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1. O01mue moj10KeHu s

JNucuunianna «/lonoiHuTe/IbHBIE IJIaBbl XUMHU» OTHOCHUTCS K 00s3aTenbHON yacTu Oioka 1
y4eOHOr0 TJIaHa, BXOSIIET0 B COCTaB 00pa30BaTelIbHON MpOorpaMMbl Beiciiero oopazoanus 18.03.02 —
DHepro- 1 pecypcocoeperaronye mporuecchbl B XMMUYECKOH TEXHOJIOTHH, HE(YTEXUMUHN 1 OMOTEXHOJIOTUU
(mpodunb — OxpaHa OKpyXkaroliei cpeibl U pallioHaIbHOE UCIIOIB30BaHUE MPUPOIHBIX PECYPCOB).

HopmatuBHO-MeTOIMUeCcKO# 6a30i 11t pa3paboTKu paboueil mporpaMmbl Y4eOHON JUCIUTLTAHBI
«JlonoMHUTENbHBIE TJIABbI XUMHUNY ABIISIOTCS:

o ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparun», yTBEpKACHHBINA MpHUKa-
30M Muno6pHayku PO Ne 273-D3 ot 29.12.2012;

o [Ipuka3z MunoOpuayku Poccuu Ne 301 ot 05.04.2017 r. OO0 yTBep>KIeHUU MOPSIKA OpraHU3a-
MU U OCYIIECTBICHHUS 00pa3oBaTEIbHOM NEATENbHOCTH MO 00pa30BaTENbHBIM IPOTrPaMMaM BbBICIIETO
o0pa3zoBaHUsl - MporpaMMam OakaiaBpHara, IporpaMMam CHelHaInTeTa, IPOorpaMMaM MarucTpaTypsbl.

o [Ipuxa3 MunucTepcTBa Tpyna u counanabHoi 3auuTsl Poccuiickoit ®eneparuu ot 12.12.2016 r. Ne
7271 «O0 yTBepkIeHUH MPO(ECCHOHAIBLHOTO cTanaapra - CIelHaNuCT 10 KCIDTyaTallid OYUCTHBIX COOpPY-
’KEHHI BOJOOTBEICHHSD.

e [lpuxaz MunucTepcTBa Tpyia u conuaibHou 3amuTsl Poccuiickoii @eneparuu ot 31.10.2016 1. Ne
5911 «O06 yTBep)KAcHHH TPOPECCUOHATBHOTO cTaHaapTa - CHerralnucT Mo AKOJIOTHYECKON 0e301macHOCTH (B
MPOMBIIIICHHOCTH)».

o @enepalibHBII rOCYAapCTBEHHBIN 00pa30BaTeNbHBIN cTaHAApT BhIcHIero oopazopanus (GI'OC
BO) no nanpasnenuto noaroroBku 18.03.02 «uepro- u pecypcocdbeperaromue nponecchl B XUMHIECKOM
TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJIOTUU» (YPOBEHb OakalaBpHaT), YTBEP>KIACHHBINA MpuKazoM Mu-
HUCTEpCTBa oOpazoBanus u Hayku PO Ne 923 ot 07.08.2020;

e VYueOHbIE MIaHBl 00pa30BaTENbHON MIPOrPaMMBI BhIcIIero oobpazoBanus Hanpasienus 18.03.02
— DHepro- u pecypcocOeperaronife mporuecchl B XUMHIECKOW TEXHOJIOTHH, He(hTEXUMUN U OMOTEXHOIIO-
run (mpopuiab — OxpaHa OKpYKarollel Cpeabl U palliOHAIBHOE HCIOJIb30BAHUE MTPUPOIHBIX PECYPCOB),
MOATOTOBKM OakallaBpoB MO OYHOM U 3a04HOM hopmam oO0yueHus, 0100peHHbIH YueHbiM coBeToM YIJI-
TV (mpotokon Ne8 ot 27.08.2020) u yrBepskaenusiii pekropom YIJITY (27.08.2020).

