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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 Ileanb ocBOeHHUS TUCHHUILIHHBI

OCHOBHBIMH LIEIAMH OCBOCHUS JUCHHILUIMHBI SBIISIIOTCS:

¢dopmupoBanre y 00ydyaromuxcsi HOHATHIHOTO anmapara OCHOBHBIX 3aKOHOMEPHOCTEH U
IPUHLHAIIOB XUMUYECKUX HAyK, COBPEMEHHBIX IPEICTABICHUNH O CTPOCHHMM, CBOMCTBAX
HEOPraHWYECKUX COCAVHEHUH, 3aKOHOMEPHOCTSIX IPOTEKAHMS XHMHMUYECKHX IIPOLECCOB B
HEOPraHMYECKUX COEIMHEHMSX U OIPENIeJIEHUE POJIM MPEIMETHBIX 3HaHUM B (hOPMUPOBAHUU
CHCTEMBl KOMIIETEHIMI oOyyaromuxcs s 3QQPEeKTHUBHON ajganTaluu B yCIOBHUAX OyIyIIen
npo¢eCCHOHATIBHOM Cpelibl, a TaKXKe KOMIIETEHLINH, KacarollUXCsl €IUHCTBA IPUPO/Ibl, 3HAUYCHUS
B HE BEIIECTB, CII0OCO0AX MX MOIY4YEHUS, IPUMEHEHHS U TIPAKTUYECKOTO 3HAYCHHUS.

1.2 3agauu AMCHMILIMHEI

OcCHOBHBIMH 00001IEHHBIMHM 32/1a4aMHU THCHMILIMHBI SIBJISTIOTCS !
1) CopmupoBath TeOpeTHUECKHI (DYHIAMEHT COBPEMEHHOW XMMHUH KaK €IWHOM, JOTMYECKH
CBSI3AHHOM CHUCTEMBI.
2) Pacuimputhb u 3aKpenuth 0a30BbIe MOHITHS XMMUU, HEOOXOAUMBIE AJIs 1ajbHEHIIero n3yuyeHus
JIPYTUX pa3/IesioB XUMUH.
3) CchopmupoBaTh CUCTEMHBIA MOJIXOJ K PACCMOTPEHHUIO U ONUCAHUIO XUMUYECKUX SIBIICHUM,
pEUISHUIO MPUKIIATHBIX 3a/1a4, CAMOCTOATEILHON PabOThl ¢ HAYYHO-TEXHUYECKOM JIUTEPATYPOH.
4) Pa3BuTh CIOCOOHOCTH K TBOPUECTBY, B TOM YHCIIE K HAYyYHO-UCCIIEIOBATENbCKON paboTe, U
BBIPa0OTaTh MOTPEOHOCTH K CAMOCTOSITEIIBHOMY IPUOOPETCHUIO 3HAHUIA.

1.3 MecTo aucuunauHbl (MOIYJis1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

HucuummuHa «OOmas W HeopraHUYeckas XHMHS» OTHOCUTCS K JUCHUIUIMHAM
oOsi3arenbHOM yactu brnoka 1 "/lucuumamuel (Mogynu)" ydyeOHOro miiaHa. B cooTBercTBum c
pabouynM yueOHBIM IJIAHOM JAMCLHUIUIMHA u3ydaercss Ha 1 u 2 kypcax B 1, 2 u 3 cemectpax. Bug
IIPOMEXYTOYHOM aTTEeCTallMK: K3aMEH.

3HaHMsl, OTYYEHHbIE TIPU U3YUYEHUM AUCHUIUIMHBI «OOIIas U HeopraHuyeckas XUMUs»
MOTYT TIOCIYXXUTb OCHOBOM M MOCIEAYIOIIEro HW3Y4YeHHMs TaKuUX JUCLHUIUIMH, Kak
«AHanuTHueckas Xumus», «Opranuyeckas XuMush», « Puznueckas XUMHsD.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrpaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCHUMIUIMHBI HampaBieHO Ha (GOpMUPOBAaHUE Y
00yYaromuxcs CIeTYIONUX KOMIETEHIIHIA:



KOIL 1 HAMMCHOBAHUC I/IH,Z[I/IKaTOpa*
JOCTUKCHUSA KOMIICTCHIIMN

P€3yJ'IBTaTI)I 06y‘{eHI/IH 10 JTUCLHUIITIMHE

OITK-8 CnocobeH oCyIIeCTBIIATh NEAArOTHICCKYIO ISATENHPHOCTh HA OCHOBE CIICITMAIbHBIX HAYYHBIX 3HAHUH

HNOIIK-8.1 [IpuMeHsieT METONBI aHAIHM3a
[1eJarOTHYECKOM CUTYaIUH,
po¢eCCHOHATIBHOM pe(IeKCHH HAa OCHOBE
CIICIIMATBHBIX HAYYHBIX 3HAHUM.

3HaeT OCHOBBHI COBPEMCHHBIX Teopuii B oOjacT oO0med u
HEOPTaHWYECKOW XUMHH; CBOWCTBA XMMHYECKHX DJIECMEHTOB M HX
COC/IMHEHUH M 3aKOHOMEPHOCTH HMX W3MEHEHHs 110 NepHoAaM Hu
rpymmam [lepuoandeckoll cucTeMbl Ha OCHOBE TEOPUIl O CTPOCHUH
aTOMOB, MOJIEKYJI U HEMOJIEKYJISIPHBIX BEIIECTB; IEJaroruuecKue
3aKOHOMEPHOCTH TIPOEKTHPOBAaHMS M OCYIIECTBJICHUS Yy4YeOHO-
BOCITUTATEIILHOTO TIpollecca C OINOpOW Ha OCHOBBI aHaJIHM3a
e/IarOTHYEeCKUX CUTYaIMi ¥ IpodecCHOHANBHON pediiekchu.

YMeeT KOJIMYCCTBCHHO ONMUCHIBATH SBJICHUSA U 3aKOHOMEPHOCTH B
HEOpPTaHMYECKUX CHCTEMaxX Ha OCHOBE 0a30BBIX 3aKOHOB OOIICH H
HEOPraHWYEeCKONM XHMHH; HCIONb30BaTh Ha IPAKTHKE METO/IbI
aHajgu3a  I1eJarorM4ecKou CHUTYAaIHH, npodeccHoHaNbHON
pedIeKCHH Ha OCHOBE HAYYHBIX 3HAHUHM B 00JaCTH XUMHH.

Buageer metonamu aHanu3a pe3ynbTaTOB XUMHUYECKHX U3MEPEHUI
Ha OCHOBE CHCTEMBbl (PyHIAMEHTAIbHBIX XHMHUYECKHX MOHITHH,
0a30BBIX 3HAHWH (YHAAMEHTAJIBHBIX PA3JENOB XMMHUH; YMECHUSIMHU
MIPOCKTUPOBAHHSI 3JIEMEHTOB Y4€OHO-BOCITUTATEIBHOTO MIPOIIEcca C
OIIOPOH Ha 3HAHMS IPEIMETHOM 00JIaCTH.

HOIIK-8.2 [IpoekTupyer 1 OCyIEeCTBISET
y4eOHO-BOCTIMTATEeNbHBI  IIpoIlecc  C
onopou Ha 3HAHUA OCHOBHBIX
3aKOHOMEPHOCTEH BO3PAaCTHOTO Pa3BUTHSA

KOTHUTHBHOH W  JUYHOCTHOH  cdep
oOyJaromuxcs,  HAyYHO-OOOCHOBAaHHBIX
3aKOHOMEPHOCTEH OpTaHM3aIN

06pa30BaT€J'IBHOFO mpounecca.

3Haer METOAbI M3Y4YCHHA W aHaIn3a CBOMCTB HCOPTraHUYCCKUX
BCHICCTB u MartepualioB, MCXaHU3MBbI u 3aKOHOMEPHOCTHU
MPOTCKaHUA XUMHUYCCKHUX MPOIICCCOB.

YMeeT BoIOMpaTh yUeOHBIN MaTepPHa, a TAK)KE CIIOCO0 €ro mojaauu,
B 3aBUCHMOCTH OT Iiejell 00pa3oBaTeJbHOr0 Ipolecca ¢ yuyeToM
MCUXO0(MH3HOJIOTHISCKUX 0COOCHHOCTEH pa3BUTHs O0YUAIOIIMXCS.

Baageer pazn4HBIME METOMKAMHU PEIICHNS yIPAKHEHUN 1 337124,
KOTOpBIE MO3BOJISIIOT, C Y4ETOM 3aKOHOMEPHOCTEH BO3PACTHOTO
pasBUTHSl KOTHUTHBHOW M JIMYHOCTHOW cdep oOydaromuxcs,
OCYIIECTBIISITh y4eOHO-BOCTINTATENIHLHBIH IpolLecc.

PesynbraTel 00yueHHs MO TUCHMILIMHE JTOCTUTAIOTCS B paMKaxX OCYIIECTBICHMS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENIHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y‘le6HLIM IIJIAHOM.

Nuaukatopel  TOCTHKEHUS

KOMIIETEHIIMA ~ CYMTAOTCS  C(OPMHUPOBAHHBIMH  MpU

AOCTHIKCHUHU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yLIeHI/I$[.

2. CTpyKTYypa H coiep:KaHNe JUCIUIITHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCUMIIMHBI IO BUAaM padoT

OO11ast TpyA0EMKOCTh AUCIUILIMHBI cocTaBiisgeT 14 3adetHbix equnuil (504 vaca), u3 HUX
B | cemectpe — 6 3adeTHhix eamHHI] (216 "acoB), BO 2 cemecTpe — 3 3a4eTHBIE €IUHHIIBI
(108 gacoB), B 3 cemectpe — 5 3auetHbix enunul (180 yacoB), pacmpezaeneHue no BUaaM padboT
MIPEICTABJICHO B TaOIHIIE.



. Bcero Cemectpsl (4achl)

Bunsl yueOHOU pabOTHI 4ACOB 1 5 3
KonrakTHasi padoTa, B TOM 4nciie: 2529 104,3 68,3 80,3
AyauTopHbIe 3aHATHSA (BCEro): 246 102 66 78
3aHSTHS JIEKLIMOHHOTO TUIA 82 34 22 26
71a00paTOPHBIE 3aHATHS 164 68 44 52
3aHSATHUS CEMUHAPCKOTO THIIA i i i i
(IpaKTHYECKUE 3aHATHS)

Huas koHTaKTHas padora: 6,9 2,3 2,3 2,3
KoHTpoib caMoCTOATENbHOM pabOoThI 6 2 2 2
(KCP)
ITpomexytounas arrectanus (MKP) 0,9 0,3 0,3 0,3
CamocTosiTeJbHAasi padoTa, B TOM 144 76 4 64
qucie:
ITpopaboTka y4eOHOTO 45 24 1 20
(TeOpeTHYECKOT0) MaTepuaa
[ToarotoBka K 1a00OpaTOpPHBIM paboTaM 66 36 2 28
ITonroroBska k TCKYyIIEMY KOHTPOJIIO 33 16 1 16
Konrpo: 107,1 35,7 35,7 35,7
HOZ[FOTOBKa K DK3aMCHY 107.1 357 357 357
Oo6mas yac. 504 216 108 180
TPYA0EMKOCTh B TOM YHCJIe
KOHTAKTHAS 252,9 104,3 68,3 80,3
padora
3a4. el 14 6 3 5
2.2 Conepxxanue QU CHUNTHHBI
Pacrnipenenennie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIUHBL.
Pa3nensl (Tembl) TUCIUTUIMHEL, U3y4yaemble B 1 cemecTpe
KosuectBo 4acoB
Bueayaut
Ne HaummeHnoBanue paznenos (Tem) AyRuTOpHas OpHas
Bcero pabora
pabota
JI 113 JIP CPC
1. OCHOBHBIE IOHATHS Y 3aKOHBI XUMHUH 16 2 - 8 6
2. DHepreTrka M HalpaBJICHUE XUMUUECKUX MPOIIECCOB 20 4 - 8 8
3. XuMH4YecKas KHHETHKA 20 4 - 8 8
4. MHOTOKOMIIOHEHTHBIC CHCTEMBI, PACTBOPEI 24 4 - 12 8
5. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHI 22 4 - 8 10
6. Crpoenue atoma. [lepromudeckuii 3aK0H U MEPHOANICCKAS 26 4 i 12 10
cucremMa
7. CocTaB aTOMHOTO s1/ipa, paJAM0aKTUBHOCTD 14 4 - - 10
8. XuMHYecKas CBS3b 36 8 - 12 16
HUTOI'O no pasoenam oucyuniurvl 178 | 34 - 68 76




Paznenbl (TeMbl) AUCIUTUTHHBI, U3y4aeMBbI€ BO 2 CEMECTpe

KonngectBo yacos
Bueayaut
Ne HammenoBanwne paznenos (Tem) AyauTopHas OpHyaSI
Bcero pabota
pabora
JI 113 JIP CPC
9. Bogopox, ero coenunenus 6 2 - 4 -
10.  |p-snements! VII rpynmst 15 6 - 8 1
11.  |p-snementsl VI rpynmsl 13 4 - 8 1
12.  |p-anemeHTHl V rpyIisl 13 4 - 8 1
13.  |p-snementsl IV rpynmsl 13 4 - 8 1
14.  |p-snements! 111 rpymmbt 10 2 - 8 -
HUTOI'O no pasoenam oucyuniurvl 70 22 - 44 4
Paznensr (TeMbl) AMCHUIUIMHBL, H3y4aeMble B 3 cEeMeCTpe
KosmuecTBo yacos
Breaynut
Ne HanmeHoBaHUe pa3ziesioB (TeM) AymuTopHas opHyaa
Bcero paboTa
paboTa
J 113 JIP CPC
15.  [s-anemenTs! Il rpynmsl 10 2 - 2 6
16.  |s-onemenTsl | rpynmel 10 2 - 2 6
17.  |MHepTHBIE Ta3bl 6 2 - - 4
18. |KoMIuUIEKCHBIE COeTMHEHUSI 16 4 - 6 6
19.  |d-snemenTsl IV rpymisl 16 4 - 6 6
20.  |d-smementst VI rpymist 14 2 - 6 6
21.  |d-smementst VII rpymmsl 14 2 6 6
22.  |d-smementst VIII rpymist 14 2 6 6
23.  |d-smementsi I rpymmsl 14 2 6 6
24.  |Dnementsl 1o00uyHOM noarpynmsl 11 rpynmnst 14 2 6 6
25.  |Dnementsl no0ouHOi noarpynmsl 111 rpynmst 14 2 6 6
HUTOI'O no pasoenram oucyuniurvl 142 | 26 - 52 64
HUTOI'O no oucyunnune 390 | 82 - 164 144

[Mpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Coaep:xanue pa3iesioB (TeM) THCHUNTHHBI

2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

HaumenoBanue paznena ®dopma TeKy1ero

Coneprxanue pasnena (TeMbl)

BEIIIECTBA, CTaHJapTHBIE SHTAJIBIIAN o0Opa3oBaHUsL.
TepMmoxumuieckrue pacueTbl, OCHOBaHHbIE Ha 3akoHe ['ecca,
nukn bopra-I'abepa. [ToHsATHE O PaBHOBECHBIX MpOIEccax B

(Temsr) KOHTPOJISA

1. ATOMHO-MoOJEeKyIsipHas Teopusi. OCHOBHBIE VYcTHsIii onpoc.
OCHOBHBbIE MOHATHS U CTEXHOMETpHUUECKUE 3aKOHBL. ['a30Bble 3aKoHbL. [lonatue o |KoHTponbHas
3aKOHBI XUMUH XUMHUYECKOM IKBHUBAJIEHTE, 3aKOH YKBUBAJICHTOB. pabora 1

OmnpezeneHue aTOMHBIX MaccC AJIEMEHTOB.

2. |DHepreTuka u [onarus:  TepMoaMHaMMYecKass  CHCTe€Ma, HapaMeTpsl|YCTHBIH ompoc.
HanpaBJIeHUE (pynxumm) cocrosiuns. BHyTpennss sneprus, remiora, padora. [ KonTponbHas
XMMHUUYECKHX IpoueccoB |[IepBbIii 3aKOH TepMOJMHAMUKH, IPUMEHEHHE B XMMUH: 3aKOH |pabora 2.

I'ecca, cnenctBus u3 3akona ['ecca. CtanmapTHoe coctosaue|KommokBuym




XUMHUUYECKOl TepmoanHamuke. CaMONpOW3BOJIBHOE M HE
CaMOIPOHM3BOJIBHOE NMPOTEKaHHUE MPOLIECCOB.

Bropoii 3akoH TepMOIMHAMUKH. lI3MEHEHWE SHTPONHU B
pa3IMuHBIX Mpoleccax (XUMUYEcKas peaklus, HarpeBaHue
BEIleCTBA,  (Pa30BBI  MEPEXoJl,  pACIIUPEHUE  rasa).
BeposaTHOCTHas TpakTOBKa MOHATHUS ‘“DHTPONUS”, ypaBHEHUE
Bomprmana. Tperwit 3akOH TepMOOWHAMUKH (TIOCTYJaT
[Tmanka). PacueT abcomoTHBIX 3HaueHH SHTporn. Kpurepun
CaMOIIPOM3BOJIBHOTO MPOTEKaHMS XHUMHYECKHX MPOLECCOB B
pa3IMYHBIX ~ cucTeMax.  OHeprus [ mb6ca.  DHeprus
T'enemrombia.  IloHsTHE ©0  XMMHYECKOM  IIOTEHIHAJIE.
TepMoauHaMUUECKUN BBIBOJ 3aKOHA JEHCTBYIOIIMX Macc.
YpaBHEHHE U30TEPMbI XUMHUUECKOH PEaKIIIH.

XHUMHUUYecKas KUHETHKA

CKOpOCTh XHMMHUYECKOM peakuuu. 3aBUCUMOCTb CKOPOCTHU
peakuuu OT KOHLEHTpalUW pearupyrolux  BEIIECTB.
Mexanu3m peakuuu. [lopsgok U MOJNEKYJISAPHOCTh PEaKIMH.
Kunernueckue kpuBbIe peakiiuii IepBOro U BTOPOTO MOPSAKOB,
OIIpEJICJICHUE KOHCTaHTBhl CKOPOCTH U IOPSKA peakLuu IO
SKCHEPUMEHTANBHBIM  JaHHBIM.  3aBHCHUMOCTh  CKOPOCTHU
peaxmmu OT TeMmeparypsl: npaBuio Bant-I'odda, ypaBHeHme
Appenuyca.  [lpeacraBneHue 0  T€OpUM  AKTUBHBIX
CTOJKHOBEHUH H TEOPUM aAKTUBHPOBAHHOTO KOMILIEKCA,
¢u3ndecKnil CMBICT TPEAIKCIIOHEHIINATHHOTO MHOXKHUTEIS B
ypaBHeHuH Appenuyca. Karamu3. XuMudeckoe paBHOBECHE.
ITpunuun Jle Illatense.

VYerHbli onpoc.
KonTtponsHas
paboTa 2.
Komnoxsuym

MHOTOKOMIIOHEHTHBIE
CHUCTEMBI, PaCTBOPHI

I'eteporennpic paBHOBecus. [lonsTHe 0 (ase, HE3ABUCHMOM
KOMITOHEHTE, YHCIle cTeneHeil cBoOoabl. OCHOBHOH 3aKOH
reTeporeHHoro  paBHoBecus (mpaBwio  ¢a3  ['mbOca).
Juarpammbl  cocTosiHusI, (a3oBas — JuarpaMma  BOJBI.
JuarpaMMBbl COCTaB-CBOMCTBA IS MPOLECCa KPUCTAIH3AUN
B JIBYXKOMIIOHCHTHBIX CHUCTEMAX Pas3jIMdYHOTO BUAA. TBepI[I)Ie
pactBopsbl. JKuzakne pactBopbl. CriocoObl BEIpaXKeHHs cocTaBa
pacTBopa. PactBoprMoOCTS. OHepreTuka  IPOLECCOB
pacTBOPEHUs], BIMSHHE DJHTAIBIMHHOTO W SHTPOIHMHHOTO
¢dakropoB. WneancHsie pacTBophl. 3akoH Paymsa. Kumenuwe u
3amep3aHue pacTBOpoB. OrpeserieHue MOJIEKyJIIpHON MacChl B
90yJIMOCKONIMYECKOM M KpPHOCKOIH4YeckoM Mmertoze. Ocmoc.
Ocmormueckoe paaBieHue. OTKIOHEHHS PpacTBOPOB  OT
UleanbHOCTH. AKTHUBHOCTh. KoadduimeHr akTHBHOCTH.
DNEKTPOIUTHYECKAS JIMUCCOLMALINSL. N3otonnueckuit
ko3¢ dunment. Teopus [ebas — Xrokkemnst ajsi pacTBOPOB
anektponutoB.  CuibHBIE W crlabble  3JIEKTPOJIHTHL.
Jucconmanms ciadbbix amekTponautoB. KoHCTaHTa M cTeneHb
Jqucconuanuy. 3akoH pasOasieHuss OcTBanbia. PaBHOBecue
MEXIy PacTBOPOM 3JIEKTpojiuTa M ocankoM. IIpousBenenue
pacTBOPUMOCTH. YcioBHe BbIafeHus ocanaka. ComneBoit
a¢¢exr. Juccoumarnms Bombl. BomopomHBI IOKa3aTelb.
Pacuer pH pactBopoB kucnot u ocHoBaHui. ['uaponus conei,
pacuer pH pacTBOpOB TUAPOIUIYIOUIMXCSA COJIEH, YCIOBUS
MPOTEKAHUS  «HEOOpaTUMOTO»  THIpodu3a.  bydepHsie
pactBopbl, pacuer pH, Oydepnas emxocts. OCHOBHEIE
NOJIOKEHUs INPOTOJIUTHYECKOM Teopun bpencrena-Jloypu,
NIPUMEHEHHE K PEAKUUSAM HEWTpaJn3alluy, IUCCOLMALINH,
TUIPOJIN3a, MPOTEKAIOIMM B BOJIHBIX  PacTBOpax;
CONpSDKEHHBIE TMapbhl KUCIOT W OCHOBaHuWil. [IpumeHeHue
teopun bpeHcrena-Jloypu k HEBOIHBIM pacTBopaM. Teopus
JIptouca. OcHoBHble moOHsATHs Teopun I[TupcoHa, xecTkue u
MSTKHE KHCJIOTBI W OCHOBaHHS, IPHUMEHEHHUE TEOPUH K
peaxkuusM KOMIUIEKCO00pa3oBaHus, 0o0ObsicHEHNE
YCTOWYHMBOCTH KOMILIEKCOB.

VYerHbli onpoc.
KonTtponsHas
pabota 3

OKHCIIUTEABLHO-
BOCCTAHOBHUTEILHEIE
peakiuu

OKUCIINTENIbHO-BOCCTAHOBUTEIbHEIC MpoueCcChl KaK pCeakUunu
nEpEHOCa DJICKTPOHA. OKHUCIUTEIM HM  BOCCTAHOBUTEIH.
CocraBJIeHHE ypaBHCHI/Iﬁ OKHCIUTCIIbHO-BOCCTAHOBUTCIIHHBIX

VYeTHslii onpoc.
Pemenue 3amau.
KonrponbHas




peaxiuii, NpPOTEeKalImMUX B BOAHBIX PacTBOPAX METOJIOM
HOHHO-MOJIEKYJISIpHBIX ~ mHonypeakuuil.  KommuecTBeHHBIE
XapaKTEPUCTUKU OKHUCJIHUTEIbHO-BOCCTAHOBUTEIbHBIX
NIEPEXOJIOB. OneKTpoIHbIE MOTEHLAAJIBI METaJlIOB.
l'anbBannyeckuil  2neMeHT.  BomoponHblid  3IEKTPOJ H
BOJOPOJAHBI HyNIb OTcueTa moTeHuuanoB. CraHIapTHBIE
YCIOBUSI M CTAHIAPTHBIM MOTEHIWAI MOIypeaknnu. TaOmumer

CTaHJAPTHBIX BOCCTAaHOBHUTCIIBHBIX IIOTCHIIMAJIOB.
Hcnons3oBanue TaOJIUIHBIX JaHHBIX JUISA OLICHKH
BO3MOXXHOCTH TIPOTEKAHUA OKHCIHUTCIIBHO-

BOCCTaHOBHTENBHBIX PEAKIUIl B CTAaHAAPTHBIX YCIOBHSIX.
VpaBHenuss HepHcra sl moreHuuana >3J€KTpoja W Ui
penokc-peakiuy. BrusHue pH Ha BenMUMHY NOTEHIMANIOB
BOJIOPOJIHOTO, KHCIOPOJHOTO U APYTUX JIEKTPOAOB. YuacTue
BOJIBI B PEAKIMSAX B KAYECTBE OKHCIIUTENSI 1 BOCCTAHOBUTEIIS,
3aBucuMocth oT pH. Cxemwsr Jlatumepa. Dnektponus
PacTBOPOB U pacIIaBOB, NMPOLECCHI, IPOTEKAIOINE Ha KaToe
U aHoJC, Y4Y€T BJIMAHHUA IUIOTHOCTU TOKa Ha BHCKT'pOI[HLIﬁ
TIOTEHINAIL. Kopposus METaJIOB, MEXaHHU3M
IEKTPOXUMHUUYECKOI  KOPPO3UM, CIOCOOBI  3aIIUTHI  OT
KOPPO3HH.

pabora 4

Crpoenue aToMma.
[lepuoauueckuii 3aKoH u
MIEPUOTNIECKAs CHCTEMa

PazBuTne mpencraBieHHH O CTpoeHHMH aroma. Mogenn
Tomcona, Pesepdopma, mocrymarer bopa. KsantoBO-
KOPIYCKYJISPHBIM Tyanu3M, TUIOTe3a Ae bpoims, BomHOBas
npupoaa 3JIEKTPOHA, TIPUHITHIL HEOIIPEeICIEHHOCTH
IeiizenOepra. BomHoBas (yHKIMs 3JIEKTpOHA. YpaBHCHHE
HIpenunrepa. PaguanbHas u opOHTanbHas COCTaBISIOIINE
BOJIHOBOH (yHKIuU. [ToHSITHE 0O KBAaHTOBBIX uuciax. [lopsimok
3aI0JIHEHHsT DJICKTPOHHBIX 000JI0YEeK. 3aBUCHMOCTh SHEPTUH
opOuTaieil OT IJIaBHOTO M OPOMTAIILHOTO KBaHTOBBIX UYHCEI.
punuun Iaynu. [pasuno Xyuna. [Ipasuna KneukoBckoro.
[lepuoguueckuit 3aKOH. Ilepuoauueckast cucrema
MenzeneeBa. CBOWCTBa aTOMOB: pajilycC, YHEPTH HOHU3ALINH,
CPOJCTBO K 3JIEKTPOHY, 3JIEKTPOOTPHLATENBHOCTh (IO
[omuary, Mammmukeny, Onpeny-PoxoBy), Bal€eHTHOCTH U
cTeneHp okucneHus. [lepuoanyHOCTs B M3MEHEHMH CBOMCTB
aTOMOB XMUMHYECKUX 3JIeMEeHTOB. OOII1e CBONCTBA PA3IMIHBIX
KJIACCOB XMMHYECKHUX 3JIEMEHTOB.

