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HEJN U 3AJJAYU OCBOEHUSA JNUCIHUITJINHBI
[Iporpamma mnpenHa3HaueHa ISl CTYJCHTOB HAIpaBICHUS TOJTOTOBKH
«XUMHYECKasi TEXHOJIOTHs» 1O MNpopuiIlo MOATOTOBKU «TexHonmorus u
nepepadoTKa MOJIMMEPOBY.

Copeprkanue ydueOHOM MporpaMMbl IO OOIIEH U HEOPraHUYECKONH XUMHH
SBJISIETCS TIOJCTPYKTYPOM LIETOCTHOU MPOQPECCHOHATIBHON MOJITOTOBKU CTYIEHTOB
WHCTUTYTAa XUMUU U Ouosoruu. LleneBbie ycTaHOBKM MPOrpaMMbl HallpaBiIeHbl Ha
MOATOTOBKY Oymymiero mpodeccroHana, TO ecTh aucnumummaa «Oomas u
HEOPTraHUYECKasi XUMUS» SIBJIIETCS HE KOHEUHOM 1IEJIbI0, @ CPEACTBOM JOCTHXKEHUS
oOIel 11 BCeX AUCITUTUIAH IIEITH.

He.]'ll/l O0CBOCHUA ITUCHMIIJIMHBI:

— H3YYUTb OCHOBHBIC 3dKOHOMCPHOCTHU B3aMMOCBS3HM MCKIAY CTPOCHHCM H
XUMHYECKUMM CBOMCTBAMH BCHICCTBA, IIPOTCKAHHUA XHMHYCCKHX peaKHHﬁ,
CTpYKTypOﬁ XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ 1 X OMOJIOTMYECKON aKTUBHOCTBIO

— HAYUYHUTBCA IIPOTHO3UPOBATH IIPCBPAIICHHA HCOPIraHUYCCKUX COGIII/IHCHI/Iﬁ
Ha OCHOBE 3aKOHOB XMMMHU M TUIIMYHBIX CBOMCTB U peaKuHﬁ OTHUX COGIII/IHCHI/If/’I.

3amauyn M3yvyeHHs NUCHMILUIMHBI 3aKIIOYAIOTCS B PAa3BUTHH CIETYIOLIUX
3HAHWUM, YMEHUN U HABBIKOB JINUHOCTH:

- HAy4YUTh CTYJICHTOB IPUMEHATh TEOPETUYECKUE 3HAHUA K PEIICHUIO
PaCUETHBIX U MPAKTUYECKUX 3314,

- UCHONB30BaTh nepuoanueckyro cucremy J[.M. Menneneea s
XapaKTEPUCTUKHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHHI;

— U3YYUTh CBOMCTBA XMMUYECKUX CUCTEM: PACTBOPOB, AUCIIEPCHBIX CHUCTEM,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX U SJICKTPOXUMHUUYECKUX CUCTEM

- IPOTHO3UPOBATH CBOWCTBA COCIMHEHUIN HA OCHOBE UX CTPOECHUSI;

- MMOJIb30BAThCS YUSOHOM U CITPAaBOYHOM JIUTEPATYPOiA.

- BJIAJIETh COBPEMEHHBIMH 00Pa30BaTEIHHBIMH TEXHOJIOTHSIMU;

- BJIAJIETh MOHATUWNHO-TEPMUHOJIOTMYECKUM aIapaToM XUMUYECKON HAYKH,
MHCTPYMEHTAPUEM XUMUYECKOTO aHAIIN3A;

- opMuUpOBaTH YMEHUS aHATU3UPOBATH MPOOJIEMHBIEC CUTYAITUH, IPUMEHSITh
MOJIYYCHHBIC 3HAHUS Ha MPAKTUKE U B Pa3TUYHBIX cepax KU3HH,

- opMHUpPOBATH TBOPUECKUM MOIX0 K TTpodeccu.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas qucuumimHa «O01as 1 HeOpraHUUecKass XuMUs» B COOTBETCTBUU
c ®enepanbHbiM ['ocynapcTBEHHBIM 00pa30BaTEIbHBIM CTAaHJIAPTOM BBICIIETO
oOpazoBaHus oTHocUTCS K ¢yHAameHTanbHoMy Moayito (b1.6.0.05) u aBnsercs
o0s3aTeNBbHON JUIsl M3y4YeHUsI CTyACHTaMu | Kypca HaIpaBJICHHS TMOJITOTOBKH
«XuMHUYeCcKasi TEXHOJIOTUs» 04HOU (popmbl 00ydeHust B 1 cemectpe. Jucnurminna
OCHOBBIBAETCS Ha 3HAHMSIX, HABBIKAX M YMEHHUAX, MPUOOPETCHHBIX B PE3yibTaTe
OCBOCHHMSI XUMUH, (PU3UKH U MATEMATUKH B CPEIHEH IIKOJIC, OPUEHTHPOBAHA HA
OBJIAJICHHE PA3TMYHBIMU CIIOCO0aMH yueOHO-TIO3HABATEIHHOM S TEHHOCTH, KOTOPBIC



JOJDKHBI JIeYh B OCHOBY TIO3HABATEIBHOW, BOCIUTATEIILHOW, MHPOBO33PEHUYCCKOM
(YHKIM XUMHH.

VYcnenrHoMy 0CBOCHHUIO AUCIUIUIMHBI COMTYTCTBYET MapaijieIbHOE U3yUYEHUE
GU3MKY 1 MaTEMATHKHU Kak 0a30BBIX €CTECTBEHHOHAYYHBIX JTUCITUTUIHH.

N3yuenne nucuumiuubl «OOmas W HEOpraHWYecKas XHUMHsS», Kak
MIPEIIECTBYIONIAs, COCTABIIIET OCHOBY JUIsI JAJIbHEHIIIETO OCBOSHUS CIIETYIOIIIX
JTUCHUIUIMH Kak: «OpraHudeckas xumus», «Pusndeckas xumus», «Komnouanas
XUMUS», K AHATTUTHYICCKAS XUMUS.

3. TPEBOBAHUA K PE3YJBTATAM OCBOEHUS
COIEPXAHUSA JTUCIHHUITINHBI

B pe3ynbTaTe 0CBOSHUS NUCIUIUTMHBI 00YYaIOUTUICS TODKEH:

obadams 0o6wWenpopeccuoHaIbHbiMU KOMNEMeHYUsMU

OIIK-1.1 - 3HaeT MeXaHU3Mbl XUMHUYECKUX PEAKIMUMA, MPOUCXOANINX B
TEXHOJIOTUYECKHX MPOIECcCax U OKPYKAIOIIEM MUPE, CTPOECHUE BEIIECTB, TIPUPOILY
XUMHUYECKUX CBSI3€M M CBOWMCTBA PA3JIMYHBIX KIJIACCOB XUMHUYECKUX DJIEMEHTOB,
COEJIMHEHU, BEIIECTB U MaTEPUATIOB.

B pesynbTaTe ocBOCHUS:

ymems.

- BBITIOJIHATH CTaHJIAPTHBIC JEHCTBUA (KJ1accu(UKaIus BEIIECTB,
CTPOCHHE BEIIECTBA, COCTABJICHHE CXEM IPOIECCOB, CHCTEMATHU3AlNs JAaHHBIX H
T.I.) C YYETOM OCHOBHBIX MOHSATUNA M OOIIKUX 3aKOHOMEPHOCTEN, (OPMYITUPYEMBIX
B paMKax 0a30BbIX XUMUYCCKUX JUCIIUIUIAH

- 3aMKMChIBaTh YPABHCHHUS XUMHUYCCKUX PEAKIHMK, JIGKANUX B OCHOBE
THUITOBBIX XUMHUKO-TEXHOJOTHYECKHUX MTPOIIECCOB

- pa3pabarbIBaTh aATOPUTMBI MOJICIUPOBAHMS, aHAIW3a M JHATHOCTHKU
MOBPEXKICHUN B XUMUYECKUX TIPOU3BOJICTBAX.

gnaodemsn:

- HaBBIKAMU Pa0bOTHI C y4E€OHOUW JTUTEPATYpOil MO OCHOBHBIM XMMHYECKUM
JTUCITUTIINHAM

- HaBBIKOM pabOThl € Yy4eOHOH JHTEpaTypod IO HEOPraHUYECKOM,
OpPraHUYECKOM, aHATUTUIECKOHN, PU3NUECKON XUMUU U XUMUUECKON TEXHOJIOTUU

- 0a30BBIMM HaBBIKAMH TOJYYCHUS W HM3YYCHHUS XUMHUYECKHUX CBOWCTB
COCIMHEHUN pa3IMUYHONM MPUPOABI JJIsl pelieHus 3angad  mpodecCuoHaTbHON
JEATCTLHOCTH

3Hamo:

- OCHOBHBIC 3aKOHOMEPHOCTH TIPOTCKaHUS XUMHUYECKHX TPOIECCOB H
XapaKTEPUCTHKN PABHOBECHOTO COCTOSHUS

- TPUHIMIB MaTEMaTHYECKOTO MOJICIMPOBAHUS W CHUCTEMHOTO aHaln3a
XUMHUKO-TEXHOJIOTUYECKUX MPOIIECCOB: PEKTU(PHUKAIINS, a0OCOPOITUS; TUCTUILISITHS;
OKCTPaKIMS; CYIIKa; (PUIBTPALUS; MPOIECCHl MOTUMEPHU3AINN; KPUCTAILTA3AIIIS
U3 PacTBOPOB U Ta30BBIX (pa3; PEaKTOPHBIE MPOIECCH; KOMOMHMPOBAHHBIC
IIPOLIECCHI.



4. COAEPKAHUE U CTPYKTYPA JIUCHUIIJINHBI
Conep:xanue pa3aeioB IMCHUILIMHBI (MOIYJIs1)
«O0mas 1 HeOpraHu4vecKasi XMMUsD)

Taomuna 1

n/n

HaumMmeHoBa
HHe pa3aesa

Coneprxkanue pasgena

dopma
TeKyuer
0
KOHTPOJI
|

Kon
KOHTPO
JIupy
eMoil
KOMIIET
eHIUN
(nim ee
YacTH)

1. Xumus
KaK Hayka.
Crpoenune
BelllecTBA

OcHoéHble nOHAMUA U 304KOHbI
xumuu. Ilpenver u 3amgaum oOmed u
HEOPraHUYECKOW XUMUU. MeCTO XUMHUH B
CHCTEME €CTECTBCHHBIX HayK. Kparkuii
HUCTOPUYECKUM OYEpK pPa3BUTUS XHMUH.
CoBpeMeHHBIE HaIpaBJICHUSI Pa3BUTHSA
XUMHAYECKOM  Hayku. Marepus u
JBUKCHHUE. Xumuyeckas dbopma
JIBYDKCHUS MaTEPUHU. OcCHOBHBIC
XMMHUYECKUE TIOHSTHUS: aTOM, MOJIEKYJIa,
MPOCTOE BEIIECTBO, XUMHYECKOE
coequHeHne. XUMHYECKHUU  DJIEMEHT.
HN3oTonel. ATOMHas ®W  3JIEMEHTHas
Maccel. MouekynspHass macca. Moub,
MOJIsIpHAs Macca, MOJIIpHAast
KOHIIeHTpanusi  BemniectBa. (OCHOBHBIC
3aKOHBI aTOMHO-MOJICKYJISIPHOTO YYEHHS.
3aKOHBI: COXpaHEHHS, KpaTHBIX
OTHOIIIGHUM,  TMOCTOSHCTBA  COCTaBa,
00BEMHBIX OTHOIIICHUH. 3akoH
Aoraapo. CoequHEeHUsI MOCTOSIHHOTO H
nepeMeHHoro cocrtaBa. llonsitue o
XAMHYECKOM CHCTEME H  CII0co0ax
ONHCAHMA. ®daza, KOMIIOHEHT.
['oMoreHHbIE U TETEPOTCHHBIE CUCTEMBI.
I'a3oBrie cucTembl. ['a30Bble 3aKOHBI.
Uneansaprii ra3. ['a3oBasg IOCTOSIHHAS.
VYpasuenne Menneneea — Knaneiipona.
[TapunansHOE JaBJIEHWE ra3a B CMECH.
OTtHOCHUTENbHAS IJIOTHOCTD ra3osB.
Kunkne CUCTEMBI. PacTtBopBI.
KonrenTpanus pacTBOpoB U CIOcoObI €€
BhIpakeHUsA. (COCTOSIHHE BEIIECTBA B

K, T

OIIK —
1.1




pacTBope. TBepapie CUCTEMBL.
Kpucramisl, aMmopdHbie Tella U CTeKiIa.
[ToHATHE O KPHUCTAJUIMYECKON pPEIIETKE.
TBepabie pacTBOPHI.
Hecrexnomerpruueckue cOeTMHEHHUS.
Cmpoenue amoma. Macca u
DHEPrusi B  MATEPUAIIBHOM  MHpE.
DneMeHTapHbIe YacTUIlbl U mojsi. Macca,
3apsi, CIAH W JIpyTME  CBOMCTBA
AJIEMEHTAPHBIX YaCTHII.
DKCnepruMeHTAIbHbBIE OCHOBBI
COBPEMEHHOW TEOPUU CTPOECHHUSA aTOMA.
SAnpo u  anekTpoHHass — 00o0JIOUKa.
[Inanerapuas MOJEJb atomMma "
noctyJsarsl bopa, nmpotuBopeuuns Moaeu.
JyanusM B IIOBEIEHUM MHUKPOYACTHII.
BosHOBass  mpupoma  3JIEMEHTapHBIX
yacTUll. YpaBHEHHE ¢ bpoins, npuHuuIl
HeonpeneineHHoctu ['eiizenbepra. Atom
BOJOPOJA. KBaHTOBOMEXaHMUECKAA
MoJenb atoMa. OQHOAIEKTPOHHBIN aTOM.
BomnoBoe  ypaBHenme Illpeaunrepa.
Pemienne ypaBuenus Ilpenunrepa mis
BOAOPOI0NI0I00HOrO aroMa. KBaHTOBbIE
4yuclia, Opeaeiabl uX u3MeHeHUur. CMBbICI
KBaHTOBBIX uncelsl. BonHoBas GyHKUIUS U
JJIEKTPOHHAs IIJIOTHOCTH DJIEKTPOHOB B
aroMme. Pacnpenenenue  3JIEKTPOHHOU
IUIOTHOCTH B aTOMe. ATOMHbIE OpOUTAIIH.
OHEpPreTU4ecKue YpPOBHM JJIEKTPOHA B
OJIHODJIEKTPOHHOM aToMme.
MuoroasnekTpoHsbii  arom.  [IpuHnun
[Taymu ¥ €MKOCTb  DJIEKTPOHHBIX
obonouek. IlpaBuno XyHna U mopsaok
3al0JIHEHUS aTOMHBIX opOuTanei.
[Tpunmn HauMEHbIIEH DHEPTUM.
[IpaBuno  KneukoBckoro.  CrpoeHue
ANEKTPOHHBIX  000JOYEK  3JIEMEHTOB.
[Tonsitue »>ddexkTuBHOTO 3apsina sapa
aToMma. DKpaHHpOBaHUE 3apsiia
aNeKTpoHaMHu. [leprnoandHOCTh cTpOoeHus
ANEKTPOHHBIX 000J0uek. OpOuTaibHbIC
JHEpPruM  JJIEKTpOHOB.  [loTeHimansl
MOHM3AlMAd W CPOACTBO K DIIEKTPOHY
aTOMOB, pPaJAMyChl aTOMOB WM HOHOB B




3aBUCHUMOCTH OT IIOJOXKCHHA 3JICMCHTA B

NEPUOINYECKON CUCTEME.

DIIEKTPOOTPULIATENBHOCTD aTOMOB

XUMUYECKUX IJIEMEHTOB.
Ilepuoouueckuii 3AKOH u

nepuoouyecKkas cucmema XumMuiecKux
2J1eMeHM08.

[Toricku OCHOBBI KJIaCCHU(pUKALIUU
XAMHAYECKHX 3JEMEHTOB JIO OTKPBITHS
[lepuonnyeckoro 3akoHa. CyIIHOCTb
[Tepuonnyeckoro 3akoHa. Ilpeackasanue

J1.1. MeHneneeBsIM CBOMCTB
HEU3BECTHBIX 3JIeMEHTOB. CoBpeMeHHas
VHTEPIIPETALNS ITepuoauueckoro
3akoHa. Bapuantel  Ilepuonnueckou
CHCTEMEI. Tununueckue AJICMEHTHI.
[losHbIE W  HENOJIHBIE BJCKTPOHHBIE
AQHAJIOTH. HM3MeHeHue Ba)KHEHMIIINX

CBOWCTB DJJEMEHTOB [0 TpynnaMm u
epuoiaM  MEPUOJIUYECKOM  CUCTEMBI.
BropuuHas  nmepuoAMYHOCT M €€
IPOSIBJIECHUE B CBOMCTBAaxX 3JIEMEHTOB [V
u VI nepuogoB. DPpdeKT nHepTHOU Hapbl
U ero TMposiBIEHWE B  CBOMCTBAx
anementoB VI nepuona. OGuieHayqHoe U
dunocodckoe 3HAYCHUE
[lepuognueckoro  3akona  /JI. .
Menneneesa.

Xumuueckasa c6:a3b6 U cmpoeHue
Mmoaekyn.  BzaumopencTtBue — aTOMOB.
[IpuuynHbl  00pa3oBaHMsT  XUMHUYECKOU
cBs3u. llpupoma XWMHYECKOM CBS3H.
Mornekyna BoAOpoJa M METOABl €€
onucaHusa. MeTon BaJleHTHBIX CBS3eH
(BC) u MeTon mMoeKyasipHbIX opOuTanei
(MO). [Tpubnuxenue JIKAO.
[lepekpbpiBaHME aTOMHBIX OpOUTaNEl, G-
U T-CBSI3U, MOPSAOK (KPAaTHOCTB) CBSI3H.
XapakTepUCTUKA XUMHYECKOU CBA3U —
SHEprus, JUTUHA, MOJISIPHOCT.
XuMmnueckast cBA3b B yactuiax H2, H2+
u H2 c no3umuit meromoB MO u BC.
XUMHUYECKasi CBA3b B T'OMOSJIEPHBIX
JBYXaTOMHBIX MOJEKYJIaX 3JIEMEHTOB
BTOPOr0 IEpHOJA C MO3ULIHMKM METOJOB




MO u BC. Cxempt MO pisi MoJeKyn
Hayaja W KOHUA BTOPOrO MEPHUOJA.
N3MeHeHne mnopsnka CBA3U, DSHEPrUH
CBSI3U, JJIMHBI CBSI3U IIPU MEPEXOAE OT
Li2 k Ne2 . Ocobennoctu moisekyn B2 u
O2. IIpouHocTh cBsizu B Moliekyie N2.
['eTeposinepHble TBYXaTOMHBIE MOJICKYJIbI
3JIEMEHTOB BTOpOro mnepuoaa. Cxemsl
MO naa HF, CO, CN, OF. Merox BC n
ruOpuansanus opoburaneil. BanentHoe
cocrossHMe aroMa. KoBajneHTHas CBS3b B
MHOTOATOMHBIX MoJieKyJax. JloHopHO-
aKIENTOPHOE B3aUMO/ICHCTBHE.
Jlokanu3oBaHHas W JEJIOKaJIU30BaHHAas
CBSI3b. DnexkTpoHOIeOUIIUTHBIE u
AIEKTPOHOU3OBITOUHBIE MOJIEKYJIBL.
TpexueHnTpoBsie cBsi3u. HampaBieHHOCTh
u HAaCBhIIAEMOCTh XUMHYECKOMN
KOBAJICHTHOU CBS3U. Teopus
OTTAJIKUBAHUS AIEKTPOHHBIX nap
BAJICHTHOM 000J104KH 151
MPOCTPAHCTBEHHAS CTPYKTYpa MOJIEKYI.
Mescmonexkynapmoie

e3aumooericmeus. XUMUYECKAsT CBS3b U
TUNBl  KpUCTAJIIOB. (OCHOBBI  30HHOU
TEOPHH. CBs3b B MeTasax,
NOJYNIPOBOAHUKAX W JUDJIEKTPHUKAX.
JledeKkThl KPUCTATUIMYECKOW PEIIETKH.
Teepnbie pactBopel. HoHHass CBs3b.
B3aumonericteue VOHOB B
KPUCTAINIMYECKOW  pelIeTKe. JHeprus
VOHHOW  KPUCTAUIMYECKOW  PEILIETKH,
BIMSHUE pPa3MEPOB U 3apsjOoB HOHOB.
MexMOJIEKYJISIPHBIE  B3aUMOJEHUCTBHUS.

Cuiel Ban-nep-Baanbca.
OpueHTallMOHHOE,  HWHAYKIIMOHHOE |
JTACTIEPCUOHHOE MEXXMOJIEKYJIIPHOE
B3aHMMOJICHCTBUS. Ponb
MEKMOJIEKYIIIPHBIX B3aMOJICCTBUU

Opu  TPOSBICHUU (PUBUKO-XUMUYECKHUX
CBOWCTB BEIECTB, SIBJICHUI CaMOCOOPKHU

OHMOJIOTMYECKHUX MOJIEKYI,

CyHpaMOJICKYJISIPHBIX U HAHOCHUCTEM.
2.0cHOBHbBIE Ocnoeént XUmMuueckou K, T
(usuko- mMepMOOUHAMUKU. DHEPreTUYECKUe




XUMHYECKHE
3aKOHOMEPH
0OCTH
MPOTEeKAHUS
XHUMHYECKHX
MPOIEeCCoB

XapaKTEpUCTUKA XUMHUYECKHX PEAKLINMN.
ITepBoe Hayajo TEPMOANHAMHUKHU.
[IpeBpamienusi sHeprud U paboOTHl B
XUMHYECKUX Mpoueccax. TepMOXuMus.
[lonsitue 00 HSHTAMBIUU. DHIO- U
AK30TEPMUYECKHUE peakIuu. 3akoH ['ecca.
CraHapTHOE COCTOSIHUE W CTAaHJapTHAas
SHTANBIUSA  00pa3oBaHUS  BEIIECTBA.
TepMoxXuMUYECKHUE  LUKIBL.  PacueTsl
TEIJIOBBIX s dexToB peaKLHmii.
OHTanbplg aTOMHM3alUMU  BEIIECTB U
SHEpPrus CBSI3MW B MHOTI'OATOMHBIX
MOJIEKYJIaX. Bropoe HayaJjo
TepMoAMHaMHUKHU. [loHsATHE SHTpONMH.
VYpaBuenue bonpumana.  M3MeHneHue
SHTPONHUM TpHU (HAa30BBIX U XUMHUYECKHX
IPEBPAILLCHHUSIX. Crpemnenue K
MaKCUMYMY 3HTPOIIMHU B M30JIMPOBAHHBIX
cucTeMax KaK XapaKTEPUCTHKA
BO3MOKHOCTH CaMOITPOU3BOJIBHOTO
nporekanuss peakund. OneHka 3HaKa
U3MEHEHHUS] SHTPONUM B XUMHUYECKHX

peaKLmsIX. DOHeprus I'u60ca.
YMmenblienue 3Hepruum  ['mb0ca  kak
TEPMOJNHAMUYECKAN KpUTEpUI
BO3MOXHOCTH CaMONPOU3BOJIBHOIO

OPOTEKaHUsi IMpolecca B  3aKPBITHIX
cuctemax. CraHgapTHOE  W3MEHEHUE
SHEpPruu I'n66ca B peaKINH.
3aBUCUMOCTh ~ HM3MEHEHHMsS]  JHEpruu
['u60ca ot Temmeparypsl, AaBJICHHUS U
KOHIICHTPAIlUH PEarupyroliux BeEIIECTB.
Posib 5HTanBNMMHOIO U DHTPOIMUNHOIO
(GakTOpOB B OMNpEICICHUN HANpaBICHHUS
npolecca.

OcHo6bl XumuuecKkoil KuHemukKu.
CKopocTh  XMMHUYECKOH peakiuu U

bakTopbI ee OTNpeAEISIONIHE.
3aBUCHUMOCTh CKOPOCTHM pEaKIuu OT
KOHIICHTpAIINU pEeareHToB.

Kunernyeckoe  ypaBHEHHE  pPEaKIIHH.
[lopsnox peakuuu. IlpaBuio Banr-
I'opda. Koncranrta ckopoctu peakuuu u
€€ 3aBUCUMOCTh OT TeMIepaTyphl.
OHeprus aKTUBAIUU. YpaBHeHHe
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AppeHunyca. DHepreTuyeckas auarpaMmma

peaKIuu. Koopaunara peaKInu.
[TonsatTe 0  MeXaHU3ME  PEaKIIUH.
MosekyasapHOCTb peaKIuu.

@DOTOXMMHYECKHE U IEMHbIE PEaKIHH.
[Tpumepsr. Karanmu3 u Karaau3aTopsl.
Bnusinue karamuzaTopa Ha MEXaHU3M
peaKuuu. NHrnouTopsl u
uHrnOupoBanue. OCOOEHHOCTH KUHETUKU
ra3zoQasHeIXx, KHUAKO(DA3ZHBIX u
TBepA0(a3HBIX PEAKIUH.

Xumuueckoe paenosecue.
OO6parumbie u HEOoOpaTHMBbIe
xumuueckue — peakiuu.  CocrosiHHE
paBHOBECHS U HNPUHLIUI
MHUKPOCKOITUYECKON 00paTUMOCTH
peaxkuuu. Kunernueckuii U
TEPMOAMHAMUYECKUN MOJIXO/IbI K
OMHCAaHUI0 XHUMHUYECKOTO PABHOBECHS.
KoHcTaHTa XMMHYECKOTO paBHOBECHS U
pasiINyYHbIE CIOCOOBI €€ BBIPAKCHHS.