OO6yuenue no obpazoarensHoi 18.03.02 — DHepro- u pecypcocbeperaromye npoueccshl B XUMHU-
YECKON TEXHOJIOTHH, HEPTEXUMHUHU U OMOoTeXHOJIOTHH (TIpoduiib — OXpaHa OKPYKAIOIIEH Cpe/ibl U paruo-
HaJIbHOE UCIOJIb30BAaHUE NIPUPOJHBIX PECYPCOB) OCYLIECTBIIETCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4YeHHUsI 10 JUCHMILJINHE, COOTHECEHHBIX € IJIAHUPYe-
MBIMH pe3y/JbTATAMH OCBOEHHUSI 00pa30BaTeJbHOMH NMPOrpPaMMbl

[TnanupyeMbIMU pe3ysibTaTaMu 00y4YeHUs MO JTUCHUIIINHE SBISIOTCS 3HAHUS, YMEHUS, BIAJCHUS
W/WJH OTBIT JIeATETbHOCTH, XapaKTEPU3YIOLIUE ITAIbl/ypOBHH (POPMUPOBAHUS KOMIIETEHIMI 1 obece-
YUBAIOIINE TOCTHXKCHHUE MNIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI 00pa30BaTEILHON MTPOTPAMMEI B I[E€JIOM.
esgb ocBOCHMS AMCUMIIMHBI — PA3BUTHE XUMUUYECKOTO MBILIJIEHUS], HAIIPABJIEHHOIO Ha IOJY-
YEHHUE COBPEMEHHOI0 HAyYHOTO MPEACTABICHUS O CBOWCTBAX XMMHYECKHX AJIEMEHTOB M COEAUHEHHIA,
OCHOBAaHHOTO Ha 3HAHUSIX KBAHTOBO-MEXaHUYECKOW TEOPHH CTPOSHUS aToMma, a TaKkKe OOIIMX 3aKOHO-
MEpPHOCTEN U3MEHEHUS] XUMUYECKUX CBOMCTB BEIIECTB M IPOTEKAHUS PEAKIUI.
3agaum IMCUMIINHBI:
- JIaTh TIPEICTABJIICHHE 00 OCHOBHBIX MOHATUSX, 3aKOHAX M MOJICTISTX XUMUUYECKHX CHCTEM, O peak-
LIMOHHOM CIIOCOOHOCTH BEIICCTB;
- cpopMUpOBATH HABBIKM HAYYHOTO MCCIICIOBAHNS,
- J1aTh OCHOBBI aHAJM3a UCTOYHUKOB XUMHUYECKOW OMACHOCTH U MPEACTABIEHUS O criocobax 3aiu-
ThI YEJIOBEKA U TIPUPO/IBI.
IIpouecc n3yyeHus JUCHUNIMHBLI HANIPaBJeH Ha GopMupoOBaHKe cieaylolleil odmenpodeccu-
OHAJIHLHOM KOMITETEHIIUH .
OIIK-1. CriocobeH u3y4arh, aHaJIM3UPOBATH, HUCIIOJIB30BATh MEXaHHU3MBl XMMHUYECKHX pEaKIuH,
MPOUCXOJSAIINX B TEXHOJOTMYECKHUX MPOLeccax U OKPYk AIIEM MUPE, OCHOBBIBASICh HA 3HAHUAX O CTPO-
€HUH BEILECTBA, IPUPOJE XUMUUYECKOU CBSI3U U CBOMCTBAX PA3JUYHBIX KJIACCOB XMMHYECKHUX 3JIEMEHTOB,
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COCIMHEHM, BEIIECTB U MATEPUAIIOB.

B pe3yabTare u3y4yeHusi AMCUUNJIMHBI 00yYAKO MM CS T0JI5KEH:

3HATH:

CTPOECHHUE ATOMOB U MOJIEKYJI, OCHOBBI TEOPUU XMUMHYECKOUN CBSI3M B COCIMHEHMSX Pa3HbIX THUIIOB,
CTPOEHHUE BEILIECTBA B KOHJICHCUPOBAHHOM COCTOSIHUM, OCHOBHBIE 3aKOHOMEPHOCTHU IIPOTEKAHUS XUMHUY E-
CKHMX IPOLIECCOB U XAPAKTEPUCTUKU PABHOBECHOI'O COCTOSIHUS, XMMHUYECKHE CBOMCTBA 3JIEMEHTOB pa3-
JnyHbIX rpynn [leproauueckoil CUCTEMbI M UX BAKHEUIIMX COECIUHEHHUM, CTPOEHUE U CBOMCTBA KOOPAHU-
HallUOHHBIX COCANHEHUM;

yMeTh:

BBIIIOJIHATh OCHOBHBIE XMMUYECKHE ONEPALMH, ONPEAENIATh TEPMOJUHAMUYECKUE XaPaKTEPUCTUKHU
XMMHYECKHUX PEAKIIMHA U PAaBHOBECHBIE KOHLIEHTPALMU BEIIECTB, MCIIOJIb30BaTh OCHOBHBIE XMMUYECKUE
3aKOHBI, TEPMOJAMHAMUYECKHE CIIPABOYHBIC JTAHHBIE U KOJUYECTBEHHBIE COOTHOILIEHUS HEOPTaHMYECKOU
XMMUU JUIS PeUIeHus: Mpo(ecCHOHANBHBIX 3a/1a4, UCIIOJB30BaTh 3HAHUS O CTPOCHUU BEIECTBA, IPHPOJIE
XUMHUYECKOHN CBA3U B PA3IMYHBIX KJaccaX XMMHUYECKUX COEIMHEHWH /i1 MOHUMaHUs CBOMCTB MaTepHa-
JIOB ¥ MEXAaHU3Ma XUMUYECKHX IIPOLIECCOB, TPOTEKAIOIINX B OKPYKAIOIIEM MHUPE;

BJIA/IETh:

TEOPETUYECKUMU METOAAMM OIMCAHMS CBOMCTB IIPOCTBIX M CJIOKHBIX BELIECTB HA OCHOBE JJICK-
TPOHHOI'O CTPOEHHS UX aTOMOB U MOJIOkKeHUs B lleproanyeckoi cucteMe XUMHYECKUX 3JIEMEHTOB, JKC-
MEPUMEHTAIBPHBIMA METOJIaMHU OTPECIICHUsT (PHU3UKO-XUMHUICCKUX CBOWCTB HEOPTaHWMYECKHX COCIUHE-
HUM.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl

JlanHas yyeOHas AMCLUIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JUCLMILIMHAM Y4e€OHOTO IUIaHa, YTo
103BOJIsIeT COPMUPOBAThH B IIpoliecce 00ydeHus y OakajaBpa OCHOBHbIE OOIIEPO(ECCHOHANBHBIC 3HA-
HUS ¥ KOMIIETEHIIMH B PaMKax BbIOpAaHHOTO Npoduiist U NpoecCuoHaIbHOIo CTaHAapTa.

OcBoeHME TaHHON TUCLUIUIMHBI SBJISETCS HEOOXOMMOM OCHOBOM JUIsl MOCTIEAYIOUIETO U3YUEHUS
mucuuiuind OITOIT u Hanucanus BbIMYCKHON KBaTM(DUKALIMOHHOM paboThI.

Hepequb 0666‘1’16111/[661}01/141/[)6, conymemeyrwux u obecneyusaemvix 0MCUMI’ZJZL{H

O0ecnieynBaroIe ConyTcTByIOLME ObecrieynBaemble
CrexuomMeTrpuueckue pacye- BelnmonHenue, noaAroToBka K mpo-
1. XUMUs Thl U OCHOBBI HAYYHBIX HUC- Heaype 3alUThI U 3all1UTa BbIITYCK-
CJIeIOBaHNMN HOM KBaIM(PHUKAIIMOHHON pabOThI

VY4yeOHas mpakTHUKa Mo Mo-
Jy4EHUIO IEPBUYHBIX TPO-
(beccuoHaNbHBIX YMEHUH U
HaBbIKOB
VYKazaHHbIE CBSI3U JAMCLUUIUIMHBI JAal0T OOy4YaroLIeMycCsl CUCTEMHOE INPEACTaBIEHUE O KOMILIEKCE
n3ydaeMbIx JuciUIuiH B cootrBeTcTBUM ¢ OT'OC BO, uro obecrnieunBaer TpeOyeMblil TEOPETUUECKUM
YPOBEHb U MPAKTHUECKYIO HAIIPABICHHOCTh B CHCTEME 00y4eHUs U OyAyIien AeaTeIbHOCTH BBITYCKHUKA.