VYerHblii onpoc.
Komnoksuym.
Pemenne
YIPaKHEHUI
3ajad.
KonTtponsHas
paboTta 5

CocTaB aTOMHOTO s/1pa,
PaInOaKTUBHOCTh

CoctaB aromHoro suapa. Jlepexr waccel. 3aBHCHMOCTB
YCTOMYMBOCTHU SIEP OT 4MCIa HYKJIOHOB. PaninoakTUBHOCTH.
3aBHCHMOCTh CKOPOCTH PaJMOAaKTHBHOTO pacmajga OT 4ucia
yactull. [lepuon monypacnana. SAnepusie peakuuu. Peakiuu
JICTICHVSI M CHHTE3a sIJIep.

VYerHbli onpoc.
Komnoxsuym.
KonTtponsHas
pabora 5

XumMu4aeckas CBSI3b

[Mpupoma xumuueckod cBs3u. TumuuHas 3aBUCHMOCTD
MOTEHIMAJIBHOH JHEPTUM CHCTEMBI OT  MEXbIJEPHOTO
paccTosiHMs. XapaKTepPUCTHKH XMMHUYECKOH CBSI3H: 3HEpIus,
mHa. MonHast cBs3b. Pacyer sHeprum WOHHOW CBSI3M M
SHEPruM KPUCTAUIMYECKOW penieTkd. BimsiHne pasmepos
HMOHOB M WX 3apsia Ha CTENEHb MOHHOCTH CBS3H, NPaBUIIO
®dasaca. OCHOBHBIE IOJI0XKEHHS METOaa BAJICHTHBIX CBs3CH
(BC). Croco6 mocTpoeHHs BOJHOBOH (DYHKIIMH MOJIEKYJIBI.
OOBsicCHeHNE TPUIMHBI YCTOWIHMBOCTH MOJIEKyn B MeTozae BC.
HaHpaBHeHHOCTB M HAChIIAEMOCTh KOBAJICHTHBIX CBHSeﬁ, Oo-Hu
T-CBSI3U, TEOPHUS PE30HAHCA, TEOPUs TMOPUIU3AIMN aTOMHBIX
opburaneii, MexaHH3M 00pa30BaHUS IOHOPHO-AKIEITOPHON
CBSI3M. MeETOA OTTaJKUBAHUS OSJIEKTPOHHBIX Iap BaJEHTHOM
obonoukn (meron [I'minecnu), 3aBUCHMOCTH T€OMETPHHU
MOJIEKYJI OT KOJIMYECTBA U BHJA JIEKTPOHHBIX nap. OCHOBHbIE
TIOJIOXKEHHST METO/a MOJIEKYJSIpHBIX opOuraneit (meron MO
JIKAO). Crioco6 nocTpoeHust BOJHOBOW (DYHKIIMHM MOJICKYJIbI.
OObsicHeHHE TPUYHMHBI YCTOHYMBOCTH MOJIEKYJ B MeTosie MO.
Bunst 1ByxueHTpoBeIx MO (CBS3BIBAIOIINE M Pa3pPBIXJISIONINC
s, Op, Osp, Od, Tp, Td, Od — OPOUTAIH, PUMEPHI HECBSI3BIBAIOIIHX

VYcTHsIii onpoc.
Komnoxsuym.
KonTtponbHas
pabora 5




opburaineii). DHepretuueckue auarpamMmmbl MO JIBYXaTOMHBIX
romosiiepHbIX Mosekyn aneMeHToB | u Il mepuopa. [lopsaox
CBS3M B MOJEKyJe. MarHuTHble CBOMCTBa  BEILECTB.
IToctpoenue sHepreTuueckux auarpamMm MO JIBYXaTOMHBIX
reTeposiiepHbIx MoJieky. [lonsitue o MHOrOoUEHTPOoBBIX MO,
OOBSICHCHHE  YCTOWYHMBOCTH  JJICKTPOHHONCOHUIMTHBIX U
AEKTPOHHOM3OBITOYHBIX ~ coeaWHeHHA  meromom  MO.
MexMonekynspHoe B3amMoneiicteue (cmwisl  Bam  mep
Baansca): JIUIIOJIb-AUIIONBHOE, HUHIYKIMOHHOE,
JUCIEPCUOHHOE  B3auMojeicTBus. Bonmopomnas  cBs3b:
uHTEepHpeTanus B pamkax MeromoB BC m MO, piuusame
HaJIM4yus BOJOPOJHOM CBSI3M HA CBOMCTBA  BEIECTB.
Mertannuueckast CBsI3b.

OOmwsicHeHHE CBOICTB JIUDJIEKTPUKOB, METaJJIOoB,
MOJIYIIPOBOIHUKOB € UCIOJb30BAaHUEM 30HHON TEOpPUU. THUIIBI
KPUCTAJUTUUCCKUX pemeToK. JledekThl KpHCTaTHYSCKOU
pemeTky, Kiaccu(UKaIus, BIMSHAC HA DIICKTPUYCCKHE
cBoiicTBa. [IpU4MHBI OTKIIOHEHUH OT CTEXMOMETPUU B COCTaBE
TBEpHBIX BemiecTB. [IoHATHE 0 JaNbTOHUAAX M OEepTOILIHIAX B
TpakToBke KypHakoBa.

Bonopon, ero
COEIMHEHUS

Bonopon B mpupoxme. WM3otomsl Bogopona. BaneHTHble
BO3MOKHOCTH aTOMa M XapaKTepHBIC CTEICHH OKHCICHUS.
Monekyna Hj. Ilomyuenue Bomopoma. ®usuueckue U
XIMHUYECKHE CBOWCTBA IPOCTOTO BellecTBa. B3amMonelicTre
KHCIOPOAa C BOJOPOJAOM. MeXaHH3M peakLUH BOJOpoa ¢
KuciopoaoM. PactBopenue Bogopoaa B metayuiax Moust HY u
H°, xoBajcHTHBIC, HOHHBIC M METAJUIONOJAO0OHBIC THUAPHUJIBI,
THUAPUIHBIE KOMILIEKCHI.

VYerHblit onpoc.
KonTtponbHas
pabora.
Konnoksuym

10.

p-asteMenTsl VII rpynmsl

OOmiast XapakTepuCTHKa TIpYIIbI, OcoOeHHOCTH (Topa,
CBOWCTBA MPOCTHIX BEHIECTB (PAaCTBOPHMOCTb B PA3IHUYHBIX
PacTBOPUTENAX, PEAKUUs C BOAOH, XMMHUYECKas aKTHBHOCTD,
TepMHUYECKasi YCTOMYMBOCTH). ['allOreHOBOIOPOBI: CTPOCHHUE
MOJIEKYJI, PU3MYECKHE U XUMHYECKHNE CBOHCTBA, TEPMUYECKAs
ycroiunBocTh. CpaBHUTEIbHAS XapPaKTEPHCTHKA, KUCIIOTHBIE 1
BOCCTaHOBHTENbHBIE CBOMcTBa. DTOPOBOIOPOJ, BOMOPOAHAS
CBsI3b B coenuHeHWsXx ¢ropa. CrnocoObl moOXydeHHS
raJoreHOBOJOPOIOB. ['ajJoreHu sl METaNIOB U HEMETAJUIOB.
BropudHas nepuoAUYHOCTD B PSTy KUCIOPOTHBIX COSANHEHHUH
raJIoreHoB. VI3MeHeHUsl CTPOEHM ], yCTONUYUBOCTH, KUCIOTHBIX
U OKHCIIUTENBHBIX CBOMCTB B PAMY KHCIOPOJICOJSPHKAIIUX
kucnoT ranoreHoB HI'O-HI'O-HI'O3-HI'Os um ux comeid.
Oxcunpl raoreHoB. CoeAMHEHHs TaJIOT€HOB APYT C APYTOM.
@opMBI CymIECTBOBAHHUS M CTPOCHHE MOJICKYJ. XHMMHUYECKHE
CBOWCTBA M METOJbl MoNdydyeHUs. B3aumoneiicTBue ¢ BOJOM.
OO1mue cBOWCTBA IICEBAOTAIOTEHOB.

VYerHbli onpoc.
KonTtponsHas
pabora.
Konnoksuym

11.

p-3neMeHTs! VI rpynmnst

OOmrast xapaKTEepHUCTHKA TPYIIBI, OCOOCHHOCTH KHCIOPOZA.
Kucnopox B mnpupone. BaneHTHble BO3MOXKHOCTH aroMa U
XapakTepHble cTeneHu okuciaeHus. CtpoeHue Monekysl Oz
(metox MO), mnapamarHeTusM Kkuciopona. Ilomyuenue
kuciopoaa. duznyeckne U XMMUYECKHE CBOMCTBA MPOCTOIO
BEMIECTBA. AJUIOTPONHS KHCIOpoaa, 030H. OKCHIBI W UX
KJIacCU(UKALINS. Bona: CTpoeHue MOJICKYJIBI,
MEXMOJIEKYJISIPHOE B3aWMOJICMCTBHE M CTPYKTypa BOIBI B
JKUJKOM M TBEPAOM COCTOSTHUHU, aHOMAJIMH BOJIbI, XAMHUECKHE
cBoiicTBa. [lepekucey Bojopoaa: crpoeHue u cBoicTBa. MoHbI
0%, 0%, Oy, O% .Cynepokcupibl, O30HHIBL, HX
B3aUMOJICHCTBUE C BOJOM.

Momudukanuu cepsl, Gpa3oBas AuarpaMma cepbl. XMMHICCKHC
CBOMCTBa MPOCTHIX BEIIECTB AJIEMEHTOB MOATPYIIIHI CEPHL.
I'uapuasl cepsl, ceneHa, Teulypa: CpaBHEHHE YCTOMYMBOCTH,
BOCCTaHOBHUTEJILHBIX CBOMCTB, KUCJIOTHBIX CBOMNCTB BOJHBIX
pPacTBOPOB. Cynbdumbt METaJIJIOB, cynbhanbl u
nosicynbduasl. KucmopoaHsle coeaWHEHHS CEphl, CeleHa,

VYcTHsIii onpoc.
KonTtponbHas
pabora.
Komnoxsuym




TeJuTypa: BTOPUYHAS IIEPHOJUYHOCTD, NI3MEHEHUE KHCIOTHBIX
U OKHUCIHMTEIIbHO-BOCCTAaHOBHUTENIBHBIX CBOWCTB B  pAlax
okcugoB (SO, - SeO; - TeO; , SOz - SeOz - TeOs3) u
COOTBETCTBYIOIIUX KHCJIOT. DJIEKTPOHHOE CTPOCHHUE CYIbQUT,
oucynbputr u cynbdpar-uoHoB. CepHas KHCIOTa U €€ COJIH.
TuocepHas kucnora u ee coiu (Tuocynbdarsr). [IpomykTsl
3aMEIeHus] B CEpPHOM  KHCIOTE:  HOIMCYNb(haThl,
TaJOTeHAHTHAPHUIBI,  TEPOKCO-KUCIOTEL.  IlonmuTHOHOBBIE
KHCJIOTBI, CTPOEHHE IOJUTHOHAT-MOHOB. | 'alOTeHUABI CEpBbl,
CeJIeHa, TeIUTypa.

12.

p-3JIEMEHTHI V IPYIIIbI

OOmiast  xapakTepHUCTHKAa TPYNIBI, OCOOCHHOCTH  a30Ta.
CKIJIOHHOCTH aTOMOB K 00pa30BaHUIO LIENeH, KPATHBIX CBS3CH.
IIpocTeie BemecTBa: CTPOEGHHE MOJICKYJBl a30Ta, €Tro
(du3nYecKre 1 XUMUYECKUE CBOMCTBA, MpobieMa CBSI3bIBAaHMS
atMoc(epHoro azora; Moauduxamuu Qocdopa, MBIIIbIKA,
CypbMbl, BucMyTa. OOmas XapaKTEpUCTUKA THAPHUJIOB:
CTpOEHHE MOJIEKY, TepMHuYecKas YCTOHYUBOCTB,
BOCCTAHOBUTEJIbHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE CBONCTRA.
AmMHuak: QU3MYEeCKME W XUMHUYECKHE CBOWCTBA, CBOMCTBA
XKHUIKOTO aMMHaKa, CBOIcTBa coseii amMmoHHA. ['uiapasuH,
THIPOKCWIAMHH, A30THCTOBOMOPOIHAS KHCIIOTa, a3HJ-HOH:
CTpoeHHe M CBoMcTBa. KuciopomHsle coenvHEHHS a30Ta.
3aKHCh a30Ta U A30THOBATUCTAsI KUCJIOTA: CTPOSHHUE MOJIEKYJI U
cBoiictBa. Oxcup a3ora (II) - cTpoeHHe MONEKYIBI B paMKax
meronoB MO u BC, yctoitunBocTh HOHAa HUTPO30HUS. OKCUa
a3ota (III) u a3otucras kuciaora, HUTpUTHL. Okcuabl azota (IV):
pasnoBecue B cucteMe NO3 - N2O4. Okeun azora (V), a3oTHas
KHCJIOTA: CTPOCHUE MOJIEKYJ, OKHCIMTEIIbHbIE CBOWCTBA;
HUTpATBl: CTPOCHHE HUTpPAT-HOHA, CBOHCTBA HMTPATOB.
Oxcuapl  ¢ochopa,  MBIIIBIKA,  CYpPbMbI,  BHCMYTa:
YCTOWYMBOCTh,  KHCIOTHO-OCHOBHBIE W  OKHCIHMTEIHHO-
BOCCTaHOBHTENbHBIE cBOHCTBA. CTpoeHne okcunos Qocdopa,
CTPOCHHE  KHCIIOpOJCOJepXKammx  KuciaoT  ocdopa,
KHCJIOTHBIE M OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
l"asiorenuap 35ieMeHToB VA rpynisl.

VYerHbli onpoc.
KonTtponbnas
pabora.
Komnoxsuym

13.

p-ariemenTsl [V rpynmsl

OOmrast XapakTepUCTHKA TPYIIBI, OCOOCHHOCTH YTJIEPOAa.
CKIIOHHOCTH aTOMOB K 00pa30BaHUIO [IETIeH, KPATHBIX CBS3CH.
BaneHTHOCTH, CTENEHW OKHUCICHUS UM KOOPIMHAIIMOHHBIC
YUClla, XapakTepHble [UIsi aTOMOB JJieMeHTOB. lIpocTeie
BEIIECTBA: THIBI KPUCTAUIMYECKUX CTPYKTYp yriepojaa
(anmas, rpadut, kapbun), kpemuus, onosa (a, B, y-popmsi),
CBHHIIQ; XMMHUYECKHE CBOWcTBa. BolopojHble coequHEHUs
yriaepoga W KpeMHHMs: CTPOEHHUE, Pa3iuuus B PEaKLHOHHOM
criocoOHOocTH. OKCHIBI YIIIepoAa: CTPOCHHE, (QU3MYECKUEC U
XUMHYECKHe  CBOHCTBa  (B3aUMOJICHCTBHE C  BOJIOW,
OKHCITUTEIbHO-BOCCTAHOBHUTEIBHBIC CBOWCTBA), KapOOHHIIBI
MEeTa/IoB. YTOJbHas KUCIOTa U ee coiid. OKCHIl KpeMHHS,
KPEMHHUEBBIE KHUCIOTBI, CHJIMKAThl. 3aKOHOMEPHOCTH B
W3MEHEHHH CTPOCHUS U XUMHYECKHX CBOHCTB OKCHJIOB U
ruapokcuioB  Ge, Sn, Pb: KHCIOTHO-OCHOBHBIE H
OKMCJIUTEIHLHO-BOCCTAHOBUTEILHEBIE CBOICTBA.

YerHblii onpoc.
KonTtponbHas
pabora.
Komnoxsuym

14.

p-aiemenTs! 111 rpynmst

3aKOHOMEPHOCTH B M3MEHEHHUH IEKTPOHHOH KOH(UTYpaIny,
pamuycoB aTOMOB, JJIEKTPOOTPULATENILHOCTH AJIEMEHTOB.
OcobenHoctu 6Gopa. BaleHTHOCTH, CTENEHW OKHCICHUS H
KOOpAWHAITMOHHBIC qucia, XapaKTCPHBIC I aTOMOB
aeMeHTOB. Kpucrammmdeckas CTpyKTypa, (QH3HYECKHE H
XUMHUYECKHE CBoMcTBa Oopa. [TonydyeHue, cTpoeHue U CBOICTBA
nubopaHa: BOCCTAHOBUTEIBHBIC CBOMCTBA, pEakiys C BOJOMH,
oOpa3oBaHre OOPTUAPUOHBIX KOMIUICKCOB, HX CTPOCHHE.
Breicime  OopaHbl:  CTpOeHHE  (DJIEMEHTBI  CTPYKTYPBHI),
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB. bopuabl. CTtpoeHue
okcuma Oopa m OOpHBIX KHCIIOT. PaBHOBecHus B pacTBOpax

OOpHOWM KHCJIOTBI M €€ COJIeH, 3aBHCHMOCTh OT pH.

YerHbli onpoc.
KonTponbHas
pabora.
Komnoxksuym




JuaronanpHOE CXOICTBO 0OOpa M KpPEeMHHUS Ha MpuUMepe
THIIPUJIOB, TAJOTCHUIOB, OKCHJIOB U OKCOKHUCIIOT.

CoenuHeHus 60pa ¢ a30TOM: aHAJIOTHS C aJIMa30M U IpaUTOM.
®dusnyeckne W xumuueckue csoiictBa Al, Ga, In, TIL
3aKOHOMEPHOCTH B U3MCHCHHUHU CBOMCTB COCAMHCHUM (OKCHUIBI,
THIIPOKCHUJIBI, TAIOTCHHU]IBI) JIEMCHTOB B CTCIICHU OKHCIICHUS
+3. KowmmekcHele coequHenns. CoequHEHHWS B HHU3IINX
CTENEHAX OKHMCIIEHHS.

15.

S-3neMeHThl I rpymnmst

3aKOHOMEPHOCTH B M3MEHEHUH IIEKTPOHHO# KOH(DUTYypaluy,
pamuycoB aTOMOB, JIIEKTPOOTPULATENLHOCTH AJIEMEHTOB.
OcobenHoctn  Oepwiuivs  (OUArOHANBHOE  CXOICTBO €
amoMuaneM). CBoifcTBa TPOCTBIX BEIIECTB, THIPHIOB,
ragoreHua0B. OKCHIBl M THAPOKCHIBI: 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB. KOMIIEKCHBIE COSIUHEHU.

YeTHbli onpoc.
KonTponbnas
pabora.
Komnoxksuym

16.

S-nJIeMeHTHI | rpymmbt

3aKOHOMEPHOCTH B M3MEHEHUH JJIEKTPOHHOH KOH(UTypauuy,
paanycoB AaTOMOB, 3JE€KTPOOTPHLATEIFHOCTH 3JIEMEHTOB.
OcobeHHOCTH JUTHA (JUAarOHANbHOE CXOJACTBO C MAarHueMm).
CBoiicTBa IPOCTHIX BEIIECTB: B3aMMOAEHCTBHE C KUCIOPOJIOM,
BOJION. 3aKOHOMEPHOCTH B CTPOEHHUH U CBOMCTBAX COCTUHEHUIA
C KHCIJIOPOJIOM, THAPOKCHUJIOB, KApOOHATOB, raJIOTCHHUJIOB.

VYerHbli onpoc.
KonTtponsHas
paborTa.
Komnoxsuym

17.

I/IHepTHLIe ra3bpl

OnexTpoHHas KOH(UTypanus, 3aKOHOMEPHOCTH B N3MCHEHHUH
CBOMCTB aTOMOB M IPOCTHIX BeIlecTB B rpymie. [lomydenue,
XMMHYECKHE CBOWCTBAa WHEPTHBIX Ta30B (B3aMMOACHCTBHE C
Bojoii, cuaTe3 bapnerra). CtpoeHue u cBoiicTBa (PTOpHUAOB
KceHoHa. KucmopoHble coenMHEeHNs KCEHOHa.

VYerHblii onpoc.
KonTtponbHas
pabora.
Konnoxksuym

18.

CrpoeHre KOMIDIEKCHBIX
COETUHEHUI

Koopnunanuonnas teopust Bepuepa. [loHsTHs: LHEHTpalbHbII
aToM, JIMTaH[bl, BHEITHAS M BHYTPEHHAA c(epbl KOMIUICKCA,
KOOpAMHAIIOHHOE YHCIIO, JICHTaTHOCTb JUTaHja.
HomeHknaTypa  KOMIUIEKCHBIX  COEAMHEHMH, H30Mepus
KOMIUIEKCHBIX ~ coequHeHuil. CTpoeHHe  KOMIUIEKCHBIX
coeimHeHui ¢ no3uimii Merona BC. I'ubpuanzanus opouTanen
npu  00pa30BaHMM OKTAYAPHUYECKUX, TETPAIAPHUECKUX U
KBaJ[paTHBIX KOMIUIEKCOB. CIIMHCBSI3aHHbBIE U CHUHCBOOOIHEIE,
BHYTPU- W BHEIIHCOPOHTAIBHBIE KOMIUIEKCHI, HEIOCTATKH
meroga BC. Teopus xpucrammdeckoro mons (TKII).
OObsicHeHHne yCTOWYMBOCTH KOMIUIEKCOB. Pacmennenue d-
opOuTaneii HEHTPAJIHHOTO aToMa B KPUCTAIIMYECKOM TMOJIe
OKTa3JpHUUECKOTO, TETPa’APHUECKOTO, TeTparoHaJbHO-
OMIMpaMUAATEHOTO M KBaJIpaTHOTO KOMIUIEKCOB. Husko- u
BBICOKOCITHHOBBIE KOMITIIEKCHI. CBSI3b SHEPTHH PACIEIUICHHUS C
OKpPacKoW KOMIUIEKCa, CHEKTPOXUMHUYECKHH pPsI JUTaHIOB.
OHeprust crabunuzanuu kpucraumdeckoro moist (DCKIT).
Pacuer OCKII nmnsi OKTa®ApUYECKHX H TETPadApUUIECKUX
koMiuiekcoB.  [lomstue 00  addexre  Ana-Temrepa.
IIpumenenne merona MO K KOOpJAMHAIMOHHBIM COEAUHEHUSAM
- reopus nosst auranos (TILT). ITocTpoenne sHepreTnyecKux
quarpaMM MO U1t OKTa3JpUYeCcKUX KOMIUIEKCOB 0e3 ydera U
C y4eTOM U m-niepekpbiBaHusi. CpaBHEHHE pa3IMYHBIX METOA0B
ONUCAaHMS CTPOEHUS KOMIUIEKCHBIX COeAMHEHHMH. Peakuun
KOMIUIEKCO0Opa3oBaHus B pacTBopax. KoncranTs!
HECTOMKOCTU U YCTOHYMBOCTU KOMIUIEKCHBIX COEIUHEHM.
Kunermuecku 1a0MIbHBIE U HHEPTHBIE KOMIUTEKCHL. MeXaHu3M
peaknuii oOMeHa JIMTaHJIOB.