CBs13b KOHCTaHTBI XUMHUYECKOTO
paBHOBECHS co CTaHAAPTHBIM
U3MEHEHUEM SHEPIruun ['u66ca.

CMmelieHne  XMMHYECKOTO  PaBHOBECHUSA
pyu u3MeHeHun ycnoBui. [IpuHnun Jle
[IlaTenbe.

3.0cHOBBI
XUMMH
pPacTBOpPOB

Oobwue ceoiicmea pacmeopoas.
PactBopsl Kak MHOTOKOMIIOHEHTHBIE

CUCTEMBI. Teopun pacTBOpPOB.
['omorenHblie MHOTOKOMITOHEHTHBIE
CHUCTEeMBbl — pacTBOpbl. OO01IME CBOMCTBA
pactBopoB — guddy3us U 0OCMoOC.
Kunkue pacTBOPHI. ®da3o0BbIe
JIarpaMMmel. O6nacth KUAJIKOTO

cocTtosiHusA.  JlmarpamMmmbl  cocTaB -
CBOMCTBO. PacTBOpUTENH U pacTBOpIEMOE

BELIECTBO. PacTBopumMOCTS.
Hacepimennsie, HEHACBIICHHBIE,
IIEPECHILLICHHBIE, pasz0aBiieHHbIE "
KOHLIEHTPUPOBAHHBIE pacTBOPBI.
B3aumonericteue PacTBOPEHHOI'O
BelecTsa u pactsopurens. ConbBaTalus.
NueptHble, KOOPAUHUPYIOIINE 17|

MOHM3UpYIOIIKe pacTBopuTenu. [loHsTue

K, T
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0 KOJIJIOMAHBIX pacTBopax.
[ToBEpXHOCTHBIN CJIOM U TTOBEPXHOCTHBIE
SABJIEHUA. Y CTOMYMBOCTh KOJUIOMIHBIX
pPacTBOpPOB.

Pacmeopwn He31IeKmpoIuUmoe.
JlaBiieHHE U COCTaB Iapa HaJl pACTBOPOM.
3akon Payma. Kpucraiumszanus u
KuneHue pactBopa. Kpuockonus wu
s0ynuockonus. VneanbHple U peanbHbIC
pactBopbl. IloHsiTHE 00 aKTUBHOCTH H
kod(durmente aktuBHOCTH. [loHATHE O
CTaHAAPTHOM COCTOSIHUM BELIECTB B
pacTBope.

Pacmeoput IJIEKMPOTUM 086.
Teopuu kucnom u ocnosanuit. Bona xax
VOHU3UPYIOIIUIA PAaCTBOPUTEIb.

DJIEKTPOHHOE CTPOCHUE U CTPYKTypa
MOJEKYIbl BOAbl. CTpPYKTypa XKUIKOU U
TBEpJIOM BOJbI, BOJOPOJIHBIE CBS3H.
Bonnble  pacTBOpBI AIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOIMALIMS
pacTtBopeHHbIX BemecTtB. C. AppeHuyc,
1. 1. MeHpneneeB o npupoje pacTBOPOB
anekTponuToB.  Ilepexom  HWOHOB B
pacTBop. ['mapaTanms COJIN u
o0pa3yrolnmx ee¢ HOHOB. JHeprus
rugpataqud = MoHOB.  Kucimotel  u
OCHOBAaHWUSI. Teopun KHUCJIOT 51
OCHOBAaHUMU. Teopuu AppeHuyca,
bpencrena-Jloypwu, JIptouca. Ponb
pacTBOpUTENE B  KUCIOTHO-OCHOBHOM
B3aUMOJICCTBUMU. Cuna
KHCJIOPOJICOJICPKAIIMX KHUCJIOT U €€
3aBUCHUMOCTh OT UX COCTaBa U CTPOEHUS.
KucinoTHo-OoCHOBHBIE  B3aMMOJICUCTBUS
KaK  peakliuu  TepeHoca  MPOTOHA.
CBEpXKUCIIOTBI U CBEPXOCHOBaHUS
PactBopbI c1abbIxX AIIEKTPOJIUTOB.
Teopus 3JIEKTPOJIMTUYECKON
nucconuanu. KoHcTaHTa W CTeneHb
JUCCOTMAIIMN  Ca0b0T0  DJIEKTPOJIHTA.
3akoH pasz6asnenus OcTBanbaa. Biusaue
OJIHOMMEHHBIX MOHOB Ha JUCCOIMAILIUIO
cna0bIxX 3JIEKTPOJIUTOB. PacTtBopsI
CUJIBHBIX  3JekTponuToB. Kaxymascs
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CTEICHb U CCOLMALIAN CUJIBHOTO
AIEKTPOJIUTA. AKTUBHOCTb u
koaddunrenT akruBHocTH. MoHHas cuna
pacTBopa.  YCJIOBHOCTh  pa3leieHUs
AIIEKTPOJUTOB Ha CHUJIbHBIE U Clla0ble.
Jncconuanms BOJIbI. Honnoe
MIPOU3BEACHUE BOJABL. BoIOpomHbI W
TUAPOKCUIIbHBIN  mokazarenu  Cpenpl.
Nuaukaropsl. Metoasl onpenenenus pH.
bydepnsie  pactBOoprl.  PaBHOBecue
«MOHHBIA  KpUCTAUI —  PacTBOP».
PaBHOBEeCcHE HMOHOB B  pacTBOpe C
ocankoM. [IpousBenenne pacTBOPUMOCTH
U PacTBOPUMOCTb TPYAHOPACTBOPUMBIX
AJIEKTPOJIUTOB.

Kucnommno-ocnoenoie u
OKUCTIUMEIbHO-60CCIMAHOGUMENbHbLE
npouyeccol 6 pacmeopax.

Knaccuduxanus XUMHYECKUX
peakumii.  OOMEHHBIE  peakuud B
pactBopax. Peakunm HeWTpamvzanuu.
I'maponus conei. MoHHBIE ypaBHEHUS
rugponusa. KoHcranta w©  cTeneHb
ruapoaunsa. CiokHbIe cllydau TUAPOIU3A.
IM'uoponus COJIEH. [IpencraBnenus
Appennyca u BepHepa o MexaHH3Me
ruaponnsa. [loHsaTne 00 akBaKUCIOTaX.
Koncranta w© cremeHb T'UAPOIU3A.
CryneHuarslid  XapakTep  THAPOJIM3A.
OOpatuMblii 1 HEOOPATUMBIN THUAPOIH3.
Bydepubie pactBopsl. OkuUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE  MPOLECCHl KAk
peakuuun IepeHoca AIEKTPOHA.
Okucnurenn 51 BOCCTAHOBUTEIIU.
Yyactue BOoABI B OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaKIusXx.
CocraBieHue ypaBHEHUN OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaKIui,
MPOTEKAIOIIMX B BOJHBIX PACTBOpAX.
Meron MOHHO-MOJIEKYJISIPHBIX
nojaypeakuui. TUIbl  OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX peaKiuii.
Baxuenmue OKUCIIUTENU u
BOCCTAaHOBUTEIH. KonuuectBeHHble
XapaKTePUCTUKU OKHCJIUTEJIbHO-

13




BOCCTAaHOBUTEIBHBIX IIEPEXO/IOB.
DJIEKTPOJIHbIE TOTEHIMAJIbl METAJLIOB.
[anmpBanMueckuil 3meMeHT. BomopoHbIn
ANEKTPOA M BOJAOPOAHBIN HYJIb OTCUETa
noTeHuuanoB. CTaHOApTHBIE YCIIOBHUS U
CTaHJAPTHBIN TMOTEHIHUAN IOJIYpPEaKIUU.
Tabnuis CTaHJIapTHBIX
BOCCTAHOBUTEIBHBIX MOTEHIINAJIOB.
Hcnonb3oBanue TabJIWYHBIX AaHHBIX JJIs
OIIEHKM  BO3MOXKHOCTH  MPOTEKAHUS
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaKuuil. OkucnuTenbHbIe 151
BOCCTAHOBUTEJbHBIE CBOMCTBA  BOJBL.
JIucriponoplIMOHUPOBAHUE  BEIIECTB B
BOOHBIX  pacTtBopax. OKHUCIHTENBHO-
BOCCTAHOBUTEJIBHBIE  pPABHOBECHUS B
pacTBopax. YpaBHeHHe HepHcra.
Bnusiaue pH Ha BEJIIMYUHY
BOCCTAHOBHUTEIBHOTO MOTEHIIHAJIA.
Binusgaue  koMIUIeKCOOOpa3oBaHUs U
oOpa3oBaHus MajopacTBOPHUMBIX
COCMHEHU Ha  BOCCTAaHOBUTEILHBIC
MOTEHIMAJBI. DJIEKTPOJIU3 PACTBOPOB U

pacriaBoB. DNEKTPOIUTUYECKOE
HOJIyYeHHE METaJIOB.
DIIEKTPOXUMHUYECKAS KOppo3us
METaJIJIOB.

4.0OCHOBBI
KOOPAUHALMN
OHHOI
XHMMHH

Peakyuu komnnexcooopazosanus
6 B0OHBIX pACMEOpPax. AKBAKOMIIJIEKCHI.
[IprunHbl  OOpa3oBaHUsS KOMILICKCHBIX
YacTHIl B pacTBOpax. XapaKTepHUCTHKA
KOOPJIMHAIIMOHHBIX ~ COCIWHCHUH,  HX

MOJTy4YEHUE, KJIacCU(UKAIIUSL.
KommiekcooOpazoBarenb U JUTaH/BI.
Brenrasisa u BHYTPCHHSIS
KOOPJAWHAIIMOHHBIE chepsl.

KoopauHannoHHOE 4mncIio, 3aBUCUMOCTD
KOOPAMHAIMOHHOTO 4YHuCJia OT 3apsaa u
panunyca KOMITJIEKCOOOpa30BaTelIs.
PaBHOBecHs B pacTBopax
KOOPJIMHAIIMOHHBIX coenuHeHni. OOmume
u CTYIICHYAThIC KOHCTaHTBI
ycTOWUnBOCTU. OCHOBHBIE  (haKTOPBI,
ONpPENEIIAIOIINE YCTOMYUBOCTH
KOOPANHAIMOHHBIX COEUHEHHUI,

K, T
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W3MEHEHUS SHTAJIBIUU U SHTPOIUU TIPU
KOMILIeKcooOpa3oBanuu. HomeHkmaTypa
KOOPJMHAIMOHHBIX COCJIMHECHUH.
OObsicHeHHE OO0pa3oBaHUS W CTPOCHHS
KOMIIJIEKCOB c MTOMOIIIBIO
AJIEKTPOCTATUUECKUX MPECTaBICHUIA.
KBanToBo-Mexannueckue METO/IbI
TPAKTOBKM  XHMHUYECKOM  CBSI3U B
KOMIUIEKCHBIX ~ CO€IMHEHHsX. Meton
BAJICHTHBIX  CBSI3EH. Bremne- 151
BHYTPUOPOUTAIHHBIC KOMILJIEKCHI.
[TonsiTie O TEOPUM KPUCTAILIAYECKOIO
TIOJISL. BzaumHuoe PaCIIOJIOKEHUE
JUTAHJIOB U aTOMHBIX  opoOuTanen
KOMILJIEKCO0Opa3zoBarers B
OKTadAPUYECKOM U  TETPadIPUUYECKOM
II0JIE JIMTaHJOB; SHEPTUS PaCLICILICHUS,
CIIEKTPOXMMHUYECKUNA  PsSif  JIMTAHJOB.
BpICOKO- 1 HU3KOCIIMHOBBIE KOMILJIEKCHI.
Okpacka  koMIuiekcoB.  HckaxkeHue
NPABUJIBHBIX  CTPYKTYP  KOMILIEKCOB.
Oddexr Ana-Temnepa. [Ipumenenue
METO/Ia MOJIEKYJSIpHBIX opOuTanen K
KOMILUIeKCaM. MoJIeKyJIsipHble OpOuTanu
OKTa3APUYECKUX KOMIIJIEKCOB.
Kommnekcer ¢ m-cBsi3siMmu.  JlaTuBHBIE
CBsI3M B KoMIulekcax.  M3omepus
KOODPJIMHAIIMOHHBIX  COCIMHECHUU. Psn

mpdaHC-BIWAHHAA. B3aumocss3b
IIpoLccCcoB KOMHHGKCOO6p330BaHI/I$I C
ITOJIOXKCHHUECM QJICMCHTA B

[lepnoanueckort cucreme. XenaTHBIM,
MOJIUXENATHBIK W MAaKPOUMKIMYECKUAMN
addexThl. 3HauUCHHE W TMPUMEHEHUE
peakuMii  KOMIUIEKCOOOpa3oBaHUs U
KOOPAVHAIMOHHBIX COCAMHEHUN B HAyKe,
TEXHUKE, OMOJIOTHH U MEJUIIUHE.

5.Ctpoenue
H CBOMCTBA
coeIMHEeHuH
P-3J1eMEeHTOB

Hoozpynna 2enus (s’pS-
anemenmot). OO XapaKTEPUCTUKA
ayieMeHTOB. Haxoxnenue B mpupoe,
METOJbI TOJTYYCHUS, NPUINHBI Majon
peakumoHHoOM crocooHocTu. KnatpatHeie
COETUHEHHUSI OJaropoIHBIX ra3os.
CoenvHeHUsT KPUNITOHA W KCEHOHA CO
bTOpPOM, CTPOCHHE MOJIEKYJ, CHOCOOBI

K, T
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IoJy4YeHuss U cBoMcrBa.  Peaknus
JUCIIPONIOPIIMOHUPOBAHUS. ['unponus
dTopunoB  kceHoHa.  OkcodTopuabl.
Kucnopogueie coequHeHUss KCEHOHA,
CTpOEHHUE MOJIEKYI. Crnioco6bl
noyiyueHusi, cBoiictBa. KceHoHOBBIE
KHCIIOTBI, KCEHaThl U  TEPKCEHATHI.
[IpakTueckoe IIPUMCHEHUE
0JIarOpOHBIX TA30B.

Booopoo. T'anozenwvi (s’p’-
anemenmot). OOIAs XapaKTEPUCTUKA
aneMeHTOB. DOpMBI  HaxO0XACHUA U

pacrpoCTPaHEHHOCTh B IPUPOJE.
Bopopox. Ilonoxenue B nepuoandecKou
CUCTEME, oOrras XapaKTEepPUCTHKA,

W30TOMBI, XapaKTEPUCTHUKA MOJICKYJIbI,
TepMUYECKasl TUCCOIMALUS, (PU3HIECCKUE
U XMUMHUYECKHEe CBoMcTBa. JlabopaTopHbie
U MPOMBIIUICHHBIE METOABI IOIYyYCHUS.
Opro- m mapaBomopon. l'mapuabl, ux
KJIaccuukanus, CrocoObl MOTYYEHUS U
cBoiicTBa. ['mapuaoxomruiekchl. OOmas
XapaKTEPUCTHUKA BOJIOPOJTHBIX
coeqMHeHU HemeTauioB. [Ipumenenue
BOJIOpOIAa W €ro coeauHeHuu. PDtop,
XJI0p, opom, ros. O6mas
XapaKTEepUCTHUKA, MOJIyYEHHUE,
bu3uYeCKre W XHMHYECKHE CBOMCTBA.
N3meHeHne OKHUCIMTEIbHONM aKTHBHOCTHU
B MOArpYIIIE. B3aumogericteue
rajJjoreHOB C pacTBOpaMM IIEJIOYEeH U
Bogoi. CoeauHeHHUe  TaJIOTEHOB C

BOJIOPOJIOM, nabopaTopHbIe u
IIPOMBIIIUICHHBIE  CIIOCOOBI  TOJTyYEHUS,
CBOICTBA. Acconmanus MOJICKYT

¢dTopoBopopona. IlnaBukoBasi KHUCIOTA.
®Topuasl u ruapodropuasl. [lonyuenue,
ANIEKTPOHOJOHOPHBIE CBOWMCTBA (pTOpUa-
noHa. [lonydyeHnue u CBOKMCTBA IPOCTHIX U
KOMIUIEKCHBIX  ()TOPUIOB HEMETAJIOB.
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE U
KHMCJIOTHBIE CBOWCTBA TaJIOT€HBOAOPOIOB
u 170, BOJHBIX pacTBOpOB.
X10poBOAOpOIHASL, OPOMOBOAOPOAHAS U
HMOJ0OBOIOPOAHAS KHCJIOTHI.
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BoccranoButenbHbIE u
3JIEKTPOHOOHOPHBIC CBOICTBa
rajoreHu/1-MOHOB. CoenuHenust
rajoreHoB ¢ kuciopoaom. Dtopun
kuciopoaa. Okcuabl Xjiopa, Opoma, Hoja;
CpPaBHEHUE X YCTOMYMBOCTH, KUCIOTHBIX
u OKHCIIUTEIbHBIX CBOMCTB.
Kucnopoaconepxamue KHUCJIOTBI:
XJIOPHOBATHUCTAs, XJIOpHas,
OpoMHOBaTHCTasi, OpOMHas, MOTHOBATAs,
MeTa-HoaHas, rnapa-noJiHas, opTO-
HoHAas;, UX COJIM, CIIOCOOBI MOJYYeHUS U
cBolcTBa. V3MEHEHHE OKHCIUTEIbHBIX
CBOMCTB B psAy KHUCIOPOJHBIX KHUCJIOT
xJiopa, Opoma, rozaa. IlceBgoranoreHubI
(uuuan W 1ap.). MexkranoreHHble
COEUHEHUS.

Xanvkozenvr  (s’p*-anemenmui).
OO0mias  XapakTepucTUKa  DIIEMEHTOB.
Kucnopon. OOmias  xapakTepuUCTHKA,
CTPOCHHE MOJEKYJ, JabopaTopHble U
MPOMBIIIJICHHBIE CIOCOOBI  TMOJIyYEHUS,
dbu3uyecKkre M XUMHYECKHE CBOMCTRBA,
okcuibl. O30H, €ro NoJiy4eHue, CTpoeHue
MOJIEKYJ, CBOMCTBA W IPUMEHEHUE.
ComnocTtaBiieHUE  CBOMCTB  0O30Ha U
kuciaopona. O3ouuasl. Boja: anomanuu
busznuecKux CBOMCTB, auarpaMma
COCTOSIHUS, =~ XUMHUYECKHE  CBOICTBA,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE
XapaKTepUCTUKU.  DIJIEKTPOHOJIOHOPHBIE
CBONCTBa MOJIEKYJT BOJBI.
Kpucramnoruaparel, uX CTpoeHUE U
cBoiictBa. (OKCOHHMEBBIE COCIMHCHUS.
[TonsiTie 0 croco6ax OYMCTKH CTOYHBIX
BOJI u OTXOJIALINX razoB B
MIPOMBIIIIIEHHOCTHU. [lepokcun Bogopoaa,
CTpPOCHHE MOJICKYJIbI, METO/IbI
MOJTYYEHUS. Kucnotneie u
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE
cBomcTBa. llepokcuapl U WX CBOWCTBA.
[IpumeHeHue Kucaopoja Ha MpPaKTHKE.
Cepa. Oo1as XapaKTEPHUCTHKA,
HaXxOXJEHUE B  MPUPOJAE, METOIbI
MOTyYeHUs, (PU3HUECKHE W XUMUUYECKUE
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cBorictBa. CepoBogopona. Cynbduabl, ux
ruapomn3. Kiaccudukanus cynbdumos
10 UX PacCTBOPUMOCTH B BOJE, KHCIOTAX
U pacTBOpax OCHOBHBIX CYJIb(UIOB;
UCIIOJIb30BaHUE cylbdumoB B
XuMu4eckoM aHanuze. [lonucynbhus.
CoenuHenuss ceppl € KUCIOPOJOM:
OKCH/JIbI Cephl (Iv) u (VD).
Kucnopoaconepskaiiiie KUCIOTBI CEpHI.
CepHucrtass KuCIIOTa U €€  COJIU.
OKUCIUTETHLHO-BOCCTAHOBUTEIHHBIC

CBOWCTBA CEpHUCTOMN KHUCJIOTHI,
cynbutoB u mmpocyibdutoB. CepHas
KHCJIOTA, MOJyYEHUE, CTPOCHUE MOJIEKYJI
M CBOWCTBa. B3anmojeicTBue CepHOU
KHCJIOTBl ¢ MeTawiamu. Conu  cepHOH
KUCIOTB. OneyM U JIBycE€pHAasl KHCIOTA.
[TonuTHOHOBEIE KHUCJIOTHI u
NOJIMTHOHATBL. THOCEpHas KUCIOTa |
tuocynbhar HaTpusi. I[IepOKCOKUCIOTHI
(HaakucnoTel) cephl. [lepokcucynbgarsl.
CoenuHeHuss cepbl C  TaJlOr€HaMHU.
@topun  ceppl.  XIIOPOKCHUIBI  CEPBI:

XJIOPUCTBIN TUOHWII, XJIOPUCTBIN
CylbQypUIL. XiopcepHast
(xopcynbpoHOoBast) KHUCJIOTA.

[IpumeneHnue cepsl U €€ COCIUHCHUI.
Cenen, temnyp u mnojoHui. OOmmas
XapakTepuctuka dnemMeHToB. (CrerneHu
OKHUCJICHUSI, HaXOXJECHHE B TPUPOJE,
QUIOTPOTIMA  CelieHa W TeJuTypa.
CelleHOBOJIOPOI U TEILTYPOBOJIOPO/I.
Cemenuasl ®W  TEIIypuasl. Jnokcwn
cemeHa wu temnypa. Cenenucras u
Teutypuctas  kuciiotel. CeneHatel U
TeJUTypaThI. CormocraBiieHue
OKHCJTUTEIIBHO-BOCCTAHOBUTEITHHBIX
CBOWCTB COEJUMHEHUM Cephl, CelieHa |
telutypa.  KpaTkas ~— xapakTepucTHKa
MIOJIOHUSA 151 €ro COEIMHECHUM.
[IprmeHeHne UX HA IPAKTHKE.
Hoozpynna azoma (s’p’-
nemenmst). OOIIass XapaKTEpPHUCTUKA
saneMeHToB. OTionMYMe a30Ta OT APYTHX
aneMeHToB mnoArpynmbl. A3or. OOmas
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XapaKTEPUCTHKA 3JIEMEHTA, HAXOXKJICHUE
B Opupojae. XUMHUYECKas  CBS3b.
[Tpuunnbl uHEepTHOCTH a3oTa. [Ipobiema
CBS3aHHOTO a30Ta W IYyTH €€ PEIICHUS.
JlabopaTopHble ¥ MPOMBIIICHHBIC
crocoOwl mosrydenust azota. CoeauHeHus

azora c BOJIOPOAOM. AMMUaK,
XUMHYECKass  CBs3b W CTPOCHHC
MOJICKYJIBI; 1abopaTopHBIC u

MIPOMBIIICHHBIE CHOCOOBI  TOJYYEHHUS.
Kuaxkuii aMmMuak Kak pacTBOPHUTEINb.
Peakmmonnass CrocoOHOCTH aMMMAaKa,
pEAaKLMK OKHUCJIEHHUs, IPUCOCIAUHEHHUS,
3aMeIIeHHs, B3aUMOJICHCTBHE C BOJOM H
kucioramu. ['uapatel ammuaka. Hon
aMMOHUS, XUMUYECKas CBSI3b U CTPOCHHUE.
Comn  amMmoHHS. AMUABI, HMHJBI,
HUTpUABL. ['mapokcunamuH. ['uapasuH.
I'mapatel rugpasuHa U TUAPOKCUIAMUHA.
Comnu rupa3uHus U THIPOKCUIIAMMOHMUSL.
A3us10BOIOpOAHAs KHUCIOTA. A30THCTad
KHCJIOTa " ee MPaKTUYECKOE
npuMeHeHue. HuTpuThel, ux nojydeHue u
cBoMcTBa. AB3OTHAss KHCJIOTa M €€
B3aMMOJIECTBHE C  MeTaJlaMHd |

HEMeTaJIaMu; 3aBUCHUMOCTD
OKHCIIUTEIbHBIX CBOMCTB OT
KOHIICHTPALINH. Hapckas BOJKA.

HutpaTel, uX TepMUYECKOE Pa3iIOKECHHE.
Oxkcoranorenuapl  azora. [Ipumenenue
azora ®u ero coeauHeHuin. Docdop.
OOmrast ~ XapakTepucThKa  DJIEMEHTA,
HaXOXJCHUE B TMPUPOJE. AJUIOTPOITHBIE
MOIU(UKAIINHA, UX CTPOCHHUE U CBOMCTBA.
Mertoasl nomydenus pocdopa. DochuH.
HNon d¢ocdonus, ero crpykrypa. Comnu
dochonus. Dochuabl MeTALIOB, UX
nojaydyeHue W cBoiictBa.  OKcuabl
docdopa. Kucnopoaconepxkarmiue
kucnoTel.  ®Docdarel.  UMzomomu- u
TETEPONOINCOSTUHCHHS docdopa.
Coenunenus pochopa ¢ ramorenamu, ux
TUAPOJIN3. OxcorajloreHubl.
DocHOpHUTPHIIXIOPUS. [Ipumenenue
dochopa u ero coenuHeHuid. MBIIIBSIK,
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cypbMa, BUCMYT. OO11ast XapakTepUCTHKA
aneMeHToB. VX HaxoXkJIeHHe B TPUPOJIE.
Bonopoansie coequHeHus, UX MOTy4YeHUE
u cBoiictBa. CoeMHEHUsI ¢ METaJJIAMHU.
[ToynnpoBOTHUKOBBIE CBOMCTBA
apCeHUJI0OB M CTUOUJIOB (AHTUMOHUJIOB).
Kucnmopoanesie coenuHeHUs 3JIEMEHTOB
(IT1) u (V). I'unpoxkcunst s3nementon (I11).
ApceHuTsl M aHTUMOHWTHL. ['mapoxcun
cypbMbI(V) u AHTUMOHATBL.
ComnocraBieHue CBOWCTB KHUCJIOT
MBIIIbSKA M CYPbMBI CO CBOMCTBaMH
a3oTHOMW W ¢dochopHONl  KHCIOT.
Bucwmyrartsr. ConocTaBieHue
OKHUCJIUTEIBHO-BOCCTAHOBUTEIHHBIX
CBOWCTB  BHUCMYTAaTOB, AaHTHUMOHATOB,
apceHatoB, (ocharoB U  HUTPATOB.
TpuranoreHuspl W TMEHTarajloOreHUIbI
meimbsika (III) u (V) u Bucmyra (III),
CIOCOOBl WX  TOJy4€HUs, CBOMCTBA,
OTHOIIEHUIO K KHCIOTaM € PacTBOPY
cynbuma aMMmoHus. THOKHCIOTBHI M HX
comu. [IprMeHEHHE MBIIIbSIKA, CYPHMBI,
BUCMYTa U UX COSAMHCHUM.

