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PaGouyas nporpamma aucuuruinHbl «Heopranudeckas Xumus» coctabiena B 2022
roay B coorBetrcTBuu ¢ TpeboanusimMu ®I'OC BO — GakanaBpuar 1o Hamnpasiie-
Huto noarorosku 04.03.01. Xumust ot «17» uronst 2017t Ne671.

PaspabGoruuku: kadeapa HEOpraHUUECKOH XUMHH U XUMHYECKOM 3KOJIOTHH K.X.H.,
noueHt [acanramxuena Y.I'. k.X.H., goueHT, 'acanoBa X.M.

PabGouast mporpamMMa AUCLMITIIMHBI 000peHa:
Ha 3aceIaHuu Kadeapbl HEOPraHUYECKOH XUMUU U XUMHUYECKOH IKOJIOTHH
ot «J{» 02 2022r., npotokon Ne £~

"3as. Kapenpoit 7 . Hcaes A.B.

(noanucek)

Ha 3aceJaHui MeTOANYeCKOl KOMUCCUH XUMHUUECcKoro (axysbreTa
OT «/P» 3 2022r., npotokon Ne_ 2

[Ipencenarens ,%(@a/@/ ~T"acanrappkuena Y.I'.
U(nozxnuc:;) g

Pa6oyas nporpamMma JAUCIMIUIMHBI COTIacOBaHa ¢ y4eOHO-METOAMYECKHM YIIpaB-
JIEHUEM « 37 » o5 2022r.

[Havyansauk YMY %/_F acanrajkuena A.I'.

(noanuce)




AHHOTauus padoyeil NPOrpaMMbl JTUCUUILIHHBI
Huctumnuaa «Heopranudeckas XUMHUS» BXOAUT B 00143AMENbHYI0 4ACHb
OI10I1 6axanaBpuata no HampasieHuto noarotosku 04.03.01 Xumusi.

JucuuninHa peainsyercs Ha XUMUYecKoM (akynbrere Kadenpoil HeopraHu-
YECKON XUMHH U XUMUYECKON HKOJIOTHHU.

CopnepkaHue JUCHUIUIUHBI OXBATHIBAET KPYT BOIIPOCOB, CBA3AHHBIX:

a) C TEOPETHUYECKUM BBEJICHHEM, B KOTOPOM B MEPBOM NPHUOIMKEHUHU pac-
CMaTpUBAIOTCSI OCHOBHBIE COBPEMEHHbBIE OOIIEXUMHUYECKUE BO33PEHHUS, TEOPUU U
3aKOHBI;

0) ¢ pakTHYECKUM MaTepUaIOM TI0 XUMHUHU JICMEHTOB M UX COCTUHEHUH, TCH-
JICHIIUSAM U3MEHEHHUSI CBOMCTB MPOCTHIX BEHIECTB U COEAUHEHUM MO TPYINaM U Ie-
puonam [leproanyeckor CUCTEMBI.

JucnuninHa HaieneHa Ha (GopMUpOBaHHE CIEAYIOMMUX KOMIETEHIIUH BbI-
MyCKHHUKA: 00meKkynbTypHbIX — YK-1 obmenpodeccuonansabix — OIIK-1, OITK-2,
OI1K-3u mpodeccuonansubix komnerennuii [1K-1, [TK-2. T1K-4.

[IpenogaBanye MTUCHMUILUIMHBI MPEAYCMATPUBAET MPOBEACHUE JEKIIMOHHBIX U
J7a00paTOPHO-NPAKTUYECKUX 3aHATUH M OPraHHU3aLUI0 CAMOCTOSITEIIBHOM padOThI
CTYJEHTOB.

Pabouas mporpamMMa IUCIUIUIMHBI TPEIyCMAaTPUBAET MPOBEICHUE CIETYIO-
X BUAOB KOHTPOJIS: TEKYLIEH ycrieBaeMocTH — B (oopMe coOeceIoBaHusl, YCTHO-
ro OIpoca, TeCTUPOBAHUs, MPOBEACHUS KOHTPOJBHBIX Pa0OT M KOJUIOKBHYMOB;
IPOMEXYTOUHOM aTTecTalluu B MIEPBOM CEMECTpe — B popMe 3aueTa U SK3aMeHa, a
BO BTOPOM — B (hopMe MOATOTOBKH U 3aLIUTHl KYpCOBOM pabOThI, 3a4eTa U IK3aMe-
Ha.

OO0BeEM OUCIUILIMHEBI cOocTaBiigeT 18 3adeTHBIX SIWHUII, B TOM uucie 648 B
aKaJIEMUYCCKHUX Yacax 10 BUJaM YICOHBIX 3aHSATHMH:

Y4eOHble 3aHATHS dopma npome-
B TOM YHUCJIIE: JKYTOYHOM arTe-
§ KonraktHas paboTa obyJaronuxcs ¢ npernogasarenem | CPC, | craunum (3ader,
2 o 13 HUX B ToM | AuQdepeHnnpo-
3 g £ | Jlex- | JlaGopa- | Ilpaxtu- | KCP | koHCyme-| uncne | BAHHBIH 3a4eT,
= 2 MU | TOpPHBIE | YECKHe TanMM | JK3a- 9K3aMEH)
3aHATUS | 3aHATHA MeH
I 360 | 272 56 216 88 3a4eT, IK3aMeH
11 | 288 | 250 12 178 38 3a4eT, IK3aMeH
Beero | 648 | 522 | 128 394 126 | 3auer, 3K3aMeH




1. Henu u 321241 OCBOEHUS IMCUMILIHHBI.

Heoprannueckast XuMus SBISI€TCS 0OIIEH JUCITUTUTMHON JUTsl BceX Mpoduiield moArOTOBKH
no Hanpasienuto 04.03.01 Xumus. [IpenogaBanue Kypca HEOPraHUYECKONH XUMUHN UMEET IIEITbI0
JIaTh oOydaroueMycs MOHUMaHUE BHYTPEHHEH JIOTMKH XUMHUYECKOW Haykd, (pakTHUecKoro Ma-
Tepuaia Mo XMMHUU 3J€MEHTOB U TEHICHIUSIMHU U3MEHEHUSI CBOMCTB MPOCTHIX BEIECTB U COC/IU-
HEHMI 10 TpynnaM 1 nepuoaam llepuognyeckoil CUCTEMBI.

OcHoOBHOH 3a7avell Kypca HEOPTraHMYECKONW XMMHUHU SIBIISIETCS OCBOCHHUE OOYYArOIIMMHUCS
OCHOBHBIX 3aKOHOMEpPHOCTEH, OMpPENENSIIOIINX CBOWCTBA M MPEBPALEHUS BEIIECTB, U HAa JTOM
OCHOBE M3Yy4YEHUE XUMHUHU 3JIeMEHTOB. [[03TOMYy NaHHBIA KypC BKIIIOYAET PACCMOTPEHHUE TEOpe-
TUYECKUX OCHOB HEOPTaHUYECKOM XUMHUH, B KOTOPHIX B IEPBOM MPHUOIMKEHUN PACCMATPUBAIOT-
Cs OCHOBHBIE COBPEMEHHBIE OOILIEXMMHUYECKHE BO33PEHHs, TEOPUM W 3aKOHBI. PaccMmorpenue
XUMHH 3JIEMEHTOB BeJeTcsl Ha ocHoBe [lepuoanueckoro 3akoHa. ITo cBsizaHO ¢ TeM, uTo [lepu-
OJIMYECKUI 3aKOH MPEJCTaBIseT co00i Ty (hyHIaMEHTaIbHYIO OCHOBY, TOJBKO Ha 0a3e KOTOPOi
BO3MO)KHA WMHTEPIIPETAIHs] CIOKHBIX, MHOMOOOpPA3HBIX 3aKOHOMEPHOCTEH HM3MEHEHUSI CBOMCTB
XUMHUYECKHUX JIEMEHTOB U UX COCIUHEHHUM, YTO, B CYIIIHOCTH, U COCTABIISICT MIPEIMET COBPEMEH-
HOI HEOPraHM4YEeCKON XUMHH.

Pabouas nmporpamma cocraBjieHa Ha OCHOBE THIIOBOW (IPUMEPHOM) MPOTrpaMMbl JHUCLIH-
bl «Heopranuueckas XuMus» 75 HanpaBieHus: Xxumus, ogoopennoit Coerom YMO yHu-
BEPCUTETOB IO XUMHUH.

2. Mecto aucuuniaunsl B crpykrype IHOOIL.

Hucnurmuna «Heopranwdeckas XUMHs» BXOIUT B obOszamenvhyro yacme OIIOIl baka-
naspuama no nanpasnenuio noocomosxku 04.03.01 Xummwst.

B cootBercTBuM ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BbIC-
mero oopazoBanusi (PI'OC BO) kypc HEOPraHMYECKOW XMMHHU OTKPBIBAET CHCTEMATUYECKOE
XUMHYECKoe 00pa3oBaHMe, U JaHHAs AMCLHUIUIMHA UMeeT (yHIaMEeHTalbHOE 3HAaueHUE B CTa-
HOBJIEHUH XMMHKa-0aKkaiaBpa 1 XMMHKa-MarucTpa. 3HaHusl, MOJIy4eHHbIE TPU U3yYEHUU AUCIIH-
inHbl «Heopranuyeckast xumusi», OynyTt ucnoib3oBansl Ha |1-1V kypcax GakanaBpuara u B Ma-
TUCTpaType MpHU MPOXOKICHUH IPYTHX XUMUYECKUX AUCHUIUIMH («AHAJIUTHUYECKas XUMHUSI,
«Puznyeckas xumusy, «Kpucramioxumus», «CTpoeHHE BeIIECTBa», MUCHMILIMH HpoQuis U
T.J1.), @ TAK)Ke MPU BHIIOJHEHUH CTYJE€HTaMH KYPCOBBIX U BBITYCKHBIX KBaTM(PUKAIMOHHBIX pa-
60T.

Kypc Heopranuueckoil XumMuu cTpouTcst Ha 0a3e 3HaHUM 10 XUMHH, QU3KKE, MaTEMAaTHKe
U uHpopmaTuke, 00bEM KOTOPBIX ONpeseNsIeTcsl MporpaMMaMu CpeHel o01eo0pazoBaTeaIbHON
IIKOJIBI.

3. Komnerenunu odyuyaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS THCHHIINHBI

(mepevyeHb IVIAHUPYEMBIX Pe3yJabTATOB 00y4eHust).
Koa n nanmenoBa- | Kox n nanmenoanue | Ilianupyemsble pe3yibTaThbl 00y4eHHs IIpouenypa
HHe KOMIIETEHIIMH | WHANKATOPA J0CTHIKe- OCBOCHUS
3 ®IoC BO HHSI KOMIIETeHIUI
YK-1. Cnocoben YK-1.1. Avaimmsupyer | 3HaeT: TEOPETUUECKHE OCHOBBI TPAIUIIMOHHBIX U IoxroroBka u
OCYIIECTBIISIT MO- | MPOOJIEMHYIO CUTYalLMIO | HOBBIX Pa3JIesIOB XUMHH M CIIOCOOBI MX MCIOJIb30Ba- | MIPOBEJCHUE
UCK, KpUTHUECKHUI KaK CHCTEMY, BBISIBIISISL | HUSI IPU PELIEHUH KOHKPETHBIX XUMHYECKUX ¥ Ma- | JlabopaTop-
aHaJU3 ¥ CUHTE3 €€ COCTaBJIAIONINE U TePHUATOBETYECKIX 3a/1a4. HOW pabOTHI
nHpOPMALNH, IPH- | CBSI3H MEXy HUMH. Ymeer: anHamu3upoBaTh U 00pabaTHIBaTh HAYYHO-
MEHSTh CUCTEMHBIH TEXHUYECKYI0 HH()OPMAIHIO Ha OCHOBE TEOpETHYIE-
MIOJIXO/T JUISL perre- CKUX MPEICTABICHUN TPAJAUIIHOHHBIX U HOBBIX pa3-
HUS TIOCTABJICHHBIX JICIIOB XUMHH.
3a1ad. Baaneer: HaBpIKaMu 00pabOTKM M aHAIHM3a HAYIHO-
TEXHUYECKOH HH(OpMALIK 1 pe3yIIbTaTOB OTIEIb-
HBIX 3TanoB padorT.
YK-1.2. Onpenenser 3HaeT: METO/IbI aHAIM3A MTOCTABJICHHBIX UccienoBa- | [IpoBeaenue
npo0ernsl B nHPOpMa- TEJILCKHX 3a]a4 B 00JIaCTH XMMHHU Ha OCHOBe cOopa, | Jaboparop-
LM, HEOOXOJUMOM st | 0TOOpa M U3YUEHHS JINTEPaTypPHbIX, MATEHTHBIX UC- | HBIX padoT.




pereHust poOIeMHOM
CHUTYaINH, U TIPOCKTH-
PYET MPOLECCHI MO MX

YCTpaHEHHIO.

TOYHHUKOB MH(OpMaLNH.

‘YMeer: IpUHUMATH PEIICHNUS B CTAHAAPTHBIX U He-
CTaHJAPTHBIX CUTYALHSIX.

Biajeer: HaBBIKAMU OCYILIECTBIICHHS ITOUCKA HH-
hopmarmn, HeOOXOAUMOM 11 H3PPEKTUBHOTO BHI-
TIOJTHEeHNS TPOo(ecCHOHANBHBIX 3a/1a4, Ipodeccho-
HAJBGHOT'O M JIMYHOTO Pa3BHTHSL

YK-1.3. Kpurnaeckn 3HaeT: METOBI aHAIM3A U OIICHKH WH(pOPMAINH, [MuceMeHHBIH,
OLICHMBAET HAJIG)KHOCTh | BBIBJIATH IPUYMHHO-CIIEJCTBEHHBIC CBS3H, JIENIaTh | YCTHBIN
HCTOYHHUKOB MH(POPMa- | BHIBOJIBI OIIpoC, IpUEM
1M, paboTaeT ¢ NpOTH- | YMeeT: n3y4arh U perarb IpooJieMbl Ha OCHOBE nabopartop-
BOPEUUBOI HHPOpPMAIK-| HETIOTHOM WM OrpaHUYeHHONW MH(OPMALIHH. HBIX padoT
el U3 pa3HbIX HCTOUYHHU- | Biageer: MeTogaMu ncnoisib3oBaHus HHGOpMaL-
KOB. OHHO-KOMMYHHMKaTHBHBIX TEXHOJIOTHH B ipodeccu-
OHAJILHOH JESITEIbHOCTH.
YK-1.4. Pa3pabarbiBaeT | 3Ha€T: METOIBI IPOBEACHHS SKCIICPUMEHTANBHEIX | [IMCEMEHHBIH
U COZIepKATENBHO apry- | NCCIeJOBaHUN M 00pabOTKM JaHHBIX HKCIIEPUMEHTA. | OTIPOC,
MEHTHPYET CTPATerHio | YMeeT: IPOU3BOANTE 0OOCHOBAHHBIIN BEIOOD YCTHBIH
pemeHust MpoOIeMHOI | HampaBJICHNH Hay4HBIX HCCIIEIOBAaHUH, hopMHpO- | ompoc,
CHUTYaIl{ Ha OCHOBE BaTh ATAIbl HAYYHO- HCCIICA0BATEILCKOM PabOTHI. IIPOBEJICHHUE
CHCTEMHOTO M MeXxauc- | Bjiageer: HaBbIKaMu MOATOTOBKY M aHAIM3a 3Kcme- | yaboparop-
LUUIUTMHAPHBIX TI0/IX0- | PUMEHTAJIBHBIX JaHHBIX, COCTABJICHHS OTYETOB U HBIX padorT.
JIOB. Hay4YHBIX MYOJHMKALUA IO pe3ysibTaTaM MpoBeIeH-
HBIX paboT, y4acTHsi BO BHEAPEHUH PE3YJIbTATOB.
YK-1.5. Ucnonezyet 3HaeT: OCHOBHBIC HAaNPaBJICHHUS, TPOOJIEMBI, TEOPUH | Y CTHBII
JIOTHKO- METOJIOJIOTHYe- | M MeTobI (pritocoduu, coaepkaHue COBPEMEHHBIX | OIPOC, IPUEM
CKH MHCTpyMeHTapuil | ¢punocodckux AUCKyccHil o nmpobiemam oo1ie- naboparop-
JUISL KPUTHYECKOHN OIEH- | CTBEHHOTO PAa3BHUTHSL. HBIX padoT,
KI COBPEMEHHBIX KOH- | YMeeT: HCIIOJIb30BaTh MOJOXKEHHS M KaTeropuu (hu- | opopmieHne
uenuui ¢punocodckoro | gocodun LIS OLCHUBAHNS M aHATHN3A PA3TNIHBIX 1abopaTopHO-
1 COIMANIBHOTO XapaK- | COLUMAIbHBIX TCHACHINH, (aKTOB M SBICHHUMH. IO JKypHasa
Tepa B CBOeH npenmer- | Biiageer: HaBbIKaMu aHaM3a TEKCTOB, MMEIOIINX
HOW 00JIaCTH. (dmrocodckoe conepKaHue.
OIIK-1. Cioco6er | OIIK-1.1. Bocnpunu- | 3HaeT: TEOPETHYESCKHE OCHOBBI TPAJAUIIUOHHBIX U [MuceMeHHbIH
aHaJIM3UPOBATh U MaeT MHQOPMAIMIO XU- | HOBBIX Pa3/IelIOB XUMHUH U CIIOCOOBI X HCIIONIB30BA- | OMNPOC,
HHTEPIIPETHPOBATh | MUYECKOTO COJCPIKAHMS,| HUSI IPU PELICHUH KOHKPETHBIX XUMHYECKUX M Ma- | YCTHBIN
pe3yJbTaThl XUMHYE-| CUCTEMATU3UPYET U TepHAJIOBEAUECKHX 3a/1au. orpoc,
CKUX 3KCIIEpUMEH- | aHaJM3HMPYET €€, BbISIB- | YMeeT: BHINOJHATh CTAHaPTHBIE ISHCTBHSA (KJlac- | MPOBEJCHUE
TOB, HAOJIIOICHUH U | JIsIeT OMIMOOYHBIE CyXK- | CH(UKAIMA BELIECTB, COCTABICHUE CXEM IIPOLIECCOB, | TabopaTop-
U3MEpeHuil. JICHUSI U JIOTHYECKUE cHCTeMaTH3alusl JaHHbBIX U T.II.) C YY€TOM OCHOBHBIX| HBIX padoT.
MIPOTUBOPEYHS, ONIMPA- | MOHATHH M OOIIMX 3aKOHOMEPHOCTEH, popMyHpye-
sICh Ha 3HAHUE TEOPETH- | MBIX B paMKax 0a30BBIX XMMHUYECKHUX JUCIUIIIHH.
YeCKUX OCHOB (pyHIOa- | pemarth THIOBbBIE ydeOHbIE 3312491 110 OCHOBHBIM
MEHTaJIbHBIX pa3fenoB | (0a30BbIM) XMMHUYECKHM JANCIHATUIMHAM.
XUMHUH Baaneer: HaBbIKaMu 00paOOTKH M aHANIM3a HAYYHO-
TEXHHUYECKOH HH(OpMALIUK U Pe3yNIbTaTOB OTACIb-
HBIX 3TaIoB paboT ¢ y4ETOM TEOPETUUECKHX OCHOB
TPaAMIOHHBIX U HOBBIX Pa3/ielioB XUMHH.
OIIK-1.2. I'pamoTHO 3HaeT: o0mHe 3aKOHOMEPHOCTH MIPOTEKaHN XUMHU- | [IMCHbMEHHBIH,
IUIAHUPYET U UHTEPIIPe- | YECKUX MPOLECCOB C yYACTUEM BELIECTB Pa3IMuHON | YCTHBIM
THPYET PE3YJIbTaThl COO-| MPUPOJIBL. orpoc, IpUeM
CTBEHHBIX IKCIIEPHMEH- | YMeeT: TOTOBHUTh AJIEMEHThI JOKYMEHTAIUH, IPOeK- | Jlaboparop-
TOB. THI TUIAHOB U TIPOTPAMM TIPOBEJICHUS OT/IEIIBHBIX HBIX pabor,
3TaIoB paboT B MpodecCHOHANBLHON cdepe AesTenb- | opopMiIeHne
HOCTH. nabopaTopHo-
Biageer: HaBbIKAMU HCIIOJIB30BAHUS TEOPETHUECKUX| TO KypHasa

OCHOB 0a30BbIX XUMHYECKUX JAUCHUIUIMH MIpU peiie-
HUU KOHKPETHBIX XUMHWYCCKUX U MaTCpHUaJIOBECA1IC-

CKHX 3ajad.




OIIK-1.3. ®opmynupy-
€T 3aK/IIOYCHUS U BBIBO-
b1 TIO PE3yNIbTaTaM aHa-
JIM3a TNTEPaTypPHBIX
JAHHBIX pabOT XIMHYE-
CKOH HanpaBJICHHOCTH.

3HaeT: MeTOAbI PabOTHI ¢ Y4eOHOMH IMTEpaTypoil 1o
OCHOBHBIM XMMHYECKHM JUCHIUILTHHAM.

Ymeer: aHamu3upoBaTh U 00pabaTHBaTh HAYIHO-
TEXHUYECKYIO HH(POPMANNIO Ha OCHOBE TEOPETHIC-
CKHUX NPEICTaBICHUN TPAJULIUOHHBIX 1 HOBBIX Pa3-
JIETIOB XUMHHU.

Buaaneer: HaBpIKaMu paboTHI ¢ ydeOHOW TUTEpaATY-
POH 110 OCHOBHBIM XMMHUYECKHM JUCHUILTHHAM.

npueM J1abo-
PaTOpHBIX
pabor,
odopmieHHe
nmabopaTopHO-
o XKypHaia

OIIK-2. Ciocoben
MIPOBOAUTH C COOITIO-
JICHUEM HOPM TEX-
HHUKH 0€30I1aCHOCTH
XUMHYECKUM DKCIIe-
PUMEHT, BKITFOYAsI
CUHTE3, aHAJIH3, H3Y-

OIIK-2.1. Ymeert mpo-
BOJIUTH M IPOTOKOJIUPO-
BaTh MPOCTHIC XUMHYC-
CKHUE IKCIICPUMCHTHI.

3HaeT: cTaHIapTHBIE METO/IbI 00PAabOTKHU pe3yJbTa-
TOB SKCIEPUMEHTA.

YMeeT: IpOBOJUTE MPOCThIE XUMUUECKUE OIBITHI IO
IpeJlaraéMbIM METOIUKAM.

Baageer: 6a30BbIMM HaBBIKAMH [IPOBEJCHUS XHUMHU-
YECKOT0 3KCIIepUMEHTa 1 0(hOPMIICHHUS €TO Pe3yJIb-
TaToB.

IIucemeHHBIN
orpoc,
MOJICIUPOBa-
HHE, TPUEM
nabopaTop-
HBIX paboT.

YEHHUE CTPYKTYPHI U
CBOMCTB BEIECTB H
MaTepHalioB, HCCIIe-
JIOBaHHNE MIPOIIECCOB
C UX yYacTHEM.

OIIK-2.2. Ymeer cuHTe-
3MpOBaTh BEUIECTBA Pa3-
JIMYHOM pUpOJIBI (HEOp-
TaHUYECKHE, OpTaHnde-
CKHe€, IPUPOJHOTO IIPO-
UCXOXIICHUSA U T.1.) U
MOJTy4aTh MaTepHasbl C
3aJjaHHbIM HabopoM xa-
PaKTEpUCTHK C UCTIOJNb-
30BaHHEM CTaHIAPTHBIX
METOJIHK.

3HaeT: OCHOBHBIC IPHUEMBI CHHTE3a BEIIECTB pPa3-
JMYHOU TIPUPOJIBL.

Ymeer: npoBOAUTHE MHOTOCTAIUNHBIA CUHTES.
Baameer: HaBBIKaMU IDTAHUPOBAHMUS, aHATTN3A H
000011IeHNS pe3yIBTaTOB IKCIIEPUMEHTA.

BBITIOJTHEHHE
u oopmite-
HHUe nabdopa-
TOPHBIX H
KYPCOBBIX
pabor.

OIIK-2.3. [Ipumensier
Ha IpaKTHKe IPaBUiia U
HOPMBI TEXHUKH 0e3-
ONIaCHOCTH IpH padoTe ¢
XUMHYECKHUMH 00BEKTa-
MH.

3HaeT: npaBUiia 1 HOPMbI TEXHUKU 0€30MMaCHOCTH
pH paboTe ¢ XUMUYIECKUMH PEakTHBaMU U (pr3ude-
CKHAMH MTPHOOPaMH.

YMmeer: oIlcHUBATh PUCKH PAOOTHI C OIPEICIICHHBIM
KJIACCOM XMMHUYECKHUX PEaKTHBOB.

Buaameer: HaBBIKaMU OIICHKH PHCKOB U ymiepOa oT
BO3ACUCTBH HA YEIOBEKA BPEIHBIX U IMOPAKAIOIITHX
(hakTOpOB, CBA3aHHBIX C MPUMEHEHUEM XUMHYECKUX
pEareHToB.

Odopmitenue
" chada J1abo-
paToOpHbBIX
pabort, 3ammu-
Ta KYpCOBBIX
pabor.

OIIK-3. Cnocoben
MIPUMEHSITh pacyeT-
HO-TE€OPETUUYECKHE
METOJIbI JIJIsl u3y4e-
HUS CBOMCTB Be-
LIECTB U MIPOLIECCOB C
HX Y4acTHEM C UC-
MOJIb30BaHUEM CO-
BPEMEHHOMW BbIUHC-
JINTEJIbHOM TEXHUKH.

OIIK-3.1. [Ipeniaraer
TEOPETUIECKHE U TIOITY-
SMITUPHUYECKUE MOJICTH
JUISL OTIICAHUSI CBOMCTB
BellecTB (MaTepUasoB) U
MIPOIIECCOB C UX yYacTH-
eM.

3HaeT: cBOICTBAa OCHOBHBIX M BCIIOMOTATEIbHBIX
BEIIECTB U MATEPUAJIOB U IPOLIECCOB C UX YYaCTHEM.
YMmeer: cOCTaBIIATh ONUCAHUS IPOBOJAUMBIX UCCIIE-
JIOBaHUM U aHAIU3UPOBATh UX PE3YJIbTATHI.
Baageer: MmeTogamu McCIe0BaHUS CTPYKTYPBI U
CBOWCTB CBIPbsl U HCXOAHBIX MaTepHasoB.

Odopmitenue
U cada inabo-
paTopHBIX
pabor, 3amu-
Ta KYpCOBBIX
pabor.

OIIK-3.2. Vcrioms3yer
o011ee mporpaMMHOE
obecrieyeHne 1 crierma-
JIM3UPOBAHHBIE TTAKETHI
MPOrpamM JIJIsl PeLIeHUsI
3aj1a4 XMMUUYECKOTO
PO IS

3HaeT: OCHOBHbIC IPHEMBI PaOOTHI CO CIICIUATH3H-
POBAaHHBIM NIPOrPAMMHBIM 00ECIICYeHUEM MPH MPO-
BEJICHUH TEOPETHYECKHX PacyeToB H 00paboTKe KC-
MEepUMEHTAIBHBIX JaHHBIX.

YmMmeeT: MOJIepHU3UPOBAThH CTAHAPTHBIC U pa3pada-
ThIBAaTh CIICIIUAIIM3UPOBAHHBIC ITPOTPAMMBI JJIA PC-
IIEHUS 3a/1a4 PO ECCHOHATIBHOM chepsl HesTens-
HOCTH.

B.Ha)]eeT: HaBBIKaMU IIPEACTABIICHUA PE3YyJIbTATOB
pa6OTBI B BUAC IEYATHBIX MAaTEPHUAJIOB U YCTHBIX
co00IIeHHH.

CobecenoBa-
HUE,

MpUeM OT4e-
TOB,
MpeaCcTaBIIe-
HHE JOKIA0B
C Ipe3eHTa-
LASIMHA

IIK-1. Cnocoben
MIPOBOJIUTH COOP,
aHanu3 1 00paboTKy
nHdopmannu, Heoo-
XOIMMOH JUIsl perie-
HUSI 337129 XUMUYe-
CKOW HampaBJIEHHO-
CTH, TOCTABIICHHBIX
CIeTIHaIICTOM Ooee

BBICOKOW KBaJIH(DH-

IIK-1.1. Cobupaer un-
(dhopmarmto, HeOOX0TH-
MYIO JIJIsl pELICHUs 33124
UCCIIeIOBAHHUS, [TOCTAB-
JICHHBIX CIEI[UATICTOM
0oJiee BBICOKOH KBaJIH-
(ukanum.

3HaeT: TCOPETUYECKUE OCHOBHI TPAUIIMOHHBIX H
HOBBIX Pa3JICIOB XUMHH U CIIOCOOBI X UCIIOI30Ba-
HUS TIPH PEIICHUY KOHKPETHBIX XUMHUECKUX U Ma-
TEPHUATOBETYCCKIX 3a/1a4.

Ymeer: aHamU3UpOBaTh U 00paOATHIBATH HAYYHO-
TEXHUYECKYIO HH()OPMAIIIO Ha OCHOBE TEOPETHYC-
CKHUX MPEJCTaBICHUN TPAJUIIMOHHBIX 1 HOBBIX Pa3-
JICJIOB XUMHHU.

Bnaneer: HaBbIKaMHU 00paOOTKH U aHAIN3a HAYYHO-
TEXHUYECKOH HH(OpPMALIUK U Pe3yNIbTATOB OTACIb-

CobecenoBa-
HHE, 0OpM-
JICHHE U cava
naboparop-

HBIX pabor,

3aimra Kyp-
COBBIX paboT




Kalmuu.

HBIX JTaroB padoT.

IK-1.2. [IpoBoauT nep-
BHYHBIHN aHAIN3 U 00pa-
OOTKY THTEpaTyPHBIX
JaHHBIX.

3HaeT: TeOpeTHYECKHUE OCHOBBI TPAAULIMOHHBIX U
HOBBIX Pa3/JeJIOB XUMHHU H CIIOCOOBI MX HCIIOJIb30Ba-
HUSI IPU PELICHUH KOHKPETHBIX XUMHIECKUX U Ma-
TEpUAJIOBEAIECKUX 3a/1ad.

YMmeer: mpuUMeHATh 3HAHUS 0OITNX U ciennudude-
CKHX 3aKOHOMEPHOCTEH pa3iIHMYHBIX 001acTe XIMH-
YeCKOW HayKH NP PEIICHUH MPo(ecCHOHAIBHBIX
3a7ad.