OpraHH‘leCKaH XUMUA

4. O0beM TUCIHHUIIHHBI B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX YacoB,
Bbl/IEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alomuXxcs ¢ npenojaaBarejemM
(mo BuAaM yueOHBIX 3aHAATHII) 1 HA CAMOCTOAITEILHYIO Pa00Ty 00y4arommXxcs

OO011as TPyI0EMKOCTh TUCITUTLTHHBI

o Bcero AKaIEMHNYCCKHUX 4aCOB
Bun yueGHOI paboTh
oyHas popma 3aouyHas popma
KonTakTHasi pa6oTa ¢ npenogaBarejaeM™: 40,35 18,5
nekuuu (JI) 16 6
npaktudeckue 3anatus (I13) - 8
nabopartopubie paboTsl (JIP) 24 4




WHBIE BUbI KOHTAKTHOUW pabOTHI 0,35 0,5
CamocTosiTe1bHAs1 paboTa 00y4aKOUIMXCH: 67,65 89,5
M3y4eHUEe TEOPETUUYECKOT0 Kypca 10 20
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 22 41
MOATOTOBKA K KOHTPOJIBHOM paboTe - 19,85
MMOITOTOBKA K MMPOMEKYTOYHON aTTeCTalluU 35,65 8,65
Buj npomexyTO4YHOI aTTeCTAlINU: IK3aMeH IK3aMeH

O01mas Tpy10eMKOCTh

3/108

*KoHTakTHasi paboTa OOydaromKxcs C MpernojaBaTesieM, B TOM YHCIE C MPUMEHEHHEM IUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, BKITIOYAET 3aHATHS JICKIMOHHOTO THUIMA, U (WIIN) 3aHATHS CEMUHAPCKOTO THUIA, JTaOOpaTOpHBIC 3aHATHS, U (WIIH)
IPYIIOBbIE KOHCYIbTALMH, U (MIN) HHIUBHIYAIBHYIO paboTy 00Yy4aloIerocs ¢ mpernojaaBaTeieM, a Tak)Ke aTTeCTallnOHHbIE
UCTIBITAHUS MPOMEKYTOUHOM aTTecTarmu. KoHTakTHas paboTa MOXKET BKJIFOYATh WHBIC BUBI YUCOHOM JEATEILHOCTH, MPEy-
CMaTPUBAOIIKE TPYIIOBYIO U WHAUBUIYAIBHYIO pabOTy 00ydaronumxcs ¢ npenojaBareneM. Yacsl KOHTAKTHOM pabOThI Ompe-
nersitorest [lonoskeHueM 00 OpraHW3alyy ¥ MPOBEJACHUN KOHTAKTHOW Pa0OTHI PU pealu3aliy 00pa30BaTeIbHBIX MPOTPaMM

BBICIIEro 00pa3oBaHus, yTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 derpanst 2020 roxa.

5. Coepskanue TMCUUILIMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBeICeHHOI0 HA HUX KOJIHYeCTBAa aKAIeMUYECKUX YaCOB

5.1. TpynoeMKoCTh pa3aeioB TUCHUILTUHBI

o4Hasi popMa 00y4eHus

No EISORD CamocTosTenbHast
HaumeHnoBanue pa3zeina AMCLUIIINHBI JI 113 JIP KOHTaKTHOM
/1 e pabota
1. | Xumus saemenToB. CBolicTBa BaxKHEeHIINX COeIMHEHUIH
1.1 | Xumus S-371€MEHTOB 2 - 4 6 6
1.2 | Xumus p-371€MEHTOB 7 - 12 19 8
1.3 | Xumus d-anemeHToB 6 - 8 14 8
1.4 | Xumus f-snementon 0,5 - - 0,5 6
2 Heopraﬂnqegkaﬂ XHUMHA U 3aI[UTa 05 i i 05 4
OKPY/KAKIIeH cpebl
HToro no pasgenam: 16 - 24 40 32
IIpoMe:kyTOUHAsI aTTeCTALUSA X X X 0,35 35,65
Bcero 108
3a04Has opMa 00y4YeHHUsI
No SN . CamocrosTenbHas
- HanmenoBanue pa3jena AUCHMITITUHBI JI 113 JIP KOHTaKTHOM pabora
padoThI
1. | Xumus saementoB. CBolicTBa BaKHEeHIINX COeMHEHUIH
1.1 | Xumus S-3J1€MEHTOB 1 4 - 5 10
1.2 | Xumus p->7eMeHTOB 3 2 2 7 18
1.3 | Xumus d-snemeHTOB 2 2 2 6 18
1.4 | Xumus f-snementon - - - - 10
2 Heopranuyeckasi XumMus v 3amiu- ) i i 5
Ta OKPY:KAKLIEH cpebl
HToro mo pasienam: 6 8 4 18 61
IIpoMexyTouHas aTTecTalus X X X 0,35 8,65
IToxroToBKa K KOHTPOJILHOM paboTe X X X 0,15 19,85
Bcero 108