Hoozpynna  yznepooa  (s*p’-
anemenmot). OOIIasi XapaKTEPUCTHKA.
OTnuune CBOKMCTB yryiepoia W KPeMHUS
OT  CBOWCTB  JIpyrUX  DJEMEHTOB
MOATPYIIIIHIL. VYraepog. O6mas
XapaKTEPUCTHKA, HaXOXJCHUE B
npupose. Aminorponuss. CrpoeHue u
cBoiicTBa TpaduTa, amMasza, KapOuWHA,

rpacdeHa, dyiepeHos. OcHOBBI
UCIIOJIb30BAHUS yriepoja B
HAHOTEXHOJIOTUSIX. [lonyuenue
HCKYCCTBEHHBIX aJaMa3oB.
AKTUBHUPOBAHHBIN yIOJlb, ero
a7IcCOpOLIMOHHBIEC CBOMCTBA.

YraeBogopoasl, KapOWIbI  METaJUIOB,
METOJIbl WX TIOJIYYCHUS, Kiaccuukaius,
3aBUCUMOCTh CBOMCTB OT XapakTepa
XUMHYECKOU CBS3U. Kucnoponnsie
coeauHeHus yraeponaa. Okcua yriaepoja
(IT): cTpoenme MoOJIeKyJ, CBOWCTBA,
1abopaTopHBIC n MIPOMBIIILICHHbBIE
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CIoCcOObI TOJy4YeHHs. |'eHepaTopHbI U
BoAsiHOM Ta3el. Okcun yrieponaa (I1I) kax
BOCCTAHOBUTEb; peakuuu
npucoenuuenusa. KapOoHWibl MeTanios.
VYronbHass kucimota U ee coin. Okcun
yraepoaa (IV), crpoeHue MoONEKyIbI,
CBOMCTBA M  METOJBl  IOJYy4YCHUS,
OKHCJIUTEIIbHBIE CBOMCTBA MPHU BBICOKHUX
temriepatypax. CrtpoeHue KapOOHAT-
noHa. PactBopuMocCTh, TepmMUUECKasd
YCTOMYHUBOCTh W THAPOJIU3YEMOCTH
KapOOHATOB u TUAPOKapOOHATOB.
CoenuHeHus yriepoja C TallOr€HaMHU.
O®peonsl u ux cBoucTtBa. DOCreH.
CoenuHeHusi  yriaepoga C  CEpOM.
Cepoyrnepon. Cynbhokcua —yriaepoja
(IV). TuoyronbHasi KUCIOTa M €€ COJIH.
CoenuHenusi  yriepoga €  a30TOM.
JNuuuan. CuHWIBHAs  KUCIOTA U
unaHuapl. KOMIUIEKCHBIE COEIUHEHUS,
COZIEpIKAILINE HAHU]I-UOH.
PonmanucroBomopogHas Kuciora W €€
comu. IIpumenenue yriepoga u €ro

COEIUHEHUH. Kpemuuii. OO0mas
XapaKTepUCTHKA, HaXO0XJICHHUE B
pUpoJeE, CIIOCOOBI MOJTy4YCHUS.
CTtpykTypa ©W  CBOHCTBA  KpPEMHHUA.
Kpemnwnii KakK MOJIYITPOBOJHUK.
CunukaTsl u aJTFOMOCHUJTUKATHI.

KpeMHUBKuCIOpOAHBIM  TETpa’gp  —
OCHOBHasi  CTpyKTypHass rIpynma B
KPHUCTAJUIMYECKUX PELIETKAX CUJIMKATOB.
[TonsTne 0 Pa3IMYHBIX TUTaX
KPUCTANIMYECKUX PELIETOK CHIIMKATOB.
KBapu, ero crTpykrypa u CBOWCTBA.
KpemuueBbie  kucnmotel.  CHIIMKaresnsb.
PactBopumoe ctekio. O6miue cBeaeHus o
CTPOCHUH, CBOMCTBaX M MOJy4YECHUHU
pPa3IMYHbIX BUJOB CTEKJIA U KEPAMHUKH.
CuTanmisl. [leonuTsl. Bonopoansie
coennHeHHsT KpeMHusa. ConocraBlieHHE
CBOWMCTB CHJIAHOB W  YTJIEBOAOPOJIOB.
Cunuiuasl METaJIOB.
Kpemuuiiopranmueckue COCMHEHU.
CumukoH. CoequHeHuss KpeMHHUs C
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rajioreHaMu, HMX CBOMCTBa, THUJIPOJIU3.
dTopkpeMHueBasi  kuciora.  Kapoun
kpeMHus. [IpuMeHeHHe KpeMHUS U €ro
coenuHeHun. ['epmaHnii, 0JIOBO, CBUHEILL.
OOmiass  xapakTepucTUKa  DIIEMEHTOB,
MOJIyYeHHE, CBOWCTBA. AJUIOTPOITHbBIE
MoAuUKAMK ~ OJIoOBAa.  XUMHYECKUC
CBOWCTBAa TepMaHMs, OJIOBa, CBUHIIA.
Coenunenus c BOZOPOJIOM.
ComoctaBieHMe  MX  CBOMCTB  CO
CBOWMCTBAMH BOJOPOJHBIX COECIVHEHUU
yraepoaa u kpeMuusi. OKCUabl repMaHus
(I) u (IV). ConeoOpa3Hble OKCHJbI
ceunna. ['mapoxcuasl rtepmanus (II),
onosa (II) u cunna (II), ux nonyyenue u
cBoiictBa. ['mapokcunsl repmanus (IV),
onoBa (IV) u cBunma (IV). OnosiHHBIE
kucioTel (o- u P-popmer). ['epmanaThl,
CTaHHAThl W IUTIOMOATHI, WX CBOWCTBA.
lanorenunpl repmaHus, OJIOBa, CBHUHIIA.
I'uppomus. Cynbduasl repmanusi, 0JIOBa
u cBuHua. llomucyneduasl. Tuocomnmu.
ComnocraBnenue YCTOMYUBOCTH,
KU CIIOTHO-OCHOBHBIX CBOWCTB 51
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHOM
AKTUBHOCTH  COCAMHEHUN  TepMaHus,
0JIoBa, cBUHLA. [IpuMeHEHHEe MpPOCTHIX
BEILIECTB U COEAUHECHUMU.

Ioozpynna bopa (s’p’-
anemenmot). OOIAs XapaKTEPUCTUKA
sneMeHToB. HaxoxneHue B mpupone,
crocoObl monydenus. Otnuyne 6opa u
QTIOMUHUSL  OT  JAPYTUX  DJIEMEHTOB
IOATPYIIBL. bop Kak mpocToe BEIIECTBO.
XUMUYECKUE CBOMCTBA oopa.
Coenunenusi 6opa. CoequHenusi 6opa ¢
BOJIOPOJIOM, UX TIOJIyYeHUE M CBOMCTBA.
Xumudeckas CBs3b B THApHUIAX Oopa.
Coenunenust ¢ meraiamu. Okcna Oopa.
bopusie kucnotel. bopasoin. IIpumenenune
Oopa W ero CoOeIMHCHUH. ATIOMHUHUM.
Amomotepmusi. OKCUJ aTlOMHHUS, €rO
cBorcTBa M IpuMeHeHue. llomydyenune
MOHOKPHUCTAJUIOB carnupoB U PyOWHOB.
I'mapokcun — amomMuHusg.  AJTIOMHHATHI.
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lamorenuasl. Amromocuinukartel. OOIas
XapaKTepUCTHKA COJIeH allfOMUHUSI, HX
PacTBOPUMOCTb. [M'uapomnus.
Komnniexkcupie coenuHeHus. KBacibl.
IMuapun  amoMuHMSA.  AJTIOMOTHIPHUIBI
metaiioB. Kapoun, Hutpua, cyodropun
amomuHus. llpumMeHenue amoOMuHUS U
ero coeauHeHud. lamnumii, HWHIWH,
TaJUTUH. Oobmas XapaKTepUCTHKA
sneMeHToB. HaxokneHue B mpupoje,
criocoObl  mosyyeHus. ComocTaBieHue
CBOMCTB DOJIEMEHTOB CO CBOHCTBaMU
amomuHus.  Coenunenust  tamms(l).
[IpumeHenue ramaus, UHAMS, TS H
UX CO CIIMHCHUU.

6.Ctpoenue

H CBOMCTBA

coeJJMHeHUH
s-, d- u f-

3JIEMEHTOB

H]enounvie u
wiesi0uHo3emenvhble memainot. OO0mas
XapaKTepUCTHKA S-2JICMEHTOB.
[[lenounsle W IIEJIOYHO3EMEILHBIC
METaJlIbI. CtpoeHHE  DIIEKTPOHHBIX
000109CK aTOMOB, MTOTCHIIHAJIBI

WOHU3AIMU, CPOJCTBO K DIJICKTPOHY.
[IpocTeie BelecTBa, BOCCTAHOBUTEIIbHbBIC
cBolicTBa. B3aumopgeiictBue ¢ BOJOM.
Bonoponubie  coenuHenusi.  MoHHBIE

TUIPHIBL. Ponb MIEJIOYHBIX u
[IEJIOYHO3EMETBHBIX METAJJIOB B
cradwmImM3au HOHAa H-.

BzanmopaencTBue WMOHHBIX THIPUIOB C
BoAoM. OKcuIpl IIENOYHBIX METAJIOB,
GbOpMBI,  YCTOWYMBOCTb, XUMHUUYECKHUE
CBOMCTBa OKCHJIOB. ITepokcuppl,
CYHEPOKCUIbI,  O30HUABI  IIEIOYHBIX
MetauioB.  OKCUIbl W NEPOKCHUJBI
I1eJIOYHO3EMEJILHBIX METAaJJIOB.
[Tonyuenue kuciopoja yepes MepOKCH]
Oapusi. ['mapokcuabl  IMIEJTOYHBIX U
IIEJIOYHO3EeMEIbHBIX MeTa/IoB. [lenoun.
OcoOeHHOCTH THAPOKCHIIA OepHILIHUSL.
JlnaronansHoe cxoacTBO Be u Al. Comu
IEJIOYHBIX METaJJIOB, 170.
pacTBOpUMOCTb.  ['WapaTanus  HOHOB
IIEJIOYHBIX  MeTajainoB. Ilonstne 00
OTpUULATEILHON TuApaTauuu. [IpuynHbI
OTCYTCTBUS OJTHO3APSITHBIX HOHOB

a3

PK

K1
KP
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anemeHToB I Tpynmel B BOIHOM
pactBope. ConM  HIEIOYHO3EMETBHBIX
METAJUIOB, WX  pPacTBOPUMOCTb U
TUIPOIIN3.

Oowan  xapakmepucmuka  d-
I71eMeHm 8. DIIEKTPOHHBIE
KOH(UTypaIuu aTOMOB. Ocoboe
MOJIOKEHUE CKaH/IUS u [MHKA.
[Hoarpynmna CKaHIu. OO01as
XapaKTepUCTUKA AJIEMEHTOB,
HaXO0XJICHUE UX B MIPUPOJIC U MOTYUYEHHUE.
OTinure CBOMCTB CKaHOUSI OT CBOMCTB
OCTaJIbHBIX 3JIEMEHTOB MOJrPYIIbl U HUX
OJIM30CTh K CBOWCTBAM JIAHTAHOWJIOB.
[Toarpymnma TUTAHA. Oo6mmas
XapaKTepUCTUKA AJIEMEHTOB,
HaXO0XJICHUE UX B IPUPOJE U MOJIyUECHUE.
Okcunpl U ruapokcuasl. CoeluHEHUsT C
HU3IIUMU CTENIEHAMU OKHUCIICHUS.
[IpumeHeHrne MPOCTHIX  BEHIECTB U
coequnenui. Oxcun tuta”a (IV), comu
okcorutaHara. COeIUHEHUsS THUTaHA C
rajoreHaMH. [logrpynnma  BaHaaws.
OOmiass  XapakTepuUCTUKa  DJIEMEHTOB,
HaXO0XXJICHUE WX B MPUPOJIE U MOJIyUCHUE.
CoenvHEHUsI AJIEMEHTOB CO CTEINEHSIMU
okucnenus (II), (I1), (IV), cmocobsr ux
NOJYYEHUS] W  CBOMCTBA; KHUCJIOTHO-
OCHOBHBIC CBOMCTBA OKCHJOB u
TUAPOKCUIOB; COJIM. lalloreHuapl u
okcoranorenuibl anemenToB (IV) u (V),
UX  CBOIICTBA, XUMHUYECKasi  CBA3b.
Bananarsl, HUOO0ATHI, TaHTAaJIaTHhI.
[IpumeHeHne TPOCTBIX  BEHIECTB U
coequnenuid. [loarpynmna xpoma. OOmias
XapaKTepUCTUKA AJIEMEHTOB,
HaxOXXJICHUE B TMPHUPOJE, IMOJy4YCHUE U
cBoiictBa. Coenunenus xpoma (1) u (I1I).
KucmoTHO-OCHOBHBIN XapakTep OKCHJIOB
u runpokcuaoB xpoma (II) u (III). Commn
xpoma  (III),  kBacupbl, = XPOMMUTHI.
Kommnekcusie coenuuenus xpoma (IID),
ux crpoeHue, uzomepusa. Okcua Xxpoma
(VI). XpomoBbl€ KHCIIOTBHI, XpOMATHI,
JUXPOMAThl, WX B3aWMHBIC MEPEXObI.
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XJIOpUCTBI  XPOMUII,  XJIOPOXPOMOBast
KHCIIOTA. [lepokcun Xpoma u
NEPOKCOXPOMATHI, HMX CBOHCTBa U
criocoOwl nosrydenusi. Kpatkue cBeneHus
o coemuHeHusx MoauoaeHa (VI) wu
Bosibppama (VI); KHUCIOTHO-OCHOBHBIN
XapakTep OKCHUAOB U  THUIPOKCHUIIOB;
MOJIMOIEHOBAs U BOJIb(ppamoBast
KUCIIOTBI U uX coim. M3onomu- w
FETEPOIOJIMKUCIOTE U UX  COJIM.
[IpumeHneHre TPOCTHIX  BEIIECTB U
coenuHeHn. Iloarpynma  mMapranua.
OOmast  xapakTepuCTHKa  DJIEMEHTOB,
HaXOXJEHUE B TPHUPOJE, MOIyuYEeHUE U
cBoiictBa. Coenunenus wmapranua (II),
III) wu (V). KuciorHo-OoCHOBHBIHI
XapakTep OKCUJIOB U rujipokcunos. Conu
mapranna. Oxcupg  Mapradma  (IV).
Coenunenuss wmapranna (VI). Oxkcun
mapranua (VII), mapranmnoBas kuciora u
MepMaHTaHATHI. OKHCIUTETBHO-
BOCCTAHOBUTEJIHHBIC CBOMCTBa
COCIMHEHUN MapraHila, UX 3aBUCUMOCTh
OT CTENEHU OKHUCJEHUs djeMeHTa u pH
Cpelbl. Kpartkas XapaKTepUCTUKA
penusa(Ill), (IV) u (VI). Coenunenus
penusi(VII). Okcuasl, peHreBas KUCI0Ta,
NeppeHaThI, dbTopuIBI peHUsL.
OKHCIIUTENEHO-BOCCTAHOBHUTEIILHBIC

CBOMCTBA PEHUSI B PA3JIMYHBIX CTETICHSIX
okucieHusi. IlpumeHeHue Maprasia,
peHuss U ux coeauHeHuil. CeMencTBO
xKeresa 151 TIJIATUHBI. O6mmas
XapaKTEpUCTHKA 3JIEMEHTOB. JleneHne Ha
noArpynnel U cemeiictBa. CeMeincTBo
xKenesa. Ob6mas XapaKTEepPUCTHKA
AJIEMEHTOB, HaxO0XJCHUE B IMPHUPOJIE,
crnocoObl monydyeHus. YyryH U craib.
Oxkcunsl u ruapokcus xenesa (II), conu
U KOMIUIEKCHBIE coeauHenus xenesa (II).
Okcunpl u ruapokcuasl xeneza (III),
kobanpra (III), Hukens (II), ux comu u
KOMIUIEKCHbIE coequHeHusl. CoearuHeHus
xene3a (VI), gepparsl U ux cBoiCTBA.
[Ipumenenue DJIEMEHTOB U ux
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coenuHeHur. IlmaTuHOBBIE  METaJUIbI.
OOmiass  XapakTepUCTUKAa  DAJIEMEHTOB,
HaxoXJeHue B npupoje. Ilonarue o
MeToax pazieyieHus AJICMEHTOB.
IMuapoxcuaer namtaaus(Il), mmatuasi(1D)
u (IV), wux cBoiictBa. OKcuabl
pyrenusi(VIII) 51 ocmus(VIID).
Baxnenmme coequHEHHUS IUIATHHOBBIX
METaJUIOB, WX TIOJyYCHHE W CBOWCTBA.
[IpumeHeHre TPOCTHIX  BEIIECTB U
coenuHeHuu. [loarpynmel Meau v UAHKA.
[Toarpymnma MEIH. OO0mas
XapaKTepUCTHKA AJIEMEHTOB,
HAaXOXJEHUE B  TMPHUPOJE, CIOCOObI
nonyuenusi. Coenunenust meau(l) u (II),
OKCH/IBI, TUAPOKCHUIBI, COJIH u
KOMIUIEKCHbIE coenuHeHus. CoeauHeHus
cepeopa(l), okcug U e€ro CBOICTBa,

HUTPATHL, raJIOreHUbI.
dortorpadguueckuii mpouecc MOoIydeHUs
YEepHO-0eIIbIX U300paKEeHHM.

Kommnexcubie coemunenust cepedpa(l).
Coennnenus 3osota(l) U (I10).
[IpumeHeHne TPOCTHIX  BEMIECTB U
coequnenuid. [loarpynmna nunka. OO6mas
XapaKkTepUCTUKA AJIEMEHTOB,
HaXO0XXJICHUE B MPHUPOJE, IMOJYyYCHUE U
cBoricTBa. OKCUABI U TUJIPOKCHUIBI IIUHKA;
COJII, WX PaCTBOPUMOCTb, THAPOIU3,
CBOWCTBA; KOMIUIEKCHBIE COEIUHEHUSI.
Coenunenuss prytu (I), mnomyuenue,
YCTOMYHUBOCTh 51 peakuu
JTUCIIPOTIOPIIMIOHUPOBAHUS;, OKCHUABI U
comu prytu (I), xajomenb. AmujHbIe

COCMHEHUS PTYTH. [Ipumenenue
MPOCTHIX BEIIECTB U COCAMHEHUM.
Cmpoenue u ceolicmea

coeounenuil f-ynemenmos. JIaHTaHUJBIL.
OOmrast  XapakTepucTHKa  JJIEMEHTOB,
CTENIEHH OKHUCIICHUS, HaXOXKJICHHUE B
npuposie.  M3MeHeHne - XMMHUYECKHX
CBOWCTB C BO3pPAaCTaHUEM MOPSAIKOBOTO
HoMmepa. [IpuumHBl CXOICTBa CBOWCTB
JTAaHTAHOMIOB. YuacTtue f-opOutaneii B
o0pa3oBaHMM  XUMHUYECKHX  CBS3EH;
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BBICOKME  KOOpDAMHAI[MOHHBbIE  YHCIIa
aneMeHTOB. lleproguYHOCTh M3MEHEHUs
XapaKTEPHBIX  CTEMEHEW  OKHUCIICHHS.
dusznyueckrue M XUMHYECKHE CBOMNCTBa
JAHTAaHOUJIOB, MX TIOJIO)KEHHE B PIAy
HanpsbkeHuil. CoeMHEeHUs JTaHTaHOUIOB
(III). Oxcuapl U THAPOKCHUIBI, CIIOCOOBI
X TonydeHus. V3MeHeHHue CBOWCTB ¢
BO3pacTaHUEM TIOPSIKOBOTO  HOMeEpa.
Obmas XapaKTepUCTUKA conei,
ruaponus. Coenunenus esponus (ID),
urrepbus (II), camapus (II), Tymus (II),
Heonuma  (II), wux  oxuciouTenabHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. XapakTep
TUAPOKCUJIOB, CXOJICTBO C COSIUHEHUSIMU
IEJIOYHO3EMETBHBIX METaJIOB.
Coenunenust uepust (IV), mnpazeomuma
(IV), tepous (IV), wneomuma (IV),
mucnpo3ust  (IV), uX okucIUTETBHO-
BOCCTAaHOBHUTEIbHBIC CBOMCTBA. CXOICTBO
xuMuueckux couictB mepus (IV) co
CBOWCTBaMH IUPKOHUS, TAaQHUSI U TOPHA.
[lonsiTue o0 cmocobax  pasneneHus
JAaHTAaHOWJIOB, IPUMCHECHHE JTAHTAHOW/IOB
u ux COCTMHEHNH. AKTHHOUIBI
(axtunuael). KpaTkue cBemeHuss 00
UCTOPUU OTKpPHITUS djemMeHToB. OOmmas

XapaKTCPHUCTHUKA OJICMCHTOB,
QJICKTPOHHOC CTPOCHHUC aTOMOB,
COIIOCTAaBJICHUC C QJICKTPOHHBIM
CTPOCHUECM aTOMOB JJAaHTaHOHN I OB.

N3mMeHnenne XUMHUYECKHUX CBOWUCTB C
BO3pAacTaHUEM TOPSIAKOBOIO  HOMeEpa.
VYuactue f-opOutasieii B 00pa3zoBaHUU

XUMHUYECKHUX CBs3CEH, BBICOKHE
KOOPJMHAIMOHHbIE qyucia aTOMOB.
AKTHHOMIHOE cKaTue. bnuzocth

CBOWCTB TOpHS, NPOTAKTHUHUS, ypaHa B
BBICIIIEH CTEIICHU OKHCJICHUS K
cBoictBaM d-3nemenToB 1V, V m VI
TPYyNN  3JIEMEHTOB  COOTBETCTBEHHO.
[IpumeHeHue  akKTMHOMJOB M HX
COCJIMHCHMI.

Tenoenuuu pazeumus
COBPDEMEHHOU HEOP2AHUYECKOU XUMUU.
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O6mume TE€HJICHLINH pa3BUTHS
COBPEMEHHOM XUMUH. OcHOBHBIE
HampaBJIeHUs pa3BUTUA XuMHU B XXI
Beke. KomIbproTepHOE MOIEIMPOBAHUE
MOJIEKY1 (MOJICKYJISIpHBIA JU3aliH) U
XUMHYECKUX peakuuil. Heopranmueckoe

MaTepUaaOBEICHHUE. Hanoxumuss  u
HaHoMmartepuanbl. CuHTe3 (ynnepeHoB u
HaHOTPYOOK.

Hucnepcubie cucremsl. Koston bl
JHucnepcupie cuctembl. Knaccuduxarus
mucnepcHbIx  cucteM. CycrneH3uH U
aMynbcuu.  KoyutommgHble  pacTBOPHI.
Y CTOHYNBOCTh KOJIJIOMIHBIX PAacTBOPOB.
CtpoeHue KOJUIOMAHOM  4YacTHUIBl U
Munessl. JInopuabHbie U ITHO(QOOHBIE
koutouasl. 3o u renu. Ilenmruzanus,

KoaryJeinu:Aa, CCAIMMCHTAINA KOJIJIONIOB.

4.2. CTpyKTYpa IMCHUILTAHBI
Taonuua 2. O61mas TPYyA0EMKOCTh JUCIUIIIIMHBI COCTABIISAET 7 3a4€THBIX
enuHuIl (252 yaca)

B pabothi Tpy10€MKOCTh, 4aCOB / 3a4€THBIX €AUHUIL
1 cemecTp BCEro

O0mas Tpy10eMKOCTh (B Yacax) 252 216
KonTakTHas pa6ora (B yacax): 102 102
Jlexyuonnwie 3anamus (J1) 34 34
Ilpaxmuuecxue 3anamus (113) 34 34
Jlabopamophwvie pabomut (JIP) 34 34
CamocrosiTesibHass pabdora (B 123 123
yacax):
CamocTrosTenbHOE U3Y4YECHHE
pas3JiesoB
CamonoaroroBka (mpopaboTka u
MTOBTOPCHHUE JICKIITMOHHOTO
MaTtepuana u Marepuana
y4eOHUKOB M YYEOHBIX MOCOOMIA,
MOJATOTOBKAa K  JIAOOpaTOPHBIM
3aHITHM, KOJUTOKBHYMaM,
pyOeKHOMY KOHTPOJIIO U T.1.),
[TonrotoBkKa W MPOXOXKACHUE 27 27
MIPOMEKYTOUHOM aTTeCTAINH
Bun MPOMEKYTOYHOH SK3aMeH
arrecTaumMu
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10.

11.

12.

13.

14.

15.