Baageer: HaBbIKaMu paboOTHI ¢ y4eOHOM TUTEpATY-
POH 110 OCHOBHBIM XMMHUYECKHM JIUCIUTLIHHAM.

Odopmienue
" chpada j1abo-
PaTOpHBIX
pabort, 3ammu-
Ta KypCOBBIX
pabot

IIK-2. Crocoben
BBIOHpATh TEXHUYE-
CKHE CPEJICTBA U Me-
TOJbI UCIIBITAHUN
(uccnenoBaHuil) st
PpeLICHUsI TOCTaB-
JIEHHBIX 3a7a4 XUMH-
YEeCKOW HaIpaBJeH-
HOCTH.

MK-2.1. [Inanupyer
OTZENBHBIC CTa 1K UC-
CJICZIOBAHUSI IIPU HAITU-
YK 0OIIero IiaHa pa-
OOTEHI.

3HaerT: 1eNH U 337241 MPOBOJUMBIX HCCIICOBAHUM
1 pa3paboToK.

YmMmeet: cobupaTh, 00padaThBaTh, aHATH3UPOBATH U
0000111aTh pe3yIbTaThl IKCIICPUMEHTOB U HCCICIO-
BaHUH B COOTBETCTBYIOIIEH 00IaCcTH 3HAHUIA.
Buiiageer: MeToaMu MpoBeeHUs SKCIEPUMEHTOB U
HaOroeHuit, 0000meHns u 00padboTku mHpOp™Ma-
U

BrinonHenue,
odopmiieHHne
U caava J1abo-
PaTOPHBIX
pabort, 3ammu-
Ta KYpCOBBIX
pabot

IK-2.2. Beibupaer Tex- | 3HaeT: CTaHAAPTHI U TEXHIUYECKUE ycroBus 1o dkc- | Cobecemoa-
HHYECKHE CPEICTBA U IUTyaTanuy 000pyIOBaHUs, IPOTPaMMaM HCIIBITa- HHE, BBITIOJI-
METO/IbI UCIIBITaHUI (M3 | HUH, 0OPMIICHHIO TEXHUYECKOH JJOKYMEHTALINH. HEHHE, U ca-
Habopa NMEIOLTIXCS) ‘YMeer: ncnonb30BaTh METOBI ONIpeeNICHNs Kade- | 4a jJabopa-
JUIS peIIeHUs TTOCTaB- CTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHUK. TOPHBIX pa-
JICHHBIX 3a7a4. Buageer: HaBBIKaMU NMOJTOTOBKH METOAMYECKOTO 00T, 3amuTa
PYKOBOJICTBA IO MIPOBEACHUIO JJAOOPATOPHBIX aHATHU-| KYPCOBBIX
30B, UCIIBITAHUI U MCCIICIOBAHUM. paboT
IK-2.3. TIpoBoauT oT- | 3HaeT: MOCTAHOBIICHHSI, pacropsukeHus, mpukasel, | CobecemoBa-
60p, HACHTH(HUKANNIO | METOJMYECKHE MAaTEPHAIIBI IO YIPABJICHHIO Kade- HHE, BBITIOJI-
00pas3IoB, MOATOTOBKY | CTBOM HNPOIYKIMH; TpeOOBaHUS, IPEABSIBIAEMbIE K | HEHUE,
TEXHHUYECKOH TOKyMEH- | CHIPbIO, MaTepHaiaM, TOTOBOH MPOIYKIIHH. odopmireHne
Tauy Ha 00pasIsl, YMeeT: Mpou3BOANTH aHAIM3 10 00ECIIEYEHUIO BBI- | U caada j1abo-
yCTaHABJIMBAeT HOpMa- | MOJHEHHS pabOT B COOTBETCTBUH CO CTAHAAPTAMH. | PATOPHBIX

THBHBIE 3HAYEHHS KOH-
TPOIUPYEMBIX ITOKa3a-
TeNeH.

Baaneer: TpeOOBaHUAMHU, IPEIBIBISIEMBIE K TEXHH-
YEeCKOH TOKYMEHTAIUH, CBIPbI0, MaTepHajiaM, IoIy-
(haOpukaTaM ¥ TOTOBOH MPOAYKIINH; CUCTEMBI, Me-
TOJIBI M CPEJICTBA KOHTPOJIS MX KaUeCTBa.

pabor, 3amm-
Ta KypPCOBBIX
pabor

MK-4. Criocoben
00OpabaThIBaTh pe-
3yNbTaTHl paboT
XUMUYECKOU
HAIPaBJICHHOCTH C
HCTIOJIb30BaHUEM
CTaHJApTHBIX Me-
TOJIOB M METOJIUK.

MK-4.1. O6pabaTsiBa-
€T MOTy4YeHHBIE pe-
3yJbTATHI HCCIIEN0BA-
HUU C UCITIOJIB30BAHUEM
CTaHJapPTHBIX METOJIOB
(METOHK).

3HaeT: METOANYECKHUE MaTePUAIIbI, OTHOCSIIUECS K
HAYYHO-HMCCIICIOBATEIILCKOM JIEATSIILHOCTH, METO-
JIbl aHAJIMTHYECKUX HCCIICOBAHUN B COOTBETCTBY-
FOIIIeli 00J1aCTH 3HAHUM.

YMeer: aHaIM3UpPOBaTh U CHUCTEMATHU3UPOBATH
HAYYHO-TEXHHUYECKYI0 HH()OPMAIIUIO, COCTaBISATH
TrOIOBBIE IIAHbI u OTYETHL HAYYHO-
HCCJIE/IOBATEIbCKUX paboT; BBIIOJIHITH JKCIEPH-
MEHTaJbHBIE Pa0OTHI, 0000IIATh MOJTYYCHHBIC pe-
3yJIBTATHI IKCIIEPHUMEHTA.

Biiameer: HaBbIKAMH JEATCILHOCTH, HAampaBliCH-
HBIMH Ha DEIICHHE 3a1a4 aHATUTHYCCKOrO Xapak-
Tepa, MPEaNojararoIluX BBIOOP W MHOTroobpasue
aKTyaJbHBIX CIIOCOOOB PEIICHHUS 33134 C MCIIOJIb30-
BaHUEM CTaHIAPTHBIX METOOB.

Brimonnenue,
odopmiieHIe
H cada j1abo-
PaTOPHBIX
pabort, 3ammu-
Ta KypCOBBIX
pabot

MK-4.2. Tlpumenser
pu 00pabOTKe JaHHBIX
CTaH/IapTHOE U OPUTH-
HaJlbHOE MPOTrPaMMHOE
obecrieueHue.

3HaeT: OCHOBHBIC IPHUEMBI PAOOTHI CO CIICIHAJIH-
3MPOBaHHBIM TPOTPAMMHBIM O0ECIICUCHHEM MpHU
MPOBEICHUN TCOPETHYCCKIX PAacYeTOB U 00padOTKe
JKCICPUMECHTAIBHBIX TaHHBIX.

YMeer: NPUMEHATH CIEHUAIU3HPOBAHHOE TIPO-
rpaMMHOE 0OecrieueHHe MPH MPOBEICHIH TEOPETH-
YECKHX pPacdeToB W 00pabOTKe SKCIEPUMEHTAb-
HBIX JaHHBIX.

Buiageer: 6a30BbIMH HaBbIKAMH [IPUMEHEHHS CTaH-
JIapTHOTO TPOTPAMMHOTO oOecTiedeH s s o0pa-
OOTKH Pe3yJbTaTOB HCCIICJAOBAHUI U MPEJICTABICHUS

CobecenoBa-
HHE, BBIITOJI-
HEHHE, U cla-
4a jabopa-
TOPHBIX pa-
00T, 3aIImTa
KYpPCOBBIX
pabor




UX HAyYHOMY COOOLIECTBY.

TJIaMCHTaMH.

IIK-4.3. O6pabarbiBaeT
1 TIPE/ICTaBIISACT PE3yIIb-
TaTHI JJA0OPATOPHBIX
HUCTIBITAHUHA B COOTBET-
CTBUU C JEHUCTBYIOLIUMU
TEXHOJIOTHIECKAMHU pe-

3HaeT: OCHOBHBIC TPEOOBAaHUS K IIPEICTABICHHIO
pe3ynpTaToB paboT B mpodeccHoHambHON chepe
JeATEeIbHOCTH.

YMeer: ucnons3oBaTh MHOOPMALNOHHO- KOMMY-
HHUKAIlMOHHbIE ¥ KOMIBIOTEPHBIC TEXHOJOTUH I
NPEICTaBICHUS PE3YJIbTaTOB INPO(YeCcCHOHATIBHOM
JeATEIbHOCTH.

Biageer: HaBBIKaMU MIPEACTABICHUS PE3YJILTATOB
paboTHI B BU/IE TIEYAaTHBIX MaTEPHATIOB U YCTHBIX
cOO00IIeHHH.

CobGecenoBa-
HHE, BBIIIOJI-
HEHHE,
odopmieHHe
¥ chava j1abo-
PaTOpHBIX
pabort, 3ammu-
Ta KYpCOBBIX
pabor

4. O0beM, CTPYKTYpA U cO/iepKaHue U CHUILTHHBI

4.1. O0beM OUCLHUILINHLI COCTaBIsgeT 18 3aueTHRIX enuHull, 648 akameMUuecKHX Jaca.

4.2. CTpyKTypa TUCHUILIMHEI

Buabl yuedHoii padoThl,
BKJIIOYASI CAMOCTOSITEIbHYI0
padoTy CTYIeHTOB (B Yacax)

DopMbI TEKYLIET0

= o 1
= @ = 2 KOHTPOJI1 yCcIieBa-
Pa3esibl 1 TEMBI 3 = 2 =8z poJty
S = |5 w5 B = @ B S eMOCTH U poMe-
Ne AU CUHILTHHBI 5 5 |2 = &= & S5 = .
S = |5 el 2 & & 5 JKYTO4HOIi aTTe-
n/n 110 MOAYJIAM g | BBl s & 8
3 |EEZ AaE SER-T CTalUH
= |28 &8 S &
s © = ] "
= < S = H
= = @,
I cemecTp
Paszpnein. Teopernueckre OCHOBBI HEOPraHUYECKON XUMUHU
Moaynb 1. ATOMHO-MOJIEKYJISIPHOE YUEHHE
1 Brenenue 1 2 4 4 |Ompoc, TecTUpOBaHUE
2 OCHOBBI aTOMHO- 1 4 18 4 Omnpoc, KOHTpOJIbHAs
MOJIEKYJISIPHOTO YUEHHUSI pabota
Hmozco no mooynio 1: 6 22 8 Komioksuym
1 Monyns 2. Ilepuogudecknii 3aKoH U nepruoanydeckas cucrema anementos .M. Menne-
JeeBa
2 ONEKTPOHHOE CTpOEHHE
p p 1 4 8 4 TectupoBanue
aToMa
3 Ileproauueckuii 3aK0H
.M. Menneneesa u Ilepu-
A A P 1 2 10 6 |KonrtpoabHas pabora
OJIMYecKasi cucTemMa Je-
MEHTOB
Hmozo no mooynio 2: 6 20 10 KomiokBuym
Monynb 3. Xumuyeckasi CBSI3b.
1 Teopust XUMHUYECKOU CBA3U 1 4 12 2 TectupoBanue
2 CtpoeHue MoJIeKyJ 1 2 14 2 TectupoBanue
HUmozo no mooynio 3 6 26 4 Komnoksuym
Monynb 4. OCHOBBI XUMHUYECKOM TepMOIMHAMUKH. KHHETHKAa XMMUYECKHUX peaKIii
1 OCHOBBI XUMHYECKOW Tep-
p 1 2 12 2  |KontpomnbHas pabora
MOJMHAMUKH
2 KuneTtnka n MexaHu3M Xu-
. 1 4 14 2 |KoHTpompHas pabora
MHUYECKUX PeaKIni
HUmozo no mooynio 4 6 26 4 Komnoksuym
Monyins 5. PactBopsl
1 PactBopsl. dusuko-
p 1 2 12 2 |KontpomwsHas pabora

XMMHYECKHE CBOMCTBA pac-




TBOPOB HEAJIEKTPOJIUTOB

PacTBOpBI 371€KTPOINTOB 1 4 14 2  |KontponbHas pabora

Hmozo no mooynio 5 6 26 4 Konnoksuym

Monyib 6. OKMCINTENbHO-BOCCTAHOBUTENIbHBIE peakuu. OCHOBBI 3JIEKTPOXUMHUH.

OKHUCIIUTENLHO-

BOCCTAaHOBUTEIbHBIC PEaK- 1 2 12 2  |KontponwpHas pabora
11U

OCHOBBI JIEKTPOXUMUU 1 4 14 2 TectupoBanue
Hmozo no mooynio 6 6 26 4 KomnokBuym

Monyns 7. KonaeHcupoBaHHOe cocTosiHUE BemecTBa. KoMIiekcHble (KOOpIMHAIIMOHHBIE)
COEINHEHUSI

KOHHCHCHpOBaHHOG COCTO-

1 2  |KontponbHas pabora
STHHC BEIICCTBA.
OCHOBBI XIMHHU TBEPAOTO
P 1 2 2 |KontpoapHas pabora
Tena.
3 KowmrmiekcHeie coequHenust | 1 4 12 2  |KontpoabHas pabora
OO0m1re BOmpoChl XUMHH
Hl p 1 10 2  |KontpombHas pabora

HEMCTAIJIOB U MCTAJ1IJIOB

Hmozo no mooynio 7 6 22 8 KomiokBuym

Paznen Il. Xumus 3j1eMEHTOB U UX COEIUHEHUH

Monyns 8. Bogopon. Xumus snementos A, IIA rpynn

Bonopoa. Kucnopon 1 2 6 2 TectupoBanue
Xuuus - snementos 1A 1 2 8 2 |KontpoapHas pabora
IPYIIIBI

Xumma - sneventos 1A 1 2 10 2  |KontponbHas pabora
TPYIIIBI

Hmozo no mooynio 8 6 24 6 Komtoksuym

Monyns 9. Dnements! IIIA, IVA rpynn

Xumusa odnementoB  |ITA

1 4 10 2  |KontponbHas pabora
TpYMIIBI
Xuwma - onementos VA 1 4 14 2  |KontponbHas pabora
TpYMIIBI
Hmoeo no mooynio 9 8 24 4 Konnoksuym
Monyins 10. IToaroroBka K sK3aMeHy
[TonroTroBKa K SK3aMeHY 36 3auer, JK3aMeH
Hmozco no mooynio 10 36 3auer, dK3aMeH
Htoro 3a cemectp 56 216 88 3a4er, JK3aMeH

Il cemecTp

Monyns 1. Dnementsl VA, VIA rpynn

XuMHs  dJeMeHTOB VA

2 6 12 Kontponbnas padota
TpYIIIBI
Xumust - oyementos  VIA 2 6 10 Kontponbnas padota
TpYIIIBI
Hmozo no mooynio 1 14 22 KomnokBuym

Monynsb 2. Dnementst VIIA, VIIA rpynn

Xumusa »iaemeHtoB  VIIA

2 8 12 Kontponbnas padota
TPYIIITBI
Xumus snementoB VIIIA 2 6 10 KonTpomsHas paGora
TpyHIbI
Hmozo no mooynio 2 14 22 KomiokBuym

Monyns 3. Dnementsl VD, VB, VIb rpynn




1 Xuwa snementos Vb 2 4 6 KonTponbras pabota
TPYIIIBI

2 Xuwt sementos Vb 2 4 8 KonrponsHas padora
TPYIIIBI

3 Xt oementos Vib 2 6 8 KonrponsHas pabora
TPYIIIBI
HUmozo no mooynio 3 14 22 Konnoksuym
Monyinsb 4. Dnements! VIIB rpynmnst

1 Xumus snementoB VIIb

2 6 12 KontponbHas padota

TPYIIIBI

2 OKcubl, KUCIOTHI, THAPOK-
CHJIbL, COTM M KOMIIIEKCHBIE | 4 14 KOHTpostbHas pabota
COCIMHEHUS. SJIEMEHTOB
VIIb rpynmsl
Hmozo no mooynio 4 10 26 KomiokBuym
Moayns 5. Dnements! VIIIB rpynnst

1 Xumus anementoB VIIIb 2 2 14 KoHTpobHas pabota
yo) 280013

2 Tpuansl xenesa. [natuno- 9 4 16 KOHTpostbHas pabota
BbI€ METaJLIbI
HUmozo no mooynio 5 6 30 Komnoksuym
Monyns 6. Dnementsl |b u 1B rpynn

1 Xuw snementos b 2 4 14 KonTponbhas padora
TPYIIIIBI

2 Xuw snementos [1b 2 4 14 KonTponbhas padora
TPYIIITBI
Hmozco no mooynio 6 8 28 Komtoksuym
Mogyns 7. Onementst 1B rpynmel. Jlantanounsl. AktuHOU 6. COBpEMEHHBIE MPOOJIEMB]
Heoprannyeckoil xumuu. Kypcosast pabora

1 Xumus snementos 1B 2 2 4 KoHTpobHas pabota
TPYIIbI

2 XUMHS JTAHTAHOUIOB 2 2 2 Ompoc

3 XUMHS aKTHHOUIOB 2 2 2 CobecenoBanue

4 CoBpeMeHHbIE 1'£p06J'IeMLI 9 4 Cobecenoanie
HEOPraHNYECKOW XUMUHN

5 KypcoBas pabora 2 16 2 Otuer
HUmozo no mooynio 7 6 28 2 Komnoksuym
Monyns 8. [ToarotroBka K 9K3aMeHy

1 [TonroroBka K sK3aMeHy 2 36 3aueT, 9K3aMeH
HUmoeo no mooynio 8 36 3a4eT, 9K3aMeH
HToro 3a cemectp 72 178 38 3a4eT, IK3aMeH
HUTOI'O: 128 394 126 3a4eT, JK3aMeH

4.3. Coaep:xanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aesiam).

€Ba U NNepUoOANIECCKad CUCTEMA IJICMECHTOB. XuMuyeckasi CBA3b.

4.3.1. Copep:xkanne JeKUMOHHBIX 3aHATHH 1O JUCIHUIJIMHE

| cemecTp
Paszea 1. TEOPETUYECKHUE OCHOBBI HEOPTAHUUYECKOW XUMHH
Moayanb 1. ATomHO-MoJieky/IsipHOe YueHue. Ilepuoanuecknii 3akon [I.U. Menaeie-

1. BBeaenue. [IpenmMer u 3a1aun XMMUU. XUMHS KaK CUCTEMA 3HAHUM O BEIIECTBAX U UX
IpeBpalleHusaX. Teopuss U dKCHEPUMEHT B XMMHH. Pa3inuHble YPOBHH XMMHWYECKOW TEOPHUHU.



HNudopmannonnsie cucreMbl. OCHOBHBIE 33/1a4l COBPEMEHHOH HEOPTaHWYECKON XUMHUH.

2. OCHOBBI ATOMHO-MOJIEKYJAPHOr0 yueHusi. OCHOBHbIE XUMUYECKUE MoHsATUA. Cre-
XHOMETpUYECKUe 3aKoHbl. [IoHATHE 0 XMMHUYECKOH cucTeMe U crocobax e€ ommcaHus. ['azoBbie
3aKOHBI.

Mopnyas 2. Ilepuoanyeckuii 3aK0H W mnepuoanveckasi cucrema jemeHtos [I.U.
Menneseena.

3. Ctpoenue aroma. Pa3zButue npeacraBieHuil 0 cTpoeHuu atoMa. BosiHOBas mpupozaa
anekTpoHa. BomHoBas pynkius. YpasHenue [peaunrepa. [Tonstne o KBaHTOBBIX unciax. Pa-
JMajibHasi 1 OpOUTAIbHAS COCTABIISIONINE BOJHOBOM (pyHKIMH: S-, p-, d- u f-opOuTanu. AToMHBIC
opOUTaNU, UX SHEPTUU U TPAHUYHbIE MOBEPXHOCTU. [lopsamok 3amomHeHus JIeKTpOHAaMH aTOM-
HbIX opoOutaneit. [lpunnun Ilaymu. Tepmbr aromoB. [IpaBuna Xynnaa. [lonstus: opOuTambHbIN
paznyc W dHEPrus HOHU3ALMHU aTOMa, CPOJICTBO K DJIEKTPOHY M 2JIEKTPOOTPULIATEIBHOCTD. JHEP-
reTU4ecKHue AMarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB. PensaruBuctckue 3 GeKThI.

4. Tlepuoauueckuii 3axon JI.U. MenneneeBa. [lepuoanueckas cucreMa 3jieMeH-
TOB. CoBpemeHHas (opmynupoBka [lepuoandeckoro 3akona. CTpyKTypa MEpHOIMYECKON CH-
CTEMBI U €€ CBA3b C DJIEKTPOHHON CTPYKTYpOH aroMoB, 3akOH Mosnu. Ilepuoauunocts B n3Me-
HEHHHU DJICKTPOHHON KOH(urypanuu atomMoB. [lepuoasl u rpynmnsl. KopoTko- u ATMHHOTIEPHOI-
Hblil BapuaHThl [lepuonuueckoil Tabnuupl. IlepnoauyHOCTs B M3MEHEHUH BEJIIMYMH PAJMYCOB,
SHEPruy MOHM3AIMM, CPOJCTBA K AJIEKTPOHY, 3JIEKTPOOTPULIATENbHOCTU aToMoB. llomoxkenue
XUMHUYECKOro ieMeHTa B Ileproanueckoil cucreMe Kak €ro riaBHas xapakrepucrtuka. llepuo-
JUYHOCTh B U3BMEHEHUU CBOMCTB MPOCTHIX BEIIECTB U OCHOBHBIX XUMUYECKUX COCTUHEHHUM (OK-
CHJIbl, TUIPOKCU/IBI, TaJIOreHUIbl). BepTrukaiibHble, TOPU30HTAIbHBIC U JUAarOHAJIbHBIE aHAJIOTUU
B [Iepnoanueckoii cucreme.

Moayasb 3.Xumu4eckasi CBs3b.

5-6. Xumuueckasi CBSI3b U cTpoeHue MoJjekyJ. [lonaTue o mpupoae XUMUIECKOH CBS-
3U. XapaKTEPUCTUKU XUMUYECKOW CBSI3U: DHEPrus, JJIMHA, NOPSAJOK M NOJAPHOCTh. OCHOBHBIE
MOJIO’KEHUS U HEeJOCTaTKu MeToAa BaneHTHou cBsa3u (BC). o-, 7-, d-cBa3biBanue. Tunsl rubpu-
JM3alMM aTOMHBIX opOuTaneil. OCHOBHBIE OHATHUS O METO/I€ MOJIEKYJISIpHbIX opOuTaneit (MO).
Meton MO JIKAO. JIByX1IeHTPOBBIEABYXAJIEKTPOHHbBIE MOJIEKYIISIPHbIE OpOUTaNu. DHEepreTuye-
CKHE UarpaMMbl ABYXaTOMHBIX TOMOSIJIEpPHBIX MOJIEKYJ, 00pa30BaHHBIX 3J€MeHTaMu 1-ro u 2-
ro Nepuo0B. DHEPrusl NOHU3AIMN, MAaTHUTHBIE U ONTUYECKHE CBOICTBA. DHEPreTHUecKue aua-
rpaMmbl mpocrteinmx rereposiaepusix Mosiekyn (CO, HF, LiH, H,O u t1.1.). [lonsitHe o Tpex-
neHtpoeix MO (BeH;, XeF;). Bonmopoanas cBsizb. Cnalble B3auMOJEHCTBUS: BaH-IEp-
BaanbCcoBbl CUIIBL.

Mopayab 4. OcHOBBI XMMHYeCKOii TepMOAUHAMUKHN. KMHeTHKa XMMHMYeCKHX peak-
IHM.

7. OcHOBbI XUMH4Y€CKOH TePMOJAMHAMMKH. 331a4l XUMHUYECKOH TepMoanHaMukH. I1o-
HATHS: CHCTEMa, MapaMeTphbl COCTOSIHUS, TEPMOIMHAMUYECKOE paBHOBECHE, 0OpaTHUMble 1 HEOO-
patuMble mpoliecchl. BaxkHelne npru3Haku XUMUYECKUX MpeBpauieHuii. HeoObuHble xumuye-
ckue npeBpatieHus. [lepBblil 3aK0H TEpMOAMHAMUKHA. BHYTpEHHSs SHEPTUs U €€ U3MEHEHHE NIPU
XUMHYECKMX M (a30BBIX INpeBpalleHusX. Temiora U padoTa pa3iMyHOrO poja. DHTAIBIHUA.
CraHapTHOE COCTOSIHME M CTaHIAPTHBIE TEIUIOTHI XUMUYECKHUX peakiuil. Temnora u sHTanbIusa
obpazoBanus. TepMOXHMHUUYECKHE pacueThl, OCHOBaHHBIC Ha 3akoHE ['ecca. TermmoemkocTs. Tem-
nepaTrypHas 3aBUCMMOCTb TEIUIOEMKOCTH M SHTAIbIINK. DHEPIUsl XUMHUUYECKOM CcBsi3u. Mcnonb3o-
BaHUE XMMHUYECKUX U (a30BBIX MPEBpAIICHNUN B HEOPraHMUECKUX CHUCTEMax JJIsi TeHepUpOBaHus,
XPaHEHUs1 U TPAHCIOPTHPOBKU 3HEPrHil. BTOpoil 3aK0H TepMOAMHAMHUKH. DHTPONHs. 3aBUCH-
MOCTb SHTPONUU OT TemnepaTypsl. CTangapTHas sHTponus. I3MeHeHne sHTponuu npu (pa3zoBbIX
nepexoaax U XMMHUECKuX peakiusx. JHeprus ['u66ca u sneprus ['enbmronsia. YpaBHeHue co-
CTOSIHUSI. XMUMHWYECKUN MOTEHIMAI U aKTUBHOCTh. KpUTepuu camMonpou3BOJbHOTO MPOTEKaHUS
IIPOLIECCOB B U30JMPOBAHHBIX M OTKPBITBIX CUCTEMAX.

8. Kuneruka W MexXaHU3M XMMHYECKHX peakiuii. Xumuyeckoe paBHoBecue. CKo-
pPOCTh XUMUYECKOW PEAKINH, €€ 3aBUCUMOCTb OT IIPUPO/BI U KOHILIEHTPALlMU PEareHTOB, TEMIIe-



patypsl. Ilopsnok 1 MonekynspHOCTh peakinu. KoHCTaHTa CKOpOCTH U €€ 3aBUCUMOCTh OT TEM-
neparypsl. YpaBHeHUE AppeHuyca. DHEPrus aKTUBalMU. MexaHu3M U KHHETUKA PEaKIHil B TO-
MOTEHHBIX M T€TePOTeHHBIX cucTeMax. LlenHpie u KonedarenbHble peakuui. [ OMOreHHBIN U Te-
TepOreHHbIN KaTtanu3. Aytokaranus. OOpaTUMOCTb XUMUYECKUX peakuil. Y CJIOBHUSI XUMUYECKO-
ro Mexda3oBoro paBHoBecHus. KoHCTaHTa XUMHUYECKOT0 paBHOBECHS KaK Mepa TIyOHHBI MPOTe-
KaHMs IpoleccoB. Vcnonp30BaHUE CTaHAAPTHBIX YHTAIBINN U SHTPOIUM 1711 pacyeTa KOHCTaHT
paBHOBECHSI XUMUYECKUX peakiuil. PaKkTopbl, BIUAIOLIME HA BEIUYMHY KOHCTAHThl PABHOBECHSL.

Monayas 5. PacTBopbl.

9. PacTBOpBI HEITeKTPOIUTOB. [IpeacraBienne 00 UCTUHHBIX U KOJUIOMIHBIX PAacTBO-
pax. [Ipoueccel pactBopeHusi. CriocoObl BBIpRXKEHUSI COCTaBa PACTBOPOB. DHEPrusl KPUCTAILIIHU-
YECKOM PEILIEeTKH, JHEPrus conbBaranuuy. MakTopsel, BIMAIOIME HA pacTBOPUMOCTh. HachlmeHn-
HbI€ U HEHAachIIlleHHbIe pacTBOpbl. da3oBbie paBHOBecHs. OCHOBHBIE MOHSITHS: KOMIIOHEHT, (ha-
3a, creneHb cBoOoabl. IlpaBuno ¢a3. [Auarpamma cocrosHusi Boabl. KouraTuBHble CBOHCTBA
PacTBOPOB HERJIEKTPOJIUTOB U 3JEKTPOJIUTOB: JABICHUE HACBIIIEHHOIO Mapa, MOHWKEHUE TEM-
nepaTypbl 3aMep3aHust (KpUOCKOITHUS ), TIOBBIIICHUE TeMIIepaTypbl KUMIEHUs (30YIHOCKOIHSA), OC-
MOC ¥ OCMOTHYECKOE JaBJICHWE B HEOPraHMYECKHX U OMOJOTHYEeCKHX cucTteMax. MeMOpaHHOe
paBHOBecHe. MneanbHble 1 HeuaeaabHble pacTBOPHI. JlMarpaMMbl COCTOSIHUS JABYXKOMIIOHEHT-
HBIX CUCTEM C HEOTPaHUYEHHOW PaCTBOPUMOCTBHIO. /[ByXKOMIIOHEHTHasi CUCTEMA C MPOCTOU 3B-
TekTukoil. Kpuoruaparel. JuarpaMma COCTOSIHUSI C XUMUYECKUM COECIMHEHUEM KaK MPEACIIbHBIN
CiIy4yall CUCTEM C OTPULATEIbHBIMU OTKIIOHEHUSIMUA CBOMCTB OT CBOMCTB HACAJIbHBIX PACTBOPOB.
Kpucramnoruaparsl.

10. PacTBOpbI 3JIeKTPOIUTOB. M30TOHMYECKHI KOA(P(UIIMEHT, CTEICHh U KOHCTAHTA
nuccouuanuu. KucinotHo-ocHoBHOe paBHOBecue. [loHsATHS «kucnoTa» U «ocHoBaHue». Knaccu-
yeckas Teopusi AppeHuyca u ee orpanndeHusi. OCHOBHBIE ITOJI0KEHUSI IPOTOJUTUYECKON TEOpUHU
Bbpencrena — Jloypu, conpsiKeHHBIE MTapbl KUCIOT U OCHOBAHUI. ABTONPOTOIN3 BOAbl. KOHCTaH-
Ta IPOTOJMTUYECKOTO PAaBHOBECHS KAK XapaKTEPUCTHUKA CHUJIbI KMCIOT M OCHOBaHUM. B3aumo-
JENCTBUE CUIIBHBIX U CJIA0bIX MPOTOIUTOB, THAPOJIN3 KAaK YAaCTHBIN Cllydail KUCIOTHO-OCHOBHOTO
paBHOBecHs. OcaxIeHNEe TPYAHOPACTBOPUMBIX couieid. IIponsBenenne pacTBOPUMOCTH.