VYerHblit onpoc.
Konnoksuym

19.

d-aiementst [V rpyrmst

OnexTpoHHas KOHQUTYpaIus, pa3Mep, XapaKTepHbIe CTEICHU
OKHCIICHHS W KOOPJMHAIIMOHHBIE YHCIIa aTOMOB 3JEMEHTOB
rpymmel.  CBOHCTBa  NPOCTBIX — BEIIECTB, OKCHAOB U
rugpokcnnoB. CTpyKTypa CMEIIaHHBIX OKCHIOB THTAaHa,
XUMHS BOJHBIX pAacTBOPOB, KOMIUIEKCHBIE COEAMHEHHUS.
CoenuHEHUs TUTAHA B HU3IIUX CTEIECHSAX OKUCIICHUSL.

YerHbli onpoc.
KonTponbHas
pabora.
KonnoxBuym

20.

d-3emMeHThI V Tpymnibl

OnexTpoHHas KOH(Urypauus, pasmMep, XapakTepHble CTCIICHH
OKHCIEHHMS U KOOPJMHAIMOHHBIE YUCJIA aTOMOB 3JE€MEHTOB
rpymnmnsl. CBONCTBA NPOCTHIX BelecTB. CoeINHEHNS SIIEMEHTOB
CO CTENEHbIO OKMCIEHHUsl +5: CpaBHUTENIbHAs YCTOMYUBOCTb,

VYeTHslii onpoc.
KonTponbHas
pabora.
Komnnoxsuym




PpaBHOBECHS B BOAHBIX pacTBOpax. COGZ[I/IHCHI/I?[ BaHaaus B
HU3MINWX CTCIICHAX OKHCICHUA.

21.

d-anementst VI rpyrmst

DrekTpoHHas KOH(UTYpaIus, pa3Mep, XapaKTePHbIC CTCICHU
OKHUCJIGHUSI U KOOpPJMHAIIMOHHBIE YHCIa aTOMOB 3JEMEHTOB
rpynmbl. CBoMCTBa NMPOCTHIX BeliecTB. CoeAMHEHHS 2JIEMEHTOB
CO CTENEeHbIO KHUCJIEHUA +6: CpaBHUTENIbHAs YCTOHYHMBOCTH
OKCHJIOB, KHCIIOT, AHMOHOB, OKHCIUTEIbHAS CIIOCOOHOCTH,
paBHOBeCHS B BOJIHBIX pacTBopax, H30- u
TeTepONOINCOCTUHCHNS, COeqUHEHU ¢ cepoil. CoennHeHUs
XpoMa B HHM3IIUX CTEICHAX OKHCJICHWS, CBOHCTBA OKCHAOB U
ruapokcunoB. CoenmHernss Mo m W B HH3KHX CTENEHSX
OKHUCJICHHS: “CHHU” M “OpOH3HI".

VYerHbli onpoc.
KonTtponsHas
paborTa.
Komnoxsuym

22.

d-anementsr VII rpymist

OnexTpoHHas KOHQUTYpaIus, pa3mMep, XapaKTepHbIE CTEICHU
OKHCIJICHHS ¥ KOOPJMHAIIMOHHBIC YHCIIa aTOMOB 3JIEMEHTOB
rpymmsl. CBoifcTBa npocThix BemiecTB. CoelMHEeHNs] MapraHia
B CTENeHsX okucineHus +2, +3, +4, +6, +7: cBoicTBa
(KI/ICHOTHO-OCHOBHLIG u OKI/ICJ'II/ITCJ'HJHO-BOCCTaHOBI/ITeHLHbIe)
OKCH/IOB U TuApokcunoB. CoeAMHEHUs JJIEMEHTOB CO
CTCIICHbIO OKUCJIECHMs +7: CpaBHUTENIbHAas YyCTOHYMBOCTb
OKCHJIOB, KUCJIOT, aHHOHOB, OKHUCIIUTENIbHAs CIIOCOOHOCTb.

YeTHbli onpoc.
KonTponsnas
paborta.
Komnoxsuym

23.

d-snementst VIII rpymms

OnexTpoHHass KOH(UTypanus, pa3mMep, XapakTepHbIe CTEICHH
OKHCIICHHST ¥ KOODJMHAIIMOHHBIC YKCJIa aTOMOB 3JIEMEHTOB
IpyIbl. DJIEMEHThI MOATPYIIIBI JKEe3a: CBOMCTBA MPOCTBIX
BEIIIECTB, YCTOWYMBOCTh COSTUHEHHN CO CTEMIEHBIO OKHUCIICHHSI
+2 u  +3, KHCIIOTHO-OCHOBHbIE M  OKHCIHTEIHHO-
BOCCTAHOBUTEIIbHBIC CBOWCTBA OKCHIOB U T'HIPOKCHIOB.
Kommnekcusie  coenunenusa. Coemunenust  xenesa(VI).
3J'ICMCHTI)I NOATPYINBI MJIATUHBI: CBOMCTBA IPOCTHIX BCUICCTB
(peakuuM C KHCJIOTaMH, HEMETaJUlaMH), COIIOCTaBJICHHUE
CBOMCTB COC}IHHCHI/IIZ B pas3JIMYHbIX CTCHOCHAX OKHUCJICHUA.

VYerHblii onpoc.
KonTtponbHas
paborta.
Konnoxksuym

24,

d-aiementst [ rpymmbl

OnekTpoHHas KOH(UTypauus, pasmep, XapakTepHble CTEIeHH
OKHCIICHHS U KOOPJMHAIIMOHHBIE YHCIIa aTOMOB 3JEMEHTOB
rpymmnsl. CBOHCTBA MPOCTHIX BemlecTB. CoeIMHEHNS SIIEMEHTOB
B CTENICHAX OKucieHus +1, +2, +3.

YerHslit onpoc.
KonTtponsHas
pabora.
Komnoksuym

25.

DeMeHTHI T0O0YHOH
noarpynnsl 11 rpynmns

OnexTpoHHas KOH(UTypanus, pasmMep, XapakTepHbIe CTEIICHH
OKHCJICHHS ¥ KOOPJMHAIIMOHHBIC YHCJIa aTOMOB 3JIEMEHTOB
rpymmel.  CBOMCTBa IIPOCTBIX BEHIECTB (MECTO B psay
HaNpsDKeHWH, TpHYMHA HWHEPTHOCTH pTyTH). CoenuHeHUs
5J€MEHTOB B cTeneHu okucienus +2. Mon Hgp?*.

YerHblit onpoc.
KonTtponbnas
pabota.
Komnoksuym

26.

DJIeEMEHTHI T000YHOMI
noarpynnst 11 rpynmst

DnekTpoHHas KOH(UTYpaIus, pa3Mep, XapaKTepHbIC CTEICHU
OKHUCJICHUS u KOOPJIMHAIIMOHHBIE yucia aToOMOB
penKo3eMeNnbHbIX 3JeMeHTOB. CBOICTBA MPOCTHIX BEIIECTB,
OKCHJIOB U THIIPOKCHJIOB DJIEMEHTOB B COCTOSTHUM OKHCIICHUS
+3. YCTORYMBOCTh COETUHEHHM CO CTEIIEHBIO OKUCIEHHS +2 1
+4. AKTHHWH ¥ aKTHHOMIBI: CcpaBHEHKE dHepruit 5f-, 6d- u 7s-
opbuTasei, HaXOXJIEHHE B IPHUPOJE, CHOCOOBI IONYUYCHHS,
YCTOMYMBOCTh cTeneHed oxucinenus +3, +4, +5 u +6 mus
JJIEMEHTOB IIEPBOM IOJIOBHHBI psina, aHajorus c¢ d-
3JIEMEHTAaMHU, COCJMHEHHUSI CO CTEIEeHbIO OKUCIEHUsA +3 s
3JIEMEHTOB BTOPOU MOJIOBUHBI Psijia.

YerHblii onpoc.
KonTtponsHas
pabora.
Komnoxksuym




2.3.2 3aHATHS CEMHHAPCKOro THNA (MPAKTHYECKHEe 3aHATHS)

3aHATHS CEMUHAPCKOTo TUTA (TPAKTUYECKUE 3aHATHSI) HE TIPETyCMOTPEHBI YICOHBIM
TJIAHOM.

2.3.3 JIaGopaTopHbIe 3aHATHS

1 cemectp
No HaumeHnoBanue pazaena Conepwanne pasnena (Teus) dopMa TeKyILero
(Temsr) KOHTPOJIA

1. |3makomctBO ¢ paboToii B ([IpaBmia Ge30macHOCTH pH padoTe B Jab0OpaTopru. OTuer o
XUMHUYECKOH OCHOBHBIE IPHEMBI pabOTHl B XUMHUYECKOH JlabopaTopuu. JTabopaTopHOU
naboparopun. Metoasl | XuMHYECKHUe MOCY/ia, PEaKTUBBI, HAarpeBaTeIbHbIC IIPHOOPEI. pabore
OUUCTKH BELIECTB. ITpoBeieHNE XMMHUYECKOTO SKCIIEPUMEHTA.

2. |OcHOBHbIE 3aKOHBI OnpezeneHne 3KBUBAJICHTOB IIPOCTHIX U CIIOKHBIX BEIIECTB. Otuer 1o
xumud. ['a30BbIe nabopaTopHOIA
3aKkoHbl. OnpeeneHne pabote
MOJISIPHBIX H
SKBUBAJICHTHBIX MacC
BEIIIECTB.

3. |DHepreruka u Xumuyeckass TepMoauHaMmuKa. OnpelneneHue SHTaIbIUNA Ortyer no
HarpaBJICHUE XUMHYECKHUX PEAKIHH. TabopaTopHOH
XMMHUYECKHX IMIPOLECCOB pabote

4. |Ouepreruka n TepMoxumHudecKkue pacdeThl, OCHOBAaHHBIE Ha 3akoHe ['ecca, KomtoxBuym
HarpaBJIcHHUE mukn bopra-I'abepa. [loHsATHE O PaBHOBECHBIX MPOIECCAX B
XMMHUYECKHX MPOLECCOB [XMMHUUYECKOH TepMonuHamuke. CaMONpPOM3BOJIBHOE M HE

CaMOIIPOU3BOJIBHOE MPOTEKaHHE MPOLIECCOB.

5. |Xumuueckas kuHeTHKa |CKOpOCTh XUMHYECKHX peakiui. KuHerndeckue KpuBbIE Otuer 1o
peaxIuii IepBOro U BTOPOTO IMOPSIKOB, nabopaTopHOH
ompesielleHHe KOHCTAaHThI CKOPOCTH M TOPSIKAa pPEeakIfH II0 pabore,
OKCHEPUMEHTAIBHBIM  JaHHBIM. 3aBHCHMOCTb  CKOPOCTHU KOJIJIOKBHYM
peaxkmu oT TeMIepaTypsl: mpasuio Bant-I'odda, ypaBHeHHEe
Appenuyca.

6. |Xummueckoe dakTopbl, BIUAIONINE HA CMELIEHHE PaBHOBECHS B CHCTEME. Otuer 1o

paBHOBECHE. [Mpunuun Jle-llaranse-bpayna nabopaTopHO
paborte,
KOJUIOKBHYM

7. |MnorokomnoHeHTHble |PacTBopbl. CriocoObI BBIpaKeHHsI KOHIEHTPAILIMH PacTBOPOB. Otuer 1o
CHCTEMBI, PACTBOPHI [TpuroroBneHne pacTBOPOB Pa3IMYHBIX KOHIIEHTPALUH. TabopaTopHOH

pabote

8. |MHOTOKOMHIOHEHTHbIE |DJIEKTPOIUTHYECKas AUCCOIMAIMs. PaBHOBECHS B pacTBOpax Otuer 1o
CHCTEMBI, PAaCTBOPHI JNIEKTPOIIUTOB. nabopaTopHOM

pabote

9. |MuorokommnoHeHTHble |MOHHOE mpoW3BeAcHHE BOIbI. BOMOPOAHBIA MOKA3aTEb. Ortuer o
CHUCTEMBI, PaCTBOPHI IMapponus coneit. nabopatopHoi

pabore,
KOHTPOJIbHAS
pabota

10. |OkucnutenbHO- OKHCINTENTFHO-BOCCTAHOBUTENBHBIE CBOWCTBA TPOCTBIX U Otuer 1o
BOCCTAHOBHTEJIEHBIE CJIO’KHBIX BELIECTB. JTabopaTopHOU
peakiu pabore

11. |OxucnurensHO- DNEeKTPOXUMHUYECKHE MPOLIECCHI Otuer 1o
BOCCTAHOBHTEJIEHBIE JTabopaTopHOU
peakiu pabore

12. |Crpoenue aToma. Ilonatne o KBaHTOBBIX uMcHax. llopsaok 3anmodHEHUs KostoxBuym
JJIEKTPOHHBIX 000JI0YeK. 3aBUCUMOCTb YHEPrHH OpOuUTanei ot
TJIABHOTO M OPOMTaJIFHOTO KBAaHTOBBIX umcenl. IIpuHImm
[Taymm. Ilpasuno Xynaa. [lpasuna KneukoBckoro.

13. |llepuonmueckuii 3akoH |[lepromudeckas cucrema MenaeneeBa. CBOHCTBA aTOMOB: Konnoxsuym

.. Menneneena.

pamnMyc, OSHEprusl HMOHHM3ALWH, CPOACTBO K 3JIEKTPOHY,
anekTpooTpunarenbHocts  (no  Ilommary, Mamimkeny,
Onpeny-PoxoBy), BaJeHTHOCTh MW CTENCHb OKHCJICHHS.




HepI/IOHI/I‘{HOCTL B M3MCHCHHMH CBOMCTB aTOMOB XHMHMYECKHX

anemeHToB.  OOmuMe  CBOWCTBa  pa3lIMYHBIX  KJIACCOB
XMMUYECKHX 3JEMEHTOB.
14. | Xumudeckas cBs3b IIpupona xumudeckoil cBA3u. TumuuHas 3aBHCHMOCTh Konnoxksuym
MOTEHIMAAbHON HHEPTUM CUCTEMBI OT MEXBbAIEPHOIrO
paccTosiHUs. XapaKTepPUCTUKU XUMHUYECKOW CBA3M: JHEprus,
JUIMHA.
15. | Xummudeckas cBs3b HonHas cBs3p. Pacuer sHepruM HMOHHOM CBA3M U DHEPIUU Konnoxksuym
KpUCTAJLIMYECKON pelIeTKU. BnusHue pazMepoB MOHOB U HUX
3apsia Ha CTENEHb HOHHOCTH CBs3W, mpaBmwio PasHca.
OcHOBHBIE TIOJIOKEHHUS MeTOJ1a BaICHTHBIX CcBsizeid (BC).

16. |Pemenue HccnenoBaTenbckoe IMOWCKOBOE 3aJaHHE Ha pCIICHHE| 3amluTa penieHHs
9KCTIEPUMEHTAIBHBIX SKCTIEPUMEHTAIBHON 3a/1a9H. 9KCTIEPUMEHTAILHON
HCCIIEI0BATETbCKUX 3a7a4n
3amadq

2 ceMecTp
Ne HaumenoBanue pa3nena Conepanue pasziena (Tembl) ®dopma TeKy1ero
(Temsr) KOHTPOJISA

17. Kucnopon, Bogopos, Boja, MepeKuch BOJOPOA. . Otuer no
Bonopon, ero N
COCTUHEHUS. HaGopaTopHoii

pabote

18. |Dnements VII A T"ajoreHsl U ux coenMHEHUA Ortuer 1o
TPYIIIBI nabopaTopHOU

pabore

19. |Dnementsr VI A Cepa u ee coeTUHEHUSL. OTtueT 1o
TPYIIIEIL. nabopaTopHOH

pabore

20. [DnemeHTH V A TpyIIBL. |A30T U €T0 COCIMHEHUS Otuer no

nmabopaTopHOA
pabote

21. |Dnementsl V A rpymmsl. (@ochop, cypbMa, BUCMYT H UX COCIHMHEHUS. Otuer no

nmabopaTopHOH
pabore

22. |9nementsl IV A rpynmsl | YTiiepoa, KpEMHUIL, 0JI0BO CBHHEI M UX COEAWHEHHUS. Ortuer o

nabopaTopHOH
pabore

23. |Onementsr 111 A Bop, anmoMuHMI. . Ortuer o
TPYIIIBL nabopaTopHOn

pabote
3 cemectp
No HaumenoBanue paznena Coneprannie pasiena (Tembl) ®dopma TeKyLero
(Tempbr) KOHTPOJIS
24. Semento L A w1l A U_[enorim,le Y [EJI0YHO3EMEIIbHBIE METAIIbI, OEpHILIHH, Otuer 1o §
MarHui. nabopaTopHOH
TpyII
pabote

25. |Onementol [ A u Il A CuHTE3BI COeAMHEHUH HETIEPEXOTHBIX AIEMEHTOB. Otuer 1o
rpymnmn nabopaTopHOn

pabote

26. |KomruiekcHbie Koopaunanuonnas teopust Bepuepa. [lonsaTHs: LeHTpaabHbINA Komnoxksuym
COCTMHEHUS. aTOM, JIUTAH/bI, BHEIIHAS U BHYTPEHH:SI chepbl KOMIDIEKca,

KOOP/AWHAIIOHHOE YHCIIOo, JICHTaTHOCTD JUraHaa
Homenknatypa KOMIUIEKCHBIX COEIWHEHUW, HW30Mepus
KOMIIJIEKCHBIX COEMHEHUIA.

27. |DnemenThl MOOOYHBIX  |THTaH, BAHAAUN U UX COCTUHCHUS Oruer 1o
noxrpynn III - V rpynm. nabopaTopHOH

pabore

28. |OnmemeHTHl  1M0OOYHOW|XpoM, MOJIIMOAEH, BOJIb(pPaM U X COCITUHEHHS. Otuer o
noArpynms! VI rpynmel.. nabopaTopHOH

pabote




29. |OnemenTbl  1mo0OOYHOI |MapraHen 1 €ro COEANHEHUS Otuer o
noarpynnst VII rpynmst. nabopaTopHOU
pabote
30. |Dnementsl modouHol  |[XKemeso, koOanbT, HHKeNb. KOMIUIEKCHBIE COEAWHEHUS OTuer 1o
noarpynnst VIII JKeJesa, KobasbTa, nabopaTopHOU
TpYIIIBL. HUKEJISL. pabote
31. |Onementsl modouHol  |Mens, cepeOpo, HMHK, KaJMUN U UX COCAMHEHUSI. OTuer 1o
noarpymst [ u 11 nabopaTopHOU
TPYIIIBI pabote

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboTsl — He MperyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 OOecleYeHUs JJIA CaMOCTOATEeIbHOH pPadoThl
00y4YaOIIHUXCS 10 JUCHHUILIMHE (MOLYJII0)

Ilepedenp yueOGHO-METOIMIECKOTO 00ECTICUSH s TUCITUTUIUHEI 110 BHITIOJTHEHHUIO

Ne Bung CPC CaMOCTOSATEFHON pabOTHI
1 |IIpopabotka 1. Axmeros, H.C. O61mas 1 HeopraHudeckast XUMUsI [ DJIeKTPOHHBIIM
yaebroro pecypc] : yueb. — DnektpoH. gan. — Cankt- [letepOypr : Jlanb, 2014.
(TeopeTmaecKoro) . )
vateprana — 752 ¢. — Pexum aoctyna: https://e.lanbook.com/book/50684

2. I'punByx, H. Xumus snemMeHTOB: B 2 T. (KOMILUIEKT) [DNEeKTPOHHBIN
pecypc] : cupas. / H. I'puaByn, OpHIo A.. — DJIEKTPOH. JaH. —
Mocksa : M3natenbctBo "JlabopaTopus 3Hanuit", 2017. — 1348 ¢c. —
Pexxum noctyna: https://e.lanbook.com/book/94157

3. Heopranuueckast xumus: B 3-x Tomax/ [Tox pen. 10./1. TperpsikoBa:
T1: ®u3nKO-XMMHUYECKHE OCHOBBI HEOPTraHMYECKONH XUMHH: Y YeOHUK
Iutst cTy . Beicir.yue6. 3aBenenuit/ M.E. Tamwm, 10./]. TpeTbsikos; - M:
W3narensckuit ieHTp «Akagemusi», 2004. — 240c.

3. Heopranuueckast xumus: B 3-x Tomax/ [Tox pen. 10./1. TperpsikoBa:
T2: Xumus HerepexoHbIX AJIEMEHTOB: Y YeOHUK JJIS CTY/. BBICII.yueO.
3aBenenuit/ A.A. [Ipoznos,B.I1. 3nomanos, I'.H. Ma3zo, ®.M.
Cnupunionos; - M: Uznatensckuii neHTp «Akagemus», 2004. — 368c.

4. Heopranuueckas xumusi: B 3-x Tomax/ [Tox pexn. FO.J1. TpeTbsikoBa:
T2: Xumus nepexonsbix dneMenToB Ku.1: YueOnuk ms cryn.
BhIcIILyue0. 3aBenenuii/ A.A. [Ipoznos,B.I1. 3nomanos, I'.H. Maso,
®.M. Cnupugonos; - M: U3natenbckuii neHTp «Akagemus», 2007. —
352c.

5. Heoprauunueckas xumusi: B 3-x Tomax/ [lox pen. FO.J1. Tperbsikosa:
T2: Xumus nepexoaHbix seMeHToB Ku.2: YueOHuK A cTy.
BhICII.yueO. 3aBenenuii/ A.A. Jlpo3nos,B.I1. momanos, I'.H. Mazo, ®.M.
Cnupunonos; - M: M3natenbckuil neHTp «Akanemusn», 2007. — 400 c.
6. Meroanueckue peKOMEHAAMNH K OPraHU3alMK ayUTOPHON U
BHEAYJUTOPHOM (CaMOCTOSATENTLHON) pabOTHI CTYIEHTOB: METOAMYECKHE
ykazanus / coct. T.I1. Cropoxenko, T.b. [lounnok, A.B. becnianos,
H.B. Jlo3a. — KpacHonap: Ky6anckuii roc. yu-T, 2018. 89 c.

2 |[oxroroska K [1] Kocteipuna, T.B. (KyOI'Y). O6mas xumus [Tekcrt] : mabopaTtopHbIit
”ag(’paTOpHHM npaktukyMm. [U. 1]/ T. B. Kocteipuna, T. I1. Ctopoxenko, B. A.
pabotau Bonwiakun ; M-Bo oOpa3zoBanus u Hayku Poc. @enepanum, Kybanckuii

roc. yH-T. - Kpacnonap : [KyOGaHckuii rocy1apcTBEHHBIH YHUBEPCHUTET],
2015. - 113 c.




[2] 3aiines, O.C., UccnenoBaTenbCKkuii MPaKTUKYM O OOIIEeH XMMUH.
[Tekcr] : yue6HOe mocobue ; M.: U3n-Bo MI'Y, 1994. -480 c.

[3] ApnamnaukoBa, E.M. COOpHUK 337124 110 HEOPraHUIECKOW XMMUH.
[Tekcr] : yaeOHOE mocoOHUe I CTYACHTOB BBICIINUX yueO. 3aBeICHUIA/
E.M. Apgammnukosa, I'.H. Ma3zo, M.E. Tamm / o pea. FO. /1.
TpetbsikoBa; M.: M3gaTenbckuii neHTp «Akagemusi», 2008. - 208 c.

[4] KocTeipuna, T.B. (Ky6I'Y). O6mas xumus [Tekcr] :

nabopatopHubiii mpaktukyM. Y. 2 / T. B. Kocteipuna, T. I1. CtoposkeHko,
B. A. BonbiakuH ; M-Bo o0pa3oBanus u Hayku Poc. denepanun,
Ky6anckwuii roc. yH-T. - KpacHomap :

[Kybanckuii rocyiapcTBeHHbI yHuBepcurer], 2016. - 97 c.

[5] [IpakTrKyM IO HEOPTAHWYECKOM XUMHUHU: Yuel. MocoOue s CTYI.
BhICII. yueO. 3aBenenuii/ B.A. Anemmun, K.M. Jlynaesa, A.W. XXupos u
ap.; [lox pen. FO.J1. TperbsikoBa — M.: U3naTenbckuii HeHT
«Axagemusy, 2004. — 384 c.

[6] [IpakTuky™m 1o oO1ieit u Heopranuyeckoit xumuu [Teker] : yueOHoe
mocooue I CTyAeHTOB By30B / AnmukOeposa JI. FO. u ap. - M. :
BJIAZIOC, 2004. - 319 c. : un. - (Ilpaktukym nist By30B). - bubnuorp.:
c.311.-ISBN 569101143X

[7] MeToauueckue peKOMEHAAlUK K OpraHu3aluy ay JUTOPHON U
BHEAyIUTOPHOI (CaMOCTOSTENBHOM) pabOThI CTYIEHTOB: METOAHYECKHE
ykazanus / coct. T.I1. Cropoxenko, T.b. [lounHok, A.B. becnianos,
H.B. Jlo3a. — Kpacnonap: KyGauckuii roc. yH-T, 2018. 89 c.

