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HEJIN U 3AJAYN OCBOEHUSA JTUCHUIIJINHBI
[Iporpamma mnpenHa3zHaueHa I CTYJCHTOB HAIpaBiIEHUS IMOJATOTOBKU
«XuMyYecKass TEXHOJOTHs» I0 MNpoduiI0 TMOArOTOBKHM «TexHoiorus u
nepepadboTKa MOJIMMEPOBY.

Conepxkanue y4eOHOM MporpamMMBbl IO OOIEH U HEOPraHMYECKONH XUMHUU
SIBJISICTCSI TIOACTPYKTYPOU LEIOCTHON MPodheCCUOHAIBHOM MOJATOTOBKU CTYJIEHTOB
WHCTUTYTa XUMUU U Onosioruu. LleneBrle yCTaHOBKH ITporpaMMbl HaIlpaBJICHBI Ha
MOJATOTOBKY Oynymiero mpodeccroHana, TO €CTh auciuiumaa «OOmas u
HEOpraHWYECKass XUMUS» SBIISIETCS HE KOHCYHOU TEITbI0, a CPEIACTBOM JTOCTHKCHUS
o0IIeH I BceX QUCLUIUINH LIEIIH.

I_IeJIl/I 0CBOCHUA JUCHUIIIMHDBI.

— HU3Y4YHUTb OCHOBHBIC 3daKOHOMCPHOCTHU B3aMMOCBA3HW MCKAY CTPOCHUCM H
XUMMYECKHUMHM CBOMCTBAMH BCHICCTBA, IIPOTCKAHUA XHMHUYCCKHUX pCaKHI/If/'I,
CTpYKTypOP'I XUMHNYCCKHUX COGI[I/IHGHI/If/'I 1 MX OMOJOTHYECKOM aKTUBHOCTBIO

— HAYYHUTBCA IIPOTHO3UPOBATH IPCBPAIICHHUA HCOPraHUYCCKUX COGIII/IHGHI/Iﬁ
Ha OCHOBE 3aKOHOB XMMHWH M TUIIMYHBIX CBONCTB U peaKI_[I/Iﬁ OTHUX COGIIHHCHPIﬁ.

3anpaun uM3ydeHUus JUCHMILUIMHBI 3aKJIIOYAIOTCS B Pa3BUTHUH CIEAYHOUIUX
3HAHWUM, YMEHU U HABBIKOB JINYHOCTH:

- HAy4YUTh CTYJCHTOB IPUMEHATh TECOPETUYECKUE 3HAHUSA K PEUICHUIO
pacUETHBIX W MPAKTUYECKUX 33]1a4;

-  UCIOJNB30BaTh Inepuoanueckyro cucremy .M. MenngeneeBa s
XapaKTEPUCTUKH CBOMCTB JIEMEHTOB U UX COCIMHEHHU;

— U3YYUTh CBOMCTBA XUMUYECKUX CUCTEM: PACTBOPOB, JUCIIEPCHBIX CUCTEM,
OKHCJIMTEJIbHO-BOCCTAHOBUTEIIBHBIX U JJIEKTPOXUMHUUYECKUX CUCTEM

- IPOTHO3UPOBATh CBOKWCTBA COCIMHEHUN HA OCHOBE UX CTPOCHUSI;

- MMOJIL30BATHCS YUSOHOUM M CITPaBOYHOM JINTEPATYPOi.

- BJIaJIETh COBPEMEHHBIMH 00pa30BaTEIbHBIMU TEXHOJIOTUSIMHU;

- BJIAJIETh MIOHATUWUHO-TEPMUHOJIOTMYECKUM alllapaToOM XUMUYECKON HAyKH,
MHCTPYMEHTAPUEM XUMHUYECKOTO aHAIIN3A;

- popMHUpPOBaTh YMEHUS aHATIM3UPOBATH MPOOJIEMHBIE CUTYaAllUU, IPUMEHSIThH
MOJIyYEHHbIC 3HAHUS Ha MPAKTUKE U B PA3IUYHBIX cPepax KU3HU;

- popMHPOBATH TBOPUECKHUM MOIX0]T K Tpodeccumu.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

VYyebnast quctuinHa «OO0Ias ¥ HeOpraHUYeCKasi XUMHUS» B COOTBETCTBUH
¢ ®enepanpapiM ['OCcymapcTBEeHHBIM 00pa30BaTEILHBIM CTAHIAPTOM BBICIIIETO
oOpazoBaHust oTHocuTCs K dyHaamentaibHoMy moayito (b1.6.0.05) u sBusercs
00s3aTeNbHON ISl M3YYCHHS CTyJIeHTaMud | Kypca HarpaBieHHUS IOATOTOBKHU
«XuMu4eckas TEXHOJIOTUs» ouHOM opmbl 00yuenus B 1 cemecrtpe. ucnurnuna
OCHOBBIBAETCSI HAa 3HAHMSX, HABBIKAX U YMEHHUSX, TPUOOPETEHHBIX B pe3yJIbTaTe
OCBOCHHMSI XUMUHU, PU3UKU U MAaTEMaTUKH B CPEAHEH IIKOJE; OPUEHTHUPOBAaHA Ha
OBJIaJICHUE PA3TMYHBIMU CIIOCOOAMH yUeOHO-TIO3HABATEIHHOM JIESITEIbHOCTH, KOTOPhIE



JOJDKHBI JIeYb B OCHOBY TI03HABATEJIbHOW, BOCHUTATEILHOM, MHPOBO33PEHUYECKOM
(YHKIMI XUMHH.

YcnenHoMy 0CBOGHHUIO JUCITUIUIMHBI COMTYTCTBYET MapajlieIbHOE U3YUCHHE
(bU3MKY 1 MaTEMATUKH KaK 0a30BbIX €CTECTBEHHOHAYYHBIX AUCIUTLIMH.

WN3yuenne nucuurmuubel «OOmass W HeOopraHWYeckas XHUMHs», Kak
MPEAIIECTBYIONIAs, COCTABISET OCHOBY JUIsl JAIbHEHIIIET0 OCBOCHUS CIEAYIOIINX
JUCIUIUIMH Kak: «OpraHudeckass xumus», «Dusudeckas xumus», «Kommonanas
XUMUSD», « AHATTUTHYICCKAS XUMUS.

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS
COILEPXKXAHUA ANCHUITJIMHBI

B pe3ynbraTe 0CBOSHUS AUCHUTUTMHBI 00YYaIOUTHIICS TOJKEH:

0b6aa0amov 00WenpodeccUoHAIbHBIMU KOMNEMeHYUIMU

OIIK-1.1 - 3HaeT MeXaHU3Mbl XHMHUYECKUX PEAKIMH, MPOUCXOASAIIUX B
TEXHOJOTHYECKHX MPOIECCaX U OKPYIKAIOIIEM MUPE, CTPOECHUE BEIIECTB, IPUPOLY
XUMUYECKUX CBS3€H M CBOMCTBA PA3JIMYHBIX KJIACCOB XMMHMYECKUX 3JIEMEHTOB,
COEIMHEHHI, BEIIECTB U MaTEPUAJIOB.

B pesynbrarte 0cBOEHUA:

ymems:

- BBINOJIHATH CTaHAAPTHBIC NEUCTBUA (Ki1accudUKalus BEUIECTB,
CTPOEHHUE BEILECTBA, COCTABJIEHUE CXEM IPOLIECCOB, CUCTEMAaTH3alUsl JaHHBIX U
T.1.) C YY€TOM OCHOBHBIX MOHSATHI M OOIINX 3aKOHOMEPHOCTEH, OopMyIUPYyEMbIX
B paMKax 0a30BBIX XUMUYCCKUX JTUCIIUILIAH

- 3aluChIBaThb YPaBHEHMUS XHUMHUYECKUX PpEAKIUN, JeXKallMX B OCHOBE
TUIIOBBIX XMMHUKO-TEXHOJIOTUYECKUX MPOIIECCOB

- pa3pabaThIBaTh aITOPUTMbI MOJICIMPOBAHHUS, AHAIW3a M JUATHOCTUKU
MOBPEXKIACHUN B XUMUYECKUX ITPOU3BOJICTBAX.

61a0emn.

- HaBBIKAMU PAOOTHI C y4eOHOU JUTEpaTypoOil MO OCHOBHBIM XUMUYECKUM
JTUCUUTUIMHAM

- HaBBIKOM paboThl ¢ y4eOHON JHUTEepaTypodl IO HEOPraHUYECKO,
OpPraHUYECKOM, aHATUTUYECKOH, (PU3NUIECKON XUMUH U XUMUYECKON TEXHOJIOTUU

- 0a30BBIMU HaBBIKAMH TIOJYYCHHUS W HM3YYCHHS XUMHUYECKHX CBOWCTB
COCIMHEHHI pa3IMYHOM MpUPOJbI MJsi pPElIeHHs 3ahad MpOPEeCcCHOHAIBHON
NEeSATENbHOCTH

3HAMb:

- OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKHX IMPOLECCOB H
XapaKTEPUCTUKU PABHOBECHOTO COCTOSTHUS

- MPUHLHIBI MaTEMaTUYECKOTO MOJEIMPOBAHUS M CHUCTEMHOIO aHajau3a
XUMHKO-TEXHOJIOTHUECKHUX MPOIIECCOB: PEKTU(UKALNSA;, aOCOPOINS; TUCTUILIALNS;
OKCTpaKIUs; CyIIKa; (UIbTpalUsi; MPOLECChl MOIUMEPHU3ALNN; KPUCTATUIU3AIUS
U3 PAcTBOPOB U Ta30BbIX (pa3; PEaKTOPHbIE MPOLECCh; KOMOMHUPOBAHHBIC
IIPOLIECCHI.



4. COAEPKAHUE U CTPYKTYPA JNCHUIIJIMHBI
Conep:xanue pa3aeaoB IMCHUILIMHBI (MOTYJIs1)
«O01mas 1 HeOpraHu4vecKasi XMMUD)

Tab6muma 1
Kon
KOHTPO
®opma P
TeKyuer JHpY
Ne HaumenoBa y eMoi
Conepxxanue pasaesa 0
n/n | HAe pa3aesa KOMIIEeT
KOHTPOJI
51 eHIINH
(nim ee
YacTH)
OcnoéHble NOHAMUA U 3AKOHbI OIlK —
xumuu. Ilpenver u 3agaum oOued u 1.1
HEOpPraHUYEeCKOU XUMHUHU. MeCTO XUMHH B
CHUCTEME €CTECTBEHHBIX HayK. KpaTkuii
HCTOPUYECKUM OYEpPK Pa3BUTHUS XUMHH.
CoBpeMEHHBIE HAIlpaBJICHUSI Pa3BUTHUA
XUMHMYECKOW  Hayku. Marepus u
JIBIDKCHHE. Xumudeckas dhopma
TBYOKECHUS MaTepHUH. OcCHOBHBIE
XUMUYECKUE TIOHSTHSA: aTOM, MOJIEKYJia,
MPOCTOE BEIIIECTBO, XUMHYECKOE
COeOUHEHNE. XHUMHYECKHU  DJIEMEHT.
HN3otonbl. ATOoMHas UM JJIEMEHTHAas
Maccel. MouekymnsipHass macca. Moub,
MOJIIpHas Macca MOJIIpHas
L. Xumus KOHuIe)HT alys  Be CC’TBa OCHoé)HLIe
KaK Hayka. patl H i K, T
1 Crooenme 3aKOHBbI aTOMHO-MOJICKYJISIPHOTO YUYEHUS.
p 3aKOHBI: COXpaHEHHH, KpPaTHBIX
BelIeCTBA .
OTHOIIIEHUM, MOCTOSHCTBA  COCTaBa,
00BEMHBIX OTHOIIICHHUH. 3aKoH

ABoragpo. CoequHeHUs1 MOCTOSIHHOTO M
MEpEMEHHOr0  cocrtaBa. lloHarue o
XAMHAYECKOM CHCTEeME H  CII0co0ax
OITMCaHUS. ®da3a, KOMIIOHCHT.
['omoreHHbIE U TETEPOTEHHBIE CUCTEMBI.
I'azoBpie cucTembl. ['a30BbIe 3aKOHBI.
Wneansnbiii ra3. I'a3oBas mocTosHHAS.
VYpaBuenue MenaeneeBa — Kitaneitpona.
[TapumansHOE€ naBjeHHWE ra3za B CMECH.
OTtHOcuTeNnbHAs IUIOTHOCTh ra3osB.
Kunkue CHCTEMEI. PactBOpBHI.
KonnenTparus pacTBOpoB M CIIOCOOBI €¢
BblpakeHUsA. (CoOCTOsIHME BEIIECTBA B




pacTtBope. TBepapie CUCTEMBI.
Kpucramibl, amopdHbie Tela U CTEKIA.
[IoHsiTHE O KPUCTAIIIMYECKOM PEIIETKE.
TBepnbie pPacTBOPBI.
Hecrexnomerpruueckue COeAMHEHNUS.
Cmpoenue amoma. Macca u
DHEpPIUsi B  MATEpUAIBHOM  MHpE.
DeMeHTapHbIe YacTULbl U mons. Macca,
3apsil, CHOMH W JIpyTHME  CBOMCTBA
AIEMEHTAPHBIX YaCTHLI.
OKCIIEpUMEHTAJIbHBIE OCHOBBI
COBPEMEHHOW TEOPUU CTPOCHHUS aTOMA.
SAnpo W 2JEeKTpOHHAass  00OJIOUKA.
[InanerapHas MOJEIb atomMa "
IOCTyJIaThl bopa, MpoTUBOpEUNsT MOJENH.
Hyanu3M B NOBEACHUM MUKPOYACTHII.
BonmHoBass  mpupoma  3JleMEHTapHBIX
yacTull. YpaBHeHue Je bpois, npuHuun
HeonpeaeneHHoctu ['eiizeHoepra. Atom
BOJIOPOJA. KBaHTOBOMEXaHMUECKAS
Mozenb atoma. OQHOAIIEKTPOHHBIM ATOM.
BomnoBoe  ypaBuHenme IlIpenunrepa.
Pemienne ypaBHenus Illpenunrepa mis
BOJOPOI0NIOA00HOr0 aromMa. KBaHTOBBIE
4uCIIa, NMpEeAeNbl UX U3MEeHEHH. CMBICI
KBaHTOBBIX uncell. BonHoBas QyHKIUS U
JJIEKTPOHHAs IIJIOTHOCTH DJIEKTPOHOB B
arome. PacnpeneneHue  3JIEKTpPOHHON
IUIOTHOCTHU B aTOMe. ATOMHBIE OpOUTAIIH.
OHEpPreTuYecKue ypOBHHM JJIEKTPOHA B
OJTHORJIEKTPOHHOM aToMe.
MHoOrosmekTpoHsslii  atoMm.  IIpuHnmn
[laymu ®  eMKOCTb  DJIEKTPOHHBIX
obomouek. IlpaBuno XyHaa u mopsmox
3a0JIHCHUS aTOMHBIX opOuTanei.
[Tpuamn HauMeHBIIEN DHEPIUMU.
[IpaBuno  KitleukoBckoro.  CrtpoeHue
ANIEKTPOHHBIX  00OJOYEK  DIIEMEHTOB.
[lonsitue »>QdexTuBHOTO 3apsga sAapa
aToMma. DKpaHHpOBaHUE 3apsaa
anexkTpoHaMHu. [lepruoanyHOCTh CTpOeHUS
AJIEKTPOHHBIX 000s04ek. OpOuTaabHbIE
SHepruM  3JIeKTpoHOB.  [loTeHuuansl
MOHM3AalMd M CPOACTBO K JJIEKTPOHY
aTOMOB, pPaJWyChbl aTOMOB M HOHOB B




3aBUCHUMOCTH OT ITIOJIOKCHHA 3JICMCHTA B

[IEPUOIUUECKOU CHUCTEME.

DIIEKTPOOTPULATETBHOCTD aTOMOB

XUMUYECKUX JIEMEHTOB.
Ilepuoouueckuii 3AKOH u

nepuoouueckaa cucmema Xumuueckux
9J1eMEHMO08.

[Tonckn OCHOBBI KJIaCCH(pUKAINH
XUMUYECKUX DJIEMEHTOB JO OTKPBITUSA
ITepponnueckoro  3akoHa. CylIHOCTH
[Tepuomuueckoro 3akona. IIpenckazanue

.. MeneaeeBbIM CBOICTB
HEU3BECTHBIX AJIeMEHTOB. CoBpeMeHHas
WHTEPIIPETALNS [Tepuoanueckoro
3akoHa. Bapuantel  Ilepuonnueckoi
CHCTEMBI. Tunuueckue AJICMCHTHI.
[losiHBIE ©  HENOJIHBIE BJIECKTPOHHBIE
AQHAJIOTH. N3meHeHue Ba)KHEUIIIMX

CBOMCTB DJJIEMEHTOB II0 TpynnaMm u
NepuojiaM  MEePUOJIUYECKONM  CHUCTEMBI.
BropuuHas  nmepuoAMYHOCTE U €€
MPOSIBJIEHUE B CBOMCTBAaxX 3J€MEHTOB [V
u VI nepnonos. DpdexT nHepTHON mapsl
M €ro TMposiBIEHWE B  CBOWCTBAX
aneMmeHToB VI nepuona. O6uieHay4yHoe u

¢dunocodckoe 3HAYCHUE
Ilepuonnueckoro  3akona  JI. H.
Menpeneesa.

Xumuueckana c6a3b U CmMpoeHuUe
Monekyn.  B3auMonencTsue  aTOMOB.
[IpyunHbl  00pa30BaHHUS ~ XMMUYECKOU
cBa3u. [lpupoma XUMHUYECKOW CBA3M.
Monekyna Bomopoxa H  METOABl €€
onmucanusa. MeTon BaJICHTHBIX CBSI3EH
(BC) u MeTom MOJIEKYJISIpHBIX opOuTanei
(MO). [Tpubnmxenue JIKAO.
[lepexpriBaHuE aTOMHBIX OpOUTalIeH, G-
U T-CBSI3U, MOPSIOK (KPAaTHOCTB) CBSI3H.
XapakTepUCTUKA XUMHYECKOW CBS3U —
SHEPIHUs, JUTUHA, MIOJISIPHOCTb.
Xumudeckas cBsi3b B yactuiax H2, H2+
n H2 ¢ no3umuii metonoB MO u BC.
XUMHUYECKasi CBSI3b B TOMOSIIEPHBIX
IBYXaTOMHBIX  MOJIEKYJIaX 3JIEMEHTOB
BTOPOr0 IEPUOJA C TO3ULUKA METOJIOB




MO u BC. Cxembpt MO mis moiekyn
Hayaja M KOHLA BTOPOro TNEPUOJA.
N3MeHeHne mopsaKa CBSI3H, DSHEPrUU
CBSI3U, JJIMHBI CBS3U IIPU MEPEXOAE OT
Li2 k Ne2 . Ocobennoctu mosiekyn B2 u
O2. IlpoyHocTh cBsI3U B MoJieKysie N2.
['eTeposinepHble TBYXaTOMHBIE MOJICKYJIbI
AJIEMEHTOB BTOpOro nepuoaa. Cxemsl
MO ans HF, CO, CN, OF. Metox BC u
ruOpuan3anusi opburaneit. BamentHoe
cocrosiHe aroMa. KoBajneHTHasi CBsI3b B
MHOTOaTOMHBIX MoJIeKyJax. JloHopHO-
aKIENTOPHOE B3aUMO/ICHCTBHE.
Jlokanu3oBaHHass M JI€JIOKaJIU30BaHHAas
CBSI3b. DNeKTpOHOIePUITUTHBIE u
AIEKTPOHOU3OBITOUHBIE MOJIEKYJIBI.
TpexueHTtpoBbie cBsA3u. HanpaBieHHOCTh
u HACBHIIAEMOCTh XUMHYECKOU
KOBAJICHTHOMN CBSI3U. Teopus
OTTAJIKUBAHUS AJIEKTPOHHBIX nap
BAJICHTHOU 000JI04KH 51
MIPOCTPAHCTBEHHAS CTPYKTYpPa MOJIEKY!I.
Mesicmonexkynaprule

e3aumooeiicmeus. XUMHUYECKAST CBSI3b U
TUNBI  KpUCTAIIOB. (OCHOBBI  30HHOMU
TEOPUHU. CBs3b B MeTalax,
MOJYNIPOBOJHUKAX U JUAJIEKTPUKAX.
JledekTbl KPUCTAIUTMYECKOM PEIIETKH.
TBepapie pactBopbl. VoOHHast CBA3b.
B3aumonericteue VOHOB B
KPUCTAUIMYECKON  pelIeTKe. ODHeprus
MOHHOM  KPUCTAJUIMYECKOW  PEIIETKH,
BIIMSIHUE Pa3MEPOB U 3apsiI0B HMOHOB.
MexXMONEeKyJIApHbIE  B3aUMOJCHUCTBUSL.

Cunbl Ban-nep-Baansbca.
OpHeHTAaUMOHHOE, HWHAYKIMOHHOE U
JUCIIEPCUOHHOE MEXKMOJIEKYJIIPHOE
B3aMMOJICUCTBUSL. Pomn
MEXKMOJIEKYJISIPHBIX B3aUMOJCHCTBUI

InIpu IIPOABJIICHHUHU (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX
CBOMCTB BCIICCTB, SIBIICHUM CaMOC60pKI/I

OMOJIOrMYECKUX MOJICKYI,

CYyIpPaMOJICKYJISIPHBIX U HAHOCHCTEM.
2.0cHOBHbBIE OcHoegbl XUMUYECKOll K, T
dbusuko- mepMoOUHAMUKU. DHepreTuyecKue




XUMHYeCKHe
3aKOHOMEpPH
ocTH
NMPOTEeKAHUS
XHMHYECKHX
MpoLeccoB

XapaKTePUCTUKN XUMHUYECKUX PEAKLIUM.
ITepBoe Hayajio TEPMOJUHAMUKH.
[IpeBpamienusi »Heprud U pabOTHl B
XUMUYECKUX Mpoueccax. TepMoXumus.
[lonsitue 00 HSHTANIBNMHU. ODHIO- U
AK30TEPMUYECKHUE peaklnu. 3akoH ['ecca.
CrangapTHOE COCTOSIHME W CTaHIapTHAas
SHTANBIMUS  00pa30BaHUS  BEILECTBA.
TepMoOXuMHUYECKHME  IUKIBL. ~ Pacuersl
TETJIOBBIX ahdexTon peaKuuil.
OHTaIbNUS  aTOMHU3AIIMU  BEHIECTB U
SHEPrusi CBSI3M B~ MHOTOQTOMHBIX
MOJIEKYJaxX. Bropoe Hayajio
TepMoauHaMuKu. lloHsiTHE HSHTpONHUH.
YpaBuenue bosbivana.  M3mMeHeHne
SHTPONUU TpU (PA30BBIX U XUMHUYECKHUX
MIPEBPALLCHUSX. CrpemsieHue K
MaKCUMYMY SHTPOIHH B U30JMPOBAHHBIX
CUCTEMAax Kak XapaKTepUCTUKA
BO3MOYKHOCTH CaMOMPOU3BOJIBHOTO
nmporekanuss peakuuu. OleHka 3HaKa
W3MEHEHUSI DHTPONUMU B XUMHUYECKHUX

peaKImsIX. DHeprus ['n606ca.
YMmenbienue sHeprun  ['mb0ca  kak
TEPMOJIUHAMUYECKUI KpUTEPUU
BO3MOYHOCTH CaMOIIPOU3BOJIBHOTO

NPOTEKaHusi Ipolecca B  3aKPBITHIX
cucremax. CraHgapTHOE  W3MEHEHHUE
SHEpPruu I'n60ca B peaKINH.
3aBUCUMOCTb ~ M3MEHEHMsSI ~ SHEpruu
['ub0ca or Temmeparypbl, AaBICHUS U
KOHIICHTPAIIMUU PEarupyrolux BEIIECTB.
Ponp »HTaNBNMUHOIO W SHTPOHNUNHOTO
(bakTOpoB B OMpENEICHUH HAIpaBICHUS
mpoiecca.

OcHo6bl Xumuueckoii KUHEmuKu.
CkopocTh  XMMHMYECKOM peakuuu U

(bakTopsI ee OnpeIeIIAIoNIHE.
3aBUCUMOCTh CKOPOCTH PEaKIWH  OT
KOHIIEHTpaIuu peareHToB.

Kunernueckoe  ypaBHEHHE  pEaKIIHM.
[Topsmok  peakuuu. IlpaBuno Bant-
I'odda. Koncranta CKOpoCTH peakiuu U
€€ 3aBUCUMOCTb OT  TEMIIEpaTyphl.
OHeprus AKTHBAIIUU. YpaBHEeHHE
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Appenuyca. DHepreTuyeckass quarpamma

PCaKIHM. KOOpI[I/IHaTa PCAKIHU.
[lonsiTue 0 MCXaHHU3MC PCAKIHU.
MOJICKYH}IPHOCTB PCAKIHU.

@DOTOXUMUYECKUE M IEMHbIE PEAKIHH.
[Ipumepsl. Karanuz u KatanuzaTophl.
Bnusaue karanmzaTopa Ha MeEXaHU3M
peaKkuum. NHruburopsl u
uHrnOupoBanne. OCOOEHHOCTH KHHETUKU
ra3oasHbIx, KHUIKO(Da3HBIX u
TBEPAO(a3HbIX PEAKIIHA.

Xumuueckoe pasHnogecue.
OO6parumbie u HeoOpaTUMBbIe
xumuueckue — peakiuu.  CocTtosiHHE
paBHOBECHSI u PUHIIHI
MHUKPOCKOIIUYECKOM 00paTUMOCTH
peaxkiuu. Kunernueckuit u
TEPMOJUHAMHYECKUN MOJIXOJIbI K
OMHCAaHUI0 XHUMHUYECKOTO DPABHOBECHSI.
KoncTanta XMMHYeCKOro paBHOBECUS U
pa3iuyHBIE CHOCOOBI €€ BBIPAKCHHS.