Mopayb 6. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE peakiiui. OCHOBBI 3JIEKTPOXUMMHU.

11-12. OxHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIC peakuuu. OCHOBBI 3JIEKTPOXHMMH.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIIECCH] KAK PEaKUu MepeHoca eKTpoHa. OKUCIUTEnu
Y BOCCTAaHOBUTENINA. YYacTUE BOJbI B OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakiusax. Cocrasie-
HUE YpaBHEHUHN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI, MPOTEKAIOIIMX B BOJHBIX PAaCTBO-
pax. MeToa MOHHO-MOJEKYJSIpHBIX Modypeakuuii. KonmuyecTBeHHbIE XapaKTEPUCTUKU OKUCITHU-
TEIbHO-BOCCTAHOBUTENIbHBIX NEPEXO0JI0B. DJIEKTPOJHBIE MOTEHIMAIbl METAJUIOB. [anbBaHUue-
CKHH 2JIEMEHT. BoOpOAHBIN 2JIEKTPO M BOJOPOAHBIN HYNb OTCYETa NOTeHUHanoB. CTaHaapT-
HBI€ YCJIOBHSI U CTaHJAPTHBIN MOTEHIMAJ MOoJypeakiuuu. Tabiuibl CTaHAAPTHBIX BOCCTaHOBU-
TeNbHBIX MOTEHIMANOB. Mcnonp30BaHue TaONMUYHBIX JAHHBIX ISl OIIEHKH BO3MOXHOCTHU MPOTe-
KaHUS OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil. OKuciIuTeabHble U BOCCTAHOBUTEIbHBIE
cBOiicTBa BOABI. J(MCIIPONOPLIMOHMPOBAHUE BELIECTB B BOJAHBIX pacTBopax. OKHUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PABHOBECUS B pacTBOpax. Y paBHeHne HepHcra. Bnusnaue pH Ha Bennuuny
BOCCTAHOBUTEJILHOTO MOTEHIMaNa. BiusHue koMIuiekcooOpazoBaHus 1 00pa30BaHUs Majiopac-
TBOPUMBIX COEJIMHEHHWH Ha BOCCTAHOBUTEJIbHBIE MOTEHIHUANIbI. DJEKTPOJIU3 PACTBOPOB U pac-
IUIABOB. DJIEKTPOXUMHUECKHE UCTOUYHUKH YHEPTUH. DIIEKTPOJUTHUECKOE MOTyUYEHHE METAJIOB.
DNEKTPOXUMHUYECKasi KOPPO3UsI METAIIIOB.

Moayas 7. KonnencupoBanHoe cocTosiHue BemecTBa. KommiekcHbie (KOOpaAMHAL M-
OHHBIE) COeTUHEHMUS.

13. KonaeHcHpOBaHHOe COCTOsIHMEe BemecTBa. Kpucraminyeckoe COCTOSIHHE Belle-
ctBa. OcHoBHBIe TUTBI KpucTaummyeckux ctpyktyp (NaCl, CaF,, ZnS, CaTiO3 u 1.1.). O6paso-
BAaHHME HWOHHBIX KPHUCTAVIOB KAaK pe3yJbTaT HEHANpPABJICHHOCTH W HEHACBINIEHHOCTH HOH-
MOHHOTO B3aumoaercTBus. MOHHBIN paguyc. DHEPTrusi KPUCTALINYECKON PElIETKU. 3aKOHOMEP-
HOCTH B U3MEHEHHMH CBOMCTB TBEPJbIX BELIECTB C MOHHBIM TUIIOM XUMUYECKOM CBs3U. BBenenue



B 30HHYIO Teopuio. [IoHATHS 0 30HAX: BaJICHTHOM, 3alPEIIEHHON U MPOBOAUMOCTH, UX 00pa3o0-
BaHUE U3 MOJIEKYJSIPHBIX opOuTaneil. MeTasuibl, MOIYNPOBOAHUKY, AUDIEKTPUKU. MoeKysp-
HbIE KPUCTAILIIBI.

14. OcHoBBI XMMHUH TBEPAOro Tejaa. XUMHUUYECKas CBSI3b U CTPYKTypa Kpuctauia. Kiac-
cudukanms nepexron: nedexts mo lortkn n @penkento. Hectexnomerpudeckne coeTuHEHNUS.
HedexTsl u cBOCTBAa KpHCTALIOB. KBa3uXxuMuueckoe ONucaHue paBHOBECHH JedeKTOB. 3aBU-
CUMOCTH JIe()eKTHOTO COCTaBa KPUCTANIOB OT YCJIOBHIA CHHTE3a. BiusHue neeKTOB HA KUHETH-
Ky TBep0(a3HbIX PEaKIIHA.

15-16. KomniekcHble (KOOPAUHAIIMOHHBIE) COMHEHUsI. DKCIICPUMEHTAIBHBIE OCHO-
Bbl KOOPJMHAILIMOHHOM T€OpUH. THUIBI JIMTAHJOB, JEHTATHOCTb. Xenarsl. M3omMepust KoMILIEKC-
HbIX coeanHeHnil. HoMeHKkaTypa KOMIUIEKCHBIX coeMHeHni. Onrcanue 3JIeKTPOHHOTO CTpoe-
HUS KOMIUIEKCHBIX coequHeHuil. Mcnonb3zoBanue merona BC. Ilonstue o Teopun nons nuras-
JIOB, TIPUOJTH-KESHHUS, JIeXKAIIUe B ee OCHOBe. Pacmieruienne sneprun d-37IeKTPOHOB B TIOJISAX pa3-
JUYHOW CUMMETPHUHU: OKTA3PUUYECKOM, TETPA3APUUECKOM, TETPArOHAIBHOM, KBaApaTHOM. [Ipu-
noxenue Mmeroaa MO i onMcaHusi KOMITICKCHBIX COSTUHEHHH. DHEPTHS CTAOMIN3AINUN TTOJIEM
auranoB. CHEeKTPOXUMHUYECKUN psif NuranaoB. Komrmiekcsl €i1aboro ¥ CHIBHOTO MOJIeH, UX
AJIEKTPOHHbIE KOH(PUIypalluu U MarHuTHele cBoiicTBa. Ilpupona ceszeit meramn - nuraua. IIpo-
SABJICHHUS] KOBAJEHTHOCTH. KOOpAMHAIMOHHOE YMCII0 U CTPYKTYpa KOMIUIEKCHBIX COECIUHEHUH C
MO3UIMKA TEOPUH MOJIA JIMTAHAOB. Peakuny KOMIUIEKCHBIX COEAMHEHMH. Peakuun 3amenieHus
JUTaHJ0B, UX MeXaHU3Mbl. IHepTHbIE U NTaOUIbHBIE KOMILIEKCH. BiusHue sHepruu crabuimsa-
[IMY TI0JIEM JIUTAHJIOB HA KUHETUKY PEaKIUi 3aMeIlleHUs TUTaHa0B. B3auMHoe BiIMsIHUE JIUTaH-
noB. Peakiun oOpasoBanusi yuc- u mpanc-u3omepoBPt(NH3),Cl,. Dddexr mparnc-iusaus.
Crartudeckass W JWHAMHYECKAs TEOPHH mpaHc-BIUSHUAS. XenatHeid 3d¢dekr. KucnotHo-
OCHOBHBIE CBOMCTBA KOMILIEKCHBIX COEIMHEHHI: POJb 3aps/ia KOMIUIEKCA, CTEIICHU OKUCIEHUS
[EHTPATBLHOTO MOHA M JIpYyTux (akTopoB. OKUCIHTEIHLHO-BOCCTAHOBUTEIBHBIC CBOMCTBA KOM-
TUIEKCHBIX coennHeHni. CTabunn3anus BbICIINX U HU3IIUX COCTOSTHUN OKUCIICHUS TEPEeXOTHBIX
METaJUIOB JIUTaH/aMH Pa3JIMYHbBIX TUIIOB.

Pazznen 2. XUMUSI DJJEMEHTOB U UX COEJJUHEHUM

Mopayas 8. Bogopoa. Xumus 3sementos IA, I1A rpynn

17. Bopopoa. Kuciaopoa. M3otonsl Bomopoaa. CTpoeHUE U CBOWCTBa MOHA OKCOHUS
H30". Yon H u ocHoBHBIe TuMBI ruapuaos snementos |-VIII rpynm. CTpoeHne u cBOHCTBA
TBEP/OH, )KUIKOM 1 ra3000pa3Hoi Bojbl. [lonydyeHnue, cBoOicTBa U MPUMEHEHHE BOOPOA.

18. DaemenTnl |A rpynmel: mejJ0YHbIe MeTAJLIbl. 3aKOHOMEPHOCTH B H3MEHCHUU
AIIEKTPOHHBIX KOH(UTypaIuii, BETUYUH PaJUyCcOB, YHEPTUN MOHU3aMu atoMoB. Ocoboe moio-
JKEHUE JINTUSI. DHEPTUsl KPUCTALTUYECKON PEIIeTKH, PU3NIECKHEe U XUMUUECKHE CBOMCTBA TIPO-
cThIX BemiecTB. OcOOEHHOCTH B3aUMOJICHCTBUS IIETOYHBIX METAJIOB C BOJIOM MO PSIAY TUTUH —
1e3uil. 3aKOHOMEPHOCTH B CTPOEHHWU W CBOMCTBaxX (TepMHMUecKash yCTOWYUBOCThH, KHUCIOTHO-
OCHOBHBIE CBOICTBAa) OCHOBHBIX THIIOB COCTUHEHHI: OKCHUIOB, IEPOKCUIOB, THIPOKCHIOB, Kap-
OOHATOB, TaJOreHUI0B. /[naronagbHOE CXOJICTBO JIUTUNA — MarHui. [loydeHne menoYHbIx Me-
TaJUIOB U3 IPUPOAHBIX coeIMHEeHUH. [I[puMeHeHne EeI0YHbIX METAJIIIOB U UX COEAMHEHUH.

19. Dnementsl 1A rpynnel: Oepu/uInii, MATHUI, KaJbIUHA, CTPOHIMIA, Oapuid. 13-
MEHEHHE JJIEKTPOHHBIX KOH(PUTypaIuii, BEMTUYHH PalyCcOB, JHEPTHH MOHMU3AIMH aTOMOB. Oco-
60e monoxxenne 6epusumst. [lomydeHne mpoCTHIX BEIIECTB W3 MPUPOIHBIX COeTUHEHHUH. [ uapok-
CUAbl OCpUIUTHST M MarHus: CTPOCHHE, KHCIOTHO-OCHOBHBIC CBOWCTBA, PEAKIIMU MPOTONU3a U
konaeHcauuu noHos Be (II) u Mg (II). Kapbonate! Oepusiius u marausa. Okcuaierat 6epuiins.
3aKOHOMEPHOCTU B CTPOEHUU M CBOMCTBAX OCHOBHBIX THUIIOB COEIMHEHHH IIETOYHO3EMEIbHBIX
AJIEMEHTOB: OKCHJIOB, THUAPOKCHJIOB, KapOOHATOB, TaJIOreHUAOB. KOMIUJIEKCHBIE COEAMHEHUSI.
JlmaroHanbHOe CXOACTBO Oepuiinit — amoMuHuil. [IpuMeHnenue Oepuuius, MarHus U 1IeN04-
HO3E€MEJIbHBIX 2JIEMEHTOB.

Moayasb 9. daementst IIIA, IVA rpynn

20. dnemenTsl IIIA rpynnsbi: 60p, aJlOMUHHEA, TrAaJUIHA, THAMHA, TAJNJIHA. DIEKTPOH-
Hast KoH(urypanus. Paguyc u sHeprus noHU3auu atoma 6opa. XapakTepHbIE CTETICHH OKHCIIe-



HUS U KOOpAMHALMOHHBIE uucia. Kpucrammdeckas CTpyKTypa, (pU3HUECKHE W XUMHUYECKUE
cBoiicTBa Oopa. Ilomydyenue, crpoenue, cBoiictBa aubopana BoHg: BoccTaHOBUTETBHBIE CBOMA-
CTBa, B3auMojieiicTBue ¢ BoJo#, runpuaom sutus (LiBH,), okcunom yriepona (HsBCO — kap-
6onm00pana). 'omonorudeckue psaasl ruapuoB 6opa: ByHpis 1 BpHpts. CTpoeHne u 3akoHo-
MEpHOCTH B cBoiicTBax OopanoB. [lomyueHne, 0COOEHHOCTH CTpoeHus u cBoiicTBa B,O3 u 60p-
HBIX KHCJIOT. 3aBUCUMOCTb COCTaBa MPOJIYKTOB IOJMMepHU3aluu okcoboparos oT pH cpeas! u
KoHIeHTpanuu. CorocTaBiIeHne IPOIECCOB IeruapaTanuu opropochopHoOit 1 OPTOOOPHOI KHC-
70T. JlnaroHagpHOE CXOACTBO O0Opa U KPEMHMS Ha IIPUMEpE TUAPUIOB, TAJIOTE€HUIOB, OKCHIOB U
OKCOKUCIOT. CormocTaBieHrne CTpPOCHHUS U CBOMCTB OOPaToB, KapOOHATOB M HUTPATOB METAJUIOB.
AHaJiorusi B CTpOGHUU U CBOMCTBAaX COeIUHEHUI: OeH30:1 — Oopazoul, anMa3 — O6opasoH. [lomy-
yeHue Oopa U3 MPUPOAHBIX coenuHeHuid. [IpumMenenue 6opa M ero coeAMHEeHU. 3aKOHOMEPHO-
CTH B U3MEHEHMHU DJIEKTPOHHBIX KOH(PUIypaluii, paanycoB, SHEPIrUM NOHU3ALNH, XapaKTePHbIX
CTETIEHEH OKHCICHHS aTOMOB aIOMUHHUS, TILIHs, MHIUA, Taumd. llonydyenue, ¢puszndeckue u
XMMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB. 3aKOHOMEPHOCTH B CTPOEHUH M CBOWCTBAaX (TepMHUye-
CKasi yCTOMYUBOCTBH, KHUCIOTHO-OCHOBHBIE M OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIE) COCIMHEHHUN
3JIEMEHTOB B CTENEHM OKHUCIEHHs +3: OKCUAbBI, TMIPOKCUIbI, rajioreHuipl. KommiekcHsie co-
€IMHEHUS AMIOMUHUS. [ MApUA alOMUHUS ¥ aTFOMOTUIPUIBI MIETOYHBIX METaIOB. MI3MeHeHnune
YCTOMYMBOCTH COEJMHEHUHN 3JIEMEHTOB B HM3KHX CTEMEHAX OKHCICHMs B MOATPYIIE, a TaKkKe
ropuszoHTaibHOM psiay: TI-Pb-Bi. ComnocraBienue cTpoeHust U CBOWCTB OJHOTHUITHBIX COCHHE-
auiit T1 (1) u Rb (1), Al (111), Sc (111), Ga (IIT) u Zn (II). [IpuMeHeHME aTOMUHKS, TaJIds, WH-
TIVISL, TAJUTHSE M X COETMHEHHM.

21. Duementsl IVA rpynnsi: yriiepoa, KpeMHUii, repMaHuii, 0JI0B0, CBUHEL. DJIEK-
TpOHHAst KOH(QUTYpAIHs, pa3Mep aToMa, SHEPTUs HOHU3AIMH U CPOJCTBO K DIEKTPOHY, SJIEKTPO-
OTPULATENILHOCTh. 3aKOHOMEPHOCTH B M3MeHeHUH npouynoctu -0, O-H, O-I" (I'-ranoren) ud—
Ocssizeit. Ocobennoctu kareHanuu B psgy C-Si-Ge-Sn-Pb. XapakrepHbie cTerneHn OKUCICHUS 1
KOOpAMHaIMOHHbIE yKcaa. OcobeHHOCTH yriaepoja. Tunbl CTPYKTYp U OCOOEHHOCTH XMMUYe-
CKOH CBSI3M B TBEPIBIX MPOCTHIX BellecTBax. Anmas, rpadur, kapoun, gymiepensl (Ceo, C7o 1
T.J1.) — noauMopdHbie GOpMBI yriiepoaa. 3aKOHOMEPHOCTH U3MEHEHUs (PU3MUECKUX U XUMUYe-
CKMX CBOWCTB IPOCTBIX BEUIECTB: B3aUMOJICHCTBHE C Pa30aBICHHBIMU M KOHIICHTPUPOBAHHBIMHU
pactBopamu HC1, HNO3, H,SO,4, NaOH, metannamu, nemetannamu. CoeJMHEHHs BKITFOUYCHUS.
Paznuurie B peakiIMOHHON CIIOCOOHOCTH YIIIEBOJOPOIOB M CHIaHOB, XyopuaoB yriaeposaa (CCly)
u kpemuus (SiCly). CO u CO,: monyuenue, comocrapienue crpoerus (MO JIKAO, MBC), ¢u-
3MYECKUX (PHEPTrHs JAWCCOLMAINH, TUTOJIBHBII MOMEHT, TeMIieparypa (ha3oBBIX MEPEXOJ0B) U
xuMuyeckux (B3aumogeiicteue ¢ HyO, Merannamu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOM-
ctBa, CO u CO; kak juranabl) cBoicTB. CBoiicTBa SiO,. ComocraBjieHne CTPOSHUS U CBOWCTB
HCOOH u HyCOj;. Tepmuueckass ycToMuuMBOCTh KapOoHaToB. COMNOCTaBICHHE CTPOEHHUS U
ceoiictB CO;, n HCO3, kapOboHaToB 1 criinkatoB. OCHOBHBIE TUIIBI CTPYKTYp cuiukatoB. CTpo-
€HHE U CBOMCTBA LIMAHOBOJIOPO/Ia, POJAHOBOJIOPOJIa M UX MPOU3BOAHBIX. Du3nueckue u XuMu-
YECKHE CBOMICTBAa KPEMHMs, T€pMaHHUsl, 0J0Ba, CBUHIA. KpeMHUI U repMaHuil — MOJYIPOBOJ-
HUKHU. 3aKOHOMEPHOCTH B MU3MEHEHUH CTPOSHHS U XMMUYECKHX CBOMCTB OKCHUIOB U THUIPOKCH-
noB  Ge-Sn-Pb  (Ttepmuueckas  ycTOWYHMBOCTh, KHCJIOTHO-OCHOBHBIE M OKHCIHUTEIBHO-
BOCCTaHOBHTENbHBIE cBoicTBa). [Ipupoansie coequnenus C, Si, Ge, Sn, Pb. [IpuHuune! momy-
YEeHUs MPOCTHIX BeliecTB. [I[puMeHeHne MPOCTHIX BEIIECTB M OCHOBHBIX XMMHUYECKHX COEIHUHE-
HUI: OKCHI0B, OKCOKUCIIOT U TUAPOKCHJIOB, THIPUIIOB, XaIbKOT€HUI0B, KapOUI0B U CUIIMIIU/IOB,
KapOOHATOB, CUIIMKATOB.

Il CEMECTP

Mopayasb 1. daemenTsl VA rpynnsi

22. DaemenTbl VA rpynmnsi: a3ot, ¢ocdop, MbIIbAK, cypbMa, BUCMYT. O0mas xa-
PaKTEpUCTHKA DJIEMEHTOB: DJIEKTPOHHAsI KOH(PUTYpalusi, pa3Mep aTOMOB, YHEPTUSI HOHHU3AINN U
CPOJICTBO K BJIEKTPOHY, JIEKTPOOTPHUIATEIBHOCTh aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHUH KO-
OPJIMHAIIMOHHOTO YHCIIA, MPOYHOCTH OAMHAPHBIX (D-3) u ABOMHBIX (D=0D) cBsA3eH, CTAaOMIBHO-
CTH COSAMHCHHI C XapaKTepHBIMU CTENeHsIMU okucieHus. OcoObie cBoiicTBa azota. MO u CBOIi-



ctBa Ny, N,". Ctpoenue 6enoro, KpacHOro u 4epHoro Gocdopa, MBIIBAKA, CypPbMbl H BUCMYTA.
3aKOHOMEPHOCTH B U3MEHEHMH (DU3MUECKUX M XMMHYECKHX CBOMCTB MPOCTHIX BeliecTB. MeTo-
JIbl CBSI3BIBAHUS MOJIEKYJISIPHOTO a30Ta. OcOOEHHOCTH cTpoeHus (BaneHTHble yribl H-O-H, miu-
Ha cBsi3U D-H, AUMOnIbHBIN MOMEHT), 3aKOHOMEPHOCTH B U3MEHEHUHU (PU3NYECKUX U XUMHUECKUX
CBOWCTB BOJOPOIHBIX coeanHeHnit DHz (Temmeparypa ¢a3oBBIX MEPEX0J0B, TEpPMUYECKas
YCTOMYMBOCTb, KHUCIOTHO-OCHOBHBIE U BOCCTAHOBUTENbHbBIE CBOMCTBA). [lomyuenue u cBoiicTBa
aMMHaKa, aBTOMOHU3ALUs, PEAKIIMU 3aMEILEeHUs, aKIENTOPHbIEC (TPOTOIUTHUYECKOE B3aUMOIEH-
CTBHUE C BOJIOi), TOHOpHBIE (0Opa3oBaHNE aMMHUAKaTOB) U BOCCTAHOBUTEJIbHBIE CBOICTBA aMMH-
aka. Tepmuueckast yCTOHYMBOCTbH coJieli aMMOHMSI — (ocaToB, XJIOPHIOB, CYyIb(HATOB, HUTPAT-
oB, HUTpUTOoB. ComocraBieHue CTpoeHHs U cBOMCTB ruapokcuwiamuHa NH,OH u ruppasuna
N2Hs (KMCIIOTHO-OCHOBHBIX U OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIX). CTpPOCHHE U CBOMCTBA a30-
TUCTOBOJOPOIHOM KHCHOTHL. CocTaB, CTpOEHUE U 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB OKCH-
1o azora: NoO, NO, N,O3, NO2, N2O4, N2Os (aumonbHBIE MOMEHT, MEXMOJIEKYISIPHOE B3au-
MOJICHCTBUE, B3aUMOJICHCTBUE C BOJAOW, Temreparypa (a3oBbIX IEpexoA0B, TepMUUecKas
YCTOMUYMBOCTD, KUCJIOTHBIE cBOMCTBA). [lonyuenue okcunoB azora. Cxema MO, conocraBieHne
cBoiicte NO u NO*. Annonnsie (NO, NO3 ) u karuonnsie (NO', NO,") dopMmbl okcHaoB a3orta
(I1I), (V). AucnponopuuonupoBanue okcuaoB azora (III), (IV) B kucnoit u menoyHoit cpenax,
MOJISIPHBIX U HEMOJSIPHBIX pacTBoputensx. CUHTE3 O€3BOAHBIX HUTPATOB METAIOB. TepMude-
ckoe pasioxenue HutpatoB merawioB (Na, Ag, Pb). Tloxydenue, comocraBieHue CTPOCHUS U
coiictB azotuctoii (HNO;) u azotnoit (HNO3) KHCIIOT: yCTOMYUBOCTD, KUCIOTHBIC U OKUCIIH-
TEIHbHO-BOCCTAHOBUTEIIBHBIC CBOWCTBA BOJHBIX pacTBopoB. OxuciurensHbie cBoiicTBa HNOs.
3aBHUCHUMOCTh COCTaBa MPOJIYKTOB B3aUMOJICHCTBUS a30THOM KUCIOTHI C METAJIJIaMH OT KOHIICH-
TpalK a30THOM KHUCIOTHI M Mpupojabl Metamia. ['mnoasorucras kuciaora (HON),: crpoenwue,
KHUCIIOTHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA. OcoOeHHOCTH cTpoeHust okcuaoB dochopa (III) u
(V). 3aKkoHOMEPHOCTH B M3MEHEHUU KHCIOTHO-OCHOBHBIX, OKHUCIMTEIbHO-BOCCTAHOBUTEIHHBIX
CBOICTB U Tepmuueckoil ycronunBoctu kuciot HzPO,, H3PO3, H3PO,4. B3aumoneiictBue doc-
dopHoro anrugpuaa ¢ Bonoi. Kongencuposannsie pocharsl. OpTo-, mupo-, MeTa-, MOJIUMETa-
docdarsl. Bzaumoneiictue pacrBopumsix conerr HzPO,, H3POs, H3PO, ¢ AQNOs. Ctpoenue u
cBorictBa xjopunoB (PCls, PCls) u okcoxnopuna (POCl3) docdopa. Coenunenus ¢ocdopa ¢
azotoM. uarpammel BD-CO coenunenmii azora u ¢ocdopa. OOmue TeHASHIINN B U3MEHEHUU
CTPOCHHUSI U CBOMCTB OKCHJIOB M OKCOKHCIIOT 3yieMeHTOB VA rpynmsl [lepuogndeckoit cuctemsl
(KUCIIOTHBIX ¥ OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX ). OCHOBHBIC IPUPOJAHBIE COCTUHEHUS, TIPUH-
MBI MOJIYYEeHUs U3 HUX a30Ta, (hocdopa, MBIIIbIKA, CypbMbl, BUCMyTa. Ponb coennHeHuit a3o-
Ta 1 hocopa B IKOJIOTHH U B OMOJIOTHUECKUX TpoIieccax.

23. dnementsl VIA rpynmnbl: KHCJI0PoOa, cepa, cejleH, TeIyp. 3aKOHOMEPHOCTH B U3-
MEHEHHUH SJIEKTPOHHON KOH(UTyparuu, BEIUYUH PaINyCcoB, SHEPTUS UOHU3AIMU U CPOJICTBA K
AJIEKTPOHY, XAPAKTEPHBIX CTETEHEW OKHCIICHUSI, DJIEKTPOOTPUIATEIHFHOCTH aToMOB. OTinuu-
TebHBIE CBOWCTBA KUCIOPOAA, pT — P CBSI3BIBAHUE, OCOOCHHOCTH KaTeHanuu (0Opa3oBaHUs
roMosiiepHbIx 1ernei) B psgax O-S-Se-Te, CI-S-P-Si. O3o0n. O30uuab1. CXeMa SHEPreTHUECKUX
ypoBHeit MO, ocobennocTH cBoiicTB Monekynbl O, 1 nonos O, u O, . M3MeHeHue cocTaBa Mo-
JIEKYJ, BHYTPU- U MEXMOJIEKYJISIPHOTO B3aMMOJCIHCTBHUS B PANY KUCIOPOI-Cepa-CeleH-TeITyp.
3aKOHOMEPHOCTH B U3MEHEHUHU (DU3MUECKHUX CBOMCTB MPOCTHIX BEIIECTB (IHEPTHUS KPUCTAIIIHYE-
CKOW pEIIeTKH, Temreparypa (pa3oBbIX MpeBpalleHHi, TeMIepaTypHas 3aBUCUMOCTh BS3KOCTH
cepbl). CpaBHeHHe (ha30BBIX TUArpaMM BOJBI M Cephl. XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB:
aHAJIOTUsl B MpOoIleccax B3aWMMOJICHCTBHS TajJOT€HOB M XaJIbKOT€HOB C BOJOW, B3aUMOJICHCTBUE
XaJIIbKOTEHOB ¢ HEMETAJlJIaMH M MeTajilaMu. XanbkoreHuabl. Kucnopon, cepa, ceneH, Tennyp B
reo- u Ouocdepe. [lomydeHne mpoCTHIX BEIIECTB W3 MPUPOIHBIX coenuHeHuid. [Ipumenenue
KHCTIOpPOJ1a, XaJdbKOTEHOB U WX coeluHeHui. Bomopoaneie coenunenus. [lapameTpbl MoJeKyn
H,D (mwHAa W SHEprus CBS3M, BAJICHTHBIA yrol), 3aKOHOMEPHOCTH W3MEHEHUS (U3MYSCKUX
CBOMCTB MOJIEKYJ (UMOIBHBI MOMEHT, YHEPTHsl IUCCOIMAIINH, TeMIlepaTypa (pa3oBbIX Mepexo-
noB). Aronpotonu3 coeauHenuit HI' u HyD, ux B3aumopaeicTBue ¢ Booi. 3aKOHOMEPHOCTH B
W3MEHEHUU KHUCIOTHBIX M BOCCTAHOBUTEIBHBIX CBOMCTB XaJIbKOT€HOBOJ0pO0B. Ocoboe moio-



xenne HyO B psany coenqunennit HoD. Ilepokeunasr H-O-O-H, runponepoxcuns M-O-O-H. Ilo-
mucynbhansiH-(S,)-H. Okcuapbl xanbkorenoB. CpaBHCHHE CTPOCHHS M CBOMCTB HM303JIEKTPOH-
HeIX aHatoroB: S;0, SO,, NO, . ComocraBieHue cTpoeHUS U cBOWCTB OKcUAOB D0; m DOs.
Ycnosus okucnenust SO, B SO3. Oxcokucnorsl HoSO3 u HoSOy4: koppernsiius cTpoeHHsI aHHOHOB
U XUMHYECKHX CBOUCTB. Tayromepusi Oucynbpur-uona. CTpoeHue, MoydeHue, OKUCITUTEIbHBIC
u BoayotHumaromue cpoiictBa HoSO,4. Cucrema HyO-SOs3. Tepmuueckas yCTOMYHMBOCTD CYJlb-
¢datoB. ComocTaBiIeHUE CHIIBI KHCIOT, TEPMUICCKON YCTOMYMBOCTH U OKUCIIUTEITHHONW aKTHBHO-
ctu okcokucinot HoD03 u HyD0,. JlnarpamMmmbl BOJIbT-2KBUBAJICHT — CTEIIEHb OKUCIICHUS B PAITY
xanbkoreHoB. CTpoeHue, MoTy4eHrne, CBOMCTBa THOCYIb(aTa HaTpusl. [ oMosiepHbIe IIenH B TO-
autronarax [03S-(Sp)-SOs] , rae N = 1+22. U3osnektponnsie 3amereHus B HoSO,: atoma kuc-
Jopoja Ha cepy (Trocyabdar-uon), nepokcorpynny —O—O— (H,SOg); ruaApOKCHILHON TPYIIITBI —
OH Ha MOCTHKOBBIN KHCIIOPOJ B MOJUCYyIb(darTax, [SO4-(SOg)n]2', rae N = 1,2,3; Ha rajgoreH B
okcoranoreannax D0,0; u Ha mepekucHyro rpymnmny —O—-O— B mepokcocynbparaxH-O-0-SO,-
OH. Ctpoenue u cBOICTBa raJIOT€HUIOB CEPBI, CEJICHA, TeILTypa.