[8] MeToauueckue peKkoMEHAAlUK K OpraHu3aluy ay JUTOPHON U
BHEAYyIUTOPHOH (CaMOCTOSTENBHOM) paOOTHI CTYIEHTOB: METOAHYECKHE
ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B. becrnanos,
H.B. Jlo3a. — KpacHonap: Ky6anckuii roc. yH-T, 2018. 89 c.

TToaroroska x
TEKyIIEeMY
KOHTPOJIO

1. AxmetoB, H.C. Ob11as 1 HeopraHudeckasi XuMusi [ DIeKTpOHHBIH
pecypc] : yue6. — DnextpoH. nan. — Cankr-IlerepOypr : Jlans, 2014.
— 752 ¢. — Pexum goctyna: https://e.lanbook.com/book/50684

2. I'punByx, H. Xumus anemMeHTOB: B 2 T. (KOMIUIEKT) [DNEeKTPOHHBIN
pecypc] : cnpas. / H. I'punaByn, OpHio A.. —3JeKTpOH. 1aH. —
Mocksa : U3natensctBo "JlabopaTtopus 3Hanuit", 2017. — 1348 ¢. —
Pesxxum noctyna: https://e.lanbook.com/book/94157

3. Heoprannueckast xumus: B 3-x Tomax/ [Tox pen. 10./1. TperpsikoBa:
T1: ®uznko-xMMHUECKHE OCHOBBI HEOPraHMUECKONH XUMHH: Y YeOHUK
IUTst cTy . Beicil.yueb. 3aBenenuit/ M.E. Tamwm, 10./]. TpeTnsikoB; - M:
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9. Metoanueckue peKOMEHIallMu K OpraHu3aliy ay IUTOPHOHN U
BHEAYIUTOPHOH (CaMOCTOSTEILHOMN) pabOThI CTYICHTOB:
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Y4eOHO-METOAUYECKUE MaTepHaibl JJIsi CaMOCTOSITENILHON pPabOThl OOYYaromMXcs W3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocraBisitoTcst
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS UH(DOpMALINN:

JUig au1 ¢ HapyLIeHUSIMU 3pEHUSL:

— B MieyaTHOU popme yBeIHMueHHBIM HIpUQTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

J5ig U1 ¢ HapyIIeHUSIMU CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

Jljig au1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTA
oOyyJaronuxcs.

3. OOpa3oBaTesibHbIe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH JHCHUILIUHBI
(Mmoxy.ns)

B xome w3ydeHMs IUCLMIUIMHBI NPEAYCMOTPEHA pealu3alus KOMIIETEHTHOCTHOTO
MOJIX0J]a, YTO MpEeAyCMaTpUBAeT HIMPOKOE HCIIOIb30BaHHE B Y4eOHOM IMPOLECCE aKTUBHBIX U
WHTEPAKTUBHBIX (HOPM TpoBeNeHUs 3aHATUI. VIHTepakTHBHOE 00y4YeHUE - MyTh K YIPaBICHHUIO
CUCTEMBI CAaMOCTOSITENILHON paOOThI CTYIEHTOB.

TexHOMOTHS UHTEPAKTUBHOTO OOYUYEHUS 3aKJIFOYAETCS B TOM, YTO Ha MPOTSKEHUU BCETO
y4e0HOTr0 BPEMEHH MPOUCXOIUT OOMEH MHEHHSIMH, BBICTYIIUBAIOTCA M OOCYXKIAIOTCS pa3HbIe
TOYKH 3pPEHHsI CTYJIEHTOB. VIHTEpaKTHBHBIE METOIBI - 3TO CIOCOOBI IIEJICHANPABICHHOTO
YCUJIEHHOT'O B3aMMOJAECHCTBUS MPENOAABATENN U CTYIEHTOB 110 CO3/IaHUI0 ONTUMAJIBHBIX YCIOBUHI
nporecca 00y4eHusl.

Opranuzanus H3y4dyeHUs Marepuaiga Kypca OCYLIECTBIISIETCS HAa OCHOBE CHCTEMHO-
JIEATeTLHOCTHOTO MOX0/a U PEKOMEHAAITUHN MTOATATHOTO (POPMHUPOBAHUSI YMCTBEHHBIX JEHCTBUM
U TPAKTUYECKUX HABBIKOB paboThl. I[Ipu OCBOEHMM AMCHUIUIMHBI HCHONB3YIOTCS Kak
TPaJUIIMOHHBIE, TAK U HOBBIE ME€IarOTMYECKUE TEXHOJIOTUH.

Jlekiuu  SBJSIFOTCS  TPAAMLIIMOHHBIMA TIpU OOYYeHHH B BYy3aX U CHOCOOCTBYIOT
(hOPMHUPOBAHHIO y CTYJIEHTOB 0a30BbIX 3HAHWW, OCHOBHBIX MBICITUTEIIBHBIX OTEPAIIUid, PA3BUTHIO
JOTUKH. JIEKUMH HOCIT MOTMBALMOHHO-IIO3HABATENIbHBIM XapakTep. B KauecTBe CIOBECHO-
HarSIIHOTO METoAa OOYUYEHHUS HCIIONB3YETCSl JIEMOHCTPAIMOHHBIM XUMUYECKUN AKCIIEPUMEHT,
KOTOPBI MPOBOMUTCS TPU UTCHUM JIEKUMH W TPOBEJCHMM JIAOOPATOPHBIX 3aHATHM.
JIeMOHCTpallMOHHBIA 3KCIEPUMEHT TO3BOJIAET TPENoJaBareao CcHOpMHPOBATH HWHTEPEC K




npeIMeTy Yy CTYIEHTOB, OOy4yaeT mpUeMaM TEXHHKU JabopaTOpHOTO HKCIEPUMEHTA.
JleMOHCTpalMOHHBII SKCIIEPUMEHT - UCTOYHUK MPUOOPETaeMbIX CTYIEHTOM 3HaHUl, HABBIKOB,
YMEHHH; CpeACTBO MPOBEPKH HCTUHHOCTU BBIABUTAEMBIX THIIOTE3, DPELICHUS YYEOHBIX U
UCCJICIOBATEILCKUX TPOOIIEM.

JlaGoparopHble 3aHATUS SBISIIOTCS TPAJAMLUOHHBIMU TpU OOy4YeHHMM B BYy3aX H
CHOCOOCTBYIOT (DOPMUPOBAHHIO Y CTYJCHTOB HAaBBIKOB MPAKTUYECKON PAaOOTHI ¢ XMMUYECKHMU
BelleCTBaMM, 0a30BBbIX 3HAHUI, OCHOBHBIX MBICIUTENbHBIX OMNEpaluii, Pa3BUTUIO JIOTHUKU.
JlaGopaTopHble 3aHATUS SIBJIAIOTCS CAMOCTOSITEIBHBIMH M HMEIOT MPOOJIEMHO-TIOMCKOBBII
xapakrep. JlaboparopHasi paboTa, BIIIOJIHAEMAs CTYJCHTOM, SBJIIETCS MPOOIEMHON cUTyaluei u
€e peLICHHE MO3BOJISIET Pea30BaTh TBOPUYECKYIO JEATEIBHOCTh, Pa3BUTh KOMMYHHKATHBHYIO
CIIOCOOHOCTh KaXKIOTO CTYAEHTa, HAyYUTh €ro apryMEHTHPOBAaHHO BBIPa)KaTh CBOM MBICIH B
NPUCYTCTBUM JAPYTUX, pa3BUBaTh HABBIKM OSKCIIEPUMEHTaNbHOW paboTel. JlabopaTtopHbIi
MPAKTUKYM — UCTOYHHUK NPUOOpETaeMbIX CTYACHTOM 3HaHWM, HAaBBIKOB, YMEHHil; CPElCTBO
IMPOBCPKHU HMCTHUHHOCTHU BBIABHUIdaCMbIX THMIIOTE3, PCUHICHUA y‘~IG6HI)IX U HCCICOOBATCIIBCKUX
po0JeM.

Jiis moBbimeHuss G(EKTUBHOCTH Y4YEOHOTO TpPOIEcca WCIONBb3YIOTCS CIICAYIOIINe
o0pa3oBaTeNbHbIe TEXHOJIOTUHU: HH(GOPMAIIMOHHO-PA3BUBAIOIIUE TEXHOIOTUH, HATIPABIEHHBIC Ha
(dbopMHEpOBaHUE CUCTEMBI 3HAHHIA, 3aIIOMHHAHUE U CBOOOIHOE ONIepupOBaHKe UMU. Mcronb3yercs
METOJl TPOOJIEMHOTO M3JI0XKEHHUS MaTepuana, CaMOCTOSTENIbHOE H3yUYeHUEe JUTEepaTyphl,
MMPUMCHCHUEC HOBBIX I/IH(i)OpMaIII/IOHHBIX TEXHOJIOTUHU JJIA CaMOCTOSATCIIBHOI'O ITOIIOJTHCHU A 3HAaHUH
BKJIIOYAsl UCIOJIb30BAHNE TEXHUYECKUX M SJIEKTPOHHBIX CPEJICTB UH(POpPMALINY; IeATEIHHOCTHBIC
MMPAKTUKO-OPUCHTHPOBAHHBIC TCXHOJIOI'MH, HAIIPABJICHHBLIC Ha (1)OpMI/IpOBaHI/Ie CHUCTEMBI
npoecCHOHANBHBIX  MPAaKTUYECKUX YMEHUH TMpU  TOPOBEACHHUH  OKCIEPUMEHTAIbHBIX
UCCIICIOBaHM, 00ECTICYMBAIOIINX BO3MOKHOCTh Ka4€CTBEHHO BBIMOIHATE MPO(ECCHOHATBHYIO
NeSITebHOCTD; pa3BUBAIOIINE MPOOJIEMHO-OPUEHTHPOBAHHBIE TEXHOJIOTUH, HAIpPaBJIEHHbIE Ha
dbopMHUpOBaHKE U Pa3BUTHE MTPOOJIEMHOTO MBIIUICHHS, MBICIIUTEIIEHON aKTUBHOCTH, CIIOCOOHOCTH
BUAECTh M (opMynupoBaTh MpoOJEMbI, BBHIOMpAaTh CIOCOOBI M CpEICTBA Ul UX DELICHHUs;
TEXHOJIOTUM  JIMYHOCTHO-OPHEHTUPOBAHHOTO  OOYYEHHs,  IO3BOJISIONIME  CO3/1aBaTh
UH/IUBUyalbHble 00pa3oBaTeibHbIE TEXHOJOIMM, OOECHEeuMBaIOIIMe YYeT pa3IM4yHbIX
crocoOHOcTel  00ydaromMx, CO3JaHME€ HEOOXOAMMBIX  YCIOBUM  JUIsl  pa3sBUTUS  HX
WH/IMBUYaIbHBIX OCOOEHHOCTEH.

I[J'If[ HHBAJIMAOB M JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMH 3J0POBbA MOT'YT OBITH
UCIOJIb30BaHBI oOpazoBaTebHbIE TEXHOJIOTHH, MO3BOJISIOIINE MOJTHOCTBIO
HHIAUBUAYATIU3UPOBATE COACPKAHNEC, METOAbI U TCMIIbI qu6HOI>'I JACATCIbHOCTH, BHOCUTE BOBPEMS
HEO0XO/IMMBbIE KOPPEKTHBBI, KaK B JESATEIbHOCTb CTyIEHTA-WHBAIWIA, TaK U B JEATEIBHOCTD
Tperno/iaBaTers.

4. OueHo4HbIe CcpeACTBA UIA TeKYyWIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTallul

B cootBerctBum c [lonokeHreM O MPOBEACHUU TEKYLIETO KOHTPOJS YCHEBAaEMOCTHU U
MPOMEXKYTOUHOM arrectauuu oOydaromuxcst Ky6l'Y u ero ¢uimano, Tekylmui KOHTPOJb
yCIIEBaEMOCTH CTY/IEHTOB ITPOBOJIUTCS B IIENISAX COBEPIICHCTBOBAHUS U HETIPEPHIBHOTO KOHTPOJIS
KayecTBa 00pa30BaTeNbHOTO Mpoliecca, MPOBEPKE YCBOECHUS Y4eOHOro MaTepuaia, akTUBU3ALUN
CaMOCTOSITENIbHON paboThl CTYyA€HTOB. TeKyIMid KOHTPOJIb 3HAHUH CTYACHTOB OCYIIECTBIISAETCS
MIOCTOSTHHO B T€YEHWH Y4eOHOTrO roja. Buabl TeKyIero KOHTPOJIS: YCTHBIM OMpPOC M pelIcHHe
pacyeTHBIX 3ajad, 3al[UTa JAOOPAaTOPHBIX PabOT, KOJUIOKBUYMBI B paMKaX IPOBEICHHUS
nabopaTOpHBIX PabOT, MPOBEPKA 3HAHUH IO pe3yIbTaTaM CaMOCTOSITEILHON pabOThl CTYICHTOB,
OLIEHKA aKTUBHOCTH CTYJICHTA HA 3aHATHUIX.

O1eHOUHBIE CPEACTBA BKIIOYAIOT KOHTPOJIBHBIE MAaTE€pUaibl JUIsl IPOBEACHUS TeKyIIero
KOHTPOJIl B OpME TECTOBBIX 3aJaHMii, TeM pedepaToB, JOKIaAa-TIPE3EHTALNH 110 MPOOIEMHBIM



BOITPOCAM, BOIIPOCOB /ISl TUCKYCCHI, CHTYyallMOHHBIX 33aHUH U MPOMEeKYTOYHOH aTTecTalMH
B (hopMe BOIPOCOB K 3a4ETy.

CprKTypa OLHCHOYHBLIX CPEACTB JI Tekymeﬁ 4 HpOMe)l(yTO‘lHOﬁ aTrreCTalumn

HaumeHoBaHME OIIEHOYHOTO

Ne | Konx n HaumeHOBaHUE cpelcTBa
PesynbraTel 00y4yeHust =
n/n MHJIMKaTopa Texymmii IIpomexyTouHas
KOHTPOJIb aTTecTalys

1 | UOIIK-8.1 3naer KouTtponbHas Bompocs! Ha
[Tpumensier MmeTo b1 OCHOBBI COBPEMEHHBIX TEOPU B 00J1aCTH paborta; SK3aMeHe
aHau3a 0011eH M HEOPraHUUECKON XUMUM; 3agaun s
Me1arornyecKoi CBOMCTBA XMMUYECKHUX JIEMEHTOB U UX peleHus B
CHUTYaIUH, COEIMHEHHUH 1 3aKOHOMEPHOCTH UX ayIUTOPHH.
npodeccHoHaNTBHOMN M3MEHEHHS 110 TIEPUOJaM | TPYIIaM KosmtokBuyMm.
pednexcnu Ha ocHoBe | [lepmoandeckol CHCTEMBI HA OCHOBE
CHELHaIbHBIX TEOpuii 0 CTPOCHUN aTOMOB, MOJICKYT U
Hay4HBIX 3HaHUH. HEMOJICKYJISIPHBIX BEIIECTB;

TIeIarorMYeCcKrue 3aKOHOMEPHOCTH
MIPOEKTUPOBAHUS U OCYILECTBICHHS
y4eOHO-BOCIIMTATENFHOTO TIpoliecca ¢
OIIOPOM Ha OCHOBBI aHAIIN3a
NEeJArorMYeCKuX CUTyalui u
npodeccHoHaNnbHON pedIIeKCHu.

Ymeer

KOJINYECTBEHHO OINMCHIBATH SBJICHUS U
3aKOHOMEPHOCTH B HEOPTaHUIECKUX
CHCTEMax Ha OCHOBE 0a30BBIX 3aKOHOB
oOmielt 1 HeOpraHMYECKOW XUMUW;
HCTIONIB30BATh Ha ITPAKTHKE METOJIBI
aHaJIM3a N1eJarOrMYeCKO CUTyaluy,
npodeccroHanbHOI pediekCu Ha OCHOBE
Hay4YHbIX 3HaHUIl B 00JIACTH XMMHUHU.
Baageer

METOAaMHU aHAJIHN3a PE3yIbTaTOB
XUMHUUYECKUX U3MEPEHUM HA OCHOBE
cucTeMBI (PYHIaMEHTAIBHBIX XUMUYECKUX
MOHATHI, 0a30BbIX 3HAHUI
(yHIaMEHTaIbHBIX Pa3/ielIOB XUMHH;
YMEHHSAMH IIPOCKTUPOBAHHS HJIEMEHTOB
y4eOHO-BOCTINTATEIILHOTO MPOIIECcca C
OTIOPOH Ha 3HAHUS MPEIMETHOH 06J1acTH.

2 | UOIIK-8.2 3naer KouTponbHas Bompocs Ha
IIpoektupyer u METOJIBI M3YUYECHHUS M aHAIIN3a CBONUCTB pabora; 9K3aMeHe
OCYIIIECTBIISICT HEOPTaHMYECKUX BEIIECTB U MaTEPHAJIOB, 3amaun aus
y4eOHo- MEXaHU3MBI U 3aKOHOMEPHOCTH IPOTEKAHHUS pelieHus B
BOCITUTATEIbHBIN XUMHWYECKHX TPOIIECCOB. ayIUTOPHUH.

MPOIIECC C OMOPOM Ha Ymeer Konnoxsuym
3HAHMSI OCHOBHBIX BBIOMpATh y4eOHBIN MaTepHall, a TaKkKe
3aKOHOMEpPHOCTEN CII0Cc00 ero 1ojauy, B 3aBUCUMOCTH OT
BO3PACTHOTO pa3BUTHUS | IeJiei 00pa3oBaTeIbHOTO Mpolecca ¢
KOTHUTUBHOH 1 YUETOM NCUXO(PHU3NOTOTHIECKUX
JIMYHOCTHOH cep 0COOEHHOCTEH pa3BUTHS 00yYarOIIUXCH.
00yJarommxcs, Buaaneer

Hay4HO- Pa3IMYHBIMH METOJMKAMU PEIICHUS
000CHOBaHHBIX YOpaXKHEHUH U 3a/1a4, KOTOPbIE MO3BOJIIOT,
3aKOHOMEPHOCTEH C Y4€TOM 3aKOHOMEPHOCTEW BO3PaCTHOIO
OpraHH3aIiN Pa3BUTH KOTHUTHBHOM M TMIHOCTHOM
00pa3zoBaTeILHOTO cthep oO0yUarommxcs, OCyIecTBIATh
mpouecca. yueOHO-BOCTIMTATENIBHBIH poLece.




TunoBbie KOHTPOJIbHBbIE 3aJaHUSI HJIU HHbIEe MaTepUAJIbl, HeO0OX0AMMBbIe /IJIl OLlEHKH
3HAHM, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOEHHUsI 00Pa30BaTeIbLHON MPOrPaMMBbl

4.1.1 IIpumepbl BONPOCOB /JIS YCTHOTO OIpoca

Tema «I'aJIOTeHbI M UX COEIMHEHUD)
1. KakoBa aynekTpoHHas KOHQUTypamus aTOMOB 3jeMeHTOB 17-ii rpynmei? Kakue cremneHu
OKHUCJICHHUS XapakKTepHbl Juis 3TUX djeMeHToB? IlpuBenuTe mnpuMephl COEAUHEHHM ATHX
AJIEMEHTOB B PA3IMYHBIX CTETICHAX OKUCIICHUSI.
2. Kak menstrores o rpymme F-CI-Br-1: a) paguycsl atoMoB, 0) IEpBbIi MOTCHIIMAT HOHU3ALMH,
B) DJIEKTPOOTPUIIATEIIBHOCTH ATOMOB?
3. Kak nosyyaroT rajoreHsl B BUJI€ IPOCTBIX BEIIECTB B MPOMBIIIJICHHOCTH U B J1abopaTopuu?
Hanummnre ypaBHEHUs COOTBETCTBYIOLIUX PEAKIIUM.
4., Kak U3MCHSIOTCS OKHCJIHMTENbHBIC CBOMCTBa B psay ramoreHoB Fa—Clo—Bra—I2?
[IpomutrocTpupyiiTe 3Ty 3aKOHOMEPHOCTh NpUMEpaMH XHMHUYECKHX peakuuid. B  dem
MPOSBIISAIOTCA 0COOGHHOCTH (hTOpa MO CPABHEHUIO C APYTUMU ranoreHamu? J[ias okucnureabHo-
BOCCTAaHOBUTEIILHBIX MPOLECCOB HAMMUIIUTE dJIEKTPOHHO-MOHHBIE YPABHEHUS IOy PEaKIUii.
5. Kak usmensiercs B psy rajgoresosoaopoaoB HF-HCI-HBr-HI: a) mexxaromuoe paccrostaue H-
Hal, 6) npo4HOCTh CBS3U, B) KUCIIOTHBIE CBOICTBA UX pacTBOPOB B BojEe?
6. Kak U3MeHSIFOTCSl BOCCTAaHOBHUTEIbHBIC CBOWCTBA B psiy rajorenoBogopooB HF-HCI-HBr-HI?
[IpowsmrocTpupyiTe 3Ty 3aKOHOMEPHOCTh IIPUMEPAMM XMMMUYECKMX peakuui. Kak nosydaror
rajyioreHBoAopobl? J{Jisi OKMCIUTENHHO-BOCCTAHOBUTENIBHBIX IPOIIECCOB HAMMIIIUTE 3JIEKTPOHHO-
MOHHBIC YpaBHEHHS TOTYPEAKIIHH.
7. Kak rajioreHsl pearupyrot ¢ Booii? Hanummure ypaBHEHHs COOTBETCTBYIOINX peakiuii. Jlaite
OTIpeieNIeHNe PEaKIH JUCTIPOITOPIIIOHUPOBAHHS.
8. KakoBo Haszanue kucior HCIO, HCIO2, HCIO3, HCIO4 u u ux coxneii. Kak Mensercs cuna
kuciot B psgy HCIO-HCIO2-HCIO3-HCI04?
9. Kak menstrotest okucnutenbHbie cBoiicta B psiigy HC1I0-HCIO2-HCIO3-HCIO4?
10. ConocraBbte 1o psimy okcokuciaor HClO3-HBrOs-HIOs: a) oxucnutensHble CcBOICTBa, 0)
KHCIIOTHBIE CBOMCTBA, B) TEPMUYECKYIO yCTOMYMBOCTh. Hamummre ypaBHEHUS COOTBETCTBYIOIINX
peaKunii.

4.1.2 TIpumepbl pacyeTHbIX 32124, PACCMATPHBAaEeMbIX HA 3aHATHAX

I. B cucreme XJIOpOBOAOPOJ — BOJA HMEETCA a3€OTPOIMHBIM COCTaB, COOTBETCTBYIOLIWA
conepxkanuto xnoposomopona 20.2 % (macc.). CreneHb TUCCOLMALMU XJOPOBOJOPOJA B
a3eoTponHOM pacTBope coctaBisieT 88 %. Paccuuraiite 3nauenume pH pactBopa, ecnu ero
TIOTHOCTH paBHa 1.10 T/ cms.

2. Paccumraiite maccy 15 % oneyma, KoTopyro HE0OX0auMO 100aBUTh K 4.46 KT BOJBI, YTOOBI
MOJTYYUTh PACTBOP C MAacCOBOM JoJiel cepHOM KUCIOTHI paBHOU 4.7 % tuioTHOCTRIO 1.035 1/ cme.
Paccuuraiite pH momydeHHOro pacrtBopa, NMpPHUHSAB, YTO CEpHAas KHUCIOTa IO MEPBOM CTYIIEHH
MIOJIHOCTBIO JMCCOLMUPOBAHA, a IO BTOPOW CTYNEHM SBISETCS KUCIOTOM CpeOHEN CHIIbI U
XapakTepusyercs KoHcTanToi auccorarnmu Ka2 (H2S04) = 1.2*102,

3. B 1 1 BogHOro pactBopa YKCyCcHOM KHCnoThl koHueHTpauueir 0.01 monb / 1 comepxurcs
6.27*10%! vacTuI pacTBOPEHHOTO BEIIECTBA B BU/E MOEKYJI H HOHOB. PaccunTaiite paBHOBECHBIE
KOHIEHTPALlUU YKCYCHOW KHCJIOTBI, HOHOB BOJOpO/a, All€TaT-MOHOB M 3HAYEHUE KOHCTaHTHI
JUCCOLMAIMN YKCYCHOM KUCIOTHI.