5.2. Conep:xxanue 3aHATHI JIEKIHOHHOTO THIIA

Pasznen 1. Xumus 3j1eMeHTOB. CBOIiCTBa BasKHEHIIINX COeTMHEHUH

N3noxeHnue maTepuaia JaeTcs 1o CIeAyIIeMy IJIaHy:

1. O0mias xapakTepUCTHUKA 3JIEMEHTOB JAaHHON T'PYNIbl U MOATPYHIBI. DIEKTPOHHOE CTPOCHHE
aTOMOB, MX CTENEHH OKHCIECHHs. lI3MeHeHune paauycoB aTOMOB M HMOHOB, JHEPrMM HOHU3ALNH,
XUMHUYECKasi aKTUBHOCTb.

2. Haxoxaenwue 3meMeHToB B nipupojie. Criocoos! mosryueHus. CBOHWCTBa U MPUMEHEHHE.

3. OTHOUIEHHE MPOCTHIX BEIIECTB K IPOCTHIM M CIOKHBIM OKUCIUTENsAM. CBOMCTBa IMAPUAOB,
OKCHJIOB, TUIPOKCUIOB, cosiedl. [lomyuenne u npumenenne. OCOOEHHOCTH CBOMCTB paccMaTpHUBAEMbIX
COCIMHEHM DJIEMEHTOB.

4. [IpuMeHeHne 3J€MEHTOB U UX COCIUHEHUW B XMMUU, TEXHUKE, MPOMBIIIJIEHHOCTH, CEIbCKOM
XO35HCTBE.

5. Bonipocsl 3konoruu. [IpeaenbHo 1onycTUMbIE KOHIEHTPAUU BEIIECTB B BO3AYLIHOM U BOJAHOM
OacceifHax M UX BO3JICHCTBUE HA OKPYKAIOIIYIO CPEAY U YeIOBEKa.

1.1 Xumus S-snemenmos

S-amemeHTslI [ u I rpymn. JKecTkocTs BOIBL.
1.2 Xumus p-snemenmos
p-anemenTsl 11 rpynmsl
p-aseMeHTsI 1V rpymnmnsl
P-371€MEHTHI V TpyIIIbI
p-aseMeHTsl VI rpymnmnsl
p-anementsl VII u VIII rpymnm
1.3 Xumusa d-snemenmos
d-anementsl I u I rpynn
d-anementsi 111 - V rpymm
d-anementst VI rpymimb
d-anemenTs! VII rpymmb
d-snementst VIII rpymmst
1.4 Xumus f-anemenmos
Pa3nes 2. Heoprannuyeckasi XuMusl ¥ 3aIMTA OKPY KaloIeil cpeabl
Ocgenaercss COBpEMEHHOE COCTOSTHHE MPOOJIeMBbl 3arps3HEHUsl OKpyxarouiei cpeapl. OCHOBHBIE
aAHTPONOTE€HHbIE UICTOYHHUKH MOCTYIIJICHUS 3arpsA3HEHUH.