Mopayas 2. daementsl VIIA, VIIIA rpynn

24. Jnementsl VIIA rpynnsi: ¢prop, xja0p, 6pom, Hoa. 3aKOHOMEPHOCTH B U3MEHEHUU
AJIEKTPOHHON KOH(HUTypaIuu, BETUYHH PAIUyCOB, SHEPTUU HOHU3AIUHU, CPOACTBA K AJICKTPOHY,
AIEKTPOOTPUIIATEILHOCTH, XapaKTEPHBIX CTENEHEH OKHUCIEHHS aTOMOB TraloreHoB. Pazmuuue
sneprun 3S-3p, 45-4p u 5s-Spopdutaneii u cpoiicTBa ramoreHoB. OcobeHHocTH (hropa. AHaO-
rust ¢prop — Bogopoa. Ctpoenue moneky:n ranoreHoB (MO JIKAO), MexMOIeKyIsIpHbIE B3aUMO-
JNEHCTBUS U (U3NUYECKUE CBOMCTBA MPOCTHIX BEMIECTB. [[PUHIIUIIBI TOTYYCHHSI IIPOCTHIX BEIIECTB
U3 MPUPOAHBIX coenuHeHui. [lpumenenue rajoreHoB. B3anuMonelicTBrue rajoreHoB ¢ MeTasuia-
MU U HEMETaJUIaMU. 3aKOHOMEPHOCTH M3MEHEHHS THUIIa XUMUYECKOW CBSI3M M CBOMCTB rajore-
HuoB 3neMeHToB |-V rpynn [lepuoanueckoit cuctembl. 'oMO- U reTepoNUTUYECKUE MTYyTU pas3-
pbIBa CBSI3U B MOJICKYJIaX TaJIOT€HOB (B3aMMOJIEUCTBUE C BOJOPOAOM, YyriieBoiopojaamu). Ctpoe-
Hue mousiekyn (MO JIKAO) u ¢usnueckue cBoiicTBa (SHEPrUsl TUCCOLMALNU, TUMOIBHBIA MO-
MEHT, TeMIlepaTypa IJIaBJICHHs, KUIIEHUs) raJoreHoBo10poAoB. CriocoOs! nonydenus. Cucrema
HCI- H,0. 3aKk0OHOMEPHOCTH B M3MEHEHHUH KHCIOTHBIX U BOCCTAHOBHTEIBHBIX CBOMCTB rajiore-
HOBOJIOPOJIHBIX KUCIIOT. B3aumo/ielicTBie rajloreHoB ¢ BOJIOM: cosibBaTalus U KJIaTpaTooopaso-
BaHUE, TETEPOIUTUYECKOE Pa3I0KEHHE, TEPMOANHAMUYECKAE U KUHETHUECKUEe (aKTOPhI, Ompe-
JIEJISTIOIIE COCTaB MPOYKTOB B3aUMOJIEHCTBUS TAIOTEHOB ¢ BoJI0M. Kucinopoanbie coequHeHus
raJIoreHOB. 3aKOHOMEPHOCTH B CTPOEHUH U CBOIcTBax okcuaoB. CriocoOb! momyueHus. M3zmeHe-
HUE CTPOCHHSI U CBOMCTB (T€PMHUYECKass YCTONYMBOCTH, OKHCIHUTEIbHbBIE, KHUCIOTHO-OCHOBHBIC
CBOWCTBA) KMCIOPOAHBIX KHCIOT rajgorenoB 1o psiy HI'O — HI'Op— HI'O3— HI'O4. Conocrasne-
HUE YCTOWYMBOCTH U OKUCIUTEIBHBIX CBOWCTB KHCIOPOJHBIX KHCJIOT TAJIOT€HOB C IMOMOIIBIO
nuarpamm BO-CO. Ilopsanok B3aMMHOTO BBITECHEHHUS TAJIOT€HOB U3 TAJIOT€HOBOJOPOAHBIX, KHC-
JIOPOAOCOEPKAMMUXKHUCIOT U uX coseil. Mexranorennsie coenunenns (MI'C). Ctpoenue mo-
JIeKyN B mpuOmmkeHun MeToaa BaieHTHbIX cBsa3eil (MBC). Katuonnsie u annoHHbIe (HOPMBI TO-
moatoMHbIX MI'C. DHeprus cBsizu, cTpoeHue (Moaens ['niecnu) u TepMuyeckas yCTOH4MBOCTh
rerepoatoMHbIX MI'C. Ananorust B xumuueckux cBoiictBax MI'C u npocteix BemecTs I'z: B3au-
MOJIEHCTBUE C BOJIOM, OKHUCIIEHHE METaNIOB, aBTOMOHU3ausl. KaTHOHHbIE U aHHOHHBIE (HOPMBI
rerepoaroMublx MI'C. [Tpumenenne MI'C.

25. Dnements! VIIIA rpynnei: HHepTHBIE (0J1arOpoOaHbIE) Ta3bl. DIIEKTPOHHAS KOH-
durypanus, BeTUYNHBI PAAUYCOB M YHEPTHH MOHU3AIMUA aTOMOB MHEPTHBIX ra3oB.llomyuenue,
CTPOCHHE, CBOMCTBA MHEPTHBIX Ta30B: TeMIiepaTypa (a3oBbIX IMEPEX0/I0B, pACTBOPUMOCTH B BO-
Iie, KiaTtpaTsl, B3auMmoJeiicTeie co propom. CuHTe3 coeAMHEHU MHEPTHBIX Tra3oB (baptierT).
Crtpoenue, coiictBa propuaoB kceHoHa XeF,, XeF,, XeFs (B3anmoselicTBre ¢ BOIOH, THUCIIPO-
MOPIIMOHUPOBAHKE, OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE CBOKWCTBA). KHCIOpOIHbIE COeNUHEHUS.
TpexueHTpoBasi, YETHIPEXINEKTPOHHAS CBSA3b BO (TOpUAAX MHEPTHBIX razoB. J(marpamma BO-
CO coenuHenuii kceHoHa. [I[puMeHeHrne HHEPTHBIX Ta30B.

OO01IHe 3aKOHOMEPHOCTH XUMUM coeIMHeHuil B psiny Li — F. Diekrponnas ctpykrypa
aTOMOB, OpOUTANBHBIC PAANYCHI M SHEPruu HOoHU3auu. CTEIeHH OKUCIICHUS W KOOPIUHAIIHOH-



HBIC YMCIIa IICHTPaIbHBIX aTOMOB Li — F 1 B ux coenunenusx. KarnonHbie 1 aHHOHHBIC ()OPMBI B
BOJHBIX pacTBopax. [IpocTeie BemiecTBa, SHEPrUM aTOMM3AIMH U PEAKIMOHHAS CIIOCOOHOCTb.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTBIX BELIECTB. 3aKOHOMEPHOCTU B HU3MEHE-
HUH CBOMCTB OKCHIOB M TUAPUIOB. [IpuHIMnuanspubie otanuust Li — F oT ux aHamoros B cOOT-
BETCTBYIOIIMX TJIaBHBIX MOArPYIIAX NEPUOJAUYECKON CUCTEMBI.

Moayas 3. daementsl 1VB, VB u VIB rpynn

26. DaemenTthl IV b rpynnei: TuTaH, uupkonuii, raguuii. CornocraBneHue 3JIeKTPOH-
HBIX KOH(UTypaluii, BeJIUYUH PagruyCcoB, SHEPIrUN MOHU3AIMHU, XapaKTePHBIX CTENEHEH OKucie-
HUS, KOOPJAUHALIMOHHBIX yKcen aToMOB 1eMeHToB [VA u VD rpynn. Ilonyuenue, npumenenue
U COMNOCTaBJCHHE (PU3NYECKUX M XHMHUYECKUX CBOWCTB MPOCThIX BemlecTB. CorocraBiieHue
CTPOCHHUS U CBOMCTB OJHOTUIHBIX coeaunenuit B psaay D(IV) — D(I11) — D(1I). KomruiekcHbie
coenuHeHMs. Paznenenue coenuuennii mupkonus u radpuus. Juarpamma BO-CO mis coenune-
HUU TUTaHA. AKBa- U TUIPOKcOoKOoMIUIeKCHI 35ieMeHTOB |A, 1A, IIIA u IVB noarpynmn. Ilepekuc-
HBbIE COeIMHEHUs TUTaHa. [[puMeHeHnne coeMHeHn TUTaHa, HUUPKOHUS U rapHUsl.

27. daemenTsl VB rpynnbi: Banaauii, Huoouii, Tantaa. CorocraBlieHUE 3JIEKTPOHHBIX
KOH(UTYpaluii, BEJIUYUH PAJAUYCOB, SJHEPTUHU MOHU3ALUU, CTENIEHEH OKUCICHUS, KOOPAUHAIH-
OHHBIX YHUCENI aTOMOB 31eMeHTOB V A u V b rpymm. [lonydenue, npuMeHenne, Gu3nIecKue 1
XMMUYECKHE CBOMCTBA MPOCTHIX BewlecTB. COINOCTaBICHUE CTPOCHUSI U XMMHYECKUX CBOMCTB
KaTHOHHBIX U aHHOHHBIX (popm coeauuenuit V(V) u P(V). M3omonucoeauHeHus: cTpoeHue, 3a-
BUCUMOCTb cocTaBa oT pH u konuentpauuu. Juarpamma BO-CO nns coequnenuit Banaaus. Co-
MIOCTaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX U KUCIOTHO-OCHOBHBIX CBOWCTB COEJIMHEHUN
Banaaus B crenensx okucienus llI-111-1V-V. Cynsdoconu u nepekucHbie cCoeJMHEHHS BaHAIUs
(V). Coenuuenust HHOOUMS U TaHTajla C HU3KUMH CTETICHSIMU OKuciIeHus. KimacTepsl.

28. Daementsl VIB rpynmnbi: xpom, moaudaeH, BoJjbdpam. ComocTaBieHue 3JeK-
TPOHHBIX KOH(UTYpaIMid, BEJIWYUH PATUYCOB, SHEPIHMH HOHU3AIUH, XapaKTEPHBIX CTENECHEU
OKHCJIEHUs, KOOPJIMHALIMOHHBIX yucen atoMoB 31eMeHToB VI b u VI A rpynn. CpaBHeHue xu-
MUYECKUX U (PU3NYECKUX CBOMCTB MPOCTHIX BemecTB. Vx nomyuenue u npumenenue. Conocras-
JIEHHE CTPOEHUS U CBOMCTB BhICIIMX OKcUJ0B D03 n kuciot HyD0,4. KoMiuiekcHble coeuHeHNs
sanemeHToB VI b rpynmel. Konnencanusi okcoaHnoHoB: u30- u rerepononucoenuuenus (I'TIC).
Huarpamma BD — CO nns coeguHenuii xpoma. ComocTaBiieHUe KUCIOTHO-OCHOBHBIX, OKHUCIIHU-
TEJIbHO-BOCCTAHOBHUTENBHBIX CBOMCTB coeaunenuit xpoma B psay Cr(VI) - Cr(ll) - Cr(ID). ITepe-
kucHble coequHenus. Cynbpoconu. CoelMHEHNs 3JIEMEHTOB ¢ HU3KUMH CTENCHSIMU OKUCIICHUS:
«cuHm», «Oponss». Auerat Cr(II): kpaTHble cBsSI3U MeTaLI — METalL.

Moayasb 4. dnements! VIIB rpynnsi.

29-30. Daementsl VII b rpynnbi: Mmapranen, TexHeuuii, penuii. CpaBHUTENbHAS Xa-
paKTEepUCTHUKA AIIEKTPOHHBIX KOH(PUTYpallMid, BETUYHH PATUyCOB, SHEPTUU HOHU3AIMHU, XapaK-
TEPHBIX CTENEHEH OKHCIEHUS U KOOPAMHALMOHHBIX uucen aromoB 3nemeHtoB VIIA u VII b
rpyni. Pu3ndecKkue U XUMUYECKHE CBOMCTBA, MOJYYEHHE M MPUMEHEHHUE MPOCTHIX BELIECTB.
Huarpamma BDO-CO gns coenunenuid maprania. CornocTaBieHue CBOMCTB COSTMHEHUN MapraH-
11a C PAa3JINYHBIMU CTETIEHSIMM OKHCIIEHHS. 3aBUCHMOCTb IEKTPOAHOrO noreHnuana ot pH cpe-
IIbl, 00pa30BaHUs TPYIHOPACTBOPUMBIX M KOMIUIEKCHBIX coeluHeHull. CpaBHEHHE CTPOEHUS U
CBOICTB (Tepmuueckon YCTOMYHBOCTH, KHCJIOTHO-OCHOBHBIX, OKHUCJIHUTENIbHO-
BoccTanoBuTeNbHBIX) coeaunernii Mm (VII) — Tc (VII) — Re (VII). Coenunenus: peHus B HU3-
IIMX CTETEHSIX OKUCIIECHUSI.

Mopayas 5. daements! VIIIB rpynnsi.

31-32. Dnementsl VIIIB rpynnbl. DIeMeHTHl TpUaAbl XKeje3a: kKele3o, KoOalabT, HU-
kenb. CpaBHEHUE DJIEKTPOHHON KOH(UTryparuu, BeIUYUH paguycoB, SHEPTUU HOHU3ALMHU, Xa-
PAKTEpPHBIX CTETEHEN OKUCIEHHUS U KOOPAWHALIMOHHBIX YKCEN 3JIEMEHTOB TpUaJbl xeinesa. Ilo-
Jy4eHHue, CBOMCTBA MpocThIX BemecTB. PeppomarHeTnsM. Kopposus xene3a u myTu ee npeaoT-
BpamieHus. CorocraBiieHHe CTPOCHUSI M XUMHUYECKHX cBoiicTB coenunenuii Fe, CO, Ni co cre-
nenbto okucienus Il u IIl. CpaBHeHHE CTPOCHHS U CBOMCTB KOMIUIEKCHBIX (IIMAHMIBI, aMMHKa-
ThI, TAJIOTEHUIBI) COSAMHCHHM JKele3a, KoOalbTa, HUKENs. TepMOAMHAMUYECKAs U KUHETHYe-



CKasi yCTOWYMBOCTH rekcanuaHodeppaToB xene3a. [lomyyeHne u comocTaBiieHHE CBOWMCTB CO-
enunennii Fe (111) u Fe (V). Kapbonuasl mepexoaHbix 37eMeHTOB. Pojib xene3a B OHoJI0rHYe-
CKHX Ipoleccax. DJIEMEHThI OATPYIIIbI IUNIATUHBL: PYTEHUH, PO, NAJJIaAUNd, OCMUM, HPUIUH,
rwiatuHa. ConocTaBlIeHUe CBOWCTB COEUHEHNUH PYTEHUs, OCMHUS, IIJIATUHBI B PA3JIMYHBIX CTelle-
HSIX OKHUCIICHHs. 3aKOHOMEPHOCTH B (PM3UYECKUX U XUMHUYECKUX CBOMCTBAX MPOCTHIX BEIIECTB.
Crpoenne u cpoiictBa RuO4, OsO,. KommiekcHble CO€IUHEHUS: TUIIBI, U30MEpUsi, BIUSIHHUE
IOPUPOBI JIMTAHJA W DJIEKTPOHHON KOH(QUTYypaly LEHTPAIBHOTO aTOMa Ha CTPOCHHE KOM-
IUIEKCHOTO MOHA, TEPMOJMHAMHUECKasi U KHHETUYECKas YCTOHYMBOCTb, PHEKT TPAHCBIUSHUSL
(.. YepnsieB) 1 HanrpaBJIEHHBIM CUHTE3 KOMIUJIEKCHBIX COEAMHEHUH.

Moayasb 6. diaements! Ib u 11b rpynm.

33. Daementsl |b rpynnbi: mMenb, cepedpo, 3010T0. COMOCTaBICHHUE JJIEKTPOHHBIX
KOH(pUrypauui, BEeIUUUH PaJUyCOB, SHEPIrUM MOHU3AIMH, XapaKTEPHbIX CTEIIEHEH OKUCIICHHS U
KOOpJMHAIIMOHHBIX yucesl aToMoB 31eMeHTOB |A u | b rpynn. ®usnyeckue, XMMHUUECKHUE CBOM-
CTBa, I10JIy4€HHE U NPUMEHEHHUE POCThIX BeulecTB. CONocTaBIeHUE CTPOSHUSI U CBOWCTB OJIHO-
TUIIHBIX COCAUHEHMM (OKCHJIbI, TUAPOKCUABI, ranoreHu ipl) anemMenToB I A u | b rpynn co cre-
nensmu okucienus (I). Ocodennoctu coenunennit Cu (11). KommuiekcHbie coequHeHus (aMMua-
KaThl, IUAHHU]IBI, TAJIOTCHUIB): KOOPIUHALIMOHHBIEC YHCIIa, 3aBUCUMOCTD (DOPMBI KOOPIUHAIIMOH-
HOTO TOJIM3/Ipa OT 3JEKTPOHHOM KOH(UIypaluu LEHTPAJIbHOTO aToMa U IPUPOJbI JIUTaHAA.
Crpoenue u cBoiictBa coenuHeHuil 3nemeHToB CU, AgJ, AU B BBICHIMX CTENEHSX OKUCIICHUS.
BeicokoTeMnepaTypHble CBEPXIIPOBOIHUKY Ha OCHOBE CII0KHBIX OKCHJIOB MEJIH.

34. Daementsl IIB rpynnbl: mMHK, KagMuii, pTyTh. CONOCTaBIEHHE 3JIEKTPOHHBIX
KOH(pUrypauui, BeIMYUH PaJnyCcOB, SHEPTUH HOHU3ALUU aTOMOB 3JIEMEHTOB MOATPYIIIbI IUHKA
U TOATPYIIIBI LIEJI0YHO3EMEIbHBIX 3JIEMEHTOB, XapaKTEpPHbIE CTEIEHU OKHCIIEHHUS, KOOpAMHA-
uoHHble yucna. [lomyyenue, gu3nueckue M XUMHUYECKHE CBOWCTBA LIMHKA, KaaMHs, PTYTH.
CpaBHEeHHE CTPOCHHS U CBOMCTB coequHeHUM B crernenn okuciaeHus (11) (okcuapl, THIAPOKCUIBI,
rasorenupr). CTpOGHHE H AMCIPONIOPLHOHMpOBanHe coequuennii Hg,”*. Kommmekcreie coe-
HEHUS: aMMHAaKaThl, TaJIOTEHU b, [IMaHU ], THOLIMAHATHL. [[puMeHeHre nuHKa, KaamMus, pTyTu U
UX COCIMHEHHH.

O0uIMe 3aKOHOMEPHOCTH XHMUHU COeTHHEHHI B psixy Ti — ZN. DiekTpoHHAas KOH(H-
rypanus, paguychl, SJHEPrUU NOHU3ALNH, XapAKTEPHBIE CTENIEHU OKHMCIIEHUS, KOOPAUHALIMOHHBIE
ymcia. XUMHUYECKasl CBS3b, SHEPTUsl aTOMU3alUU U (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB,
MOHHBIE (DOPMBI FJIEMEHTOB B PA3IMUHBIX CTENEHSIX OKHcIeHHs. CpaBHEHUE CBOMCTB aKBaKOM-
IJIEKCOB 3JIEMEHTOB B OJINHAKOBBIX CTEHIEHSIX OKUCIICHUS.

Moayas 7. Daementsl |IIB rpynnel. Jlantanonabl. AkTuHHoAbl. CoBpeMeHHbIE
npodyembl Heoprannuyeckoil xumuu. Kypcosasi paéora

35-36. DaeMenThl noarpynmnsl ckanausi (3jgementsl |11 B rpynnel). Jlantanouasl.
CpaBHeHUE 3JIEMEHTOB MOATPYIIBI CKAHJUS U TaJUIMSL: 3JIEKTPOHHAs KOH(UTYypalus, paanychl,
DHEPrUM MOHU3ALNH, XAPAKTEPHBIE CTENEHM OKHUCIEHUS U KOOPAMHALMOHHBIE YMCIA aTOMOB.
JlantanunHoe cxatue. CpaBHeHHE GU3NYECKUX CBOMCTB MPOCTHIX BEIIECTB MOATPYIIBI CKaHIUS
Y TaJIJIMS: SHEPTUil aTOMU3AlMM, TEMIIEpATyp IUIABIEHUS, ONITHUYECKUX U MAarHUTHBIX CBOWCTB.
XUMHYECKHE CBOICTBA 3JIEMEHTOB MOJTPYIIbI CKAHJUS U JJAHTAHUJIOB XapaKTepHbIE CTETEHU
OKHUCJIEHHA. 3aKOHOMEPHOCTH B CTPOEHHUU U CBOWCTBAaX OKCHJIOB, 'MAPOKCHIOB. CXOICTBO U
pa3ianure XUMHUU DJIEMEHTOB MOJATPYMHN CKAHIUS M LIEJIOYHO3EMEIbHBIX METaJIOB (OKCHIBI,
THIPOKCUIBI, GTOpHIbl). KOMIIeKCHbIE COeAMHEHUS: KOOPIMHAIIMOHHbIE YUCIa, KOOpAUHAIIU-
OHHbIE MOJUAIPbI, YCTOWYUBOCTb. Vcronb30BaHe KOMIUIEKCHBIX COSAMHEHUN AJIs pa3aeleHus
(9KCTpakIus, MOHHBII 00MeH) peako3eMenbHbIX dNeMeHToB (P39). [Ipumenenne P30.

37. AKTHHUI ¥ AaKTHHHObI. 3aKOHOMEPHOCTH B U3MEHEHHUH AJIEKTPOHHOU KOH(pUTYpa-
LIMY, BEJIMYUH PAJNyCOB, SHEPIUU MOHU3ALNH, XapaKTEPHBIX CTENEHEW OKHUCIIEHMs, KOOpANHA-
[IMOHHBIX YUCEJ JAaHTaHUJI0B U akTUHUAOB. [loarpynmns! Topus u 6epxnus. [lonydyenue, puznue-
CKHE M XMMHUYeCKHe (B3aUMOJIeHCTBUE C KUCIOTaMH, IeJI04YaMH, HEMeTallaMi) CBOWCTBA Mpo-
cThIX BemiecTB. CTpoeHHEe M CBOWCTBA COCIMHCHHH aKTHHHJI-HOHOB: MOz2+ (M = U, Np, Pu).
ComocTaBieHue COCIUHEHUN aKTUHOUIOB CO cTeneHbio okucieHus (VI) ¢ oIHOTUMHBIMU CO-



eIMHEHUSIMH XpoMa, MonnbOieHa, Bonbppama. [Tonyuenune coequnenuit Th (IV) u U (IV) u co-
MOCTaBJICHUE UX CBOMCTB C OJIHOTUITHBIMU COECMHEHUSIMHU 351eMeHTOB [VD noarpynmnsl. Mcnons-
30BaHUE aKTUHUJIOB B siJIepHOM sHepreTrke. CUHTE3 TPaHCYPAHOBBIX 3JIEMEHTOB.

38. CoBpeMeHHbIe MP00JIeMbl HEOPraHNYECKOH XUMHUH. MeTaJsmoopraHuvecKkas u cy-
pamMoJIeKyJsipHasi XUMHsS. XUMUSI HECTEXMOMETPUUYECKUX coelMHennii. Heoprannyeckue mare-
puanibl. Hanomarepuaiibl 1 HaHOTeXHOJIOTUs. buoHeopranudeckass XuMusl.

4.3.2. Codepirrcanue 1adopamopHvIX 3aHAMUL NO OUCUUNTIUHE™.

JlaGopaTopHble 3aHATHsS CTAaBSIT CBOEH LEIbI0 CHUCTEMATHYECKOE H3YYE€HUE OCHOBHBIX
CBOMCTB XMMHUYECKHX IEMEHTOB U UX COCIMHEHHUM C COBPEMEHHBIX ITO3HLINM.

[TepBble 3aHATHS MPAKTUKyMa MOCBAILIEHBI OCBOEHUIO 00YUYaIOLIMMCS OCHOBHBIX IPUEMOB
paboThl B XMMHUYECKOH J1a00paTopuu, T. K. JUIsl y4alllerocs, BIEpBble MIPUCTYNAIOIIETO K caMo-
CTOATENIbHOM padoTe B XMMHUUYECKOH J1a00opaTopuu, BaXKHO MPUOOPETECHUE HABBIKOB HKCIIEPUMEH-
Ta.

OcHOBHas 4acTh MPAaKTHKyMa MOCBAILIEHA U3YYCHHUIO XUMHH 3JIEMEHTOB M CHHTE3Y BaK-
HEHIIUX HEOPTAHUYECKUX COCIUHEHUN.

[Tpy BBIMOJHEHUH HKCHEPUMEHTANBHBIX PAaOOT CTaBATCS BOIPOCHI U 3aJlaud, OTBETHI Ha
KOTOpBIE CTYIEHT HAaXOAUT CaMOCTOSTENbHO, MCIOJB3YS JIEKIMOHHBIN Marepual, yueOHYylo U
BCIIOMOTaTeJIbHYIO JINTEPATYPY.

3aBepIIAOIIUM 3TalloM MPAKTUKyMa 110 HEOPraHMYECKOM XUMUM SIBJISETCS BBIIOJHEHHE,
HaNMCcaHue W 3aIuTa KypcoBod paboTsl. KypcoBas paboTa - 310 mpooOpa3 Hay4yHOTO HCCIE0-
BaHUs, U, BBIIOJIHSS €€, CTYJEHT YUYUTCS IO0JIb30BAThCs CHELMAIbHOM JIUTepaTypol, pedepaTus-
HBIMU KypHaJlaMH, JJAKOHUYHO BBIPA’KaTh CBOU MBICIIHM, CAMOCTOSITEIbHO MPOBOJUTH XUMHUYE-
CKUH 3KCIIEPUMEHT.

[Tpu BbINOIHEHUHU J1aOOPATOPHBIX PabOT MPOBOASTCA: OATOTOBKA K paboTe, U3yuyeHUue Me-
TOJUKU PabOThl, BOCIPOU3BEIECHUE M3y4aeMOIro SIBJICHUS, U3MEPEHHE BEJIMUYUH, ONpEeJeleHHe
COOTBETCTBYIOIINX XapaKTEPUCTUK U MOKa3aTese, 00padoTKa JaHHBIX U UX aHAJIU3, 00001IeHre
pe3yibTatoB. B xone BbInoiHEeHHs 1a00paTOPHOM pabOThl CTYAECHT BeAET pabodue 3alucH pe-
3y/bTaTOB, OPOPMIIIET PACUETHI, aHATU3UPYET IMOJYUYECHHbIE NaHHBIE IYTEM YCTAHOBJIEHUS HMX
COOTBETCTBHSI HOpMaM W/WJIM CPABHEHUS C U3BECTHBIMU B JINTEPATYpe AAHHBIMU W/WIIM TaHHBIMU
JIpYTux CTyAeHTOB. OKOHYaTeIbHbIE Pe3yabTaThl 0QOPMIISIOTCS B (hopme 3akitoueHus B j1a0o-
paTOpHOM XypHalle.

IInan naGopaTopHOro NpakTUKyMa
| CEMECTP
Mopayasb |. ATOMHO-MOJIEKY/ISIpHOE YYeHHUe.
1. TIpaBuna paboTsl B XuMHUeCKOH 1aboparopuu. TexHnka 6e30MacHOCTH
2. Baxueiimme KJ1acchl HEOPraHMYECKUX COCAMHEHUM.
3. OCHOBHbBIE MOHATHS U 3aKOHBI XUMUH.
4. MeToibl OUUCTKH BEILECTB.
Mopnyas 2. Ilepuoanuecknii 3axkon /[.LM. MenneseeBa n nepuognvecKasi CHCTeMA 3JIeMEeH-

TOB.

1. Ctpoenue aroma (ceMuHap).

2. epuonmueckuii 3axon .. MeneneeBa u mepruoIuveckasi CHCTeMa 3JIEMEHTOB (CeMUHap).
Moayas 3. XumMuveckas CBs3b.

1. Xumuueckas CBs3b.

2. OCHOBBI XUMHYECKOH TE€PMOTUHAMUKHU.

3. Kunetnka u MeXaHU3MBI XUMHUECKUX PEaAKITHH.

4. XuMHUyecKoe paBHOBECHE.

5. Teopust XUMHUYECKOU CBS3U

6. Teopus cTpoeHUS MOJIEKYI

Monayab 4. OcHOBBI XUMH4YECKOH TepMoanHaMu K. KnHeTHKa XUMUYeCKNX peakuuil. Xu-
MHU4YeCKOe PaBHOBeCHeE.
1. OcHOBBI XUMHYECKOW TEPMOTMHAMUKH.