4. PaccumTaiiTe 3HA4E€HUs KOHCTAHTHI THUAPOJIM3a, CTENEHU ruiaponuza u pH pazbaBieHHOrO
pactBopa Hutputa ammoHuss NH4NO2 npu temmneparype 22 °C. MoHHOE NMpOM3BEICHHUE BOJIBI
paBuo 1*10 xoncrants quccommarmu Ka(HNO2) = 4.0%1074, Ko(NH4OH) = 1.8*10°°,

5. PaccuuraiiTe Maccy Xjopuia aMMOHUS, KOTOPYIO HE00X01UuMO 100aBHTh K 0.5 11



BOJIHOTO PacTBOpa THAPOKCHIAa aMMOHUsI KoHIteHTparuei 0.05 mons / 11, uto6s1 pH pacTBOpa cTan
paBHbIM 8. CTerneHb JUCCOLMAIIMU COJU B pacTBope paBHa 90 %, KOHCTaHTa IUCCOLMAIIUU
Kb(NH4OH) = 1.8*10°°.

6. Paccuuraiite 3HaueHre pH BOJJHOTO pacTBOpa a30TUCTOM KUCIOTHI KoHIeHTpanuei 0.1 moib/m.
PaccuuraiiTe, kakuMm craHer 3HadueHue pH npu gobGaBmenun k 1 11 3Toro pacrBopa 0.2 moib
HUTpUTa HaTpusi. CTeneHs quccoualu coyu B pactBope pasHa 100 %. Koncranrta auccouuanuu
Ka(HNO2) = 5.1*10*.

7. meetcst BOAHBIN pacTBOP, HACBILIICHHBIN IByMsI COJISIMUA — KapOoHAaTOM Oapust 1 KapOOHATOM

crponnus. Paccunraiite KoHIeHTpamuu uoHOB Ba®*, Sr’* u COs? B pactope. ITP(BaCO3) =
5.1*10°° IIP (SrCOs) = 1.1*10°1°,

4.1.3 IlpuMepbl KOHTPOJIbHBIX PadoT

TeopeTnyeckue BONpockl
1. ATOMHO-MOJIEKyJIsIpHast TEOPHUS.
2. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI.
3. 'a30BBbI€ 3aKOHBI.
4. IlonsiTHE O XMMUYECKOM SKBUBAJICHTE, 3aKOH 3KBHUBAJICHTOB.
5. Onpenenenne aTOMHBIX Macc 3J1IEMEHTOB.
6. IloHsATHA: TepMOAMHAMHUYECKAs CHUCTEMa, MmapaMmeTpbl ((QYHKIHH) COCTOSIHHA. BHYTpeHHss
SHeprus, Tensjaora, padora.
7. IlepBblii 3aKOH TEPMOJMHAMUKU, IPUMEHEHUE B XUMHHM: 3aKOH ['ecca, CleZICTBUS U3 3aKOHA
I'ecca.
8. CrammapTHOE  COCTOSHHME  BEIIECTBA, CTAHIAAPTHBIE  DHTAJIBIIMKA  OOpa30BaHUS.
TepMmoxuMHUecKHe pacyeTbl, OCHOBaHHbIE Ha 3aKoHe I 'ecca, uki bopua-I"abepa.
9. IlonsiTHE O PAaBHOBECHBIX MPOIECCaX B XMMUYECKON TEPMOAMHAMUKE.
10. Camornpoun3BoIbHOE U HECAMOIIPOU3BOJIBHOE MTPOTEKAaHUE MPOLIECCOB.
11. Bropoii 3ak0H TepMoguHaMUKU. VI3MeHeHre SHTPOIIUY B pa3IMYHbIX IPOIeccax (XUMHUYECKast
peakuus, HarpeBaHMe BellecTBa, (a30BBIM MEpexoi, paclIupeHue rasa). BeposTHocTHas
TPaKTOBKA MOHATHUSA “DHTponus”’, ypaBHeHUE bonbliMaHa.
12. Tperuii 3akoH TepMoaMHaMuKku (moctynat Ilmanka). Pacuer aOCONIOTHBIX 3HAYEHUI
SHTPOIHH.
13. Kputepuu caMonpon3BOJIbHOTO MPOTEKAHHUS XUMUYECKUX POLIECCOB B PA3JINYHBIX CHCTEMAX.
14. Dueprus 'n60ca. Dueprus 'enbmroinbla.
15. TepmoauHaMU4YeCKU BBIBOJ 3aKOHA JIEHCTBYIOLIMX Macc.
16. CKOpOCTh XMMUYECKON pEaKIiH.
17. 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHLIEHTPAI[MH PearupyroInuX BEIIeCTB.
18. Mexanu3m peakiud. [1opsiiok 1 MOJIEKYJISIPHOCTh PEAKIIHH.
19. Kunernyeckue KpHUBBIE pEakIMii MEPBOTO U BTOPOTO MOPSJIKOB, ONPENEICHUE KOHCTAHTHI
CKOPOCTH M MOPSIJIKA PEaKUH M0 IKCIEPUMEHTAIbHBIM JaHHBIM.
20. 3aBHCHMMOCTh CKOPOCTH pPEaKIMH OT TeMmepaTypbl: mnpaBwio Baur-I'opda, ypaBHeHue
Appennyca. [IpencraBieHne o T€OpHUH aKTUBHBIX CTOJKHOBEHHUN U T€OPUM aKTHBHPOBAHHOIO
KOMILIEKCa, (PU3NYECKUNA CMBICT MPEPKCIOHEHIINAILHOIO MHOKUTENIS B YpaBHEHUH AppeHunyca.
21. Karanms.
22. Xumnueckoe paBHoBecue. [Ipunmun Jle Hlatense.
23. I'ereporeHHBIC paBHOBECHSI.
24. Crioco0Obl BBIpa)KE€HHs cOCTaBa pacTBopa. PacTBOpUMOCTS.
25. DHepreTrka MpoIeccoB PACTBOPEHUS, BIUSHUE SHTAIBIIMMHOTO U SHTPOIIMHHOTO (PaKTOPOB.
WneanpHble pacTBophl. 3akoH Paynsa. Kunenue u 3ameps3anue pactBopoB. OmnpeneneHue
MOJIEKYJISIPHOM Macchl B 30YJIMOCKOMMYECKOM M KPUOCKOITMYECKOM METOJIE.
26. Ocmoc. OcMOTHUECKOE JTaBIICHUE.



27. OTKIIOHEHHUsT PAcCTBOPOB OT HIACATHHOCTH. AKTHBHOCTh. KonhduImeHT aKTHBHOCTH.
DnekTponuTHYEeCKas qucconuanys. M3oronndeckuii KoappuureHT.

28. Teopus Jlebast — XrOKKeNs 1J1s paCTBOPOB AJICKTPOJIUTOB.

29. CunbHble U ci1adble 31eKTPOIUTHI. [lucconmanus cnadbix 3JIeKTPOIUTOB.

30. KoncranTa u crenens Aucconuaiuy. 3aKoH pa3zdasnenus OcTBaiba.

31. PaBHOBecHe MEXIy PacTBOPOM AIIEKTPOJIHMTa M ocankoMm. [IpomsBeneHne pacTBOPHUMOCTH.
Ycnosue Beimanenust ocanaka. ConeBoit 3G exT.

32. Iucconmanus Boabl. Bomopoauslit mokasarens. Pacuer pH pacTBOpoB KUCIOT U OCHOBaHUH.
33. I'maponus coneit, pacuer pH pacTBOPOB TUAPONU3YIOMIKXCS COJNEH, YCIOBUS MPOTEKAHUS
«HEOOpPaTUMOro» IUIpoJIn3a.

34. bydepnrbie pactBopsl, pacuet pH, OydepHast eMKOCTb.

35. OcCHOBHBIE TOJOKEHHUS TPOTOJUTUYECKON Teopun bpencrena-Jloypu, npumeHeHue K
peakuusaM HEWTpalu3aluuu, AUCCOLMALMHU, TUIPOJIU3a, NMPOTEKAOIMIMM B BOJHBIX PacTBOpax;
COIPSIKEHHBIE MTaphl KUCIOT U OCHOBaHMM. [Ipumenenue teopun bpencrena-JIoypu k HEeBOAHBIM
pacTBOpam.

36. Teopust JIstouca.

37. Pannue teopuu o crpoenuu aroma. Mozgenu Tomcona, Pesepdopaa, moctynatst bopa.

38. KopItyCcKyJIIpHO-BOJIHOBOH JTyann3M. YpaBHeHue 1e bpoiurs. [IpuHImI HeomnpeaeaeHHOCTH
I'eitzenOepra.

39. Vpaeuenme lllpenunrepa. BomHoBas (yHkmms snmekrpoHa. PamuanbHas w opOWTambHAs
COCTaBISIOLIME BOTHOBOU (hyHKIIMU. KBaHTOBBIE UKCIa.

40. TTopsnok 3amonHeHust 371eKTPOHHBIX o0onovek. [Tpunnun [Taymu. [Ipasmio Xynna. [IpaBuna
KieukoBckoro.

41. Tlepunonnueckuii 3axoH. Ilepuoanueckas cucrema Menaeneea. CTpyKTypa NepHOIUUECKON
cuctembl MeHieneeBa.

42. CpoiicTBa aTOMOB: paJWyC, OHEPrusi HMOHHU3AIMH, CPOACTBO K  DJIEKTPOHY,
AJIEKTPOOTPHULIATENBHOCTD, BAJICHTHOCTh U CTENEHb OKUCIEHMS. [IepnonYHOCTh B U3MEHEHUH
CBOICTB aTOMOB XUMHYECKHX JIEMEHTOB.

43. Tlpupona XHMMHUYECKOH CBsI3UM. 3aBUCHUMOCTb MOTEHIMAIbHONH JHEPrUU CHCTEMBI OT
MEXbSJIEPHOTO PACCTOSIHUS. XapaKTEPUCTUKN XUMUYECKON CBS3M: dHEPTHUs, AJIUHA.

44. VloHHas CBsA3b. DHEPIrUs HOHHOM CBS3U M SHEPTHs KPUCTAJUINYECKOHN peIleTKH.

45. OCcHOBHbIE MOJOXKEHHS MeTOoa BaJeHTHBIX cBsi3ell (BC). OOMeHHBIH 1 JOHOPHO-
aKLENTOPHBIM MEeXaHU3M 00pa30BaHMsI KOBAJIEHTHON CBSI3U.

46. HanpaBneHHOCTb, TIOISIPU3yEMOCTh U HACHIIIIAeMOCTh KOBAJICHTHBIX CBsI3eU. [I- 1 [J-CBSI3H.
47. Teopust TMOpUIM3ALMKM ATOMHBIX OpOUTAJIEH.

48. Teopwust pe3oHaHca. MeTO/I OTTANKUBAHUS DIIEKTPOHHBIX AP BAJIEHTHON 000JI0YKH (METOA
IMunecnn).

49, MeXMOIIeKyJIIpHOE B3aMMOJICHCTBHE. BaH-Iep-BaallbCOBBIE CHIIBL: JTUTIOb-TUITOIBHOE,
WHAYKIIMOHHOE, IUCIEPCUOHHOE B3auMOJEHCTBUA. BomopoaHas cBsA3b, BIMSHUE HaJIWYUA
BOJIOPOJIHOM CBSI3M HA CBOMCTBA BEILIECTB.

50. Mertamnnyeckas CBs3b. 30HHAsA TeOpHs. JMAIEKTPUKH, MOTYIIPOBOJIHUKU U TPOBOIHUKHU.

51. Uro Ttakoe atom? M3 wyero on cocrour? Yrto Takoe MmaccoBoe uucino? Yrto Takoe
paZvoaKTUBHOCTh M IepuojJ noaypacnazna? IlpuBeaure mpumep peakuu paguoaKTHBHOIO
pacnaza.

52. Yto onpexnenserca npuHimnoMm Ilaynu u npaBuinamu Xynpa? IlpuBenute 3JIeKTpOHHYIO
kordurypammo S, Cr, Ge, Br, Rb, Ti**, Fe®*, P**, naunnas oT IpeImecTByONIero 61aropoaHoro
rasa.

53. Yem ompenensieTcss MEPUOIUYHOCTH CBOWCTB 3JeMeHTOB? IlpuBenuTe COBpEeMEHHYIO
dopmynupoBky Ileproanyeckoro 3akoHa. YKaKUTE MeECTa pAacloJIOKEHHUs METalioB |
HEMETAJLIOB, S-, p-, d-, u f-amemenToB B [lepuoauueckoii cucreme.



54. O6cynuTe Cleaylolmne OCHOBHBIE CBOMCTBA XMMHYECKHX 3JIEMEHTOB: aTOMHBIN paJnyc,
NEPBBI NOTEHLMAT HOHU3ALUHU, CPOACTBO K 3JIEKTPOHY, JIEKTPOOTPHULATEIBHOCTh. KakoBbl
OCHOBHbIE TEHJICHIIMM U3MEHEHHUS ITUX BEJIMYMH B TPYMIAX U nepruoaax?

55. Uro Takoe xmmuueckas cBsa3b? Kakue cuiibl 0OBbETUHSIOT aToMbl B MOJIEKYJbI? KakoBbl
OCHOBHBIE ITapaMeTpbl XUMUUECKOH cBs3U? Ha30BUTE OCHOBHBIE TUIIBI XUMHUUECKOH CBSI3H.

56. Uro Takoe KoBaJeHTHas CBsA3b? KakoBbl OCHOBBI MeTona BasleHTHBIX cBszell (MBC)? Kak
ompezensercss B3auMojeiicTBue atoMoB B cxeme Jlptonca? Uto Takoe JOHOPHO-aKIENTOPHOE
B3aumoeiicteue? [Ipuseaure crpykrypsl JIbtouca s monekysn HF, PF3, CCls, COClo.

57. Obcyaute TMOHATUS «KPATHOCTH CBSI3U», «IPABUJIO OKTETa», «HACHIIIAEMOCTb CBS3W»,
«TOJIAPU3YEMOCTh CBs3M»? UTO Takoe HANpaBICHHOCTb KOBAJEHTHOW CBsI3M, THOpuamM3anms?
IIpuBeauTe mpUMepsl MoneKyn ¢ SP° u Sp? rubpuamsanueil. B ueM TIPOABIAIOTCS HEAOCTATKH
MBC?

58. OKuCIUTEIHLHO-BOCCTAHOBUTENBHBIE MPOIIECCH] KaK PEaKI[UH MepeHOoca AIEKTPOHA.
Oxucnutenu u BocctaHoBUTENU. COCTaBI€HUE YPABHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxuii, MPOTEKAIOIINX B BOJHBIX PACTBOPAX METOJJOM HOHHO-MOJIEKYJISIPHBIX MOTYpPEaKIIUi.
59. KonuuecTBeHHbIE XapaKTEPUCTUKN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX [1EPEXO/I0B.
DNEeKTPOHbIC TOTEHIIMAIBI METAJUIOB. | abBaHUYECKHI 371eMeHT. BogopogHbIN A5IeKTpo U
BOJIOPOJHBIN HYJIb OTCUYETA [TOTEHIIUAJIOB.

60. CtannapTHbIE YCIOBHS U CTAaHAAPTHBIA MOTEHIIUAI MOJIypeakiuu. TabauIbpl CTaHAaPTHBIX
BOCCTAHOBUTEJIbHBIX MOTEHIIUAIOB. Vcrioib30BaHNe TaOJUYHBIX JaHHBIX JUISl OLEHKU
BO3MOXXHOCTH MPOTEKAHUSI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINA B CTAHAAPTHBIX
YCIIOBUSIX.

61. YpaBuenus HepHcra as moTeHIana aIeKTpoaa u sl PeIOKC-PEeaKIInH.

62. Bnusinue pH Ha BeMurHYy NOTEHIMAIOB BOJOPOAHOI0, KUCIOPOJHOTO U APYTUX
AIIEKTPOJIOB.

63. YuacTue BOJbl B PEaKIUAX B KAUECTBE OKUCIUTENSI U BOCCTAHOBUTENS, 3aBUCUMOCTh OT pH.
64. DyeKTpoJIN3 pacTBOPOB U PaCILIaBOB, POLIECCHI, IPOTEKAIOIINE HA KaTOJE U aHOE, y4eT
BJIMSTHUS TUIOTHOCTH TOKA Ha 3JIEKTPOJHBIA MOTEHLIHA.

65. Koppo3ust MeTayioB, MEXaHHU3M JIEKTPOXUMUYECKON KOPPO3UH, CIOCOOBI 3aLIUTHI OT
KOPpO3UH._

TumnoBbie PacCY€THbIC 3a1aHUA

- [IpuBenenus o6beMa ra3a K HOpMaJbHBIM YCIOBHUSIM.

- Beiuncnenne OTHOCUTENBHOM TUIOTHOCTH Ta3a Mo €ro MOJIEKYJISIPHON Macce.

- OnpeneneHue MOJIEKYJIIPHON MacChl 1O TUIOTHOCTH Ta3a.

- Brruncnenue MoJsipHOI Macchl ra3a 1o MOJbHOMY 00bEMY.

- OnpeneneHue MOJEKYJIIPHOU Macchl MO ypaBHeHUIO MeHeneeBa — KnaneiipoHa.

- OnpeneneHue cpeHeld MOIEKYISIPHOM MacChl CMECH T'a30B MO OTHO-CUTEJIbHOU MJIOTHOCTH.
- OnpeneneHue NapuaIbHBIX TABJICHHUHN Ta30B B CMECH.

- OnpeneneHue napralbHbIX JaBICHUN Ta30B B CMECH IO 00bEMHOM JT0JIe Ta30B B CMECH U
0011IeMy JTaBJICHHIO.

- Onpenenenrie oobeMa rasa 1o 3aJaHHON Macce.

- OnpeneneHne Macchl rasa Mo 3aJJaHHOMY 00BEMY.

- Beruncnenue abcomoTHON MacChl MOJIEKYIIbI BEIIECTBA.

- Pacder (hakTOpOB SKBUBAJICHTHOCTH 3JIEMEHTOB U BEIIECTB M0 XMU-MHYECKUM (HOpMyJiaM.

- Boruncnenue GpakTopoB SKBUBATICHTHOCTH B XUMHUYECKUX PEAKITUSX.

- OnpeneneHne MOJISIPHOM MAacChl SKBUBAJIEHTA JIEMEHTA.

- OnpeneneHue MOJIIPHON MacChl SKBUBAJICHTA 3JIEMEHTA 110 €0 Mac-COBOM J10JIe€ B XUMUYECKOM
COCIMHEHMH.

- OHpGI[eJIeHI/IC MOJISIpHOfI MAaCChI DKBUBAJICHTA CJIOKHBIX BCIICCTB B peaKHI/IHX O6M€Ha.

- OnpeneneHue MOJIIPHON MacChl SKBUBAJICHTA CJIIOKHOTO BEIIECTBA MO PEaAKIIUU
B3aUMOJICUCTBUS €r0 C APYIUM BELIECTBOM.



- Haxoxxnenue mpocTeiimieit popMyIibl BEIECTBA 10 MACCOBBIM JIOJISM JJIEMEHTOB.

- Haxoxxnenne ucTuHHON (hOpMYJIBI BEIIECTBA [0 MACCOBBIM JOJISIM JIEMEHTOB U
MOJIEKYJISIPHOM Macce.

- Boruucrienue ctaHIapTHBIX TEIUIOT (SHTAIBINN) 00pa30BaHUs BEIIECTB 110 TEIIOBBIM
s¢¢dexram peakiuii U TeIIoBbIX 3(P(PEKTOB XUMUUECKUX PEAKIIMH 10 CTAHJAPTHBIM TEIIOTaM
00pa30BaHMs pearupyrolinux BEIIECTB.

- Pacuer teroBoro s¢¢exra peakyu 1o cTaHAapTHBIM TEIIOTaM CrOpPaHMs pearupyromux
BELIECTB.

- Pacuersl, OCHOBaHHBIEC Ha B3aUMOCBSI3U BHYTPEHHE! SHEPTUH U DHTAJIBIIUU.

- Beruucnenue n3menenus sueprun ['m66ca. Onpenenenne BO3MOKHOCTH POTEKAaHUS TIpoliecca
10 BEeIMYMHE U3MeHeHUs sHeprun I'n60ca.

- Bolunciienue u3MeHeHus 3HTPOIINHU PAa3IMYHBIX MpoleccoB. OnpeseneHne BO3MOKHOCTH
IIPOTEKaHUs IPOLECCa 110 BEJIMYMHE U3MEHEHNS SHTPOIIUU PEAKLIMH.

- Beruncnenue n3menenust sHeprun [ m66ca XuMUUECKOW peakiuy 10 3HAYEHUSIM CTaHIapTHBIX
SHTAJIBIIUN U SHTPOIIUH PEArupyrOLUX BEIIECTB.

- [Ipumenenne TepMoAMHAMUYECKUX (PYHKIUH JUIsl XapaKTEPUCTUKU CBOMCTB U PEAKIIMOHHOMN
CIOCOOHOCTH BELIECTB.

- Bolunciienue ckopocTy peakiuy Mo KOHIEHTPALUsAM pearupyoniux BELIeCTB.

- OnpeneneHue nopsKa peakuu.

- BiinsiHue naBiieHus: Ha CKOPOCTh PEaKLUH.

- OnpeneneHye U3MEHEHHsI CKOPOCTU PEAKLMM BCIEACTBUE U3MEHE-HUS TEMIIEPATYPBI.

- Borunciienue u3MeHeHus: BpeMEHU IPOTEKaHUs PEAKIUK IIPU U3MEe-HEHUH TEMIIEPATYPBI.

- OnpeneneHue TeMIepaTypHOro KO3QpQuireHTa peakiuuu.

- Boluncnenue 3Heprun akTUBALMK PEAKIIUH.

- BolunciieHne KOHCTaHThbl paBHOBECHSI PEAKLIUU II0 PABHOBECHBIM KOHIIEHTPALUAM
pearupyroyx BEIIeCTB U ONpeAeeHNE UX UCXO01-HbIX KOHIIEHTpaIUH.

- BoIunciienne KOHCTaHThl PpaBHOBECHSI PEAKLIUU 110 MAapLHUAIbHBIM JaBICHUAM PEarupyomumx
BEIIECTB.

- Bolunciienne paBHOBECHBIX KOHIIEHTPALMI pearupyroIInuX BEIIECTB.

- Onpenenenue u3MeHeHust sHepruu [’ néoca peakuy no BeIMUYNHE KOHCTAHTHI PAaBHOBECHS.
- BiinsiHnEe n3MeHeHus1 KOHIIEHTPali pearupyroInX BEIIECTB HAa CMEILIEHUE PABHOBECHS.

- BiiusiHne n3MeHeHus TemnepaTypsl Ha CMEIIEeHHE XUMUYECKOTO paBHOBECHSI.

- Boruniciienne paBHOBECHBIX KOHIIEHTPALMM pearnpyromnxX BEIECTB I0CIE CMELEHUS
paBHOBECHS.

- Boluniciienue MOHHOM CHJIBI PACTBOPA CUIIBHOTO AIEKTPOJINTA, AKTUBHOM KOHLIEHTPALUU
pacTBOpa CHJIbHOTO 3JIEKTPOJIUTA, CPeHEro Ko uimeHTa aKTUBHOCTH CHIIBHOTO 3JIEKTPOIUTA
110 NIOHHOM CHJIE PacTBOPA.

- Borunicnienue KOHIIEHTpai HOHOB MaJIOPACTBOPUMOTO 3JIEKTPOJIUTA B €0 HACBHIIICHHOM
pacTBope.

- Bolunicnienue KOHIIEHTpaIi HOHOB MaJIOPACTBOPUMOTO 3JIEKTPOJIUTA B €0 HACBHIIIICHHOM
pacTBOpE B IPUCYTCTBUU OJTHOMMEHHBIX HOHOB.

- Borunicnenue npon3BeieHNs] paCTBOPUMOCTH MajIOPaCTBOPUMOTO 3JIEKTPOIIHTA.

- OnpenieneHye yclIoBUi BbINAIEHUS OCAIKA.

- Borunicnienue BoJIOpOAHOTO IOKAa3aTelNs pacTBOpa CUIILHOTO U ¢1a00ro 3JIEKTPOJIUTA.

- Boruncnenue konuenTpanuu noHos OH- o BennunHe BOAOPOJHOTO MTOKA3aTeNs pacTBOpa.
- Boruncnenue pH cunbHOro 35eKTposuTa ¢ yuerom ero koddduimenta akTHBHOCTH.

- Bolunciienne KOHCTaHThI THAPOJIN3A COJIN; CTENEHHU TUAPOJIN3A COJIH.

- Beruncnenue pH 6ydepnoro pactopa.

— C Y4ETOM BIIMSIHUSI CPEIbl HA OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HCXOIHBIX
BELICCTB;

— C Y4ETOM BJIMSIHMSI KOHLIEHTPALMK PacTBOpa U TEMIEPATyphbl HA OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIEC CBOMCTBA BELICCTB;



— KOT'/Ia BOCCTAHOBHTEb (MJIM OKHCIIMTEIb) OJTHOBPEMEHHO BBITIONHSET (DYHKITHIO
coJieoOpa3oBaHus;

— C YYETOM BJIMSHUS KOHIICHTPAIIUHA OKUCIUTENS M aKTUBHOCTH METaJlIa-BOCCTAHOBHTEIIA.