CBs13b KOHCTaHTBI XUMHUYECKOTO
paBHOBECHSI co CTaHapTHBIM
M3MEHEHUEM SHEPIruu ['u606ca.

CMmenieHue XUMHYECKOTO PaBHOBECHS
1pyu u3MeHeHuu ycaoBuil. [IpunHumn Jle
[ITaTense.

3.0cHOBBI
XUMMH
pPacTBOpPOB

Obwue ceoiicmea pacmeopos.
PactBoppl Kak  MHOT'OKOMITIOHEHTHBIC

CUCTEMBI. Teopuu pacTBOpPOB.
['omoreHHbIe MHOTOKOMITOHEHTHbIE
cUcTeMbl — pacTBopbl. OOmMe cBOMHCTBa
pactBopoB — guddy3us U ocMmoc.
Kunkue pacTBOPHI. da3oBbIC
JrarpamMMmBbl. ObnacTpb KHUJIKOTO

cocTostHus.  JluarpamMmmbl  cocTaB -
CBOMCTBO. PacTBOpUTENH U pacTBOpsieMOe

BEIIECTBO. PactBOopumMOCTS.
Hacepienneie, HEHACBIIICHHBIE,
[IEPECHILICHHBIE, pazbaBICHHBIC 151
KOHIIEHTPUPOBAHHBIE PacTBOPBIL.
BzaumonerictBue PAaCcTBOPEHHOT'O
BemiecTBa u pactBoputeis. ConbBaTanus.
HNneprhsbie, KOOPAMHUPYIOLLINE 51

MoHM3upyoume pacrsopurenu. [lonsitue

KT
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0 KOJUIOUJHBIX pacTBOpax.
[ToBEpXHOCTHBIN CIOM U TTOBEPXHOCTHBIE
SIBJICHUS. Y CTOMYMBOCTh KOJIJIOMJIHBIX
pPacTBOpPOB.

Pacmeopuwi HeINIeKmpoIUmaos.
JlaBineHue u cocTaB mapa HaJl paCTBOPOM.
3akon Payma. Kpucrammmzanus u
KUIICHHWE pacTtBopa. Kpuockonuss u
s0ynmockonus. MaeanpHbie W peanbHBIC
pactBopbl. [loHsATHE 00 aKTUBHOCTH W
kod(durmente akTuBHOCTH. [loHSATHE O
CTaHIAPTHOM COCTOSIHUM BEIIECTB B

pacTtBope.

Pacmeopui 971IeKMPOJIUM08.
Teopuu kucarom u ocnosanuii. Bona xax
MOHU3UPYIOIIUH PacTBOPUTED.

ONEKTPOHHOE CTPOEHUE U CTPYKTypa
MOJEKYJbl BOJbl. CTpyKTypa >KHUIKOU H
TBEPIOM BOJBI, BOJOPOJHBIE CBS3H.
Bonubie PacTBOPHI AIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS JTUCCOLAALINS
pacTBopeHHbIX BemiecTB. C. Appenuyc,
1. 1. MenneneeB 0 nmpupoae pacTBOPOB
anexkTponuToB.  Ilepexom  MOHOB B
pacTBop. I'mpparanus COJIH u
oOpa3yloIUuX €€ HOHOB.  OJHeprus
ruAparaiuu =~ UMoHOB.  Kucimotel
OCHOBAHUS. Teopun KHUCJIOT u
OCHOBaHUM. Teopun Appenuyca,
bpencrena-Jloypwu, JIprouca. Poisb
pacTBOpUTENSL B  KUCIOTHO-OCHOBHOM
B3aMMOJICCTBUH. Cuna
KHCIIOPOACOJEPKAIIUX KHUCIOT MU €€
3aBUCHMOCTb OT MX COCTAaBa U CTPOECHUS.
KucCnoTHO-OCHOBHBIE  B3aMMOJIEUCTBUSA
KaK  peakluu  IIepeHoca  IIPOTOHA.
CBEpXKHCIIOTBI M CBEPXOCHOBAHUS
PactBopsl CI1a0bIX JJIEKTPOJIUTOB.
Teopus ANEKTPOIIUTUIECKON
aucconmranyu. KoHcTaHTa UM cTENeHb
AUCCOLMAIMM  CJIa00ro  3JIEKTPOJIMTA.
3akoH pazbasnenusa OctBanbaa. BiusHue
OJIHOMMEHHBIX HOHOB Ha JUCCOLMUALAIO
CJ1a0bIX JJIEKTPOJIUTOB. PactBOpBI
CWIBHBIX  3nekTponuToB. Kaxymascs
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CTEIIEHb JACCOLIMALINT CUJIBHOTO
AJIEKTPOJIUTA. AKTUBHOCTb u
kod(duimenT akTuBHOCTH. oHHAas cuiia
pactBopa.  YCIOBHOCTb  pa3leiCHUS
AJIIEKTPOJIUTOB Ha CUJIbHBIE U Clla0bIe.
Juccoumanms BO/JIBI. HNounnoe
MIPOM3BEACHUE BOJBI. BomoponHbli
TUAPOKCUIBHBIN  mokazarenun  Cpensl.
Nupukaropsl. Metonbsl onpenenenns pH.
bydepubie  pactBopsl.  PaBHOBecue
«MOHHBIA  KPUCTAILI —  PacTBOP».
PaBHOoBecne HMOHOB B  pacTBOpe C
ocagkom. IIpoussenenue pacTtBOpUMOCTH
U PacTBOPUMOCTb TPYAHOPACTBOPUMBIX
AJIEKTPOJIUTOB.

Kucnommno-ocnosnuvie u
OKUCTIUMEIbHO-60CCIMAHOGUMENIbHbLE
npouyeccol 6 pacmeopax.

Knaccudukanus XUMHUYECKUX
peaKuii. OOMeHHbBIE  peakiuu B
pactBopax. Peakuum HeUTpamuzauuu.
I'mpponus conei. MoHHBIE ypaBHEHUSA
ruaponusza. KoHcranTa u®  cTeneHb
ruapoausa. CiaoKHbIE Cllydau TUAPOIU3A.
['maponus CoJIeH. [IpencraBinenus
Appennyca u BepHepa o MexaHu3Mme
rujaposnsa. [loHsiTue 00 akBaKHUCIIOTaX.
Koncranta ® cTemeHb THAPOIU3A.
CryneHuarblii  XapakTep  THIPOJIM3A.
OOpatuMblii 1 HEOOPATUMBIN THUIPOIIU3.
bydepubie pactBOpbl. OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIE  MPOLIECCHl  Kak
peaKunu nepeHoca AIEKTPOHA.
Oxucnurenu u BOCCTaHOBUTENMU.
Yyactue  BOABI B OKHUCIHWTEIBHO-
BOCCTaHOBUTEIBHBIX peaKuusx.
CocraBiieHUE ypaBHEHHI OKHUCIUTEIbHO-
BOCCTaHOBHUTEIBHBIX peakiuu,
MPOTEKAIONIMX B BOJHBIX pacTBOpax.
Meron MOHHO-MOJIEKYJISIPHBIX
noinypeakuuid. TUObl  OKHCIHUTENBHO-
BOCCTaHOBUTEIBHBIX peaKkIui.
Baxueimue OKUCIIUTENU u
BOCCTAHOBUTEIU. KonnuectBeHHsbie
XapaKTEPUCTUKHU OKHCJIUTEIIbHO-
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BOCCTaHOBUTEIBHBIX IIEPEXO0B.
DJEKTPOJHbIE TMOTEHIMAIbl METAJIOB.
['anpBaHMyecknil 3neMeHT. BomopoiHbIN
ANEKTPOA M BOAOPOAHBIN HYJIb OTCUETa
noTeHuuanoB. CTaHJApPTHBIE YCIOBUS U
CTAHJAPTHBIM TMOTEHIHA IOJIYpPEaKIUU.
Tabnuisl CTaHJAPTHBIX
BOCCTaHOBHUTEIBHBIX MTOTEHIINAJIOB.
Hcrnonp3oBanne TaONMMYHBIX JTaHHBIX IS
OLIEHKM  BO3MOXXHOCTM  NPOTEKAHUSA
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX

peaKuii. OKHCIUTEILHBIC u
BOCCTAHOBUTEIBHBIE  CBOMCTBA  BOJBI.
JIucnponopuMOHUPOBaHUE  BELIECTB B
BOJHBIX  pactBopax. OKHCIHTENbHO-
BOCCTAHOBUTEJIBHBIE  PAaBHOBECUS B
pacTBOpax. YpaBHeHUE Hepscra.
Bnusinue pH Ha BEJIIMYUHY
BOCCTaHOBUTEIBHOTO MOTEHIIMANA.
BnusgHue  KoMIIeKCOOOpa3oBaHUs U
o0Opa3oBaHUs MaJOpPacTBOPUMBIX
COCMHEHUNM Ha  BOCCTAaHOBHUTEJIbHBIC
MOTEHIMAJbI. DJEKTPOJIN3 PACTBOPOB U

pacIuiaBoB. DIEKTPOIUTUYECKOE
MIOJTyYEHHE METaJIJIOB.
DIIEKTPOXUMHUYECKAs KOppo3us
METAJIJIOB.

4.0OCHOBBI
KOOPAUHALM
OHHOM
XUMHUH

Peaxkyuu xomnnexcooopaszoeanus
6 600HBIX pacmeopax. AKBaAaKOMILJIEKCHI.
[IpuuuHbl  0Opa3oBaHUS KOMILIEKCHBIX
YacTHIl B pacTBOpaxX. XapaKTepUCTHKA
KOOPAMHAIIMOHHBIX  COCIMHEHUH, HX

MOJTyYEHHUE, KJ1accuuKaIus.
KommiekcoobpazoBarenb U JUTaHBI.
Bremrasst u BHYTPCHHSIS
KOOPIMHAIIMOHHBIC chepsl.

KoopannanimoHHoe 4ucino, 3aBUCUMOCTH
KOOPAMHALIMOHHOIO 4YHCJIA OT 3apsia H
paguyca KOMILJIEKCOOOpa3oBaTersi.
PaBHOBecus B pacTtBopax
KOOPJIMHALIMOHHBIX coenuHenuid. Ooiue
u CTYIICHYAThIE KOHCTAHTHI
ycToiunBocTd.  OCHOBHBIE  (DaKTOpBHI,
OIIPEIEIIAIOIIE YCTOWYHUBOCTH
KOOPJIMHAIIMOHHBIX COCMHECHUH,

K, T
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W3MEHEHUS! SHTAIBIIUU W SHTPONUU TPU
KoMILIeKcooOpazoBanuu. HomeHnknaTypa
KOOPIMHAIIMOHHBIX COEJIMHEHUH.
OObsicHeHuEe 00pa3oBaHUs U CTPOCHUS
KOMILJIEKCOB C OMOIIbIO
ANEKTPOCTATUYECKUX  TPEJACTABJICHUM.
KBanToBO-MexaHWYECKHE METOTbI
TPAaKTOBKM  XUMHUYECKOH  CBSI3M B
KOMITJIEKCHBIX ~ COCOWHEHUAX. MeTon
BAJICHTHBIX  CBSI3EM. Bueme- u
BHYTPHOPOHUTAIIbHBIE KOMITJICKCHI.
[TonsiTHE O TEOPUH KPUCTAIUTHYECKOTO
TOJIA. Bzaumnoe pacroioKeHue
JUTAHJIOB U  aTOMHBIX  opOuTasien
KOMILJIEKCOOOpa3oBaTes B
OKTa’IPUYECKOM U  TETPadApUUYECKOM
M0JIe JIMTAaHJIOB; DHEPTUsl PACIICIICHUS;
CHEKTPOXUMHUYECKUN  psii  JIUTAHJIOB.
BbICOKO- M HU3KOCITMHOBBIE KOMILICKCHI.
Okpacka  koMIUIeKcOB.  HMckaxkeHue
MPAaBUJIBHBIX  CTPYKTYp  KOMILIEKCOB.
Odbdexr SAna-Temnepa. IIpumenenue
METO/Ja MOJICKYJIAPHBIX OpOUTAICH K
KOMITJIeKcaM. MoJeKymspHbIe opOuTamu
OKTadIPUYECKUX KOMILJICKCOB.
Kowmmniekesl ¢ m-cBsizsimu.  JlaTuBHBIE
CBS3M B  KoMmIuiekcax.  M3omepus
KOOPJIMHALIMOHHBIX ~ COeNUHEHMHA. Psn

mpaHc-BIINAHUA. BzaumocBsi3b
IIpoLccCoOB KOMHHCKCOO6pa3OBaHI/IH C
ITOJIOXKECHHUEM DJICMCHTA B

[lepuonnueckoit cucrteme. XenaTHbIM,
MOJUXENATHBIA M MAaKPOUUKINYECKUN
a¢dexTel. 3HAUCHHWE W TNPUMCHCHHE
peaknmii  KOMIUIEKCOOOpa3oBaHUS |
KOOPJAMHAIMOHHBIX COSIUHEHUN B HayKe,
TEXHHUKE, OMOJIOTUH U MEIUIINHE.

5.Ctpoenue
M CBOMCTBA
coeIMHEeHU
P-3J1IeMEHTOB

IToozpynna zenus (s*p°-
anemenmsut). OOmAs XapaKTEPUCTHKA
saneMeHToB. HaxoxneHue B mpupone,
METOJbl TOJIYYEHUs, HPUYMHBI MaJou
peakMoHHOH criocobHocTu. KnarpatHeie
COEJIMHEHHUS OJ1arOpOHBIX ra3os.
CoenvHeHuss KpUNTOHA U KCEHOHa CO
GTOpOM, CTpPOEHHE MOJIEKYJ, CHOCOObI

K, T
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[OJIy4YeHuss U CcBoMcTBa.  Peaknus
JUCTIIPOITOPLIMOHUPOBAHUS. ['maponns
¢TopunoB  kceHoHa.  Okco(TOpPUIBL.
Kucinopoasele  coequHEHUsT KCEHOHA,
CTPOCHHUE MOJIEKYI. Crioco6sl
IIOJIy4eHHus, CcBoMcTBa. KceHOHOBBIE
KHCJIOThl, KCEHaTbl U  IEPKCEHATHI.
[IpakTueckoe [IPUMEHEHUE
OJIarOPOTHBIX TA30B.

Booopoo. T'anozenwvt (s’p>-
anemenmst). OOmAs XapaKTEPUCTHKA
aneMeHTOB. DOpMBI  HaxXOXIECHUSA W

pacrpoCTPaHEHHOCTh B IIPUPOJE.
Bonopoa. Ilonoxenue B nepruoandecKou
CUCTEME, oOrmas XapaKTEepUCTHKA,

M30TOMBI, XapaKTEPUCTHUKA MOJICKYJIbI,
TepMUYecKas Juccouuanus, Gpuandeckue
U XUMUYecKue cBoiictBa. JlabopatopHbie
U TMPOMBIIUICHHBIE METOJbI TOJYUYEHUS.
Opro- m mapaBomopon. l'mapuael, ux
KJaccu(UKaIys, CrocoObl TOMYyYCHHS U
cBorictBa. ['mapuaokomruiekcol. OOmias
XapaKTEePUCTHUKA BOJIOPOJTHBIX
coequHeHu HemeTaoB. [Ipumenenue
BOJIOpOAA U €ro coeauHeHuu. @Orop,
XJIOP, opom, mon. Oo6mas
XapaKTEePUCTHKA, MOJTyYEHHE,
du3nueckue M XUMHUYECKHE CBOMCTBA.
N3MeHeHne OKHMCIUTENIbHOW aKTUBHOCTHU
B MOArPYIIIIE. B3aumopericteue
rajoreHOB C pacTBOpaMu IIEIOYEH U
Bojio. CoeaMHEHWE  TAJOT€HOB  C

BOJIOPOJIOM, 1abopaTopHbIC u
MIPOMBITIUICHHBIE CIIOCOOBI  TTOTYUYEHUS,
CBOMCTBA. Accomnanus MOJIEKYJI

¢ropoBogopona. IlnaBukoBas Kuciora.
®dropunsl u ruapodpTopuasl. [lonyuenne,
AIIEKTPOHOJIOHOPHBIE CBOMCTBa (TOPHUA-
noHa. [lonydyenue n cBoicTBa MPOCTHIX U
KOMIUIEKCHBIX ()TOPUIOB HEMETAJLIOB.
OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE U
KHCJIOTHBIE CBOWCTBA TaJIOT€HBOAOPOJIOB
u ux BOJIHBIX pacTBOpPOB.
X10poBOAOpOIHAsl, OPOMOBOIOPOAHAS U
MOJIOBOJOPOJIHAS KHCJIOTBI.
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BoccranoBuTenbHbIE u
ANEKTPOHOJOHOPHBIE CBONCTBA
raJIOT€HU]1-UOHOB. Coenunenus
TaJIOTEHOB €  KHUcIopoaoM. Dropun
kuciopoaa. Okcuasl Xjaopa, bpoma, ioa;
CpPaBHEHHE UX YCTOMYMBOCTH, KUCIOTHBIX
u OKUCIIUTEIbHBIX CBOWCTB.
Kucnoponconepxaiue KHUCJIOTHI:
XJIOPHOBATUCTAA, XJIOpHasl,
OpoMHOBaTHCTasi, OpOMHAas, MOTHOBATAS,
MeTa-noaHas, napa-uojiHas, opTO-
HO/HASI; MX COJIA, CIIOCOOBI MOTYUYEHUS 1
cBolcTBa. M3MEHEHHE OKHCIHUTEIbHBIX
CBOMCTB B PSIy KHUCIOPOIHBIX KHCIOT
xJiopa, Opoma, Hoxaa. IlceBgoranoreHu b1
(muuuan  w  gap.).  MexranoreHHbie
COECIMHEHUS.

Xanovkozenvt  (s’p*-3nemenmui).
OOmrasi ~ XapakTepuCTHKAa  DJIEMCHTOB.
Kucnopon. OOmass  XapakTepucTHKa,
CTPOCHHE MOJEKYJ, JabopaTopHble U
MIPOMBITIUICHHBIE  CITOCOOBI  TTOTYUYEHUS,
¢u3MYecKue W XUMHUYECKHE CBOMCTBA,
okcuibl. O30H, €ro MoJy4YeHue, CTPOCHUE
MOJIEKYJ, CBOHCTBA M NPHUMEHEHHE.
ComocraBiieHME  CBOWCTB  O30HAa U
kucinopoaa. O3onuael. Boga: anomanuu
bu3nUecKux CBOJCTB, ayarpamma
COCTOSIHUSI, ~ XMMHUYECKHE  CBOICTBA,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE
XapaKTePUCTUKU.  DJIEKTPOHOJIOHOPHBIC
CBOMCTBa MOJIEKYJI BOJIBI.
Kpucramnoruaparsl, HUX CTpOEHUE U
cBoiictBa. OKCOHHMEBBIE COCIMHCHUSL.
[TonsiTne 0 cmoco0ax OYMCTKH CTOYHBIX
BOJI u OTXOJSAIUX razoB B
MpOMBIIIEHHOCTH. [lepokcua Bomopoa,
CTpPOCHHE MOJIEKYJIbI, METO/bI
MOJTyYCHHUS. Kucnorusie u
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC
cBoiicTBa. llepokcuapl M uX CBOWCTBA.
[IpuMeHeHue KHCIIOpOJa Ha MPAKTHKE.
Cepa. Oo6mas XapaKTEepUCTHKA,
HaxOXJIEHUE B  MPUPOJAE, METOMbI
MOJIYYeHUs, (PU3NUYECKHE M XUMHUYECKUE
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croiictBa. CepoBonopon. Cynbdumbl, ux
ruaponns. Knaccudukanus cynbdumos
[0 UX PAacTBOPUMOCTH B BOJIE, KHUCIOTaX
M PpacTBOpax OCHOBHBIX CYJIb(UIIOB;
HCIIOJIb30BaHUE cyJbpumon B
XUMUYecKoM aHanuze. [lonucynbhuas.
CoenuHeHnst ceppl € KHACIOPOAOM:
OKCH/TbI cephl Iv) u (VI).
Kucnopoaconepxaiiyue KUCIOTBI CEPBI.
CepHucras KHCIOTAa H €€  COJIH.
OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIC

CBOICTBA CEpHUCTOMN KHUCJIOTHI,
cyiburoB u mmpocyibduroB. CepHas
KHUCJIOTA, TIOJyYEHUE, CTPOCHUE MOJIEKYJI
U CBOWCTBa. B3anmMoJiencTBUE CEpHOMN
KUCIOTBl ¢ MeTtamuiamu. Conu cepHOu
KUCIOTBl. OneyM M JBYCEpHash KUCIOTA.
[TonuTnoHOBBIE KHCJIOTBI u
nonuTHoHaThl. THOcCepHass KuCIOTa W
trocynbpar HaTpus. I[IepOKCOKUCIOTHI
(mamkucnotel) cepbl. [lepokcucymbgaTsi.
CoenuvHeHust ceppl C  rajoreHamu.
@topun  cepel. XIJIOPOKCUIBI  CEPBI:

XJIOPUCTBIN TUOHMWII, XJIOPUCTBIN
Cyabhypul. XiopcepHas
(xmopcynbghoHOBas) KHCJIOTA.

[IpumeHeHue ceppl U €€ COEAUHEHHUIA.
Cenen, Temnyp u mnojoHui. OOmas
XapakTepUCTUKa dJeMeHTOB. (CTeneHu
OKHCIICHUS, HAXO0XKIEHUE B MPUPOJIE,
QUIOTPONMST  CeJieHa W TeJulypa.
CeneHOBOJIOPOJT U TEJLTYPOBOJOPO/I.
Cenenuabl u  TeUTypuanl. JlMokcuna
ceneHa wu Ttemnypa. Cenenucras u
Teutypuctast  kKucioTel. CeleHaThl U
TEJUTypaThI. CornocTtaBiieHue
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX

CBOMCTB COEAMHEHUN CEpbl, CeJieHa U
temtypa.  KpaTkas ~— XapakTepuCTHKa

TIOJIOHUS u ero COEIMHEHHIA.
[IpyMeHeHUe UX Ha IPAKTUKE.
IToozpynna azoma (s°p’-

nemenmst). OOIIas XapaKTEPUCTUKA
aeMeHTOB. OTiIMuMe a3oTa OT JPYTrux
9JIEMEHTOB MoArpynmel. A3zor. OOmas
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XapaKTEPUCTHUKA DBJIEMEHTA, HAXOXKICHUE
B npupoae.  XHUMHUYECKas  CBs3b.
[Tpuunnbl HEpTHOCTH a30Ta. [Ipobiema
CBSI3aHHOI'O0 a30Ta U IIyTU €€ PELICHUS.
JlabopaTopHble W MPOMBIIIJICHHBIC
crocoObl noayudeHus azota. CoeauHeHUs

azora Cc BOJIOPOJIOM. AmMMHaK,
XUMHUYECKass  CBSI3b W CTPOCHHUE
MOJIEKYJIbI; nabopaTopHbIe u

MIPOMBITIUICHHBIE  CITOCOOBI  TIOJTyYCHHS.
Kunknii aMMuak Kak pacTBOPHUTEIb.
Peakmuonnasts crmocoOHOCTH aMMMaKa,
pEaKIMM  OKHUCJIECHUS, TPHUCOCIUHEHHUS,
3aMCIICHUS, B3aUMOJICHCTBHE C BOJION U
kucioramu. l'wapatel ammuaka. HMon
aMMOHUSI, XUMHUYECKas CBA3b U CTPOCHUE.
Comn  amMmoHHS. AMUABI, HMHIBI,
HUTpUABL. ['wapokcuiamuH. ['wapasuH.
['uapatsl ruapa3uHa U TUAPOKCUIIAMUHA.
Conu rugpa3uHus U THIPOKCUIAMMOHMUS.
AsunoBoaopoaHas KucioTa. A3oTucras
KHCJIOTa " ce MPaAKTUYECKOE
npuMeHeHue. HuTpuThl, UX MoydyeHue u
CBOMCTBA. A3OTHasg KHUCIOTAa U €€
B3aUMOJCHCTBHE C  METallaMH |

HCMCTAJIlITaMH, 3aBUCHUMOCTD
OKHUCJIUTCIBbHBIX CBOMCTB oT
KOHLOCHTpPAIHH. HapCKa}I BOJKaA.

Hutpatsl, ©X TepMHYECKOE Pa3NIOKEHHE.
Okcoranorenuabl azota. [IpuMeHeHue
azota u ero coeauHenuit. Docdop.
OOmrast ~ XapakTepucTUKa  DJIEMCHTA,
HaxOXXJICHUE B TPUPOJE. AJTOTPOIHbIC
MOAM(PUKALIMH, UX CTPOCHUE U CBOKCTBA.
Metonpl nonydenust Gocdopa. Dochun.
HNon docdonus, ero crpykrypa. Conu
dbochonnss. Dochuapl MeTaUIOB, HX
noiaydyeHune u  cBoucrtBa.  Okcuabl
docdopa. Kucnopoxaconepxaiue
kucnoTel.  Docdarel.  Mzononu- wu
TeTEPOIOINCOSTUHCHHS docdopa.
Coenunenust pochopa ¢ ramoreHamu, ux
TUAPOIIU3. OKkcoranoreHuapl.
DocHopHUTPUIXIOPHUL. [Ipumenenue
dbochopa u ero coeauHeHH. MBIIIbSIK,
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cypbMa, BUCMYT. OO0I11ast XapaKTepUCTUKA
aneMeHTOB. VX HaxoKJieHHe B TPUPOJIE.
Bonopoansie coequHeHUs, X MOTy4YeHUE
u cBoiictBa. CoeuHEHUsI C METaUIaMH.
[TomynnpoBOHUKOBEIE CBOMCTBA
apCeHHUJIOB M CTUOUIOB (AHTUMOHHJIOB).
Kucrnopogueie coeauHEHUS DJIEMEHTOB
(II1) u (V). I'unpoxcunsl ssementoB (I11).
ApceHuTsl U aHTUMOHMTHI. ['mapokcupg
cypbmbI(V) 151 AHTUMOHATHI.
Conocrasienue CBOICTB KHUCJIOT
MBIIIbSIKA W CYpbMBI CO CBOMCTBaMHU
a3oTHOM U QocdopHON  KHUCIOT.
Bucwmyrartsr. ComnocraBieHue
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB  BHCMYTAaTOB, AaHTHUMOHATOB,
apceHaroB, (GocharoB U  HUTPATOB.
TpuranoreHuspl W TMEHTAraJOr€HUJIbI
Mmbibsika (III) u (V) u Bucmyta (III),
CIOCOOBI WX TIONY4YEHHUS, CBOMCTBA,
OTHOIICHUIO K KHCIOTaM € PacTBOPY
cynbuma aMMOHUA. THOKHUCIOTHI M HX
comu. [IpuMeHEHHE MBIIIbSIKA, CYPbMBI,
BHCMYTa U UX COCAMHCHUI.