2. KuHeTnka u MEXaHU3Mbl XUMAYECKUX PEAKITUH.
3. XuMHYEeCKOE paBHOBECHE.
Moayas 5. PacTBopbI.
1. IlpuroroBieHue pacTBOPOB. PacTBOpbHI HEINEKTPOIUTOB.
2. PacTBOpBI DIIEKTPOJIUTOB. DJIEKTPOIMTHYECKAs TUcconManus. [IpowsBeneHne pacTBOPUMO-
ctu. Bonopoansiit nokazarens. ['uaponus cosei
Moayab 6. OkucJnTe1bHO-BOCCTAHOBUTEIbHbIE peakiiui. OCHOBBI 3J1eKTPOXUMUHM (264).
1. OxucauTEen HO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
2. OCHOBBI JIEKTPOXUMHUYIECKHUX MTPOIIECCOB
Moayasb 7. KongeHcHupoBaHHOE COCTOsIHUE BemecTBa. OCHOBbI XUMMH TBEPAOro Tejia. Me-
TaJJIbI U HeMeTalIbl. KoMiiekcHble (KOOPAMHAIIMOHHBbIE) COeTUHEHM .
1. OOuue cBoiicTBa HEMETAIIJIOB
OO61ue cBoiicTBa METANIOB
KomMmriuiekcHbie coefMHEHUS
Mopnyas 8. Bogopoa. dinements 1A, I1A rpynmn.
Bopopona. Bona. Ilepekuch
Kucnopon, o3on
[[{erouHO3€eMENbHBIE U HIEIOYHBIE METAUIBI, UX COCAUHEHUS
bepwinuii, coenunenus 6epuius.
Marnuii, coelMHEeHNs] MarHust
Mopnyas 9. daements! |11A, IVA rpynm.
bop, coenunenus 6opa.
[Toarpymnma amoOMUHUS UX COCTUHEHUS.
Yraepoa, KpEMHUH, UX COCTUHECHUS.
IToarpynna repmanus.
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Il CEMECTP
Mopayas 1. daementsl VA, VIA rpynn
A3oT, hocdop, X coeMHEHUS.
[Toarpynna MeIbsKa.
Cepa u ee coelMHEHUS.
[Toarpymnma cenena.

el AN

Moayas 2. dnementsl VIIA VIIIA rpynn
Xiop, 6poM, 101, UX COCTUHEHUS.
WuepTHbIE (651aT0pOIHBIE) ra3bl
Monayasb 3. Daements! VB, VB u VIB rpynn
Turtan 1 ero coeAMHEHUs
[Huupkonuii, radHUN, UX COSTUHEHUS
Bananuii, coequHeHus BaHagus
Huo6wuii, TanTaj, UX CoOeIMHECHU
XpomM, COeTUHEHUST XpOMa
MomubeH, Bonbdhpam, HX COSTUHEHUS
Monayasb 4. dnements! VIIB rpynnsi.
Maprasnen, TeXHEeUUH, PEHUH, UX COETUHEHUS
2. Kucnoponusie coeunenus aiaemenToB VIIb rpymmst
Mopayas 5. daements! VIIIB rpynnsi.
1. XKene3o, k0OGanbT, HUKEIb, UX COSAMHEHUS
2. TImaTHHOBBIE METAJLTBI, KX COSAMHEHUS
Monayasb 6. dnements! IB u 1B rpynn.
1. Mens, cepebpo, 3070TO, UX COSTUHEHUS.
2. IluHk, KagMuil, pTyTh, UX COCTUHEHUSI.
Monayab 7. daements! |11 b rpynn. Jlantanouabl. AKTUHHIT 1 AKTHHOM/IBI.
1. DneMeHTbI NOArPYIIIbI CKaH U
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2. JlanTaHOM B
3. AKTHHUN 1 aKTUHOUIBI
Monayas 8. CoBpeMeHHbIe TP0G.JIeMbl Heoprannvyeckoii xumuu. KypcoBasi paéora
Mertamibl 1 HemeTaiibl. CoBpeMeHHBIE TPOOIEMBbI HEOPTaHUIeCcKo XxumuH. _[lonoxeHnune
AJIEMEHTOB - METAJIOB U HEMETAILJIOB - B [lepuoamndeckoil cucteme. OCHOBHBIE XapaKTEPUCTUKU
METaJUIOB ¥ HEMETAJUIOB, UX PA3IHYUEC MO0 (PU3NIECKUM, XUMUUECKHUM CBOHCTBAM M THIIAM XH-
MUYECKOU CBsI3HM. OCHOBHBIE THUIIBI KPUCTAIUIMYECKUX CTPYKTYP MPOCTHIX BemiecTB. OCHOBHbBIC
TUTBI (PA30BBIX IHUArpaMM JBYXKOMIIOHEHTHBIX CHCTEM. 3aKOHOMEPHOCTH B CTPOCHHHU U CBOM-
CTBaX BaXHEHIINWX OWHAPHBIX COCAMHCHWIA: THIPHIBI, OKCUIBI, TaJOTeHu bl [loHATHE 00 WH-
TEPMETAUIUIHBIX coeIMHEHUAX. COBpEMEHHbIE KOMMO3UIIMOHHBIE MaTepualbl. [IpuHIUNIbBI Mo-
JIy4€HUS MPOCTHIX BEUIECTB — METAJVIOB U HEMETAJIOB — U3 MPUPOIHBIX COCTMHEHUMN.
*JlabopaTopHBIC 3aHATHUS TPOBOJSATCS B COOTBETCTBHU C y4eOHO-MeTOaMYecKuM nocobdueM: «IIpo-
rpaMMa MpakTUKyMa [0 HEOPTaHHYECKOW XMMHUU M KOHTPOJIBHBIC 3aJaHusl JUI CaMOCTOSTEIbHOMN
pabote / Ilox pen. ¥Y.I'. MaromenoekoBa. Maxaukana: MzmarensctBo AI'Y, 2017 (miprmaraercs).
Ornucanus BEITIOTHEHUS JTA00pATOPHBIX padoT MpuBeneHB B yueOHOM mocooun [IpakTukym mo He-
opranmnueckoi xumun / [log pen. akazn. FO./l. Tperbsikoa, M.: «Akanemus», 2004.

5. O6pa3zoBarejibHbIe TEXHOJOTHHI

B cootBerctBun ¢ tpeboBanusmMu ®I'OC BO peanusanns KOMIOETEHTHOCTHOIO MOJIXO0AA
IpeaycMaTpuBaeT IMUPOKOE UCTIONB30BaHUE TIPU MPOBEICHUH 3aHATHIA 10 HEOPTaHUYECKOH XU-
MHH  HMHHOBAaIlMOHHBIX  (OOBSACHUTENHbHO-WUIIOCTPATHBHOE  OOydYeHHE, IPEIMETHO-
OpPUEHTHPOBAaHHOE 00ydeHHue, MpodeCcCHOHATHLHO-OPHEHTUPOBAHHOE OOydeHHe, MPOCKTHAs Me-
TOJOJOTUSI OOy4YEeHHUs, OpPraHHU3aLMsl CAMOCTOSATENLHOrO OOYYEHUS, MHTCPaKTHBHBIC METOJIbI
o0y4YeHHs) M TPATUIMOHHBIX (JIEKIUSA-BU3yaTH3aIMs, JICKIUA-TIPE3CHTANS, KOMITbIOTEPHBIC
CUMYJIALIMY, JabopaTopHas paboTa, caMoCTosITeNbHAs paboTa) TEXHOJIOIMHA 00ydeHus. Y ienb-
HBIM BEC 3aHATUM, IPOBOJMMBIX B MHTEPAKTUBHBIX Qopmax cocTaBiseT He meHee 30 % aynu-
TOpHBIX 3aHATHH. [Ipennonaraercs BcTpeya ¢ BeIyIIUMH YU€HBIMU PECITYOINKH.

6. YueOHO-MeTOANYEeCKOE 00ecTeYeHrne CAMOCTOATEILHOH PadoThI CTY/ICHTOB.
@DopMBI U BUBI CAMOCTOSITENIBHON pabOThI CTYIEHTOB 10 AMCLUUILIIMHE YCTaHABIMBAIOTCS
CIIEAYIOLINE:
e TpopadOTKa IOMOJHUTEIbHBIX TEM, HE BOLIEAIIMX B JICKIIMOHHBIM MaTepuai, HO 00s3a-
TEJIbHBIX COTJIACHO Y4eOHOU MporpaMMe JUCIUIIIHBI;
e TpOpabOTKa MPONUJIEHHBIX JIEKIIMOHHBIX MAaTEPUATIOB MO KOHCIEKTY JEKUUH, ydeOHUKaM U
nocoOusiIM Ha OCHOBaHUM BOIIPOCOB, MOJATOTOBJICHHBIX MPENoJaBaTeIeM;
e TIOJrOTOBKA K JAOOPATOPHBIM 3aHATHUSIM;
e TOATOTOBKA K MPOMEXYTOUYHOMY U pyOeKHOMY KOHTPOJIIO;
e TIOJIrOTOBKA HAy4YHBIX JI0KJIa/I0B U TBOPUYECKHUX padoT;
e BBINIOJHEHHUE KYPCOBBIX Pa0OT U MOATOTOBKA K MX 3alLUTE.
KoHTponb pe3ynpTaToB caMOCTOSITENIbHOM pabOThl OCYIIECTBIISETCS MPENOAaBaTeeM B
TE€YEHHE BCETO CEMECTPA B BUJIE!
e YCTHOro omnpoca ((ppoHTaTBLHOTO U UHAUBUAYAILHOTO);
e TECTUPOBAHMS;
e TIPOBEJCHUS MUCbMEHHOM (KOHTPOJIbHOMN) pabOTHI;
e TIPOBEJCHUS KOJJIOKBUYMA;
e HammcaHus U o0cyxJeHus pedepaTa (TBOPUECKOTO 3aJaHUSI) HA ONPEIETICHHYIO TEMY;
e 3AIIUTHI KYPCOBBIX PadOT.
e  Buabl M NOPSAIOK BBINOJHEHUS CAMOCTOATEILHONH padoThI:

Ne Pa3fesibl M TEMBbI JUISI CAMOCTOSITEILHOI0 N3yYeHHU s Bujx KOHTpOJIsS Yueono-
MeTOo/. odec-
neyeHue

MoayJb |. ATOMHO-MoJIEKYJIsIpHOE YUeHHe

1 Texnnka madboparopHbix padoT. [IpaBuina paboTsl B XuMudeckoit | BxoaHo#t KoHTpob; ipo- | CM. pasaenst 8-
naboparopun. TexHruka 6€30TTACHOCTH B XUMHUIECKOM 1aboparo- | BepouHas paboTa 1mo oc- 11 nanHOTO




pun.

HOBHBIM ITOHATHSAM XHUMUHN
W BaXXHEHIIIMM KJTaccaM
HEOPTaHIMYECKUX COCIH-
HEHUU

JAOKYMCHTA.

2 Bakneiimie kiacchl HeOpraHUuecKkux coeanHeHuit. Jlaboparop- | [ToaroroBka KoHCIIEKTa CM. paznensr 8-
Has pabota «[lomyueHne u H3ydeHHe CBOMCTB KOHKPETHRIX Be- | 1O TeMe: «Baxuelmme 11 nansoro
IIECTB M0 3aJaHHIO0 MPETIOJaBATEII. KJIaCChl HEOPTaHNIECKUX JIOKyMEHTA.

coeMHeHuI». Pentenne
3agau

3 Mertonsl ounctku BemecTB. JlabopaTopHas padora: «Onpenene- | IloarotoBka KoHCIIEKTa CM. paznensl §-
HHe MaccoBoi 1o (%) xnopuna HaTpus B cMecu»; «Ounctka | 11/p. Pemnenue 3amau 11 nannoro
JUXpoMaTta Kanus»; « O4rcTKa noja BO3rOHKOW»; «O4HCTKa BO- JIOKYMEHTa
JIbl OT PACTBOPUMBIX B HEil BeliecTB»; «O4HUCTKA JUOKCHIA yTiie-
poga»

4 OCHOBHBIE TTOHATHS ¥ 3aKOHBI xuMuK JlaboparopHast pabora: ITonrotoBka xoncnekroB | Cwm. pa3zens 8-

«Onpe,uene}me OTHOCHUTEJIbHOM MOHeKyﬂﬂpHOﬁ MaccChl YIJICKUC-
JIOoro rasa», «Onpez(eneHI/Ie SKBHBAJICHTHOM MacChI IIHUHKa. Te-
CTUPOBAHUC.

1/p, pelieHue 3a1ad u K
TECTUPOBAHHIO

11 mannoro
JIOKYMEHTA.

IIpuem padot. Kommoksuym Ne 1.

[ToaroToBKa K KOJUIOKBU-
yMy, oopMIICHHE pe-
3yJBTaTOB JIAOOPATOPHBIX
pabot

CwM. pa3zaensl 8-
11 nannoro
JIOKYMEHTA.

Mogayas 2. Ilepuoguyeckuii 3axkon /I.U. MenjesieeBa u nepuoauye

CKasl CHCTEMA 3JICMEHTOB

5 Crpoenue atoma. I13 u I1C snementoB .M. MenneneeBa. Kon- | [logroroBka KoHcIekTa CwM. pa3zaensl 8-
TponbHas paboTa. 10 TEME, pELICHHE 3a1a4 11 nanHoro
JIOKyMEHTA.

[Tpuem padot. KomnokBuym Ne 2. ITonroToBka k KoyokBU- | CMm. pa3zens 8-
ymy, oopMIICHHE pe- 11 nanHoroO
3yJbTAaTOB JIA0OPATOPHBIX JIOKyMEHTa.

paboTt

Moayan 3. XuMuueckas CBf3b

6

Xumnueckas cBsi3b. TectupoBanue. KontponpHas padora.

[ToaroroBka Kk KOHTPOJIb-

CwM. pazzaensr 8-

pabot

HOM paboTe 11 nanHOTO
JIOKYMEHTA.
Ipuem padot. Komnoksuym Ne 3. [oaroroBka k koyu1okBU- | CM. pasaesnsl 8-
ymy, oopMIICHHE pe- 11 nannoro
3yJIbTAaTOB JIAOOPATOPHBIX |  JIOKYMEHTA.

Mopayasb 4. OcHOBbI XUMHYECKOH TepMoAUHAMUKH. KnHeTHKAa XMMHYecKHX peakumMil. Xumuye

CKO€¢ paBHOBE-

cue
7 OcHOBBI XUMUYeCKO# TepMoanHamMuky. JlaboparopHas padora: | [loaroroBka KOHCIEKTa CwM. pazzaensl 8-
«TemnsoBble SPPEKThI XUMHUUYECKUX PEAKIHI) 10 TeMe, PelIeHue 3a/1a4 11 nanHOTO
JIOKYMEHTA.
8 Xumuueckast KHHETHKa. XUMH4Yeckoe paBHoBecue . Jlaboparop- | IToaroroBka KoHCIEKTa CwM. paznensr 8-
Has pabota: «BiusHNe KOHIIEHTPAIMK PEarupYIOIINX BEUIECTB | JI/p, peLIeHue 3a1a4 U 11 nanHoTO
Ha CKOPOCTh XUMHUUECKOH peakiuu. BzaumoaeiicTBue THOCYJIb- | MOATOTOBKA K TECTUPOBA- JIOKyMEHTA.

(hata HaTpUs C CEpHOM KUCIOTONY; «BIUsSHUE TeMITepaTypsl Ha
CKOPOCTb XUMUYECKOM peakiun»; «BiausHue kaTaauzaropa Ha
CKOpPOCTb XUMHUECKON peakuny; «BIusHue KOHIEHTpaluy pea-
THPYIOIUX BEIECTB HA XUMUYECKOE paBHOBecHe. BiusHue TeM-
1IEPATYPhl HA XUMUYECKOE PABHOBECUE.

HHIO

[Ipuem padot. Komnmoksuym Ne 4.

IToaroroBka K KOJJIOKBH-
yMmy, opopmiteHne pe-
3yJIBTaTOB JIAOOPaTOPHBIX
pabor

CwM. pazzaensi 8-
11 nansoro
JIOKyMEHTa.

Moayas 5. PacTBopsl

9

OO1mas xapakTepucTHKa pacTBOPOB. [IpuroToBieHne pacTBopoB
Jlaboparopuas pabota: «[IpuroroBieHne NepeCcHIICHHBIX pac-
TBOPOBY; «IIpUroToBiIeHNE PAaCTBOPOB MPOLICHTHOM, MOJIIPHON U
HOPMAaJIbHOM KOHLEHTPALMH 110 33JaHUIO NIPETIONaBaTEIS»;
«OmnpeneneHne KOHIEHTPAIUK PACTBOPOB KUCIOT METOJOM THT-

[MonroroBka KOHCIIEKTA
1/p, pelieHue 3aaa4q

POBaHUY.

CwM. pazzaensl 8-
11 nannrOTO
JIOKyMEHTA.




10 | BonxHble pacTBOPHI BJIEKTPOIUTOB. DJIEKTPOIUTHYECKast Aucco- | [lonroroBka KoHCHeKTa Cwm. paznenst 8-
nmarus. [IpousBeaeHune pactBopumocty. JlabopatopHast padbora: | 11/p, pemeHue 3aaad 11 nanrOTO
«DJEKTPOTIPOBOAHOCTD PACTBOPOB. 3aBHCUMOCTh CTETICHH JIHC- JIOKYMEHTA.
COLMAIMY OT NPUPO/IbI AIEKTPONIUTA, pa30asieHus; «[Ipousse-

JICHUE PACTBOPHUMOCTH.
11 Tunponms coneit. JlaboparopHast padora: «DmekTponpoBogHOCTh [loATOTOBKA KOHCIIEKTa CM. pazaensr 8-

pacTBOpoB», «CpaBHEHHE CHIIBI KHCIOT M OCHOBaHHI»; «l3Me-
HEHHE KOHLIEHTPAIMH BOJOPOIHBIX HOHOBY; «/3menenune pH
pacTBOopa npu ruaponuse». KontposubHas pabora

1/p, pemenue 3agad. [lox-
rOTOBKa K KOHTPOJIbHON
pabote

11 nannoro
JIOKYMEHTA.

[Ipuem padot. Kommoksuym Ne 5.

[ToaroroBka K KOJJIOKBHU-
yMmy, opopmiieHne pe-
3yJIBTATOB JIAOOPATOPHBIX
paboT

CwM. pazaensi 8-
11 nannoro
JIOKYMECHTA.

MOIIV.]II) 6. OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE peaKnuu. OCHOBBI

IJIEKTPOXUMHUHA

12

OcHoBsI 2nekTpoxumun. Jlaboparophast padora: «Coopka men-

IlogroToBKa KOHCIIEKTa

CwM. pazzaensi 8-

HO-I[MHKOBOTO 3neMeHTa. Dnekrponu3 pactBopos Kl, Pb(NOs),, | n/p 11 nannoro

CuCly» JIOKYMEHTA.

ITpuem pa6ot. KomnokBuym Ne 6. ITonroToBka k koytokBU- | CMm. pa3zens 8-
yMmy, oopMIIEHHE pe- 11 nannoro
3yJIbTAaTOB JIAOOPATOPHBIX |  JTIOKYMEHTA.

pabot

Mopyas 7. KongencupoBaHnHoe cocTosiHue BeliecTBa. OCHOBbI XUMUM TBepAoOro Teja. Merasi
Jbl. KomiuiekcHble (KOOPANHALMOHHBbIE) COeANHEHUSI

bl 1 HEMETAJI-

13

Kommuiekchsle coenaenns. JlaboparopHas padora: «O6pa3zoBaHue

Y CBOMCTBA COEAMHEHUHN C KOMIUIEKCHBIM KATUOHOM U KOMILIEKC-
HbIM aHMOHOM. Y CTOMYMBOCThH KOMIUIEKCOB. Pa3pyiienue kom-
IJIEKCOBY.

INoaroroBka KOHCIIEKTa
1/p, pelieHne 3a1a4q

CwM. pa3zaensl 8-
11 mannoro
JIOKyMEHTa.

[Tpuem pabot, TecTUpOBaHHUE.

[ToaroroBka Kk TeCTUpPO-
BaHUI0, 0(POPMIICHHE
pe3ynapTaToB Jabopa-

TOPHBIX PaboT

CwM. pazzaensi 8-
11 nannroro
JIOKYMEHTA.

Moayas 8. Bogopoa. diaementsl IA, I1A rpynn

14 Bonopoa, kuciopo, 030H, nepokcusi Bojoposa. JlaboparopHas IToaroroBka koHcmekta | CM. pasaensl 8-
pabota: «I[lonydenue Bogopoaa. BocctaHOBUTEIHHBIE CBOMCTBA. a/p, pelieHue 3aad, 11 nanrOTO
[epoxcun Bogoponay; «OKHCINTETBHO-BOCCTAHOBHUTENBHBIE CBOW-| IOJTOTOBKA K TECTUPO- |  JOKyMEHTA.
CTBa». BaHMIO

15 JlabopaTopHas pabota: «[lonmyuenue kuciaopoaa. Oxucnurensubie | [Toaroroska koncmekra | Cm. pa3menst 8-
CBOMCTBaY. 1/p, pelieHue 3aaad, 11 mannoro

MOATOTOBKA K TECTUPO- | JIOKyMEHTA.
BaHMIO
16 | s-oamementsl | A u ll A rpymm. Jlaboparopras pabota: «B3aumo-

JIEHCTBUE LIEI0YHBIX METALUIOB ¢ BOJOM»; «Ilomyuenue u cBoi-
CTBa KUCJIOPOJHBIX COEAUHEHUMHATPUS U Kalusa»; « uIpoKcHIbl
IIENOYHBIX METa/UI0B». «CoJU LIET0UYHBIX METAI0BY; «CBOMCTBA
MarHusy; «[loyueHne u cBOMCTBa THAPOKCHIA MarHUD»; «Conn
MarHus; «CoJM KaJdblys MarHusi, CTPOHINS 1 Oapusi»

IIpuem padot. Kommoksmym Ne 8.

IToaroToBka K KOIIO-

KBHYMY, 0(OpMIICHHE

Ppe3ynbTaToB Jadopa-
TOPHBIX pad

CwM. pazzaensr 8-
11 nanrOTO
JIOKYMEHTA.

Moayas 9. Daementsl |HIA, IVA rpynn

17

Bop, coenunenns 6opa. Jlaboparopnas pabora: «CBoiicTBa 60pay;
«[lomyuenue u cBolicTBa OOpHOIT KHCIOTHIY; «OKpalIeHHbIE Mep-
761 OypBI»

IMoaroToBKa KOHCIEKTA
1/p, pelieHue 3aad,
MOJITOTOBKA K TECTUPO-
BaHHIO

CwM. pazzaensi 8-
11 nannoro
JIOKyMEHTa.

18

[oarpynmna axromunus. Jlaboparopnas pabora: «CBoiicTBa ainro-
MuHMA»; «[lomydeHue u cBoWcTBa TUAPOKCUIA AMIOMUHUAY; «Co-
TV QJTFOMHUHUSD)

IMoaroToBKa KOHCIEKTA
1/p, pelieHue 3aad,
IMOJATOTOBKA K TECTUPO-
BaHMIO

CwM. pazzaensl 8-
11 nansoro
JIOKyMEHTA.

19

Kpemunii, coequnenus kpemuus. JlabopatopHas padora: «Ilomy-
YEHHE U CBOMCTBA KPeMHUs»; «[ MAPOJIN3 COETUHEHUN KPEMHUS»;
«TpaBreHHE CIITMKATHOTO CTEKJIA.

IToaroToBka KOHCIICKTA
1/p, pereHue 3aaad,
MTOATOTOBKA K TECTUPO-

CwM. pazzaensr 8-
11 nanrOTO

JIOKYMEHTA.




BaHHUIO

20 [oarpynmna repmanust. JlaboparopHas pabora: «[lonyyenne u IMoxaroroBka koHcnekta | CM. pa3aenst 8-
cBoiicTBa onoBay; «CoennHeHNS 0510Bay; «[lomydeHne u cBoicTBa 1/p, pelieHue 3aaad, 11 magHOTO
CBHHIA»; «OKCHABI ¥ THAPOKCHIBI CBUHIIA»; «COJIM CBUHIA M UX | MOATOTOBKA K TECTUPO- |  JOKyMEHTA.
CBOWCTBAY. BaHUIO
IIpuem padot. Kommoksmym Ne 9. IMonroroBka k xomwto- | Cwm. pa3mens 8-

KBHYMY, 0(OpMIICHIE 11 manmnOTO
pe3yapTaToB Jabopa- JIOKYMEHTA.
TOpPHBIX pad
Il CEMECTP

Moayas 1. Daementsl VA, VIA rpynn

21 Azot, coenuHeHus a3oTa. JlaboparopHas pabdora: «[lomydenne u [onroroBka koHcmiekTa | CM. pa3nemnst 8-
cBolicTBa a3oTay; «[lomydeHue u cBoiicTBa aMMmuakay; «Coy aM- 1/p, pelienue 3a1ad, 11 nanHoro
MoHUs»; «CBOMCTBA rUIpa3uHa U IHAPOKCHIAMHIHAY; «OKCHIIBI MOATOTOBKA K TECTUPO- |  JIOKyMEHTA.
azoray; «llomyyeHne u cBoicTBa a30TUCTON KUCIOTHI»; «CBOM- BaHHIO
CTBa a30THOM KUCIIOTBD)

22 | ®ochop, coenunenus Gpocdopa. Jlabopatopnas padora: «I[lomayue-| Ilomroroska koncnekra| Cwm. paszaenst §-
Hue Oenoro pocdopar; «Pochopuctslii anruapun u pochopucras| i/p, pelieHue 3aaad, 11 nanHoro
kucnora»; «Dochopuslii anruapua»; «MetadochopHas KHCIOTa;| TOATOTOBKA K TECTUPO- | JTOKYMEHTA.
«[upodochopras xkucmoray; «OptodochopHas kucmora BaHUIO

23 Hoarpymma mermeska. JlabopaTopras padorta: «OKCHUI CypbMEI IloaroroBka koHcnekta | CM. pa3aesnsl 8-
(IIT)»; «CroticTBa okcuaa cypsMHI (V)»; «CymbGUAB U THOCOIH 1/p, pelieHue 3aaad, 11 manHOTO
cypsmsl (II1) u (V)»; «BUCMYT 1 eT0 COeTUHEHUS MIOATOTOBKA K TECTUPO- JIOKyMEHTA.

BaHMIO
24 Hoarpymma cepsl. XanpkoreHsl. JlabopartopHas pabdora: «M3mene-| IToaroroska xoncmekra | Cm. pa3menst 8-

HHE Cepbl ITpY HarpeBaHuH. [lorydeHune miacTHaecKoil cepo»;
«[lonyuenue u cBoicTBa cepoBoaopoa»; «Cynb(uabl METAIIOB.
Ocaxnenue cyabhunom ammonus»; «lloaydeHue nuokcuaa cepol.
CaoiicTBa»; «CepHas KHCI0Ta U ee conn»; « Tnocynbdar HaTpus,
MOJIyYEHUE U CBOMCTBAY

1/p, pelIeHne 3a1ad,
MOJITOTOBKA K TECTUPO-
BaHUIO

11 mannoro
JIOKyMEHTa.

ITpuem pa6ot. KomnokBuym Ne 1

IloaroroBka K KoJu10-

KBUYMY, 0(OpMIICHHE

pe3ynbpTaToB Jlabopa-
TOPHBIX pab

CwM. pazzaensr 8-
11 nanroTO
JIOKYMEHTA.

Monayasb 2. Dnementsl VIIA u VIIIA rpynn

25 Tanorensr. Jlaboparopusie paboTsl: «Ilomydenune xinopa u m3yde- | Iloaroroska xoncmekra | Cm. pa3menst 8-
HHE ero cBoicTBY; «IloxyueHne Opoma 1 U3ydeHHE eT0 CBONHCTBY; 1/p, pelieHue 3a1ad, 11 nanHoro
«[lomy4enue nona u U3y4eHHe ero CBOHCTB»; «COeTMHEHHS Talo- | MOATOTOBKA K TECTUPO- | JOKyMEHTA.
TEHOB C BOJIOPOJIOMY; «[ aJIOTeHUIBI METAIIIIOBY BaHMIO

26 WuepTHbIe razbl. Pemenue 3amau CwM. pazzaensl 8-

11 mannoro
JIOKYMEHTA.
ITpuem pa6ot. KomnokBuym Ne 2. IToxroroBka k xomwto- | Cwm. pa3zmenst 8-
KBUYMY, 0(OpMIICHHE 11 nanHoTO
pe3ynpTaToB Jabopa- JIOKYMEHTA.

TOPHBIX pad

Monayas 3. daements! VB, VB u VIB rpynn

27 | onrpynmna tutana. JlaboparopHas pabota: «CBOWCTBa THTAHAY; [oxaroroBka koHcmiekTa | CM. pa3nemns! 8-
«Coennnenus tutana (1V)»; «Coennnenns turana (I111)» 1/p, pemieHue 3aaad, 11 manHOTO
MOJITOTOBKA K TECTUPO- | JIOKyMEHTA.
BaHUIO
28 | llonrpynmna Bananus. JlaboparopHas pabota: «CBoiicTBa BaHa- IoxaroroBka koHcnekra | CM. pa3aenst 8-
ms»; «Coenunenus Banagus (V)»; «CoeanHeHns BaHa (IS HU3- 1/p, peuienue 3ajad, 11 nannoro
HIMX CTENEHEN OKUCIIEHUS HOJTrOTOBKA K TECTUPO- |  JTOKYMEHTA.
BaHUIO
29 | [loxarpynmna xpoma. JlabopaTtopHnast padoTa: «CBoHCTBa XpoMay; IoxaroroBka koHcnekra | CM. pa3aenst 8-

«Coenunenust xpoma (I1)»; «Coenunenns xpoma (111)»; «Coenn-
HeHus xpoma (VI)»; «Ilonydenne u cBoiicTBa rHIPOKCHAA XPOMay;
«CnoiictBa coneii xpoma (IIT)»; «CBoiicTBa coneit XpOMOBBIX KHC-
not»; «CBoiicTBa Tprokcuaa xpoma (V)»; «Ilepokcumnbie coeau-
HEHHA XpoMay; «MomnbIeHOBbIE U BOIb(PPaMOBBIE KUCIOTEIY;
«Boccranosnenne coenunennii Mmonuoaena (V1) u Bonbdpama

1/p, pelieHue 3a1ad,
MO/ATOTOBKA K TECTHPO-
BaHUIO

11 manHOTO
JIOKyMEHTa.




(V)»; «llepokcuanbie coequHeHns MOJUOICHA U BOIb(hpamay.

IIpuem pabor. Komnoksuym Ne 3.

IMoaroroBka K KoJJIO-

KBHYMY, 0(OpMIICHIE

pe3yapTaToB Jabopa-
TOPHBIX pab

Cwm. pazzaensi 8-
11 nannoro
JIOKYMEHTA.

Monayasb 4. dnements! VIIB rpynnsl

30

Ioarpymma mapranma. JlaboparopHast padora: «[ mapokcun map-
rarana (II)»; «CpoiictBa coneit maprania (I1)»; «Oxcua mapranna
(IV)»; «CaoiicTBa mepMaHraHaToBy; «IlomydeHue u cBOHCTBa OK-
cuna maprasma (VI)».

IloaroroBka KoHCIIEKTa
1/p, pelreHue 3aaad,
MIOJITOTOBKA K TECTHUPO-
BaHHIO

CM. paznensr 8-
11 nannoro
JIOKyMEHTA.

Moayas 5. Daementsl VIIIB rpynnsl

31

ne3a, KobaibTa, HUKeIs»; «[lorydeHne u cBoWcTBa THAPOKCUIOB
KeJesa, KobapTa 1 HuKess»; «CBoiictBa comneid sxenesa(1l)»;
«CgoiictBa conei xxene3a(lll)»; «[lomyuenue u cBolicTa deppa-
TOBY»; «CBolicTBa coneil kobanbta(ll)»; «CBolicTBa cosieit HUKe-
as(ID)».

Kenezo, kobanbT, HUKENB. JlabopaTopHas paboTa: «CBoiicTBa xe-

IToaroToBKa KOHCIICKTA
1/p, pelienue 3a1ad,
MOATOTOBKA K TECTUPO-
BaHHUIO

CM. paznernsr 8-
11 nannoro
JIOKYMEHTA.

[Tpuem padort. KoytokBuym Ne 4.

IToaroroBka K KoJu10-

KBUYMY, o(opMIIcHHE

pe3ynbTaToB adopa-
TOPHBIX pab

CwM. pazzaensi 8-
11 nannroro
JIOKYMEHTA.