- CocTaBiieHHE YPaBHEHUM pEaKINil: MEKMOJIEKYJISIPHOTO OKUCICHUS-BOCCTAHOBIICHUS;
JUCIIPOTIOPITMOHUPOBAHMS; BHYTPHUMOJICKYJIIPHOTO OKHCIICHHUS-BOCCTAHOBJICHHSI;

- OnpeneneHue HaIPaBJICHUS] OKUCIUTEIbHO-BOCCTAHOBUTEILHOM pPEaKIIUU MO BEIMUYNHE
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX IIOTEHIINATIOB PEaruPyOIINX BEIIECTB.

- OnpeneneHue BO3MOKHOCTH MPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOM PEAKIIMH 110
BEJIMYMHE N3MEHEHHS dHepruu [ mb0ca peakiuu.

- BrIUnCIeHHE OKHCIUTEIBHO-BOCCTAHOBUTCIBHOTO MOTCHIINAIA CHCTEMBL.

- Beiuncnenre KOHCTaHTBI PABHOBECHS OKUCITUTEIPHO-BOCCTAHOBUTEIILHON PEAKITUU.

- OnpeneneHue BO3MOKHOCTH MPOTEKAHUS PEAKIIMH B TAIbBAHUYECKOM JIEMEHTE.

- Onpenenenue I/IC raarpBaHUYECKOrO JIEMEHTA C YYETOM KOHIIEHTPAIlMid HOHOB.

- CocTaBiieHHE CXEMbI TAIbBAHUYECKOTO AJIEMEHTA, pad0TAaIOIIEro MpHU KOPPO3UU METaslia, U
BBIYKCIICHHE MAaCChl METaJlIa, OKUCIISIOIIETOCS TIPH KOPPO3HUH.

- [Ipumenenne 3akoHOB Dapaies Py PacCCMOTPEHUH JIEKTPOJIN3A PACIIABOB AJIEKTPOJIUTOB U
BOJIHBIX PACTBOPOB AJICKTPOJIUTOB.

Kpurepun onieHk# peliTHHIOBBIX KOHTPOJIBHBIX padoT:

Kpurepun Ouenka YpoBenb
OTBeT NoIHbIN, NPAaBUIbHBIN, CAMOCTOATEIbHBIN, «OTJINYHO» [ToBpIIEHHBIN
Marepuai U3J10KEH B OIIPEIEICHHOM JIOTHYECKOM (TIPOABMHYTHI)
IIOCJIEZI0BATEIbHOCTH, IEMOHCTPUPYETCS YPOBEHb

MHOT'OCTOPOHHOCTD MTOAXO00B, MHOTOACTIEKTHOCTh
o0CyXJIeHHS MPOOIEMBbl, yMEHNUE HAXOAHUTh
palnMoHaIbHBIC ITyTH PEIICHUS 3a/a4, yCTaHABINBATh
MIPUYMHHO- CJIEJCTBEHHBIE CBSI3H MEK]Ly CTPOECHUEM,
CBOMCTBaMHM U MPUMEHEHHUEM BEIIECTB, B JIOTHYECKOM
paccyXJIeHUU MPH PEIICHUH 33a]]a4i, TpadhuIecKux
MOCTPOCHUSIX HET OMHUOOK, 33a/1aya peleHa
paIoHaIbHBIM CIIOCOOOM C KOPPEKTHBIM
HCIIOJIb30BAaHUEM HEOOXOIUMBIX (PU3UKO-XUMUUYECKHUX
BEJIMYMH, TIOJTy4eH BepHBIil oTBeT. PaboTa BhIONHEHA HA

76-100 %
JlaH TOJIHBIN, IPABWIBHBIN OTBET HA OCHOBE U3Y4YEHHBIX «XOpOLIO» 6a30BbIi
MOHATUHN, KOHLEMINN, 3aKOHOMEPHOCTEN, TEOPUI, HO YPOBEHb

JIOMYCKAIOTCSl HECYIIECTBEHHbIE OIIMOKH B pacyeTax Mpu
peuienuu 3aaa4. Pabora BeinonHeHa Ha 66-75 %

JlaH MOJTHBINA OTBET, HO MIPU ATOM €CTh CYIIECTBEHHbIE «yHOBJIETBO- MOPOTOBBIM
OIMOKY yKa3bIBAIOIINE HA HEYMEHUE HCIIOIh30BATh PUTEIBHOY YPOBEHB
TEOPETHUYECKUE 3HAHUS ¥ YMEHUSI IPU PEIICHUHN
MOCTaBIIEHHBIX 3a7a4. J[aHHbIe MPOOeNTbl B 3HAHUSX HE
MPEMSTCTBYIOT JalibHeleMy o0yuenuto. Pabora
BhIoHeHa Ha 50-65 %

OTtBeT 00HapyXKMBaeT HE3HAHNE OCHOBHOTO (IIOPOTOBOT0) | «HEYJIOBJIETBO- | YPOBEHb HE
cojiepkaHusl yueOHoro maTepuana Pabora BeimonHeHa PHUTETHHOY chopMHpOBaH
MmeHee 50 %

4.2 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUA MPOMEKYTOUYHOM aTTeCTAllUM.



J1J1st OTICHKY 3HAHU, YMEHUI, HABBIKOB U (WJIHM) OTIBITA JESITEIbHOCTH, XapaKTEPH3YIOITIX
sTambl (OPMUPOBAHHS KOMIIETEHIIMH B TIPOIECCE OCBOCHHS IUCHUIUIMHBI «OO0mas u
HEOpraHWYecKasi XHUMHs», TPOBOIUTCS NPOMEKYTOUHAs aTTecTalus B BUae dk3ameHa (1, 2, 3
ceMecTp).

4.2.1 OueHoYHbIE CPeACTBA ISl MPOBEAEHHS IK3aMeHa

Bonpocsl k 3x3ameny (1 cemectp)
1. AtromHO-MoueKyIIsipHas Teopust. OCHOBHBIE CTEXMOMETPUYECKNE 3aKOHBI.
2. Pa3zButHe mpenctaBieHHi o crpoeHun atoma. Monenu Tomcona, Pesepdopaa, moctynars
bopa. KBaHTOBO-KOPITyCKYJIApHBIN Tyalln3M, BOJIHOBAs IPUPOJA DJIEKTPOHA, rUIoTe3a 1e bpoiiis,
NPUHIMI HeompeeneHHocTH [ eizenbepra.
3. BomHoBas ¢ysHkuus snekrpoHa. YpapHenue lllpemunrepa. PamuanbHas u opOuTanbpHas
COCTaBIISIONIME BOTHOBOH (hyHKIMH. [ToHsTHE O TIIaBHOM, OpOUTATLHOM, MATHUTHOM, CTHHOBOM,
KBAaHTOBBIX YHCJIAX.
4. TlopsaooK 3amOJHEHUS AJIEKTPOHHBIX 000JO0YEK MHOTOXJIEKTPOHHBIX aTOMOB, OOBSICHEHHE
3aBUCUMOCTH SHEpruM opoOutaneid oT OpOUTAJILHOrO KBAHTOBOrO uucia, npuHuun Ilaymw,
npaswiio XyHza, npasuia KiedkoBckoro.
5. CsoilicTBa aTOMOB: paAuyC, DJHEPrUs HMOHU3ALMHU, CPOACTBO K  DIEKTPOHY,
anekTpoorpunarenbHocts (1o Ilomunry, Mamnukeny, Oupeny-Poxoy). Ilepuoguunocts B
W3MEHEHUU 3TUX CBOMCTB aTOMOB XMMHYECKHX 3JIEMEHTOB.
6. Ilepuonnueckuii 3akoH W nepuomudeckas cucrema JI. . MenneneeBa. OOme cBoMCTBa
KJIACCOB XMMHYECKUX 3JE€MEHTOB: MHEPTHBIE I'a3bl, THIIMYECKUE HJIEMEHTHI, nepexoaubie (d-) u
BHYTPUPSAHbIE IepexoaHbIe (f-) 371€MEHTHI.
7. CoctaB atoMHoro siapa. Jleekr maccel, HEprusi CBA3M HYKJIOHOB B S/Ipe, 3aBUCHUMOCTb
YCTOWYMBOCTH SIZIEp OT YKCJIa HyKJIOHOB. BUbl pail0aKTUBHOCTH, PaJIMOAaKTUBHBIE PSABL.
8. 3aBHCHMOCTb CKOPOCTM PpaJUOAaKTHMBHOIO paclaja OT KOJUYECTBA YACTHL], MEPHOL
NoJTypacnaja U KOHCTaHTa CKOPOCTHU pacmaja. fepHble peakliuy, peakluy JAeJeHUs U CUHTE3a
a1ep.
9. Ilpupoga XMMHUYECKOM CBSI3U. 3aBUCUMOCTb MOTEHIHAIBHON SHEPrHUH OT MEXbSAECPHOTO
paccTosiHUA. DHEPrus U JIMHA XUMUYECKON CBA3H.
10. MonHas cBs3b. Pacuer sHepruu cBs3u MeX1y HOHaMU U SHEPTUU KPUCTAJUIMUECKOM pereTKu
MOHHOTO coenuHeHus. [lonsgpuszyeMocTs M NOJISpU3YIOIIEe JIEHCTBUE MOHOB, MX BIUSHUE Ha
CTENIeHb HOHHOCTH CBSI3H.
11. OcHoBHBIE MOJOXKEHHUsSI MeTosa BajeHTHBIX cBsizell (BC): crmoco® mocTpoeHus BOJHOBOM
(GYHKIIUN MOJIEKYJIbl, 00BSCHEHUE MPUYMHBI YCTOMUMBOCTH MOJIeKyJ B metoze BC.
12. OOwsicHeHHe reoMeTpuueckoil ¢Gopmbl Monekyn ¢ mno3uuuii Metoga BC  (teopus
ruOpuan3aM aTOMHBIX oOpOuTaneil) W C MO3UMIUN TEOpUU OTTAJIKUBAHUS BAJIEHTHBIX
ANIEKTPOHHBIX Nap (Meron I'minecnn).
13. Teopus pe3onanca B BC, mpuHuumnb! BbIOOpa rpaHUYHbIX (KaHOHMYECKHX) (popM. CBoiicTBa
JIOHOPHO-aKLENTOPHOU CBA3H.
14. OcHOBHBIE TIOJIOKEHHUSI METOJa MOJEKYISpHBIX opburtaneir (meroq MO JIKAO): cniocob
MOCTPOCHMS BOJIHOBOM (DYHKIIMU MOJIEKYJIbI, 00BSICHEHUE IPUUNHBI YCTOWYMBOCTH MOJIEKYJT B
meroae MO.
15. Buas! aByneHTpoBbIXx MO: CBS3BIBAIOIINE U PA3PBIXISAIONINE Gss, Gpp, Osp, Gdd, Tpp, Tdp, Odd —
opOuTaIH, MPUMEPHI HECBA3BIBAIOIINX OpOUTAIICH.
16. DHeprernueckue nuarpaMMbl MO 1ByXaTOMHBIX FOMOSIAEPHBIX MOJIEKYH 3yieMeHTOB | n 11
nepuona. llopsigok cBsi3u B MoJieKysie. MarHUTHBIE CBOMCTBA BEIIECTB. JHEPreTHYECKUE
nuarpammbl MO 1ByXaTOMHBIX T€TE€POSEPHBIX MOJIEKYJ U HOHOB.
17. TloHsiTHE O MHOTOLIEHTPOBBIX MOJIEKYJISIPHBIX OPOUTAIISAX, IPUMEPBI 3TEKTPOHOAES(HUIIUTHBIX
U JICKTPOHOM30BITOYHBIX COEAMHEHHH, 00BsICHEHUE UX ycToiunBOCcTH MeTotoM MO.



18. Buasl MEXMOJEKYJISIPHOTO  B3aUMOACHCTBUS  (OPUEHTAIMOHHOE, WHIYKIIMOHHOE,
JIUCTIEPCUOHHOE).

19. IIpuumHbl 00pa3oBaHUs BOJOPOTHON CBS3H, BIMSHUE BOJOPOJHOW CBSI3M Ha (U3MUECKHE
cBoiicTBa BeniecTB. OOBsICHEHHE YCTOWYMBOCTH BOJOPOAHOM cBsi3u B Metoaax BC u MO.

20. Merannuueckast cBs3b. OCHOBHbBIE IMOJIOXKEHHS 30HHOM TEOpUH, OOBSCHEHUE CBOICTB
JUAJIEKTPUKOB, METAJLIOB, IIOJIYIIPOBOIHUKOB C IO3ULUH 3TON TEOPUH.

21. Tunbl KPUCTAJUIMYECKUX PEIIECTOK: aTOMHAsA, MOJIEKYJIApHAsi, HOHHAs!, METaJUINYECKasl.

22. JlebeKThl KPHCTAIMYECKOW pEeHIeTKH, Kilaccu(UKalus, BIMSHHE HA 3JIEKTPUYECKUE
cBoiicTBa. OTKIOHEHHA OT CTEXHOMETPUU B COCTaBE TBEPABIX BeEIIECTB. JlaabTOHHUIBI U
OepTOIIHUIBI.

23. TepmoauHaMu4ecKasl CUCTEMa, TUIIBI CUCTEM U ITpouieccoB. [lapameTpsl, QyHKIIMHM COCTOSTHUSL.
BuyTtpennsist sneprus, Temnora, padora. [lepBbiii 3aK0H TEpMOANHAMHKH.

24. IlpuMeHeHHe NEepBOr0 3aKOHA TEPMOAMHAMHUKU K M30XOPHBIM M HM300apHBIM IPOLECCaM.
3axoH ['ecca, cnenctBue u3 3akoHa 'ecca. Tepmoxumuueckue ypaBHeHus. OnpezesneHue SHepruu
KPHUCTAJNINYECKOM pereTky cosn u3 nukia bopua-I'abepa.

25. TemnoeMmkocThb (yAenbHas, MOJSIpHasl, CpEeAHssl, WCTUHHAsA, W300apHasi, HW30XOpHas).
3aBUCUMOCTh M3MEHEHHUS SHTAJIbIUM XUMHMYECKOW peakUud OT TeMmiepaTrypbl (3aKoH
Kupxrogda).

26. Pabota paciumpeHus UA€alIbHOr0 ra3a B U300apHbIX U U30TEPMUYECKUX yciaoBusX. [lonstue
0 PaBHOBECHBIX IIPOLIECCAX B TEPMOINHAMHUKE.

27. CaMOIpou3BOJbHOE M HECAMOIPOU3BOJIBHOE IPOTEKAaHUE IIPOLECCOB. BTopol 3akoH
TEPMOJUHAMUKHU. DHTPOMHUS, TEPMOIUHAMUYECKOE U BEPOSITHOCTHOE OIPEICIICHHUE.

28. VI3MeHeHne SHTPOIIUY B Pa3JIMYHbIX IPOLIECCAaX: XMMUYECKasl peaKlits, HarpeBaHNE BEILIECTBA,
(da3zoBble NEpexo/ibl, pacuMpeHue raza. TpeTuil 3akoH TepMoauHaMuku (moctynar Ilnanka).
PacueT aGCONMIOTHBIX 3HAYEHUI SHTPONHH.

29. Kputepuu caMoIrponu3BOJIbHOTO MPOTEKaHUSI XUMUYECKUX MTPOLIECCOB B 3aKPBITHIX CUCTEMAX:
sHeprus  ['mb6ca, oHeprus  l'enpmronbua.  XUMHYECKMH — MOTEHIMAN,  KpUTEpUi
CaMOIIPOU3BOJIBHOTO IPOTEKAHHUS IPOLIECCA B OTKPBITON CUCTEME.

30. Xumuueckoe paBHOBecHe. TepMOAMHAMHUYECKHN BBIBOJ 3aKOHA JEHCTBYIOIIMX Macc.
YpaBHEHHE H30TEPMBI XUMUYECKOM peakiuu. KoHcTaHTa XNMHYECKOTO paBHOBECHS.

31. KoHCTaHTBI XMMHYECKOTO PpAaBHOBECHUS, BBIPAKCHHBIE 4YEpe3 MaplUaJIbHBIE JaBICHUS,
KOHIEHTpPAllUM, AaKTUBHOCTU KOMIIOHEHTOB pPABHOBECHOM CHUCTEMBI, CBSA3b MEXIy HHUMHU.
3aBUCUMOCTh KOHCTAHThI XUMHUECKOTO PaBHOBECHs OT TeMnepaTypsl (ypaBHeHue Baut 'odda),
npuHuun Jle [latense.

32. OCHOBHBIE NIOHATHS XUMUYECKON KHHETUKH: CKOPOCTh, MEXaHU3M, ITOPSI0K, MOJIEKYJISIPHOCTb
peakunu. dakTopsl, BIMAIOIMIKE Ha CKOPOCTh peakuuu. CKOpPOCTh peaklMd B T€TepOreHHOU
CUCTEME.

33. IlocTpoeHNE KHHETHYECKUX KPUBBIX JIJISl pEaKUi IEpPBOro U BTOPOTO nopsiaka. OnpeneneHue
KOHCTAaHTBI CKOPOCTH I10 dKCIIEPUMEHTAIIBHBIM JaHHBIM. [locnenoBaTenbHble peakinu.

34. 3aBucUMOCTh cKOpocTu OT Temnepatypsl. [lpaBuno Baut-I'odda. Ypasuenue Appenuyca,
HKCIIEPUMEHTAIBHOE ONPEACIEHUE SJHEPTUN AKTUBALINH.

35. IIpencraBiieHre O TEOPUM AKTUBHBIX CTOJKHOBEHHMM M TEOPUU AaKTHBUPOBAHHOIO KOMILJIEKCA.
Karanus, kaTains3aTtopsl.

36. I'ereporennsie paBHOBecus. [lonsTHe 0 (ase, HE3aBUCUMOM KOMITOHEHTE, YUCJIE CTENeHEH
cB00O/1b1. BEIBOJT OCHOBHOI'O 3aKOHA FeT€pOreHHOro paBHOBecus (paBuiio a3 ['nd6ca). dazoas
Jyarpamma BOJIbl: pacueT 4yKciia cTerneHel cBo00Ibl B OJJHOKOMIIOHEHTHOM CHCTEME.

37. XKunkue pactBopbl. CriocoObl BbIpaXKEHUSI COCTaBa pacTBOpa (MaccoBas M MOJIbHas JOJH,
MOJISIpHAsT W MOJIsUIbHas KOHLEHTpaluu). PacTBOpUMOCTh BEIIECTB, HACHILEHHbIE U
NEPECHIIICHHBIE  PACTBOPBI, BIMAHUE SHTAIBIMUHHOIO H SHTpONMHHOro (akropa Ha
pPAcTBOPUMOCTh BEILECTB, OOBSICHEHHWE BIMAHUS TEMIEpaTypbl Ha PAacTBOPUMOCTb Ta30B U
TBEPABIX BEILLECTB.



38. Uneanbubie pacTBopbl. KosmuratuBHbIe CBOKMCTBA pAaCTBOPOB: YMEHBIIIEHUE JABJICHUS Tapa
HaJ pacTBOPOM (3akoH Payiisi), KuneHue u 3aMep3aHue pacTBOPOB, ONPEEIIEHUE MOJIEKYIISIPHON
Macchl B 30YJIMOCKOIMUYECKOM M KPHOCKOIMYECKOM MeTofe, ocMoc, 3akoH Baurt-T'odda ans
OCMOTHYECKOTO JIaBJICHUS.

39. OTKJIOHEHHUS paCTBOPOB OT U1€aIbHOCTH, IpUUKHBL. [loHsATHE 00 aKTUBHOCTH, KOAh dULIIeHTEe
AKTUBHOCTH, CITIOCO0aX BbIOOpA CTAaHIAPTHOTO COCTOSTHUSI.

40. Dnexrponutuyeckas aucconuanus. CBs3b M30TOHUYECKOTO KO3(PduIMeHTa ¢ Kaxyuiencs
creneHbo auccormanuu. Teopust [edas-Xrokkens.

41. Huccommanus cnabbIX 3IeKTponuToB. KoHcTaHTa aMCCOLMALMM, CBSI3b CO CTEIMEHBIO
JUcconuaniu (3aKoH paszdasnenus OctBanbaa). Jucconuanus Boasl. BomopoaHblii moka3aTes.

42. Pacuer pH pacTBOpOB CHIIBHBIX U CIA0BIX KUCIOT U OCHOBaHUH.

43. IN'maponu3 coJied: KOHCTAHTa THAPOJIM3A U €€ CBA3b C KOHCTAHTOM JUCCOIMAIMU Ci1aboro
3JEKTpoNnTa, pacdeT pH pacTBOPOB TUIPOIU3YIOIIUXCS CONCH.

44. BnusiHue TeMIeparyphbl, pa30aBieHus U 100aBICHUS KUCJIOT M IIEJIOYEH HAa pPaBHOBECHE B
peaKuu TUAPOIIN3a COJH, YCIOBUS MPOTEKAHUS «HEOOPAaTUMOro» TUAPOIIN3a.

45. bydepnsie pacTBOpHI, IpuMepkl, pacyer pH, oObsicHerne OydepHoro neictsus, OydepHas
€MKOCTb.

46. PaBHOBECHE MEXAY PacTBOPOM MaJlOpPaCTBOPUMOIO CHIIBHOTO 3JIEKTPOJIUTA U €r0 OCAJIKOM,
MIPOU3BEICHNE PACTBOPUMOCTH, YCIIOBUE BBIMA/IEHUSI OCa/IKa, pacyeT pacTBOPUMOCTH, COJEBOM
a¢dekT, ero oObsICHCHHE.

47. OcHOBHBIE TOJIOKEHHUS MPOTOIUTHUECKON Teopun bpencrema-Jloypu, compsikeHHbIE Mapbl
KHCJIIOT M OCHOBaHWW, NPUMEHEHHE K PEAKIUsSIM B BOJHOM pacTBOpe (IUCCOIMAINS,
HeUTpaIu3anus, TuAPOIIn3).

48. [Ipumenenue teopun bpencrena-Jloypu Kk HEBOIHBIM pacTBOpaMm. Y4acTue pacTBOPUTENS B
KHCIIOTHO-OCHOBHOM PaBHOBECHH, CPOJCTBO K MPOTOHY, AU PepeHInPYIOLINE U HUBEIUPYIOIINE
PacTBOPUTEIIH.

49. Omnpenenennie kucinotr U ocHoBanuil no JIstoucy. Teopus Ilupcona, moHsiTHE O MATKUX U
YKECTKHX KHCIIOTAaX U OCHOBAHUSIX, IPUMEPHI, IPUMEHEHHUE TEOPUH K OOBSICHEHUIO YCTOMYMBOCTH
KOMILJIEKCOB.

50.  OKHUCIUTENHHO-BOCCTAHOBUTEIbHBIE  peaknuu. KOJIMYeCTBEHHBIE  XapaKTEPUCTHKHU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIECCOB: KOHCTAHTAa PaBHOBECHUS, U3MEHEHUE SHEPTUu
['u66ca u DJ1C, cBsI3b MEXTy HUMHU.

51. DnexkTpoaHble MOTEHIMANIbBl METAJJIOB. ['arlbBaHUYECKU 3JIEMEHT. BOIOPOIHBIN 31€KTPOI.
CranmapTHbIe yCIIOBUS U CTaHJIAPTHBIM MOTEHIMAN Mojdypeakiuu. OnpeseieHre HanpaBiIeHUs
OKHCIIUTEIbHO-BOCCTAHOBUTENILHOIO MpoOIlecca B CTAHJAPTHBIX YCIOBUSIX. 3aBUCHUMOCTH
HanpasneHust OBP ot ycnosui, ypaBnenue Hepuera mist anexktpogHoro norennuana u DJC.

52. Bnusaue pH Ha BeNMYMHY BOCCTAaHOBUTEIBHOTO TMOTEHIMANA. YYacTU€ BOJBl B
OKHCITUTEIIFHO-BOCCTAHOBUTEIILHBIX ~ PEAKITUSAX B POJU OKUCIUTENSS H BOCCTAHOBUTEIS,
3aBUCHUMOCTD MTOTEHIMAIA BOJOPOJHOTO M KUCIOPOAHOTO 3IEKTPoaA0B OT pH.

53. DneKTpoau3: Mpouecchl, MPOUCXOAIINE B PACIUIABAX U PACTBOPAX AJIEKTPOIUTOB, 3aKOHBI
®dapanes.

54. Kopposusi MmeTasiioB. Bujsl koppo3uu. MexaHu3m 3JIEKTPOXUMUYECKON KOPPO3UH,CTIOCOOBI
3allIUThl METAJUIOB OT HEE.

Bonpocsl k 3x3ameny (2 cemectp)
1. Bomopon: mosioxeHue B TEPUOJAMYECKOM CHUCTeME, OCOOCHHOCTH, H30TOmbl. CBOWMCTBa
BOJIOpOJIa - MpOCTOro BemiecTBa. MoH Bojgopona W ruapuia-uoH. OOIme cBOMCTBa MOHHBIX U
KOBaJICHTHBIX T'MIPUIOB.
2. l'anorensl: o011ast XapaKTepUCTUKA, 0COOEHHOCTH (PTOPA, YCTOMUMBOCTH MOJIEKYJI TAJIOTEHOB,
CBOICTBa MPOCTHIX BEIIECTB (peakUHUU C BOJOM, MeTallllaMH, HEMETaJlIaMH, PacCTBOPUMOCTH B
BOJIE U HEMOJISIPHBIX PACTBOPUTEIIAX ).