5.3. Tembl u popMbI 3aHATHIH CEMHUHAPCKOT0 THIIA

Y4eOHbIM MJIaHOM M0 TUCHUIUIMHE NPEyCMOTPEHBI JIA0OPATOPHBIE U IPAKTHUECKUE 3aHSITUS

No Hanmenosanue pasnena ®opma npoBeaeHNs Tpyno€mkocT, yac
- JUCHUIIIINHBIL (MO,I[yJ'Iﬂ) 3aHATHA O4YHOC 3a049HOC
Pa3znen 1. Xumus anementoB. CBONCTBA Ba)KHEN- nabopatopHas paboTa,
1 | mmx coenunaenHmit (Tema: 5.1. Xumus S-aneMeHToB | MpakThdeckas padoTa 4 4
I-11. ”KecTkocTh BOJIBI.) JUISE 3209HON (hOPMBI
Pazgen 1. Xumus snementoB. CBolcTBa BaxkHEW- | mabopartopHas pabora,
o | WHX coenuHeHUH (Tema: 5.2. XuMus P-371€MEHTOB naboparopHo- 4 2
-V.) IpaKTHIeckas padbora
JUISE 3209HON (hOPMBI
Pazgen 1. Xumusa snementoB. CBolcTBa BakHEH- | mabopaTopHas pabora,
3 | Wmx coenuHeHUH (Tema: 5.2. XuMus P-371€MEHTOB naboparopHo- 4 2
VI-VIL) paKTHIeckas padbora
JUISE 3209HON (hOPMBI
4 Pazgen 1. Xumusa snementoB. CBolicTBa BakHEH- | mabopaTopHas pabora, 4 1
mux coenuHeHuit (tema: 5.3. Xumus d-aieMeHTOB 1abopaTopHo-




Ne HaumenoBanue pasgena ®dopma MpoBeAECHUS Tpyno&mkocTs, dac
- JUCIUATUTAHBI (MOYJIST) 3aHATHS 0YHOE 3a09HOE
-V.) paKTU4eckast pabora
JUIs1 3209HOU (DOPMBI
Pazmen 1. Xumus snementoB. CBoMCTBA BaxkHEi- | maboparopHas paboTa,
g | mHX coeaunenuii (tema: 5.3. Xumus d-saemeHToB nabopaTopHO- 4 1
VI-VIIL) paKTU4eckast pabora
JUIs1 3209HOU (DOPMBI
Pazmen 1. Xumus snementoB. CBolCTBa BaKHEH- | JlabopaTopHas pabora
mux coeaunenuit (tema: 5.3. Xumus d-37eMEHTOB | JOKJIAbI U MPE3CHTA-
6 | I-1l. rema: 5.4. Xumus f-anemenro). Heopranuue- | 1um, 1abopaTtopHoO- 4 2
CKasi XUMUS U 3allIUTa OKPYKAFOIIEH CPeJIbl. npakTudeckas pabora
U151 3209HON (DOPMBI
Hroro: 24 12

5.4. leTajau3anusi CaMOCTOATEJIbHONH PadoThI

HaunmenoBanue paznena

Bun camocrosTensHO# pabo-

TpynoemMkocTs, gac

= JTUCITUILIAHBI (MOTYJIS) THI OouyHas | 3aouHas
Paznen 1. Xumus snementoB. CBoicTBa Hozroroska k onp ocy
. . 1o TeMe JiabopaTopHoii pabdo-
1 | Baxnelmmx coequHenuit (tema: 1.1, Xumus . 6 10
S-371eMeHTOB. JKeCTKOCTh BOJIBI. ) LI HITH HPAKTHHECION, U1
3a04HON (HOPMBI OOYUEHHS.
Pazgen 1. Xwumwus osnementoB. CBolicTBa [TonroroBka k onpocy
BOKHEHUIINX coearHeHUH (Tema: 1.2. Xumus | 1o Teme 1abopaTopHOi pabo-
2 | p-27IEeMEeHTOB.) ThI WJIU JTA0OPATOPHO- TIPaK- 3 6
TUYECKOM, AJIs 3a04HOM op-
MBI O0Y4EHHS.
Pazgen 1. Xumus osnementoB. CBolicTBa [Toxroroska k onpocy
BaXKHEHIMX coequHeHni (Tema: 1.2. Xumus | mo teme mabopatopHoii pabo-
3 | p-ay1eMeHTOB.) ThI WX J1a0OPaTOPHO- MPaK- 3 6
TUYECKOU, JJI 3a04HOM (op-
MBI O0yUYEHHSL.
Pazgen 1. Xumwus osnementoB. CBolicTBa [TonroroBka k onpocy
BaKHEHIUX coequHeHni (Tema: 1.2. Xumus | mo teme nabopatopHoit pado-
4 | p-a;eMeHTOB. ) ThI WJIU JTA0OPATOPHO- TIPaK- 2 6
TUYECKOM, AJIs 3a049HOI op-
MBI 00Y4€HHS.
Pazgen 1. Xumwus osnementoB. CBolicTBa [TonroroBka k onpocy
BaKHEHIMX coequHeHui (Tema: 1.3. Xumus | mo Teme mabopatopHoii pabo-
5 | d-onemenToB.) ThI WK J1a0OPaTOPHO- MPaK- 8 18
TAYECKOH, JJI 3a09HOM (op-
MBI O0yUYECHHS.
Pazgen 1. Xumwus osnementoB. CBolicTBa [ToxroroBka k onpocy
BaXKHEWIUX coenuHeHUi (Tema: 1.4. Xumus | mo Teme mabopaTopHO pabo-
6 | f-onmemenToB). Heopranudeckass XuMusi U 3a- | Thl, HIIK JIAOOPATOPHO- MPaK- 6 10
[IUTa OKPYXKAIOIIEH CPEIbI. TUYECKOM, AJIs 3a04HOI op-
MBI O0yUYECHHS.
v Paznen 2. Heoprannueckas xumus u 3amura | [TogroroBka qokiiaaoB U npe- 4 5
OKpY>KaroIen cpeibl 3eHTalUuN
8 [ToaroroBka K MPOMEKYTOUYHOM aTTECTALIMU N3yuenne 1eKIHOHHOTO Ma- 35,65 8,65