IToozpynna  yenepooa  (s°p*-
anemenmot). OOmIas XapaKTEPUCTHUKA.
OTnuuue CBOMCTB yryiepojaa W KpeMHUSs
OT  CBOWCTB  JpPYruX  DJEMEHTOB
MOATPYTIIHI. VYrnepon. Oommas
XapaKTePUCTHKA, HAXO0XJICHUE B
npupone. Amnorponusi. CTpoeHue u
cBoiicTBa Tpadmura, amMasza, KapOWHa,

rpadeHa, dyiepeHoB. OcHOBBI
HCIIOIB30BaHUS yTieposa B
HAaHOTEXHOJIOTHUSX. [Tomy4enue
HCKYCCTBEHHBIX aJMa30B.
AKTUBHPOBaHHBIN yIOJib, ero
a7cCOpOIIMOHHbIC CBOICTBA.

VYriaeBomopoapl, KapOWIbl  METallIOB,
METOJBI UX IOJIYYCHHS, KIIacCU(PHUKAIIS,
3aBUCUMOCTh CBOMCTB OT Xapakrepa
XUMHUYECKON  cBs3u.  KucimopogHbie
coenuHeHus yriepoaa. Okcuj yriepojaa
(I):  cTtpoeHme MOJEKyd, CBOMCTBA,
Ja00paTOpHbIE W NPOMBINUICHHBIC
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crocoObl monyuyeHusi. ['eHepaTopHbIi U
BozsiHOM Ta3el. Okcun yrinepoaa (I1) kak
BOCCTAHOBUTEIND; peakiuu
npucoenuuenus. KapOoHWIBI MeTaioB.
VYronbHast kuciaora u ee coiu. Okcun
yriepoaa (IV), cTpoeHune MOJEKYIIbI,
CBOMCTBA M  METOJbl  MOJy4YCHUS,
OKHCIIUTENIbHBIE CBOMCTBA MPU BBICOKUX
temrieparypax. CrpoeHue KapOoHAT-
noHa. PactBopuMOCTh, TepMHUeCKas
YCTOMYMBOCTb W THAPOIU3YEMOCTb
KapOOHATOB u THIPOKapOOHATOB.
CoenvHeHus yriepoJa C TrajJoreHaMu.
@peonsl u ux cBoucTtBa. DoOCreH.
CoenuHenust  yriaepoga C  CEpOM.
Cepoyrnepon. Cynbhokcua —yriaepoja
(IV). TuoyronpHasi KuUCIOTa U €€ COJIU.
CoenuHenust  yriepoga € a30TOM.

Juimman.  CuHWIbHAs ~ KUCIOTa |
nuaHuabl. KoMIUIEKCHbIE COEAUHEHUS,
coaepKanme IUAHUI-UOH.

PonanucToBOIOpO/IHAsT KHCIIOTa W €€
coiu. IIpumeHenuwe yriepoga U €ro

COCIVHEHNH. Kpemunii. Oo1as
XapaKTePUCTHKA, HAXO0XJICHUE B
MIpUpoJIe, CIOCOOBI MOy YEHHS.
CTtpykTypa U  CBOWCTBAa  KpPEMHHUSI.
Kpemunii KaK MOJIYITPOBOTHUK.
Cunukarbl u TFOMOCHJIUKATHI.

KpemHulikuciopoguelii  tetpasap  —
OCHOBHAasl  CTPYKTypHasi rpynma B
KPUCTAJUIMYECKUX PEIIETKAX CUJIMKATOB.
ITonstue 0 Pa3IUYHBIX THITaX
KPUCTAJUIMYECKUX PEIICTOK CUJIMKATOB.
KBapu, ero crpykrypa © CBOMCTBA.
Kpemuuesble  kucnorsl. Cunukareinsb.
PactBopumoe ctekio. O01ue cBeIeHUsI O
CTPOEHHUM, CBOMCTBAX W IOJIYyYECHUHU
Pa3IMYHBIX BHUJOB CTEKJIA U KEPAMHUKH.
Curamibl. LleomuTsl. Bonoponnsie
coequHeHuss KpemHus. ComocTaBiieHUE
CBOMCTB CHJIAHOB M  YIJIEBOJIOPOIOB.
Cununu sl METAJJIOB.
KpemHuuitopranmueckue COCIUHECHMS.
CunukoH. CoenMHEHHUs] KpEMHHS C

21




raJlor€éHaMHl, WX CBOWCTBA, THAPOJIU3.
dTopkpeMHueBas  kucinora.  KapOun
KpeMmHus. [IpumeHeHne KpeMHHUsI U €ro
coennuHeHu. ['epmaHuii, 0JIOBO, CBUHEILI.
OO0miasi ~ XapakTepucTUKa  DIIEMEHTOB,
MOJIyYEHHE, CBOMCTBA. AJUIOTPOIIHbBIC
Moau(pUKalUM  0JIOBA.  XHUMHUYECKHUE
CBOMCTBa TIepMaHWUs, OJIOBa, CBHUHIIA.
CoenuHeHUs C BOJIOPOJIOM.
ComnocraBiieHME  MX  CBOWCTB  CO
CBOWMCTBAMHU BOJOPOJHBIX COCIUHEHUN
yriiepoaa U kKpeMHusi. OKCHIbl TepMaHus
() u (IV). ConeoOpa3Hble OKCHJbI
ceuHua. I'mapokcuast rtepmanus (1),
osioBa (II) u ceunna (II), ux nonyyenue u
cBoiictBa. ['mapokcuner repmanus (IV),
onmoBa (IV) u cBunna (IV). OnoBsHHbIe
KUCIOThl (0- u P-popmer). ['epmanaThl,
CTaHHAThl M IUIIOMOAThl, WX CBOMCTBA.
l'anorenuapl repmManus, 0JioBa, CBUHIIA.
I'upponus. Cynbpuasl repManus, 0JI0OBa
u cBuHua. [lomucynbduasl. Tuocosu.
Conocrasienue YCTOMYHMBOCTH,
KUCIIOTHO-OCHOBHBIX CBOICTB 51
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN
AKTUBHOCTU  COEJUWHEHHI  TepMaHus,
0JIOBa, cBUHIA. [IpuMeHEHHE MPOCTHIX
BEILIECTB U COCAUHECHUM.

IToozpynna bopa (s’p!-
anemenmot). OOIAs XapaKTEPUCTUKA
anemMeHToB. Haxoxnenue B mpupoje,
crocoOwl TosrydeHus. Otnuuue Oopa u
QATIOMUHUSL  OT  JAPYTUX  DJIEMEHTOB
MOATPYIIIBI. bOp Kak mpocToe BEIECTBO.
XUMUYECKHE CBOMCTBa oopa.
Coenunenust 6opa. CoequHenust 6opa ¢
BOJIOPOJIOM, MX TOJIyYEHHUE U CBOMCTBA.
Xumudeckas CBsSI3b B THApUiax Oopa.
Coenunenus ¢ meramiamu. Okeupa 6opa.
bopubie kucnorsl. bopasoi. IIpumenenue
Oopa W ero COeIMHEHUH. ATIOMHUHUMU.
Amomorepmusi. OKCUJ alTIOMHUHUS, €rO
cBOMcTBa M TmpuMeHeHue. IlomydeHue
MOHOKPHUCTAIIJIOB carnupoB U pyOHHOB.
['unpokcua  antoMUHUS.  AJIFOMUHATHI.
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I"amorenuapl. AmoMocunukaTtel. OOmmas
XapaKTepUCTUKA COJICH aTlOMUHUS, HX
PacTBOPHUMOCTb. [Muapomnus.
Kommiekcuple  coenuHeHus.  KBaciibl.
luapun  amoMUHUS.  AJTIOMOTHIPHUIBI
MetaiioB. Kapoua, aHutpua, cyodropua
amroMuHuA. [lpuMeHeHne aTioOMUHHS U
ero coeauHeHuu. lannmii, WHIWUH,
TaJUTHA. Oo0mmas XapaKTepHUCTHKA
aneMeHToB. HaxokneHuwe B Tpupone,
cnocoOsl  mosydeHus. CormocTaBieHUE
CBOMCTB DJEMEHTOB CO CBOHCTBaMU
amomuaus.  Coemunenus  Taummsi(l).
[IpumeHeHue ramiusi, WHAMS, TaJUTUS H
HX CO €IMHCHU.

6.Ctpoenue
M CBOMCTBA
coeIMHEeHU
s-, d- U f-
3JIEMEHTOB

H]enounwvie u
wienouHozemenbhvle memannot. OO0mas
XapaKTCPHUCTHKA §-3JIEMEHTOB.
[Ilemoynpile W MICJIOYHO3EMEILHEIC
Metauibl.  CTpoeHHE  3JIEKTPOHHBIX
000J10YeK aTOMOB, ITOTCHITUATIBI

WOHU3AIUU, CPOJACTBO K DJICKTPOHY.
[IpocThie BeliecTBa, BOCCTAHOBUTEIbHbBIC
cBOMcTBa. B3amMmoneiicTBe C BOJOM.
Bopoponueie  coenuHenus.  MoHHBIE

TUIPUIBI. Ponb MIECJIIOYHBIX u
IESJIOYHO3EMEJILHBIX METAaJlJIOB B
cTaOWIn3aluu HOHa H.

B3auMojelicTBUE HOHHBIX THAPUAOB C
Bojmou. OKcuABI NICIOYHBIX METAJIOB,
(GhopMBI,  YCTOWYMBOCTb, XUMHUYECKHE
CBOMCTBA OKCH/JIOB. [lepoxkcupl,
CYNEPOKCUbI,  O30HUABI  IIETOYHBIX
MetauioB.  OKCHUIBI HU  TEPOKCHUABI
MIEeJI0YHO3EMEJIbHBIX METAJJIOB.
[Tonydenune kucimopojia 4yepe3 MepOKCH]L
Oapusa. [wapokcuasl  METOYHBIX U
MICJIOYHO3EeMEIIbHBIX MeTauioB. 1llenoumn.
Oco0eHHOCTH TUApPOKCHUJIA OepHILIHSL.
JluaronanpHoe cxoacTBO Be u Al. Conn
IIEJTOYHBIX METAJIJIOB, 1704
pacTBOpUMOCTb.  ['mapartandsi  HMOHOB
IIECJIOYHBIX ~ MeTauioB. Ilomstue 00
OTpUIIATENIbHON THUApaTauuu. [IpuynHbI
OTCYTCTBUS OJTHO3APSI THBIX MOHOB
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aneMeHTOB Il  rpynmel B BOJHOM
pactBope. CoiM  HIEIOYHO3EMEIBHBIX
METaJUIOB,  HMX  PacTBOPUMOCTb U

TUPOJIN3.

Oowana  xapaxkmepucmuka  d-
9/1eMEeHmMO08. DIIEKTPOHHBIE
KOH(UTYpaIiu aTOMOB. Ocoboe
MTOJIOKCHUE CKaHIWsA W  IIWHKA.
[Toarpyrmia CKaHJUSA. OO6mas
XapaKTEPUCTHKA AJIIEMEHTOB,

HaxO0XXJICHUE UX B IPUPOJIC U MOTYUCHHUE.
Otrnrune CBOMCTB CKaHIHS OT CBOWCTB
OCTQJIBHBIX 3JIEMEHTOB MOJrPYIINbl U HUX
OMM30CTh K CBOMCTBAM JIAHTAHOWJIOB.
[Toarpymma TUTAaHA. Oo1mas
XapaKTEepUCTHUKA AJIEMEHTOB,
HaxX0XJICHUE UX B MIPUPOJIEC U MOIYUYECHHUE.
Okcuabl U ruapokcuabl. CoeluHEHUs: C
1305630002007 CTETCHIMU OKHUCJICHHUS.
[IpumMeHeHne MPOCTHIX  BEHIECTB U
coenuHenuid. Oxcun tutana (IV), comum
okcotutaHata. CoequHEHUA THUTaHA C
rajoreHaMH. [logrpymma  BaHagus.
OOmast  XapakTepUCTHUKA  AJIEMEHTOB,
HaxO0XJICHUE UX B MIPUPOJIEC U MOTYUYCHHUE.
CoenvHEHUsT 3JEMEHTOB CO CTEIEHSIMU
okucnenus (II), (1), (IV), cnocobsl ux
MOJIyYEHUS] U  CBOMCTBA; KHUCJIOTHO-
OCHOBHBIE  CBOWCTBA  OKCHJOB U
TUAPOKCUIOB; COJIM. [amoreHuapl u
okcorayioreHu bl emMeHToB (IV) u (V),
WX  CBOMCTBA, XUMHYECKass  CBSI3b.
Bananatsi, HUOOATHI, TaHTAJIATHI.
[IpumMeHeHne MPOCTHIX  BEHIECTB U
coenuHenui. [loarpynmna xpoma. O6mias
XapaKTepUCTUKA AJIEMEHTOB,
HaxO0XXJICHUE B MPUPOAE, NOJIyYEHUE H
cBorictBa. Coenunenus xpoma (1) u (III).
KuCnOTHO-OCHOBHBIN XapakTep OKCHIOB
u ruapokcuaoB xpoma (II) u (III). Conu
xpoma  (III),  xBacupl,  XPOMUTHI.
Kowmmnekcubie coenunenust xpoma (III),
ux crpoeHue, uzomepua. Okcua Xpoma
(VI). XpomoBBIE KHCIOTBI, XPOMATBHI,
JUXPOMAThI, WX B3aUMHBIE TMEPEXOMBI.
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XJIOpUCTBHIM  XPOMMII, XJIOPOXPOMOBAs
KHCIIOTA. [Tepoxcu Xpoma u
MEPOKCOXpPOMAThl, WX CBOWCTBA U
criocoOwl monyuenusi. Kpatkue cBeneHust
o coenunenusx wmonubaeHa (VI) wu
Bobppama (VI); KHUCITOTHO-OCHOBHBIN
XapaKTep OKCHIOB W THAPOKCHJIOB;
MOJINOICHOBAs " BoJIb(ppamoBast
KUCIOTBI HU uX coiu. M3onmonu- u
TeTEPONOIUKUCIIOTEI W WX COJIH.
[IppumeHeHrne  TPOCTHIX  BEIIECTB U
coenuHenu. Iloarpymma  Mapranua.
OO0masi ~ XapakTepucTUKa  DIIEMEHTOB,
HAaXOXJICHUE B TMPUPOJE, MOJIyYeHUE U
cBoiictBa. Coenunenus wmapranua (II),
) wu (V). KucIoTHO-OCHOBHBIN
XapaKkTep OKCUIOB U ruapokcuioB. Conu
mapranma. Oxcun  mapranma — (IV).
Coenunenust wmapranna (VI). Oxcun
mapranua (VII), mapranioBast kuciora u
MIepMaHTaHATHI. OxucIUTENTHHO-
BOCCTaHOBUTEIIHHBIC CBOMCTBA
COCIMHCHWI MapraHiia, UX 3aBUCHMOCTH
OT CTENEHW OKHUCJICHHS d3JeMeHTa u pH
CpeIlbl. Kpatkas XapaKTePUCTHUKA
penusa(Ill), (IV) u (VI). Coenunenus
penus(VII). Okcuapl, peHueBas KUCIoTa,
MEePPEHATHI, dbTopuIb! peHusL.
OKHCIUTETLHO-BOCCTAHOBUTEILHBIC

CBOMCTBa PEHUSI B PA3JIMYHBIX CTEIEHSX
okucieHus. IlpumeHeHme  Maprasia,
peHns W ux coeauHeHni. CeMENnCTBO
Kenesa 151 IJIATUHBI. Oo0mas
XapaKTePHUCTHUKA DJIEMEHTOB. JleneHne Ha
nmoArpynmel U cemeincrsa. (CemMencTBo
Keesa. Oomas XapaKTepUCTHUKA
AJIEMEHTOB, HAXOXJEHUE B TMPUPOJIE,
cnocoObl moiydeHus. UyryH u cTalb.
Oxkcuasl u ruapokcuasb xenesa (II), conu
U KOMIUIEKCHBIE coenunenus xkenesa (II).
Oxcunbl u tuapokcuasl xenesa (IID),
kobanbra (IIl), Hukens (II), ux comu u
KOMILJIEKCHbIE coenuHeHus. CoequHeHus
xene3a (VI), depparbl u ux cBoMcTBa.
[Ipumenenue AJIEMEHTOB u ux

25




coenuHeHui. [lmaTuHOBBIE  METaJUIBI.
OO0miasi  XapakTepucTUKa  DIIEMEHTOB,
HaxoxJaeHue B npupojge. Ilonsrue o
MeTOo/1axX pazneneHus AJIEMEHTOB.
I'unpoxcuasl nammaausa(Il), mrarunasi(1l)
u (IV), wux cBoiictBa. OKCHBI
pyrenusi(VIII) 151 ocmus(VIII).
Baxueimme coequHEHUs TUIATUHOBBIX
METaJUIOB, WX TIOJyYCHHWE W CBOWCTBA.
[IpumeHeHrne  TPOCTHIX  BEIIECTB U
coequHeHuu. [loarpynnel Meay v UHAHKA.
[Toarpymma ME/IH. Ob6mas
XapaKTePUCTUKA AJIEMEHTOB,
HAaXOXJEHWE B  MPHUPOJIE, CIOCOOBI
nonyyenusi. Coenunenust meau(l) u (II),
OKCHJIBI, TUIPOKCHUJIBI, coJu u
KOMILJIEKCHBIE coenuHeHus. CoequHeHus
cepeopa(l), okcuma U €ro CBOMCTBa,

HUTPATHI, raJIOr€HUIbI.
doTorpaguueckuii Mmpoiecc MOTydeHUs
YepHO-0ebIX N300paKeHUI.

Kowmmiekcaple coemunenust cepeodpa(l).
Coenunenus 3omota(l) 51 (I10).
[IpumeHeHne TOpoOCThIX  BELIECTB U
coenunenuit. [loarpynma nunka. OOmras
XapaKTEepUCTHKA AJIEMEHTOB,
HaxXOXKJEHUE B IPHUPOAE, MOJIyYEHHE U
cBoicTBa. OKCHUIBI M THIPOKCUBI IINHKA,;
COJIM, HUX PacTBOPUMOCTb, THUIPOJIU3,
CBOMCTBA; KOMIUIEKCHBIE COEIUHEHUS.
Coegunenuss pryta (I), mnomyudenue,
YCTONYUBOCTD u peakuuu
JUCIPOIOPLIMOHUPOBAHUS; OKCUIBl U
comu prytu (I), xamomenb. AMujHbIe

COCIMHEHUS PTYTH. [Ipumenenue
MPOCTHIX BEIIECTB U COCAMHEHUN.
Cmpoenue u ceoiicmea

coeounenull f-anemenmos. JlaHTaHUBbI.
OOmasi  XapakTepHCTUKAa  JJEMEHTOB,
CTENICHU OKHUCJICHHS, HaXOXJCHUE B
npupoae.  V3mMeHeHHMEe  XMMHUYECKHUX
CBOMCTB C BO3pacTaHUEM MOPSIAKOBOTO
HoMmepa. [IpuunHBI cX0/ICTBa CBOWCTB
JAHTAHOUJIOB. YyacTue f-opOutajneil B
o0pa3oBaHMM  XUMHUYECKHUX  CBS3EH;
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BBHICOKME  KOOpDJMHAIMOHHBIE  YHCIIa
AeMeHTOB. [lepuoAMYHOCTh HU3MEHEHUS
XapaKTePHBIX  CTENEHEH  OKHUCIICHUS.
duznyeckrue M XHUMHUYECKHE CBOICTBA
JAHTAHOUJIOB, HMX TIOJIOXKEHHE B POy
HanpspkeHuil. CoeIMHEeHHs TaHTAaHOUJIOB
(IIT). Okcuabl U TUIPOKCUJIBI, CIOCOOBI
X TOJay4deHus. l3MeHeHue CBOWCTB ¢
BO3pacTaHWEM TOPSIIKOBOTO  HOMeEpA.
Oomas XapaKTepUCTHKA conei,
ruaposn3. Coenunenus esponus (1),
uttepous (I1), camapus (II), Tymus (1),
neomuma  (II), wux  okuciauTeIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. XapakTep
THJIPOKCUJIOB, CXOJICTBO C COSAMHEHUSIMU
IEJIOYHO3EMETBHBIX METaJJIOB.
Coeaunenust nepust (IV), mnpazeoguma
(IV), Ttepbus (1V), wneomuma (IV),
muctipo3ust  (IV), uX  OKHCIHUTENbHO-
BOCCTaHOBUTENBHBIE CBOWCTBA. CXOJICTBO
xumuueckux cpouctB nepus (IV) co
CBOMCTBAMHU IUPKOHUS, TAQHUSI U TOPHSI.
[lonsTue o cmocobax  pasnueneHus
JAHTAaHOWJIOB, IPUMCHECHHE JIAHTAHOW/IOB
U WX  COCAMHEHHH.  AKTUHOHUJIBI
(axtunugel). Kpatkue cBemenuss 00
HUCTOPUU OTKPBITUSA djemMeHToB. OOmas

XApaKTCPHUCTHKA OJICMCHTOB,
QJICKTPOHHOC CTPOCHHUC aTOMOB,
COIIOCTaBJICHUC C QJICKTPOHHBIM
CTPOCHUCM aTOMOB JJAaHTaHOUJOB.

N3MeHeHne XUMHUYECKUX CBOUCTB C
BO3pAacTaHUEM TMOPSIKOBOIO  HOMeEpA.
Yyactue f-opOutaneii B oOpa3oBaHUU

XUMHWYCCKUX CBH3efI, BBICOKHC
KOOPpAWMHAIMOHHBIC qHucia aTOMOB.
AKTI/IHOI/II[HOG CXXaTuc. banzoctb

CBOWCTB TOpHs, NMPOTAKTUHUS, ypaHa B
BBICIIICH CTCIICHU OKHCJICHUS K
cBoiictBam d-3semeHToB IV, V m VI
TPyl  B3JIEMEHTOB  COOTBETCTBEHHO.
[Ipumenenue AKTUHOHJIOB u 150:¢
COCIUHCHUM.

Tenoenuyuu pazeumus
COBPEMEHHOU HEOP2AHUUECKOU XUMUU.
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Oo6mmue TEeHJICHIUU pa3BUTHSL
COBPEMEHHOU XUMHH. OcHOBHbIE
HanpasjeHus pa3Butus xumuu B XXI
Beke. KoMIbIOTEpHOE MOJEIUpPOBaHUE
MOJIEKYJT (MOJIEKYJISIDHBIM — JTU3aiiH) U
XUMHYECKUX peakunii. Heopranuueckoe

MaTepUATIOBEICHHUE. Hanoxumuss  u
HaHoMatepuanbl. CuHTe3 (yIIepeHoB u
HaHOTPYOOK.

Hucnepcueie cucremsl. Kosutonpr.
Jucnepcupie cucteMbl. Knaccuduxarus
mucnepcHblx  cucteM. CycneH3uu U
aMyibcuU.  KoJTOMgHBIE  PacTBOPHI.
YcToHYuBOCTh KOJUJIOMJIHBIX PAacCTBOPOB.
CrpoeHre KOJUIOMJAHOM 4YacTUIBl U
Muneiibl. JInopuiasHeie u HoPOOHBIC
koutouasl. 3omu m renu. llenruzanms,

KoaryJjpsinusa, CCAMMCHTAIIUS KOJIJIOMOOB.

4.2. CTpyKTYypa JTUCHHUILUITUHBI
Taobnuya 2. OO01IAs TPYJOEMKOCTh TUCIUIUIMHBI COCTABISET 7 3a4€THBIX
eauHull (252 yaca)

Biix paGots! Tpy10eMKOCTh, 4aCOB / 3a4€THBIX €IMHUIL
1 cemecTp BCEro

O01masi Tpy10eMKOCTh (B 4acax) 252 216
KonrakTHas pa6ora (B yacax): 102 102
Jlexyuonnvie 3anamus (J1) 34 34
Ilpakmuueckue 3auamus (113) 34 34
Jlabopamopnwvie pabomut (J/IP) 34 34
CamocrosiTeibHas pabdora (B 123 123
yacax):
CamocTosTeNnbHOE U3YUYCHHE
paszesnos
CamonoaroroBka (mpopaboTka u
MOBTOPEHUE JICKIITMOHHOTO
Marepuana u MaTtepuaia
YUYEOHUKOB M Yy4E€OHBIX IMOCOOUH,
MOATOTOBKA K  JaOOpaTOpPHBIM
3AHSTHUSAM, KOJIJIOKBHUYMaM,
pyOEKHOMY KOHTPOJIIO U T.]1.),
[TonrotoBka ¥ IPOXOXKIAECHUE 27 27
IPOMEKYTOYHOU aTTECTalUH
Buna MPOMEKYTOYHOM SK3aMeH
arTrecTanuu
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10.