4.1. Jlekunn
Tabnuya 3. Jlekyuonnwle 3ansamus
OCHOBHBIE KJIACChl XUMHYECKUX COCAMHECHUI, HOMEHKJIATypa.

OcHoBHBIE 3akOHBI  OoOmIed xumuu. CrexuoMmerpus. XUMHUCCKUU

OKBHBAJICHT.

I"a3oBrIe 3aK0HBI. OCHOBHBIC T'a30BBIC IMpOUCCCHI.

Crpoenue aroma. XuMudeckas cBsA3b. OCHOBHBIE TUIIBI XUMHUUYECKOU CBA3U.

Ilepuomuueckuii 3akOH MW nepuoaudeckas cucrema osjaemeHtoB JI.U.

Menpeneena.

OcnoBsl TepmoarHamMuku. LII u III Hayano TepMoAMHAMUKH.
OCHOBBI TEPMOJMHAMUYECKHUX PACUETOB.

XUMHUUYECKAs] KHUHETUKA U XUMUYECKOE PABHOBECHE.
OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DJIEKTPOIU3 PACTBOPOB M PACIIIIABOB. 3aKOHBI AJIEKTPOJIN3A.
["anbBaHMYECKHE JIEMEHTBHI.

Teopus 2JIEKTPOTUTUUECKON TUCCOITUALIMHI. DIICKTPOIUTHI.

BOI[OpOI[HBIﬁ IMOKa3aTcCJIb KUCJIOTHOCTH W IICJIOYHOCTHU BOJHBIX PACTBOPOB.

PacTtBOpUMOCTS.
I'maponus conen.

PactBophl. CiocoObI BEIpKEHHSI UX KOHLIEHTPAIUH.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Knaccudukanus pactsopos. KomnuratupHaeie CBOWCTBa paCTBOPOB.

KommiekcHblie COCIMHCHU:.

Coenunnenus s-metamioB IA u IIA rpynn Ilepuoanueckoi cucrtemsr 1.

MenneneeBa. Bogoposa u ero coeiuHeHusl.

Coeaunenust p-anementoB IIIA rpynnsr Ilepuonnueckoit cucremsr [.W.

Memnneneena.

Coennnenus p-3smemeHToB [VA rpynmsl [lepunognueckoi cucremsr .M.

Coenunenust p-snemeHToB VA rpynnel [lepuoguueckoit cucremst [[.U.

Menneneesna.

Coenunenust p-anemeHToB VIA rpynmel Ilepumonnueckoit cucremsr [[.1.

Meunneneena.

Coennnenus p-anemeHToB VIIA rpynnel llepmonnueckon cucremsr 1.

Meunneneena.

Coenunenust p-anementoB VIIIA rpynnel [lepuoguueckoii cucremst .M.

Menneneesna.

Coenunenust d-snementoB IIIB rpynmer Ilepuomuyeckoit cuctemsr [I.H.

Menneneesna.

Coeaunenust d-snementoB IVB rpynnsl Ilepuonnueckoit cucremsr [.W.

Menpeieena.

Coenunenust d-anementoB VB rpymnmer Ilepuoamdeckoit cuctemsr JI.H.
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Menneneesna.

28. Coenunenusi d-snementoB VIB rpymnmer Ilepuoguueckoit cucremst JI.U.
Menneneena.
29. Coenunenusi d-snementoB VIIB rpymnmer Ilepuonunyeckoit cucremsr JI.U.
Menneneena.
30. Coenunenus d-snementoB VIIIB rpynmsl Ilepuoanyeckoit cucremst J[.U.
Meunneneena.
31. Coenunenust d-snementoB IB rpynmer Ilepuomuyeckoit cuctemsr JI.U.
Meneneesa.
32. Coenunenus d-snementoB IIB rpynmer Ilepuonuueckoit cucremst JI.U.
Menneneesna.
33. Coenunenus f-anementoB Ilepuoanueckoit cucremst [I.11. Menneneena.
34. TokCHUYECKHE U OMACHBIE HEOPTaHUYECKHUE BEIIECTBA
4.4. JlabopaTopHblie padoThI
No No Koin-Bo
JIP | pasmena HanmenoBanwme mabopaTopHbIX padoT 42COB
Ornpenenenne OTHOCUTEIBHON MOJIEKYISIPHON MacChl
1 1 okcuza yriepoaa (IV) 1
2 1 OmnpeneneHue MOJISIPHON MacChl SKBUBAJICHTA IIMHKA 1
CKOpOoCTh XUMUYECKUX PEAKIINI. 3aBUCUMOCTD
3 2 CKOPOCTH pEaKIMU OT TEMIIEPATYPbl U KOHLIEHTPALUN 2
Karanus. [ OMOreHHbIN 1 reTepOreHHbIN KaTain3
XHUMHUYECKOE paBHOBeCHE. BinsiHue temreparypsl u
4 2 KOHIICHTPAIIMX HA XUMUYECKOE PaBHOBECHE 2
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PactBopsl. PactBopuMocTs coseit. [IponsBenenue
5 2 pacTBOpUMOCTH. [ IpuroToBieHre pacTBOpOB 2
3aJaHHOW KOHILIEHTPaIlUU
DIEeKTPOIUTHYECKAs JUCCOIUALNS (TIPOTOJIH3).
6 3 [M'uaponus (mpoTosin3) colieit 2
7 3 OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUN )
8 3 DIEKTPOXUMHUUYECKHE CBOMCTBA METAILIIOB, o)
9 3 ["anoreHs! U X COETUHEHUS 2
10 3 Cepa. CBoiicTBa cephl U €€ COCTUHEHUN o)
A30T 1 €ro COeIMHEHNSI, OJIyYEHUE U CBOMCTBA.
11 3 Docdop ¥ ero coeANHEHHS 2
12 5 Yraepon v KpeMHUM, COEIMHEHUS YIIIEpoaa U 2
bop u ero coenunenus. [lonyyenue u cBoiicTBa.
13 5 AJIFOMUHHN U €T0 COEANHEHUS 2
CBoiICTBA LIETOYHBIX U HIETOYHO-3EMEIBHBIX
14 5 METaJIOB M UX COCMHECHUN 2
Mapraseil, coeIMHEHHS MapraHiia. XpoM, MOJIHO/IeH,
15 5 BOJIb(DpaM M UX COCTUHCHHS 2
16 5 Keneso, k00aabT, HUKEIb U UX COCTUHEHHUS
17 Menp, cepedpo, 30JI0TO U UX COCTUHECHUS
18 6 [luHk, KagMuUI, OJIOBO M X COCIUHCHUS
Hroro 34
4.5. IllpakTnyeckue 3aHATUSA
No Kon-Bo
Tema
4acoB
OCHOBHBIE 3aKOHBl aTOMHO-MOJIEKYJIIDHOTO YYE€HHUs. 3aKOH
| ABorazpo. ['a3oBble 3aKkOHBI. 3aKOH 3KBUBaJIEHTOB. CTpoeHue )
aToMa M JJICKTPOHHBIX 000Ji04eK aroMa. KBaHTOBO-MeXxaHHUeCKas
Mojienb atoma. KBantoBele uncna. Pemenue 3amay.
ITepuonnueckuii 3akoH u llepuomnyeckas cucreMa XUMHYECKUX
2 |DJIEMEHTOB C TOYKHM 3pEHUST TEOPUU CTPOEHUS  aToma. 2
[Tepnoaru4HOCTH CBOMCTB 3JIEMEHTOB. Pemenne 3anay.
XuMuYecKass CBA3b U CTPOCHHME MOJIEKYJI, BAaJECHTHOCTb. Teopus
3 2

MoJeKyJsipHbIX opoutaneit (MO). Pemenue 3a1au
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Ne Kou-Bo
Tema
4acoB
OCHOBBI XMMHUYECKOW KHHETUKU. 3aKOH JCHCTBYIOIIMX Macc.

4 | Ipauno Bant-T'opda. YpaBuenue Appenuyca. Pemenue 3anau. 2
Xumuueckoe paBHOBecue. CBs3b KOHCTAHThl XUMHUYECKOIO

5 | paBHOBECHs CO CTaHIApPTHBIM H3MEHeHueM HsHeprun [uoboca. 2
Pemenne 3anau.

OOmme cBoiictBa pacTBOpoB. PactBopuMocTs. KoHueHTpanus

6 | pactBopoB.  PactBOphl  HedjekTponuToB.  3akoH  Payus. o)
Kpucramnmsanus u kutieHre pactBopa. Pemenue 3anay.

PacTBOpBl  AJIEKTPOAUTOB. DIEKTPOJIUTHYECKAS]  JUCCOLIMALIMS.

7 HNonHoe mnpousBenacHue BOAbl. BOAOPOAHBIN M THAPOKCHIBHBINA )
nokasaresn cpenpl. IIpousBeneHue pacTBOPUMOCTH. 3aKOH
paz6asnenus OctBanbaa. Pemenue 3anad.

3 ['mnponns COJIEH. KauectBennas " KOJIMYECTBEHHAs )
XapaKTEpUCTHKA THIpoJm3a. Pemenne 3aaay.

9 OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE TNPOLECCHl. | albBaHUYECKUE )
AJIEMEHTHI. DIIEKTPOJIN3 PACTBOPOB M pacIiuiaBoB. Pemenue 3amay.

10 | s -Onementsl 1A u IIA rpynn. Bogopoa. Pemenue 3anau. 2

11 | CgoiictBa 6opa. [loarpynna anromunusi. Peiienue 3anay. 2

12 | p-Onementsl IVA rpynmsl. Pemienne 3anay. 2

13 | p-Onementsl VA rpynnsl. Pemenue 3anau. 2

14 | p-Onementsl VIA rpynmsl. Pemienue 3amau 2

15 | p-Onementsl VII A rpynmel. Pemenue 3agau 2

16 | d-DnemenTts! IB u 1IB rpymmel. Pemenne 3amay. 2

17 | d-OnemenTtsl VIIB rpynmnel. Pemenue 3aaau. o)

UTOro 34

4.5. IIpuMepHas TeMaTHKA KypCOBBIX padoT
(ne npedycmompeno no yueoHomy niamy)

4.6. CamocTosiTe/IbHOE H3YYCHHE PA3/1eJI0B M CHUILJIMHBI

paszerna

No

BOHpOCBI, BBIHOCHUMBIC Ha CAMOCTOATCIbHOC N3YyUCHUC
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[Ipenmer u 3amaun xuMun. MeCTO XMMUHA B CHCTEME E€CTECTBEHHBIX
Hayk. OCHOBHBIE 3aJa4l COBPEMEHHOW HEOPraHUYECKON XUMUHU.
CoBpeMeHHbIE  HampaBlEHUS  Pa3BUTUS  XMMHYECKONW  HAYKH.
Xumudgeckas: popMa IBIKCHHS MaTepUU. XUMHS KaK CHCTeMa 3HaAHUI
0 BEIIECTBAaX — UX COCTABE, CTPOCHUU U XUMUYECKOU CBSI3H.

Metainmndeckast CBA3b. JIEKTPOHHOE CTPOCHHE METAIUIOB C IO3ULMH
MO JIKAO. BasieHTHBIE 3JIEKTPOHBI, 3JIEKTPOHHBIN Ta3.

Hucnepcuble  cucreMbl.  Kommouasl.  JlucnepcHble  CHUCTEMBI.
Knaccudpukanusa paucnepcHsix cucteM. CycneH3ud H  SMYJIbCHUU.
Komnougneie pacTBOpbl. YCTOMYMBOCTh KOJUIOWJHBIX PAaCTBOPOB.
CtpoeHne KOJUIOMAHOW 4YacTUUbl M MHULEUIbL. JInopunbHbie WH
nuodoOHbIe KoJutowabl. 3oiu W renu. llemTtuzanus, Koaryssus,
ceAUMEHTAIUS KOJIOUIOB.

Bonmopon. OO6mas xapaktepuctuka Bojaoponaa. llomoxxeHue ero B
nepuoandecko cucreme. CtpoeHue aroma. BaleHTHOCTh M CTENIEHB
OKHCJICHHSI aTOMOB BOJOpOAA. XapakKTep XUMHUYECKOU CBSI3U B €r0
coequHeHUAX. DU3NMYECKHE W XUMHUYECKHE CBOWCTBA BOJOPOJA.
Bomopon kak BoccraHoBuTEenb. B3ammopeiicTBue Boaopoaa ¢
MeTaiaMu M HeMetauiamu. CrocoObl MoJdy4deHus CBOOOIHOTO
Bojopona. I'mapuabl. Tumel TUIPUIOB: HMOHHBIE, KOBAJIEHTHBIE,
NOJIMMEpHBIE, HecTexruoMmeTpuueckue. Ilepokcun Bogopona. Ctpoenue
Mousiekybl. [lomydenne. OKUCIUTENbHO-BOCCTAHOBUTEBHBIE CBOKMCTBA
B Pa3JIMYHBIX CpEIax.

O6mas xapakrepuctuka 3yeMmeHToB [IB rpynmel. CTpoeHue atomoB.
DU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BelleCTB. OTHOIICHUE
K KHCIIOpPOy, BOJE, KHUCJOoTaMm, meiodyaMm. Amanbramel. Mepbl
NPEIOCTOPOKHOCTU MpU pabore co pTyThio. CrnocoObl MOTyuyeHUs
metaiioB. [Ipumenenune meramnoB. Okcuasl nuHka u kKaamus (ID).
Oxkcunel prytu (I, II). CpoiictBa. OTHOLIEHHE K BOJAE, KHUCIOTaM,
menouam. [Ipunnunel nomydenus. ['mapokcuasl nunka u kaamus (II).
KuciaotHo-ocHOBHBIE cBoicTBa. OTHOIIEHHE K BOJC, KHCIOTaM,
menoyam. [[puHIMIIBI HOTyYeHUS.
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O6mas xapakrepuctuka snemeHToB VIIB rpynmsl. CTpoeHne aToMoB.
Pu3nveCcKre U XMMUUYECKUE CBOMCTBA MPOCTHIX BellecTB. OTHOIIECHUE
K KHCIOpOAY, BOJE, KHUcioTaM, IMeiaoyaM. CrnocoObl TOJy4eHHS.
Oxkcuaet Mapranua (II, III, IV, VII). VYcroluuBocTh, KHCIOTHO-
OCHOBHBIE u OKHCIIUTEIIbHO-BOCCTAHOBUTEILHbBIC CBOMCTBA.
OtHomieHWe K BOJE, KHUCIOTaM, IenodaMm. [IpUHIMIBI MOTy4eHUs.
Oxkcunel Texuenuss U penust (VII). KuciaorHo-ocHOBHBIE CBOCTBA.
I'mapokcuael mapranma (I, I, IV, VII). YcroituuBocth, KUCIOTHO-
OCHOBHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [[prHIUIIBI
nonyyeHus. ['mapokcuael Texneuuss n penus (VII). Conu mapranma
(IT). Kpucrtannoruapatsl. Kommuiekcusie coequnenus. CroiictBa. Conu
mapranna (III, 1V). Comu wmapranna (VI). Manranatel. ['maponus.
OKUCANTETbHO-BOCCTAHOBUTEIBHBIC CBONCTBA. [TpuHIMTIBI
nosyuenusi. Conu mapranua (VII). Ilepmanranarel. OkuciureabHbIe
CBOMCTBA IIEpMaHraHara B KUCJIOH, IIEJIOYHOW U HEUTPAJIBHOMN Ccpenax.
[TpyHLIMIBI TOTYYEHUSI.

5. OHEHOYHBIE MATEPHUAJIBI /Ul TEKYIIEI'O U PYBEKHOI'O

KOHTPO.IS1 YCOEBAEMOCTH U TIPOMEXKYTOYHOM

ATTECTAIMMN (konmponupyemvie komnemenyuu OIIK - 1.1)
Tabnuya 6. Ilepeuens oyenounvix cpeocme

Ne HaummeHoBaHue Kparkas xapakrepucTuka IIpencrasienue
OLICHOYHOI'0 OLICHOYHOI'0 CPeCTBA OLICHOYHOI'0
cpeacrsa cpeacrsa B ponje
1 KomtokBuym CpenctBo  KOHTpOJIg,  ycBoeHUs Bompocsl o
y4eOHOro maTepualia TeMbl, pa3fesia TeMam/pasjesaM
JUCUUIUIMHBI, OPraHU30BaHHOE KaK JUCUUILIMHBI,
y4eOHOE 3aHsTHE MPE/ICTABICHHBIE B
IIPUBSI3KE K
KOMITETEHLIHSIM,
IPELYCMOTPEHHBIM
PII
2 Tectbl Cucrema CTaHIAPTU3UPOBAaHHBIX DOHJI  TECTOBBIX
3aJaHuH, MO3BOJIAIONIAs 3aJlaHUU
aBTOMAaTU3UPOBATh poLenypy
U3MEPEHUsl YPOBHA 3HAHUN U YMEHUU
O0yJarOIINXCS
3 Ilpomexyrounas Bompocsl, no3Bosisironue oueHuBarb @POOHI  BOIPOCOB
aTTecTauus U JMAarHOCTUPOBATh 3HAHWE JUIS 3a4era

(daxkTuyeckoro Marepuasna (6a3oBbIe
noHATUs,  (AaKTBI) W YMEHHE
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IPaBUIBHO HCIIOIB30BaTh
CHeIUaibHbIe TEPMUHBI W TIOHSTHS,
000011aTh bakTHIeCKUit 5
TEOPETHUYCCKHUI MaTepral

JUid peanus3anyy CaMOCTOSTEIBLHOW padOThl CO3/1aHbl CIEAYIOIUE YCIOBUS
Y TIPEANOCHUIKH:

1. CryneHTsl o0ecreyeHbl uH(GOPMaIMOHHBIMU pecypcamu
(yueOHMKaMH, CIPaBOYHHUKAM, YI€OHBIMH TOCOOUSIMU);
2. JInst mpoBeieHUST MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATUN MO 0OIIEH

Y HEOPraHWYEeCKOM XMMUU pa3padOoTaHbl MeToANYEcKue ykazaHus. CTyAeHT uMeeT
BO3MOKHOCTb 3apaHee IIOArOTOBUTHCA K 3aHATHIO, IIONBITATBCA OTBETUTH Ha
KOHTPOJIUPYIOIIME BONPOCHL, U OOpPaTUTHCS 3a MOMOUIbIO K IPENoJaBaTeNlio B
cllyyae HEOOXOJUMOCTH.

3. Pa3paboTanbl KOHTPOJMPYIONIME MaTepHalibl B TECTOBOM (opme,
MO3BOJIAOIIME ONIEPATUBHO OLEHUTh YPOBEHB IMOJTOTOBKU CTYAECHTOB.
4. OpranuzoBaHbl €KEHEACIbHBIE KOHCYJIBTAIUU.

Texymas camocrositesibHas padora (CPC)

Tekymas caMmocrosaTeNnbHas pabota mno gucuumuinae «OO0mas u
HEOpPTraHUYeCcKasi XMMHUs», HalpaBJICHHAas Ha YIIyOJeHUE U 3aKperieHue 3HAHUH
CTyJICHTa, Ha PAa3BUTHE NPAKTUUECKUX YMEHUM, BKIIOYAeT B ceOsl Cleayrolue
BU/JIbI paboT:

- paboTa ¢ JIEKIIMOHHBIM MaTepHUaJIOM;

- MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- IOJITOTOBKA K JIA0OPATOPHBIM paboTaM;

- U3yYCHUE TE€M, BEHIHECEHHBIX HA CAMOCTOATEIIbHYIO TPOPaA0OTKY;

- BBINIOJIHEHUE UHAUBUIYaIbHbIX JIOMAIIHUX 3a/IaHUM;

- IOJITOTOBKA K CAMOCTOSTEILHBIM M KOHTPOJIbHBIM paboTam;

- MOJITOTOBKA K AK3aMEHY.

TBopueckasi Mpo6./IeMHO-OPHEHTHPOBAHHAS CAMOCTOSITe/IbHAsI padoTa
(TCP)

TBopyeckass MPOOIEMHO-OPUEHTUPOBAHHASI CaMOCTOsITeNIbHAs padoTa IIo
mucrurinHe «OOmmas U HeopraHWdecKas XUMUs», HalpaBJICHHAs Ha pa3BUTHE
WHTEJUICKTYaIbHBIX ~ YMEHUW,  OOMIEKYJIbTYpHBIX H  MPOdeCcCHOHATBHBIX
KOMITCTCHIIUMA, PAa3BUTHE TBOPYECKOTO MBIIICHHUS Y CTYJICHTOB, BKIIIOYAET B CeOs
CJIeIyIONTUE BUIBI pabOT MO OCHOBHBIM IIpo0ieMam Kypca:

- IOWCK, aHAJIN3, CTPYKTYpUpOBaHUE NHHOPMAIIHH;

- BBITIOJTHEHUE PACUETHBIX paboT, 00paboTKa U aHATU3 TAHHBIX;

- pelIeHre 3a7a4 MOBBIIICHHONW CJIIOKHOCTH, B TOM YHCJIE KOMIUIEKCHBIX H
OJIMMITUATHBIX 3a]1a4;

- y4acTHe B OJIUMITAAJIAX 0 XUMUU (TIPOGUIIH).

Conep:kanue caMOCTOSITEJIbLHOM Pa00OTHI CTY/I€HTOB 1O JUCIIUIIINHE
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Tembt unoueuoyanvuvix oomauwnux 3a0anuit (konmpoaupyemoie komnemenyuu OIIK

1.1):
1. Pacyerst 1o  xumMudeckuM  (GopMynaM M YpaBHEHHSIM  C
VCITOJIB30BAHUEM CTEXMOMETPUYECKUX 3aKOHOB
2. CocraBiieHue  3NEKTPOHHBIX  (OPMYJ  aTOMOB,  OIPEAEICHUE

BAJICHTHBIX JJICKTPOHOB, XapaKTEPHUCTHUKA COCTOSHMS DJECKTPOHOB B aTOME IpHU
MTOMOIIM Ha0Opa KBAHTOBBIX YHCEI.

3. Onucanne XUMHUYECKUX CBSI3€M B MOJIEKYJIaX C MCIOJIb30BAHUEM
MetonoB BC u MO, onucaHue CTpPOCHUS KOMIUIEKCHBIX COCIMHEHHUN ¢
ncnoir3oBanueM TKII.

4. Pacuet temnoBbix 3(h(HeKkTOB peakiuii, pacyeT U3MEHEHUS SHTPOIUU U
sHeprun ['nb0ca nmpu NpoTeKaHUU peaKuuu.

3. Onucanne COCTOSIHHSI XMMHYECKOTO PABHOBECHUSI C HCIOJIb30BAHHEM
npuHuuna Jle [larense, pacyeT KOHCTaHTBI PABHOBECHS.

6. Pacuer ckopocTH peakunu Ha OCHOBE 3aKOHA JIEMCTBYIOIIMX Macc,
XapaKTEPUCTHKA BIUSHUSA BHEIIHUX YCIOBUN HA CKOPOCTh PEAKIIHMH.

7. Pacyer koHueHTpanuu pacTBOpoB (6 cHOCOOOB  BBIpAKEHHUS

KOH]_IGHTpaI_[I/II/I), pacucT HAaBJICHUA IIapa, TCMIICPATYp KHUIICHHA W 3aTBCPACBAHUAI,
OCMOTHYCCKOI'O AAaBJICHUA PACTBOPOB SJICKTPOJIUTOB U HCOJICKTPOJIHUTOB.

g. CocrapieHue ypaBHEHUM HOHOOOMEHHBIX PEaKIUi, THIPOJIN3a COJICH;
pacyeT KOHCTaHT JUCCOLMAIUM ¥ TUAPOJIN3A.
0. CocTaBiieHME CXEM TaJlbBaHWYECKHUX 3JeMEHTOB, pacueT ux IJC;

pacyeTbl C HCIOJb30BAHUEM 3aKOHOB JJIEKTPOJIM3a; OOBICHEHHE IPOLIECCOB
ANEKTPOXUMHUYECKONW KOPPO3HH.

10. H3ydeHne OCHOBHBIX JaOOPATOPHBIX M MPOMBIIUICHHBIX METO/IOB
MOJTYYEHHUsI POCTHIX BEIIECTB JIEMEHTOB IJIaBHBIX U 0O0UHbIX noarpymnm [1C.

11. Pacuer comepxaHusi DJIEMEHTOB B  MHUHEpanax; BIAJCHUE
nH(popmareit 06 U30TOMMHOM COCTAaBE AJIEMEHTOB.

12. OObsAcHEHHE 3aKOHOMEPHOCTEM W3MEHEHMsSI CBOWCTB aTOMOB U
MPOCTHIX BEHIECTB B TpyNmnax, OOBSICHEHHWE XapakTepa W MPUYUH TPOSIBICHHUS
MEPUOANYHOCTH W aHAJIOTUU CBOMCTB.

13. OOBbsAcCHEHHE COCTOSHUSI XUMUYECKUX CBSI3€HM B MOJIEKYJIaX U HOHAX U
BJIMSIHUSI UX HA CBOMCTBA BEIIECTB.

14. 3HaHue 3aKOHOMEPHOCTEH M3MEHEHHMS KHUCIOTHO-OCHOBHBIX U
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB B psIaX OJHOTUIHBIX OKCHUIOB M
TUAPOKCUIOB, OMHAPHBIX COSAUHEHUM, COIeH, KOMIUIEKCHBIX COCTUHECHU.

15. 3HaHuMe OCHOBHBIX TPHUHIUMIIOB TIOJAYYEHUS] UM  NPUMEHEHUS
Ba)KHEUIIIMX COCIUHCHUHN AJICMEHTOB.