Mopyas 6. Daementsl 1B u I1b rpynn

32 | Mens, cepebpo, 301m0T0. JlabopaTtopHas pabota: «Ilomyuenue ok- | IloaroroBka koHcmekTa | CM. pa3aeinsr §-
cuna mexu ()»; «CoiictBa oxkcuna menu (1)»; «Ilomyuenue n 1/p, pelieHue 3aad, 11 marHOTO
cBoiicTBa ruapokcuaa mead (1)»; «Xmopun meau (1)»; «Ilomyde- MIOJITOTOBKA K TECTUPO- JIOKYMEHTA.
aue okcuna meau(ll)»; «loxydeHnue u CBOHCTBA THIPOKCUIA MEIH BaHUIO
(IM»; «Oxcuna cepedpa (1)»; «Hutpar cepedpa, ranoreHu s cepe-
6pa»

33 IMonrpymnna nunka. Jlaboparopras pabota: «Coequnenus nuaka, | lloaroroska koHcmekTa| CM. pasaensl 8-

kaaMus»; «TexHnka 6e300acHOCTH IPH paboTe ¢ PTyThION; «OK-
cunsl pryTd (1) 1 (IN)»; «Comu prytu (1) 1 (ID)».

1/p, pelieHue 3ajad,
TMOAT0TOBKA K TECTUPO-
BaHMIO

11 marnoro
JIOKyMEHTa.

ITpuem pa6ot. KomnokBuym Ne 5.

IloaroroBka K KoJu10-

KBUYMY, 0(OpMIICHHE

Ppe3ynbTaToB Jabopa-
TOPHBIX pab

CwM. pazzaensr 8-
11 nanrOTO
JIOKYMEHTA.

Mopayas 7. daements! 1B rpynnsl. JIanTaHouabl. AKTUHUH M akTUHOMBI. CoBpeMeHHbIe MPOo0/1eMbl HEOp-
ranuyeckoii xumuu. Kypcosas padora

34 [Moarpymma ckasmus. pemrenue 3anad, moaro- | Cm. pa3gemnst 8-
TOBKa K TECTUPOBAHUIO 11 manHOTO
JIOKYMEHTA.

35 Jlantanouzs!. JlaboparopHas padota: «Coexunenus nepus (III)»; | IToaroroska xoncmekra | Cm. pa3menst 8-
«Coenunenus uepus (IV)» 1/p, peuienue 3aj1a4, 11 nanHOTO
MOJIrOTOBKA K TECTUPO- JIOKyMEHTa.

BaHHUIO

36 AKTHHOUBI pemenue 3amad, moaro- | Cm. pa3genst 8-
TOBKa K TECTUPOBaHUIO 11 manHOTO
JIOKyMEHTA.

Ipuem pabor. KomokBuym Ne 6. IToxroroBka k xomwto- | Cwm. pa3zmenst 8-
KBHYMY, 0(OpMIICHHE 11 manHOTO
pe3ynpTaToB Jabopa- JIOKYMEHTA.

TOPHBIX pad

Kypcosas pabora

HOI[FOTOBKa U 3a1mura

CwM. pazzaensi 8-

KYPCOBBIX pa0oT 11 nannoro
JIOKYMEHTA.
Moayas 8. [ToaroroBka Kk 3K3aMeHy IMoxaroroBka k ’x3ameny| CM. pasnensl §-
11 manHOTO
JIOKYMEHTA.

a) 3a1aHKs ISl py0e:KHOT0 KOHTPOJIA




3ananus 11 pyOeKHOTO KOHTPOIIA (Clauu MOIyJIei) IpUBEACHbI B y4eOHO-METOIUUYECKOM I10-
cobun: Bonpockl, ynpakHeHUs, 3a]]a4l ¥ TECTOBBIE 3aJJaHuUs 110 HeopraHudeckoi xumuu /Ilox
pen. Maromen6ekoBa V.I'. Maxaukama: UITL AT'Y, 2010 [15];

B) KOHTPOJIbHbIE BONPOCHI VISl IPOMEKYTOYHOI aTTecTauuu (CIa4u IK3aMeHa)

| cemecTp

1. IIpeamer u 3agaun xumuu. OCHOBHbIC MOHATUSA XUMHUH. CTeXuoMeTpruuecKkue 3aKoHbl. [1o-
HATHE O XUMHYECKOHW cucTeMe M crnocobax e onmucanus. ['a3oBble 3akoHBI.Paznuunbie ypoBHU
XUMUYECKOU Teopun. OCHOBHBIE 33]1a4l COBPEMEHHOM HEOPTraHUUECKOW XUMUMU.
2. Crpoenne aroma.BomHoBas ¢ynkuus, ypaBHenue llpenunrepa. IloHsTHE O KBAaHTOBBIX
gyuciax. S-, p-, d- u f-opoburtamu. ITopsaok 3amonHEHHs 3JICKTPOHAMH ATOMHBIX OpOUTAJICH.
[Mpunmun [Maynu, npaBuna XyHna, NPUHIWN HAauMeHbIIeH »Hepruu. OpOUTANBHBIA paanyc,
SHEPIysl MOHU3ALMU aTOMa, CPOJICTBO K JIEKTPOHY, AMEKTPOOTPULATEIBHOCTD.
3. llepuommueckuii 3axkoH /.M. MenneneeBa. Ilepuoamueckas cucrema snemeHTOB. CoBpe-
MeHHas ¢popmynupoBka [lepuoanueckoro 3akoHa. CTpyKTypa MEepHOJUYECKON CUCTEMBbI, 3aKOH
Mo3znu. IleprnoanyHOCTh B MU3BMEHEHUH 3JIEKTPOHHOM KOHpUrypauuu aromos. Ilepuons! u rpyn-
nel. KopoTko- u muHHONEpuoAHblid BapuanTthl [lepuonnyeckoii tabnuubl. [leproguaHocTs B
W3MEHEHUU BEJIIMYMH PAJUYCOB, SHEPTUHA MOHU3ALMU, CPOACTBA K DJIEKTPOHY, 3JIEKTPOOTPHILIA-
TEJIBbHOCTH aTOMOB. IIeproIMYHOCTh B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB MOCHOBHBIX XU-
MUYECKUX COECIUHEHHUM (OKCHIBI,TUAPOKCUIBI, TalOreHN 1bl). BepTukanbHble, TOPU30HTAIbHBIE
U AuaroHajabpHble aHasoruu B lleproanueckoit cucreme.
4. Xwumuueckas cBs3b. [lapamerpsl Xxumuueckoil cBsi3u. OCHOBHBIE MOJIOXKEHUS U HEJOCTATKU
Meroaa BajeHTHoOU cBsi3u (BC). -, 7-, 0-cBsi3piBaHMe. THMbl THOpUIU3AIIMN aTOMHBIX OpOUTa-
Jen.
5.  OcHOBHbIE IOHATHS O METO/Ie MOJIEeKysApHBIX opbuTtaneit (MO). Meron MO JIKAO. /IByx-
LIEHTPOBBIE JIBYX3JIEKTPOHHBIE MOJIEKYJISIPHbIE OpOUTAIU. DHEPreTUUECKUE TuarpaMmbl JBYX-
ATOMHBIX TOMOSIEPHBIX MOJIEKYJ, 00pa30BaHHBIX 3JIeMEHTaMH 1-To U 2-r0 MepUOAOB. DHEPrus
VMOHM3AIMM, MarHUTHbIE U ONTHUYECKHE CBOMCTBA. DHEPreTHUECKHUE IuUarpaMMbl IPOCTEHIINX
rereposiaepubix Mojekyn (CO, HF, LiH, H,O u 1.1.). BomopoaHas cBsi3b, BaH-1ep-BaaabcoBbl
CHJIBL.
6. Xwumuueckas TepMOJIMHAMHUKA, OCHOBHBIC MOHATH. [lepBbiit 3aK0H TepMoaMHAMUKH. Tep-
MOXHMHUs, 3akoH ['ecca. PacueTs! TemioBeix 3¢ ¢dekToB peakuuii. Bropoit 3akoH TepMoinHaMu-
Ku. DHTponus. DHeprusa ['md6ca u I'enbmronbua. Kpurepun caMonpou3BOIbHOIO MPOTEKAHUS
peakUuy B 3aKPBITBIX M OTKPBITHIX cucTeMax. OOpaTUMOCTh XUMHUYECKUX peakuuid. KoHcTanTta
XMMUYECKOTO PaBHOBECHS], UCIIOIb30BAHUE CTAaHAAPTHBIX AHTAIBIHNI M SHTPONMM ISl pacuera
KOHCTaHT PaBHOBECHsI XUMUYECKUX peakiuil. @a3zoBele paBHOBecHs. OCHOBHBIE TOHATHS: KOM-
MIOHEHT, (haza, creneHb cBoO0bl. [IpaBuio ¢as. luarpaMmsel cocTosIHUS.
7. KuneTtnka v MexaHU3M XUMHUYECKUX peakiuil. CKOpOCTh XUMHUYECKON peaklliu, €€ 3aBUCH-
MOCTb OT NPUPOJBl U KOHIIEHTPALMU PEarcHTOB, TemrepaTypsl. 1lopsaok u MoneKyIspHOCTh
peakuuu. YpaBHEeHHEe AppeHuyca. DHEPrusl akTUBAIMU. MeXxaHu3M U KHHETHUKA PEaKIHil B ro-
MOTEHHBIX M T€TepPOTreHHBIX cucteMax. LlenHple u KonedarenbHble peakuu. ['OMOreHHBIN U Te-
TEPOTE€HHBIN KaTanu3. AyTOKaTalIu3.
8. HctunHble u KoJUIOMAHBIE pacTBOpbl. CriocoObl BeIpaskeHHsI cocTaBa pacTBopoB. [Iporecch
pacTBOpeHHUs, (PaKTOPBI, BIAUSIOUINE Ha PACTBOPUMOCTD.
9. HpeanbHble U HEHWIEATbHBIE PACTBOPHL JluarpaMmbl COCTOSIHHSI ABYXKOMIIOHEHTHBIX CH-
CTEM C HEOTPaHUYEHHOM pacTBOPUMOCTHIO. Kpucramtoruaparsl.
10. KomnuraTuBHbIE CBOWCTBA PacTBOPOB (JaBJICHHME HACBHIIIEHHOTO Iapa, KPUOCKOMUs, 30yi-
JIMOCKOIUS, OCMOC U OCMOTHYECKOE JaBiieHue). M3oTonndeckuii koaQphuueHT, crernelb U KoH-
CTaHTa JUCCOLUAIMH.
11. KucnorHo-ocHoBHOe paBHOBecue. [lonsTus «kucnora» u «ocHoBanuey. Kinaccuueckas teo-
pus AppeHunyca u ee orpaHndeHus. OCHOBHBIE TIOJI0KEHUS TPOTOJIIMTUYECKON Teopun bpeHcre-
na — Jloypu, conpsikKeHHbIE Mapbl KUCJIOT U OCHOBaHUI. ABTOIIPOTOJIM3 BOJBI, KOHCTAHTA MPOTO-



JUTUYECKOTO paBHOBecUs. ['uponus coneit. OcaxkaeHue TpyaHOpacTBOpUMbIX cotiet. [IpousBe-
JIEHUE PACTBOPUMOCTH.

12. DnexTpoxuMHUECKUE CBOMCTBA pacTBOpPOB. ConpsxkeHHbIE OKHCIIUTEIBHO-
BOCCTAHOBUTEJbHBIE Mapbl. JIBOWHON 3JEKTPUUYECKUN CIIOM, 3JIEKTPO/Ibl, TaJIbBAHUYECKas Yeii-
Ka. OJeKTpoAHbId moTeHuuan. CTaHIapTHBIM 3JIEKTPOAHBIM mnoTeHIHan. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMM U UX HampasieHue. Psag nanpsokenuit. Ypasuenue HepHcra. Psiabl
Jlatumepa. TlonstTe o0 [guarpaMmax OKHUCIHMTEIBHBIX COCTOSHUK (AUMarpaMMbl «BOJIBT-
9KBUBAJIEHT — CTENEHb OKUCIECHUN»). DIEKTPOIU3. DICKTPOXUMUUECKUE UCTOUHUKU SHEPrUM.
Koppo3us kak 371eKTpOXUMHUYECKUN TPOLECC.

13. Kpucrammueckoe cocrosHue BemecTsa. OOpa3oBaHUE MOHHBIX KPUCTAIIIOB DHEPrHsl KpU-
CTaJUIMYECKON pelleTKU. BBeneHnue B 30HHYI0 Teopuro. IIoHATHA O 30HAxX: BaJEHTHOM, 3ampe-
IIEHHOW U NTPOBOJAMMOCTH, MX 00pa30oBaHUE U3 MOJIEKYJISIPHBIX opOuTaneid. Meramisl, MOaynpo-
BOJHUKH, TUAIEKTPUKU. MOEKyIspHbIE KPUCTAIUIBI.

14. OcnoBel xuMuu TBeproro Tena. Hecrexuomerpuueckue coenuHenus. JedexTsl u cBoicTBa
KPUCTAJIJIOB. 3aBUCUMOCTb J€(PEKTHOIO COCTaBa KPUCTAJUIOB OT YCJIOBUM cUHTe3a. BiusHue ne-
(eKTOB Ha KUHETUKY TBEpI10(a3HbIX PeaKLUil.

15. Meramnsl u HeMeTaiibl. OCHOBHBIE XapaKTEPUCTUKU METAJIIOB U HEMETAIIJIOB, UX Pa3JInyue
no (U3NYECKUM, XMMHUYECKUM CBOICTBaM M TUIAM XMMHUYECKOH CBsS3M. 3aKOHOMEPHOCTH B
CTPOCHUHM U CBOMCTBAX Ba)KHEHUIIMX OMHAPHBIX COEIMHEHUMN: THIPUJbI, OKCHJIbI, TAIOT€HUIBI.
[Tonstne 00 MHTEpPMETAIUIMIHBIX coeqUHEHUsX. COBpEeMEHHbIE KOMIIO3UIIMOHHBIE MaTepHAaIbI.
[TpyHLIMIIBI IOTYYEHUS IPOCTHIX BEIIECTB — METAJJIOB M HEMETAJUIOB — U3 IPUPOAHBIX COEANHE-
HUU.

16. KommekcHble (KOOpAMHAMOHHBIE) coennHeHus. OCHOBHBIE MOHSATHS KOOPAWHAIIMOHHON
xumuu. HoMeHKIIaTypa u n3oMepusi KOMIUIEKCHbIX coequHeHnnil. KoncranTa ycroitunsoctu. Tu-
b PEAKIUi KOMIUIEKCHBIX COeIMHEHMH. XenaTHbii 3 dext. Db dext TpaHcBIUSHUS.

17. Teopun cTpoeHHs KOMIUIEKCHBIX cOeqUHEHUH. JIOCTOMHCTBA U HEAOCTATKU METO/1a BAJIEHT-
HbIX cBs3ell (MBC).Teopust kpuctamnuueckoro noss (TKII). Dueprust pacuienienus, sHEprus
criapuBaHMsl. DHeprus crabunuzanuu kpucramdyeckuM nosieM (OCKII). BiusHue Ha BenuuuHy
pacIIernyieHus] IPUPOAbl LIEHTPAIBHOTO aToMa (3apsiia, pajauyca, 3JIeKTPOHHON KOHQUrypaun),
HPUPOIBI, YUCITIA U PACTIONOKEHUSI TUraH10B. CriekTrpoxumuuyeckuii psaa. Ipdext Ana-Tennepa.
18. TlocTpoeHue TPYMIIOBLIX OPOUTANCH JIMTAHIOB M MX B3aUMOJICHCTBHE ¢ OPOUTAISIMH IICH-
TPaJbHOTO aToMa B paMKax METOoJla MOJIEKYJISIpHBIX opOuTaneil. DHepreTuueckas Iuarpamma
MOJIEKYJIIPHBIX opOuTaneit okrarapudeckoro. Mcnons3oBanue TKII u MMO st oO0bsicHeHUS
ONTUYECKUX U MArHUTHBIX CBOMCTB KOMIUIEKCHBIX COEIUHEHUI.

19. Bonopox. M3otoms! Bomopona. CTpoenne u cBoiicTBa HoHa okcornus Hz;O'. Mon H™ n ocHOB-
Hble TUNBI THIpUI0B 3eMeHToB | — VIII rpynn. Ctpoenue u cBoiicTBa TBEpAOH, XKUIKOH U razo-
o0paznoii Bojibl. [Tomyuenue, CBOMCTBA U TPUMEHEHKE BOJOPO/A.

20. Dnementsl |A rpynmel. O6mas xapaktepuctuka. Ocoboe nosoxxeHue auTua. OcoOeHHOCTH
B3aWMOJICUCTBUS IIEJIOYHBIX METAJUIOB C BOAOW MO pAAY JUTHH — 1€3Wil. 3aKOHOMEPHOCTH B
CTPOEHHUH U CBOWCTBAaX OCHOBHBIX THIIOB coelMHeHUN. [lonydeHre U npuMeHeHue MEI0UHbIX Me-
TaJJIOB M UX COCIUHEHUM.

21. Dnementsl IIA rpynmel. O6mas xapakrepuctuka. Ocoboe nonoxxenue 6epuus. [lonydenue
MPOCTHIX BELIECTB U3 MPUPOAHBIX coequHeHuid. Okcuanerar 6epusuims. 3aKOHOMEPHOCTH B CTPO-
€HUU U CBOMCTBaX OCHOBHBIX THUIIOB COEIMHEHMI IIEJIOYHO3EMENBHBIX 2J1€MEHTOB [IpumeHeHue
Oepuiins, MarHus U EeJI0YHO3EMENIbHBIX AJIEMEHTOB U UX COEAMHEHUH.

22. Dnementsl IIIA rpynmel. O6mas xapakrepucTtika. bop, ero coeanHeHus ¢ BOJOPOJIOM U
kucnoposioM. Ilonarue o TpexuenTpoBbix MO. Ilonydyenue u npuMeHeHue 6opa u ero coevHe-
Huil. [onydyenue, pusnueckue 1 XUMUYECKHE CBOMCTBA AIFOMUHUS, TAIIHS, UHANS, TAJUTUSA U UX
coelMHEHUH. MI3MeHeHne yCTOMUMBOCTH COEIMHEHNN 3JIEMEHTOB B HU3KHUX CTENEHSIX OKUCICHUS
B TOATPYIIIIE, a TAK)Ke TOPU3OHTAIBLHOM psiny: T1-Pb-Bi.

23. DnemenTtol VA rpynmsl. O6mias xapaktepuctuka. CoeqMHEHUS ¢ BOAOPOJIOM U KHCIOPOIOM.
OcobenHoctu yriepoaa, ainMas, rpadur, kapous, ¢ymiepensl (Ceo, C7o U T.1.) — MOTUMOPQHBIE



dopMmbl yriepoga. dusndeckne U XUMUYECKHE CBOWCTBA KpEMHUs, T€pMaHUs, OJIOBA, CBHHIIA.
Kpemuuii u repmanuii — moaynpoBogauku. [Ipupoausie coenunenus C, Si, Ge, Sn, Pb. ITpun-
MBI TIOJIYY€HHS TIPOCTHIX BellecTB. [I[puMeHeHre MPOCThIX BEIIECTB M OCHOBHBIX XUMHUYECKUX
COEIMHEHUN

Il cemecTp
1. Dnementst VA rpynmbel. O6mias xapaktepuctuka. CoeauHeHUss ¢ BogopoaoM Tuna XHs.
Comn ammonus u pochonns. Amuapl, umMuabl, HUTpUIsl. @ochuasl. Coenunenus XoHa. I'na-
pPOKCHIIaMUHBI. A30THUCTOBOAOPOHAs KHCIOoTa U uX coiu. Okcunpl. Okcuapl azota u dpocdopa.
OKCOKHCIOTBI. A30THOBATHCTas, a30TUCTast M a30THAS KUCIOTHI, UX coii. OKCOKUCIOTH (hoc-
dopa u ux anamoroB. ['amoreHuanl. BzaumopeiictBue ¢ Bojoi, okcuaamu. OKCOraJoreHUIbI.
Cynbduapl. Tuokucnotel. OKUCIUTETHFHO-BOCCTAHOBHUTEIBHBIC pPEAKIMH B pacTtBopax. Jlua-
rpammbl BD-CO coenunennii azora u pocdopa.
2. Dnementsl VIA rpynmsl. Kucnopoa, nonoxenue B Ilepuognueckoii cucreme. Monekyna Oo.
[Tonyuyenne u cBoiictBa. O30H. B3zaumopeiictBue ¢ BojgopojoM. Boja, mepokcua Boaopoza.
TepMuyeckoe U POTOXHUMUYECKOE PA3IOKCHHUE BOMBI, paanon3 Bojbsl. HoO, Kak OKUCIHTETh U
Kak BOCCTaHOBUTENb. COCTOSIHUSA KHUCJIOPOJa B €ro CoequHEHUsIX. MoHBI 02', 022‘, O3". O30H.
O30HUIBI.
3. Xanbkorensl. OOmias xapaktepuctuka. Bogoponnsie coenunenus. Cynbhanbl. OKCUIbl U
OKCOKHUCJIOTBI. OKCOKHCIIOTHI CEpPhI, IPUIUHBI KX MHOTOOOpa3usi, KIaCCU(PUKAIUS, CTPOCHUSI U
XUMH4YecKHe cBoicTBa. OCOOCHHOCTH CEJICHOBOM M TEJUIYpOBOil KUCIOT. ['oMosiAepHbIe 1enu B
noautronarax [O3S -(Sy)- SO3] U3oanekrponnsie 3amernenus B HoSO,.
4. DOnementsl VIIA rpynmel. ['anorensl. O0mias xapakrepuctuka. Ctpoenue monekyn. Coenu-
HeHus ¢ BojopoaoM. Okcunbl. OKCOKUCHOTH. M3MeHeHne CTpoeHusi U CBOMCTB KHUCIOPOIHBIX
kucnot rajgoreHoB no psay HO — HI'O, — HI'O3 — HI'O4. ConocraBneHue ycTONYUBOCTH U
OKHUCJIUTEIbHBIX CBOMCTB KUCIOPOIHBIX KUCJIOT TaJoreHoB ¢ nomolsio auarpamm B3-CO.
5. DOnementsl VIIIA rpynmel. OO6mas xapaktepuctuka. [lomydenue, ctpoeHue, cBOWCTBa U
puUMeHeHne 01aropoaHbIxX ra3oB. CuHTe3 coequHeHni nHepTHBIX ra3oB (bapriert). Ctpoenue
u cBoiicTBa (hropunoB kceHoHa XeF, XeFs, XeFg. TpexiueHTpoBasi, YeTHIPEXINEKTPOHHAS CBA3b
BO (TOpHAAX UHEPTHBIX razoB. Jnarpamma BD-CO coenuHeHmit KCeHOHa.
6. OOrre 3aKOHOMEPHOCTH XUMHHU coeauHenuit B psiay Li — F. TIpocThie BelecTBa, SHEPTUH
aTOMMU3AIMK U peaKLUOHHAsI cIOCOOHOCTh. OKHUCINUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA IPO-
cThIX BemiecTB. [IpuHiunuanbapie oTauyuus Li — F OT MX aHaloroB B COOTBETCTBYIOIIUX TJIaB-
HBIX MOATPYIMaxX MepuoANIECKON CUCTEMBI.
7. Onementsl IVD rpynmel. Obmas xapakrepuctuka.llonydyenue, mpuMeHeHHE U COMOCTaBIe-
HUE (UBUYECKUX M XUMHUYECKUX CBOMCTB TPOCTHIX BemecTB. COMOCTaBICHUE CTPOCHUS U
CBOMCTB OqHOTUIHBIX coenuHeHuil B psaay I(IV) — O(IIl) — B(1I). KommnekcHble coennHEHUSs.
Paznenenne coenunenuii nupkonust u radpuus. Juarpamma BD-CO nis coenuHeHW TUTaHa.
[IpumeHeHne coeTMHEHUI TUTaHa, IUPKOHUS U radHUs.
8. Dnementsl Vb rpynmel.O0mas xapakrepuctuka. [lomyueHue, mpuMeHeHne, GU3nIecKue u
XMMUYECKHE CBOMCTBA MPOCTHIX BemlecTB. CONMOCTaBIECHUE CTPOCHHS U XUMHUYECKHUX CBOMCTB
KaTHOHHBIX U aHUOHHBIX GopMm coenunenuit V(V) u P(V). Uzononucoenunenus. Jluarpamma
B3-CO nns coequnenuit Banaaus. ConocTaBlIeHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U KHUC-
JIOTHO-OCHOBHBIX CBOMCTB coeanHeHnil BaHaausa B creneHsax okucienusa l1-111-1V-V. Coenune-
HUSl HUOOUS M TaHTaIa ¢ HU3KUMHU CTENeHsIMU okucneHus. Kimacreps.
9. Dnementsl VIb rpynmbsl. O0mas xapakrepuctuka. CpaBHEHHE XUMHUYECKAX U (DPU3HIECKHX
CBOMCTB IpOCThIX BemlecTB. Mx monydenue u npumeHenue. Kuciaopoansie coequnenus. Kom-
IJIEKCHBIE coenuHenus M3o- u rerepononucoenuuenus. Juarpamma BO — CO nng coequHeHuit
xpoma. ConocTaBieHre KUCIOTHO-OCHOBHBIX, OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB CO-
enunenuit xpoma B psiy Cr (V1) — Cr (111) — Cr (II). CoearHeHHs 3IEMEHTOB ¢ HU3KUMHU CTeTie-
Hsamu okucnenus. Anerar Cr (II): kpaTHbie CBS3M MeTal — METaJLIL.
10. Dnementsr VIIb rpymmer. O6mas xapaktepuctrka. CBOWCTBa, MOMYYCHUE M MPUMCHECHHE
npoctelx BemecTB. Jnarpamma BO-CO nns coennHenuit Mapranua. CpaBHEHUE CTPOEHUS U



cpoiictB coenuuennit Mn (VII1) — Tc (VII) — Re (VII). Coeaunenust peHust B HU3MIUX CTEMEHIX
OKHCIICHMS.

11. DnemeHTHI TpUaAIbI KeJe3a: Keae30, KooalbT, HUKelb. [lonyyeHue, CBOMCTBA MPOCTHIX Be-
mectB. @eppomarnernsm. Kopposus xene3a u mytu ee npenorspaiieHus. ComnocTaBiieHHE
CTPOCHHUS M XMUMHYECKHX CBOWCTB coenuHenuii Fe, Co, Ni co cremenbto oxucienus II u III
CpaBHEHUE CTPOEHUS U CBOMCTB KOMIIJIEKCHBIX COEAMHEHUH keses3a, kodanbTa, HUKens. [Tomy-
yeHue u conocrapieHue cBoiictB coenunenuii Fe (1) u Fe (VI). KapOoHwuisl mepexoaHbix aJie-
MeHTOB. Poub xerne3a B OMOJIOrMuecKuX Mmporeccax.

12. DnemeHTHl MOATPYNIBI TUIATHHBL: PYTEHHH, POAMHN, MaIaAuid, OCMHMA, UPUANN, IUIATHHA.
ComnocTaBiieHle CBOWCTB COEIMHEHUN PyTEHUs, OCMUS, IIJIATUHBI B Pa3IMYHBIX CTENEHSAX OKHC-
JeHus. 3aKOHOMEPHOCTH B (PU3MUECKUX U XMMUYECKUX CBOWCTBAaX MPOCTHIX BemlecTB. CTpoeHue
u coiictBa RUO,, OsO,. KommiekcHble coelMHEHMs, UX TUIIbI U HallpaBJIEHHbIA CUHTE3.

13. Dnements! 1b rpynmel. O6mas xapaktepuctuka. OuU3nuecKue, XMMUYECKHE CBOMCTBA, 1O-
Jy4eHUEe M NPUMEHEHHE MPOCThIX BemecTB. COloCcTaBIeHUE CTPOECHUS U CBOMCTB OJHOTUITHBIX
coenuHeHuil anemeHToB | A u | b rpynn co crenensimu oxkucnenus (I). Ocobennoctu coenune-
uuit Cu (I). Kommutexkcusie coeaunenus. CTpoeHne U CBOMCTBA coequHenuii anementoB Cu, Ag,
AU B BBICIIMX CTEIEHSAX OKHCIEHHUs. BpicokoTemmepaTypHblE€ CBEPXIPOBOJHUKM Ha OCHOBE
CJIO’KHBIX OKCUJIOB MEJIH.

14. Dnementst 11 b rpynmer. O6mas xapakrepuctuka. [lonydenune, pusnyeckie 1 XUMHYECKHUE
CBOMCTBA IIMHKA, KaaMus, pTyTH. CpaBHEHHE CTPOCHUS U CBOMCTB COCTUHEHUMN B CTETIEHU OKHC-
nenus (1) Ctpoenne u mucnponopiimonupoBanue coennuenmnii Hg22+. KomrekcHele coenne-
Hus. [IpuMeneHue nuHKa, KaMUs, PTYTH U UX COCIMHEHUH.

15. OO1ue 3aKOHOMEPHOCTH XUMHHU COSTMHEHUI B paay T1— ZN. DieKTpoHHask KOHPUTYpaIHs,
panuychl, SHEPTUU MOHHU3ALMU, XapaKTEPHbIC CTENEHU OKMCIIEHUS, KOOPJMHALMOHHBIE YUCIIA.
XUMHUYECKasi CBSI3b, DJHEPTUSl aTOMH3AIMU U (U3NIECKHE CBOKCTBA MPOCTHIX BEIIECTB, HOHHBIC
(GOpMBI 3JIEMEHTOB B Pa3IUYHBIX CTENEHAX okucieHus. CpaBHEHHE CBOMCTB aKBaKOMILIEKCOB
AIIEMEHTOB B OJJMHAKOBBIX CTETIEHAX OKHCIICHUS.

16. DnemenTs! noarpymnmnsl ckanaus. Jlanranouasl. CpaBHEHHE 3JIEMEHTOB MMOATPYIIIBI CKaH U
u rayuus. JlantaHougHoe cxatue. CpaBHEHHME (PU3MYECKUX CBOWCTB NMPOCTHIX BELIECTB MOJ-
IPYMIbl CKAaHIUA U TaJiusg. XUMUYECKHUEe CBOMCTBA JIEMEHTOB MOArPYIIbI CKaHUS U JJAHTaHO-
ua0B. CXO/ICTBO U pazavuue XMMHH 3JIEMEHTOB MOATPYII CKaHIUS U IIEJT0YHO3EMEIbHBIX Me-
tajuoB. KomriuiekcHble coequHenus. Vcnonp3oBaHue KOMIUIEKCHBIX COEIMHEHUN Ul pasjerne-
HUA peaKo3eMenbHbIX 35eMeHToB (P39). [lpumenenue P30.