11.

12.

13.

14.

15.

4.1. Jleknun
Tabnuya 3. Jlekyuonuvie 3ansamusi
OCHOBHBIE KJIACChI XMMUYECKUX COCIMHEHUM, HOMEHKJIATYpa.

OcHoBHBIE 3aKOHBI ~ oOmied xumuu. CrexuoMeTpusi. XHUMHUYECKHM

DKBUBAJICHT.
["a30BbI€ 3aK0HBI. OCHOBHBIE T'a30BbIE ITPOLECCHI.
Crpoenne aroma. XuMmudeckasi cBsisb. OCHOBHBIEC TUITbI XUMUYECKOW CBSI3H.

[lepuoguueckuii 3akOH MW TepuoaAMYEecKas cucremMa »siaemeHtoB [[.U.

Menneneesa.

OcHoBbl TepmoanHaMuku. LI u I Hawasio TepMoAMHAMHUKMU.
OCHOBBI TEPMOJMHAMUYECKHAX PACUETOB.

XUMHYECKAs] KHHETUKA U XUMUYECKOE PABHOBECHE.
OKUCIUTEIbHO-BOCCTAHOBUTEBHBIC PEAKIINH.

DIIEKTPOJIN3 pACTBOPOB M PACILIABOB. 3aAKOHBI 3JIEKTPOJIU3A.
["anpBaHMYECKHE 3JIEMEHTHI.

Teopust ANEKTPOIIUTHUECKON JUCCOUUALINH. DIEKTPOIUTHI.

BOI[OpOI[HBIfI IMOKa3aTCJ/ib KUCJIOTHOCTH W HICJIOYHOCTH BOJHBIX PaCTBOPOB.

PacTBopumocCTs.
['unponus conen.

PactBopsl. CiocoOBI BbIpaKEHHS UX KOHLIEHTPALIUU.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

KJIaCCI/I(bI/IKaI_II/IH PaCTBOPOB. KonnuratuBHbIe CBOMCTBA PaCcTBOPOB.

KowmmnekcHbie COCIUHCHU:.

Coenunenus s-metaiioB IA u ITA rpynn Ilepuonnueckoit cucremst J[.U.

MeHnpeneena. BOI[OpOI[ " €T0 COCANHCHUA.

Coenunenus p-anemeHTtoB IIIA rpynmer [lepnommueckoit cucremsr JI.H.

Menneneena.

Coenunenus p-anementoB [VA rpynmsl [lepuoanueckoit cucremsr .M.

Coenunenuss p-anemeHToB VA rpynnel Ilepuogmueckoid cuctemst J[.U.

Menneneesna.

Coenunenus p-snemeHtoB VIA rpynnel Ilepuonnueckoit cucrembr J[.U.

Menneneesna.

Coenunenus p-snemeHToB VIIA rpynner Ilepmoanueckon cucremsr [I.H.

Menneneena.

Coenunenus p-snemeHToB VIIIA rpynnsl [lepuoanueckoii cuctemst J[.U.

Menneneesna.

Coenunenusi d-snementoB IIIB rpymmer Ilepuoguueckoit cucremsr [1.1.

Menneneesna.

Coenunenusi d-snementoB IVB rpynmsr Ilepuoanueckoit cuctemsr JI.1.

Menneneena.

Coenunenusi d-anementoB VB rpynmsl [lepuonnyeckoit cuctemsr JI.1.
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Menneneesna.

28. Coenunenusi d-anementoB VIB rpymmer Ilepuoguueckoit cucremst JI.U.
Menpneneesa.
29. Coenunenusi d-snementoB VIIB rpynmer Ilepuomunyeckoit cucremsr JI.H.
Menpneneesa.
30. Coemunenus d-anementoB VIIIB rpymnmer Ilepuonmdeckoii cucremsr [1.1.
Menneneena.
31. Coenunenus d-anementoB IB rpynmner Ilepuogmueckoit cucremsr JI.U.
Menpneneesa.
32. Coenunenus d-snementoB IIB rpynmel Ilepuogumyeckoit cucremst JI.U.
Menneneesa.
33. Coenunenus f-anementoB Ilepuonnueckoit cucrems [[.1. Menneneena.
34. TOKCHUYECKHUE U OMACHBIE HEOPraHUYECKHUE BEIIECTBA
4.4. JlabopaTopHbIe padoThI
Ne Ne Kom-Bo
JIP | pasnena HanmMenoBanue nabopaTopHbIX padboT 9ACOB
OrnpeniesieHue OTHOCUTENBHON MOJIEKYJISIPHOM MACChI
1 1 okcuza yriepoaa (IV) 1
2 1 OnpeneneHne MOISIPHON Macchl SKBUBAJICHTA LIMHKA 1
CKOpOCTh XUMHYECKUX PEAKLMil. 3aBUCUMOCTD
3 2 CKOPOCTH peakluy OT TEMIEPATyphbl U KOHIIEHTPALIUU 2
Kartanu3. ['oMOreHHblii U reTepOTreHHbIN KaTalu3
XHUMHUYECKOE paBHOBECHE. BinssHUE TEMIIEpaTyphl U
4 2 KOHIICHTPALIUM Ha XUMUYECKOE PAaBHOBECUE 2
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PactBopsl. PactBOpuMocTs conen. I[Ipoussenenue
5 o) pactBopuMocTHu. [IpurotoBieHne pacTBOpoB o)
3a1aHHOM KOHLIEHTPALIMU
DIIEKTPOJIUTHYECKAs TUCCOLUaIus (TIPOTOIHU3).
6 3 ['uaponus (mpoTonu3) conein 2
7 3 OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN )
8 3 DIIEKTPOXUMHYECKHUE CBOMCTBA METAILIOB, o)
9 3 ["ajioreHbl U X COETUHEHUS 2
10 3 Cepa. CpoiicTBa cephl U €€ COCIMHEHUM o)
A3OT ¥ €ro CoOeIMHEHUsI, MOJyYeHUE U CBOMCTRA.
11 3 Docdop u ero coeUHEHNs 2
12 5 Yraepoa u KpeMHUM, COeIMHEHU YIJiepoJa 1 2
bop u ero coenunenus. [lonyueHnue u cBoiCTBaA.
13 5 AJIFOMUHUN U €70 COETMHEHNUS 2
CBoOMCTBA MIETOYHBIX U IIETOYHO-3EMEJIBHBIX
14 5 METAJIJIOB U UX COCTMHEHUN 2
Mapraseil, coeIMHEHUsT Maprania. Xpom, MOJIUOIEH,
15 5 BOJIb()paM M X COCTUHEHUS 2
16 5 Kenezo, k0O6aIbT, HUKEIb U UX COSTUHEHUS
17 Mens, cepeOpo, 3070TO ¥ MX COSTUHCHUS
18 6 [{uHK, KaAMUi1, OJIOBO U UX COECIMHEHUS
Hroro 34
4.5. llpakTHyecKue 3aHATHS
No Koui-Bo
Tema
4acoB
OcCHOBHBIE 3aKOHBI ATOMHO-MOJICKYJISIPHOTO YYEHHUSA. 3aKOH
1 ABoranpo. ['a3oBele 3aKOHBI. 3aKOH 3KBHBAJIEHTOB. CTpOeHHE )
aToMa M JJIEKTPOHHBIX 000Ji04eK aroMa. KBaHTOBO-MexaHHuecKas
Mojienb atoMa. KBanroBbie uncia. Penrenue 3amay.
[Tepuonnueckuit 3akoH u llepuoanueckass cuCTEMa XUMHUYECKUX
2 |DPIEMEHTOB C TOYKM 3pEHHUSl TEOpPUU CTPOEHUS aToma. 2
[IeprOIMYHOCTH CBOMCTB 3JIEMEHTOB. Pelienue 3aay.
XUMHUYECKasi CBSI3b M CTPOCHHUE MOJIEKYJ, BaJECHTHOCTb. Teopust
3 2

MoJeKyJIsipHbIX opoutaneit (MO). Pemenue 3amau
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No Ko-Bo
Tema
4acoB
OCHOBBI XMMHYECKOM KHHETHUKH. 3aKOH JEHCTBYIOIIMX Macc.
4 | IlpaBuno Bant-T'opda. YpaBHenue Appennyca. Perenue 3aaau. 2
Xumuyeckoe paBHoBecue. CBfA3b KOHCTAHTBI XUMHYECKOTO

5 |paBHOBecHs CO CTaHAApTHHIM W3MEHEHHeM »sHepruu [ub0Oca. 2
Pemenne 3amay.

O6mme cBoiictBa pacTBopoB. PactBopumocTs. KoHueHTpanus

6 | pacTBOpOB.  PacTBOpbI  HEdNEKTPONUTOB.  3akoH  Payms. o)
Kpucramnmmsanus n kunenune pactsopa. Pemenne 3anay.

PacTBOpBI  DNEKTPOIUTOB. DNEKTPOJIUTHYECKAS IUCCOLUALMS.

7 HNonHoe npousBeneHue BOJbL. BOAOpOAHBIA M THAPOKCHUIBHBIN )
nokasarenu cpenbl. lIponsBenenne pacTBOPUMOCTH. 3aKOH
pa3basnenus OcTBanbaa. Pemenne 3amad.

] I'maponus COJIEH. KauectBenHnas u KOJINYECTBEHHAs 5
XapakTEepUCTHKa ruApoau3a. Penienue 3aaad.

9 OKHCIIUTENPHO-BOCCTAHOBUTEIIBHBIE TIPOLECCHI. | ampBaHUUYECKUE )
JIEMEHTHI. DJIEKTPOJIN3 pacCTBOPOB U paciuiaBoB. Pemenue 3anad.

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

11 | CpoiictBa 6opa. [loarpynna anroMmunus. Pemenue 3a1a4. 2

12 | p-Onementsl IVA rpynnsl. Pemenue 3amay. 2

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

14 | p-Onementsl VIA rpynmel. Pemenne 3agau 2

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

16 | d-Dnements IB u 1IB rpynmel. Pemenne 3aaau. 2

17 | d-Onementst VIIB rpynmnel. Pemenue 3anay. 2

uToro 34

4.5. IIpuMepHasi TeMaTHKa KypPCOBbIX padoT
(ne npedycmompeno no yueoHomy niamy)

4.6. CamocTosiTeIbHOE M3YUCHHE PA3/1eJI0B JUCHUIIMHBI

paszzaena

No

BOHpOCBI, BBIHOCHUMBIC Ha CaMOCTOATCIIbHOC U3YUCHHC
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IIpenMer m 3amaum xuMud. MeECTO XMMHUU B CHUCTEME E€CTECTBEHHBIX
HayK. OCHOBHBIE 33Ja4l COBPEMEHHOW HEOPraHWYECKOU XUMUHU.
CoBpeMeHHBIE  HampaBJEHUs  Pa3BUTHA  XMMHYECKOM  HAYKHU.
Xumuueckas popma IBIKCHHS] MaTepuu. XUMHs KaK CUCTeMa 3HaHUI
0 BEIIECTBAX — UX COCTABE, CTPOCHUHU U XUMUYECKOU CBS3H.

Merammmyeckast ¢BsI3b. JIEKTPOHHOE CTPOCHUE METAIUIOB € MO3ULUHU
MO JIKAO. BasieHTHBIE 3JIEKTPOHBI, SJIEKTPOHHBIN Ta3.

Jucnepcubie  cuctembl.  Komnowawl.  J[UCniepcHbIE  CHUCTEMBI.
Knaccubukanus mucnepcHbix cucreM. CycneH3ud W AMYJIBCHHU.
Komtoniaeie  pacTBOphBl. Y CTOMYMBOCTH KOJUIOWJIHBIX PAaCTBOPOB.
CtpoeHHE KOJUIOMJIHOW YaCTHUIBI W MHICIUIBL. JInoduiapHBIE W
muo¢oOHbIE KOUIOWABL. 30 W renu. llenmTusamms, Koaryssius,
CeIMMEHTAIMS KOJIJIOUIOB.

Bonopon. OOmiast xapakrepuctuka Bojopona. llonoxenue ero B
nepuoanueckon cucreme. CtpoeHue aroma. BaleHTHOCTh M CTENICHB
OKHCJICHHUSI aTOMOB BOJOpOJAa. XapaKTep XUMUYECKOW CBSI3U B €ro
coeuHeHUAX. DU3MYECKHME U XUMUYECKHE CBOWCTBAa BOJOPO/IA.
Bomopon kak BoccraHoBUTENb. B3ammopneiicTBue Boaopoaa ¢
MeTauiaMu U HeMerauiamMu. CrnocoObl TMOdydeHuss CBOOOIHOTO
BoJopoaa. I'umpuapl. Tumbl THAPWUIIOB: HWOHHBIE, KOBAJICHTHBIE,
MOJIMMEPHBIE, HEcTexnuoMeTpuueckue. Ilepokcun Bogopona. CtpoeHue
MousekyJbl. [lonmyyenue. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
B Pa3JIMYHBIX CPEIaX.

Obmas xapakrepuctuka s3memeHToB [IB rpymmer. CTpoeHne atomos.
Ou3NYECKMe U XUMUYECKHUE CBOMCTBA MPOCTHIX BelecTB. OTHOILICHUE
K KHUCJIOpOdY, BOJAE, KHUCIOTaMm, MenoyaM. AMaibrambel. Mepsl
MPEIOCTOPOKHOCTU TpU paboTe co pTyThio. CrnocoObl MOIy4YeHUS
metawioB. [Ipumenenne mertamioB. Oxcuabpl 1uHKa U kaamus (I1).
Oxkcuaer pryta (I, II). CoiictBa. OTHOIIEHHE K BOJAE, KHCJIOTaM,
mienovyam. [Ipunnuner nonydenus. ['mapoxcuasl nuaka u xkaamus (11).
Kucnorno-ocHoBHbIE cBoiicTBa. OTHOUIEHHWE K BOJAE, KHCIOTaM,
wenoyaM. [I[puHIUIIBI Oy YeHus.
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O6mas xapakrepuctuka semeHToB VIIB rpymnmbsl. CTpoeHne aTromoB.
Pu3NYeCKUe U XMMHUUYECKHE CBOWMCTBA MPOCTHIX BelleCTB. OTHOIIECHUE
K KHCIOpOAY, BOJE, KHucCioTaM, MiejgodyaM. CrnocoObl MOy4YeHHS.
Oxkcuaer mapranma (II, III, IV, VII). VYcroluuBocTh, KHCIOTHO-
OCHOBHBIE u OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.
OtHolIeHHE K BOJAE, KHCIOTaMm, mienaodam. [IpuHIMIBI TOTydeHUs.
Oxkcuapl texneuuss U penust (VII). KucinorHo-ocHOBHBIE CBOMCTBA.
I'uapokcuast mapranua (I, I, IV, VII). YcroituuBocTh, KUCIOTHO-
OCHOBHBIE U OKHCJIUTEILHO-BOCCTAHOBUTEbHBIE CBOMCTBA. [[prHIMTIBI
nosyyenus. ['mapokcuasl Texueuust u penus (VII). Conm maprania
(I1). Kpucramnorunpatsl. Kommiiekcusie coequnenus. CroiictBa. Conu
mapranna (III, 1V). Conu mapranuna (VI). Manranatel. ['maponus.
OKUCIUTENBHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA. [TpuHUIHTBI
nonyyerusi. Conu mapranna (VII). Ilepmanranarsl. OKUCIUTETbHBIC
CBOWCTBA IIEPMAHIaHaTa B KUCJIOM, IIEJIOYHOW U HEUTPAIBHOM Cpelax.
[IpuHUMIBI TOTYyYEHUS.

S. OUEHOYHBIE MATEPHUAJIBI UIA TEKYIIEI'O U PYBEXHOI'O

KOHTPOJISI YCOEBAEMOCTH U TIPOMEXXYTOUYHOM

ATTECTAIUMM (konmponupyemoie komnemenyuu OIIK - 1.1)
Tabnuya 6. Ilepeuenv oyenounvix cpedcms

Ne HaummeHoBaHue Kparkas xapakrepucruka IIpencraBiaenue
OLICHOYHOI'0 OLICHOYHOI'0 CpeIcTBa OLICHOYHOI'0
cpeacrBa cpeacrsa B ponae
1 KommokBuym CpenctBo  KOHTposis,  yCBOEHHs Borpocsl 110
y4eOHOro MaTepuana TeMbl, pasfiena Temam/paszaenam
JUCUUIUIMHBL, OPraHU30BAaHHOE KaK JAUCIUIUIMHBI,
y4ueOHOE 3aHATHE IIPEACTABIICHHBIE B
PUBSIZKE K
KOMITETEHLUSAM,
IPEAYCMOTPEHHBIM
PII
2 Tectol Cucrema CTaHIapTU3UpOBaHHbIX DOHI  TECTOBBIX
3aJIaHMH, MO3BOJIAIONIAs  3aJaHui
aBTOMAaTHU3UPOBATH npouenypy
WU3MEPEHUS YPOBHS 3HAHUM U YMEHUM
00yJarOIMXCs
3 IIpomexyrtouHas Bompocsl, no3possironue oueHuBarb @OoHA ~ BONPOCOB
aTTecTalus U JUarHOCTUPOBATh 3HaHME JUIS 3a4eTa

dakTrueckoro marepuana (06a3oBbIe
noHsATHsi,  (GakThl) W yMEHHUE
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TIPaBHIILHO UCTIOJIh30BaTh
CHeIMabHBIC TEPMHUHBI W TIOHSTHS,
00001aTh bakTruecKuit u
TEOPETUICCKHUIA MaTepHal

i pea3alii CaMOCTOATEIbHOW padOThl CO3/1aHbl CIEAYIOIINE YCIOBUS
Y TIPEIITOCHLIKH:

L. CryneHTsl o0ecreyeHbl UH(OPMAIIMOHHBIMU pecypcamu
(yueOHMKaMH, CIIPaBOYHUKAM, YI€OHBIMH ITOCOOUSIMHN);
2. Jl5is ipoBeieHHsI IPAKTUIECKUX M JaO0paTOPHBIX 3aHATUHN MO 0O0IIen

¥ HEOPTraHWYECKON XUMHUHU pa3padOTaHbl MeToANYeCcKue ykazaHus. CTyJIeHT nMeeT
BO3MOKHOCTh 3apaHee IOJTOTOBUTHCS K 3aHATHIO, IONBITAThCSA OTBETUTH Ha
KOHTPOJIMPYIOIIUE BOIPOCHI, U OOPATHUTHCA 3a MOMOIIBIO K IIPENojaBaTeiiio B
ciydae HeOOXOIUMOCTH.

3. Pa3paboTanbl KOHTpONMPYIOIIME MaTepuaibl B TECTOBOM ¢opme,
MO3BOJIAIOIIME ONIEPATUBHO OLEHUTHh YPOBEHb MOJTOTOBKU CTYJICHTOB.
4. Opranu3oBaHbl €KEHENCIIbHBIE KOHCYJIbTAIUU.

Texkymas camocrositesibHast padora (CPC)

Texymass camocTtosiTenbHass pabota mo aucnuminHe «OOmas wu
HEOpraHWYeCcKas XMMHs, HallpaBJCHHAs Ha YIIyOJIeHWe W 3aKperyicHUue 3HAHUN
CTyJI€HTa, Ha Pa3BUTHE MPAKTUUYECKUX YMEHUM, BKIIOYAECT B ce0s CIEayrOlIne
BU/JIbI padoT:

- paboTa C JICKIIHOHHBIM MaTePHAIIOM;

- IOJATOTOBKA K MPAKTUYECKUM 3aHSATUSIM;

- MOJITOTOBKA K JJaOOpaTOPHBIM paboTaM;

- U3y4YCHUE TEM, BBIHECEHHBIX Ha CAaMOCTOSTEIbHYIO ITPOPabOTKY;

- BBINIOJTHEHUE WHIUBUIYaJbHBIX JIOMAIIHUX 33/IaHU;

- MOJITOTOBKA K CAMOCTOSITeIbHBIM U KOHTPOJIBHBIM paboTam;

- MOJITOTOBKA K YK3aMEHY.

TBopueckasi Mpod./ieMHO-OPHMEHTHPOBAHHAS CAMOCTOsITe/IbHasi padoTa
(TCP)

TBopueckast MpOOIEMHO-OPHEHTUPOBAHHAS CAMOCTOSITeNbHAST paboTa o
mucruiuinHe «OO0IMmas 1 HeopraHWdecKas XHMHUs», HaAIlpaBiICHHAs Ha Pa3BUTHE
UHTEJUICKTYaJbHBIX ~ YMEHUH,  OOIIEKYJIbTYpHBIX H  MNpodhecCHOHATBHBIX
KOMITIETEHIIUNA, Pa3BUTHE TBOPUECKOTO MBIIUICHHS Y CTYJIEHTOB, BKIIIOUAET B ceOs
CeAyIoIMe BUJIbI pabOT 10 OCHOBHBIM MTpobJieMaM Kypca:

- IOUCK, aHaJIU3, CTPYKTYpUPOBaHUE NH(POPMAIINH;

- BBIIIOJTHEHUE PAaCYETHBIX PaboT, 00pab0OTKa U aHATU3 JaHHBIX;

- pellieHHue 3a7a4 MOBBIIICHHONW CIIOKHOCTHU, B TOM YHCJIE KOMIUIEKCHBIX U
OJIMMITMAJTHBIX 33/1a4;

- y4acTHe B OJJUMITHAJIAX 110 XUMUU (TIPODUIIh).

Conepskanue caMOCTOSITEJIbHOM PA00OTHI CTYJAE€HTOB MO JUCHUILIUHE
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Temvt unousuoyanvhvix oomawnux 3aoanuit (konmpoaupyemoie komnemernyuu OIIK
-1.1):

1. Pacuetsi 1o  XxumuueckuM  ¢GopMyiaM U YpPaBHEHUAM  C
UCIT0JIb30BAHUEM CTEXNOMETPUYECKUX 3aKOHOB
2. CocraBiieHue  NEKTPOHHBIX  (OPMYJ  aTOMOB,  OIpEAEIICHUE

BQJIEHTHBIX 3JIEKTPOHOB, XapaKTEPUCTHUKA COCTOSHUS JJIEKTPOHOB B aTOME IIpHU
MTOMOIIM Ha0Opa KBAHTOBBIX YHCEIL.

3. Onucanue XUMHUYECKUX CBS3€M B MOJIEKYJaX C MCIOJIb30BAHUEM
MerogoB BC u MO, onucanue CTpPOEHUS KOMIUICKCHBIX COCAMHECHUH C
ncnoias3oBanueM TKII.

4. Pacuyer temnoBeix 3 PexToB peakuuii, pacyeT U3MEHEHHS YHTPOIIUU U
sHeprun [ ub0ca mpu MpOTEKaHUU PEAKITHIA.

5. Onncanne COCTOSIHUS XMMHYECKOTO PABHOBECHUS C MCIOJb30BAHHEM
npuHuumna Jle [larense, pacuer KOHCTaHTHI PABHOBECHS.

6. Pacuer ckopoctn peaknnu Ha OCHOBE 3aKOHa JEMCTBYIOIIUX MAacc,
XapaKTEPUCTHUKA BIUSHUS BHEIIHUX YCIOBUI HA CKOPOCTh PEAKIIMH.

7. Pacyer KoHUEHTpauuu pacTBOpoB (6 CMOCOOOB  BBIPAKEHUS

KOHI.[GHTpaI_II/II/I), pacucT HABJICHUM I1apa, TCMIICPATYpP KHUIICHHA W 3aTBCPACBAHNAA,
OCMOTHYCCKOI'O AABJICHUA PACTBOPOB JJICKTPOJIUTOB U HCIJICKTPOJINTOB.

8. CocraBiieHHE ypaBHEHUH HOHOOOMEHHBIX PEAKIIUM, THIPOJIN3a COJICH;
pacyeT KOHCTAHT JUCCOLMAIIUMN U TUAPOIIN3A.
9. CocraBineHHE CXEM TaJlbBaHWYECKHUX 3JIEMEHTOB, pacuer ux IJC;

pacueTsl C WCIOJb30BAaHHEM 3aKOHOB JIIEKTPONU3a; OOBSICHEHHE IIPOIIECCOB
AIEKTPOXUMUYECKOU KOPPO3HH.

10. H3ydeHue OCHOBHBIX JaOOPATOPHBIX M MPOMBIIUIEHHBIX METOJ/IOB
MOJTyYEHUS TIPOCTHIX BEIIECTB JIEMEHTOB IIaBHBIX U M0O0UHBIX moarpym [1C.

11. Pacuer copepxaHusi DJIEMEHTOB B  MHUHEpanax; BIAaJACHHUE
uH(popmaleit 00 H30TOMMTHOM COCTaBe AJIEMEHTOB.

12.  OObscHEHHE 3aKOHOMEPHOCTEM W3MEHEHHUs CBOMCTB aTroMOB U
MPOCTHIX BEHIECTB B Tpymnmax, OOBbSICHEHHWE XapakTepa U MPUYUH TMPOSBICHUS
NEPUOJNYHOCTH U AaHAJIOTUU CBOMCTB.

13. OObscHEHHE COCTOSHUSA XUMUYECKUX CBA3EH B MOJIEKYyJIax U MOHAX U
BJIMSIHUS UX HA CBOMCTBA BEIIECTB.

14. 3Hanme 3aKOHOMEpPHOCTEH M3MEHEHHS KHUCIOTHO-OCHOBHBIX U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB B pPsifaX OJHOTUIHBIX OKCHUAOB U
TUAPOKCUIOB, OMHAPHBIX COECMHEHUM, COJIeH, KOMIUIEKCHBIX COCTMHEHUH.

15. 3HaHMe OCHOBHBIX MPUHLMIIOB TIOJYyYEHHS U  [PUMEHEHUs
BaXXHEUIIINX COCINMHECHUMN 3JI€MEHTOB.