Tembt, ebiHOCUMbBIE HA CAMOCHOAMEILHYIO RPOPAOOMKY (Konmponupyemvle
komnemenyuu OIIK -1.1):

- OcHOBHBbIE TIOHATHS XWMHHU. ['a30BbI€ 3aKOHBI. MeTOJbl OmpeaAeICHUs
aATOMHBIX M MOJICKYJIIPHBIX Macc.
- Kitaccel HEOpraHMYECKUX COCIMHEHUM.
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- XapaKTepucTrKa 3JEMEHTapHbIX YacTUL, cOCTaB/romMX atoM. Cocrtas
AJipa, U30TOIIbI, SIIEPHBIE PEAKIINH, PAAUOAKTUBHOCTh

- ArperatHbsle COCTOSIHUS BEIECTBA C NMO3ULUNA XUMUYECKUX CBI3EH MEKIY
ero yactunamu. Kpucramnmdyeckas 1 aMmoppHasi CTpyKTypbl TBEPAOTO COCTOSHUSI.
Knaccudukanus KpucTasioB MO THUIY XUMHUYECKOW CBSI3U MEXAY YacCTHIIAMHU.
JleeKTHOCTh U HEMOCTOSIHCTBO COCTAaBa TBEP/ABIX BELLIECTB

- O6uiue cBeIeHUs O TEOPUAX KUCIOT U OCHOBAHUMN

- Koppo3zus MeTannoB, crmoco0bl 3alIMThl METAIIOB OT KOPPO3HUH

- [IppumeHeHne NpOoCTBhIX U CIIOXKHBIX COCIMHEHUH P-3JIEMEHTOB.

- biraropoansie rassl

- JloMeHHbId CHOCOO MOMY4YEHUs 4YyryHa; CHOCOOBI Iepejaesa 4dyryHa B
CTaJb.

- [IpyumMeHeHne MIATHHOBBIX METAJUIOB U X COEIMHEHUN.

6.4. 3aueTHbBIE BONPOCHI
(3auem e npedycmompen)

6.5. KoMmnboTepHoe TecTUPOBAHHE
IIpumepsl TECTOBBIX 3aaHUI AJIA IPOBEPKH UTOTOBBIX 3HAHUM
1. Xumus uzyyaer...
1) xuMHUUeCcKrEe CBOMCTBA; 2) XUMUYECKUE PEaKIUU;
3) BeliecTBa, UX CTPOCHUE, CBOMCTBA U MpeBpallieHus; 4) CTpoeHue aroMa.

2. OCHOBHBIE 3aKOHBI XUMUH:
MEPUOIMYECKHUM 3aKOH, 3aKOH KPATHBIX OTHOIICHHUIA;
3aKOH ABOrajJipo; 3aKOH IOCTOSTHCTBA COCTABA;
3akoH I 'ecca, 3akoH JlanbToHa;
MEPUOJNYECKUIN 3aKOH, 3aKOH COXPAHEHUS MaCChl U YHEPTHUH.

3. CBolicTBa BEILIECTB OMPEIESIOTCS:
TOJIBKO KAYECTBEHHBIM COCTABOM;
COCTaBOM M CTPOCHHEM MOJIEKYT;
TOJIBKO KOJIMYECTBEHHBIM COCTABOM;
TOJILKO CTPOCHHEM.

4, XJ’IOpHOBaTaH KHUCJIOTa ABJIACTCA THAPATOM CIICAYIOIICTO OKCHUaA:
1) Clzo; 2) C1203; 3) Cles; 4) C1207.

5. Kucnora, B MoJiekyjie KOTOpPOM BaJE€HTHOCTh KHCJIOTOOOPA3yIOIIEro
AJIEMEHTAa BABOE OO0JIbIIIE BaJIGHTHOCTH KUCIOTHOTO OCTAaTKa, — JTO:

1)  HCIOs; 2) HiPOy; 3) H,S0;: 4) H,Cr,0,.

6. [1pu neiicTBUM a30THOM KUCIOTHI HAa KApOOHAT MAarHusi BHIACISAETCS ...
1) yrapusiii ra3;  2) Becensiluid ra3z;  3) yIJIEKUCIHbIU ra3; 4) rpeMy4uii ras.
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7. PacnpeneneHue 3JIEKTPOHOB IO OpPOUTAISIM B OCHOBHOM COCTOSTHHH
aToMa OIpeaensaeTcs ...
npuHInom 3amnpeta [laymu;
npaBuioM XyHa;
MPUHIIUIIOM HAMMEHBIIIEH SHEPTUH;
BCEMH MEPEYUCICHHBIMU BhIIIE MPU3HAKAMHU.

8. Xumnueckas cBs13b B PH3 u CaCl, cooTBeTCTBEHHO
MOHHAs W KOBaJICHTHAsI MOJIIPHAS;
KOBaJICHTHAs MOJISIpHAs U UOHHAS;
KOBaJICHTHAs MOJISIPHAS U METAJUINYECKas;
KOBaJICHTHAsl HETIOJIIpHAs U HIOHHASI.

9. BOIBIIMHCTBO HEMETAIJIOB OTHOCUTCS K SJICKTPOHHOMY CEMEHCTBY:
S — DJIEMEHTOB;
P — DJIECMCHTOB;
d — 311€eMEHTOB;
f — aneMeHTOB.

10. Pa3zmen xumuu, H3y4alOUMid CKOPOCTh M MEXAHU3M XHMHUYECKHX
pEeaKInil, Ha3bIBACTCH ...
XMMHUYECKasi TEPMOIMHAMHUKA;
TEPMOXUMUS,
XUMHUYECKasi KHHETHKA,
KaJIOpUMETPHSL.

IIpumepbl BAPHAHTOB 3a1aHUI HA PEHTHHIOBbIC MEPONIPUATHS
I peiiTuHroBasi Touka
1 BapuanT
1. ChopmynupoBaTh OCHOBHBIC Ta30BbIE 3aKOHBI.
2. Macca 103 m* asora (n.y.) pasna 1,25 1 -10°kr. Beuucaure mioTHOCT
a30Ta 0 BOJOPOAY U BO3AYXY.
3. Beruucnure MOJSIPHYIO MacCy SKBUBAJIEHTa METAILJIA, €CIIU B €r0 XJIOpU/JIe
MaccoBas f0Jis xjopa 79,78%, MomnsipHasi Macca SKBUBaJIEHTa XJjiopa 35,451/MOIb.
4. Ckonbko cBOOOAHBIX d-opOuTaneit comepxkutcss B aromax Sc, Ti, V?
Hanummre 351eKkTpoHHBIE POPMYJIIBI ATOMOB 3THX 3JIEMEHTOB.
2 BapuaHT
1. puauun Iaymu. IIpaBuno Xynna. [IpaBuna Kneukosckoro.
2. Macca 87-10"°m> nmapa npu 62°C u nasnenmii 1,01-10° I1a pasna 0,24-1073
Kr. Bprauciante MOJEKYISIpHYIO MacCy BEIIECTBA M Macca OJHOM MOJIEKYJbI
BEILECTBA.
3. Beruucnure MmomspHyro Maccy skBuBaieHTa KHSO4 B cnemyromumx
peakuuax: KHSO4+BaCl1l, = BaSO4 + KC1 + HCI; KHSO4+KOH = K,SO,4 + H,0.
4. DHepreTHuecKoe COCTOSIHHE BHEIIHETO 3JIEKTPOHA aTOMa OIHUCHIBACTCS

CJIEAYIOIIMMHU 3HAYCHUSIMU KBAaHTOBBIX uucel: 1 = 3; [ = 0; m; = 0. AToMBI Kakux
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3JIEMEHTOB MMEIOT Takou 3yeKTpoH? CocTaBbTe ANEKTPOHHBIE (POPMYJIBI aTOMOB
ATUX DJIEMEHTOB.
3 BapuaHT

1. Jlalite ompeneneHWe YETHIPEM KBAHTOBBIM  YHCIAM, KOTOpbIE
UCIIOJIB3YIOTCSl JUIsl XapaKTEPUCTUKHU SHEPreTHUECKOTO COCTOSHUS DJIEKTPOHA B
aToMe.

2. PaccuuTaiiTe MOJIIpHYIO MacCy OKBUBaJieHTa MeTajula, €ClId Mpu
coenunenuit 7,2:10°kr Me ¢ xsmopoM Obuto moaydeno 28,2:10° xr coum.
MousipHas Macca SKBUBaJICHTa XJiopa paBHa 35,451/ Mob.

3. Kakyto »sHepruro (3B) Hamo cooOmMTH HEBO30YKIEHHOMY aToMy
BOJOPOAA, YTOOBI OH MOT HCITyCKAaTh M3Iy4€HHE C [JUIMHON BOMHEI A = 1500-10710m?

4. Hanucatp 3J€KTpOHHYIO (pOopMyIly aroma KaiblUs U TUTaHa. K kakomy
CEMEHNCTBY 3JIEMEHTOB OHU OTHOCSTCS?

4 BapuaHT

1 BosiHOBBIE M KOPITYCKYJIIpHBIE CBOMCTBA MHUKPOYACTHUL. YpPaBHEHUE JI€
bpoiis.

2. Boluucnute B 3JEKTPOH-BOJBTAX SHEPTHIO BO30YXKICHUS JJIEKTPOHA B
aTOME€ KaJIbLIMsl, €CJIM TMapbl €ro MorjomarwT (GOTOHBI C JUTMHOW BOJHBI 6573-10°
10y

4. AtomMaM KakMX DBJEMEHTOB M KaKUM COCTOSIHUSIM JTHUX 3JIEMEHTOB
OTBEYAIOT CIEAYIOIHE IeKTpoHHble Gopmynsr: 1 S?2S2, 1S?2S22P!, 1S22S22P° u
1S22S12P2?

5.0npenenure MossipHbie Macchl 3kBHBajieHTOB H,SOs u Cu(OH), B
CIIEIYIOUIUX PEAKIIMIX:

HzSO4 + KOH = KQSO4+ 2H20
Cu(OH), +HCI = CuOHCI + H,O.
S BapuaHT

1 OcHOBHBIE XapaKTEPUCTUKU XUMUUYECKOU CBSI3H.

2. Onpezmenure MOJSPHYIO MacCy ABYXBaJICHTHOro Meramna, ecau 14,2-10°
KT OKCHJIa 5TOro Meraina oopasyror 30,2-107 kr cynbdara meTamia.

3.Borunciure auny cBsizu C-Cl1 B CCLy4 110 clieiyronuM JTaHHBIM: JIJTHHBI
cesaseit C-C u C1-C1 pasusl cootBercTtBeHHO 1,54:1071% 1 1,99-1071%Mm.

4. Jlns atoma ¢ 3J€KTPOHHOM cTpykrypor 1S?2S?2P° Brummre B Tabiuily
3HAQYCHUSI YEeThIPEX KBAHTOBBIX YHCEN: I, |, m, m,, OMNpeneNuTe KaXIbli u3
3JIEKTPOHOB B MapajuiesibHoM coctostHuu. Homep snexktpona ... 1234567

n...

l...

mg ...

m; ...

b

6 BapuaHT
1. KoBaneHTHast 1 HOHHAs CBSI3b.
2. Paccumraiite nnuHy BONHBI ae bpoiuns mis monexyn remus U ¢Topa,
JBIDKYIIAXCS €O CKOpocThio 500 M/c.
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3.0npenenure o npaBuiy KilroueBCKOro mociaeaoBaTeIbHOCTh 3aI0JTHEHUS
AJNIEKTPOHAMHM TOJYPOBHEM B aTomMax »JJIEMEHTOB, €CIM WX CyMMbl 1+1
COOTBETCTBEHHO PaBHbI 6, 7 U 8.

4. Kakas u3 cBszeit: H - N, H - S, H - Te, H - Li — naubonee nonspuas? B
KaKOM M3 aTOMOB CMEIIEHO S3JIEKTPOHHOE OOJIAKO B KAXKIOM M3 MPUBEIACHHBIX
npumMepos? 5. 4,086-10° kr Meramna BBITECHSAIOT W3 KMCIOTHI 1,41 BOjopoja,
M3MEPEHHOTO ITPU H.y. DTa e Macca MeTallla BeITecHseT 12,95-107 kr cBuHIa U3
PacTBOPOB €ro cojiei. Beruncnnure MOJISIPHYIO MacCy SKBUBAJICHTa CBUHIIA.

II peiiTuHroBasi TOYKa
1 BapuanTt

I. O0wee nonsTue o pactBopax. Pactsopumocts. [IpaBuino CemeHYEHKO.

2. Ilpu cunre3e ammmnaka N, + 3H, <-> 2NH3 paBHOBecHe yCTaHOBHWIOCH
IPHU CICAYIOIINX KOHIEHTpanusax BemiecTB (Mojb/n): Cny =2,5; Cyp = 1,6; Cyps =
3,4. Bblunciure KOHCTAHTy pPAaBHOBECUSI OSTOM PEAaKIMU U HUCXOIHBIC
KoHUeHTpauu Ny u Hj.

3. B cocrosaum paBHOoBecusi cucteme: CO, + H, <> CO + H,O
peakIMoOHHas cMech uMena 00beMHbIN coctaB: 22% CO-,, 41% H,. 17% CO u 20%
H,0. Boruucnure Kp u Ke qis atoit peakiuu ipu 1900K.

4. B kakoi macce BoAbl cieayeT pactBoputh 30r Opomuga Kamus st
IIOJIYYEHHUsI pacTBOPA, B KOTOpor Maccosas 1oyt KBr paBna 6%?

2 BapuaHT

1. Paz0baBieHHble pacTBOPHI HedNeKTpoauToB. JlaBnenue mapa. (1 3akoH
Payns).

2. Bprumciure MossipHyto KoHmeHTpamuioo KoSOs, B 0,021 xoTOpOro
coaepKuTcs 2,74 pacCTBOPEHHOTO BEIIECTBA.

3. Hamumumre BbIpakeHHUs] KOHCTAaHT PABHOBECHsS CIIEAYIOIIMX OOpaTUMBIX
peaKHHﬁZ 1 ) FG304 + 4H2 <> 3F€(T) + 4H20(1~); 2) 4HC1+02 <> 2HQO + 2C12; 3)
C+CO, < 2CO

4. Ilpu HEKOTOpOW TemIepaType KOHCTaHTa paBHOBecHsl peakuuu Ho+
Br,<>2HBr paBna 1. Onpenenure cocTaB paBHOBECHOM pEaKIIMOHHOW CMECH, €CITU
TSl peakiuu ObLu B3sThI 1Moib Hy 1 2 Mmonb Bry.

3 BapuaHT

1. CBolicTBa pacTBOPOB HEDJIEKTPOJUTOB. TeMmeparypa 3amep3aHus H
KHUIIEHUS HEJJIEKTPOJIMTOB. BTOpOou 3akoH Payrs.

2. 0,601 pactBopa rugpokcuaa kamus comgepxur 16,8r KOH. Yemy paBnHa
MOJISIpHAsi KOHILIEHTpaIUs 3TOT0 pacTBOpa.

3. IIpu cocrostnuu paBHOBecusi cucteMbl N, + 3H, <> 2NH; koHlIeHTpaius
ydacTByromux BemiectB Obutu (Mosib/i): C N = 0,3; C H, = 0,9; C NH; = 04.
PaccuuTaiiTe, Kak U3MEHSETCS CKOPOCTh MPAMOW M OOpaTHOM peakiuil, eciu
JIABJICHUE YBEJIUYUTH B 5 pa3. B KkakoM HarpaBiIeHUU CMECTUTCSI paBHOBECHUE?

4. BpruuciauTte, BO CKOJBKO pa3 BO3pACTAET CKOPOCTh PEaKUUU IpHU
yBenuueHun temmepatypbl ¢ 20° go 80°C, eciau TemriepaTypHbii KodhPuImeHT
ATOM peaKUUH PaBeH 2.
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4 BapuaHT

1. 3akoH neicTByIOMUX Macc. MOJEKYISIPHOCTD U MOPSAOK PEAKIINH.

2. B kakoM HampaBieHUU OyJIeT CMEIIAaThCsl PaBHOBECHE C IMOBBIIICHUEM
TeMIIepaTyphl U JaBJICHUS I chaeayomux peakiui: 250, + O, = 2S0s3; AH%,5 =
-296,6x/1x.

3.06bemubIN cocTaB peakiu 2C0,<>2C0O + O, obu1 cnenyromum  ¢(CO;)
= 88,72%; o(CO) =7,52%; ¢(0,) = 3,76%. Halinutre Kp u Kc nns stoii peakiuu,
ecnu oOllee JaBieHUE B CHCTEME INpu JAaHHOW Temreparype (2273K) paBna
1,0133-10°TTa.

4. Bpruncnure pactBopumocth BaCl, B Bome mpu 0°C, ecnu mpu 3TOMH
temriepatype B 15,1t pactBopa coaepxkumces 5,1t BaCl,.

S BapuauT

1. ®usnueckas U XUMUYECKasi TeOpUH 00pa3oBaHUsi pacTBOpoB. CrocoObl
BBIPAKEHUS KOHIEHTPALUUA PACTBOPOB.

2. Ckopoctp peakuuu 2NO + O, <> 2NO, onuchIBaeTcs ypaBHEHHEM
v=kc* (NO)c(0,). Bo CKONBKO pa3 BO3pAcTET CKOPOCTh B3aAUMOJIECHCTBHS OKCHA
azota (II) ¢ KkucmopoaOM NpU YBETUYEHUU JIABJICHUSI B CMECU UCXOJHBIX Ta30B B 2
pasa.

3. Kakue 06bémbl Boabl U pacTBopa ruapokcuaa Hatpus o(NaOH) = 20%,
p=1,225r/cm® Hamo ans mpuroToBneHus pactBopa Maccoit 200r ¢ MaccoBoit gonei
TUAPOKCUIA HATpusl, paBHOU 5%"?

4. HanuimmuTe BhIpaX€HUE 3aKOHA JCHCTBUSA MacC JIJI PeaKkui, UIylux mno
cXeMam: 1) Az(r) +B2(r) =2 A B(r); 2)A2(r) +B(T) = BA2 (r); 3) 2A2(1-) + Bz(r) = 2A2B(1-).

6 BapuaHTt

1. CxopocTh xumMuueckoi peakuuu. OT kakuX (hakTOpOB 3aBHCUT CKOPOCTh
XAMHUYECKOMN peakuun?

2.Ckopoctb peakuun A+2B = AB; npu xonuentpauuu A 0,2monws/1 u B
0,4monw/n  paBuHa 0),08monb/(1  MuH). Onpenenure KOHCTAaHTY CKOPOCTH
B3auMoAeHCTBUA A U B 1 ykaxkute €€ pa3MepHOCTb.

3. PaBHoBecue B cucreme 2NO; <> 2NO + O, npu HEKOTOpO# TeMIiepaType
ycTtaHoBwJIOCh Tpu KoHueHTpanusax [NO;] = 0.06 moinp/i; [NO] = 0.24 monb/1;
[02] = 0,12 wmonp/n. Onpenenure KOHCTAHTY PABHOBECUSI W pacCUMTANTE
MCXOJHYIO0 KOHIeHTpauuio NO;.

4.0npenenuTte MOJSIPHYIO KOHILICHTPAIIMIO pacTBOpa XJIOpUAa MarHus, e€Ciu
U3BECTHO, YTO B pacTBOpe oObemoM 250mi conepxutcs 4,75t MgCl.

III peliTuHrOBast TOYKA
1 BapuanT

1.OCHOBHBIE XapaKTEPUCTUKU TEPMOJANHAMHUYECKON CUCTEMBI.

2.0Onpenemure AH%o5 Fe,O,, ecmu mpu peakuuu Ha kaxzabie 80r Fe,Os
noryomaetcs 426,5 k[ TeIOTHI.

3. Kak u3MeHsoTcs OCHOBHBIE CBOWCTBA OKCUIOB B psiny: Li,O — Na,O —
K;O — Rb,O — Cs,0? Ortser paiite, paccuntaB AG% g cucremsr Me,O+H,O
=2MeOH.
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4. CocTaBbT€ »JJIEKTPOHHO-MOHHBIE CXEMbl M 3aKOHYUTE YpPaBHEHUE
CIEAYIOIMNX OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA:

P+ HNO3 + Hzo — H3PO4 + NO

HZS + HNO3 — S + N02 + HQO

5. MoOXHO 1M B KadyeCTBE OKHUCIMUTENS B KHUCJIOW CpElle HCHOJIb30BaTh
K>Cr,07 B caegyronmx npoieccax Mpyu CTaHAAPTHBIX YCIOBHSIX:

a) 2F - 2e" =F,; $°=2,85B; B) 2Br - 2¢" = Bry; ¢° = 1,06B;

06) 2Cl1"-2¢ — Cly;  ¢° = 1,36B; r) 2I' - 2¢ = 15; ¢° = 0.54B.
CTaHJAPTHBIA OKUCIUTENLHO-BOCCTAHOBUTENLHEIN moTeHman §° cucreMsl CryO7%
+ 14H" +6¢e” = 2Cr** + 7H,0 pasen 1,33B.

2 BapMaHT

1. TepMOXUMHUS U €70 3aKOHBI.

2. Kakoe KONIMYECTBO TEIUIOTHI BBIAEIUTCS MpU cropanuu 22,41 MetaHa
(H.y.) 10 peakluu, €CIIn CH4(r) + 202(r) = COZ(F) + ZHZO(F); AHOfCH4(r) = -74,85
kJk/Monb; AH ooy = +393,5 1kJIk/Momb; AH f yaor) =24 1,84k J1K/MOIb.

3. B kxakoM HampaBJI€HUM HUXKE MPUBEACHHAs peakiusi OyIeT NMpPOTEeKaTh
camoHanpasieHO: SOy +1/205¢) =SO;3) OTBET 000CHOBATH, PACCUUTAB.

4. Kakoit u3 oxkuciureneri MnQO,, PbO,, K,Cr,0O; — saBnsercs nHanboiiee
¢ dextuBHbIM 110 oTHOWIEHUIO K HCL npu nonydyenuu C1,?

5.0npenenure 3JIEKTPOIHBIN MIOTEHIMAN [IMHKA, OIYIIEHHOIO B PACTBOP €r0
COIIM ¢ KOHIeHTpanuei nosos Zn** 0,001 mMoms/m.

3 BapuaHT

1.Psin CTaHJJaPTHBIX AIEKTPOAHBIX MOTEHIIUAJIOB METAJIJIOB.
["annbBaHUYECKUE IIEMEHTHI.

2. B pactBop HUTpaTta cepebpa omylieHa MeHas racTuHka Maccou 28r. I1o
OKOHYAHWUM PEAKIUU TJIACTUHKA ObljIa BEIHYTA U3 pacTBOpa, OOMBITA, BBICYIIICHA U
B3BemeHa. Macca AgNQOs, Ob11a B p-pe?

3. CocTaBbT€ CXEMbl JBYX TaJbBAaHMYECKHUX OJJIEMEHTOB, B OJHOM U3
KOTOPBIX [IUHK OTPULIATEIBHBIN 3JIEKTPO/I, B IPYTOM — MOJIOKUTEIbHBIH.

4. Omnpenenutre HW3MEHEHHE OSHTPONMUU B CTaHAAPTHBIX YCIOBHSX IS
crepyromend xumndeckon peakuuit: 2C pagur) T 2Hory = CoHeg(T)

80298C(rp) = 5,74 H)K/(MOHB-K); Sozgg Hz(r): 130,6; 80298 C2H6(r)= 229,5
JIx/(Mmonb-K)

5. Ha ocuoBanum 3Hadenuii AH%os m S pearmpyrommx BemiecTs
soiurciure AG s nporecca: SOy +1/2051) =SOsry

VYkaxxkutre, B KakOM HampaBiICHUH dTa peaknus OyAeT MNpoTeKaTh,
HpI/I6J'H/DKa$ICB K PaBHOBCCHIO: AHozgg S02(r) = —296,9K,Z[)K/MOJ'IB; Sozgg S02(r) = 284,1
I[)K/(MOJIB—K) AHozgg S03(r) = —365,2; 80298 SO3(r) — 256,23 I[)I(/(MOJ'H)—K); 80298 o2(r) =
205,03 Jx/(momb K).

4 BapuaHT

1. AmnHomHble ¥ KaTOJHBIE TMPOLECCHl TPU AJIEKTPOIU3E SIBJICHUE
NEepEHANpPSKEHNS. 2.3aKOHUUTE YPABHEHUS PEAKIUN OKUCIIEHUS - BOCCTAHOBJICHUS
¢ yuactuem KMnOy:

H3PO3 + KMHO4 + HQSO4 — H3PO4 + ...

KNO; + KMnO4 + H,SO4 — KNOs + ...
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3. HUcxons u3 BenmunH AG%g coenvHeHui, y9acTBYIONMX B PEaKIIUH,
orpenenute, Bo3MokHa Jin peakius Al,Osq) + 2SO3(1) = Al(SO4)3x)

AGOfAL203(K) = -1576.4 KI[)K/MOJIB; AGOfso3(r) :-370,37; AGOf AI2(SO4)3(K) —-
3091.9

4. Kakyro Maccy amtOMUHHUS MOXHO TOJYYUTh MPU DJIEKTPOJIM3E paciiaBa
A1,03 ecu B | r nponyckats Tok cuinoid 20000A mipu Bbixoze 1o Toky 85%7?

5. Omnpenenure 3MEKTPOAHBIA MOTEHIHA KEJNE3a, OMYIIEHHOTO B PAacTBOP
ero coau ¢ Kouuenrpanueit nonos Fe?*1 0.001 mons/1. @° eo/rer+ paBen =-0,44B.

S BapuaHT

1 . DnexTpoaHbIe MOTEHIMANBL. Y paBHeHUE HepHcera.

2. CocrtaBbT€ JJIEKTPOHHO-MOHHBIE CXEMbl U 3aKOHUYHUTE YpaBHECHHE
CJICAYIOIINX OKUCIUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMI:

NaBr + Mn0, + H,SO4 = MnSO4 + Na,SO4 + Br, + ...

KNO; + K1 +H>,SO4 = NO+I,+...