3. TamoreHOBOAOpOABI: CTpOEHHWE MOJEKYJ, (HU3UYECKHEe ¢ XUMHUYECKHE CBOWCTBA,
CpaBHMUTEIbHAS XapaKTepUCTHKA TEPMHUYECKOMN YCTOWYMBOCTH, KHUCIIOTHBIX "
BOCCTAHOBUTEJIbHBIX CBOMCTB. CIIOCOOBI OMyUEHUS TajJOreHOBOJOPOIOB.

4. Kucnopoaconepxaliue COECIMHEHUS TallON€HOB, IMPOSIBICHWE BTOPUYHOW IMEPUOAUYHOCTH,
M3MEHEHHE CTPOEHUS, YCTOMUMBOCTH, KUCIOTHBIX U OKHCIHUTEIbHBIX CBOMCTB C M3MEHEHUEM
CTENIEHU OKUCJIEHUSI TaJIOreHa.

5. MexranoreHHble COEIMHEHMS: CTPOEHUE MOJIEKYJ B pamkax merogoB BC u I'mmnecnw,
3aBHCUMOCTB COCTaBa OT COOTHOILIEHUS pa3MEpOB aTOMOB, (PU3HUECKUE U XUMUYECKUE CBOUCTBA.
6. XanpKoreHbl: 00Ilas XapakTepUCTHUKA, O0COOEHHOCTH Kuciaopoja. CKIOHHOCTh aTOMOB K
00pa3oBaHMIO 1eTel, KPAaTHBIX CBSI3EH.

7. Kucnopoa: crpoeHrne MoJieKyJa kuciopona u o3oHa (mMetonbsl BC u MO), ux dusudeckue u
XUMHUYecKre cBoWcTBa. Kiaccupukanuss okcumoB, oOme cBoiicTBa. Ilepokcunbl  u
HAATEPOKCUIBI.

8. Momudukanuu cepsl, pa3oBas quarpaMma cepbl. XUMHUYECKHE CBOWCTBA MPOCTHIX BEUIECTB
3JIEMEHTOB TOJTPYIIBI CEPHI.

9. T'uapuasl cepsl, celeHa, TeJULypa: CPaBHEHHE YCTOMUYMBOCTH, BOCCTAHOBUTEJIbHBIX CBOMCTB,
KHUCJIOTHBIX CBOMCTB BOJHBIX pacTBOPOB. Cynb(huIpl METAIIOB, Cylb(aHbl U MOTUCYIb(PHUIBL.

10. KucnopoaHsle COeAMHEHUSI CEPBI, CEJIEHA, TEJLTypa: U3MEHEHUE KUCIOTHBIX U OKUCIUTEIbHO-
BOCCTaHOBHUTENBHBIX CBOMCTB B psigax SO2- Se02 - TeOz2; SO3- SeO3 - TeO3 u cOOTBETCTBYIOMIMX
kucnot. CtpoeHue cyiabpuT-, OUCyIbGuUT- U CyIb(haT-uoHOB.

11. Cepnas kucnora u ee conu. TuocepHas kuciota u ee conu (Tuocynbdartsl). [IpoaykThl
3aMEIICHUs] B CEPHOM KHCJIOTE: TOIHCYNIb(aThl, TaJIOT€HAHTUAPUABI, TEPOKCOKUCIIOTHI.
[TonmuTHOHOBBIE KUCIIOTHI, CTPOCHHE MOJIUTHOHAT-UOHOB.

12. p-aeMeHThI V TpyIIIbL: 00IIas XapaKTepUCTHKa, 0COOCHHOCTH a30Ta. CKIIOHHOCTh aTOMOB K
00pa30BaHUIO IIeTei, KPaTHBIX CBSI3EH.

13. Ctpoenue wmonekynsl azora (BC, MO), ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA,
MouduKkauu ¢pocdopa, MbIIbIKA, CypbMbI, BUCMYTA.

14. O61mas xapakTepuCTUKA THAPUIOB P-3JIEMEHTOB V TPYIIIBI: CTPOEHUE MOJIEKYII, TEpMUYECKast
YCTOWYMBOCTh, BOCCTAHOBUTENIbHBIE CBOWCTBA, KHUCIOTHO-OCHOBHBIE CBOMCTBA.

15. AMMuak: pusznyeckue 1 XMMUYECKHE CBOMCTBA, CBOMCTBA XKUAKOT0 aMMHUaKa, CBOICTBa coieit
amMMoHus. ['Wapa3uH, THIPOKCHIAMUH, a30THCTOBOJOPOAHAS KUCIOTA, a3uI-HOH: CTPOCHUE U
CBOMCTBA.

16. Oxcun a3ota(l) 1 a30THOBATHCTAsI KUCIIOTA: CTPOSHUE MOJICKYJT U cBoiicTBa. Okcun azota (I1)
- cTpoeHue MoJjekynbl B pamkax merogoB MO u BC, non nHutpozonus. Oxcun azota (III) u
A30THCTAast KUCIIOTA, HUTPUTHI.

17. Ctpoenne okcuna azora (IV) m ero mumepa, paBHoBecue B cucteme NO2 — N204. Okcun
azota(V), a30THas KHUCIOTa: CTPOCHUE MOJIEKYJ, OKHUCIUTEIbHBIE CBOMCTBA; CTPOCHUE HUTPAT-
HOHA.

18. Oxcuapl u TuapoKkcuasl hochopa, MBIIIbSIKA, CYPEMBI, BUCMYTa: YCTOMUYHUBOCTH, KHCIOTHO-
OCHOBHBIE M OKHCIMTEIHLHO-BOCCTAHOBHUTENIbHBIE CBOWCcTBa. CTpoeHue OokcuaoB docdopa,
CTPOCHUE  KHUCIOPOJCOJEpX,AaUX KHCIOT  ¢docdopa, KUCIOTHbBIE U  OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA.

19. p-anementsl IV rpynmel: oOmias XxapakTepucTuka, 0cOOeHHOCTH yriepona. CKIOHHOCTh
aTOMOB K 00pa30BaHUIO IIeTel, KpaTHBIX CBS3EH.

20. p-aneMenTsl [V Tpymnmbl - MPOCThIE BENIECTBA: THIBI KPUCTAIUTMUECKUX CTPYKTYpP YyIiiepoja
(amma3s, rpadur, kapOouH), KpeMHUs, ojioBa (0, B, Y - GOpPMBI), CBUHIIA; XUMHYECKHE CBOHCTBA.
Bogoponneie coenvHeHus yriaepoAa M KPEMHHS: CTPOCHHE, pa3IMyusi B PEaKIMOHHON
CHOCOOHOCTH.

21. Oxkcunppl yraepopa: crtpoenne (BC m MO), dusmveckue M XHMHYECKHE CBOWMCTBA
(B3auMOJICHCTBHUE C BOJIOM, OKHCIUTEIILHO-BOCCTAHOBUTEILHBIE CBOKWCTBA), KAPOOHUIIBI METAIIIIOB
(ctpoeHue, O0BACHEHHE YCTOMYUBOCTH). YTOJIbHAS KUCIIOTA U €€ COJIH.



22. CoeguHeHHs yriepoaa ¢ a30TOM U CEpOoMl: 1MaH, [IMaHUCTOBOJIOPOIHAS KUCIIOTA, IMAHUIBI,
[UAHUJIHbIE KOMIUIEKCHI. [[nanaT- u ThonmaHaT-woHbL. OOmIas XapaKTepUCTHKA TaJlOTEHUIOB
aneMeHTOB [VA rpynmsl.

23. Okcut KpeMHUS, KPEMHUEBBIE KUCIOThI, CUJIMKAThl. 3aKOHOMEPHOCTH B U3MEHEHUU CTPOCHUS
U XMMHUYECKHUX CBOMCTB OKCHUJIOB U TUIpoKcu10B Ge, Sn, Pb B pa3nuuHbIX CTENEHSIX OKUCICHUS:
KHCJIOTHO-OCHOBHBIE M OKMCJIMTEIIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA.

24. Kpucrammmueckas CTpyKTypa, (pusmdeckne w XMMHYECKHe cBoiicTBa Oopa. [lomyuenue,
ctpoeane (MO) u cBoiicTBa nuOOpaHa, BOCCTAHOBUTEIHHBIC CBOWMCTBA, PEAKIHs C BOJIOH,
o0Opa3oBaHue OOPrUIPHAHBIX KOMIUIEKCOB, X CTpoeHHe. Briciine 60paHbl: cTpoeHue (31eMeHThI
CTPYKTYpHbI), 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB.

25. Oxcupn 6opa, 60pHBIE KUCIOTHI, 00paThl. CTpOeHU coeMHEHU 60pa ¢ a30TOM, aHAJIOTHS C
YTIEBOIOPOAAMH, AIIMAa30M U TPA(UTOM.

26. ®usndeckue U xumudeckue croiictBa Al, Ga, In, Tl. 3aKkOHOMEpHOCTH B U3MEHEHUHU CBONCTB
COCIMHEHUHN (OKCHBI, THAPOKCUIbI, TaJOTEHUIBI) SJEMEHTOB B CTENEHM OKHCICHHUS +3.
Kommekcusie coequnenus. CoeJUHEHHs B HU3IINUX CTEIIEHSAX OKUCICHHUS.

Bomnpocsl k 3xk3ameny (3 cemectp)
1. s-smementsr Il Tpymmel: oOmas xapakTepucThUKa, OCOOCHHOCTH OepHiuIvs, TpPOSBICHUE
JUaroHaJIbHOrO cxojcTBa. CBOMCTBA MPOCTBHIX BELIECTB, T'MIPHUIOB, raJoreHnnoB. OKcuabl u
TUAPOKCHUIbI: 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB. KOMIIEKCHBIE COETMHEHUS.
2. S-aneMeHThl | rpynmel: o0mias xapakTepucTuka, ocoOeHHocTH juTus. CBOMCTBa MPOCTBIX
BELIECTB: B3aUMOJICHCTBUE C KUCIOPOJOM, BOJOH. 3aKOHOMEPHOCTH B CTPOEHUHU U CBOMCTBax
COEMHEHUH ¢ KUCIOPOI0M, THIPOKCUI0B, KApOOHATOB, raJIOTEHHUIOB.
3. MHepTHBIE Ta3bl: 00IIast XapaKTePUCTHKA, HAXOXKACHUE B TIPUPOJIC, MTOTyYeHHE. XUMUIECKUE
CBOICTBa MHEPTHBIX Ta30B (B3amMojeiicTBue ¢ Boaoii, cuHTe3 bapmnerra). Ctpoenue (MO) u
cBoiicTBa PpTopua0B KceHOoHa. KuciopoaHbie coeIMHEHHST KCEHOHA.
4. CtpoeHue KOMIUIEKCHBIX coequHeHni ¢ no3unuit meroaa BC. I'mbpunnzanus opoburaneit npu
00pa30BaHUM OKTa’APUYECKHUX, TETPAdIPUUECKUX M KBaJApPaTHBIX KoMIuiekcoB. [Ipumepsl cnius-
CBSI3aHHBIX, CIMH-CBOOOJIHBIX, BHYTPH- U BHEITHEOPOUTAILHBIX KOMILIEKCOB.
5. Teopus xpuctramnnueckoro noist (TKII), ocHoBHbIE ON0KEHNUs, SHEPreTHUecKasi 1uarpamma
oOpa3zoBaHus KomIuiekca. Paciienienne d-opouranei EeHTPaIbHOTO aToMa B KPUCTAIIIMUECKOM
1oJie JUIsl OKTa3ApU4eCcKoro, KBaJpaTHO-OUMpaMu1aibHOr0, KBaJJPaTHOTO U TETPadIpUIECKOr0
KOMIUIEKCOB. HU3K0- M BBICOKOCTIMHOBBIE KOMILIEKCHI.
6. CBs3b BENWYHMH PACHICIUICHUS KPUCTAJUIMUYECKAM TIOJIEM C OKpPacKOH KOMIIIEKCa,
CHEKTPOXUMHUECKUH psJl. DHEprus cTaOUIN3alMK KPUCTAIUIMYECKUM T10JIEM OKTa3pU4ecKoil 1
TeTpadgpuueckoit cummerpui. [lonstue 06 s dexre Ana-Tennepa.
7. CTpoeHne KOMIUIEKCHBIX COeIMHEHMH C mo3umuid merona MO (Teopus MOJis JIMTAHIOB).
ITocTpoeHne sHEpPreTHYECKNX AuarpaMM OKTa’ApUYECKUX KOMILIEKCOB. BenmnunHa paciernienns
B TEOPUHU TI0JIs JIMTaHIOB. T-B3anmozelictBue d-opOuTaneil IEeHTPaIbHOTO aTOMa C OpPOUTAIISIMU
JIUTaH/I0B.
8. dakTopbl, BIUAIOIMIME HA TEPMOJMHAMUYECKYIO YCTOMUMBOCTH KOMIUIEKCHBIX COEJUHEHUH.
OHTAIBNUMHBIA BKJIAJA: BIMSHUE 3apsAfla W pa3Mepa HMOHA MeETala, ydeT pacuIeIUICHHs B
KPUCTAJIJIMYECKOM I10JI€, OCHOBHOCTH JIMT'AHJ1a; SHTPONUIHBINA BKJIAJ: CPABHEHHE CTYIIEHYATBIX
KOHCTaHT YCTOMYMBOCTH, OOBICHEHHE XeIaTHOro 3 dekTa, mpaBuiio nukioB Uyraesa.
9. d-amementsl IV rpynmel: oOmiasi xapakTepuCTHKa, CBOMCTBAa MPOCTHIX BellecTB. Bricuiee
COCTOSTHUE OKHCJIEHMS: OKCHIbI, THUAPOKCUIOB, CTPYKTypa CMEIIAHHBIX OKCHJOB THTaHa
(pemeTKy TUIa IIMUHETN, WIbMEHUTA, IEPOBCKUTA), XUMHSI BOJAHBIX PACTBOPOB, KOMILICKCHBIE
coenuHenus. CoeMHEHNs TUTaHA B CTEIIEHU OKUCIICHUS 13.
10. d-s;memeHTHl V rpymmbl: 00masi XapakTepUCTUKa, CBOMCTBA MPOCTHIX BemiecTB. CoeTMHEHUs
JJIEMEHTOB CO CTENEHBIO OKUCIIECHHS +5: CpaBHUTEIbHAS YCTOMYNBOCTh, PABHOBECHS B BOIHBIX
pactBopax. CoeMHEHUs BaHAAMsl B HU3IIUX CTETIEHAX OKHCICHUS.



11. d-snemenTtsr VI rpymmsl: o0Ias XapakTepUCTHKA, CBOMCTBA MPOCTHIX BemiecTB. CoeMHEHUS
AJIEMEHTOB CO CTENEHBIO OKHCIECHUS +6: CpaBHUTEIbHAS YCTOMYMBOCTH OKCHIOB, KHUCIOT,
AQHUOHOB, OKHUCJIMTEIbHAs CHOCOOHOCTh, paBHOBECHS B BOJHBIX pPAacTBOpax, H30- U
rereponoircoequHeHus. CoelMHEHUs XpoMa B HU3IINX CTEIIEHAX OKUCIIEHUs, CBOMCTBA OKCUIIOB
u ruapokcu1oB. CoequHenuss Mo 1 W B HU3KUX CTETICHSX OKHCJICHHS: “CHHU U “OpOH3BI”.

12. d-anementsl VII rpymisl: o0masi XapakTepuCTHKa, CBOMCTBA MPOCTHIX BellecTB. CoeTMHEHHS
MapraHia B CTENEeHSAX OKuciaeHus +2, +3, +4, +6, +7:. cBoicTBa (KHUCIOTHO- OCHOBHBIE H
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE) OKCUAOB M T'MAPOKCUAOB. COEIUMHEHUS 3JIEMEHTOB CO
CTENEHbI0 OKUCJICHHS +7: CpaBHUTENIbHAsg YCTOMYMBOCTh OKCHUJOB, KHCJIOT, AQHHOHOB,
OKHCIUTEIbHAs CIOCOOHOCTb.

13. Dnementsr moarpynmsl xkene3a (Fe, Co, Ni): cBOHCTBa MPOCTHIX BEIIECTB, MPOMBIIIICHHBII
CIoco0 IMOJIy4eHHs XKelle3a, KOppo3usl JKeje3a, YCTOMYMBOCTb COEAMHEHHUH CO CTEIEHBIO
OKuCJeHus +2 U +3, KHUCIOTHO-OCHOBHBIE U OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE CBONCTBA
OKCUIOB u ruapokcuoB. KomiiekcHbie coequnenus. Coequnenus xenesa (VI)._

14. d-snementst VIII rpymnmer: o01ast XapakTepucTUKa. DIeMeHTbI moArpymsl miatuisl (Ru, OS,
Rh, Ir, Pd, Pt): cBOlicTBa MPOCTHIX BEMIECTB (PEAKIIMH C KHCIOTAMHU, HEMETALIIAMH ), COSTMHCHHUS
B CTEIICHSIX OKHCIeHud +2, +3, +4, +6, +8.

15. d-anementsl | rpymmbl: 001mas xapakTepuCcTHKa, CBOWCTBA MPOCTHIX BemiecTB. CoeaMHEHUS
3JIEMEHTOB B CTENEHAX okucieHus +1, +2, +3. CocTaB u cTpoeHUE KOMIUIEKCHBIX COeIMHEHUH.
16. Dnementsl mo6oyHO# moarpymmsl II rpynmer: o0mias XapakTepuCTHKA, CBOMCTBA MPOCTHIX
BelIeCTB (MECTO B PsIly HAIPSKEHU, TPUYMHA UHEPTHOCTH PTYTH). COeANMHEHUS JIIEMEHTOB B
CTENEHH OKUCIEHMSI +2: OKCUABI, TUAPOKCUAbL, ratoreHuabl. Coequnenus prytu (1).

17. DnemenTsl moboyHou nmoarpymmsl Il rpymnmerl: o0mias xapakTepucTUKa, CBOMCTBA MPOCTHIX
BELIECTB, OKCU/IOB M T'MJIPOKCHIOB 3JIEMEHTOB B COCTOSIHUM OKHCIIEHUS +3, BIMSHUE pa3Mepa
MOHA Ha XUMHUYECKHUe cBOICTBA. COeqMHEHUs AJIEMEHTOB CO CTEMEHbIO OKUCIEHUS +2 U +4.

18. AKTHHWI W aKTUHOWABL: cpaBHeHHe SHepruil S5f-, 6d- u 7s-opOurtaneid, HaXOXKICHUE B
MpUpOJie, CHOCOOBI MONyYEHHUs, CPABHHUTEIbHAS YCTOMYMBOCTH COEIWHEHUH CO CTENEHSIMU
okucienus +3, +4, +5 u +6 A1 37€MEHTOB NEPBOM MOJIOBUHBI PSAA, COETUHEHUS CO CTEIEHBIO
OKHcIeHus +3 Uil 3IEMEHTOB BTOPOU MOJIOBUHBI psija.

KoHTponb oCBOEHMS IUCHMIUIMHBI M OIIEHKAa 3HAaHMM oOydyaromuxcs Ha HK3aMeHe
IIPOU3BOJUTCS B COOTBETCTBUH € [10105%KeHEM 0 TPOBECHUH TEKYILIEr0 KOHTPOJIS yCIIEBAEMOCTH
U IPOMEXYTOUYHOH arrectanuu obyqaroumxcsi KyoI'Y u ero ¢puimanos.

Kpurepuu Onenka YpoBeHb
OTBeT NOJIHBIN, TPaBUIIbHBIN, CAMOCTOSITENBHBIN, MaTepHall «OTIIUYHO» [ToBpIIEHHBIN
H3JI0KEH B OMpEICIICHHOMN JIOTUYECKOMN (TpOIBUHYTHIN)
OCIeA0BATECIbHOCTH JEMOHCTPUPYETCS YPOBCHbB
MHOTI'OCTOPOHHOCTH IIOIXOJIOB, MHOT'0ACIIEKTHOCTD

oOCyx/eHus: npoOJeMbl, YMEHHE apryMEHTUPOBATh
COOCTBEHHYIO TOYKY 3pEHMs, HAaXOIUThb IYTHU pEelIeHUs
MIO3HABATENbHBIX  3a7ady, YyCTAHABIWBaThb IPUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXJy CTPOCHHEM, CBOWCTBaMHU U
IIPUMEHEHUEM BELIECTB, B JIOTMUECKOM pacCCyKICHHH,
pelIeHny 3aauu, rpaduIecKuX MOCTPOCHUSIX HET OMHOOK,
3ajJjaua pelieHa paroHaIbHBIM CIOCO00M

JlaH TONHBIA, NOpPaBUILHBINA, CAMOCTOSITENBHBI OTBET Ha «XOpOoLIO» 0a30BbIi
OCHOBE M3YUYEHHBIX MOHATHH, KOHIIETIUHA, 3aKOHOMEPHOCTEM, YPOBEHD
HO JIOMTYCKAIOTCS HECYIICCTBEHHBIC OITMOKH B PEIICHNH 3a1a4.

JlaH MONHBIN OTBET, HO MTPH ATOM €CTh CYIIIECTBEHHBIC OITUOKN | «yJAOBIETBOPH- IMOPOTOBBIN
YKa3bIBAIOIIME HA HEYMEHHE HCIIOJIb30BATh TEOPETUYECKUE TEIIbHO» YpOBEHB

SHAHUA W YMCHHA IIpU PCIICHUH TIIOCTABJICHHBIX 3ajady.




I[aHHI:Ie HpO6CHBI B BHAHUAX HC IIPECIIATCTBYIOT ﬂaﬂbHeﬁHleMy

00yYCHHIO.
OtBer 0OHapy>XKMBaeT HE3HAHHWE OCHOBHOI'O (ITOPOrOBOIr0) | «HEYAOBIIET- menee 50%,
coJiep>kaHusl yueOHOro MaTepuania BOPUTEIILHO» YpOBEHb HE

copmMHupoBaH

OneHouHbIC CpEACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM MX UHAWBUAYAIBHBIX IICUXO(QU3NIECKUX OCOOCHHOCTEH.

— TpH HEOOXOJMMOCTH WHBAUAAM W JHUIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbS
NPEOCTABIISETCS JOTIOJHUTEILHOE BPEMS JIJIs IOJATOTOBKU OTBETA HA SK3aMEHE;

— TpU TPOBEIACHUM TMPOLETYPHl OICHUBAHHS PE3yJHTATOB OOYUYEHUS HWHBAIWMIOB W JIHI[ C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TPEIyCMATPUBACTCSI UCIIOIB30BAHUE TEXHHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX HHIUBUIYATbHBIMA OCOOCHHOCTSIMU;

— NpU HEOOXOAMMOCTH ISl OOYYAIOUIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3]I0POBbSI U
MHBAJIUOB MPOLIEAYPA OLECHUBAHUS PE3YIBTATOB 00YUEHUS MO AUCITUTIINHE MOXKET IPOBOAUTHCS
B HECKOJIBKO ATAIloB.

[Iponienypa oneHMBaHUsI PE3yJbTaTOB OOYUYEHHMS WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B Ie4aTHOH (hopMe YBEITHMUYCHHBIM MIPU(TOM,
— B (popMe AIIEKTPOHHOTO TOKYMEHTA.
J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:
— B IIe4aTHOU (opme,
— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amiapara;__

— B 1e4atHo opme,
— B popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHMHIE€HTA

oOyyJarouuxcs.