Tempwi, viHOCUMBIE HA CAMOCHOAMENBHYIO NPOPAOOMKY (Konmponupyemble
komnemenyuu OIIK -1.1):

- OCHOBHBIE TIOHATHS XUMHH. ['a30Bble 3aKOHBI. MeTOIBI omnpeneneHus
aTOMHBIX M MOJIEKYJISIPHBIX MaccC.
- Kimaccel HEOpraHn4ecKnx COEAMHEHNN.
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- XapakTepucTuKa 3JEMEHTapHbIX YacTHUll, cocTaBisrommx aroM. Cocras
A1lpa, U30TOIIbI, SACPHBIE PEAKLUHU, PAAUOAKTUBHOCTD

- ArperarHble COCTOSIHUS BEIIECTBA C NMO3ULUNA XUMUYECKUX CBSI3EH MEKITY
ero yactuiamu. Kpucrannudeckas 1 aMmopgHasi CTpyKTYpbl TBEPAOIO COCTOSHUSI.
Knaccudukanuss KpuCTaIJIOB MO THUIY XUMHUYECKOM CBS3M MEXAYy YacTHUILIAMHU.
JleeKTHOCTh M HEMOCTOSIHCTBO COCTaBa TBEP/IbIX BEUIECTB

- O6mue cBeeHUs O TEOPUSIX KHCIOT U OCHOBAaHUM

- Koppo3ust MeranioB, ciocoObl 3alIMThl METATNIOB OT KOPPO3UHU

- [IpumeHeHne NpoCThIX U CIIOKHBIX COCAWHEHUM P-2JIEMEHTOB.

- braropoansie ra3bl

- JloMeHHBI1 crtoco0 MoMy4YeHus 9yTyHa; ClIocoObl epeienia 4YyryHa B CTajb.

- [IpumeHeHne IaTHHOBBIX METAJUIOB U UX COCAUHEHNN.

6.4. 3aueTHbBIE BONIPOCHI
(3auem He npedycmompen)

6.5. KomnboTepHoe TeCTUPOBAHHE
IIpuMepsI TECTOBBIX 32JaHUH /151 IPOBEPKH UTOTOBBIX 3HAHUH
1. Xumus uzyvaer...
1) xuMHUuecKue CBOMCTBA; 2) XUMHYECKHE PEaKInu;
3) BelllecTBa, UX CTPOCHHE, CBOMCTBA U MpeBpallieHus; 4) CTpoeHue aroMma.

2. OCHOBHBIC 3aKOHBI XUMUM:
MEPUOINYECKHAN 3aKOH, 3aKOH KPATHBIX OTHOLICHH;
3aKOH ABOrajpo; 3aKOH IMOCTOSIHCTBA COCTaBa;
3aKkoH I ecca, 3akoH /lanbpTOHA;
MEPUOJNYECKUH 3aKOH, 3aKOH COXPAHEHUS MACChl U YHEPTUH.

3. CBolicTBa BEUIECTB OMPEAECIAIOTCS:
TOJIbKO KQU€CTBEHHBIM COCTaBOM;
COCTaBOM U CTPOEHUEM MOJIEKYJT;
TOJIbKO KOJIMYECTBEHHBIM COCTaBOM;
TOJIBKO CTPOCHHUEM.

4. XHOpHOBaTaH KHCJIOTA SABJIACTCS THAPATOM CICAYIOMICTO OKCHUaA:
1) ClL0; 2) CLOs; 3) Cl,0s; 4) CLOy.

5. Kucnora, B MojeKkyjie KOTOpPOM BaJIEHTHOCTh KHUCIOTOOOPA3YIOIIErO
AJIEMEHTa BJIBOE OOJIbIIIE BaJIGHTHOCTU KUCIOTHOTO OCTAaTKa, — 3TO:
1) HC]OQ; 2) H3PO4; 3) HQSO3; 4) H>Cr,07.

6. [Ipu neiicTBUM a30THOM KUCJIOTHI HA KapOOHAT MarHusi BBIIETSETCS . . .
1) yrapusiii ra3;  2) Becensmuii ra3;  3) yIIeKHCIbIN ra3; 4) rpeMyuuii ras.
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7. PacnpeneneHue 3JIEKTPOHOB IO OpOUTAISIM B OCHOBHOM COCTOSIHUH
aToma OmpeemsaeTcs ...
npuHImnom 3anpera [laymnu;
npaBuwioM XyH/a;
MPUHIIMIIOM HAUMEHbBIIIEH SHEPTHH;
BCEMU NEPEUHCICHHBIMU BBIIIE TPU3HAKAMH.

8. Xumnueckas cBsi3b B PHs u CaCl, cooTBETCTBEHHO
VMOHHAS Y KOBAJICHTHAs MOJIApHAs;
KOBAJICHTHAs MOJISIPHAS ¥ HOHHAS,
KOBAJICHTHAs MOJISIPHAS Y METaJUIMYECKas;
KOBAJICHTHAsl HEMOJISIPHAS U MOHHAS.

9. BOBIIMHCTBO HEMETAIIJIOB OTHOCUTCS K 3JICKTPOHHOMY CEMCHCTBY:
S — DJICMCHTOB;
P — DJIEMEHTOB;
d — 2neMeHTOB;
f — smeMeHTOoB.

10. Pazmen Xxumup, HU3y4arlMi CKOPOCTb W MEXAaHU3M XHUMHUYECKHUX
peaKunii, Ha3bIBACTCH ...
XUMUYECKask TEPMOJIMHAMHUKA,;
TEPMOXUMUS;
XUMUYECKasi KHHETHKA;
KaJIOpPUMETPHSI.

IIpuMepsl BAPMAHTOB 32/1aHMH HA PEUTHHIOBbIE MEPONIPUATHUSA
I peliTuHroBasi Touka
1 BapuanT
1. ChopmynrpoBaTh OCHOBHBIE I'a30BbIE 3aKOHBI.
2. Macca 107 m* aszora (u.y.) paBaa 1,25 1 -10~°kr. Berancnure mioTHOCTE
a30Ta M0 BOJOPOAY U BO3IYXY.
3. Berunciure MOJSIPHYIO MacCy dKBUBAJIEHTA METAJLJIA, €CIIU B €r0 XJIOPHJIE
MaccoBas 101 xyiopa 79,78%, MossipHas Macca SKBUBaJIeHTa XJjiopa 35,45T/MOJIb.
4. Ckonpko cBoOOmHBIX d-opOuranei comepxkutcs B atomax Sc, Ti, V?
Hanumute 35mekTpoHHbIe POPMYIIBI aTOMOB ATHX AJIEMEHTOB.
2 BapuaHT
1. pumaumn Haymm. [Ipasuno Xynna. [IpaBuna KineukoBckoro.
2. Macca 87-10°m* mapa npu 62°C u gasnennii 1,01-10° ITa paBua 0,24-1073
KI. Bpluncnure MoJEeKyJasipHYI0 Maccy BEIIECTBA M Macca OJHOM MOJIEKYJIbI
BELIECTBA.
3. Brpumciure wmoisipHyro maccy skBuBalieHTa KHSOs B crnemyrommx
peakiusax: KHSO4+BaCl, = BaSO4 + KC1 + HCI; KHSO4+KOH = K>SO4 + H>0.
4. DHepreTuyecKkoe COCTOSTHUE BHEIIHErO 3JIEKTPOHA aroMa ONMUCBHIBAETCS

CICAYIOIHNMHU 3HAYCHUAMUN KBAHTOBBIX YHCCIII II = 3; I= O; m; = 0. ATOMBI KaKux
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AJIIEMEHTOB UMEIOT TakoW 3eKTpoH? CocTaBbTe 3JIEKTPOHHBIE (OPMYIIBI aTOMOB
ATUX JIEMEHTOB.
3 BapuaHT

1. Jlailte omnpeneneHue YETHIPEM KBAHTOBBIM  YHCIIAM, KOTOPBIE
UCIIOJB3YIOTCS ISl XapaKTEPUCTUKHU SHEPreTUYECKOTr0 COCTOSIHUS JJIEKTPOHA B
aToMe.

2. PaccuuraiiTe MOJSIPHYIO MacCy OSKBUBAJIEHTAa METAJIA, €CIA TIPH
coequuenuii 7,2:10%kr Me ¢ xsopom Obuto monydeHo 28,2:10° kr com.
MoutsipHast Macca SKBUBaJIeHTa XJiopa paBHa 35,451/MOb.

3. Kakyio »nsHepruto (3B) Hago cooOmuTh HEBO30OYXIACHHOMY aTOMY
BOJIOPO/Ia, YTOOBI OH MOT MCITYCKaTh M3IyYEHHUE C JIMHOM BOIHBI A = 1500-10-10m?

4. Hanucatp 2J1€KTpOHHYIO (pOpMYyJTy aroMa Kajblius U TuTaHa. K kakomy
CEMEUCTBY 2JIEMEHTOB OHU OTHOCSITCS?

4 BapuaHT

1 BonHOBBIE M KOPIIYCKYJISIpDHBIE CBOMCTBA MHUKPOYACTHUI. YpPaBHEHUE €
bporis.

2. Boluucnure B 3JEKTPOH-BOJIBTaX SHEPTUI0 BO3OYXKICHUS DJIEKTPOHA B
aToMe KaJbIUs, €CJIM Iaphl €ro MOrIOMaT (GOTOHBI C [UIMHOM BOIHBI 657310710,

4. AtomaM KakMX DBJEMEHTOB M KaKUM COCTOSIHUSM JTHUX 3JIEMEHTOB
OTBEYAIOT CIEAYIOIIUE dIIEKTpoHHbIE hopMysl: 1 S?2S2, 1S22S22P!, 1S22S22P3 u
1S22S'2P??

5.0npenenure MossipHbie Macchbl 3kBUBaieHTOB H>SOs u Cu(OH): B
CIEAYIONIUX PEaAKIHUIX:

H>SO4 + KOH = K,SO4+ 2H,0O
Cu(OH), +HCI = CuOHCI + H>O.
S BapuaHT

1 OcHOBHBIE XapaKTEPUCTUKN XUMUYECKOU CBSI3H.

2. OnpezenuTe MOJISIPHYIO Maccy JIBYXBaJ€HTHOrO Mertaiuia, eciu 14,2-10°
KT OKCHJIa 3TOro MeTajuia obpasyror 30,2-10 kr cynsdara MeTaia.

3.Beruucnure gy cBsizu C-Cl1 B CCL4 110 cleayromuM JTaHHBIM: JITTHHbI
ceaseit C-C u C1-C1 pasubl coorBeTcTBeHHO 1,54-10710 11 1,99-10710Mm.

4. Jlns aToMa ¢ 3IEKTPOHHOM cTpykTypoit 1S?2S?2P° Brnmimure B TaOIMILy
3HAQUYECHMUS! YEThIPEX KBAHTOBBIX 4YHUCEN: M, |, m, ms, ompenenure Kaxiaplii U3
AJIEKTPOHOB B MapaJUIeIbHOM cocTossHuU. Homep anextpona ... 123456 7

n..,

l...

mj ...

m ...

6 BapuaHT

1. KoBasieHTHast 1 MOHHAS CBS3b.

2. Paccuuraiite IIMHY BOJIHBI € bpoins st monexkyn remus u ¢ropa,
JBIDKYITUXCS CO CKOpocThio 500 m/c.

3.0npenenure o npaBuiy KilroueBCKOro mociaeaoBaTeIbHOCTh 3alI0JIHEHUS
AJIEKTPOHAMU TMOAYPOBHEM B aroMax »JJIEMEHTOB, €CIM HuX CyMMmbl I+l

COOTBETCTBEHHO paBHbI 6, 7 1 8.
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4. Kakas u3 cBszeii: H- N, H - S, H - Te, H - Li — nau6onee nonsipuas? B
KaKOM H3 aTOMOB CMEIIEHO 3JICKTPOHHOE 00JaKO B KaXKJIOM M3 IPUBEICHHBIX
npumepoB? 5. 4,086-107 kr MeTaia BBITECHSIOT U3 KHCIOTHI 1,471 Bomopona,
M3MEPEHHOIO IIPU H.y. DTa e Macca MeTajia BeirecHser 12,95-10 kr cBuHIA U3
pacTBOPOB €ro coJicil. BeiuncianTe MOJSPHYIO MacCy SKBUBaJICHTA CBUHIIA.

II peiiTuHrOBast TOYKA
1 BapuanT

I. O6mee monsitue o pactBopax. PactBopumocTts. [IpaBuno CemMeHdeHKO.

2. Ilpu cunrese ammmuaka Ny + 3Hy <-> 2NH3 paBHOBecHe yCTaHOBHWJIOCH
Y CIEAYIOMMX KOHIEHTpaIusax BemiecTB (Monb/n): Cno2 =2,5; Cu2 = 1,6; Cyuz =
3,4. DBpblunciauTe KOHCTAaHTY pPABHOBECUS OTOM pEaKIUM ©  HUCXOJHBIE
KoHIeHTpauu No u Ho.

3. B cocrosnuu paBHoBecus cucrembl: CO, + H, <> CO + HxO
peakiMoHHas cMech uMena 00beMHbIi cocTaB: 22% COa2, 41% Ha. 17% CO u 20%
H>0. Beruucnure Kp u Ke qy1s stoit peakunu npu 1900K.

4. B kakod Macce Bonbl cieayeT pactBoputh 30r Opomuja Kanus ajs
MOJIyYEHHUsI pacTBOpa, B KOTOpoi MaccoBas noJia KBr paBHa 6%?

2 BapuMaHT

1. Paz0aBieHHbie pacTBOpHI HednekTposuToB. JlaBnenue mapa. (1 3akoH
Payns).

2. Bprumcnure MomspHyro KoHueHtpamuioo KoSOs, B 0,021 xoTOpOro
coaepxkutcs 2,74 paCTBOPEHHOTO BEIIECTBA.

3. Hanummure BbIpa)ke€HUsS KOHCTAHT PABHOBECHUS CIIECIYIOMIMX OOpaTUMBIX
peakmmii: 1 ) FesOs + 4H, <> 3Few) + 4H2Oq; 2) 4HC1+02 <> 2H2O + 2Cly; 3)
C+CO2 < 2CO

4. Ilpu HekOTOPOUN TemIeparype KOHCTaHTa paBHOBecus peakuuu Ho+
Br,<>2HBr paBna 1. Onpenenure cocTaB paBHOBECHOM PEAKIIMOHHOM CMECH, €CIIN
JUIsL peakiuy ObLIu B3sTHI 1Mok Ho 1 2 Moub Brs.

3 BapuaHT

1. CBolicTBa pacTBOPOB HEDJIEKTPOJIUTOB. Temreparypa 3aMep3aHus H
KUIICHHST HEJIEKTPOIUTOB. BTopoit 3akon Payins.

2. 0,61 pactBopa ruapokcuaa kamus comepxkur 16,8r KOH. Uemy paBna
MOJISIpHAsA KOHLIEHTPALKs 3TOT0 pacTBOpa.

3. Ilpu cocrosanuu paBHoBecusi cuctembl No + 3Hy <> 2NH3 koHeHTparus
ydacTByromux BemiectB O0bpu1u (Mow/n): C No = 0,3; C H, = 0,9; C NH; = 0.,4.
PaccuuraiiTe, kKak W3MEHSETCS CKOPOCTh NPSIMOM W OOpaTHOW peakiui, eciiu
JaBJICHUE YBEJIIMUUTH B 5 pa3. B kKakoM HampaBiieHUU CMECTUTCSI paBHOBeCHE?

4. Bpruucnure, BO CKOJIBKO pa3 BO3paCTaeT CKOPOCTh PEaKIUu IIpH
yBenmuueHun temmeparypsl ¢ 20° mo 80°C, ecnm temmeparypHblii kodddumment
ATOU pEaKILH PaBEH 2.

4 BapuaHT
1. 3akoH nercTByrOmuUX Macc. MOJIEKYISAPHOCTD U MOPSAOK PEAKIIUH.
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2. B kakoMm HarpaBjeHUU OyJIeT CMEIIATbCs PABHOBECHE C IOBBIIICHUEM
TEMIIEPATyPhl M AaBJIE€HHs s cieayromux peakuuii: 2SO, + Oz = 2S03; AH%2; =
-296,6x/1x.

3.006bemubIi cocTaB peakiun 2C0O2<>2C0O + O2 6b1 cneayromum O(CO»)
= 88,72%; ¢(CO) =7,52%; ¢(02) = 3,76%. Haiinutre Kp u Kc ans 370t peakuuu,
ecnu o0Iee AaBleHHWE B cuCTeMe Mpu JaHHOM Temmeparype (2273K) paBha
1,0133-10°I1a.

4. Beruucnure pactBopumocts BaCl, B Boge mpu 0°C, ecnm mpu 3TOM
temrepatype B 15,1t pactBopa coaepxkumces 5,1t BaCl,.

S BapuaHT

1. ®usnueckass U XuMUYECKas TeOpun oOpa3oBaHUsi pacTBOPOB. CroCOOBI
BbIpaKEHUSI KOHIIEHTPAILUU PACTBOPOB.

2. Ckopoctb peakiuu 2NO + Oz <> 2NO> onwuchIBaeTcs ypaBHEHHEM
v=kc?(NO)c(0O2). Bo ckojabpKO pa3 BO3PACTET CKOPOCTh B3aMMOJICHCTBHS OKCHJIA
azota (II) ¢ kucIopoIOM MpU YBEIUUYCHUU JIaBJICHUS B CMECH MCXOJHBIX Ta30B B 2
pasa.

3. Kakue 006bEMbI BoIbI U pacTBopa rujapokcuna Hatpus o(NaOH) = 20%,
p=1,225r/cM?® Hao I IPUTOTOBIICHUS pacTBOpa Maccoit 200r ¢ MaccoBoOM JoJIei
TUAPOKCUAA HATpUsl, paBHOU 5%?

4. Hanummure BhIpa)K€HHUE 3aKOHA JEHUCTBUS MAacC I PEaKLUil, UIyIIUX 10
cxeMaM: 1) Azr) B2 =2 A B, 2)Aow) ¥Bay= BA2 (1), 3) 2A20) + Bay = 2A2Bn.

6 BapuaHT

1. CkopocTh xuMHuuecKkor peakiuu. OT Kakux (PaKTOPOB 3aBUCHT CKOPOCTH
XUMHUYECKOU peakiuu?

2.Cxopoctb peakiuu A+2B = AB; npu xonuentpammu A 0,2mons/1 u B
0,4momb/nm  paBHa 0),08mons/(m1  MmuH). OmnpemenuTe KOHCTAaHTY CKOpPOCTH
B3auMoieicTBUS A U B u ykaxkute e€ pa3MepHOCTb.

3. PaBHoBecue B cucteme 2NO; <> 2NO + Oz npu HEKOTOPO#l Temieparype
YCTaHOBUJIOCH TpH KoHIeHTparusax [NOz] = 0.06 momaw/i1; [NO] = 0.24 mounb/i1; [O2]
= 0,12 momnp/n. Onpenenure KOHCTAHTY PaBHOBECHS M PACCUUTANTE UCXOIHYIO
KOHIeHTpanuio NO».

4.0npeaenute MOJISIPHYIO KOHIEHTPAILMIO PacTBOpa XJIOpHUaa MarHusi, €Ciu
U3BECTHO, YTO B pacTBOpe o0bemoM 250mi conepxutcs 4,751 MgClo.

III peiiTuHroBasi TO4YKa
1 BapuanT

1.OcHOBHBIE XapaKTEPUCTUKU TEPMOJIUHAMUYECKON CUCTEMBI.

2.0mpenenure AH%os FerOs, ecniu mpu peakiuu Ha kKaxable 80r Fe,Os
norsomaercs 426,5 k[ TemIoThI.

3. Kak u3MeHsII0TCSI OCHOBHBIE CBOMCTBA OKCHUJIOB B psiay: Li2O — NaO —
K20 — Rb,O — Csx0? Ortser paiire, paccunras AG%os cucremsr MexO+H>O
=2MeOH.

4. CocraBbT€ DJJIEKTPOHHO-UOHHBIE CXEMBI M 3aKOHYUTE YpPaBHEHHUE
CIEAYIOIIUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:

P + HNOs + H;O — H3PO4 + NO i



H»S + HNO; — S + NO» + H»0

5. MoXHO 1M B KadyeCTBE OKHCIHTENSI B KHUCJIOW Cpelle HCIOJIb30BaTh
K>Cr207 B cneayronmx npoueccax npy CTaHIapTHBIX YCIOBUSIX:

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

0) 2Cl--2¢ —> Cly; ¢° = 1,36B; r) 2I' - 2¢ = 12; §° = 0.54B.
CTaHJIapPTHBIA OKHCIIMTEILHO-BOCCTAHOBUTELHBIN moTeHiman ¢p° cucteMbl Cr,O7*
+ 14H* +6¢e" = 2Cr** + 7H,0 pasen 1,33B.

2 BapuaHT

1. Tepmoxumus u €ro 3aKOHBI.

2. Kakoe KOJIMYECTBO TEIUIOTHI BBIACIUTCA MHpU Cropanuu 22,41 meTaHa
(1.y.) mo peakuuu, eciii CHyry + 2020 = COxry + 2H20w); AH%cHaey = -74,85
kJIx/Monb; AH oo = +393,5 1x]Jx/Monb; AH % maor) =241,84Kk J1K/MOIIb.

3. B kakoM HampaBlieHWU HIKE TPUBEACHHAs peakius OyJeT MpOTeKaTh
camoHanpanyieHo: SOz +1/202) =SO3r) OTBET 000CHOBATH, PACCUHUTAB.

4. Kakon u3 oxuciureiaedn MnQO,, PbO,, K,Cr,O; — sBisercs Hamboliee
s dextuBHbIM 0 oTHOIIEHUIO K HCL mpu nomyuenun C1,?

5.0npenenure 3JI€KTPOIHBIN MOTEHIHAN [IUHKA, OIMYLIEHHOTIO B PACTBOP €r0
COJIM ¢ KOHIIEHTpaIel HoHoB Zn>" 0,001 mMous/m.

3 BapuaHT

1.Pan CTaHIAPTHBIX BJIEKTPOIHBIX IIOTEHIIMAJIOB METaJUIOB.
["anibBaHUYECKUE IIEMEHTHI.

2. B pactBop HHUTpaTa cepebpa omylieHa MeHas IiacTuHKa Maccoit 28r. [1o
OKOHYAHWHU PEAKIIUM TIJIaCTHHKA ObLTa BBIHYTA M3 pacTBOpa, OOMBITA, BRICYIIICHA U
B3BemeHa. Macca AgNQOs, Ob11a B p-pe?

3. CocTaBbT€ CXEMbI ABYX TalIbBAHWUYECKUX OHJIIEMEHTOB, B OJHOM W3
KOTOPBIX IMHK OTPULIATENBHBIN 3JIEKTPO/I, B IPYTOM — MOJIOKUTEIbHBIN.

4. Omnpenenure W3MEHEHHUE OHHTPONUU B CTAHAAPTHBIX YCIOBUSX IS
cnenyronieit xumuueckont peakiuid: 2Cpagur) + 2Hory = CoHs(T)

S°298c(rp) = 5,74 I[)K/(MOJIB—K); 80298 Hz(r)= 130,6; 80298 C2H6(r)™ 229,5
JIx/(Mmomb-K)

5. Ha ocuoBanwn 3HaueHmii AH%9o3 m SY%os pearmpyrommx BemiecTs
seramcianTe AG mist mpomecca: SOary +1/202r) =SO3(n)

YkaxnuTe, B KAaKOM HamNpaBIICHWH OTa pPEakius OyJeT MPOTEeKaTh,
npubmkaschk K pasaosecuro: AH%os soxr = -296,9xJIx/Moib; S%os soxr) = 284,1
T/ (Mob-K) AH%98 so3) = -365,2; S%os 5037 = 256,23 JIk/(Monb-K); S%98 02(r) =
205,03 Ix/(monb-K).

4 BapuaHT

1. AnHomHble ¥ KATOOHBIE TMPOLECCHl TMPU DBIEKTPOIU3E  SBICHHE
NEepEHaIpPsKEeHNs . 2.3aKOHUUTE YPABHEHUS PEAKIU OKUCIIEHUS - BOCCTAHOBJICHUS
¢ yuactueM KMnOy:

H3;POs3 + KMnO4 + H,SO4 — H3PO4 + ...

KNO; + KMnO4 + H>SOs — KNOs + ...

3. Hcxoms m3 BemmunH AGY9s coenMHeHMH, yJacTBYIONIMX B PEAKIUH,
onpenenurte, Bo3MoxkHa U peakiust A120su) + 2S03(r) = Al(SO4)3k)
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AG %1203 = -1576.4 xJx/Monb; AG%so3r =-370,37; AG% ansossk) =-
3091.9

4. Kakyroo Maccy aJltOMUHHUS MOYKHO TOJIYYUTh MPU JIEKTPOJIM3E pacIliaBa
A1,0; ecniu B | r mpontyckath Tok cuinoid 20000A mpu Bbixozae no Toky 85%?

5. Onpenenure 3J€KTPOAHBIA NOTEHIMAI KEJIe3a, OMYIIEHHOTO B PacTBOP
ero couu ¢ koumenrpanueit HoHoB Fe?*1 0.001 moub/i. @° reorre2+ paBer =-0,44B.

S BapuaHT

1 . DnekTpoiHbIe NOTEHIHANIBL. Y paBHeHUE HepHcTa.

2. CocraBpTe JIJIEKTPOHHO-HOHHBIE CXEMBl W 3aKOHUHMTE YPAaBHEHHE
CJIEIYIOLIUX OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIL:

NaBr + Mn0; + HoSO4 = MnSO4 + NaxSO4 + Brz + ...

KNO; + K1 +H2SO4 = NO+Io+...