3. cxons v3 3HaYE€HHI CTaHAAPTHBIX AJEKTPOHHBIX MOTEHIHAIOB U AG®29g

VKOKHUTE, MOXHO JIH B TaJlbBaHMYECKOM DIIEMEHTE OCYLIECTBUTH
caefyronyo peakuuo, Fe + Cd*" = Fe?" +Cd °

4. Paccunrtaiite AS®s peakiuu pasziokeHUs: OEpTOIETOBOM COJM, €CIU
AS°298 KCIO3: 142,97 H}K/(MOHB-K); 80298 KCL — 82,68 I[)K/(MOJIL-K); S029802:
205,03 JIx/(Monb-K).

5. Ompenenute cuily TOKa, HEOOXOIUMYIO [JIsi Mpoliecca 3JIEKTPOIN3a
pacruiaBa xjopuga MarHus B TedeHud 104 mpu BeIxoae mo TOKy 85%, 4TOOBI
oJay4uTh 0,5KT METAUIMYECKOTO Maruus?

6.6. l'lepequb INPUMEPHBIX BOMPOCOB K IKIAMEHV (KOHmpOﬂupyeMble KomMnemeHyuu
OIK -1.1):

1. Ilpeamer xumuu. OCHOBHBIE TOHATHS XUMHHU: aTOM, MOJIEKYJA, 3JIEMEHT,
BEIIECTBO, MOJb, MOJISIpHAas Macca  BEIIeCTBa, OKBUBAJIEHT, (akTop
AKBUBAJICHTHOCTHU. 3aKOH 3KBUBAJICHTOB.

2. Tlonarue BemiecTBa M cocTaBa BemiecTBa. Knaccudukanusi BellecTB. 3aKOH
IIOCTOSTHCTBA CcOCTaBa M 3akoH ABoraapo. ['a3oBele 3aKkOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3. TlpencraBieHuss o cTpoeHUU aTtoMoB: Mmojnenb Pesepdoprna m Mozens bopa.
KopnyckynsipHO-BOITHOBAs PUPOAA DJIEKTPOHA.

4. KBaHTOBBIC YHCIa IJEKTPOHOB B aTOME. ATOMHBIC 3JIEKTPOHHBIC OPOUTAIIH.
[IpencraBnenne 06 IEKTPOHHOM OOJIaKe.

5. DIEeKTpOHHBIE U ANEKTPOHHO-Tpaduueckue hopmynsl atomoB. [IpencraBnenue
00 »HepreTmyeckoM ypoBHe U mnoxypoBHe. [lpunmun Ilaymu. Ilpuaun
HanMmeHblIer suepruu. [Ipasuna Kiieukosekoro. [Ipasuino Xynna.

6. Ilepuonuueckas cucrema .M. MenzaeneeBa, nepuoaNdecKuii 3aKoH. XapakTep
W3MEHEHHSI paguyca aTOMOB, JHEPrMU HWOHU3AlUU, CPOJCTBA K DIIEKTPOHY,
OTHOCHUTEJIBHOM 3JIEKTPOOTPULATEIBHOCTH U XUMUYECKUX CBOMCTB AJIEMEHTOB IO
IpyIIaM ¥ NEPUOIAM NEPUOINYECKON CUCTEMBI.
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7. Buppl xumuueckoil cBsaA3u. MoHHas U KoBalJieHTHast cBsA3b. (CBolcTBa
KOBAJIEHTHON CBSI3U: HACBIIIAEMOCTb, HAIPABICHHOCTh U MOJISIPU3YEMOCTb.
[TonsspHOCTH CBSI3U U JTUIIOJIBHBIA MOMEHT KaK MEpa MOJSIPHOCTH.

8. OCHOBHBIE MOJIOKEHUA METO/Ia BAJICHTHBIX CBsA3€d. CHNHH-BaJEHTHBIA U
JIOHOPHO-aKIENTOPHBIN MEXaHU3M 00pa30BaHUs KOBAJICHTHON CBSA3H.

9. IlpencraBienue o THOPUIU3ANMKA ATOMHBIX opouTasieid. Tunbl rudpuan3auu U
MIPOCTPAHCTBEHHOE CTPOEHUE MHOTOATOMHBIX MOJIEKYJI.

10. Tlonatue o MeTOZE MOJEKYJISAPHBIX OpOUTaNell. DHEPreTHIeCKUe AUarpaMmMbl
JIByXaTOMHBIX MOJIEKYJ, 0Opa30BaHHBIX aTOMaM{ TEPBOTO U BTOPOTO MEPUOIOB
MEPUOINYECKON CUCTEMBI.

11. Ilopsimox cBsizu. MarHuTHBIE CBOWMCTBa MOJEKYl B paMkax meroaa MO.
OHepreTuuecKue AuarpaMMbl JIBYXaTOMHBIX MOJIEKYJ, OOpa30BAHHBIX AaTOMAaMH
BTOPOTO IIEPUOAA EPUOIUIECKON CUCTEMBI.

12. Ilonsatne o MeTtaymMyeckon cBA3U. MoHHas, aToOMHass W MoOJEKyJIspHas
KPUCTAJUIMYECKHUE PELIETKH.

13.  OcHOBHBIE  KJacChl  HEOPraHWYECKHX  COEAMHEHMI:  OIpEICIICHMS,
HOMEHKJIaTypa W B3auMOCBs3b. [IOHATHE CTENEHHM OKHCIEHUS U COCTaBJICHHE
(bopMyJ1 OKCUI0B, THIPOKCHUJIOB U COJIEH.

14. Oxkcunpl: knaccuukalys, HOMEHKIIATypa, CIOCOObI MOJIyYE€HUsI U CBOMCTBA.
KucnotHele 1 0OCHOBHbIE CBOMCTBA. AM(POTEPHOCTB.

15. KucnoTHO-OCHOBHBINM XapakTEP OKCHIOB. Y CTAHOBJIEHUE XapaKTepa OKCUIOB B
3aBUCHMOCTH OT ITOJIOKEHMS DJIEMEHTA B MEPUOJNYECKON CHCTEME U OT CTENEHU
OKHCIICHHUS DJIEMEHTA.

16. T'mapokcuabl: KHUCIOTBI M OcHOBaHUs. Kiaccudukanusi, HOMEHKIATypa,
CHOCOOBI MOTYYEHUSI U CBOMCTBA.

17. Conu: knaccudukaiysi, HOMEHKIIATypa, CIOCOOBI TTOJTYYEHUs U CBOMCTBA.

18. TlonsaTe 0 BHYTpEHHEH SHEPIHH MU DHTAIBIHUH. DHEpreTudeckue 3PGeKThl
XxuMuueckux peakuui. 3akoH ['ecca. CraHgapTHble TEIUIOTHI 0Opa30BaHUs
XAMHUYECKUX COEAUHECHUN. TepMOXUMUYECKHE PACUETHI.

19. Tlonsitue 06 ’HTpONMH, dHEepruu [ nO6ca. TepmoanHamMudeckass BO3MOXXHOCTh
MIPOTEKAHUSI PEAKIUH.

20. CkopoCTh XUMUYECKHUX pEAKIUNA. 3aKOH JehcTBUSI Macc. KOHCTaHTa CKOPOCTH.
DaxTopskl, BIUSAIOLIIME HA CKOPOCTh PEAKLIUU.

21. 3aBUCUMOCTb CKOPOCTH peakiiuu oT Ttemmeparyphl. [IpaBuno Bant_l'odda.
DHeprus akTuBalui. 'OMOTr€HHBIM U reTepOreHHbIN Katanus. [IoHsaTHE 0 EenmHbIX
peaKuusx.

22. Xumnueckoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO PAaBHOBECUS M JHEPIUs
['n00ca, nx B3auMocBs3b. HanpasieHne npoTekaHus XUMUYECKUX PEeaKIuil.

23. Ilpunuun Jle Hlarenbe. BinusHWE KOHLIEHTpAIMM PEarupyronIuX BEIIECTB,
TEMIIEpaTyphl U 1aBJICHUS Ha MTOJIOKEHUE XUMHYECKOTO PABHOBECHS.

24. OOmras xapakTEepPUCTHKA PacTBOPOB. OTIWUYMS PAaCTBOPOB OT MEXAHUYECKUX
cMmecer. OU3NUEeCKUe U XUMAYECKHUE TIPOLIECCHI ITPU PACTBOPEHUH.

25. CrmocoObl BBIpaKEHHUS COCTaBa pPAacTBOPOB: OMPEICICHUS, EOUHHIIBI
U3MEPEHUS.
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26. PactBopel HeanmeKkTponHuTOB. OcMoc. 3aKOHbl HICAIBHBIX PACTBOPOB:
Bant_T'odda, Payms.

27. DNEKTpOaUTUYECKass TUCCOUMAIUA. DNEKTPONUTHL. [IoHSATHE O CUIBHBIX U
cnaldbix anekTponutax. CTeneHb JHUCCOIMAIMM M €€ 3aBUCUMOCTh  OT
KOHIIEHTpAIMK AeKTposnTa. KoHcTaHTa qucconuannm.

28. DIeKTpoJauTHhYecKas aucconuanus BoAbl. MOHHOE MpOU3BEAEHUE BOIBI.
Bonopoansiii mokazarens. Pacuer pH BoOAHBIX pacTBOPOB KUCIOT U OCHOBAHUU.
29. Omnpenenenue pH pactBopoB. Baxkueitmue unaukaropsl. [IpencraBienue o
OydepHbIX pacTBOpax.

30. I'ereporeHHOE€ paBHOBECHME B HACBILIEHHOM pPacTBOpPE MajlopacTBOPUMOTO
anektposiura. IlpomsBenenue pactBopumocTd. DakTOpbl, BIMSAIOIIAE HAa
PacTBOPUMOCTh MaJIOPACTBOPUMBIX JIEKTPOJIUTOB.

31. I'mpponu3 coseii. Peakuust cpeapl B pacTBOpax pPas3IMYHBIX COJICH. 3amuch
YpaBHEHUI THIPOIN3A.

32. CoBMECTHBIA THIPOJHM3 JBYX coJieil. BiusHME NTPUCYTCTBUS KHUCIIOT,
OCHOBAHUU U IPYTI'UX COJIEM HA PABHOBECUE TUAPOJINA3A.

33. KoHncranTa rugponusa. CTeneHb TUapoiiv3a U €€ 3aBUCUMOCTh OT IPHUPO/IBI,
KOHIICHTPALIMU COJIM U OT Temneparypsl. Pacuer pH ruapomnusa.

34. Tunbl XUMUYECKUX peakiuil. Peakiiuu oOMeHa B pacTBOpax 3JI€KTPOJIUTOB.

35. OKuUCIUTETbHO-BOCCTAHOBUTENbHBIE peakuuu. [loHATHE OKucauTens u
BOCCTAHOBUTENS, IIPOLIECCOB OKHUCIEHHS W BOCCTAaHOBJEHHWA. Baxuenmme
OKHUCJIUTEIN U BOCCTAHOBUTEIH.

36. TUIbI OKACIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA: ONPEAEIEHNS U IIPUMEDBI.
37. OKHCAUTENBHO-BOCCTAHOBUTENbHAS IBOUCTBEHHOCTD: MIOHITHE U TPUMEPHI.
38. MeTtoabl pacCTaHOBKH KOA(DPUIIUEHTOB B OKUCIUTEIHHO-BOCCTAHOBUTEIIHHBIX
peaKIUsX.

39. KonuieHTpupoBaHHasi CepHas KHUCJIOTa KaK OKUCIUTEIb. B3aumopelcTBue ¢
METaJIJIAaMU U HEMETAJIIAMHU.

40. KoHnieHTpUpOBaHHAs a30THAas KUCJIOTa KaK OKWUCIHUTENb. B3aumoaencTBue C
METaJIJIAaMU U HEMETAJIIAMMU.

41. PasOaBiieHHas a30THasg KHCIIOTa KaK OKHUCIHUTENb. B3aumonencTBue ¢
METaJIJIAMH.

42. llepmaHraHat Kaiausi KakK OKHUCIUTENb. [IpOAYKTBI BOCCTAHOBIICHHS B
3aBUCUMOCTH OT KUCJIIOTHOCTH CPEJIBI.

43. BaxHeilme BOCCTAaHOBUTEIU: CYIb(OUT, HUTPUT, UOAUI, CYJIb(PHUI, METAILIBI,
BOJIOPOJ — MPOJYKThI OKUCIICHUS U IPUMEPHI PEAKIUIA.

44. CrangapTHble SJCKTPOAHBIE TMOTEeHIMaNbl. CTaHIApTHBIA BOJAOPOJIHBIN
anekTpoA. YpaBHeHue HepHcTa i1 METAINIMUECKUX DJIEKTPOJOB B PACTBOPE COJIU
MeTajuia.

45. l'anpBaHnuecKkue 37aeMeHThl. CXxeMma rajJbBaHUYECKOrO SJIEMEHTA. Y paBHEHUS
AIEKTPOAHBIX MpoueccoB. DJIC rajqbBaHMYECKOTO JIEMEHTA.

46. HampaBiieHHE TPOTEKaHHsSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
CTAHIAPTHBIE AJEKTPOJHBIE MOTEHLMAIbl OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
cucteM. Pacuer sneprum ['u60ca u KOHCTaHTHI pAaBHOBECHS.
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477. DneKTpoau3 pacTBOPOB 3JEKTpoauToB. [locnenoBarenbHOCTh pa3psiga HOHOB U
MOJEKYT BoAbl. COCTaBIEHUE CXEMBI AJIEKTPOJIHN3A.

48. DNEeKTpoJI3 paACILUIABOB JJIEKTPOJUTOB. [lodydeHHe IIETOYHBbIX, MIEIOYHO-
3€MEJIbHBIX METAJVIOB U AJIFOMUHHUS B TPOMBIIIJIEHHOCTH.

49. Kopposuss MetamioB. OCHOBHbIE BHUIbI KOPPO3WUH. MeETOABI 3alUThl OT
KOPPO3UHU.

50. KowmmuekcHble coeauHeHus. CTpoeHME  KOMIUIEKCHBIX  COEIWHEHUIL:
KOMITJIEKCOOOpa30BaTelb, JINTAH b, BHEIIHSSI M BHYTPEHHSS Cephl.

51. Kimaccudukanus KOMIIEKCHBIX COSTMHEHHM TI0 3apsay KOMIIEKCHOTO MOHA |
1o Ipupoje auranaa. HomeHnkiarypa KOMIUIEKCHBIX COETMHEHUM.

52. DIeKTpoJUTHYECKas AUCCOIMAlUS KOMIUIEKCHBIX coeauHeHuil. KoHcTtanTa
yCTOMYHUBOCTU. KOHCTaHTa  HECTOMKOCTH. Y CTOMYHMBOCTh  KOMIUIEKCHBIX
COCIVHEHNH.

53. DOnementsl I A rpynmbl: o0mIas XapakTEPUCTHKA, CIOCOOBI TOJIYYEHHS,
CBOWCTBA, BAYKHENIIME COCTMHEHUS.

54. Dnementsl Il A rTpynmel: oOmiasi XapakTEpPUCTHKA, CIOCOOBI TOJYYEHHS,
CBOWCTBA, BAYKHENIINE COCTMHEHUS.

55. Dnementsl VII A rpynmsl: oOmas XxapakTepuCTUKa, BXKHEUIIINE COSTUHEHUS.
CrniocoObl OJTy4eHHMsl, CBOMCTBA U MPUMEHEHNE BAXKHEUIIINX COCTUHEHUH.

56. O6mas xapakrepucTuka p-anemeHToB VI rpynmel: Kucnopos, 030H, nepokcua
BOJIOPO/JIa: CIIOCOOBI MOTYyUYEHUS, CBOMCTBA U IPUMEHEHHUE.

57. Cepa, ceneH, Telyp, HaxOXKICHHE B IMPHUPOJAE, IOIYYEHHE MU CBOMCTBA
BaXXKHEUIIINX COCIUHCHUM.

58. OOmasg xapakTEepUCTHKa pP-3JEMEHTOB V rpynnbl. AMMUAK, IMOJTYYEHUE,
ctpoeHre u cBorctBa. Conn aMMoHHs. OKCHIBI a30Ta, MOJYyYEHHUE, CTPOCHHUE U
CBONCTBA.

59. A30THas 1 a30TUCTask KUCIIOTHI, TOTy4YeHUE, CTpOCHHE, cBoicTBa. HuTpatsl, ux
TepMUYECKas yCTOMUYNBOCTb, OKUCIUTEIIbHASI aKTUBHOCTh. A30THBIE YA0OpPEHHUSI.
60. CriocoObl Mmoy4yeHusi, CBOMCTBA M puMeHeHue Gochopa U ero CoOeaMHEHHI.
dochopHbIC YI00pCHHUS.

Kpurtepuu (popMupoBaHus OIIEHOK MO MPOMEKYTOYHOH aTTeCTAlIMU:

«omauunoy (30 OamwioB) — TONYyYalOT OOydYalOIIHECs, KOTOpPhie CBOOOIHO
OpPHEHTHUPYIOTCS B Marepuaie M OTBedaloT Oe3 3arpynHeHMid. OOyuarommuiicsi crocobeH K
BBITTOJTHEHHUIO CJIOKHBIX 3aJ[aHWi, MMOCTaHOBKE Ieled W BHIOOpe MyTed WX pealn3allvy.
Pabora BbIMOIHEHA MOMHOCTHIO O3 omooK, pemeHo 100% 3ananmii;

«xopowo» (20 6amioB) — MOTy4YarOT OOyYarONIUEecs, KOTOPHIE OTHOCHUTEIIBHO IOJIHO
OPUEHTHPYIOTCSI B MaTepuaie, OTBEUaloT 0Oe3 3aTpydHEeHMId, JOMYCKAaIT HE3HAYUTEIhbHOe
KOJMYECTBO OmMUOOK. OOyJaronuiicss crocoOCH K BBIOJHCHHUIO CIIOKHBIX 3amaHuii. Pabora
BHIMIOJIHEHA TIOJHOCTBIO, HO HMEIOTCS He Oojee OAHON HerpyOoil ommOKH W OJHOTO
Hejodera, He Ooiee Tpex HemodeToB. J[OMyCKaroTCs HE3HAYUTENbHBIE HETOYHOCTH TIPH
pemenun 3aaay, pemieHo 70% 3anauy;

«yooenemeopumenvuo» (10 OamwmoB) — TONydYarOT oOOy4aromuecs, y KOTOPBIX
HEJOCTaTOYHO BBICOK YPOBEHBb BIIAJICHHS MaTepuanioM. B mporecce oTBera Ha 3K3aMeHE
JOMYCKAIOTCS OMMOKM U 3aTpydHEHHs 0pU U3JIokKeHHH Mmarepuana. OOydarommuiics
MPAaBWILHO BBIMOJHUI HEe MeHee 2/3 Bcell pabOThI WM JOMYCTHJ He Ooyiee oIHON rpyboit
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OMMOKKA M JIByX HEIOYETOB, He Ooiee OAHON TpyOoil m OJHON HEerpyOoil ommOKu, He
Oosee Tpex HErpyObIX OHIMOOK, OMHOW HerpyOoi. OOydwaronuiicss 3aTpyaHSeTcs C
MpaBUJIHLHOW OLIEHKOW MPEJIOKEHHOMU 3a/1a4uM, TaeT HEMOJIHbIN OTBET, pelieHo 55% 3amay;

«Heyooenemeopumenvno» (Meree 10 GaioB) — MOJIy4arOT OOy4aromIuecs, KOTOpbIE
JIOMYCKAIOT 3HauuTeNnbHble omuOku. OOyuarommiics WMeeT JHIIb HavYaJbHYI0 CTENeHb
OopueHTaluu B Matepuaine. B pabore yucio omuOOK M HEJOYETOB MPEBBICHIIO HOPMY JIs
OLIGHKM 3 WM TPaBWIBHO BBINOJIHEHO MeHee 2/3 Bceil paborbl. OOydwaromuiics naer
HEBEPHYIO OLIEHKY CUTyalluu, peueHo meHee 50% 3anay.

6. MeToanyecKkue MaTepuaJibl, onpejesdoiiye Mpoueaypsbl
OLleHMBAHMA 3HAHUMW, YMEHWUHM, HABBIKOB M (MJIM) OINbITA

AeATEe/IbHOCTH

MakcumansHas cymma (100 6GannoB), Habupaemasi CTyAeHTOM MO AUCUMMNNUHE
BKMIOYaEeT [Be COCTaBMsAoLMeE:

— nepeasi cocmasenswas — OLUeHKa PEerynsipHoOCTM, CBOEBPEMEHHOCTW W KayecTBa
BbINOMHEHUSA CTyAEHTOM Yy4yebHOM paboTbl MO W3YyYEHWO AUCUMNMUHBI B TEYEeHWe nepuoaa
N3y4eHns ONCUMMIUHBI (CEMECTpa, UMM HECKONbKUX cemecTpoB) (cymma — He 6onee 70 6annos).
Bannbl, xapakTepu3ytoLime ycneBaemMocTb CTyAeHTa No AUCLMNIMHE, HabyparTcsa UM B TeYeHUe
Bcero nepuoaa obyvyeHusi 3a usydeHue oTaenbHbIX TEM U BbINOMHEHWE OTAENbHbLIX BUAOB paboT.

— 8mopad cocmaessidnuwad —  OuUeHKa 3HaHWN CTyaeHTa no peasynbTaTtam

NPOMEXyToYHOW aTtTecTauum (He 6onee 30 —6annos).
Kputepnem oLEeHKM YpOBHS COPMUPOBAHHOCTU KOMMETEHUMA B pamMkax Yyd4ebGHOM
AVCLMMNAUHBI ABMSIETCS 3K3aMeH.

lleﬂblo RPOMEINCYMOUHBLX ammecmauuﬁ 10 AUCHUINIMHE ABJICTCA OLICHKa
KadyeCTBa OCBOCHHA JHUCITUITIIHMHBI 06y‘IaIOHII/IMI/IC$I.

KpI/ITepI/II/I OIl€HKH Ka4YeCTBad OCBOE€EHUA AUCHUIIJINHbI

OueHka «omsiu4HO» — om 91 do 100 6ansioe — TeopeTUHECKoe coaepKaHne Kypca
OCBOEHO MOMHOCTblO, 6e3 npobenos, HeobGXxooumble MNpakTUYeckue HaBblkn paboTbl C
OCBOEHHbIM MaTepuanom cdopMupoBaHbl. Bce npegycMOTpeHHble nporpaMmon 0By4eHust
yyebHble 3a4aHunsi BbIMOSIHEHbI, KAYECTBO MX BbIMOSIHEHWNS OLlEHEeHO 4McnoM 6annos, GnmnskuM K
MakCcMManbHOMy. Ha ak3ameHe CTyAeHT OeMOHCTpupyeT rnybokue 3HaHWs npeaycMOTPeHHOro
nporpamMmmon Matepuana, yMeeT YeTKOo, TAKOHWYHO W FIOrM4ecKku nocrefoBaTenbHO OTBeYaTb Ha
nocTaBfeHHble BONPOCHI.

Ouerka «xopowo» — om 81 do 90 6ansoe — TeopeTU4YecKkoe coAepxaHue Kypca
OCBOEHO, Heobxoaumble MpakTUdeckue HaBblkM pPaboTbl CHOPMUPOBaHbI, BbINOHEHHLIE
yyebHble 3agaHus  coepxaT  HesHauuTenbHble  owunbkn. Ha  9k3ameHe  CTydeHT
OEMOHCTPUPYET TBepOoe 3HaHMS OCHOBHOMO (MPOrpaMMHOro) maTepuana, yMmeeT 4eTko,
rpamoTHO, 6e3 CyLLEeCTBEHHbIX HETOYHOCTEN OTBEYaTh Ha NOCTaBMIEHHbIE BOMPOCHI.

OueHka «ydoenemeopumesibHo» — om 61 0o 80 6annoe — TeopeTUdeckoe
cogepXaHue Kypca OCBOEHO He MOJSIHOCTbI, HeobXoAuMble MNpPaKTUYecKUe HaBblkM paboThbl
copMMpoBaHbl  YaCTUMYHO, BLINOSNHEHHblE y4ebHble 3adaHusa cofepat rpybble owwnbku. Ha
3K3aMeHe CTyOeHT [EeMOHCTpUpyeT 3HaHWe TOSIbKO OCHOBHOIMO MaTtepuarna, oTBeTbl coaepxkar
HeToYyHOCTW, cnabo  aprymeHTMpoOBaHbl, HapylleHa nocrneaoBaTeNbHOCTb  U3NOXKEHUS
maTtepuana

OueHka «HeydoesiemeopumesnibHo» — om 36 do 60 6annoe — TeopeTnyeckoe
codepaHue Kypca He OCBOEHO, Heobxooumble npakTU4eckme Haeblkm paboTbl  He
cchopMurpoBaHbI, BbINOMHEHHbIE YYeOHbIE 3adaHusa cogepXaTt rpyobie owmnbky, 4ONONHUTENbHAs
camocTosiTeNnbHass paboTa Hag MaTepuanom Kypca He npuBedeT K CyLeCTBEHHOMY
MOBLILLIEHNIO KayecTBa BbINOJSIHEHMST Y4ebHbIX 3adaHui. Ha sk3ameHe CTYOEeHT AEMOHCTpupyeT
HEe3HaHMe 3HauMTeNnbHOM YacTu maTepuana, CylwecTBeHHble Oowunbkn B OTBETax Ha
BOMPOCbI, HEyMeHWe OpUEeHTUPOBaTLCA B Martepuane, He3HaHUWe OCHOBHbIX MOHATUN
ONCUUNNNHBI.
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TunoBbie

3a/laHMA,

obecneyuBawInye

dopmMupoBaHue

komneteHuui OIIK -1.1; npeacraB/ieHbl B Ta6/MLe 7.