17. Axtunnii u axtunronsl. O0mas xapakTepucTuka. Iloarpynmsl Topus u Gepkius. [omayde-
HUe, QU3NYEeCKHe U XUMMUYECKHE CBOWCTBA MPOCTHIX BemlecTB. CTpoeHHE U CBOICTBa coeMHe-
HUH aKTHHUI-HOHOB: MO,?" (M = U, Np, Pu). ConocraBienue COeIUHCHUN aKTHHOHIOB CO
crenenbto okucneHus (VI) ¢ OMHOTUIIHBIMU COEIUHEHUSAMH XpoMa, MOJHOJIeHa, BoJb(pama.
[Monyuenne coenunenuit Th (IV) u U (IV) u comocraBineHne ux CBOMCTB C OJHOTHITHBIMHU CO-
eIMHEeHUs MU 3ieMeHTOB [VDB nmoarpynmel. VMcnons30BaHne aKTUHOUIOB B SIIEPHON YHEPTETHKE.
CuHTe3 TpaHCYPAHOBBIX AJIIEMEHTOB.

7. ®OH/ OLEHOYHBIX CPEICTB Ui NMPOBEICHHUS TEKYLIero KOHTPOJIsI yCIeBAeMOCTH, IPO-
MEKYTOYHOM aTTeCTALMHU 10 HTOI'aM OCBOCHHS AUCHUIIIHHBI.
7.1. TunoBsle KOHTPOJIBHBIE 3aJaHUS

IIpuMepHasi TeMaTHKa KypCOBBIX PadoT
PannoakTHBHBIE 37IEMEHTHI.
CoennHeHNE NEPEMEHHOIO COCTaBa.
Bonopoansie coeTMHEHUST METAIIOB.
Heopranunueckue noamuMepsl.
MeToapl TOJTy4eHHS BEIIECTB 0CO00M YUCTOTHI.
CoBpeMEHHOE COCTOSIHME BOIIPOCA O BaJIECHTHOCTH.
Pa3BuTtne TeOpun XMMHUUYECKOM CBSI3H.

NoakowhE



8. Kommekcusie coequnenus anemenToB VIb noarpymnmsl.
9. KoMIuiekcHBIE COETMHEHMS DIIEMEHTOB CEMEICTBA JKee3a.
10. Metoabl noyryuyeHHsI METAJLIOB.
11. Bomopon - ocHOBa XUMHUYECKOU TEXHOJIOTHH U SHEPTETUKU OYAYIIero.
12. Xumuueckuit coctaB 3eMiIM U KOCMOCA.
13. Xumus HeopraHMYECKUX MEPEKUCHBIX COCTUHEHUI.
14. Coeaunenusi cepbl U OKpYXKaroias cpesa.
15. CeMeNlcTBO JIaHTaHUIOB.
16. Penuii 1 ero coeAMHCHHUSI.
17. Xumus atmochepHOTO 030Ha.
18. Kepamuka - MaTepuai OyayIero.
19. IIpoGnema cBs3BIBaHUS a30Ta.
20. Buoneopranuueckast XUMH U METUIHHA.
21. MeTtauibl )KMBOTO OpraHU3Ma.
22. CoenuHEHHs CO CBSA3BIO METAJLI-METAJLI.
23. CruiaBbl M HAYYHO-TEXHUYECKUH MpOTpecc.
24. Hutpuas! u hocduasl MeTaioB.
25. Koppo3sus MeTauioB ¥ METOABI 3alIUThl OT KOPPO3UHU.
26. IlomynpoBOIHUKOBBIC MAaTEPHAIIBL.
27. Bananuii B mpUpoOJIe U TEXHUKE.
28. MeueHble aTOMBI B HAPOJJHOM XO3SHCTBE.
29. Cenbmoii nepuoa. Kakum on 6yner?
30. HeoOblunble cBOMCTBA OOBIYHON BOJIBL.
31. NueptHbIe (01aropoIHbIE) ra3bl.
32. TlnatuHOBBIC METAILIHI.
33. JlaHTaHOMIBI: XUMUS U TIEPCIIEKTUBBI IPUMEHEHHS B IIPOMBIIIIEHHOCTH.
34. Heopranwveckast XuUMHUsl 1 MEIAHUIIMHA.
35. Hcropus v nepcneKTHBBI pa3BUTHUS MEPHOAMUYECKOTO 3aKOHA.
36. TlpuMeHeHHEe KOMIUIEKCHBIX COCTMHEHUH.
37. HobGeneBckue naypeaTsl IO HEOPraHUUECKOW XMMUH.
38. PagmoakTuBHBIC M30TOIHI M UX TPUMEHEHHE.
39. CnocoObl NOTY4YEeHUsI METAIJIOB.
40. A3OT B mpHupoze.
41. T'eoxumus.
42. Heopranudeckue OJIHUMEPHI.
43. Banaauii 1 HAyYHO-TEXHHUUECKUN MTPOrpecc.
44, PannoakTHUBHBIE DJIEMEHTHI.
45. CoeauHeHUE NMEPEMEHHOI0 COCTaBa.
46. KapOoHWIIBI METAJLIOB.
47. BonopoaHble COeTUHEHNUS METAIOB
48. Heopranndeckue NOIMMEPHI
49. MeTo/bl NOTY4YEHHUS BEIIECTB OCOOO0N YHCTOTHI.
50. CoBpeMeHHOe COCTOSTHHE BOIPOCa O BaJICHTHOCTH.
51. Pa3Butue TeOpUN XUMHUYECKON CBSI3U.
52. KommuekcHbie coeraeHus dneMeHToB VIb moarpymibr.
53. KommuiekcHble coeIMHEHHsI 3JIEMEHTOB CeMENCTBa JKelle3a.
54. Crnoco0Obl OTy4yeHUsI METAIIIOB.
55. Bopmopon - ocHOBa XUMHUYECKOM TEXHOJIOTUHU U DHEPTETHUKHU Oy TyIIEero.
56. Xumuueckuit coctaB 3eMIIH.
57. Xumuueckuil cocraB KocMoca U T.1.
O0pa3ubl BONPOCOB /Jis1 TECTUPOBAHUS
1. BuyTtpu nepuoja yBenudeHHE MOPSIKOBOTO HOMEpA dJIEMEHTa OOBITHO COTIPOBOKIACTCS:
1) yMeHbIIEHHEM aTOMHOIO paJinyca U BO3pacTaHHUEM BJIEKTPOOTPUIIATEILHOCTH aTOMa;



2) BO3pacTaHUEM aTOMHOI'O paJinyca U yMEHbIIEHHEM 3JIEKTPOOTPULIATEIbHOCTH aTOMa;
3) yMeHbIICHHEM aTOMHOIO PaJlyca U YMEHbIICHUEM IEKTPOOTPULIATEILHOCTH aTOMa;
4) BO3pacTaHHWEM aTOMHOI'O PaJHyca U BO3paCTaHHEM 3JIEKTPOOTPHLATEILHOCTH aTOMa.
2. DneMeHTHI PacloJOKeHbI B TOPSIKE BO3pacTaHHUA AIIEKTPOOTPULATEIBHOCTH B PSLY:
DAs, Se, CI, F; 2)C, I, B, Si; 3)Br, PH, Sb; 4)0O, Se, Br, Te.
3. Bo BTOpoM u TpeTheM NepHoAax NEPUOANIECKON CUCTEMBI 10 MEPE YMEHBILECHHUS Pa3MEPOB aTOMOB
JJIEMEHTOB:
1) pa3mep UX MOHOB TaK)KE€ YMEHBIIAETCS;
2) BIEeKTPOOTPUIIATENNFHOCTh YMEHBIIIACTCS;
3) MeTaJUTMYECKUE CBOKCTBA 3JICMEHTOB 0CI1a0eBaloT;
4) MeTaNTM4ecKue CBOMCTBA DIEMEHTOB YCHIIMBAIOTCS.
4. D7eMeHT ¢ TOPSAKOBEIM HOMepOoM 114 momkeH obagaTh CBOMCTBAMH, CXOTHBIMHU C:
1) mnatuHoOM;  2) CBUHIIOM;  3) MBIIBSIKOM;  4) PTYTBIO.
5. HemeTamuinieckue CBOMCTBA SIEMEHTOB, PACIIONOXKEHHBIX B TJIABHBIX OATPYMIAX NEPUOITUECKON
cucremsl J|.11.MenneneeBa, Hanbosee sIPKO BBIPAXKEHBI Y TEX U3 HUX, KOTOPBIE HAXOAATCSI:
1) B BepxHell 4acTH ITOATPYTIIIHI; 2) B HIDKHEH YacTH MOATPYIIIIBL;
3) B cepeaHe MOrPYIIIbI;
4) y BceX 3JIeMEHTOB NOATPYIIIbI BEIPAXKEHBI IPUMEPHO B OAMHAKOBOM CTETICHHU.
6. Kaxoil psz1 31eMEHTOB IIPECTaBIEH B OPAJKE BO3pAaCTaHUs aTOMHOTO paguyca:
1) O, S, Se, Te; 2)C, N, O, F; 3) Na, Mo, Al, Si; 4)1, Br, CI, F.
7. Merannnueckuii XapakTep CBOWCTB JIeMeHTOB B psiny Mg-Ca-Sr-Ba:
1) ymenpmaercs;  2) BO3pacTaer;
3) He u3meHsiercs; 4) yMEHbIIaeTcs, a 3aTeM BO3pacTaer.
8. Hemeramuinueckuii xapakTep CBOICTB 21eMeHTOB B psaay N-P-As-Sb-Bi:
1) ymeHbpmaercs; 2) Bo3pacTaer; 3) HEe U3MEHSETCS;
4) yMeHbILIaeTCs, a 3aTeM BO3pPacTaeT.
10. Kakast mapa B yka3aHHOW COBOKYITHOCTH 31eMeHTOB - Ca, P, Si, Ag, Ni, As - obnanaer Hanbosee
CXOJIHBIMH XUMHYECKHMHU CBOMCTBAMHU
1) Ca, Si; 2) Ao, Ni; 3)P,As; 4)Ni,P.
O0pa3ubl BOonpocoB AJis MPoBeeHNs KOJJIOKBUYMOB.
1. PacTBOpBI
1. Berumcnure kaxyuyrocs crenenb auccounaiu CaCl, B 0.2 M pacTBope, eciii 0CMOTHYECKOE JIaB-
nenue mpu 27 °C cocrasmser 1247,1 x1a.
2. Cwmemansl pactBopsl BeuiecTs: a) Na,SO,+BaCl,, 6) FeSO,+(NH,), S. Hanucars nonHble peakimm
UX B3aUMOACHCTBHSL.
3. Bwrumcnuts pH criegyronx pactBopoB KOH (o= npunsTs pasuoii 1):  a)0,01n.; 6)0,005H.
4. HamucaTh ypaBHEHUS peaklMii TUAPOIIHM3a B COKPAIIEHHOM HOHHOM BHJIE U YKa3aTh PEaKIHIO Cpe-
11 pH B pactBopax cren. coneit:  a) NaClO, 0) Ca(CH3 COO); B) Pb (NO3),
5. Beruuciuts crenens ruaponusa KCN B 0,11 paBctBope. (Kyye. neny = 7,2° 10'10).
2. p-3aements! V u IV-rpynn
1) Azot. Ctpoenne monekynsl ¢ no3ummii BC u MO. ®u3nueckne U XuMu4deckiue cBOWCTBa. A30T B IpHU-
poJie U ero Nojy4eHHe B MPOMBILIUIEHHOCTH U jabopatopuu. Meronasl pukcanuu aTMOCQEpHOro aszora
(aMMUaYHBIN, TyTOBOMU, IIMAHAMUTHBIH ).
2) Okeup docdopa (V), nonydeHHslit okucnenuem 31 T dpocdopa, pactBopeH B 495 T Bojbl ¢ 0Opa3oBa-
HueM oprodocdopHoii kucinoTel. B momydeHHsIi pacTBop mponyiieHo 44,8 n ammuaka (H.y). Onpenenu-
T€ COCTaB MOIYYEHHOH CONIM U €€ KOHLIEHTPAILIHIO B pacTBOpE.
3) 3aKOHYHNTH ypaBHEHUS pPEaKIIHii:

a) N2H4+KMnO4+H 2804 — e) Si+NaOH+H 20—>

6) KN02 +KJ+H 2804 — )K) KMnO4+P+H 2804 —

B) PH; +HJ— 3) Na2CO 3+A|2(SO4)3+H 20—
F) S|02 +F2 - I/I) B+ HQSO4 i

1) CS+KOH—> x) Na,SiO; + HClomy —

4) K 5t cypuka nobasunu 20ma 60 % - Horo pactBopa HNO; (p = 1,37 r/mi1), pacTBOp ¢ 0CaJKOM Harpe-
7, a 3aTeM paz0aBuiM BoxoH A0 21. OnpenenuTe Maccy ocajika U HOPMaJIbHYIO KOHIIEHTPAILIUIO COJIH B
pacTBope.

5) YpaBHATH CleyIONINE PEaKIIH:

a) ASQO3 +HNO3—> 6) NaAsO PR +N32C03—> B) ASC|3+(NH4)232 —



F) Pb304 +HNO3(K) — ,ZI) Hgan|4 +Zn— )K) BiC|3+(NH4)282—> e) Sn+ HzSO4(K)—>
O0pa3ub! BONPOCOB /sl IPOBeIEHHs IK3aMeHa.
Bapwuanr 1.

1. Ha BoccranoBienue 1,8 r okcuaa Metania u3pacxogoBano 833 mMi Bogoposa (H.y). DKBUBAJIICHTHEIE
MacChl OKCHIa 1 MeTayia (B I/MOJIb) COOTBETCTBEHHO PaBHBI:
1.121;41 2.24,2,16,2 3.32,4;244 4.48/4,40,4
2. DneKTpoHHbIe KOHDUryparmu noHoB P™ 1 S cooTBeTCTBYIOT:
1). 1s%25°2p°3s%3p*; 15225%2p°3s? 2). 1s?25%2p®3s%3p*; 15%25°2p®3s%3p*
3). 15%25°2p®3s%3p?; 15°25%2p°3s%3p®  4). 1s%25%2p°®3s%3p®; 15225%2p®3s%3p!
3. Ione3ysick 3akoHoM ['ecca, HaliauTe TemoBoi SQGEKT peaKkuu:
Sipoms) T 2NOyy = SO; () + 2NOy,eciiit n3BECTHBI TEIIOBbIE (D HEKTHI PEeaKIUii:
Spowe) T O2 (1 = SOz, AH®=-296,9 k[lk; NOg) + 1/2 Oyry = NOgp, AH® = - 56,8 kI
1. 1833 xJx 2.246,8 xx 3.366,6 x[x 4.733,2 x/x
4. KpatHocTh cBA3M B MONeKyJsipHoM none N, paBHa:
1.15 220 3.25 4.30
5. Tun rubpuanzanmu opbutanei neHTpanbHoro aroma B Mosekyine COF, cooTBeTCTBYeT:
1.sp; 2.sp% 3.sp%  4.sp’d?
6. CxopocTh HEKOTOpOU peakuuu npu oxnaxaeHuu ot 80 no 60 °C ymensimmiace B 4 pasza. Temmepa-
TYpPHBIA KOAPPHUITUEHT CKOPOCTH PEAKIINH PABEH:
1.20 223 3.25 4.4,0
7. B 3amkHyTOM cocyne yctaHoBmiock paBHOBecHe 2NOy ;) <> 2NO(,) + O PaBHOBECHAs KOHIIEHTpanus
kucnoposa pasHa 0,12 Mo/, a KoHCTaHTa paBHOBecHs — 2. Mcxomnas kornentpaius NO,, cootBet-
CTBYET:
1. 0,03 mons/m; 2. 0,05 mons/im; 3. 0,20 moin/i; 4. 0,30 Mo/
8. Maccosas nonst (B %) B2 H pactBope H,SO,4 (p =1,063 1/ MiT) COOTBETCTBYET:
1.46; 2.9,2; 3.10,0; 4.122%
9. PacTBopuMOCTH Cyibdara cepedpa (Monb/1) B Boxe (ITP = 7,7-107°) pasHa:
1.2,6510% 2.2,12:10% 3.2,65-10% 4.5,30-10™
10. Xapaxktep cpessl pactBopoB cosieit:Na,SOs, CaSO,, CuCl, cooTBeTcTBYET:!
1. pH<7; pH=7; pH>7; 2. pH<7; pH>7; pH>7;
3. pH<7; pH>7; pH=7; 4. pH>7; pH~7; pH<7
11. MosekynspHble ypaBHEHUS, COOTBETCTBYIOIINE HOHHO-MOJIEKYJISIPHBIM YPaBHEHHSAM PEAKIUI:
Cu?" + 20H'—>Cu(OH),; 6) NO, + H*—->HNO, umeror Bux:
1. a) CuCO; + 2KOH = Cu(OH), + K,CO3;  6) KNO, + HCOOH = HCOOK + HNO,
2. a) CuSO,4 + 2NaOH = Cu(OH), + Na,SO;; 6) KNO, + HCI = HNO, + HCI
3. a) CUCIZ + NH4OH = CU(OH)2+ 2NH4CI, 6) NH4N02 + HF = HN02+ NH4F
4. a) CuS + Mg(OH), = Cu(OH), + MgS; 6) 2AgNO, + H,SO,4 = 2HNO; + Ag,SO,
12. Cymma k03¢ GHUIMEHTOB HCXOAHBIX BELIECTB B OKUCIUTEILHO-BOCCTAHOBUTENILHBIX PEAKLINSIX
a) KgS + K2Mn04 + H20 —>S+ ..
6) HClIO3;— CIO, + HCIO,4 + ... paBHa:
1.a)4;0)2; 2.a)4;0)3; 3.a)6;0)5;, 4.2)9;0)7
13. Ha3Banus komrutekcHbix coeaunenuii: a) [Cd (NH;),](Cl04),; 6) K[Au (CN),Br;]; B)
[Cu(NH3),4][PtCl,] cooTBeTCTBYIOT:
1. a) TMaMMHHOKaIMUS TIepXJopaT; 0) kamus Anopomaunano3onotat(l)

B) TETpaMMHHKYHpaT TerpaxiopruiaTuabi(11)
2. a) rerpammunokaamus(1V) nepxiopart;

0) xanus auopomaunmanoaypar(l)

B) TeTpaMMuHOMeuat TerpaxiopruiaruaaT(ll)
3. a) TerpaMMUHKaIMUS Tiepxiiopat; 0) kaiaus auopomoaurmanoaypat(lll)

B) TeTpammunMen Tetpaxioporuiatuaar(ll)
4. a) TMaMMUHKaIMUS XJiopaTt; 0) kamus quopomoranoaypat(l11)

B) TETpPaMMHHKYIIpaT Tarpaxiopruiatuabi(1V)
14. ®opmMyIbl KOMITIEKCOB: a) Kanus rneHTannanoammuHogeppar (11); 6) autponenrammuaxpoma (1)
XJIOpUJI UMEIOT B
1. a) K[Fe(NH3)(CN)5], 6) [Cr(NH3)4(NOZ)2]C|2
2. a) KQ[FE(NH3)5(CN)], 6) [CI’(NH3)5(N02)2]C|
3. a) KQ[FE(NHg)(CN)4], 6) [Cr(NHg)g(NOQ)z]CIQ



4, a) KQ[FE(NHg)(CN)s], 6) [Cr(NHg)s(NOZ)]CIQ
15. Tun ruGpuausanuu opouraneit kommnexca:[Ni(NH3)e]*" (u> 0) cooTBercTBYeT:
1. sp’d?; 2. sp°d; 3. d%sp*; 4. sp’d®

Bapuanrt 2
1. Keneso. Ocobennoctu ctpoeHus: aroma. dusnueckue u xumudeckre cBoncTBa. OKCHIBI, THAPOK-
CHIBI, COJIH - TIPOCTHIE 1 KOMIUIEKCHBIE B CTETICHSX OKHciIeHus +2 u +3. deppartel. [lomyyenue, ycroitun-
BOCTH U IPHUMEHEHHE.
2. C xakuMH U3 TIEPEUUCICHHBIX BELIECTB pearupyeT aMMHUaK, B3STHIA B U30bITKE: CyIb(aT MapraHia
(II), cynbdat nunka, xmopun prytu (Il), cynsdar xpoma(lll), xmopoBomopoa, okcun yriepona(ll),(1V),
cynedat menu(ll), bennnpHas n3BecTh, XJIOPHAA BO/A, a30THAS KUCIIOTA, HUTPAT KaIBIH, OKCHJI XpOMa

V).
3. 3aKkoHYHUTE:

Na,S,05 + Cl, + H,O0 — Na[Cr(OH)4] + H,0, + NaOH —
KgCI’207 + SOZ + H20—> VOSO4 + KMn04 + Hzo —>

Fe + HNOg(g%)—) Cr,03; + KOH + KNO3;—~
AgN03 + H,0 —» MnSQO, + (NH4)28203 + H,0 —>
NaNO, + KI + H,SO,—~ Hgl, + KI >

4. CepHHUCTBIH ra3, MOTYIMBLIMNCS IPHU CXUraHuu 172,2 11 cepoBoopoa, nponyieH depes 2 1 25 %
pacTBopa ruipokcuaa Hatpus. KakoB coctaB 00pa3oBaBIeiics CONIM M KaKOBa €€ KOHIICHTPAIHs B pac-
TBOPE? (P(pactsopa NaoH) = 1,268r/mi1).

7.2. Metoauuyeckue MaTepualibl, ompee/siiolue NpoueIypy OUEHHMBAHMS 3HAHWIA, yMe-
HMii, HABBIKOB M (MJIM) ONBITA /IeSITeJIbHOCTH, XaPAKTEPU3YIOUIMX 3TANbl (POPMHPOBAHUS
KOMITeTEeHIH.

OOuwmii pe3ynbTaT BBIBOAUTCS KAaK MHTErpajbHas OLIEHKA, CKJIAJbIBAIOINAs M3 TEKYILEro KOH-
Tpoist — 50 % u mpomexxyrogHoro KoHTposs — 50 %.

1. Texyuuii KOHTPOJIb O AUCLUIIMHE BKIIIOYAET:

- TIocelleHue 3auaTui - 10 6asos,

- BBINOJIHEHHUE Ja00opaTOpHbIX 3aaanHuil - 40 6annos,

- BBITTOJIHEHUE TOMAIIHUX (AyJUTOPHBIX) KOHTPOJIBHBIX padoT - 50 Gayios.

[TpomeKyTOUHBIH KOHTPOJIb [0 JUCLUIUIMHE BKIIOYACT:

- YCTHBIN orpoc — 25 6aios,

- MUCbMEHHAs KOHTpOJIbHAs paboTa - 50 6anos,

- TECTUPOBaHUE - 25 OaIoB.

2. Kpumepuu evicmagnenus oyeHox na sk3amene:

OYeHKA «OMAUYHO»: TITyOOKHE NCUEPIIBIBAIOIINE 3HAHKS BCETO MPOrPAaMMHOTO MaTepHaa,
JIOTMYECKH TOCTel0BaTeNbHbIe, MOIHbIE, IPaBUIIbHBIE U KOHKPETHBIE OTBETHI HAa BOIIPOCHI IK3a-
MEHAIIMOHHOTO OWJIeTa W JIOTIOJIHUTENFHBIE BOTPOCHI; MCIIOJIb30BaHNE B HEOOXOAUMOW Mepe B
OTBETaxX TEPMHUHOJIOIMU JUCIUIUIUHBI, PEICTABICHHON B PEKOMEHAYEMbIX Y4EOHBIX MOCOOMSIX
Y JTONIOJIHUTEIBHOM JTUTEPATYPE;

OYeHKa «XOpouioy: TBEPIbIE U IOCTATOYHO MOJIHBIE 3HAHHS BCETO NMPOrPaMMHOI0 MaTepu-
ayia, TIOCJIeIOBaTENbHbIC, MTPABUIbHBIE, KOHKPETHBIE OTBETHI Ha TOCTABIIEHHBIC BOMPOCHI MPHU
CBOOOJTHOM pearnpoBaHUU HA 3aMEYaHUs 110 OTAEIbHBIM BOIIPOCAM;

OYeHKa «Y00811emeopumenbHoy. 3HaHNE W TIOHMMaHUEe OCHOBHBIX BOIIPOCOB IPOTPAMMBI,
HaJIMYMe HECYIECTBEHHBIX OmMOOK (He Oonee 50%) mpu HECTTIOCOOHOCTH MX CaMOCTOSITEIbHON
KOPPEKTHPOBKH;

OYeHKa «Hey0081emeopumenbHoy: HEMOHUMaHUe CYITHOCTH M3JIaraéMbIX BOIIPOCOB, IPY-
Oble CyIIeCTBEHHBIC OMIMOKH B OTBETE, HEYBEPCHHBIC W HETOYHBIE OTBETHI HA JIOMOJHUTEIHHBIE
BOIIPOCHI IK3aMEHATOPA.

3. Kpumepuu oyenusanus no 3auemy

OTBeT OLIEHUBACTCS «3auMmMeHO», €CIIU CTY/IEHT:

HOJIHO PacKpbUI COJAEpkKAHUE MaTepuaia B 00IacTH, MPelyCMOTPEHHOM MporpaMMoi; us-
JIOKHJT MaTepuall TPAMOTHBIM SI3bIKOM B OIIPEJIEIIEHHON JIOTHYECKOM MOCIIe0BaTeIbHOCTH, TOY-
HO HCIOJIb30BaJ TEPMHUHOJIOTHIO; TIOKA3a]l YMEHHsI HIUTIOCTPUPOBATh TEOPETHUECKUE TTOJI0KEHUS



KOHKPETHBIMU TPUMEpPaMH W3 MPAKTHUKH; MPOAEMOHCTPUPOBAN YCBOSHUE W3YUEHHBIX COIYT-
CTBYIOIIIUX BOIPOCOB, C(HOPMHUPOBAHHOCTh M YCTOWYMBOCTH 3HAHMM, OTBEYAJI CAMOCTOATEIHLHO
0e3 HaBOSIIUX BOMPOCOB; BO3MOXHBI OJJHA — JIB€ HETOUYHOCTH MPHU OCBEIIEHUU BTOPOCTEIICH-
HBIX BOIIPOCOB.

OTBeT OLIEHUBACTCS «He 3aUMeHO0» B CICIYIOIINX CIIyJasX:

HE PacCKpBhITO OCHOBHOE COJIEp)KaHHE Yy4eOHOTO METOAMYECKOro Marepuaia; 0OHapyXeHO
HE3HaHWE U HEMOHUMAaHUE CTYEHTOM OOJIbIIeH WM HanboJiee BAKHOW YacTH TUCIUTUIMHEL; J10-
MYIICHB! OMMOKK B ONPEEICHUN TIOHSITHH, IPU MCIOJIb30BAaHUM TEPMUHOJIOTHH, KOTOPBIC HE
WCIIPABIICHBI MTOCIIE HECKOJIBKUX HABOJSIIMX BOIPOCOB MPEMOAABATENS; JAOMYCKAeT OMUOKUA B
OCBEIIICHUU OCHOBOITOJIATralOIINX BOIPOCOB JUCITUTIIIUHBI.

4. Kpumepuu vicmasieHus OYeHoK npu nposedenuu mexkyue2o KOHmpos ycnesaemocmu
— KOHMPOAbHOU pabomwi.:

OYeHKA «OMAUYHOY: TITYOOKHE UCUYEPIBIBAIOIINE 3HAHUS MaTepHalia, JOTHIECKH MOCIIe0-
BaTeJIbHBIC, TIOJIHBIEC, IPABUIIBHBIC M KOHKPETHBIC OTBETHI Ha BOIIPOCHI OUJIETA; HCIIOIb30BAHKE B
HEO0OXOIMMOM Mepe B OTBETaX TEPMHHOJOTHH IUCIMILIAHBI, TPEJCTABICHHON B PEKOMEHIYe-
MBIX y4EOHBIX MOCOOUSX U JOMOJHUTEIbHON JIUTEPATYPE;

OYeHKa «Xopouioy: TBEPABIC W JIOCTATOYHO IOJIHBIC 3HAHUS MaTepualia, IMOCIIeI0BATEIIb-
HbIE, TIPABUIIbHbIC, KOHKPETHBIE OTBETHl HA MOCTABIEHHBIE BOMPOCHI, MOTYT OBITH JOIMYIIEHbI
HECYIIECCTBCHHBIC HEIOYETHI B OTBETaX W HE3HAYUTEIbHBIC HAPYIICHUS JIOTHKU H3JIOKCHHUS Ma-
Tepuana,

OYEHKA «YO08/1emE8OpUmelbHO . 3HAaHUE W IIOHUMaHUEe OCHOBHBIX MaTepuaia, HaJudue He-
CYIIIECTBEHHBIX OoMO0K (He 6onee 50%) mpu HECITOCOOHOCTH UX MOCIEI0BATENILHOTO U JOTHYe-
CKOTO M3JIOKEHUS, BBI3BIBACT 3aTPYAHCHHUE UCTIONB30BAHNE TCPMUHOIIOTUN UCIUILIUHBL;

OYeHKAa «Hey0081emeopumeibHo»: HETIOHUMaHHE CYIIHOCTH BOIIPOCOB, IpyOble cyiile-
CTBEHHBIC OIMOKN B OTBETE, OTCYTCTBHE CITIOCOOHOCTH K MUCHMEHHOMY H3JIOKCHHIO MaTepHalia.

5. Kpumepuu oyeHxku KOHMPOIbHBIX pabom (KOJLNOKEUYM):

OYEHKA «OMIUYHOY. OTBET TIOJTHBIN, MPABUIBHBINA, CAMOCTOSATEIBHBINA, MaTePHAI U3JI0KEH
B OIPEJICTICHHOMN JIOTHYECKOH MOCIe0BaTeIbHOCTH, JEMOHCTPUPYETCS MHOTOCTOPOHHOCTh MO/~
XO0JIOB, MHOTOAQCIIEKTHOCTh 0OCYKJIEHUS MPOOJIEMBI, YMEHUE HAXOUTh PAIIMOHAIBHEIC TTYyTH pPe-
[ICHUS 33]a4, YCTAaHABIUBATh IPUUYUHHO- CIIEJCTBEHHBIE CBSI3U MEXKAY CTPOCHHUEM, CBOMCTBAMU
¥ IPUMCHECHUEM BEIIIECTB, B JIOTHYECKOM PACCYXKICHUU TIPH PEIICHUH 33J1a9d, TpaQUIeCKUX 10-
CTPOEHHSIX HET OIMOOK, 33/1a4a pelieHa palioHaIbHBIM CIIOCOOOM C KOPPEKTHBIM HCIOIB30Ba-
HUEM HEOOXOJUMBIX (PM3UKO-XMMHYCCKHX BEJIIMYWH, MTOJIyUYeH BEPHBIN OTBEeT. PaboTra BhIMONHE-
Ha Ha 76-100%

OYeHKa «XOopouitoy: NaH TIOJTHBINA, MPABWIBHBIA OTBET HAa OCHOBE W3YYCHHBIX TOHSTHH,
KOHIEMNIINH, 3aKOHOMEPHOCTEH, TeOpUid, HO TOMYCKAIOTCS HECYIIECTBEHHBIE OMIMOKH B pacyeTax
IpH pelieHnu 3a1ad. Pabora BeinonHeHa Ha 66-75%.