3. Ucxons U3 3HaYeHUI CTaHAAPTHBIX AJEKTPOHHBIX MOTEHINATIOB U AG°298

YKOKHUTE, MOXHO JIM B TaJIbBAHMYECKOM DJIEMEHTE OCYLIECTBUTH
creayrouyro peakuuro, Fe + Cd* = Fe?" +Cd °

4. Paccunraiite AS°g peakuuu paszioKeHHs: OCpTOJETOBOM COJIM, €CIU
AS°98 KC103= 142,97 I[)K/(MOJIB-K); S8 xcL = 82,68 I[)K/(MOJIB-K); S°29802=
205,03 JIx/(monb-K).

5. Ompenenute cuily TOKa, HEOOXOAMMYIO JUIsl IpoLEecca 3IIEKTPOJIn3a
pacmiaBa xjopuaa maraug B TedeHud 104 mpu BeIxoge mo TOKy 85%, 4ToOBI
noy4uTh 0,5KI METAaUIM4ECKOr0 MArHus?

6.6. l'[egequb IMIPUMEPHLIX BOIIPOCOB K JK3dAMEHV (KOHmpO./lllpyeMble KomMnemeHyuu
OIK -1.1):

1. Ilpenmer xumuu. OCHOBHBIE MOHATHUS XUMHUHU: aTOM, MOJIEKYJa, JJIEMEHT,
BEIIECTBO, MOJIb, MOJIIpHas Macca  BENIeCTBa, OKBUBAJCHT, (akTop
SKBUBAJICHTHOCTH. 3aKOH 3KBHUBAJIEHTOB.

2. llonsiTue BemiecTBa M cocraBa BemlecTBa. Kiaccudukanusi BemecTB. 3aKoH
IIOCTOSTHCTBA COCTaBa M 3akOH AsBoraapo. ['a30Bele 3aKkOHBI. YpaBHEHHE
MenpneneeBa—Knaneipona.

3. IlpencraBneHuss o cTpoeHUU aTtoMoB: mojnenb Pesepdopna u monens bopa.
KopnyckynsspHO-BOIHOBAsS IPUPOAA DJIEKTPOHA.

4. KBaHTOBBIC uHMClia AJICKTPOHOB B aTOME. ATOMHBIE 3JIEKTPOHHBIC OPOUTAIIH.
[IpencraBienne 06 >IEKTPOHHOM OOJIAKeE.

5. DIEeKTpOHHBIE U ANEKTPOHHO-Tpaduueckue Ghopmysbl atoMoB. [Ipeacrasienue
00 »HepretmyeckoM ypoBHe U TnoaypoBHe. [lpunnun I[laymu. [lpuHiun
HanMeHblieln sHeprud. [Ipasuna Kieukosckoro. IlpaBuno Xynna.

6. Ilepuonuueckas cucrema .M. MenaeneeBa, nepuoANvecKuii 3aKoH. Xapakrep
W3MEHEHHUsI pajuyca aTOMOB, SHEPrMUM HWOHU3ALUHU, CPOJICTBA K DJIIEKTPOHY,
OTHOCHUTEIIBHOM 3JIEKTPOOTPUIATEIBHOCTH U XUMUYECKUX CBOMCTB 3JIEMEHTOB 10
rpyImaM ¥ IepruoiaM NepruoIMuecKOi CUCTEMBI.
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7. Bupbl xumuyeckod cBs3u. VoHHas u  KoBajeHTHass CBA3b. (CBoiiCTBa
KOBAJICHTHOW CBSI3U: HACBIIAEMOCTb, HAIIPaBJIEHHOCTh U  IOJIAPU3YEMOCTD.
[TonsspHOCTB CBA3U M JUITOJIBHBI MOMEHT KaK Mepa IOJIAPHOCTH.

8. OCHOBHBIE IIOJIOKEHUS METO/JA BAJICHTHBIX CBsi3el. CIHMH-BAJICHTHBIA W
JOHOPHO-AKIENTOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJIEHTHOM CBSI3U.

9. IlpeacraBnenue o ruOpUAN3ALUN aTOMHBIX OpOuTanel. Tunel rudpuInU3aluy 1
IIPOCTPAHCTBEHHOE CTPOCHNUE MHOIOATOMHBIX MOJIEKY!I.

10. IlonaTue o MeToZe MOJEKYJISAPHBIX OpOUTaNeld. DHEPreTHIeCKre AUarpaMMbl
JIByXaTOMHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMH IEPBOTO M BTOPOTO MEPHUOIOB
MIEPUOINYECKON CUCTEMBI.

11. Tlopsinmok cBsi3u. MarHuTHBIE CBOMCTBAa MOJIEKYJ B paMkax Meroma MO.
DHepreTuvyeckrue auarpaMMbl JBYXaTOMHBIX MOJIEKYJ, OOpa30BaHHBIX aTOMaMU
BTOPOT'0 NIEPUOA NEPUOINYECKON CUCTEMBI.

12. Ilonsatue o MeTalIM4ecKor cBsA3U. OHHas, aroMHas W MOJEKyJIspHas
KPUCTAJTINYECKUE PELLIETKU.

13.  OcHOBHBIE  KJacChl  HEOPraHWYECKUX  COCAUHEHUMU:  ONpEIeIICHUS,
HOMEHKJIATYpa MU B3auMOCBA3b. [IOHATHE CTENIEHM OKHUCIEHUS U COCTAaBJICHUE
(bopMyJ1 OKCHI0B, TUIPOKCUJIOB U COJIEH.

14. Okcunpl: kiaccugukanys, HOMEHKIIATypa, CIIOCOOBI MOJyYEHUs: U CBOMCTBA.
KucnorHsie 1 OCHOBHBIE CBOMCTBA. AM(OTEPHOCTD.

15. KucnoTHO-OCHOBHBIN XapaKTEP OKCHUIOB. Y CTAHOBJIEHUE XapaKTepa OKCHUIOB B
3aBUCHMOCTH OT IOJIOKEHHSI JIEMEHTA B MEPUOJNYECKON CUCTEME M OT CTENEHU
OKHCIICHHUSI DJIEMEHTA.

16. TI'mapokcuabl: KHCIOTBI M OcHOBaHus. Kiaccudukanusi, HOMEHKJIATypa,
CIOCOOBI MOTYUYEHHUS U CBOMCTBA.

17. Conu: xnaccuduxanusi, HOMEHKJIATypa, CIOCOOBI MOJy4YEHHUsI U CBOMCTBA.

18. IloHssiTE O BHYTPEHHEH SHEPruu U SHTAJIBIUHU. DHeprerudeckue 3¢ eKTsl
XUMHYECKUX peakiuil. 3akoH I'ecca. CrangapTHble TEMJIOTHl 00pa30BaHUS
XUMUYECKUX COCIUHEHUHN. TepMOXUMUYECKHUE PACUECTHI.

19. Tlonsitue 06 3HTponuu, 3uepruu ['mdoca. TepmoarHaMHUUecKass BOZMOXKHOCTh
IIPOTEKAHUS PEAKLIUMN.

20. CKOpOCTh XUMUUYECKHAX PEAKLIMU. 3aKOH AerCTBUS Macc. KOHCTaHTa CKOpOCTH.
@aKkTOpPBI, BIUAIOMINAE HA CKOPOCTh PEAKLIHAH.

21. 3aBUCUMOCTb CKOpPOCTH peakuuu oT temmneparypsl. I[IpaBuiio Baut Todda.
OHeprus akTUBALMU. | 'OMOT€HHBIN U reTeporeHHbIn Katanus. [IoHsTue o nenHsix
peaKkusx.

22. Xumuueckoe paBHOBecue. KOHCTaHTa XMMUYECKOrO PAaBHOBECUS M JHEPIUs
['n66ca, ux B3aumocBs3b. HampaBneHne npoTekaHuss XAMUYECKUX PEAKITHA.

23. Ilpunmun Jle Illarenpe. BnusHWE KOHLEHTpaUWU PEArHPYIOLMIAX BEIIECTB,
TEMIIEPATYPHI U TABJICHUS HA MOJ0KEHUE XUMUYECKOTO PABHOBECHSL.

24. OOmas xapakTepucTHKa pacTBOpPOB. OTIMUYUS PACTBOPOB OT MEXAHHMUECKHUX
cMecel. usnyeckue 1 XMMUYECKHUE IIPOLIECCHI IIPU PACTBOPEHUH.

25. CriocoObl BBIPAKEHUSI COCTaBa PACTBOPOB: ONPEEIICHUS, EAMHHUIIBI U3MEPEHHUS.
26. PactBopel HednmeKTposMTOB. OcMoc. 3aKOHBl MACAIBHBIX PacTBOPOB:

Bantr T'odda, Payms.
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27. DJEeKTpONUTHYECKass IUccOoLUanus. OJEKTpOIUThl. [IOHATHE O CWIBHBIX U
cnabpix anekrponuTax. CTeneHb JAUCCOLMALlMM M €€  3aBUCUMOCTh  OT
KOHILIEHTpaluu 3Jekrposnnta. KoHcTanTa qucconuanum.

28. DneKTpoauTHYECKas auccouuanvs BoAabl. MOHHOe mnpou3BeneHHE BOJBI.
Bonoponnsiii nokasaresns. Pacuer pH BoAHBIX paCTBOPOB KUCIIOT U OCHOBAHUM.
29. Omnpenenenne pH pactBopoB. Baxneiimme unaukaropsl. IIpencraBienue o
OydepHBIX pacTBOpax.

30. I'ereporeHHOE paBHOBECHME B HACBIIMIEHHOM pacTBOPE MajOpacTBOPUMOTrO
anektposmra. IIpomsBenenme pactBopuMoctH. @DakTOphl, BIUSAIOIMIME HA
PacTBOPUMOCTH MAJIOPACTBOPUMBIX JIEKTPOJIUTOB.

31. I'mpponu3z conei. Peakuus cpenbl B pacTBOpax paslIMUHBIX COJICH. 3amuch
YPaBHEHHUU THIPOJIN3A.

32. CoBMECTHBIA THIPOJNA3 JBYX COJIEM. BnusHME TPUCYTCTBHS KHCIIOT,
OCHOBAHMI M IPYTUX COJEH HA pABHOBECHE TUAPOIN3A.

33. Koncranra ruaposnmsa. CTeneHp THIpou3a U €€ 3aBUCUMOCTh OT IPUPOJIBI,
KOHLIEHTpAILMHU COJU U OT TeMiiepaTtypsl. Pacuer pH runposnusa.

34. Tunel XUMHUYECKHUX peakiuil. Peakiuyn oOMeHa B pacTBOpax 3JIEKTPOJIUTOB.

35. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. IIoHATHE OKUCIHTENS U
BOCCTAHOBUTEIS, IPOLIECCOB OKHUCIEHUA U BOCCTaHOBJIECHUA. DBaxuenmue
OKHCIIUTENIA U BOCCTAHOBUTEIH.

36. THUITbI OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUN: ONPEAEIEHUS U IPUMEPBI.
37. OKHUCAUTENBHO-BOCCTAHOBUTEIIbHAS JBOMCTBEHHOCTD: IIOHATHE U IPUMEPBHIL.
38. MeToabl paccTaHOBKH KOA(h(MUIIMEHTOB B OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKuusx.

39. KonueHTpupoBaHHasi Ce€pHAasl KHUCIOTA KaK OKHUCIHTENb. B3anmmopaencTtBue ¢
METaJVIaMHA 1 HEMETaJUIAMH.

40. KoHueHTpupoBaHHasi a30THAas KUCJIOTAa KAK OKUCIUTENb. B3anmmoneicTBue c
METaJVIaMHA U HEMETaJUIAMH.

41. Pas30aBineHHass a30THas KUCJIOTAa KaKk OKUCIUTENb. B3aumoneilcTBue c
METaJIAMH.

42. IlepmaHraHaT Kanusi KakK OKHUCIMTENb. I[IpOAYKTBI BOCCTAHOBJIEHHUS B
3aBUCHUMOCTH OT KMCIIOTHOCTH CPEJBI.

43. BaxxHeimme BOCCTAHOBHUTENH: CYIb(UT, HUTPUT, HOIUMA, CYIb(PHUI, METAIIIBI,
BOJOPOJ — MPOIAYKTHI OKHCICHUSI U IPUMEPHI PEAKIIUN.

44. CrangapTHble SJIEKTPOAHBIE MOTCHIMANbl. (CTaHIAPTHBIM BOJOPOIHBIN
ANEKTpOA. YpaBHeHHe HepHceTa uisi METAINIMYECKUX 3JEKTPOJOB B PACTBOPE COJIU
MeTaJa.

45. l'anbBaHnueckre seMeHThl. CXeMa rajJbBaHUYECKOIO JJIEMEHTA. Y PaBHEHUS
ANEKTPOJIHBIX MpoueccoB. DJIC ranbBaHUYECKOro JIEMEHTA.

46. HanpaBneHnue npoTEKaHUsT OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA M
CTaHAAPTHBIE DJIEKTPOAHBIE IMOTEHUHUAIBl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
cucteM. Pacuer sHepruu 'n66ca u KOHCTaHTHI paBHOBECHSI.

477. DIeKTpoan3 pacTBOPOB 3JIEKTPOJUTOB. [lociie1oBaTeIbHOCTD pa3psiia HOHOB U
MOJIEKYJI BoAbl. COCTaBIEHUE CXEMBI AIEKTPOJIN3A.
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48. DIEeKTpoJIU3 pacIUIaBOB 3JIEKTPOJIUTOB. [lonydeHHe IIETOYHbIX, MIEITOYHO-
3€MEJIbHBIX METANIOB U AJIFOMUHHUS B TPOMBIILIIEHHOCTH.

49. Koppo3uss MmeramnoB. OCHOBHbIE BHUIbI KOPpO3WH. MeToabl 3alluThl OT
KOPPO3HHU.

50. KowmmiekcHble coeauHeHus. CTpOEHHE  KOMIUIEKCHBIX — COEIUHEHHI:
KOMILJIEKCOO0Opa30BaTeb, JIUTAH b, BHEIIHSSI U BHYTPEHHSS Cephl.

51. Knaccudukanys KOMIJIEKCHBIX COCTMHEHHUM TI0 3apsy KOMILJIEKCHOTO MOHA U
1o npupoze auranaa. Homenkiarypa KOMIUIEKCHBIX COCTMHEHUM.

52. DNEeKTpOIUTHYECKAS OUCCOLMALNS KOMIUIEKCHBIX coenuHeHnil. KoHcTaHTa
yCTOMYHUBOCTU.  KOHCTaHTa  HECTOMKOCTH.  YCTOWYMBOCTh  KOMIUJIEKCHBIX
COECIMHEHNN.

53. Onementsl I A rpynmbl: o0mias XapakTEpUCTHKA, CHOCOOBI IMOIyYEHUS,
CBOMCTBA, BaXKHEHIIINE COCTUHCHMUS.

54. Dnementsl Il A rpynmel: oOmiasi XapakTEpUCTHKA, CIOCOOBI MOIyYeHUS,
CBOWCTBA, BAKHEUIINE COCTUHEHUS.

55. Onementsl VII A rpynmbl: o0masi XapakTepucTUKa, BXKHEUIIINE COSTUHEHMUS.
CriocoObI oTy4eHusl, CBOMCTBA U MPUMEHEHHUE BAXKHEUIIINX COCTUHEHUN.

56. O6mias xapaktepucTuka p-anemeHToB VI rpymnmel: Kucinopos, 030H, nepokcusy
BOJIOPOA: CIIOCOOBI MOJIy4YEeHHUsI, CBOMCTBA U IPUMEHEHHUE.

57. Cepa, ceneH, Telyp, HAXOXKICHHE B IMPUPOJE, IOJIYYEHHE W CBOWCTBA
BaXXHEUIIINX COCANHCHUI.

58. OOmass xapakTEepUCTHKA pP-3J€MEHTOB V rpynmbl. AMMUAK, IOJTy4YEHUE,
ctpoeHue u cporcrBa. Conm amMMoHMs. OKCuAbl a30Ta, MOJyYEHUE, CTPOCHUE U
CBONCTBA.

59. A3oTHas 1 a30TUCTask KUCIOTHI, MOTy4YEHUE, CTpOeHue, cBoMcTBa. HutpaTsl, nx
TEPMHUYECKasi yCTOUYUBOCTh, OKUCIIUTENbHASI aKTUBHOCTh. A30THBIC YAOOPEHHUS.
60. CnocoObl MoJydyeHus, CBOMCTBA U NpUMeHeHue (ochopa U ero CoeInHEHUHM.
dochopHbie yaoOpeHus.

Kpurtepun ¢popmupoBannsi OLIEHOK 110 IPOMEKYTOYHOM aTTeCTAIUN:

«omauuynoy (30 OamnoB) — TOdIy4yaroT oOydwarommecs, KOTOpble CBOOOJHO
OPHEHTHPYIOTCS B Marepuaie W OTBedyaroT Oe3 3aTpyaHeHuid. OOyuwaromuiicst crmocoOeH K
BBITIOJTHCHUIO CIIOKHBIX 33JIaHWH, IMOCTAHOBKE IIeJIEH W BBIOOpPE IyTEeH HUX peau3allvu.
Pabora BeITIOIHEHA IOTHOCTRIO O€3 ommobok, pemeno 100% 3ananuii;

«xopowo» (20 GaJUIOB) — TMOJIyYarOT OOYYAIONIMECs, KOTOPHIE OTHOCHUTEIIHLHO TIOJHO
OPHEHTHPYIOTCS B MaTepualic, OTBEYAOT 0Oe€3 3aTpyJHCHHH, JOMYCKAIOT HE3HAYMTEILHOE
KOJIMYECTBO OIMMOO0K. OOydJaromuiics CrocoOeH K BBIMOJIHEHHIO CIIOKHBIX 3aiaHuii. PaGora
BBITTOJTHEHA TTOJTHOCTBIO, HO UMEIOTCSI He 0osiee OHOW HEerpyOoil OImMOKH W OJHOTO HEJI04YeTa,
He OoJiee Tpex HemoueToB. J[OMmycKaroTcss He3HAYMTENIbHbIC HETOYHOCTH TMPU PEIICHUH 3ajad,
peweno 70% 3anauy;

«ooenemeopumensvno» (10 OammoB) — TOMY4YArOT OOydYaroOIIUecs, y KOTOPBIX
HEJIOCTATOYHO BBICOK YPOBCHb BIIQJICHUS MaTepuajioM. B mpoliecce oTBeTa Ha 3K3aMeHe
JOIYCKAIOTCS OIMMOKA W 3aTpyAHCHHUS TIpU W3JIOKEeHWH Marepuana. OOydaromuiics
NPaBWIBHO BBITIOJHUI HE MeHee 2/3 Bceil paboThl WM JOMYCTUJI He Oojiee OIHOU TpyOoit
OMMMOKK W JBYX HEMIOYETOB, HE Ooyiee OMHON TpyOOW M OJHON HEerpyOOW OIIMOKH, HE
Oonee Tpex HerpyObix ommMOOK, onxHOW HerpyOoi. OOyuwaromuiicst 3arpyaHsercs ¢

MPABUWIHHON OIEHKOW TMPEeJI0KEHHOM 3a/1auM, TAeT HEMOJIHbIN OTBET, pemeHo 55% 3anay;
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«Heyooenemeopumenvro» (MeHee 10 0aIoB) — MONYYalOT OOydarolIMecs, KOTOPbIC
JOITyCKaroT 3HAYUTCIIbHBIC OIIMOKH. 06yqa}01111/1171cs1 HMCCT JIMIIb Ha4YaJIbHYIO CTCICHb
OpUCHTALMM B Marepuaie. B paboTe 4ucio OMHMOOK M HEIOYETOB MPEBBICWIO HOPMY IS
OLIEHKHM 3 WM TPaBWIBLHO BBINIOJIHEHO MeHee 2/3 Bceid pabotbl. OOywaromuiics naer
HEBEPHYIO OIIEHKY CHTYalluu, penieHo meHnee 50% 3amay.

6. MeToauyecKue mMaTepuasibl, onpejesiouiie npouesypbl
OLleHMBAaHUA 3HAHUMH, YMEHUW, HABBLIKOB M (WaM) onbITa

AEeATEJIbHOCTH

MakcumanbHass cymma (100 6Gannoe), HaGupaemasi CTyAE€HTOM MO AWUCLUNIIMHE
BKIOYaeT [Be COCTaBMsioLME:

— nrepeasi cocmaensiowas — OLEHKa perynsipHoCTW, CBOEBPEMEHHOCTM U KavecTBa
BbINOMHEHUS CTYAEHTOM Yy4yebGHOM paboTbl MO M3yYeHWIo AUCLUMMNMHBI B TeYeHwe nepuoaa
N3yYeHus ANCUMNINHBI (CEMECTPa, UM HECKOMNbKNX cemecTpoB) (Cymma — He 6onee 70 6annos).
Bannbl, xapakTepusyloLime ycneBaemMocTb CTyAeHTa Mo AUCUMNIMHE, HAbUpalTCa UM B TeYeHue
BCero nepuoaa obyyeHus 3a U3yyeHue oTAeNbHbIX TEM U BbINONHEHNE OTAENbHbIX BUAOB paborT.

— 8mopad cocmasrndrnwasd —  OlueHKa 3HaHWN CTydeHTta no pesynbTatamMm

NPOMEXYTOYHOM aTTecTaumm (He 6onee 30 —6annos).
Kputeprvem oueHkM ypOBHS CAEOPMUPOBAHHOCTM KOMMETEHUMW B pamkax y4eBHoM
OVCLUMMNIUHBI SBMSIETCS 9K3aMEH.

llellblo RPOMEINHCYMOUHBIX ammecmauuﬁ 10 AMCHMUINIMHE ABJIACTCA OLICHKa
KadyeCTBa OCBOCHHA JHUCIUIIINMHBI O6y‘~IaIOHII/IMI/ICH.

KpI/ITepI/II/I OII€HKH Ka4YeCTBa OCBOCHUA AUCHUIIJINHBI

OueHka «omnu4yHo» — om 91 Ao 100 6annoe — TeopeTUYeCKoe cofdepkaHue Kypca
OCBOEHO MONHOCTbIO, 6e3 npobenoB, HeobOXoAWMble MpakTU4Yeckne HaBblkM paboTbl C
OCBOEHHbIM MaTepuanom ccopmupoBaHbl. Bce npegycMoTpeHHble nporpaMMon oby4veHus
yyebHble 3aaaHnsA BbINOMHEHbI, KAYECTBO WX BbINOMHEHNSI OLLEHEHO YMcrioM 6annos, 6nNmn3kum K
MakcMMarnbHOMYy. Ha ak3ameHe CTyAeHT OEeMOHCTpupyeT rnybokue 3HaHus npegyCcMOTPEHHOro
nporpaMMon martepwuarna, yMeeT YeTKO, MakOHUYHO M JNOrMYeCckn MocrnefoBaTernbHO OTBeYaTb Ha
NOCTaBMEHHbIE BOMPOCHI.

OuyeHka «xopowo» — om 81 do 90 6annoe — TEOPETUYECKOE COAEpPXaHWe Kypca
OCBOEHO, HeobxoauMMble MpaKTU4eckne HaBblkM paboTbl CcOpPMUPOBaHLI, BbINOMHEHHbIE
yuyebHble  3adaHuMs  cogepXaT  He3HauuTenbHble  owmbkn. Ha  sKk3ameHe  CTydeHT
OEMOHCTpUpyeT TBepdoe 3HaHWsi OCHOBHOro (NMporpaMMHOro) maTtepuana, ymMeeT 4eTko,
rpaMoTHO, 6e3 CyLLeCTBEHHbIX HETOYHOCTEN OTBEYaThb Ha NOCTaBIEHHbIE BONPOCHI.

OueHka «ydoesiemeopumesibHO» — om 61 0o 80 6ansoe — TeopeTUdeckoe
coepXaHMe Kypca OCBOEHO He MOSIHOCTbIO, Heobxoaumble NpaKkTUYeckue HaBblkM paboTbl
cchopMMpoBaHbl 4aCTUYHO, BbINOSIHEHHbIE Yy4ebHble 3adaHus copepxat rpybble owmnbku. Ha
3K3aMeHe CTYAEHT AEeMOHCTPUPYET 3HaHME TONbKO OCHOBHOrO MaTtepuana, OTBETbl coaepaT
HETOYHOCTWM, Ccrnabo  aprymMeHTMpOBaHbl, HapylleHa MocneaoBaTenbHOCTb  U3MOXKEHUS
maTtepuana

OueHka «HeydoesiemeopumesibHo» — om 36 Odo 60 6asioe — TeopeTndeckoe
coOepXaHue Kypca He OCBOEHO, HeOoOXOOMMbIE MPAKTUYECKME HaBblkM  paboTbl  He
cthopmMMpOoBaHEI, BEINOMHEHHbIE yYeOHbIE 3aJaHna codepkaTt rpybble owmbKku, AONONMHUTENbHAS
camocTosiTenbHasi paboTta Hag MaTepuanoMm Kypca He npuBedeT K  CYLUEeCTBEHHOMY
NOBbILLEHNIO KavyecCcTBa BbIMNONMHEHUA y‘-leﬁHbIX 3ap,aHv||7|. Ha ak3amene CTyOeHT OeMOHCTpupyeTt
HEe3HaHWe 3Ha4YWMTENbHOW YacTM MaTepuana, CyLLeCTBEHHble OWMWOKM B OTBETAX Ha
BOMPOCbI, HEYMEHUE OpPUEHTUPOBATbCH B MaTepuarne, He3HaHWe OCHOBHbIX MOHSATUN
ONCUUNINHBI.