Ta6auna 7. Pesynbrarsl ocBoeHHs y4eOHOM IMCHUILVINHBI, MOAJIe/Kale

NpoBepKe
OcHoBHBIE IOKA3ATEH Bup ouenounoro
Pe3yabTarbl
OLICHKH MarepuaJja,

o0yyeHust

pe3yJibTaTOB 00y4eHH sl of0ecrnieyuBaroue
(KOMIIETeH M H)

¢dopmupoBanue
OIIK -3.1 - 3naem: Tunossie OLICHOYHBIE
- OCHOBHBIE 3aKOHOMEpPHOCTHM | MaTepuajbl g  YCTHOIO

MMPOTCKAHUA XUMHUYCCKUX ITPOLECCOB U

XapaKTePUCTHKH PaBHOBECHOTO
COCTOSTHUS

- TIPUHITUITBL
MaTEMaTHYECKOTO MOJCIUPOBAHUS H
CHUCTEMHOTO aHaim3a XUMHKO-
TEXHOJIOTUICCKIX MIPOIIECCOB:
pEKTH(UKALIHS; abcopOrus;
JUCTHILISAIMS; OKCTPAKIUS; CYIIKa;
buibTpanus; MIPOIIECCHI

MMOJIMMEpHU3AallMA; KPUCTAJUIM3alUd M3

orpoca;

TUIIOBBIE TECTOBBIE 3aJaHMUS;
TUIIOBbBIE OLIEHOYHBIE
MaTepHalIbl K SK3aMEHy

Ymeem:

- BBITIOJIHATh  CTaHJAPTHBIC
nercTBUs (Kiaccu(puKaIus BEIeCTB,
CTPOCHHME  BEIIECTBA, COCTABJICHHUE
CXEM TIPOIIECCOB, CHCTEMaTH3alMs
JaHHBIX U T.I.) C Y4€TOM OCHOBHBIX
MOHATUM M OOIIMX 3aKOHOMEPHOCTEM,
dbopMynupyeMbIX B paMKax 0a30BBIX
XUMHYECKUX AUCIIAIIINH

- 3aI11MChIBaTh YpaBHCHHUA
XUMHUYCCKHUX peaKuMﬁ, JCKalux B
OCHOBC THUITOBBIX XUMUKO-

TEXHOJIOTUYECKUX ITPOLECCOB
- pa3pabarbIBaTh alrOPUTMbI
MO/JICJINPOBAHMUS, aHaym3a u
JTMarHOCTUKU MOBPEXKACHUN B
XUMHUYECKHX IIPOU3BOJICTBAX.

Turnosbie
MaTepuaibl  JIIs
orpoca (pazzen 5.1.1)
THIIOBBIC TECTOBBIC 3aJ[AaHHS
(pazmen 5.2.2.);

MpPUMEpPHBIE TEMBI JIOKJIAJ0B
(pazmen 5.1.5);

TUTIOBBIE OIECHOYHBIC
MaTepuaibl K 9K3aMeHY
(pazmen 5.2.)

OLCHOYHBIC
YCTHOT'O
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Braaoeem: Tunossie OIICHOYHEIE
- HaBBIKAMH PA0OTHI C YUEOHOW | MaTepHAIIbI TUIA YCTHOTO

JUTEpaTypoit 1o OCHOBHBIM | OIIPOCA;
XUMHUYECKUM JUCLUILIMHAM TUIIOBBIE TECTOBBIE 3aJaHMUSI;

- HaBBIKOM PabOTHI ¢ y4eOHOM | TUIIOBBIE OLICHOYHBIC
JUTEpPAaTypoil 1O HEOopraHuveckoii, | MATCPHAIILL K SK3aMCHY
OpraHUYEeCKOu, aHAJUTUYIECKOM,
¢u3nUeckoil XMMUU U XHMHUYECKOH
TEXHOJIOTUU

- 0a30BbIMH  HaBBIKAMU
MOJIyYEHUSI U U3YYCHHS] XUMHUYECKUX
CBOMCTB  COCIMHEHUN  pas3IM4YHON
OpUPOABI ISl pelIeHus  3ajad
PO eCCHOHAIBHON e TEIHHOCTH

7. YHEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI
MOAYJIs)
7.1 OcHOBHAas1 JIUTEpaTypa

1. I'muaxa H. JI. O6mas xumust. - M.: Xumus, 2012.

2. KoukapoB JX.A. Heoprannueckas XuMHs B YPaBHEHMSX pEaKLUU.
VYyebnoe mocobue «Jomymeno YMO 1o KIacCHYECKOMY YHHUBEPCUTETCKOMY
oOpazoBanuto» 1 cTyaeHToB. U3n-Bo «IIpunt-nientpy», Hanpuuk, 2012 1. 350c.

3. Xaxanuna T.W. u ap. Heopranmdeckas xumust: YueOHoe riocooue. T. Y. XaxanvHa,
B. W. I'pebnnkoBa, H.I'. Hukurina. - M.: FOpaiir, 2010. -288c.

4. VYrait S.A. O6mas u HeopraHudeckass XuMus: YUYEOHHK BY30B. — M.:
Bricmas mkona, 2004.

7.2. lonosiHUTEILHAS JIUTEPATYpa
1. Crenun B.J1., [IBeTkoB A.A. Heoprannueckas xumus. —M.: Beicur. mik.,1994. —
607 c.
2. HoBukos I'.11. OcHoBBI 0011e# xumun. —M.: Beicnr. mk., 1988. —431 c.
3. HoBoxxenoB B.A. Beeaenue B Heoprannueckyro xumuto: B 2 4. bapuayn:. U3n-
Bo AI'Y, 1998; 1999. —742 c.
4. AxmeroB H.C. u np. JlabopaTopHble W CEeMHHApPCKHE 3aHSATUS 1O OOmeld u
HEOPraHWYEeCKOM Xumuu.: YueOHoe mocobue s CTyIEHTOB By30B M., Bricuas
mkoJja, 2003, 367c.
5. Kypc xumun / Tlox pen. H.B. Koposuna, 2-e uzz. - M.: Beicmas mkosna, 1990.
6. AxmeroB H.C. O6mras u neoprannueckas xumusi. M.: BIII, 2001. 743c.
7. I'munka H.JI. 3agaun u ynpaxuaenus mo o6meit xumuu JI.: Xumus, 1985.
HexpacoB b.B. OcHoBbl 001m1eit xumuu. M.: Xumus, 1972-1973, T. 1,2 u 3
8. Cnuubin B.U., Mapteinenko JI.M. Heoprannueckasa xumus. M.: U3g-so MI'Y,
1991,1994. 4.1, 2.
9. Kapanerpsnny M.X., Hpakun C.JM. OOmas u HeopraHuyeckas XUMHUSI.
M.: Xumus,1994. 588c
10. O0mas u Heoprannyeckas xumus: B 2 1./ [Tox pen. A.®d. Bopobsera. Tom 1.

Teopernueckue ocHOBbI xuMuu.- M.: UKI] «Akagemkuura», 2004.-371 c.
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11. Xpro [Ix. Heopranuueckas XUMHS: CTPOCHHE BEIIECTBA U PEAKIIMOHHBIE
cBoicTBa BemecTB. M.: Xumus, 1987. 696c¢.

12. TperbsxoB FO.[. , Mapteinenko JL.U. , I'puropeeB A.H., IluBamze A.I1O.
Heoprannueckass xumusa. Xumusi simemeHToB M.: Xumwus, Kuura 1, 2001. 472c,
Knura 2, 2001. 583c.

13.. O6mass u HeopraHuveckas xumus B Bompocax: [locoOue mist By30B / P.A.
Juaun, JLYO., AnukbepoBa, - 2-¢ uz., nepepad. u gomn. — M.: Jlpoda, 2004-304 c.

7.3. llepunoanyeckne U31aHus
1. )KypHan HEeOpraHu4eCKON XUMHUH.
2. Xypnan Xumus. Meroauka mpenoiaBaHusi XUMHH.
3.KypHan Xumus B mIKOJIE.

7.4. UaTepHeT-pecypcsbl

1. KOMIIJIEKT OMOpHBIX CXEM-KOHCIEKTOB IO TeMaM: 3JIEKTPOJIUTUYECKAs
JUCCOLMAIUS; KHUCJIOThl, OCHOBaHMs, aM(OTEpHbIE THAPOKCUABI, COJU Kak
AIIEKTPOJIUTHI; peakiiui HOHHOTO oOMeHa http://dissociation.nm.ru/ .
2.Kputepun  NpOTEKaHUS  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pPEaKIIUil:
METOINYeCKas pa3paboTka TUTSE npenojiaBarenen XUMUHU
http://som.fio.ru/item.aspid=10004859
3. Aaumaruu o xumuu http://som.fio.ru/items.aspid=10001380
4.llonmynsipHast OMOIMOTEKa XHWMHUYECKHX 3JeMeHTOB .McTopuss OTKphITHS,
buznyeckue CBOMCTBA 3JIEMEHTOB http://www.n-t.org/ri/ps
5.00yyaromias SHUMKIONEAWS: XuUMHUA. TeopeTHYecKue OCHOBBI  OOIIEH,
HEOPraHWYECKOM W OPraHWYEeCKOW XHMHH, TECTHI, CIPaBOYHBICE MaTepUabl.
http://www.informika.ru/text/database/chemy/START.html.
6.becrutatHpIi Kypc XUMHUH. DJIEKTPOHHBIA YUEOHHUK MO OOIIE 1 HEOPraHMYECKOM
XUMHH: TEOPETUYECKHUE OCHOBBI, OOJBIIOE KOJWYECTBO 3a/Jay C PEIIECHUSIMH,
CIIPaBOYHBIE MaTEpHalibl, JOMAIHUE 3aJaHus, PEKOMEHIAlMU K HK3aMeHaM.
http://www.anriintern.com/chemistry/intro.shtml.
7.01KpbITass XuMusd. YdeOHOe MocoOue MO XHWMHH, COJepkaiiee Oa30BBbIA H
JOTIOTHUTENBHBIA MaTepuas, WUIIOCTPALUM, CIPABOYHbIC TaOIUIBI, pa30op
pEeIIeHU  TUMOBBIX  3a/Jad, 3aJaHusl I CAaMOCTOSTEIBHOW  PabOTHI
http://www.college.ru/chemistry/course/design/index.htm.
8.001mas U HeopraHudeckas XuMus: 4acTb 1. Marepuansl mo oOuied XUMHH:
OCHOBHBIC  TIOHATHS  XWMHH, CTPOSGHHE  aToOMa, XUMHUYECKash  CBS3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc.
9.00mas 1 HeopraHuveckas XUMHs: 4acThb 2. Marepuanbl 1O HEOPTraHUYECKON
XUMHH OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCIUHEHUH, UX CBOMCTBA U CIIOCOOBI
nosydenus. http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc.
10.1nTepecHple  OMBITBI O XUMHHU. METOOUKKM TPOBEACHHUS HEKOTOPBIX
3¢ (HEKTHBIX JEMOHCTPAIIMOHHBIX OMBITOB. http://kvaziplazmoid.narod.ru/praktika/
11.IIporpammHoe oOeclieueHHEe 110 XHMHU. AHHOTHPOBAaHHBIC CCHUIKM Ha
CYIIIECTBYIOIIME MTPOTPaMMHBIE pecypchl o XxuMuu. http://chemicsoft.chat.ru/
12.XuMuss XaabKOT€HOB. YuUeOHOE TOoCcOOMe TI0 HEOPTaHWYECKOW XUMUH.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html.
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http://kvaziplazmoid.narod.ru/praktika/
http://chemicsoft.chat.ru/
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html

13. XumMuueckuii 1eMOHCTPAIIMOHHBIN SKCIIEPUMEHT: OaHK JaHHBIX. Temaruueckas
KOJUIEKIIUS CCBhUIOK Ha OpWUTMHAJbHBIE JKypHAJIbHBIE CTaTbU M  KHUTH.
http://www.urc.ac.ru:8002/Universities/CSPl/chem/Home.html.

14. Heopranunueckas xumus. Bwupaeoonweitel B Enunoit komiekuuu [[OP
http://school-collection.edu.ru/collection/chemistry/.

15. OcHOBBI XUMUU: INEKTPOHHBIN yueOHUK .http://www.hemi.nsu.ru.

16. DnexkTpoHHass OuONMMOTEKa Y4eOHBIX MaTepUalioB MO XHMMHUM Ha TOpTaje
Chemnet. http://www.chem.msu.su/ras/elibrary/.

17. WebElements: OHJIAH-CITPAaBOYHHUK XUMUYIECKUX AJIIEMEHTOB.
http://webelements.narod.ru.

19. Knaccuduxarus xumudeckux peakiuii. http://classchem.narod.ru.

20. Kypc xumuu Ha cepBepe OecIIaTHOTO JUCTAHIIMOHHOTO 00pa30oBaHus
http://www.anriintern.com/chemistry/.

21. [Ilepuommueckuii 3akoH J.M. MeHneneeBa ©  CTPOEHHE aTOMA.
http://mendeleev.jino-net.ru.

22. [lonynsipHast OMOIMOTEKAa XMMUYECKUX 3JIeMEHTOB .http://n-t.ru/ri/ps/.

23 http://www.xumuk.ru/,http://www.nanometer.ru/2011/09/17/obshaa_i_neorgani
cheskaa himia 261874.html.

24. CnpaBoyHas npaBoBasi cucteMa «I'apant». URL: http://www.garant.ru.

25. CnpaBounasi mpaBoBas cucrema «Koncynbrantllmoc». URL: http:/www.
consultant.ru

npogheccuoHanbHble NOUCKOBbIE CUCTEMBL:
26. IlomnotekcroBas 0aza ganHbiXx ScienceDirect: URL: http://www.
sciencedirect.com.

Bupryanbnasie npubops! (virtual instruments) - KOMIbIOTEPHBIE MPOTPAMMBI,
WCITOJTHSIOINNE, C TIOMOIIBIO KOMITBIOTEpAa ¥ OTHOCHUTEIBHO HECIIOXKHOTO
o0opynoBaHusi (aHamoOro-IMUGPOBBIX U IUGPOAHATIOTOBBIX IpeoOpazoBareneH,
JATYMKOB W HCTIOJHUTENBHBIX YCTPOMCTB), (YHKIMH Pa3IMYHBIX MPUOOPOB.
Bupryanbhable mpruOOpbl HCIOIB3YIOT KaK JIJIsi 3aMEHbI OOBIYHBIX TPUOOPOB, TaK U
JUTSL peau3aliii YHUKAJIBHBIX U3MEPEHUH, JIJIs1 KOTOPBIX HET OOBIYHBIX TPHOOPOB.

Buprtyanbabie mpubopsl B (U3UKO-XMMHYECKOM DJKCIHEPUMEHTE MOKHO
HaiTh Ha caiite: http://pdeis.at.tut.by/

ba3zvi oannwix

JI1st caMOCTOSATEILHOM, HHIUBUAYAIbHOW padOThHI, TTOJATOTOBKH TTPOCKTHBIX
U HCCIEOBATCIBCKUX pPabOT IO MeIarornyeckol IMpPaKTHKE PEKOMEHIYETCS
HCITOJIB30BaTh JJICKTPOHHO-OMOIMOTEUHYIO CUCTEMY (pecypchl HHPOPMAITMOHHOTO
uentpa ®I'bOY BO KBI'Y ob6ecneunBaromuii JOCTyN K PSAY MEXKIYHAPOIAHBIX
W31aTENbCTB U 0a3 TaHHBIX:

1. SciVerse Scopus(http:// www.scopus.com)

2.  OBC IPR BOOKS (http://iprbookshop.ru/)

3.  OBC «Konucynbrant crygenta» (http://www.studentlibrary.ru)

4 Web of Science (WOS) (http://webofknowledge.com).

7.5. Metoanueckue ykazaHusi K JJa0OPaTOPHBIM 3aHATHAM
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1. XacanoB B.B., Xunosa C.b., BunnmwxkeBa M.K., YUepkecoB 3.A. Xumwus
(;1aGoparopublit pakTukyM, yacTs [). U3n. KBI'Y, Hansuuk, 2011, 98 c.

2. Koukapos K.A. JlabopaTopHble pabOTHI 110 OOIIEH U HEOPTaHUYECKON XUMUHU. —
N3n. KbI'Y, Hanpuuk, 2010 1, 124c¢

3. TxamoxoB H.U., KapoB A.A., UepkecoB b.X., Bungmxera M.K. O6mas u
HeopraHuyeckas Xumus (3aaHusi U Metoaudyeckue pekomennanuu). M3n. KBI'Y,
Hanpunk, 2009, 46 c.

4. Ksapo A.A., KoukapoB XK.A. JlaGopaTopHbIli MPaKTUKyM MO OOIIEH XHMHH.
M3n. KBI'Y, Hanpuuk, 2008 1. 70c.

5. Koukapos X.A. Jlabopatopusiii mpaktukym. Yacte 1. OOmmii Kypc XUMUH.
Hanpuuk, 2003r. 33c.

6. KoukapoB X.A. JlaGoparopubiii npaktukyM. Yacte 2. Heopran. xumwus.
Hanpuuk, 2003r, 36¢.

7. KoukapoB X.A. JlaGoparopusiii mpaktukyM. O6mias xumus . Hanpunk, 2002r.
50c.

7.6. MeToanuecKue yKa3aHus K NPAKTHYECKUM 3aHATUAM
1. KoukapoB X.A., UepkecoB b.X. P-anementsl VIA-rpymnmsl I[lepuognueckoit
cuctemsl JI.M.Mennenees, KbI'Y, Hanpuuk, 2005 r ,46¢.
2. KoukapoB XK.A., UepkecoB b.X. P-anementsl VIIA-rpynnel [lepuognueckoit
cuctemsl JI.1. Mengeneera KbI'Y, Hanpumk, 2006 1, 35c¢.
3. KouxkapoB X.A. Peakuuu moHHOro oOMeHa B BOJHBIX pacTBopax. Hampuuk,
KBI'Y, 2005, 60c.
4. KoukapoB X.A. Peakiium KUCIOT M OCHOBAaHMI B HEOPTaHUYECKOU XUMHUHU C
nozunu teopun bpencrena-Jloypu. KbI'Y, Hansuuk, 2006, .50c.
5. KoukapoB K.A. DneKTposin3 pacTBOPOB U PACILJIABOB COJIEA U OKHCIUTEIBHO-
BoccTaHoBUTENbHBIEC peakinu. KbI'Y, Hanpuuk, 2010 1. 46¢.
6. Kapos A.A., Koukapos XK. A. O6mast u Heopranuueckasi Xumusi. MeT. yka3zaHusl.
W3n. KbI'Y, Hanpuuk, 2011 r. 55¢.
7. Tem6otoB B.K. u ap. Heopranuueckast xumusi: 3ajaHus JUisi CaMOCTOSTEIBHOM
pabotsl (uacts I). Hanpuuk: KBI'Y, 2008. —42 ¢
8. TembotoB b.K. u np. Heopranudeckast xumusi (3aaHusi Jjisi CaMOCTOSTEIHHON
pabotsl, yacts II) KbI'Y, Hanbuuk, 2009, 45 c.

7.7. MeTonnyeckne yKa3anus Mo NpoBeIeHHI0 PA3JIHYHBIX Y4eOHBIX
3aHSAITHIA, K KyPCOBOMY NPOEKTHPOBAHUIO U IPYTUM BHIAM CAMOCTOSITEJILHOI
padoThI

Memoouueckue ykazanusa K nPAKmu4ecKum 3aHAMuIM

[IpakTrueckue 3aHsATHS MPEACTABISAIOT cO00M 0co0yI0 (hopMy OpraHU3ALMU
y4eOHOro mpolecca, B X0Jle KOTOPOrO CTYAEHT JOJDKEH MPHUOOpecTH yMEHUs
NoJlydyaTh HOBBIE YyueOHbIE 3HAHUSA, WX CHCTEMAaTU3HPOBaTh, OINEPUPOBATH
0a30BbIMUM  TMOHATUSMU M TEOPETUYECKUMHU  KOHCTPYKIHMAMH  y4eOHOM
JTUCIMIUIMHBL, peIIaTh MMO3HABATEIbHBIC 33J]a4l; JJOTUYHO BHICTPAUBATh YCTHBIE U
NUCHbMEHHBIE TEKCThI. Llenpl0 MpakTUYECKUX 3aHATUHN SBISETCS MPHOOpETEHHUE

CTYACHTaMHU  HOBBIX 3H21HPII>1, YMGHI/Iﬁ KU  HAaBbIKOB, HGO6XOI[I/IMBIX I
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npo(heCcCHOHANBHON EATETbHOCTH, PA3BUTUE Y HUX TYMAHUTAPHOTO MBILIUICHUS U
UHTEJJIEKTYaJIbHBIX CIOCOOHOCTEH KaK CpEeACTBAa WHAMBHUIYAJBHOTO OCBOEHUS
yuyeOHOW JucuUIUIMHBL. Bce 3TO TpeOyeT TIIAaTenbHOM IMOATOTOBKH K
IPAKTUUECKUM 3aHATUSIM. [Ipy MOATrOTOBKE K NMPAKTUYECKUM 3aHIATHUSM CIEAYyeT
UCIIOJIb30BaTh BCIO PEKOMEHI0BAaHHYIO JIUTEPATYPY, Pa3MELICHHYIO Ha OyMaXKHBIX
U DJIEKTPOHHBIX HOCUTEIsIX. BHauane oOyuaronmmcss HE00XOAMMO 03HAKOMUTBCS
C IJIAHOM NPAaKTHUYECKOIO 3aHATHS, 3aT€M IPOYMTATh TEKCThl PEKOMEHIOBAHHOM
JUTEpaTyphl U HaWTU WHGOPMALIMIO, HEOOXOIUMYIO JJI MUCbMEHHOTO OTBETa Ha
MIOCTABJICHHBIE BOITPOCHI.

Oco060€ MeCTO B CTPYKTYpE MPAKTUUYECKOTO (CEMUHAPCKOTO) 3aHITUSI UMEIOT
yueOHble JOKIaAbl Wiau  pedeparbl, KOTOpPbIe TMO3BOJSIOT  CTYyACHTaM
IPOJEMOHCTPUPOBATh  3HAHUS U YMEHHS, CBSI3aHHBIE C  TBOPYECKOH
CaMOCTOATEIbHOCTBIO, U B IMIEPBYIO OYEPE]Ib, YMEHUS YUTATh U TOHUMATh y4eOHbIE
Y Hay4YHBIE TEKCTbI, CHCTEMAaTU3UPOBATh U KOHLENTYaIU3UPOBAaTh, COACPIKALIUECS
B HUX 3HAaHMS B COOTBETCTBHUM C OIIPEACICHHBIM QJITOPUTMOM. [OTOBSICH K
JOKJIaay, HaJlo MPOYNATATh PEKOMEHAOBAHHYIO JUTEPATYPY M COCTABUTH IUIAHBI
IIPOYMTAHHBIX TEKCTOB, YTO IO3BOJIMT COCTAaBUTh IUIAH Jokiana. Ha ocHoBe
nokiana numytes pedepatsl. OOs3aTENIbHBIM YCIOBUEM MOATOTOBKU pedepaToB
SBJIIETCS UCTIOJIB30BAHNUE TOTIOJHUTEIBHON JIUTEPATYPHI.

MemoouuecKkue yKazanua K camocmoamenvHoil padome.

CamocrosiTenbHast padoTa CTYJIEHTOB, MPEAYCMOTPEHHAs YY€OHBIM IIJIAHOM,
JIOJDKHA COOTBETCTBOBAaTh 0Oosiee TIiyOOKOMY YCBOCHHMIO H3Yy4aeMoro Kypca,
(bopMHpOBaTh HAaBBIKA MCCIEIOBATEIBCKONM pabOThl U OPUEHTUPOBATH CTYACHTOB
HAa yMEHUE MPUMEHATh TEOPETHUYECKUE 3HAHMS Ha TMpakTUKe. 3aJaHus s
CaMOCTOATENbHON PabOThl COCTABIAIOTCS MO pa3zieliaM U TeMaMm, M0 KOTOPBhIM He
NPELyCMOTPEHbl  ayJUTOpPHBIE 3aHATHS, JHOO0 Tpedyercsd IOMOJHHUTEIHHO
npopadoTaTh ¥ MPOaHAIU3UPOBATH PACCMATPUBAEMBII TPENogaBaTeeM MaTepua
B 00beME 3aIUIaHHPOBAHHBIX YacOB.

Opranuzanusi camMOCTOSITENILHOM PadOThl CTYAEHTOB OCYILECTBISETCS 10
TPEM HaIPABJICHUSM:

* OIpeJIelIeHUE LeIH, TPOrPaMMBl, IJIaHa 3a/1aHusl WIH paboThl;

* CO CTOPOHBI NPENOJABATENSA CTYIECHTY OKa3bIBAETCS MOMOLIb B TEXHUKE
U3y4eHUs MaTepuana, Mnoadope IUTepaTyphl A O3HAKOMJICHHMS M HaIUCaHMS
KypcoBoii paboThbl, pedepara;

KOHTPOJIb YCBOCHMSI 3HAHUN, MPUOOPETEHHs] HABBIKOB MO TUCLUILIMHE,
OLICHKA BBITIOJIHEHHON KOHTPOJIBHOW U KYpCOBOM pabOTHI.

@OopMBI CaMOCTOSITENBHOM PabOTHI CTYAEHTOB - 3TO MUCbMEHHBIE PaOOTHI,
U3Y4YEHUE JIUTEPATYPhl U MPAKTHUECKas AeSITENbHOCTb.

CamocTosiTelbHOE M3YyYE€HHE JUTEPaTypbl MOXHO TMOJAPA3IEIUTh Ha
OTJEJIbHBIE BUIbI CAMOCTOATEIbHON PaOOTHI:

o u3ydeHue 6a30BOM TUTEPATYPHI - yUeOHUKOB U MOHOTpaUii;
U3Y4YEHUE JOIMOJHUTEIBHON JIUTEPATYPHI;

MEPUOINYECKUX U3JaHHM,
CHELUATN3UPOBAHHBIX KHUT, IPAKTUKYMOB;
KOHCIIEKTUPOBAHNUE N3YYEHHBIX UCTOUHUKOB.