OYeHKAa «Y00671emeopumeibHo»: NaH TOMHBIA OTBET, HO MPHU TOM €CTh CYIIECTBEHHBIE
OIMOKN yKa3bIBAIOIIME Ha HEYMEHHE WCIOJB30BaTh TCOPETHUCCKHUE 3HAHUS W YMEHUS IIPH pe-
[ICHUH TOCTABJICHHBIX 3ajad4. /laHHBIe MPOOENbl B 3HAHUAX HE MPEMATCTBYIOT AajbHEHIIeMy
oOyuennro. Pabora BemonaeHa Ha 50-65%

OYEHKA «HeyO008Iem8opumeibHo»: OTBET 0OHAPYKMBAaET HE3HAHUE OCHOBHOTO (TIOPOTOBO-
ro) coaepkanusi yueonoro matepuana Pabora Bemmonnena menee 50%

6. Kpumepuu oyenku mecmuposauusi:

- OIIEHKA «OTJIMYHOY - BBICTABIISICTCS CTY/ACHTY, €CITU CTYJCHT JIajl TPABHIIbHBIC OTBETHI HA
86 — 100% TecTOBBIX 3aIaHUIT;

- OIIEHKA «XOPOII0» - BBICTABJISACTCS CTYJCHTY, €CIIU CTYJICHT JaJl MPaBUILHBIC OTBETHI HA
66 — 85% TecTOBBIX 3a/IaHUIL;

- OIICHKA «YJIOBJICTBOPUTEIILHOY - BBICTABJISCTCS CTYACHTY, €CJIHM CTY/ACHT JaJl IPABHIIbHBIC
oTBeThl HAa 51 — 65% TEeCTOBBIX 3aJIaHHUI;

- OIICHKA «HEY/IOBJICTBOPUTEIHHOY - BBICTABIISICTCS CTYICHTY, €CJIM CTYACHT JaJl TIPABUITb-
HBIC OTBETHI Ha MeHee 51% TeCTOBBIX 3aJaHUH.



8. YueOHO-MeTOaMYeCKOe oOecrieyeHHe AUCHUILIUHBI. IlepeyeHb OCHOBHOM M /J0NOJIHM-
TeJbHOH y4eOHOM JIuTepPaTypbl, HeOOXOAUMOM /ISl OCBOCHUSA IUCHUILINHBI:

a) azipec caiita Kypca

http://edu.dgu.ru/course/view.php?id=2442

http://moodle.dgu.ru  http://elib.dgu.ru;  www.book.ru

0) ocCHOBHas JUTEpaTypa:

1. Heopranuueckas xumus : [yue0.171s By30B 1o cnenuansHoctd 011000 "Xumua"]. T.1 : Ou-
3MKO-XMMHUYECKHE OCHOBBI Heopranudecko xumuu / [M.E.Tamm, 10.J1.TpeThsikoB]; moa pe.
0. A. TpetpsikoBa. - M. :Academia, 2004. - 233,[1] c. ; 24 cm. - (Beicee npodeccuonanbuoe
obpaszoBanue. EcrecTtBeHnple Hayku). - buOmmorp.: c. 232. - ISBN 5-7695-1446-9 : 274-
89.Heopranuueckas xumusi.(http://elib.dgu.ru/marcweb/Found.asp)

2. Heopranunueckas xumus : [yae0.11s1 By30B o cnermanbHoctr 011000 "Xumusa"]. T.2 : Xu-
MUsI HENepeXoIHbIX meMeHToB / [A.A.lpo3nos, B.I1.3nomanos, I'.H.Mazo, ®.M.CnupuaoHoB];
noxa pen. 0. [l.TperesakoBa. - M. : Academia, 2004. - 365,[1] c. : un. ; 24 cMm. - (Beiciee mpo-
deccuonanpHOe 0oOpazoBanue.EcrecTBeHHbIC HayKn). - bubmuorp.: ¢. 361-363. - Jlomymeno MO
P®. - ISBN 5-7695-1437-X: 317-57.. (http://elib.dgu.ru/marcweb/Found.asp)

3. Heoprannueckas xumus : yueOnuk: B 3 1. T.3., Ku.1 : XuMmusi nepexoiaHbix 37IeMeHTOB /
[A.A.lpo3noB u ap.]; mox pen. FO. 0. TperbskoBa. - M. : Akagemus, 2007. - 349 c. - (Briciiee
npodeccuonanbHoe oopazoBanue. EcrectBennsie Haykh). - Jomymeno MO P®. - ISBN 5-7695-
2532-0 : 367-29.(http://elib.dgu.ru/marcweb/Found.asp)

4. Heoprannveckas xumus : yuyeOnuk: B 3 1. T.3., Ku.2 : XuMus nepexofHbIX 3JIeMEHTOB /
[A.A.lpo3noB u ap.]; mox pen. FO. 0. TperbskoBa. - M. : Akagemus, 2007. - 400 c. - (Briciiee
npodeccuonanbHoe oopazoBanue. EcrectBennsie Haykh). - Jlomymeno MO P®. - ISBN 5-7695-
2533-9 : 412-39..(http://elib.dgu.ru/marcweb/Found.asp)

5. Heopranmueckas xumusi: XUMHS DJIEMEHTOB : y4yeO.ans xuMm. ¢ax. yH-ToB. KuH.1 /
0. . Tperbsiko, J.M.Mapteinenko, A.H.I'puropses, A.}O.lluBanze. - M. : Xumus, 2002. -
471,11 ¢ : wr ; 22 com. - bubmmorp.: c. 472. - ISBN 5-7245-1212-2 : O-
0.(http://elib.dgu.ru/marcweb/Found.asp)

6. Heopranmueckas xumusi: XuMus 3J€MEHTOB : Yueb.uis xuM. dak. yH-ToB: B 2 xH. KH. 2 /
0. . Tperbsiko, JI.M.Mapteinenko, A.H.I'puropses, A.}O.luBamze. - M. : Xumus, 2001. -
1053,[2] ¢ ; 22 cm. - bubmmorp.: c. 1055. - ISBN 5-7245-1214-9 : O-
0.(http://elib.dgu.ru/marcweb/Found.asp)

7. AxmeroB H.C. OOmiast u Heopranuueckass XuMus : [y4eO. JUIsl XUM.-T€XHOJ. CHelHaIbHO-
cTeil By30B]. - 5-e uza., ucnp. - M. : Beicmias mkona, 2003. - 743 c. : uin. ; 22 cM. - bubunmorp.:
c. 727. - ISBN 5-06-003363-5 : 265-00.(http://elib.dgu.ru/marcweb/Found.asp)

8. IIpaktuxkym no Heopranmueckoil xumun. I[lox pex. akan. FO.Jl. TperbsikoBa, M.: Akanemus,
2004. (http://elib.dgu.ru/marcweb/Found.asp)

9. [IIpakTuky™m mo HeopraHu4yeckoi Xxumuu : yuyeb.nmocodue / moxa pexa. B.Il.3nomanoBa. - 3-e
u3n., mepepad. m gom. - M. : M3g-Bo Mock. yH-Ta, 1994. - 320 c. : wmn. - 9000-
00..(http://elib.dgu.ru/marcweb/Found.asp)

10. Bompocsl, yrpaxkHeHHsI U 3a7a4u 110 Heoprannveckoit xumun /Ilox pen. V.I'. Maromenbe-
koBa. Maxaukana: UITL AI'Y, 2001. 85 c.

11. ApnamuukoBa E.U., Mazo I'.H., Tamm M.E. COopHUK 3a7a4 MO HEOPTaHUYECKONW XUMUH :
yueb.nmocodue / mox pexa. FO.[l. TperpsikoBa. - M. : Akanemus, 2008. - 208 c. - (Bricuiee npodec-
cuoHanmbHOE oOpa3oBanue). - Jlomymeno YMO. - ISBN 978-5-7695-3879-7 : 343-20. 3amaunu-
ku..(http://elib.dgu.ru/marcweb/Found.asp)

12. I'muaka H.JI. 3agaum w ynpaxkHeHus mo ob6meid xumuu. M3n-Bo «UuTerpan-Ilpeccy,
2005.(http://elib.dgu.ru/marcweb/Found.asp)

13. IIporpammMa mpakTHKyMa IO HEOPTaHMYECKOW XUMHH M KOHTPOJBHBIC 3aJaHUs ISl CamMo-
crosrenbHo paboTsl / [lox pen. V.I'. Maromen6ekoBa. Maxaukana: M3garensctBo ALY, 2017



http://edu.dgu.ru/course/view.php?id=2442
http://moodle.dgu.ru/
http://elib.dgu.ru/
http://www.book.ru/
http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp

14. Bompockl TepMOAMHAMUKY B Kypce o0IIel XUMHUM : y4e0.-MeTo 1. mocoOue sl CTyAeHTOB 1
Kypca xuM. (¢ak. / [cocT.: Y.I'.MaromenbexoB u np.]; Munoobpuayku Poccun, Jlarect. roc. yH-T.
- Maxaukana : M3n-Bo JII'Y, 2013. - 31 c. - 23-20. (http://elib.dgu.ru/marcweb/Found.asp)
15. Bonpochl 2JIEKTpOXUMHUHU B Kypce oOIeil XuMuH : y4e0.-MeTo/1. mocodue Il CTyJIEeHTOB |
Kypca xuM. ¢ak. / [cocT.: Y.I'.Maromen6exoB u p.|; Munobpaayku Poccuu, larect. roc. yH-T.
- Maxauxkana: N3n-Bo Aary, 2013. - 50,[1] c. - 36-50.
(http://elib.dgu.ru/marcweb/Found.asp)

16. JlomosHUTENbHBIC TJ1aBbl HEOPraHWYECKOW XWUMHH [DJIEKTPOHHBIA pecypc]: ydeOHOo-
metoaudeckoe nmocodue/ T.I1. Ilerpora [u ap.].— DnekTpoH.TeKcTOBBIC NaHHBIe.— Kazanb: Ka-
3aHCKUW HAIIMOHAJBHBIN UCCIIEI0BATEILCKUI TEXHOJOTHUeCKUi yHUBepcuTeT, 2015.— 209 ¢c.—
Pexum JIOCTYTIA: http://www.iprbookshop.ru/61968.html.— ObC «IPRbooks»
(http://www.iprbookshop.ru/61968.html)

17. Bacunesckas E.W. Heopranmdeckast xumust [ DIEeKTpOHHBIN pecypc]: yaeOHoe mocobue/ Ba-
cunesckas E.W., Ceuxo O.U., leBnoBa T.JI.— DnekTpoH.TeKCTOBBIE AaHHbIe.— MuHck: Pec-
MyOIMKAHCKUW HHCTUTYT mpodeccruonanbHoro oopazosanus (PUIIO), 2015.— 248 ¢c.— Pexum
nocryna: http://www.iprbookshop.ru/67664.html

18. Xumus 37eMeHTOB [DJIEKTPOHHBIA pecypc]: METOAMYECKHE YKa3aHUS K MPAKTHYECKUM 3a-
HATUSAM 10 AaucuuinHe «Heopranuyeckass Xumus»/ — IJIEKTPOH.TEKCTOBBIE naHHble.— JIu-
nenk: Jlunenkwii rocyqapcTBeHHbI TexHu4eckuid ynusepcuter, DbC ACB, 2012.— 18 c.—
Pesxxum noctyna: http://www.iprbookshop.ru/17684.html

B) JOTIOJHUTEIbHAS JIUTEpATYpa:

1. CysopoB A.B., Hukonbckuit A.b. O6mas xumus. Yue6. ans BY3os. CII0.: Xumuznat, 2007
2. Ipaiisep M., Itkunc I1. Heoprannyeckas xumus. T.1 u 2. [1ep. nox pen. B.I1. 3nomanosa.
M.: Mup, 2004.

3. Kopenes I0.M., I'puropses A.H., XKemurosckas H.H., [lynaesa K.M. 3agaun u BOIpoOCHI 110
o011eld 1 HeOpPraHWYECKONH XMMHUU C OTBETaMH | pereHusMu. M.: Mup. 2004.

4. KotroH @., Yunkuncon Jx. CoBpeMeHHas Heoprannyeckas Xxumus, 4.1-3. M.: Mup, 1969.
5. Typosa H.f. Heoprannueckas xumus B Tabnunax. M.: BXK PAH, 1999.

6. Typosa H.{. TabnumpI-cxemsl 1o Heoprauundeckon xumun, M. 2009

7. Xotou JIx. Heopranmdeckast XuMusi: CTPOCHHE BEIIECTBA U PEAaKIIMOHHAs CIOCOOHOCTh. M.:
Xumus, 1987

8. Huxepcon P., I'peit I'., Xeiit . OcHOBHBIE 3aKOHBI XUMUHU. M.: Mup, 1982. T. 1, 2.

9. Hekpacor b.B. OcHoBbl 00111e# xumun. M.: Xumus, 1972-1973. T. 1,2.

10. Kapanetssuiy M.X., Ipakun C.M. O6mas u Heopranudeckas xumus. 4-e uza. M.: Xumus,
2000.

11. Vraii [.A. O6mas u Heoprannueckas xumus. M.: Beicias mkona, 2004

12. Baxmneiimue knaccel xumuueckux coenunenuit / [lon pen. ¥Y.I'. Maromen6ekoBa. Maxauka-
na: UL AT'Y, 2007

13. XKunun JI.M. O6mas xumus. [Ipaktukym L-mukpo. M.: MI'Y, 2006

9. IlepeyeHb pecypcoB MH(OPMALMOHHO-TEJICKOMMYHUKAIIMOHHOW ceTn «HTepHeT», He-
00X0AUMBIX JJI1 OCBOCHMS JUCHMILIIMHbI.

1) eLIBRARY.RU[DnektponHbIii pecypc]: anekrtponHas 6ubinoreka / Hayd. snekTpoH.0-ka. — MockBa,
1999. —Pesxxum moctyma: http://elibrary.ru/defaultx.asp . — 5I3. pyc., anri.

2) Dnextponnslid katanor Hb JAI'Y[DnekrpoHHbI pecypc]: 0a3a TaHHBIX COICPIKUT CBEACHHS OBCEX BH-
Jax aut, nocrynatomux B ¢ona Hb JAI'Y/darecranckuii roc. yH-T. — Maxaukana, 2010 — Pexxum mocty-
na: http://elib.dgu.ru, ceo6oaHsIit

3) Moodle[DnexTpoHHBIT pecypc]: cucTeMa BUPTyanbHOTO 0OydeHueM: [6a3a ganubix] / [ar. roc. yH-T. —
Maxaukana, r. — Hdoctyn u3 cetu AI'Y nim, mocne perucTpau U3 CETH yH-Ta, U3 JII000I TOUKH, UMEIO-
meit moctymn B uHTepHeT. — URL: http://moodle.dgu.ru/.

4) https://ibooks.ru/

5) www.book.ru



http://elib.dgu.ru/marcweb/Found.asp
http://elib.dgu.ru/marcweb/Found.asp
http://www.iprbookshop.ru/61968.html
http://www.iprbookshop.ru/67664.html
http://www.iprbookshop.ru/17684.html
http://elib.dgu.ru/
http://moodle.dgu.ru/
https://ibooks.ru/
http://www.book.ru/

10. MeToanveckne yKazaHHus 1Jisl 00y4alOIIMXCS 10 OCBOCHHIO 1M CIMILJIMHBI.

1. Xwumuueckas KHHETHKA U paBHOBecHe (Y4eOHO-METOIUIECKOE ITOCOOME /IJIsl CTYICHTOB XH-
muuaeckoro (akynprera) / CocraButenu: ¥Y.I'. Maromen6exos, V.I'. ['acanrampkuesa, X.M. I'a-
canoBa, A.I'. Kaiimapazos, C.C. Ermumesa. Maxaukana: UITL[ AT'Y, 2012 (2,5 m.o.).

2. PactBOpBI 251€KTpOINTOB (YUeOHO-METOJMUECKOE ITOCOOUE TSl CTYICHTOB XUMHUYECKOTO
dakynprera) / CocraButenu:. Y.I'. Maromenoekos, V.I'. 'acanramkuena, X.M. ['acanosa, A.T.
Kaiimapazos, C.C. Ermumena / Maxaukana: UITL AT'Y, 2012 (2,7 n.o.).

3.  DIeKTpoxuMu4ecKue mporiecchl (Y4eOHO-METOANIECKOE TTOCOOUE I CTYJACHTOB XHUMHUYE-
ckoro ¢akynerera) / CocraButenu Y.I'. Maromen6ekos, Y.I'. I'acanramxuena, X.M. ['acanona,
A.T'. Kaiimapazos, C.C. ErmumeBa. Maxaukana: UIIL JAI'Y, 2012 (3,8 m.o1.).

4. Meroauka perieHus 3aaa4d MKOJILHOTO Kypca XuMuu (Y4eOHO-METOIUIecKoe Tocodue st
CTYJICHTOB XHMHYECKOT0, OHMOJIOTMYECKOTO (haKyJIbTETOB W CIIYHIATENIeH MOJATrOTOBHTEIBLHOTO
daxynbrera) / CocraBurenu: ¥Y.I'. Maromen6ekos, V.I'. I'acanramkueBa, X.M. I'acanoBa, A.l.
Kaitmapazos, C.C. Ermumesa. Maxaukana: UITL AT'Y, 2012 (2,4 m.71.).

5. Tlporpamma mpakTHKyma MO0 HEOPTaHMYECKON XMMHH W KOHTPOJIBbHBIC 3aJIaHUS JJIS CaMO-
cToaTenbHO paboThl cryaeHToB | kypca wHampasienus 020100.62 — xumus (YueGHo-
MeToaudeckoe mocooue) / CocraBurenu: ¥Y.I'. Maromenbekos, Y.I'. 'acanramkuesa, X.M. I'a-
canoBna, A.I'. Kaiimapazos, C.C. Ermumesa. Maxaukana: AITL[ AT'Y, 2012 (2,0 m.o.).

6. IIporpamma mpakTHKyma MO HEOPTaHWMYECKOW XMMHH W KOHTPOJBHBIC 3aJIaHUS JJIS CaMO-
cToaTenbHOM paboThl cryneHToB | kypca cnemuansHoctu 020100.65 — dyHmameHTanbHas u
npukiaanas xumus (YuebHo-meromudeckoe nocodue) / CocraButenu: Y.I'. MaromenOexos,
V.I'. TacanramkueBa, X.M. I'acanoBa, A.I'. Kaiimapazos, C.C. ErmumeBa. Maxaukana: WIIL]
Ary, 2012 (2,0 o).

7. Ilporpamma mpakTHKymMa MO HEOPraHMYECKON XMMHMHM U KOHTPOJbHBIC 33/laHUs JJISi CaMo-
CTOSATENbHON PaboThl (Y4eOHO-MeToanyeckoe mocodue s cryaentoB HampasieHus 04.03.01
Xumus) / CocraBurenu: MaromenoekoB Y.I'., 'acanramxkuesa ¥Y.I'., 'acanoBa X.M., Kacmaposa
M.A., Ermumena C.C. Maxaukana, U3n-so AT'Y, 2015 (2,25 n.o.).

8. Ilporpamma mpakTHKymMa MO HEOPraHMYECKON XMMHMHM M KOHTPOJbHBIC 3aJaHHs IS Camo-
cTosiTennbHOM paboThl (Y4ueOHO-MeToanYeckoe mocodue st cTyaeHToB creruaibaoct 04.05.01
— OynnamenTanbHasg U npukinagHas xumusi) / CocraBurenu: MaromenoexoB Y.I'., ['acanramku-
eBa Y.I'., 'acanoBa X.M., Kacraposa M.A., Ermumena C.C. Maxaukaina, U3a-so AI'Y, 2015
(2,4 n.m.).

9. Bomnpocsl TepMoIMHAMHKH B Kypce oomieit xumun. (YdueOHo-MeToamueckoe mocodue) / Co-
crasutenu: ¥Y.I'. MaromenOekoB, Y.I'. 'acanramkuena, X.M. I'acanoBa, A.I". Kaiimapazos, C.C.
Ermumesa. Maxaukana: U3n-so AI'Y, 2013 (2,4 n.o.).

10. KoHTponbpHO-U3MEpHUTENbHbIE MaTepHalIbl sl MOIYJIbHO-PEHTUHTOBOM crcTeMbl (Y4eOHo-
Meroandeckoe nmocobue) / CocraBurenu: H.M. AnueBa, X.M. I'acanora, V.I'. 'acanramxuena,
V.I'. Maromen6ekoB. Maxaukana: U3a-so AI'Y, 2008 (10 m.o.).

11. Bompochl 37€KTpOXHUMHHM B Kypce oOmiel xumuu. YuyeOHO-MeToauueckoe mnocodue (s
cTyneHToB 1 kypca xumuueckoro ¢akynbrera) / CocraButenu: MaromenoekoB Y.I'., 'acanra-
mxueBa Y.I'., Kaitmapazos A.I'., ['acanoBa X.M., Ermumesa C.C. Maxaukana: 1U3g-so AI'Y,
2013 (3,5 m.1.)

12. Honnoe mupowusBeneHue. Boasl BOJOPOIHBIA TMOKa3zarenb. [ wWaponau3 cojeil. YdeOHO-
Meroauueckoe rmocooue / CocraBurenu: MaromenoekoB Y.I'., I'acanramxuesa Y.I'., ['acanoBa
X.M., Kaiimapazos A.I'. Maxaukana: M3a-so AI'Y, 2013 (2 m.o1.).

13. Xumuueckass KMHETHKAa M paBHOBecHe. YueOHo-meronuueckoe rnocobue / CocraBuTenu:
Maromen6ekoB Y.I'., 'acanramkuesa Y.I'., ['acanoBa X.M., Kaiimapazos A.I'., Ermumesa C.C.
2013 (2,3 m.o.).

14. Baxwueiimmue kinaccel xumudeckux coenuuenuid /I[lox pea. ¥.I'. Maromen6exkoBa. Maxauka-
na: UTI AT'Y, 2007 (2,0 m..)

11. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3yeMbIX NPH OCYIIECTBJICHNH 00pa-



30BaTEJILHOIO MPOIECcca Mo TUCHUILINHE, BKJIKYAs MepeyeHb MPOrpaMMHOro odecrnedeHust
¥ MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM
Ipu ocymecTBICHUH 00Pa30BaTEIBHOTO Mpolecca mo auciumuimHe «O0mas u Heopra-

HUYECKask XUMHESD» UCIIOJIb3YIOTCS CeIYyONIHe HHPOPMAIIMOHHBIE TEXHOJIOTHH:

» 3aHATHS KOMITBIOTEPHOTO TECTUPOBAHUSI.

» JIeMOHCTpalMOHHBIN MaTepHral MPUMEHEHHEM POSKTOPA U MHTEPAKTUBHOM TOCKH.

» Ilporpammel nmakera Microsoft Office

» Karajor o0pa3oBaTelIbHBIXMHTEPHET-pecypcoB http://www.edu.ru/ Xumudeckuii

» KaTaJor: XuMu4eckue pecypceol Pynera http://www.ximicat.com/ ITopran

» (hyHIaMEHTaIBHOr0 XUMHUYECKOro oopasoBanus Poccuu http://www.chemnet.ru XuMuK

» cailT o xumuu i1 XuMukoB http://www.xumuk.ru/

» Xumunueckue cepsepsl http://www.Himhelp.ru, ChemWeb, ChemExpress Online, Chem-

Net.com.

12. Onucanue MaTepuaibHO-TeXHUYECKOH 0a3bl, HEOOXOAUMON /I OCyIeCTBJIEHUsI 00pa-
30BaTeJILHOIO Npouecca Mo JUCHMILIHHE.

B cootBerctBuu ¢ tpedoBanusimu OI'OC kadenpa uMmeeT crenUaTIbHO 000PYIOBAHHYIO
y4eOHYI0 ayTUTOPUIO JJIs IPOBEICHHS JIEKLIMOHHBIX 3aHATUI MO MOTOKAaM CTYJIEHTOB, IIOMellle-
HUS JUIs 1a00paTOPHBIX pabOT HA TPYIIY CTYIEHTOB U3 12 yeloBEeK M BCIOMOTraTesbHOE IoMe-
IHIEHUE JJIS XpPAaHEHUsI XMMUYECKHX PEAKTUBOB U NPOPHIAKTHYECKOTO 00CITyKUBAaHHsI Yy4eOHOTO
U y4eOHO-Hay4HOTr0 000py/10BaHUs.

[ToMemienue A JEKLUOHHBIX 3aHATHH YKOMIIJIEKTOBAHO KOMIIJIEKTOM 3JIEKTPOIUTAHUS
9 (220 B, 2 xBT1, B xommiekre ¢ Y30), cnenuain3upoBaHHOW MeOenbl0 U OpPrcpeicTBaMu
(locka ayquTopHas JUIsl HalMCcaHUs MeJIoM M (iomacTepoM, cToika-kadeapa, cToil JIeKTopa,
CTYJI-KPECJI0, CTOJIbl ayJUTOpPHBIE JABYXMeCTHbIE (1 Ha KaXKIbIX ABYX CTYAEHTOB), CTYyJ ayAu-
TopHBI (1 Ha KaXXIOro CTyAEHTa), a TAKKE TEXHWYECKHMMHU CpeACTBaMHU OOy4deHHs (IKpaH
HACTEHHBIN C 3JIEKTPOIPUBOJIOM U JIMCTAHIIMOHHBIM YIIPaBICHUEM, MYJIbTHUMEINA MPOEKTOP C
HOYTOYKOM).

JlaGoparopHble 3aHATHSA NPOBOJATCA B CHELUAIBHO OOOPYAOBAHHBIX JIAOOPATOPUSX C
NpUMEHEHHEM HEOOXOIUMBIX CPEeICTB 00ydeHus (JabopaTOpHOro o0OpyAOBaHUs, 00pasloB,
HOPMAaTUBHBIX U TEXHUYECKHUX JIOKYMEHTOB U T.II.). IloMerienust 1abopaTOpHBIX MPaKTUKYMOB
YKOMIUIEKTOBaHbI CHEelHaIbHON yueOHO-1a00opaTopHOil MeOenbio (B TOM YHCie CTOJIaMH C XU-
MUYECKH CTOMKHMH MOKPBITUSMHM), BBITSDKHBIMH IIKadaMu, yueOHO-HAyYHBIM JIaOOpaTOPHBIM
000pyI0BaHUEM, U3MEPUTENILHBIMU MTPHOOpaAMH, XUMHUECKOW MOCYJ0H U XUMHYECKUMHU peakx-
THUBaMH, B MOJIHOM Mepe 00ecTeuynBaloUMMH BbIIIOJHEHUE TPpeOOBaHUM MporpaMMbl 10 HEopra-
HUYECKOM XuMHH. MaTepuallbHO-TEXHUYECKUE CPEACTBA Ul MPOBEJCHUS 1aOOPaTOPHOTO MpaK-
TUKyMa 0 TUCHUIUIMHE HEOpraHU4ecKasi XMMHUs BKIIIOYAET B ce0s: crienuaibHOe 000pyA0BaHNE
(xkommutekT anekrponutanus 111D, BogocHabxkenue), nabopatopHoe obopynoBanue (raboparop-
Hble Bechl Tuma BJID 250 u BJID 1100, koHaykTOMETp, TepMOMETPHI, pH-MeTpHI, meun TpyOUa-
Thle U My(]eabHble, CYIIMIbHBINA IMKad, YCTPOMCTBO IS CYHIKH MOCYABI, TUCTUIIIATOP, OUKU
3alUTHBIE, KOJIOOHAarpeBaTenu, TaTUBbBI Ja00paTOpHbIE, IITATUBBI AJIsl MPOOUPOK), TabopaTop-
Has mocyaa (crakansl (100, 250 u 500 mui), ko6l konnueckue (100 mi1), KOIOBI KPYTIOJOHHBIE
(250 mu1) k051681 TUTOCKOMOHHBIE (100, 250 1 500 M), K0OBI Bropiia (250 u 100 Mi1), HHIHHAPHI
mepHbie (100, 25 u 50 M), BOPOHKHM KamelbHble, XUMUYECKHE, BOPOHKH JUIsl XJIOpa, BOPOHKH
Mionke, npombiBaiku, U-00pa3Hbie TpyOKH, peakIMOHHbIE TPYOKH, papdopoBble YalIKU, TUTIIN
baphopoBble, XOTOAMIBHUKH HPSIMOM, OOpaTHBIN, BOPOHKH J1abOpaToOpHBIE, Ae(ierMaTophl),
crerpanbHas MeOenb U OprepeacTBa (Jocka ayIuTOpHAs JUIsl HaImMCaHWUs MelloM U (omacre-
pOM, MYJIBTHUMEAHNA MPOEKTOp (MEPEeHOCHON) ¢ HOYTOYKOM, 3KpaH, CTOJI MperoaaBaTelis, CTyl-
KpECIIo IpernoaaBaressi, CTOIbl Jab0paToOpHbIe MPSIMOYTOJIbHOTO MPOoGUiIs C TBEPAbIM XUMHUYE-
CKUM U TEPMHYECKU CTOMKHM MOKPBITHEM, TaOypeThl, BHITSDKHBIE IIKa(bI 1abopaTOpHbIE, MOM-
Ka).

B naGoparopusix pa3BepHYT NpPaKTHKyM, OCHOBaHHBI Ha H3MEpUTENbHON cucreme L-
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Muxkpo, KoTopasi 03BOJIIeT coOupaTh U 00pabdaThIBaTh OOJBIINE MAacCUBBI HH(OPMAIH O pe-
QIBHBIX XUMHUYECKHX cucTteMax. [IpakTHKyM OCBOOOXIAeT CTyIEHTa OT PYTHHHBIX IPOLEIYp
3anucu UH(OPMAIMH, TO3BOJSISI €My MAaKCUMAJIBHO COCPEIOTOUYMUTHCS Ha 0OJyMBIBAHUHU TOCTa-
HOBKH SKCIIEPUMEHTA U MHTEPIPETALUH PE3YJIbTATOB.