TunoBble 3ajaHusA, oGecneyuBawinue @opmMupoBaHue
komnereHuui OIIK -1.1; npeacraBsieHbl B Ta6/IuLe 7.
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Tabauua 7. Pe3yabTaThl 0CBOCHUS Y4eOHOU TUCHUILIMHBI, OJJIeKAIIHe

NnpoBepKe
OCHOBHBIE ITOKA3aTeJIH OLeHKH Bug oneHo4HOr0
PesyabTatsl
pe3yJabTaToOB 00y4eHHsl MaTtepuaJa,
o0yueHnust
odecreunBaOIINe
(KOMIIETEeH M)
(popmuposBanue
OIIK -3.1 - 3naem: Tunossie OLICHOYHBIE
- OCHOBHBIE  3aKOHOMEPHOCTH | MaTepuaibl A YCTHOIO
MPOTEKaHUsI XUMHUYECKHUX IIPOLIECCOB U | OIpoca;
XapaKTEPUCTHKU PaBHOBECHOI'O | THUIIOBbIE TECTOBBIE
COCTOSIHUS 3aJlaHus;
- TPUHIMIB MaTEMaTUYECKOro | TUIIOBbIE OLIEHOYHEIE

MOACIMPOBAHUA WM CHCTCMHOI'O aHaJIn3a

XUMHKO-TEXHOJIOTHYECKUX  IPOIECCOB:
PEKTH(PUKALINS; abcopOIus;
TUCTHJUISIIIAS;  OKCTPAKIUs;  CYIIKa;

bunbTpaIus; Iporecch NOIUMEPU3AIINH;
KpUCTAJIJIM3alUsl U3 PACTBOPOB U I'a30BBIX
basz; peaKTopHbIE MIPOIECCHI;

MaTcpualibl K 3K3aMCHY

Ymeem:

- BBITIOJHATh ~ CTaHJAApPTHBIC
nercTBus (Ki1accu(puKaIus BEIIECTB,
CTPOCHHE BEIIECTBA, COCTABIICHUE CXEM
MPOIIECCOB, CHCTEMATH3allds JaHHBIX H
T.II.) C Y4ETOM OCHOBHBIX TIOHATHH U
001IIuX 3aKOHOMEPHOCTEH,
dbopMyIIpyeMbIX B paMKax 0a30BbIX
XUMHUYECKUX TUCIUTUIMH

- 3alUCHIBATh YpaBHCHHUS
XUMHUYCCKUX PEaKIUi, JICKAIINX B OCHOBE
THIIOBBIX XAMHKO-TEXHOIOTHYECKUX
MIPOIIECCOB

- pa3pabaThiBaTh  AJITOPUTMBI
MOJICIIMPOBAHUS, aHAIN3a U JIMATHOCTHUKH
TTOBPEIKICHHIMA B XAUMHYECKHAX
MIPOM3BOICTBAX.

Turnossie OLICHOYHBIC
MaTtepHuaibl Ui YCTHOTO
ompoca (pazaen 5.1.1)
THUTIOBBIC TECTOBBIC
3ananus (pazgen 5.2.2.);
PUMEPHBIC TEMBI
noksanoB (pasnen 5.1.5);
THUTIOBBIC OLICHOYHBIC
MaTepUANTBl K IK3aMEHY
(pazmen 5.2.)

Bnaoeem:

- HaBBIKAMHU pPa0OTBI C Yy4eOHOU
JUTEPATypOH MO OCHOBHBIM XUMUYECKUM
JUCLMILINHAM

- HaBBIKOM pPalOTHI C Yy4yeOHOI
JIUTEpATypoil o HEOPraHUYECKOM,
OpraHUYeCKOH, aHAJUTHYECKOM,
¢u3nUecKoil XMMHM W XUMHYECKOH
TEXHOJIOTHUH

- 0a30BbIMU HaBBIKAMU
MONyYeHUsT M U3YYEHHS XUMHUYECKUX
CBONCTB COCIMHEHMI pa3In4yHOMN
MIPUPOJIBI TUIs pelieHus 3a/1a4y
po(hecCHOHATILHOM IeATEITBHOCTH

Tunossie OLICHOYHBIC
Marcpuajibl 4 YCTHOI'O
OIIpocCa,
THUIIOBBIC
3a4aHHA,
THIIOBBIC OLCHOYHBIC
MaTepUuajibl K 5K3aMCHY

TCCTOBBIC
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7. YAEBHO-METOANYECKOE OBECIIEYEHUE JUCIUIIJINHBI
MOAYJIs)
7.1 OcHoBHas JuTEpaTypa

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

2. KoukapoB JX.A. Heoprannueckas XuMHsS B YpPaBHCHUSIX PEAKLIUM.
VYyebnoe mnocobue «Jlomymeno YMO 1o KIacCHYECKOMY YHUBEPCUTETCKOMY
oOpazoBanuo» U1 cTyaeHToB. U3n-Bo «IlpunT-uentp», Hanpunk, 2012 1. 350c.

3. Xaxanuna T.W. u ap. Heopranuueckas xumust: YueoHoe nocooue. T. M. XaxanuHa,
B. W. I'pebnpkoBa, H.I'. Hukwurina. - M.: FOpaiir, 2010. -288c.

4. Vrait S.A. Ob0mas u HeopraHudeckass XuMus: Y4eOHHK By30B. — M.:
Bricmias mkoma, 2004.

7.2. JlonoJHUTEJIbHAS JINTEPATypa
1. Crenun B. /1., [IBetkoB A.A. Heopranudeckas xumusi. —M.: Beicmi. mik.,1994. —
607 c.
2. HoBuxkos I'.11. OcHoBBI 0011e# xumun. —M.: Bricii. mik., 1988. —431 c.
3. HoBoxkeHoB B.A. BBenenue B Heopranuyeckyro xumuto: B 2 4. bapnayn:. U3n-
Bo AI'Y, 1998; 1999. 742 c.
4. AxmeroB H.C. u np. JlabopaTopHble M CEeMHHApCKHE 3aHATHSA IO OOIICH U
HEOPraHWYeCKON XMMHHU.: Y4yeOHOe mocoOue ajisi CTyJIEHTOB By30B M., Bricmas
mkoia, 2003, 367c¢.
5. Kypc xumun / [lox pen. H.B. KopoBuna, 2-e uzn. - M.: Beicmas mkona, 1990.
6. AxmetoB H.C. O0mas u Heopranuyeckas xumus. M.: BIII, 2001. 743c.
7. I'muuka H.JI. 3anaum u ynpaxHenus no oomeit xumuu JI.: Xumus, 1985.
Hexkpacor b.B. OcHoBbl 00mmie#t xumuu. M.: Xumus, 1972-1973, T. 1,2 u 3
8. Cnuupin B.U., Mapteinenko JI.W. Heopranuueckast xumusi. M.: M3n-so MI'Y,
1991,1994. 4.1, 2.
9. Kapanerpsan M.X., Jpakun C.M. OOmas u HeopraHuyeckas XHUMHUSI.
M.: Xumus,1994. 588c¢
10. O6mas u Heopranuueckas xumusi: B 2 1./ [log pen. A.®. Bopobnesa. Tom 1.
Teopernueckne ocHOBbI xuMun.- M.: UKL «Akagemknuray, 2004.-371 c.
11. Xpro [Ix. Heoprannueckas XHMHS: CTPOCHHE BEIIECTBA U PEAKLIUOHHBIE
cBoiicTBa BemiecTB. M.: Xumus, 1987. 696¢.
12. TperbsixoB [O.J[. , Mapteinenko JI.U. , I'puropeeB A.H., LluBagze A.IO.
Heoprannueckas xumus. Xumus snemeHToB M.: Xumwmsa, Kuura 1, 2001. 472c,
Kuwura 2, 2001. 583c.
13.. OOmiast u Heopranuveckass xuMus B Bompocax: [locobume mns By3oB / P.A.
Jluaun, J1LYO., AnukGepoBa, - 2-e 3., nepepad. u gom. — M.: JIpoda, 2004-304 c.

7.3. Ilepuoanyeckue u3IaHus
1. )KypHan HeopraHu4eckoi XuMHH.
2. Kypnan Xumusa. MeToauka mpernoiaBaHusi XUMUM.
3.KypHan Xumus B LIKOJE.

7.4. UnTEpHET-pecypChl
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1. KoMIJIEKT ~OMOPHBIX CXEM-KOHCIEKTOB MO TeMaM: DJIEKTPOJIUTUYECKast
JUCCOIIMAIIMS; KHUCIOThI, OCHOBaHUSA, aM(OTEpHbIE THAPOKCUIBI, COJH Kak
AIIEKTPOJIUTHI; peakiiui HOHHOTO oOMeHa http://dissociation.nm.ru/ .

2. Kpurepun  mpoTeKaHUs  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIIUil:
METOIMYecKast pa3zpaboTka TUIS npenojiaBarenei XUMUHU
http://som.fio.ru/item.aspid=10004859

3. Aunmanuu 1o xumun http://som.fio.ru/items.aspid=10001380

4 IlonynsipHas OuUONMMOTEKAa XUMHUYECKUX OJJIEMEHTOB .JcTopust OTKpBITHA,
busznueckue CBOICTBa AJIIEMEHTOB http:// www.n-t.org/ri/ps
5.00ydaromiasi  SHIUKIONEAWS: XUMHUA. [€OpPEeTHYECKHE OCHOBBI  OOIIEH,
HEOPTAaHWYECKONM ¥ OPraHWYeCKOW XWMHH, TECTHI, CIPABOYHBIC MaTCpPHUAIIHI.
http://www.informika.ru/text/database/chemy/START.html.

6.becratHpil Kypc XUMUH. DIEKTPOHHBIN yUeOHHK MO O0IIel U HEeOPraHMIECKOH
XUMUHU: TEOPETHUUYECKHUE OCHOBBI, OOJIBIIOE KOJWYECTBO 3aJlady C PEUICHUSIMU,
CIIPABOYHBIE MAaTEpHaIbl, JOMAIHUE 3aJaHMs], PEKOMEHJIAIMU K HK3aMEHaM.
http://www.anriintern.com/chemistry/intro.shtml.

7.0TkpbITass XuMmus. YueOHOoe mocoOue Mo XUMHH, cojepxaiiee O0a3oBblil U
JIOTIOJTHUTENbHBIA MaTepHall, WUIIOCTPALlUU, CIPaBOYHbIE TaOIUIBI, pa30op
pelIeHUil  TUMOBBIX  3aJa4, 3aJaHus IS CaMOCTOATEIbHOM  paboThI.
http://www.college.ru/chemistry/course/design/index.htm.

8.00mas u HeopraHuuyeckas XuMHs: 4acTb 1. Marepuansl 1o oOmed XUMHH:
OCHOBHBIC  TIOHATHS ~ XMMHH, CTPOCHHE  aToMa, XUMHUYECKas  CBS3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc.

9.00mas u HeopraHuyeckas XUMUsS: 4acTh 2. MaTepuanbl M0 HEOPraHMYECKOMH
XUMHHA OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCIMHEHUH, UX CBOWCTBA M CIIOCOOBI
nosydyenus. http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc.

10.laTepecHble  OMBITHI TIO XUMUU. METOJIUKM TIPOBEJCHUS HEKOTOPHIX
3¢ (EKTHBIX JEMOHCTPAIMOHHBIX ONBITOB. http://kvaziplazmoid.narod.ru/praktika/
11.Ilporpammuoe oOecrieueHre MO XUMHH. AHHOTUPOBAHHBIE CCBUIKM Ha
CYIIIECTBYIOIIIUE MTPOTrpaMMHBIE pecypchl 1o XxuMuu. http://chemicsoft.chat.ru/
12.Xumust  xanbkoreHoB. Yd4eOHOe MocoOuMe 10 HEOpPraHMYecKOl XUMUHU.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html.

13. Xumuueckuid 1eMOHCTPAIIMOHHBIN AKCIIEPUMEHT: OaHK JaHHBIX. TeMaTudeckas
KOJUICKITUS CCBUIOK Ha OpWTMHAJIbHBIC JKypHAJIbHBIC CTaThl W KHHIH.
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html.

14. Heopranuwueckas xumus. Bwupaeoonwsitei B Enmunont komwiekumu [[OP
http://school-collection.edu.ru/collection/chemistry/.

15. OCHOBBI XUMUU: ICKTPOHHBIN yueOHUK .http://www.hemi.nsu.ru.

16. DnexTpoHHas OMONMOTEKa Y4YEOHBIX MaTEpHUAJOB MO XUMHH Ha TOpTaje
Chemnet. http://www.chem.msu.su/ras/elibrary/.

17. WebElements: OHJIANH-CIIPABOYHUK XAMUYECKUX DJIEMEHTOB.
http://webelements.narod.ru.

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

20. Kypc xumuu Ha cepBepe 0ecIiaTHOTO JUCTAHIIMOHHOTO 00pa30BaHUs
http://www.anriintern.com/chemistry/.
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http://www.informika.ru/text/database/chemy/START.html
http://www.anriintern.com/chemistry/intro.shtml
http://www.college.ru/chemistry/course/design/index.htm
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
http://kvaziplazmoid.narod.ru/praktika/
http://chemicsoft.chat.ru/
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html
http://school-collection.edu.ru/collection/chemistry/

21. Ilepmogmueckuii 3akon J.M. MeHgeneeBa ©  CTpOEHHUE  aTOMA.
http://mendeleev.jino-net.ru.

22. lonmynsipHasi 6MOIMOTEKA XUMUYECKUX 271eMeHTOB .http://n-t.ru/ri/ps/.
23.http://www.xumuk.ru/,http://www.nanometer.ru/2011/09/17/obshaa 1 _neorgani
cheskaa himia 261874.html.

24. CnpaBoynas npaBoBas cuctema «l'apant». URL: http://www.garant.ru.

25. CnpaBounasi mpaBoBasi cucrteMa «Koucynbrantllmocy. URL: http:/www.
consultant.ru

npogeccuoraIbHble NOUCKOBbLE CUCTNEMbL.
26. IlomHorekctoBas ©a3a gmaHHbIX ScienceDirect: URL:  http:/www.
sciencedirect.com.

Buptyansasie npubops! (virtual instruments) - KOMIIBIOTEpHBIE POTPAMMBI,
UCTIOJTHSAIOIINE, C TIOMOIIBI0 KOMITBIOTEpAa ¥ OTHOCHUTEIHLHO HECIOKHOTO
o0opynoBanusi (aHAIOTO-IMGPOBBIX MU U(POAHAIOTOBBIX IpeoOpazoBarTeneH,
JATYUKOB W HCIOJHUTENIBHBIX YCTPONCTB), (DYHKIMH pPa3IUYHBIX IPHOOPOB.
BuptyanbHabie mpuOOpbl UCIIOJIB3YIOT KaK ISl 3aMEHBI OOBIYHBIX TTPUOOPOB, TaK U
JUTSL pealIu3allii YHUKAJIbHBIX U3MEPECHHH, 111 KOTOPBIX HET OOBIYHBIX ITPHOOPOB.

Buptyanbaeie npubopsl B (PU3MKO-XMMHUYECKOM JKCIIEPUMEHTE MOYKHO
HalTH Ha caiite: http://pdeis.at.tut.by/

baszvl oannwvix

JIJ1st caMoCTOSATEIbHOW, HHAUBUAYATIbHOW paOOThI, TOATOTOBKH MPOEKTHBIX
U HCCIEAOBATECIIbCKUX pPabOT MO TMemarorndeckord TPaKTHKE PEKOMEHIYEeTCS
WCIIOJIB30BaTh AJICKTPOHHO-OMOINOTEUHYIO CUCTEMY (pecypchl HHPOPMAITMOHHOTO
nearpa ®I'BOY BO KBI'Y obecneunBaroniuii 1oCTym K psiiy MEXTyHApOIHBIX
W31aTeNILCTB U 0a3 JaHHBIX:

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

2. 9BC IPR BOOKS (http://iprbookshop.ru/)

3. OBbC «Koncynbrant crynenra» (http://www.studentlibrary.ru)

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

7.5. MeToguveckue yKasaHus K JJa00pPaTOPHBIM 3aHATHAM
1. XacanoB B.B., Xunosa C.b., Bunmmxera M.K., UepkecoB 3.A. Xumus
(;mabopatopHblit ipakTukyM, yacTh I). M3a. KbI'Y, Hansuuk, 2011, 98 c.
2. Koukapos XK.A. JlabopaTopHbie paOOTHI IO OOIIEH M HEOPTAHNIECKON XUMHH. —
Nzn. KbI'Y, Hanpuuk, 2010 r, 124c¢
3. TxamoxoB H.U., Kapo A.A., UepkecoB b.X., Bunguxera M.K. O6mas u
HEOpraHuyveckas Xumus (3aaHus U Metoauueckue pexkomenganuu). Mzn. KbI'Y,
Hanpuuk, 2009, 46 c.
4. Kapos A.A., KoukapoB X.A. JlabopaTopHbIii MPaKTUKyM MO OOIIEH XHMHUH.
N3n. KbI'Y, Hanpuuk, 2008 r. 70c.
5. KoukapoB X.A. JlaGoparopusiii npaktukyM. Yacts 1. O0mmii Kypc XuUMHUU.
Hanpuuk, 2003r. 33c.
6. KoukapoB X.A. JlabGopatopubiii npaktukym. Yacte 2. Heopran. xumws.
Hanpuuk, 2003r, 36¢.
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7. Koukapo X.A. Jlabopatopubiit mpaktukyM. O6mast xumus . Hanpuuk, 2002r.
50c.

7.6. MeTogu4ecKue yKa3aHusl K NPAKTUYECKUM 3aHATUAM
1. KoukapoB X.A., UepkecoB b.X. P-anementsl VIA-rpynnel llepuoanueckoit
cuctemsl JI.M.Mennenees, KbI'Y, Hanpuuk, 2005 r ,46¢.
2. Koukapos X.A., UepkecoB b.X. P-anementsl VIIA-rpynnel [lepuoanueckoi
cuctemsl JI.1. Menaeneera KbI'Y, Hanbuuk, 2006 T, 35c¢.
3. KoukapoB X.A. Peakiiuu noHHOro oOMeHa B BOJHBIX pacTBopax. Hampumk,
KBI'Y, 2005, 60c.
4. KoukapoB X.A. Peakuuu KUCIOT M OCHOBaHWW B HEOPraHUYECKOW XMMHUU C
nozunmu teopun bpencrena-Jloypu. KbI'Y, Hanpuuk, 2006, .50c.
5. KoukapoB XK.A. DnekTpoau3 pacTBOpPOB U PaCIJIABOB COJIEU M OKUCIUTEIBHO-
BoccTaHoBUTENbHBIC peakiini. KBI'Y, Hanbuuk, 2010 r. 46¢.
6. Ksapos A.A., Koukapos XK. A. O01ias u Heoprannyeckast Xumusi. MeT. ykazaHusl.
W3n. KbI'Y, Hanpuuk, 2011 r. 55c¢.
7. Tem6otoB B.K. u ap. Heoprannueckass Xxumusi: 3ajjaHusi JUisi CaMOCTOSTEIbHOM
pab6otsl (dacts I). Hanpuuk: KbI'Y, 2008. —42 ¢
8. TemboroB b.K. u np. Heopranuueckass xumusi (3aaHus Jisi CaMOCTOSATEIbHOM
pab6orts1, acts 1) KbI'Y, Hampuuk, 2009, 45 c.

7.77. Meroau4eckue yKasaHHs 110 IPOBEACHUIO PA3JIMYHBIX Y4eOHbIX
3aHATHI, K KYPCOBOMY NPOEKTHPOBAHMIO M IPYTUM BHIaM CAMOCTOSITEIbHOM
padoThI

Memoouueckue ykazanusa K NPAKmMu4eCKuM 3aHamuiam

[IpakTuueckue 3aHATHS MPEJCTABISAIOT co00 0co0yr0 hopmy opraHu3auu
y4eOHOTO MpoIecca, B X0JiIe KOTOPOTO CTYJEHT JIOJDKEH NPUOOpEeCTH yMEHUs
MoJly4aThb HOBBIE Y4YeOHBbIC 3HAHUS, HX CHCTEMAaTU3UPOBATH, OMEPUPOBATH
0a30BbIMU TOHATUSMUA U TEOPETUUECKUMU KOHCTPYKIIUSIMU YU€OHON TUCIUTLITNHBI;
peniath Mo3HaBaTeNIbHbIC 33J]a4uM; JIOTUYHO BBHICTPAUBATh YCTHHIE M MHUCbMEHHbBIC
TeKCThl. [lenblo MpakTUYECKUX 3aHSITHHN SBISETCS MPUOOPETEHUE CTYJIEHTaMU
HOBBIX 3HAHWM, YMEHHH W HaBBIKOB, HEOOXOAUMBIX IS MPoQheCcCHOHATLHOU
JESTEIHHOCTH, PA3BUTHE Y HUX TYMAaHUTAPHOTO MBIIUICHUS W MHTEIUIEKTYaIbHBIX
CIIOCOOHOCTEH KaK CpeJCTBa MHANBUAYATHLHOTO OCBOCHHS YUCOHOW TUCITUTITHHBI.
Bce sT0 TpeOyeT TmaTeIhHOW TOATOTOBKM K MPAKTUYECKUM 3aHATHAM. [lpu
MOJATOTOBKE K  TPAKTHYECKHM  3aHATHSAM  CIEAyeT  HCIOJb30BaTh  BCHO
PEKOMEHIOBAaHHYIO JIUTEPATypPy, Pa3MENICHHYI0 Ha OyMaKHBIX W DJIEKTPOHHBIX
HOCHUTENAX. BHawame oOy4aromuMcs HEOOXOAMMO O3HAKOMHUTBCS C TUIAHOM
MPAKTUIECKOTO 3aHSITHS, 3aTEM IIPOYUTATh TEKCTHI PEKOMEHIOBAHHON JTUTEPATYPHI
U HaTH WHPOPMAIMIO, HEOOXOAUMYIO IS THCBMEHHOTO OTBETa Ha
MOCTABJICHHBIEC BOIIPOCHI.

Oco0oe MecTo B CTPYKTYpE MPAKTHUECKOT0 (CEMUHAPCKOT0) 3aHITUS UMEIOT
ydyeOHble  JIOKJaabl Wi  pedepaThl, KOTOPbIE TMO3BOJISIIOT  CTYyJEHTaM
IPOJEMOHCTPUPOBATh  3HAHUST U YMEHHUS, CBSI3aHHBIE C  TBOPYECKOM

CaMOCTOATCIIbHOCTBIO, U B IICPBYIO O4YCPCAb, YMCHUA YUTATh U IIOHUMATDb y‘l€6HBIC
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Y Hay4HbIE€ TEKCThI, CACTEMATU3UPOBATh U KOHLENTYaJIU3UPOBATh, COACPKALIUECS
B HUX 3HAHUS B COOTBETCTBUU C ONPEJAECICHHBIM aJIrOPUTMOM. ['0OTOBSICH K JOKIANy,
HaJ0 TPOYUTATh PEKOMEHIOBAaHHYHK JIMTEPATYPy M  COCTaBUTh  IUIAHBI
IIPOYUTAHHBIX TEKCTOB, YTO ITO3BOJIMT COCTAaBUTh IUIaH JAokiaga. Ha ocHoBe
nokyana nuurytes pedepatsl. OOs3aTeNbHBIM YCIOBUEM TOATOTOBKU pedepaToB
SBJIIETCS MCIIOJIb30BAHNUE TOTIOJHUTEIBHON JINTEPATYPHI.

Memoouueckue ykazanusa K camocmoamenbHou padome.

CamocrosiTenbHas paboTa CTYJEHTOB, MPEAyCMOTpEHHas! YIeOHBIM IIIaHOM,
JOJDKHA COOTBETCTBOBAaTh Ooyiee TIyOOKOMY YCBOGHHIO H3Yy4aeMoro Kypca,
dbopMupoBaTh HaBBIKH HCCIIEIOBATEIHCKON pabOTHl M OPUEHTHPOBATH CTYJICHTOB
HAa yMEHHUE MPUMEHATh TEOPETHUYECKUE 3HAHMS Ha IMpakTUKe. 3aJaHusd s
CaMOCTOSITENIbHOM pabOThl COCTABIISIIOTCS O pasfieiaM M TeMaM, MO0 KOTOPBIM He
NPEeIyCMOTPEHbl  ayJUTOpPHBIC 3aHATHS, JMO0 TpebyeTcs JOMOJHUTEIHHO
npopaboTaTh ¥ MPOAHAIU3UPOBATh pacCMaTPUBAEMBIN IIPENoaaBaTesieM MaTepuan
B 00BbEME 3aIUIaHMPOBAHHBIX YaCOB.

Opranuzanusi camMOCTOSTEIbHOW PAadOTHl CTYAEHTOB OCYILECTBISETCS 10
TPEM HAIPABIICHUSM:

* OIpEJeNICHNE LENH, IPOrpaMMBl, IJIaHA 3a/laHusl WIH paboThl;

* CO CTOPOHBI NPENOAaBaTeisl CTYIECHTY OKa3bIBAETCS MOMOIIb B TEXHUKE
U3yYeHUs MaTepHualia, Mmoadope JIUTEpaTypbl Ui O3HAKOMIICHUS W HANHUCAHUS
KypcoBOi1 paboThI, pedepara;

KOHTPOJIb YCBOEHMS 3HAHUW, NPHOOPETEHUs] HABBIKOB IO JHCUHUILIMHE,
OLICHKA BBINIOJIHEHHON KOHTPOJIBHON U KypCOBOM paOOTHI.

DopMBI CaMOCTOSITENTLHON PabOThl CTYJEHTOB - 3TO MHUCHhMEHHBIE PabOTHI,
U3YyUYEHUE JINTEPATYPhl U MPAKTHUYECKAsS ACSITEIbHOCTb.