0O O O O
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Camocmosmenvuasi paboma ABIAETCA OJHUM U3 BUIOB y4eOHOM
JESATEIIBHOCTH O0yYalomuXcsl, CIHOCOOCTBYET pPAa3BUTHIO CaMOCTOSTEIIEHOCTH,
OTBETCTBEHHOCTH U OPraHW30BaHHOCTH, TBOPYECKOTO TOIXOJa K PEIICHHUIO
npobJieM y4eOHOTo U TpoheCCUOHAIBHOTO YPOBHS.

CaMocTosTenpHas padoTa MPOBOIUTCS C IEIBIO:

o CUCTEMATHU3ALMU U 3aKPEIJIEHUS MMOJYYEHHBIX TEOPETUUECKUX 3HAHUIN
U IPAKTUYECKUX YMEHHUM 00y4aromuxcs;

o yIIyOJIeHUS U PacIIUPEHUS TEOPETUIECKUX 3HAHUH;

¢ (dbopMUpOBaHUS YMEHHUM UCIIOJIB30BATh CHEIHAIBHYIO JINTEPATYPY;

o pa3BUTHS  IO3HABATENIbHBIX  CIOCOOHOCTEM M AKTUBHOCTH
00y4aroIuXxcs: TBOPUECKON HHUIIMATUBBI, OTBETCTBEHHOCTH U OPTaHW30BaHHOCTH;

o (GOpMHpPOBaHUS CAMOCTOSITEILHOCTH MBILIUICHHS, CHOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaAMOpEaIn3aluu;

@ Pa3BUTHS UCCIIEI0BATEIBCKUX YMEHUM.

AynutopHasi camocTosTenbHas paboTa MO Y4eOHOW JUCIUIUIMHE Ha
YU€OHBIX 3aHATUSAX O]l HEMOCPEACTBEHHBIM PYKOBOACTBOM IPENOJABATENS U MO
ero 3ajaHul0. BHeaynutopHas camocTosiTelbHas padoTa BBINOJHSETCS 10
3aJJaHUIO IperoaaBaress 0e3 ero HeMmoCPEACTBEHHOIO yUacTHsl.

Bunbl 3agaHuii s BHEAYJUTOPHOM CaMOCTOSITENBHOM pPabOThI, UX
coJlepKaHMEe U XapaKTep MOTYT MMETh BapUaTUBHBIA U Tud(epeHInpOBaHHBIMN
XapakTep, YUYUTHIBaThb CHEHU(PUKY H3ydyaeMOM  y4yeOHOH  AMCIUIUIMHBI,
WHIUBUYaJIbHBIE 0OCOOEHHOCTH 00YYaroIerocs.

KonTtposnb camocrosiTenbHOM pabOTBl M OLEHKAa €€ Pe3yJIbTaToB
OpraHu3yeTcsl KaK eIMHCTBO JBYX (GopM:

- CAMOKOHTPOJIb U CAMOOIIEHKa 00y4arouIerocs;

- KOHTPOJIb M OLIEHKA CO CTOPOHBI MPEMNO/1aBaATEIIS.

Opranusyst caMOCTOATENbHYIO pabOTy, HEOOXOAMMO TOCTOSHHO 00y4aTh
CTYJIEHTOB METO/IaM Takoil paboThl. [lakeT 3amanuil A1k CaMOCTOSITENIbHON PabOTHI
CIIeyeT BbAABaTh B Hayalle CEMECTPA, OIPEACIIMB NPEAEIbHBIE CPOKU HX
BBITIOJIHEHUS W CHA4M. 3aJaHusl JJIs CaMOCTOSITEIbHOM pal0OThl KEIATEeIbHO
COCTaBJISITh U3 00s3aTENIbHON U (DaKyJTbTaTUBHON YaCTEH.

Opranuszanusi ¥ OCYIIECTBICHHE KOHTPOJIS 3HAaHWH CTYIEHTOB IO pa3leiy
«CamocrosiTenpHas paboTa» MPOBOJUTCS BO BHEYpOuHOUl (opme mo cucreme
ompoca, Oecen, OpraHuM3allid W MPOBEACHUM KOHTPOJBHBIX paboT W
KOJUIOKBUYMOB, @  TakXe  JONOJHHUTEIIbHOMY  HW3YYEHHUIO  COJEpKaHUs
NEePUOIMYECKUX U3JIaHUI TTO0 MpoOJieMaM U3y4eHHUs TaHHON AUCIMILIAHBIL.

OoOpa3oBaTe/ibHbIE TEXHOJIOTMH

Jnsa peanusanuy 1o3HAaBaTEIbHOW M TBOPYECKOM aKTUBHOCTH CTYJIEHTOB B
y4eOHOM MPOIECCe UCIOIb3YIOTCS COBPEMEHHBIE 00pa3oBaTebHbIE TEXHOJIOTHH,
JAIOIE BO3MOKHOCThH TOBHIIIATh KauyecTBO 0Opas3oBaHus, Oojiee 3(DPEeKTUBHO
UCIIOJIb30BaTh y4eOHOE BpPEMsI U CHUXKATh JIOJIO0 PEMpPOSYKTHUBHOW IEATEIbHOCTH
yYaIMXCA 33 CYET CHWXKEHUS BPEMEHHU, OTBEJCHHOTO Ha BBIIOJHEHHE
CaMOCTOSITENIHOM PabOTHI.

bonpunioe  BHMMaHuMe — YJENSETCS  HMCHOJB30BAHMID  COBPEMEHHBIX

neaarorn4cCKux TGXHOJ’IOFHﬁ, OCHOBAHHBIX Ha HWCIOJIb30BAHHWHU IICPCIOBLIX
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MHHOBAIIMOHHBIX  TEXHOJOTMM B  mpemnojaBaHuu  AucuumiiuHbel.  [log
MHHOBAllUOHHBIMA METOJJaMH B BBICHIEM MpPO(ecCHOHAIBHOM 00pa30BaHUU
NOHMMAIOTCSI  METOJIbl, OCHOBAaHHbIE HAa  MHCIIOJIB30BAHMM  COBPEMEHHBIX
JOCTHKEHUM HayKd M HH(OPMALMOHHBIX TEXHOJOrM B oOpa3zoBaHuu. OHHU
HaIpaBJIEHbl HA MOBBIIIEHHE KaueCTBA MOJATOTOBKU IIyTEM PA3BUTHUS Y CTYJIEHTOB
TBOPYECKHUX CIOCOOHOCTEH M CaMOCTOSITENBHOCTH (METOAbl MPOOJIEMHOIO U
IPOEKTUBHOTO OOYYEHMsI, HUCCIEIOBATEIbCKUE METO/bl, TPEHUHIOBbIE (DOPMBI U
T.J.).

Hcnonp30BaHne COBPEMEHHBIX WHHOBAIIMOHHBIX TEXHOJOTHH B y4eOHOM
MPOIIECCE TO3BOJISIET:

- CcoYeTaTb BBICOKYIO SKOHOMHUYECKYI0 3(PPEKTUBHOCTH M THOKOCTH
y4eOHOT0 MpoLecca;

- IUPOKO UCTIOIH30BaTh MHPOPMAIIMOHHBIE PECYPCHI B yYEOHOM TpOIIECCE;

- CYILIECTBEHHO PaCIIMPUTh BO3MOKHOCTU TPAAULIUOHHBIX (hopM 00yUEHHUS;

- IO3BOJIAET PEaN30BaTh HOBBIEC d(PPeKkTUBHBIE HOPMBI OOYUECHUS.

PaboThl 10 BHEAPEHUIO M UCIHOJIB30BAHUIO COBPEMEHHBIX WHHOBAI[MOHHBIX
TEXHOJIOTMI 00y4eHMsI POBOJATCS B HECKOJIBKUX HalpaBICHUSX:

- CO3/I1aHHE€ COBPEMEHHOTO y4eOHO-METOINYECKOro 00ecreueHus: yueOHOoro
npolecca M COBEPUICHCTBOBAHME OpraHU3allid ydeOHOro mpolecca IyTeM
BHEJPEHUE HOBBIX TEXHOJOTUH OOy4YeHus, B TOM YHCIIE JUCTAaHIMOHHBIX
oOpazoBatenbHbIX TexHoaorui (JJOT);

- NOpOrpaMMHO-TEXHMYECKOEe o0ecreyeHue y4dyeOHOro mpouecca ¢
UCTIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTHUH 00yUeHUS;

- nobimenne kBamudukamuu IIIC u YBII B oOnactu pa3paboTku
COBPEMEHHOTO y4eOHO-METOIUYECKOTO0 O0ECIeYeHHs] W WCIOIb30BAHUS HOBBIX
TEXHOJIOTUI 00yUYEHUS;

HMHHOBaIMOHHBIE METO/IbI, UCIIOJIb3YEMbIE B 00pa30BaTEIbHOM MPOIIECCE:

1. Ucnionp3oBanne nHPOPMAIMOHHBIX PECYPCOB U 0a3 3HAHUM.

2. llpumeHeHue 3IEKTPOHHBIX MYJIbTHUMEIUNWHBIX YYEOHMKOB U y4E€OHBIX
nocoouii.

3. OpueHTauusi colIep)KaHUs Ha JIy4YlllMe OTEYECTBEHHbIE M 3apyOeKHbIE
aHaJioru o0Opa3oBaTeNIbHBIX IPOrpaMM.

4. [IpumeHeHue MpeanpuHUMATEIbCKUX UIEH B COJEPKaHUU KYpPCOB.

5. Hcnonb3oBanue MmpoOIeMHO-OPUEHTUPOBAHHOTO MEXAUCIIUIUIMHAPHOTO
MOJIX0/1a K M3YUYEHHUIO HayK.

6. [IpuMeHeHne aKTUBHBIX METOJIOB 00YUYEHUS, KKOHTEKCTHOTO OOYUICHUS» U
«0Oy4eHHsI Ha OCHOBE OTIBITa.

7. Vlcnonp30BaHWE METOJIOB, OCHOBAaHHBIX HA H3YUYEHUHM MPAKTUKHU (case
studies).

8. Hcmonb3oBaHHE MPOEKTHO-OPTAaHU30BAHHBIX TEXHOJOTHNA OOydeHHUs
paboTe B KOMaH/Ie HaJl KOMIUIEKCHBIM PEIIEHUEM MPAKTUYECKUX 3a/1a4.

Bce 3T0 mo3BonsieT cTylneHTaM OpraHu3oBaTh M NPOBOAUTH HAay4YHO-
UCCIIEIOBATENbCKYIO JIEATEIbHOCTh M MPEANONaracT BBINOJHEHHE paboT 1o
U3YYEHHBIM pas3feliaM M HUHTepecaM, a TakXkKe MPOSBICHUI0 TBOPYECKHUX

CIIOCOOHOCTEH U CAaMOCTOSITEILHOCTH CTY I€HTOB.
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Ilegarornyeckue
TEeXHOJIOTUM

I[OCTI/IFaeMbIe PE3YIbTATDI

[IpoGiemMHoe 00yueHue

Co3znanue B yueOHoI
NpoOJeMHBIX ~ CUTyallMd, W  OpraHu3alus
AKTUBHOM  CaMOCTOSITEJIbHON  JESITeIbHOCTH
CTYZCHTOB MO WX pa3pelieHHIo, B pe3ylbTaTe
Yero IMPOMCXOAUT  TBOPUECKOE  OBJAJICHUE
3HAaHUSMH, YMEHUSIMH, HaBBIKAMH, Pa3BUBAIOTCS

MBICITUTEIIbHBIC CIIOCOOHOCTH.

ACATCIBbHOCTH

Pa3HoypoBHEBOE 00yUYeHHE

Y mnpenopaBaTens MOSIBISIETCS  BO3MOYKHOCTh
momMoratb  ciaboMy,  yI€lsATh  BHHMAaHHe
CUJIBHOMY, pEaJM3yeTcsl JKEJIaHHE CHJIbHBIX
yJaluxcs ObIcTpee W TIIy0Xke MNpOABUTAThCS B
00pa3oBaHUM. CunbHble y4aiuecs
YTBEPAKAAIOTCSI B CBOMX CIIOCOOHOCTSIX, cillaOble
[OJTy4alOT BO3MOXHOCTb HCHBITHIBATh yUEOHBIN
yCHeX, IIOBBIIIAETCS  yYPOBEHb  MOTHBALIUU
YUEHBSI.

HpOCKTHBIC MCTOJbI 06yquH;1

PaboTta 110 IIaHHOﬁ MCTOJUKEC AACT BO3MOXHOCTD

[pa3BUBAThH WHIUBU Ty aJIbHBIE TBOPYECKHUE
CIIOCOOHOCTH  CTYACHTOB, 0oJjiee OCO3HAHHO
MOJIXO/TUTh K npodecCHOHATEHOMY u

CONMAJIIBHOMY CaMOOIIPCACICHUIO.

ccnenoBaTenbCKUe METOALI B
oOydeHUHU

JlaeT BO3MOKHOCTh CTYAEHTaM CaMOCTOATEIBHO
MOTIONHSATh CBOM 3HAaHUS, TIyOOKO BHHKATh B
M3ydaeMyro MpoOJjieMy W TMpejrnoiaraTh MyTH €e

pelleHusi, 4YTO BaXHO TMpu (OPMUPOBAHUU
MUPOBO33pPEHUSA. DTO BAXKHO I OIPENEIICHUS
WHVMBHUYaJIbHON TPaeKTOpUU pa3BUTHA
Ka)XKJ0r0 CTYJEHTA.
TexHooruss KCnosib30BaHUs B [PaciuupeHue Kpyrosopa, pa3BUTHE
OOy4eHHH WIPOBBIX METOJIOB: |[IO3HABATEIBHOU NeATENbHOCTH, (OPMHPOBAHUE
POJIEBBIX, HEIOBBIX, U JPYIUX [ONPEAEICHHBIX YMEHUH U HAaBBIKOB,

BUJIOB O0YYAIOIINX UTP

HEOOXOJUMBIX B TPAKTUYECKON JeATEeIbHOCTH,
pa3BUTHE OOIICYUYeOHBIX YMEHUN U HABBIKOB.

OOyuyeHue B COTPYIHUYECTBE
(xoMaH[THas, rpynmnoBas
paborta)

CoTpyIHMYECTBO  TpakTyeTcs  Kak  ujes
COBMECTHOU pa3BUBAIONIECH JEATENbHOCTU
B3POCIIBIX " IIOJPOCTKOB, Cytb

VHJIUBUIYAJIBHOTO MOJX0/a B TOM, YTOOBI HATH
HE OT y4eOHOro mpeameTa, a OT JIMYHOCTH K

[MPpCAMCTY, NIATH oT TCX BOSMO)I(HOCTCﬁ,
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KOTOpPbIMU pacrojiaract CTryaCcHT, IIPHUMCHATH

[ICUXO0JIOTO-TIEAAr OTUYECKUE JUArHOCTUKH
ITMYHOCTH.
J[ucTaHIIMOHHBIE [Iprumenenue MH(GOPMALIMOHHBIX 51

00pa3oBaTeNbHbIC TEXHOJIOTHHN  [TEJICKOMMYHUKAIMOHHBIX  TEXHOJIOTHA  MpHU
OMOCPEIOBAaHHOM (HAa pACCTOSHUM) WIH He
[OJIHOCTBIO OIOCPEJIOBAHHOM B3aMMOJICHCTBUU
oOyyaromierocs MO3BOJISIIOT pa3BUBaTh
WHIMBUyalIbHBIE  TBOPYECKHME  CIOCOOHOCTHU
CTYJICHTOB, Hay4yuTh UX 0ojiee OCO3HaHHO

[MOJXOIUTH K po(ecCHOHATTLHOMY
CaMOOTIPEEIICHHUIO.
310poBbecOeperaronue cnonb30BaHNUE JAHHBIX TEXHOJOTUH MO3BOJISIOT
TexHonoruu PAaBHOMEPHO BO BpeMs 3aHATUS PacHpeleisiTh

pasIuYHBIC  BUABl  3aJaHWM,  dYepeaoBaTh
MBICTTUTEILHYIO JICSITEILHOCTh C (DU3UUYECKOM,
OTIPENCIIATh BPeMs MOJA4M CI0XKHOTO Y4eOHOTO
MaTepualia, BBIICIATh BpEeMS Ha IIPOBEJCHUC
CaMOCTOSITEIIbHBIX pabor, HOPMaTHUBHO
npuMeHsITh TCO, YTO JaeT IOJIOKUTEIbHBIC
Pe3yJbTaThl B 00yUCHHH.

Cucremy MHHOBalMOHHOW [@OpMUpOBaHUE NEPCOHU(PUIIMPOBAHHOTO y4YeTa
OLIEHKH «IIOPT(POINO» NNOCTMKEHUWA ~ CTYAEHTa KAaK  MHCTPYMEHTA
[EJarOTHYECKOM  TOAJNEPKKH  COLMAIBHOTO
CaMOOIIPEICIICHNs], OINPEHCICHUS] TPACKTOPUU
WH/VB. PAa3BUTHS JINYHOCTHU.

B yueOGHOM mpoliecce HCHONB3YIOTCS AKTHBHbIE M HHTEPAKTUBHbIE
¢opmbl TTpOBECHUS 3aHATHI: AOKJIAIbl C MPE3CHTALMEHN, aHAIU3 MPE3CHTAlUN
COBMECTHO CO CTYJIEHTaMM, 3alllMTa aBTOPCKUX IPOEKTOB, pEILICHUE
CUTYallMOHHBIX 3a7a4, pa300p KOHKPETHBIX CHUTYallMil MO TeMaM, BCTPEUU CO
CHEeUAINCTaMH B 001aCTH (PU3NYECKON KyIbTYPBI U CIIOPTA.

KomnbrorepHasi cuMyJsiiMsi: B KOMIIBIOTEPHOM Cpelle € ITOMOIIBIO
MMEIOIIMUXCS  NPOTPaMMHBIX  CPEICTB  MOJECIHMpPYETCS Ta  WIM  HUHad
npodeccuonanbHas (TEXHHYECKasi, DJKOHOMHYECKAass WJIM WHas) CUTyalus,
npobiema wiM 3adada, Mojaelb. Ha 3Toil ocHOBe OTpalaThIBAaeTCS MPHUHSITHE
TeXHUYECKUX WJIM yOpaBieHUecKux pemeHuil. I[lpu sTtom  TpelyroTcs
CaMOCTOSATENbHBIN TMOUCK U MPOopadoTKa WH(POPMAIMH 0 OTACIBHBIM BOIPOCAM
TEOPETHUYECKOr0 KypcCa, KOHCYJbTAMM MPENOAABATENSA, B3aUMOJECUCTBUE C
COKYPCHUKaMH, CO3/JaHUe TBOPUYECKUX TPYMI C pacupeaesieHrueM GyHKIUN U TIp.

NutepakTuBHbIe BHAeoJeKIUM C cuHXpoHHbIMU crhaiigamu (MBCC)
NpeIHa3HAYEeHbI JJIs1 MOBBIIIEHUSI KadecTBa U 3(P(HEKTUBHOCTH OOYUYEHUS 3a CUET
00ecreynBaeMoro MMHU BBICOKOTO KO3(pUIIMEHTa Mepesayd NeAaroruyeckoro
BO3/EHUCTBUs, OKa3bIBAEMOT0 HA CTYIEHTOB IIPETI01aBaATEIIEM.
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HNuTtepakTBHOE 0OyYe€HHE OCHOBAHO Ha TMPSMOM  B3aUMOJICHCTBUU
CTYJICHTOB CO CBOUM OIBITOM W ONBITOM CBOUX JApPY3€d, TaK KaK OOJBIIMHCTBO
MHTEPAKTUBHBIX YIIPAKHEHUI 00paliaercs K OMbITy CaMOro y4aIerocs.

AKTHBHBIe (OpMBI 00yuYeHHsI: TJI¢ ydalluecs SBISIOTCI “CyObeKToM”
OoOy4eHMs, BBINOJHSAIOT TBOPYECKHE 3aJaHusi, BCTyHalOT B JHAIOr C
npenojaBareneM. OCHOBHbIE METOABl — 3TO TBOPYECKHE 3aJlaHUsA, BOMPOCHI OT
CTYJIEHTa K MPEMNoIaBaTellio, U OT MPenoaBaTess K CTyICHTY.

IlaccuBHble ¢opMBI 00y4eHMs: TJ€ CTYIEHTHl BBICTYNAIOT B POJIH
“o0bekTa” oOyueHHusi, KOTOpbIe JOJDKHBI YCBOUTH M BOCIPOU3BECTH MaTepHall,
KOTOPBIM MEpeNaeTcss UM MPENnofaBaTeIeM - HUCTOYHHUKOM 3HaHWil. OCHOBHBIE
METO/IbI — 3TO JIEKIUS, YTEHHE, OPOC.

8. MarepuajibHO-TeXHHUYECKOE O0ecleYeHue JUCIMILIMHBI.

8.1. JleknnoHHEIE 3aHATHA:

* AyauTopuu, OCHAILLEHHbIE MYJIbTHUMEIWWHON anmmapaTypoil (IpoeKTop, SKpaH,
KOJIOHKH, KOMIIBIOTEP/HOYTOYK).
* JlekunoHHbIE ayJUTOPHUH (JOCKA, MEJN, yKa3Ka)

8.2. IlpakTuueckue/ceMUHApCKUE 3aHATUSA: AYIUTOPUH, OCHAILEHHBIE
MYJIbTUMEIUIHHON anmnapaTtypoi (mpoexTop, JKpaH, KOJIOHKH,
KOMITbIOTEP/HOYTOYK). OO0pynoBaHue Ha 6a3e J1abopaTopuil HHCTUTYTA. Y 4eOHO-
METOJMYECKHE MaTepuanbl B  JJIEKTPOHHOH  (opme, MpeayCMOTpPEHHbIE
MH()OPMAIMOHHO-TIOMCKOBOM  cucteMol  yHuBepcutera «MHpopmanms s
CTYJEHTOB.

[Iponykter MICROCOFT (Desktop Education ALNG LicSaPk OLVS
Academic Edition Enterprise); noamucka (Open Value Subscription) Ne V
2123829 Kaspersky Endpoint Security Crangaptaeiii Russian Edition N
muuen3un 17E0-180427-050836-287-197; AltLinux (Anst OOpa3oBanue 8) No
AAA.0252.00; Academic MathCAD License; IIponyktst AUTODESK, apxuBarop
7z, ainoseiii  meHemkep Far Manager, Adobe Reader (cBoGomnoe
pacIrpoCTpaHEHUE).

JIst CTyAEHTOB C OrpaHUYEHHBIMHU BO3MOKHOCTSIMU 3JI0POBbSl CO3J/1aHbI
CIelUAJIbHBIC YCIIOBUS JUISl TIOJIy4YeHHs 0Opa3oBaHus. B 1ensx M0CTymHOCTH
MOJIYYCHHUSI  BBICHIETO OOpa3oBaHHUS 1O 00pa3oBaTeNbHBIM  IPOrpaMmam
WHBAIMJAMU W JIMUAMH C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH  3/I0POBBS
YHUBEpPCUTETOM obecreunBaercs: 1. AJbTepHATHBHOW Bepcued 0o(UIIMATBHOTO
caiita B cetu «Muteprer» mna cnaboBumsmux; 2. IlpucyrcTBue accucTeHTa,
OKa3bIBAIOIIETO 00yJaromeMycsi HEOOXOANUMYIO TTOMOIIIb; 3.J[7151 MHBAIUIOB U JIMIT
C OIPaHMYCHHBIMU BO3MOXXHOCTSMH 3I0POBBSI TIO CIYXy — JyOJIMpPOBAaHUE BCIyX
CIIpaBOYHOM WH(OpPMAIMK O pacluCaHud YYEOHBIX 3aHATHH; OOECIeUYCHHE
HaJJIeKAIUMUA 3BYKOBBIMHU CpEJICTBaMU BOCIpou3BeAeHuss nHpopmaruu; 4. s
WHBAJIWJOB U JIMI[ C OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3I0POBBS, HMEIOIINX
HapylIeHUs1  ONOPHO-IBUTaTEIbHOIO  ammapara, CO3JaHbl  MaTepHAIbHO-
TEXHUYECKUE YCJIOBHS, OOECHeuHnBalOlUMe BO3MOXKHOCTh OECHpPEnsTCTBEHHOTO
J0CTyMa 00y4arolmuxcsi B yueOHbIe MTOMENICHUs, OOBEKTY MUTAHUS, TyaJeTHbIE U
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JIpYyrUe TIOMEIICHUS YHUBEPCUTETa, a TakKe TMpeObIBaHUs B YKa3aHHBIX
MOMEIIEHUAX (HAMYUe PACHIMPEHHBIX IBEPHBIX MPOEMOB, TOPYYHEH W IPYTHX
MIPUCIIOCOOJICHMI ).

60



JUCT U3MEHEHWH (1OIOJTHEHWN)
B pabouyI0 MporpamMmy Mo JUCIHUILTMHE
«O6maﬂ N HCOPraHUYICCKaA XUMUI»

1o HanpasjaeHuto MoAroToBku 18.03.01 «Xumudeckas TEXHOJIOTHUSD)
Ha 2021/ 2022 y4eOHbIN roj

Ne OnemeHT (myHKT) PIT/I IlepeuyeHb BHOCUMBIX IIpumeuanue

M3MEHEHU (JIOMOJTHEHUM)

OOcyxeHa 1 peKOMEHI0BaHa Ha 3ace/laHuy Kaeapbl HEOPraHMYECKON U
(bu3nyecKo XUMUHU
pOoTOKOJI No OT « » 2021 r.

3aBenyromuii kadenpoit X.b. Kymixos

61