5. Ilepedyennb y4eOHOI JuTEpaTypbl, HHPOPMALMOHHBIX PeCypPcOB H T€XHOJIOTHil

5.1. OcHoBHasi IMTEpaTypa
1. Axmeros, H.C. O61mas 1 Heoprannueckas XuMus [ DIeKTpOHHBIHN pecypc] : yued. — DIeKTpoH.
nan. —  Caskr-IlerepOypr : Jlawp, 2014, — 752 c¢. — Pexum poctyma:
https://e.lanbook.com/book/50684
2. I'punBya, H. Xumust snemeHToB: B 2 T. (KOMIUIEKT) [DIEeKTpOHHBIN pecypc] : cmpas. / H.
['punByn, OpHio A.. — DaexkTpoH. AaH. — Mocksa : UznatenscrBo "JlabopaTopus 3HaHuit",
2017. — 1348 ¢. — Pexum goctyma: https://e.lanbook.com/book/94157
3. Heopranuueckas xumusi: B 3-x Tomax/ [Tox pen. FO.Jl. TpetbsikoBa: T1: ®uzuxo-xumMuueckue
OCHOBBI HEOPTraHMYECKON XUMUU: YUeOHUK [T cTy . Beicul.y4eO. 3aBeaenuit / M.E. Tamm, 10 /1.
Tpetbsaxos; - M: U3narensckuii neHTp «Axagemus», 2004. — 240c.
4. Heopranuueckas xumus: B 3-x Tomax/ [log pea. FO.J1. TpetbsikoBa: T2: Xumus HerepexoaHbIX
DIIEMEHTOB: YUeOHMK IS CTyA. Bbicul.yueb. 3aBenenuit/ A.A. Jlpo3nos,B.I1. 3nomanos, I'.H.
Ma3zo, ®.M. CnupunoHos; - M: U3narensckuil neHTp «Akagemus», 2004. —368c.
5. Heopranuueckas xumust: B 3-x Tomax/ [lox pex. F0./1. TperbsixoBa: T2: Xumusi nepexoaHbIx
anemeHToB KH.1: YueOHuk mist crya. Beicil.yueO. 3aBeaeHuit/ A.A. [posznos,B.I1. 3nomanoB,
I'.H. Mazo, ®.M. CnupunoHnos; - M: U3natenbckuil neHTp «Axagemus», 2007. —352c.



6. Heoprannyeckas xumusi: B 3-x tomax/ [Tox pen. FO.Jl. Tperesaxosa: T2: Xumus nepexoaHbIx
anemeHToB KH.2: YueOHHK [utst cTyn. BhIcHLy4eO. 3aBeaenuii/ A.A. Jlpo3nos,B.I1. 3nomaHoB,
I'.H. Ma3zo, ®.M. Cniupunonos; - M: M3narenbckuii neHTp «Axagemus», 2007. — 400 c.

7. ApnamnukoBa, E.M. COopHHK 3a1a4 1o Heopranuueckoid xumun [Tekct] : yuebHoe mocobue
s cryaertoB / E. Y. Apnamaukosa, I'. H. Maszo, M. E. Tamwm ; ox pen. 0. [I. Tperbsikosa. -
M. : Axanemus, 2008. - 208 c. - (Beicumiee mpodeccuonansHoe oOpazoBaHue. EcTecTBEeHHBIC
Hayku). - bubmmorp.: ¢. 206. - ISBN 9785769538797.

8. 3aiinieB O. C. 3amaun, ynpaXHEHUS ¥ BOMPOCHI M0 XUMHUU: Yuebd. mocodue it By30B. — M.,
Xumus, 1996. —432 c. - ISBN 5 — 7245 - 1008 -1

9. Ceupunos B.B., [TorikoBuu I'.A., Bacunbesa I'.W. 3agaun, Bonpockl U yIpakHEHUS 10 001Iei
1 HeOpraHu4yeckol Xumuu. /MuHCK «YHUBepcuTeTckoe», 1991. — 350 c.

10. OOmas wu Heopranwdeckas xumus [Tekcr] : y4eOHUK [UIsI CTYJIEHTOB XWUMHKO-
TexHoJiorudeckux By30B : [B 2 T.] . T. 1 : Teopernueckue ocHOBBI XxumuH / moja pen. A. .
Bopoo6seBa. - M. : Akagemkaura, 2004. - 371 c. - (Yuebnuk 1 By30B). - ISBN 5946281291.

11. O6mas u Heopranuueckas xumus [Tekcr] : yueOHHK Uit CTYJeHTOB By30B : [B2 1.] . T. 2 :
XUMHYECKUE CBOWCTBA HeOpraHudeckux BemecTs / [A. @. BopoObeB u ap.] ; mox pen. A.

®. Bopobbesa. - M. : Akagemknura, 2007. - 544 c. - ABTOpHI yKa3aHbl Ha 000pOTE THUT. JTUCTA. -
bubmuorp. : c. 543. - ISBN 5946282565.

12. baraeBa, E.B. 3agauu u ynpaxnenus no o6mieii xumuu [Tekcr] : yueOHOE mocoOue s
CTYJICHTOB KJIACCHYECKUX YHUBEPCUTETOB, OOYUAIOIIUXCS IO HEXUMUIECKUM CIEITUATBHOCTSIM /
E. B. bataeBa, A. A. bynanosa ; noa pen. C. ®@. Jlynaesa ; Mock. roc. yH-T uM. M. B. JIoMmoHoOCOBa,
XuMm. dak. - M. : Axkanmemus, 2010. - 156 c. - (Beicmiee npodeccuonanbHoe o0Opa3oBaHHE.
EctectBennblie Hayku). - bubnumorp.: c. 154. — ISBN 9785769568978.

5.2 lonotHuTEIBHAS JIUTEPATYpA:
1. CyBopos, A.B. Obmas xumus [Tekct] : yaueOHuUK u1st cTyieHToB By30B / A. B. CyBopos, A. b.
Hukonbckuit. — CII6. : Xumuznar, 2000. - 623 c. : un. - (YueOHUK A7 By30B). - bubnuorp.: c.
593. - ISBN 5938080045
2. CyBopos, A.B. Bonpocs! u 3agauu 1o o0rieit xumuu [ TekcT] : yueOHoe mocoOue /it CTYJCHTOB
By30B / A. B. CyBopos. - CII6. : Xumuznar, 2002. - 304 c. - (Yuebnuk mis By3oB). - ISBN
5938080258
3. Kocteipuna, T.B. (Ky6I'Y). Obmas xumus [Tekct] : maboparopusiii npaktukym. [U. 1]/ T. B.
Kocteipuna, T. I1. Cropoxxenko, B. A. Bonbiakus ; M-Bo o0pa3zoBanus u Hayku Poc. denepanuu,
Ky®6anckuii roc. yH-T. - KpacHonap : [Kybanckuii rocyaapcTBenHslii yHuBepeuret], 2015. — 113 c.
4. Kocteipuna, T.B. (Ky0I'Y). O6mas xumus [Tekct] : maboparopusrit npaktukym. Y. 2 / T. B.
Kocteipuna, T. I1. Ctoposxkenko, B. A. Bonsikus ; M-Bo oOpa3oBanus u Hayku Poc.®enepanuu,
Ky®6anckuii roc. yu-1. - Kpacuogap : [Ky0anckuii rocynapctBenHsiit ynusepeuter], 2016. - 97 c.
5. IlpakTukyMm mno obmieit u HeopraHudecko xumuu [Tekct] : yueGHOe mocoOue JiIsi CTY/IEHTOB
By30B / [B. B. BarpakoB u np.]. - M. : KonocC, 2007. - 464 c. : un. - (Y4ueOHUKU U yueOHbBIE
OCOOMS AJIsl CTY/IEHTOB BBICIINX Y4eOHBIX 3aBeIeHUN). - ABTOPHI yKa3aHbl Ha 000pOTe TUT. 1. -
ISBN 9785953204996.
6. 3aiines, O.C. Xumus [Tekcr] : yueOnuk ms cryaerToB By30B / O. C. 3aiines ; Mock. roc. yH-
T uMm. M. B. JlomoHocoBa. - M. : Akagemus, 2008. - 540 c. - (Bricmiee npocdeccuonanpHoe
oOpa3oBanue. EctecTBeHHbIe HaykH). - bubdmuorp.: ¢. 536. — ISBN 9785769542701.
7. Jlugun, P.A. TecToBble 3a1aHus 1O 0011 1 HEOPTAHUYECKOM XUMHHU C PEILICHUSIMUA U OTBETaMHU
[Texcr] / P. A. Jlunun, E. B. CaBunkuna, H. C. Pyxkk, JI. 0. Anukbepora. - M. : BMHOM.
JlaGopatopus 3Hanmii, 2011. - 230 c. - ISBN 9785947741704.
8. IIpakTukyM mo oOmieit 1 HeopraHudeckoil xumuu [TekcT] : yueOHOe mocoOue isi CTyACHTOB
By30B / Anuk6eposa JI. 1O. u ap. - M. : BIIAJIOC, 2004. - 319 c. : un. - (IIpakTukym ajst By30B).
- bubnmorp.: c. 311. - ISBN 569101143X



9. CepmioBa, H.JI. OO0mass u HeopraHudeckas XWUMHs: SKCICPUMEHTAIbHBIC 3a7aud |
yhnpakHeHus: [DneKTpoHHBIH pecype] : ydeOHoe mocobme / H. 1. CsepmmoBa. — CIIG.:
N3narensctBO «Jlanby, 2013. - 352 c. - (YueOHuku miis By3oB. CrenuanabHas JIUTEpaTypa). -
ISBN 9785811414826. — Pexxum noctyna: https://e.lanbook.com/book/13007#book_name

10. Pamcaoen O.H. Hawana coBpemennoii xumuu. Cnpas. u3a. Ilep. ¢ anrn. / Ilox pen. B.U.
Bapanosckoro, A.A. bemoctuna, A.1. Epumosa, A.A. [lorexuna. — JI.: Xumus. 1989. — 784 c. —
ISBN 5 — 7245 - 0127 - 9.

5.3. llepuoanueckasi JuTepaTypa

1. «KypHas HeOpraHu4eCcKol XUMHUN.
2. «XKypHaiu o0mieit XuMum.

3. «KoopauHanmoHHast XUMUSD».

4. «XuMHUS ¥ KU3HDY.

5.4. Ilepeyenb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHMKALMOHHON  CceTH
«HTepHeT», HEOOXOAMMBIX ISl 0CBOCHHUS JMCUHUIIMHBI (MOLYJI5).

DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

IBC «IOPAWT» https://urait.ru/;

ABC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru:
OBC «BOOK .ru» https://www.book.ru;

OBbC «ZNANIUM.COM» wWww.znanium.com;

9BC «JIAHb» https://e.lanbook.com.

WHuTepHeT cailThl Benyux rocygapctBeHHbIXx BY30B u HayuHbix opranuzauuii PO
. (MI'Y, CIIoI'Y, PXTY, HI'Y, IO®Y u ap.), HanpuMep XUMHUYECKOTO (aKyIbTeTa
MI'Ywww.chem.msu.ru

8. Xummueckwuii mopranm www.chemport.ru.

9. Caiit kadenps! obmeit u Heopraunueckoi xumuu PXTYVY http://onx.distant.ru/

10. www.alhimik.ru

NoookrwnpE

IIpodeccuonanbubie 6a3bl JAHHBIX:
1. Scopus http://www.scopus.com/;
2. ScienceDirect www.sciencedirect.com;
3. XKypuans uzgarensctea Wiley https://onlinelibrary.wiley.com/;
4. Hayunas snekrponHas oubmuoreka (HOB) http://www.elibrary.ru/;
5. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAy4YHBIX KypHaI0B Ha Poccuiickoit
miatdopme HaydHbIX xkypHatoB HOMKOH http://archive.neicon.ru;
6. HanumonanbHas »snekTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEeKe
nuccepranuii Poceuiickoit rocynapcrsennoit 6uonmuorexu (PI'B) https://rusneb.ru/;
7. Tlpesunentckas oubmuorexa um. b.H. Enpuuna https://www.prlib.ru/;
8. Springer Journals https://link.springer.com/;
9. Springer Journals Archive: https://link.springer.com/;
10. Nature Journals https://www.nature.com/siteindex/index.html;
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols;
12. Springer Materials http://materials.springer.com/;
13. Nano Database https://nano.nature.com/;
14. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/;

Pecypchbl ¢cBOGOTHOIO 10CTYNA:
1. AmepuKaHCKas maTeHTHas 6a3a maHHBIX hitp://www.uspto.gov/patft/;
2. KubepJlenunka (http://cyberleninka.ru/);
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3. MuHucTepcTBO Hayku © BbIcmiero oOpa3zoBanusi Poccuiickoit  ®enepamuu
https://www.minobrnauki.gov.ru/;

4. denepanbHbiii mopTan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hudopmammonnas cucrema "EnumHoe oKHO nocTyma K oOpa3oBaTesbHBIM pecypcam”
http://window.edu.ru/;

6. Emumnas komnekums 1udpoBhIX  00pa3oBaTeNbHBIX — pecypcoB  http://school-
collection.edu.ru/;

CoOcTBeHHBbIE JJIEKTPOHHBbIE OOpa3oBaTe/ibHble W HMH(OPMAIMOHHBIE PeCypPChl
KyoI'y:

1. Cpena MoaysibHOTO AMHAMH4Yeckoro ooyuenus http://moodle.kubsu.ru

2. ba3a y4eOHBIX IUIaHOB, Y4YeOHO-METOJMYCCKHX KOMIUICKCOB, ITyOIHMKAIMA U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnmuoreka  WHPOPMAMOHHBIX  pecypcoB  Kadeapsl  HHPOPMAIMOHHBIX
oOpa3oBaTenbHbIX TexHONOrHi http://mschool.kubsu.ru;

4. DnektpoHHsbIii apxuB gokymentoB KyoI'Y http://docspace.kubsu.ru/

6. MeTonnueckne yKa3aHus 1Jisl 00y4aOUIUXCS M0 OCBOEHUIO U CHHUILIMHBI (MOTYJIs1)

B coorBerctBun ¢ tpeboBanmsimu PI'OC BO mpenonaBanue y4eOHON AUCIUTUIMHBI
«OO01mas 1 HeopraHu4eckas XUuMUs» MpeaycMaTpUBaeT KOMIIETEHTHOCTHBIA MOAXO0J B y4eOHOM
IPOLECCE, KOTOpPBIM OCHOBBIBAETCSI HAa HWHHOBALIMOHHBIX  IICHXOJIOTO-TEaroru4eckux
TEXHOJIOTUSIX, HAlpaBJIEHHBIX Ha NOBbIMIEHHE 3((EKTUBHOCTH M KayecTBa (HOPMUPOBAHUS
npodeCCHOHATIBHBIX HAaBBIKOB oOOydaronmxcsi. OCHOBHBIMH (opMaMy OOydYEHHS SBIISIOTCS:
JEKIMU U J1TabOpaTopHbIe pabOTHI.

B pazpaboranHoii mporpaMMe HCIOJB30BaHbl AKTUBHBIE M HWHTEPAKTUBHBIE (DOPMBI
00yueHHsI: TUCKYCCUH, MPOOJIEeMHBbIE JEKIMH, PElIeHUe TPaKTHUECKUX 3ajad U KelcoB, padoTa B
cocTaBe MajblX rpynn. s ycmemHoro ocBoeHust JUCHUILIMHBL «OOmas ¥ HeopraHuyeckas
XUMHS»  KaKABIM  CTyAeHT  oOecneunmBaeTcss  y4eOHO-METOAMUYECKUMH  MaTepHalaMH
(TeMaTM4eCKMMHM  TUIaHAMHU  JIGKIUH, J1abOpaTOpHBIX  3aHATUH, Yy4eOHO-METOAMYECKOMN
JUTEPATypOi, 1a00OPaTOPHBIMU MPAKTUKYMaMH, TUTIOBBIMU 33JJa4aMH).

Paznuunple Buabl ydeOHOM pabOTHI, BKIIOYAsl CaMOCTOATENBbHYIO palOTy CTYIEHTA,
CHOCOOCTBYIOT OBJIAJICHUIO KYJIbTYpOH MBIIIJIEHUS, CIOCOOHOCTBIO B MUCHbMEHHOM M YCTHON pedn
JIOTUYECKH MPABUIIBHO OPOPMHUTH OCHOBHBIE TOJIOKEHUS TUAAKTUUYECKUX €TUHUL] JUCIMILTUHBL,
T.e. (opMupyeTCcsl CUCTEMHBIH MOJXOA K aHaIu3y XUMHUYECKOW HH(pOpMAalMU, BOCIPHUITHIO
MHHOBAIIMM, 4TO CIOCOOCTBYET TOTOBHOCTH K CaMOCOBEPILIEHCTBOBAHHIO, CaMOpeaIn3alluy,
JUYHOCTHOM W TmpenMeTHoil pedraexcun. TemaTtuka JeKIUi UM J1a0OpaTOpHBIX PaboOT
COOTBETCTBYET COJIEPKaHUIO TPOTPAMMBI TUCHUTUIMHBIL.

JlekuMu YuTaroT 1o Haubojee BaKHBIM pazjesiaM nporpamMmbl. OHU HOCAT MPOOIEMHBIN
xapakrep U (OPMHUPYIOT Yy CTYJIEHTOB CHCTEMHOE MpeJCTaBlieHHe 00 H3y4yaeMbIX pasjernax
npeaMera, 00ecreynBa0T YCBOGHHE MMU OCHOBHBIX NPHUHIMIIOB M TOJIOKEHUH JUCIUIUTMHBI
«OO0u1as ¥ HeopraHUyeckas XUMHUs», a TAKK€ TOTOBHOCTh K BOCHPHUITUIO HayYHO-TEXHUYECKUX
WHHOBALIUY U TEXHOJIOTUH.

JlaGopaTopHBIi PaKTUKYM oOecrieunBaeT MpUOOpETEHNE U 3aKpeIJIeHuE HEOOXO0IUMBIX
HaBBIKOB M yMEHHMH, QopMupyeT MNpo(ecCHOHANbHbIE KOMIETEHIIMH, TOTOBHOCTh K
CaMOCTOSITENIbHOM M MHIUBUYaJbHOW paboTe, MPUHITHIO OTBETCTBEHHBIX PEIICHHM B pamMKax
npodeccuoHaIbHON JesTenbHoCcTH. Ha maGopaTopHbIX 3aHATHAX MpernojaBaresb oOpaiiaer
BHUMaHHME Ha CIIOCOOHOCTh CTyJEHTa K JIOTMYECKOMY MBIIUICHUI0 M CaMOCTOSITEIbHOCTH,
IOPUMEHSISI B CBOEH IEJAaroruuyeckodl JesATEIbHOCTM WHHOBALIMOHHBIM  JIMYHOCTHO —
OpPUEHTUPOBAaHHBIN MOAX0] 00ydeHus. JlabopaTopHble 3aHATHSA IPOBOJATCS C LIEIbI0 YCBOCHUS
CTYJE€HTaMH OCHOBHBIX TEOPETUYECKUX, METOAMYECKMX W OpPraHHU3allMOHHBIX pa3ZeiioB
IIPOTpaMMBl, a TAK)KE€ BBIPAOOTKH U 3aKPEIJICHUIO HaBBIKOB IPAKTUYECKUX YMEHHH.
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OtnenbHbIE TEMbI Pa3/ieNoB JUCLUIUIMHBI CTYACHTHI MPOpadaThIBAlOT CaMOCTOSITENBHO.
CopnepxaHue caMOCTOATEIbHON padOThl: YTEHUE OCHOBHOM M PEKOMEHyEMO JOIOJIHUTEIBHON
JUTEPATyphl, pElIEHUE CUTYallMOHHBIX 3a/ad, 4YTO CHOCOOCTBYET Pa3BUTHUIO IO3HABATEJIbHOW
AKTUBHOCTH, TBOPYECKOI'0 MBILIUICHUS CTYACHTOB, IIPUBUBAET HABBIKM CAMOCTOSTEIIBHOIO ITIOMCKA
uHpopMaLuy, a Takke (GOpMHUPYET CHOCOOHOCTh U T'OTOBHOCTh K CaMOCOBEPLICHCTBOBAHMUIO,
caMOpeaJIn3alui U TBOPYECKOW aJalTalluH.

B ocBoeHnMM IMCUHUIUIMHBI MHBAIUAAMM U JIMUAMH C OFPAaHUYCHHBIMU BO3MOXXHOCTSMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JIONIOJIHUTENIbHOE DPa3bACHEHHE ydeOHOro Marepuana. MHIuMBuAyaibHble KOHCYJIbTALUU IO
NpeIMETy SBISIOTCS BaXKHBIM (DaKTOPOM, CHOCOOCTBYIOLIMM WHIMBHIyaIH3allMd OOyUYCHHS U
YCTQHOBJICHUIO BOCIIMTATEIBLHOIO KOHTaKTa MEXIy IpenojaBaTeieM U oOydaroumcs
WHBAJIAJIOM WIH JIMLOM C OIPAHUYEHHBIMU BO3MOYKHOCTSIMU 310POBBSI.

7. llepevyeHb HHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3YeMBbIX NPHU OCYIIeCTBIEHHH
00pa30BaTeILHOIO MPoOLEcca MO0 AUCHUHUILIHHE (MOLYJIIO).

7.1 Ilepeuenb MHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA.

- Ucnonp3oBanue SJICKTPOHHBIX HpGSGHTaHHﬁ IIpU MPOBCACHNHU JICKIITMOHHBIX 3aHATHIA.

- Hcnonns3oBanne
AKCIIEPUMEHTAIBHBIX 3a7a4.

QJICKTPOHHBIX HPGSCHTaHI/Iﬁ npu 3aluTe WHAWBUAYAJIBHBIX

7.2 IlepeyeHb JIULIEH3MOHHOTO U CBOOOIHO PACTIPOCTPAHAEMOT0 MPOTPAMMHOI0
of0ecreyeHu .

- Microsoft Windows

- Microsoft Office

7.3 IlepevyeHb cOBpeMeHHBbIX NPO(ecCHOHAIBHBIX 023 JaHHBIX M HH(POPMALHOHHBIX
CIPABOYHBIX CHCTEM:
1. Dnekrponnas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

2. DnekTpoHHas oubnmoreuHas cucrema M3natenscta «Jlaub» http://e.lanbook.com/.
3. DnekTpoHHasi OMOIMOTEYHAs CHCTEMA « Y HUBEPCUTETCKAsi OMOIMOTEKa OHJIAHHY
www.biblioclub.ru.
4. DnekTpoHHas oubsmorevHas cucrema «kOpaiit» http://www.biblio-online.ru.

5. Cpena MoaysibHOTO qUHAMU4eckoro ooyuenus http://moodle.kubsu.ru/.

6. baza yueOHbBIX TUIaHOB, pabOYKX MPOrPaMM JUCIUILINH, MYOIUKAINH U KOH(EpeHIHi
http://infoneeds.kubsu.ru.

8. MaTepuanbHO-TeXHUYECKOE oDecTiedyeHne Mo JUCIUIIuHE (MOTYTI0)

Bun pabot

MarepuanbHO-TeXHHYECKOE 00eCIIeUeHNE TUCIUTITHHBI
(MoLyJIst) ¥ OCHAIIIEHHOCTh

.HCKIII/IOHHLIC 3aHATHUA

VYdeOHass aymuTOpus JUIA TMPOBEACHUS 3aHATHHA JICKIMOHHOTO THIIA:
KOMIUICKT y4eOHOW MeOenn, KOpPOTKO(OKYCHBIH WHTEPAKTHBHBIN
MPOCKTOP, MYJIbTUMEIUiHAs Kadenpa, JOCKa-d>KpaH YHHUBEpCallbHAs,
MesoBas Jocka (ayauropus 322¢).

JlaGoparopHble 3aHATHS

YueOHast aymuTOpHs A TPOBEICHHS 3aHATHH JIaOOPAaTOPHOTO THIIA,
YKOMITJICKTOBAaHHAs  CICHUAIN3UPOBAHHON  MeOenpro,  BBITSHKHOMN
CUCTEMOW BEHTWISALUU, MEJIOBOM [OCKOM, CpEICTBaAaMHU I0>KapHOU
0€30MacHOCTH W OKa3aHWsg TIePBOH  MEIUIIMHCKOH  TTOMOIIIH,
1a00pPaTOPHBIM 000pyI0BaHHEM: BECHI TEXHOXUMHUYECKHE,
JNIEKTPUUECKHE IUTUTKH, HAOOPbl XHMHUYECKONW IOCYAbl M PEaKTHBOB,
BOJISIHbIE OaHU, BaKyyMHBIE HACOCHI, TEPMOMETPBI, MArHUTHBIE MEIIaJIKH
c nojorpeBoM MM-135H «Tarnepy», pH- metp «3kcnepr-001-3.04»,
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cnekrpodoromerp B-1100 3KOBbBIO, nabopaTopHbIii HCTOYHHK
nutanus [TIPODKUIT B5-71/1M, Becsl anamutuueckue Adventurer Pro
AV114C (aynutopuu 439¢ u 430c).

3 | CamocTrosTenpHas padboTa [Tomerenue 1isi caMOCTOSITENbHOM paboThl, OCHAILIEHHOE KOMILIEKTOM
y4eOHOI MeOenn, KOMITBIOTCPHOW TEXHUKOW C  BO3MOXKHOCTHIO
MOJKJIOUeHUsT K cetd «MHTepHeT» W obecreueHHas JOCTYIOM B
ANIEKTPOHHYIO HH)OPMAIIMOHHO-00pa30BaTEeIbHYIO CPETy YHHBEPCHUTETA,
(aymuTopus 431¢).

I'pynmoBsle (MHAMBHIYyaldbHbIE) KOHCYNbTaluu (aymutopus 435c, 422c), Texkymmi
KOHTpoJIb (aynutopus 439¢, 430C) u mpoMexyTouHasl aTTECTAIUs TPOBOJATCS B ayJUTOPHUSIX B
COOTBETCTBUHU ¢ pacnucanueM (ayautopus 435¢, 422c¢).