CaMOCTOATENIBHOE UM3YyYEHHE JIMTEPAaTypbl MOXHO IOJApAa3JEiIUuTh Ha
OTJICJIbHBIE BUJIBI CAMOCTOSTEIbHOU PadOThI:

@ u3y4deHue 6a30BOM IUTEpaTyphl - y4eOHUKOB U MOHOTpadui;
U3Y4YEHHUE JIONIOJIHUTEIBHOM JINTEPATYyPBI;

NEPUOINYECKUX U3JaHUN,
CHELMATU3UPOBAHHBIX KHUT, IPAKTUKYMOB;
KOHCIIEKTUPOBAHUE N3YUYEHHBIX NCTOYHHUKOB.

Camocmosamenvrnas paboma SBASETCS OJHUM W3 BHJIOB y4eOHOI
JESITETbHOCTH  O0YyYaloluXCcsl, CHOCOOCTBYET pPAa3BUTHIO CaMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTH M OPraHW30BaHHOCTH, TBOPYECKOrO MOJAXO0Ja K PEIICHHIO
po6eM yueOHOro 1 MpodeCCHOHATHPHOTO YPOBHS.

CamocrosTenbHas paboTa IPOBOAUTCS C LIEIIBIO:

o O O O

o CUCTEMATHU3ALMH U 3aKPEIJICHUS MOIYYEHHBIX TEOPETUYECKUX 3HAHUI
U MIPAKTUYECKUX YMEHUIN 00YyUaronxcs;

0 yIrayOJeHus: U paclliupeHusl TEOPETUYECKUX 3HAHU;

@ (opMupOBaHUs YMEHUN UCIIOJIb30BATh CHEIUANIBHYIO JIUTEPATYPY;

@ pa3BUTHSL  TIO3HABATEJIbHBIX  CIHOCOOHOCTEM M aKTUBHOCTU
oOyuaroluxcs: TBOPUECKONH MHUIIMATUBbI, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

@ (GopMUpPOBaHUS CaMOCTOSITEIBHOCTH MBIIIIEHUS, CIIOCOOHOCTEN K

CaMOpPa3BUTHUIO, CAMOCOBCPIICHCTBOBAHUIO 1 CaMOPCaJIN3allin,
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o Pa3BUTHS UCCIIEI0BATEIbCKUX YMEHUM.

AynuTopHasi caMoOCTOATeNIbHass paboTa Mo ydyeOHOW JMCUMIIMHE Ha
Y4€OHBIX 3aHATHUAX O] HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPENOJIaBaTeNsl U IO
ero 3ajaHuo. BHeaynuTopHas camocTosiTeNbHas paboTa BBINOJHSETCS 10
3aJJaHUIO IIperoaaBaress 6e3 ero HermoCPeACTBEHHOTO y4acCTusl.

Bunpl 3amanuii it BHEAYJUTOPHOM CaMOCTOSITEIBHOM pabOThI, UX
COJIEp)KaHUE M XapaKTep MOTYT MMETh BApUATUBHBIA U Ju((depeHINpPOBAHHBIN
XapakTep, YYUTHIBaTh CHEHU(PUKY H3ydyaeMOW  y4eOHOHM  JUCUUIUIMHBI,
WHIUBHIyaJIbHbIE 0COOEHHOCTH 00YYarOIIerocs.

KoHTposib  camocTosiTenbHOM  pabOTBI M OLIEHKAa €€  pe3yibTaToB
OpraHu3yeTcsl KaK €IMHCTBO IBYX (opM:

- CAMOKOHTPOJIb U CAMOOILIEHKA 00yYarOIIerocs;

- KOHTPOJIb U OLIEHKA CO CTOPOHBI IPENOAABATEIS.

Opranuzysi caMOCTOSITENIbHYIO0 paboTy, HEOOXOIMMO MOCTOSHHO 00yYaTb
CTYJEHTOB M€TO/1aM Takoi pabothl. [TakeT 3aganuii Juist caMOCTOATENbHON PadOThI
ClelyeT BbIJaBaTh B Hayale CEMECTpa, OINPEHENIMB IPEACIBbHBIE CPOKH HX
BBIMIOJIHEHUST W Cla4yd. 3aJaHus Ui CaMOCTOSITENIbHOM paboThl KelaTelbHO
COCTaBJISITh U3 00513aTeIbHON U (PaKyJIbTaTUBHOM YacTeil.

OpraHn3anus ¥ OCYIIECTBICHHE KOHTPOJIS 3HAHWM CTYJEHTOB IO pa3leiy
«CamocrosaTenpHas padboTa» MNPOBOAMTCS BO BHEYPOUHORl (OpME IO CHCTEME
ompoca, 6ecell, OpraHu3aIly U MPOBEICHUU KOHTPOJIBHBIX PaboT U KOJUIOKBHYMOB,
a TaK)Xe JOMOJHUTEIBHOMY M3YYEHUIO COACPKAHUS NMEPUOINYECKUX U3IAHUM I10
npo0iemMam U3y4eHHs JTaHHOW JUCIUIUINHBI.

OobOpa3oBare/ibHbIE TEXHOJIOTHHA

JInst peanu3anuy MO3HABATENbHOM M TBOPYECKOM AaKTHMBHOCTH CTYJEHTOB B
y4eOHOM MpOIIecce UCMOIb3YIOTCS COBPEMEHHbBIE 00pa30BaTENIbHBIE TEXHOJIOIHH,
JIAlOIIME BO3MOXKHOCTH IIOBBIIIATH KauecTBO oOpa3oBaHus, Oosiee 3(h(HEeKTUBHO
UCMOJIb30BaTh y4eOHOE BpPEMsI U CHUXKATh JOJIO PEHNpPONYKTUBHOU JIEATEIbHOCTH
yYallXCsl 3@ CYET CHW)XKEHMS BpPEMEHHM, OTBEICHHOIO Ha BBIIOJHEHHE
CaMOCTOSITENILHOUN paboTHhl.

bonpmioe  BHMMaHuME — YIENSETCS  WCIOJIB30BAHMIO  COBPEMEHHBIX
NEJArOTHYECKUX TEXHOJIOTUM, OCHOBAHHBIX Ha WCIIOJIB30BaHUU IEPENOBBIX
WHHOBAllMOHHBIX ~ TEXHOJOTMA B  MpenojaBaHUM  aucuMiuidebl.  llox
WHHOBAIIMOHHBIMA METOJaMH B BBICHIEM Mpo(eccHoHAIbHOM 00pa30BaHUU
MIOHUMAIOTCS ~ METOJBI, OCHOBAaHHBIE HAa  MCIOJIB30BAHUM  COBPEMEHHBIX
JOCTMKCHU HAyKd M WH(OOPMAIMOHHBIX TEXHOJOTHMH B oOpa3zoBanuu. OHHU
HaITPaBJICHbI HA MOBBIIICHUE Ka4yeCTBa MOATOTOBKHU ITyTEM Pa3BUTHA Y CTYJEHTOB
TBOPYECKUX CIIOCOOHOCTEM M CaMOCTOSATENbHOCTH (METOABl MPOOJEMHOrO H
IIPOEKTUBHOTO O0YYE€HUs, HCCIIEIOBATEIbCKUE METOJIbl, TPEHUHTOBbIE (POPMBI U
T.J1.).

Hcnonp30BaHnEe COBPEMEHHBIX WHHOBALIMOHHBIX TEXHOJOIHMH B y4yeOHOM
IIPOLIECCE TIO3BOJISAECT:

- COYeTaTb BBICOKYID OSKOHOMMYECKYIO 3(PPEKTUBHOCT M THUOKOCTbH
y4eOHOro Imporecca;

- IMIUPOKO HCIIOIB30BaTh HHPOPMAITMOHHBIE PECYPChI B yUeOHOM IpoIiecce;
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- CYIIECTBEHHO PaCIIMPUTh BO3MOYKHOCTU TPAJIUIUOHHBIX (hopM 00ydeHHUs;

- MIO3BOJISIET peaIn30BaTh HOBBIEC d(PPeKTUBHBIC (HOPMBI OOYUECHUSI.

PaboThl 0 BHEAPEHUIO M MCHOJIB30BAaHUIO COBPEMEHHBIX MHHOBAI[MOHHBIX
TEXHOJIOTMI 00y4eHHUsI TPOBOJATCS B HECKOJIBKUX HANPABICHUSIX:

- CO3/l1aHUE€ COBPEMEHHOT0 y4eOHO-METOJUYECKOro OOecreueHus: yueOHoro
nporecca M COBEPUICHCTBOBAHME OpraHU3aludd y4eOHOro mpouecca IyTeM
BHEJPEHUE HOBBIX TEXHOJOTUNH OOydYeHUs, B TOM YHCIE JUCTAHIIMOHHBIX
obpazoBarenbHbix TexHoJoruil (JIOT);

- NPOTPaMMHO-TEXHUYECKOoe oOecredyeHne ydeOHOro Imporecca C
UCTIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHI 00yUYEeHUS;

- nosbimenne kBanmnpukamuu [IIIC u YBII B obnactu pa3paboTku
COBPEMEHHOTO y4eOHO-METONYECKOTO0 O0ECIeYeHHs] W MCIOIb30BAaHUS HOBBIX
TEXHOJIOTUN 00yUYEHUS;

W HHOBaIIMOHHBIE METO/IbI, HCIIOJIb3YyEMbIE B 00pa30BaTEIbHOM IPOLECCE:

1. Ucnonp3oBaHue MHPOPMALIMOHHBIX PECYPCOB U 0a3 3HAHUII.

2. [lpumeHeHHe 3IEKTPOHHBIX MYJIbTUMEIUNWHBIX YUYEOHHKOB M Y4EOHBIX
oCOOMiA.

3. OpueHTauusi CoJep)KaHUsl Ha JIydlllMe OTEUECTBEHHBIE U 3apyOeKHbIC
aHaJIoru oOpa30BaTEIbHBIX IPOTPaAMM.

4. IlpumeHeHne npeanpruHUMATEIBCKUX UIEU B COIEPKAHUU KyPCOB.

5. HMcnonp3oBanue MpoOIEMHO-OPUEHTUPOBAHHOIO MEXKAUCIUIUIMHAPHOTO
MOIX0/a K M3yUYEHHUIO HayK.

6. [IpuMeHeHre akTUBHBIX METOJIOB O0YUYEHHS, KKOHTEKCTHOTO OOYUECHUSD U
«00y4YEeHHS Ha OCHOBE OTIBITAY.

7. Vlcnonb30BaHHE METOJIOB, OCHOBAHHBIX Ha M3YYEHUU MPAKTHKU (case
studies).

8. Hcnonb3oBaHHE MPOEKTHO-OPIaHU30BAHHBIX TEXHOJIOTMH OO0y4eHHUs
paboTe B KOMaH/Ie Ha/l KOMIUIEKCHBIM PELIEHUEM MPAKTUYECKUX 3a/1a4.

Bce 3T0 mo3BosisieT cCTylneHTaM OpraHu3oBaTh M NPOBOAUTH Hay4yHO-
UCCIICZIOBATENBCKYIO JIEATEIbHOCTh M TPEANONAracT BbIIOJHEHUE paboT Mo
U3yYEHHBIM pa3fellaM M HUHTepecaM, a TaKXkKe MPOSBICHUI0 TBOPUYECKHUX
CIOCOOHOCTEH U CAMOCTOSITENIBHOCTH CTY/ICHTOB.

IHeparornyeckue Jocturaembie pe3yabTaThl
TEXHOJIOTUH
[IpoGiemHOe 00yueHue Co3nanue B y4yeOHOUM JEsATETbHOCTH MPOOJIEMHBIX
CUTYaIIHi, u OopraHu3aIus aKTUBHOU

CaMOCTOSITCIIbHOM JICATEIBHOCTH CTYICHTOB IO HX
pa3peieHuIo, B  pe3yJibTaTe dYero IMPOUCXOIUT
TBOPYECKOC  OBJIAJICHUE 3HAHUSAMH, YMCHHUSIMH,
HaBLIKAMHU, Pa3BHUBAIOTCS MBICIIUTEIILHEIE
CITOCOOHOCTH.

PaBHoypOBHeBOC O6y‘{CHI/I€ Y IMpCIrioaaBaTCIA ITOABJIACTCA BO3MOXHOCTD
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MOMOraTh CIadoOMy, YIENATh BHUMAaHHE CHUIHHOMY,
peann3yeTcs KeJlaHUe CHIbHBIX YUYalluxcs ObICTpee U
rmyOxke mpoaBUraTtecsi B oOpa3zoBaHuu. CHIIbHBIC
yJalMecs yTBEP)KIAIOTCSI B CBOMX CIIOCOOHOCTSX,
cia0ble  TOJYy4YarT  BO3MOXHOCTb  HMCHBITHIBATH
Y49eOHBIA YCIEX, MOBBIMIACTCS YPOBEHb MOTHBAIUH
YUECHBS.

HpOCKTHBIC MCTO/bI Pabora mo JJAHHOM METOOUKE OaeT BO3MOXKHOCTH

06yquH;1 [Pa3BHUBATH HHAWBUAYAJIbHBIC TBOPYCCKHUC
CITOCOOHOCTH CTYACHTOB, Ooiee OCO3HAaHHO
[IOAXOOUTh K HpO(bGCCI/IOHaJIBHOMy H COLHUAJIBHOMY
CAMOOIIPCACIICHUIO.

MccnenoBaTenbckue I[aeT BO3MOXHOCTb CTYACHTaM CaMOCTOSATCIIbHO

METO/bl B OOyYEHUU

MOTONHITh CBOM 3HAHUS, TAyOOKO BHUKAaTh B
M3y4aeMyl NpoOieMy W Tpeanonaratb IMyTH €€
pelieHusi, YTO BaXHO TMpu  (HOpMHPOBAHUH
MUPOBO33PEHHUSA. IJTO BAXKHO JJs  OINPEACIICHUS
MHIUBUAYyAIbHOM TPACKTOPUM Pa3BUTHUSL  Ka)J0ro
CTYJICHTA.

Texaomorus
HCIT0JIb30BAHUS
00yueHUH
METO/IOB:

B
UTPOBBIX
POJIEBBIX,

JICJIOBBIX, 1 OPYI'UX BHUAOB

00y4JaronInXx urp

Pacmmpenue kpyrosopa, pa3BUTHE TO3HABATEIbHOM
NesITeNbHOCTH,  (POPMUPOBAHUE  OIpPENEICHHBIX
YMEHUI U HaBBIKOB, HEOOXOJUMBIX B MPAKTUYECKOU
MesITeNbHOCTH, Pa3BUTHE OOMICYYEOHBIX YMEHHH H
HABBHIKOB.

OOyueHue
COTPY/IHHYECTBE

(komMaHaHAsl,  TPYIIOBas

pabora)

COpr,Z[HI/I‘-IGCTBO TPAKTYCTCA KaK HIACA COBMECTHOM
pa3BHBaIOHICﬁ ACATCIIbHOCTU B3POCJbIX )51
IIOJPOCTKOB, CYTB HHAWBUAYAJIBHOI'O IIOAX0J4 B TOM,
YTOOBI narun HC OT y‘l€6HOF O ImpcamMeTa, a OT
JIMYHOCTU K IIPCAMCTY, UATH OT TCX BOBMO)KHOCTCﬁ,
KOTOPBbIMU paciojaaract CTYICHT, IIPUMCHATD
IICUXOJOI'O-IICAarort4CCKUuC JUarHoOCTUKU JIMYHOCTH.

J/lucTaHITMOHHBIE
00pazoBaTeIbHbIC
TEXHOJIOTUU

[ [pumenenue UH(OPMAITMOHHBIX u
TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUI npu
OMOCPEIOBAHHOM  (Ha  pacCTOSHUM) WU HE
[MOJIHOCTBIO  ONOCPEJAOBAHHOM  B3aMMOJECHCTBUU
00yUaroerocs MO3BOJISIIOT pa3BUBaTh
MHIMBUIYaJIbHbIC TBOPYECKHUE CIIOCOOHOCTH
CTYJCHTOB, HAYYUTh UX 00JIe€ OCO3HAHHO MOJXOAUTH
K [Ipo(heccrnoHaIbHOMY CaMOOIIPEIEICHHUIO.

31opoBhecOeperarome

Texuomorun

lcnonbp30BaHue JaHHBIX TEXHOJOTHMH TO3BOJISIIOT

[PAaBHOMCPHO BO BpPCMA 3aHATHA  PaACIIPCACIIATH
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pazIuyHbIC BU/IBI 3aJJaHuH, 4yepe10BaTh
MBICTUTEIIBHYIO ~ JESTENbHOCTh €  (DU3MUYECKOH,
ONpEAENATh BpeMsl TMOAAYd CIOXKHOTO y4eOHOTro
MaTepuaia, BbIACIATb BpEeMs Ha  IPOBEACHHE
CaMOCTOSITENIbHBIX Pab0T, HOPMATUBHO MPHUMEHSTH
TCO, d4Yro maeT NOJIOKUTEIbHBIE pPE3YyJbTaThl B

00y4YeHUH.
CucreMy wuHHOBaAIMOHHOW |[@OpMUpOBaHHE  NEPCOHU(UIIMPOBAHHOTO  ydyeTa
OIICHKHU «IOPT(HOIIHOY OCTHKECHUN CTyJICHTa KaK WHCTPYMEHTA
[1e1aroruuIeCKoM IO JIJICPIKKHU COIIMAJIBHOTO

CaMOOIIPCACICHUA, OIPCACICHNUA TPACKTOPHUHN HMHIMB.
Pa3BUTHUA TUIHOCTH.

B yuebHOM mporecce HUCHOIB3YIOTCS AKTHBHbIE W HWHTEPAKTHBHbIC
(popMBI NPOBEACHUS 3aHATUM: JOKIAJABl C NPE3CHTALMEN, aHAIW3 MPE3CHTALMU
COBMECTHO CO CTyACHTaMH, 3allUTa AaBTOPCKUX IIPOEKTOB, peELICHUE
CUTYallMOHHBIX 3aj]a4, pa300p KOHKPETHBIX CHUTyaIlMil MO TeMaMm, BCTPEUd CO
CHEIMATUCTaMH B 00J1aCTH (PU3NIECKON KYIbTYPHI U CIIOPTA.

KoMnbrorepHass cuMyasinusi: B KOMIBIOTEDHOW CpEAE € IOMOIIBIO
UMEIOIIUXCS  MPOTPAMMHBIX ~ CPEICTB  MOJEIHPYETCA Ta  WIMA  HWHas
npodeccruoHanbHas (TEXHUYECKas, HSKOHOMHYECKass WJIA HWHasg) CUTyalus,
npobieMa WM 3amava, Mojaenb. Ha 3Toii ocHOBe OTpabaThiBaeTCsi MPUHATHE
TEXHUYECKUX WM  yIpaBlieHYeckux pemeHud. Ilpm 3TOoM  Tpebyrorcs
CaMOCTOSITENIbHBIM MOMCK M MpopaboTKa MHPOpPMAILUHU 10 OTAEIbHBIM BOIIPOCaM
TEOPETUYECKOr0 Kypca, KOHCYJbTAlMH NPENOJaBaTess, B3auMOACHCTBUE C
COKYPCHHKaMHU, CO3JJaHUE TBOPUECKUX I'PYMII C paclpeaeIeHueM PyHKIUN U TIp.

NurepakTuBHble BHAeoJekHUM C cuHxpoHHbiMU craiinamu (MBCC)
npeJHa3HaYeHbl JUIsl TOBBILICHUS] KayecTBa U 3(P(PEKTUBHOCTU OOYUYEHHS 3a CUET
00ecreYnBaeMoOro WMHU BBICOKOTO KOX(pUIMEHTa Tepefadd IMeJarormnieckoro
BO3JICVICTBUS, OKa3bIBAEMOT'0 Ha CTYAECHTOB IIPENOAABATEIIEM.

WNuTtepaktBHOE 0OyYeHHE OCHOBAaHO Ha TMPSMOM  B3aUMOJCHUCTBUU
CTYJCHTOB CO CBOHWM OITBITOM U OIBITOM CBOUX JIpYy3€H, Tak Kak OOJBIIMHCTBO
WHTEPAKTUBHBIX YIPAKHEHUH 00paIiaeTcs K ONbITy CAMOT0 y4YaIIerocs.

AkTUBHBbIE (opMbl 00y4YeHHUsI: TIAE ydJamiuecs SBISAIOTCS “‘CyOBeKTOM”
oOyueHHus, BBINOJHIOT TBOPYECKHE 33JaHMs, BCTyHalOT B JUAIOr €
npenojasareneM. OCHOBHBIE METOABI — 3TO TBOPYECKME 3aJaHUs, BOIPOCHI OT
CTYJIEHTA K IIPENOAABATEII0, U OT IPENOJaBaTeNs K CTyACHTY.

IlaccuBHble GopMBI 00y4eHMs: TJ€ CTYJICHTbl BBICTYNIAIOT B POJIH
“o0beKTa” O0yueHHs, KOTOpbIE€ JOJKHBI YCBOUTb M BOCIIPOM3BECTH MaTepHal,
KOTOPBIM IEpEeNacTCs UM MPErnoAaBaTeIeM - HUCTOYHUKOM 3HaHW. OCHOBHBIE
METO/bI — ITO JIEKLUA, YTEHUE, OIIPOC.

8. MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHne I CIUIIUHbI.

8.1. JIeKUMOHHBIE 3aHATHUA:

* AyIuTOpHUM, OCHAICHHbIE MYJbTUMEIUUHON amnmapaTtypoi (IMpOeKTOp, 3KpaH,
KOJIOHKH, KOMIIBIOTEP/HOYTOYK).
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* JIeKITMOHHBIE ayAUTOPHH (JOCKA, MEJT, YKa3Ka)

8.2. [IlpakTtuueckue/ceMuHApCKue 3aHATHUs: AyYJIUTOpPUM, OCHAIIICHHbBIE
MYJIETUMEMIHHON anmapaTypou (mpoexTop, 9KpaH, KOJIOHKH,
KOMITbIOTEP/HOYTOYK). OO0pynoBaHue Ha 6a3e 1abopaTopuil UHCTUTYTA. Y UeOHO-
METOJIMYECKHEe MaTepualibl B  OJEKTPOHHOU  ¢dopme, TPeryCMOTPEHHbIE
UHPOPMAITMOHHO-TIONCKOBON  cuctemMold  yHuBepcutera «WuHbopmamms  ams
CTYJICHTOBY.

[Mpogykter MICROCOFT (Desktop Education ALNG LicSaPk OLVS
Academic Edition Enterprise); mommucka (Open Value Subscription) Ne V
2123829 Kaspersky Endpoint Security Crangaptaeni Russian Edition Ne
muuen3un 17E0-180427-050836-287-197; AltLinux (Anst OOpaszoBanue 8) No
AAA.0252.00; Academic MathCAD License; [Iponyktet AUTODESK, apxuBaTtop
7z, aiinoBeiii  Menemkep Far Manager, Adobe Reader (cBoOonmnoe
pacnpocTpaHeHue).

JIJIS  CTYZEHTOB C OTpPaHWUYCHHBIMHA BO3MOKHOCTSIMH 3J0POBBSI CO3AHBI
CIeIMaIbHBIC YCIOBHUS IS TOJyYeHHs 0Opa3oBaHWsA. B IemsX MOCTYIMHOCTH
MOJIYYCHHSI  BBICHIETO  OOpa3oBaHWUA IO  00pa3oBaTENbHBIM  IpOrpamMMaM
WHBATUIAMU W JIMIAMH C OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMH  3JI0POBBS
yHUBEpCUTETOM oOecrieunBaercs: 1. AJbTepHATHUBHOM Bepcued oduIMaibHOTO
caita B cetu «utepHer» mna cnaboBumsammx; 2. IlpucyTcTBue accucreHTa,
OKa3bIBAIOIIETO 00YyYaIoIEeMycsi HEOOX0UMYI0 TTOMOIIb; 3.J1J11 MHBAIUIOB U JIUIT
C OIPAaHUYCHHBIMU BO3MOKHOCTSIMH 370POBBSI MO CIYXy — AyOJMpPOBaHUE BCIyX
CIpaBOYHOM HH(OpPMALMK O paClUCAaHUM Y4YEOHBIX 3aHATUN; oOecreyeHue
HaJJIeKAITUMHU 3BYKOBBIMU CPEICTBAMU BOCHpou3BeAeHUs uHpopmanmu; 4. Jlns
WHBAJUIOB W JIMIl C OTPAaHWYECHHBIMU BO3MOXKHOCTSMH 3JI0POBbBS, HWMEOIINX
HApYIICHUS  OMOPHO-JABUTATEIPHOTO  ammapaTa, CO3JaHbl  MaTepHAIbHO-
TEXHUYECKUE YCJIOBHS, OOECIICUMBAIONINE BO3MOXKHOCTh OECIPENsITCTBEHHOTO
J0CTyIa 00yJaronuxcs B y4eOHbIE MMOMEIICHHS, OOBEKTY NMUTAHUS, TyaJeTHBIEC U
JIpyTHE TIOMCIIEHUS YyHUBEPCUTETa, a TakKe TNpeObIBaHUS B YKa3aHHBIX
MOMENICHHSIX (HAJIMYUE PACIIMPECHHBIX JIBEPHBIX MPOEMOB, MOPYYHEH M APYTHX
MPUCTIOCOOJICHH ).
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JUCT UBMEHEHUH (JIOITOJTHEHUW)
B pab04yI0 MporpaMmy Mo JAUCHUILITAHE
<<O6H12151 N HCOPraHU4YCCKass XUMUA»

1o HanpasjaeHuto noaAroToBku 18.03.01 «Xumuyeckas TEXHOJIOTHS
Ha 2021/ 2022 y4eOHbIl r0o1

No OnemenT (myHkT) PTLJI IIepeyeHbp BHOCUMBIX IIpumeyanue
M3MEHEHUM (JIONMOJIHEHUN )

OO6cyx1eHa U peKOMEHI0BaHa Ha 3aceaHnu Kadeapbl HEOPraHMUECKON U
(bU3UYECKON XUMUH
poTOKOJ Neo OT « » 2021 r.

3aBenyromuii kadenapoi X.b. Kymixos
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