(9x3amen)

TepHUaJIa, JTUTEPATYPHBIX UC-




Ne HanmenoBanue pasznena Buna camocrositensHOM pado- | TpymoeMkocTs, yac
- JUCUUTLTAHBI (MOJTYJIs1) ThI OYHasl | 3a04Has
TOYHUKOB B COOTBETCTBUU C
TEMaTHKOMN
W3y4eHne NeKIMOHHOTO Ma-
9 [TonroroBka K KOHTPOJIBHOU paboTe Tepuala, TMTepaTypHbIX UC- i 1985
TOYHUKOB B COOTBETCTBUHU C ’
TEMaTHKOMN
HUroro: 67,65 89,5
6. [lepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs M0 TUCIHILINHE
OcHOBHas1 M JONOJTHUTEIbHAS JTUTEPATypPa
1:]1\}.‘; ABTOp, HANMEHOBAHHE r;;iﬁ;_ [Ipumeuanue
OcHoBHasi yueOHasi IuTEpaTypa
1 | Axwmeros, H. C. O6mas 1 Heoprann4eckass XuMusi: y9eOHUK /st
By30B / H. C. AxmeroB. — 12-e u3n., crep. — Cankr-IlerepOypr: ITosIHOTEKCTOBBIN

Jlans, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcT: siek-

JIOCTYT TIPU BXOJE

TpOHHBIH // JIaHb: 3neKTpoHHO-O0MOMHOoTeuHas cuctema. — URL: 2021 0 JIOTUHY U Tapo-
https://e.lanbook.com/book/153910 — Pexxum noctyma: st aBTo- o*
pH3. OIB30BATEIEH.

2 | Kupmnos, B.B. Heopranmueckas xumus. TeopeTnueckue OCHO-
BbI: yueOHuK / B.B. Kupnmios. — Cankr-IlerepOypr: Jlans, 2020. ITOTHOTEKCTOBBIN
— 352 c¢. — ISBN 978-5-8114-4376-5. — Tekct: anekTpoHHbIi // 200 | AOCTYN TpH BXOMIE
Jlanb : dnekTpoHHO-OMOnMorewyHas cucrema. — URL: IO JIOTUHY U Mapo-
https://e.lanbook.com/book/131011 — Pexwum noctyma: 1jisi aBTO- mo*
pH3. TIOJIb30BaTENECH.

3 | [MaBnoB, H.H. O6mas u Heopranuveckas xumusi: yaeoOHuk / H.H.
[TaBnoB. — 3-e u3na., ucnp., nomn. — Cankr-IlerepOypr: Jlans, 2021. ITonHOTEKCTOBBIM
— 496 c. — ISBN 978-5-8114-1196-2. — TekcT: 3neKTpOHHBIH // o0p1 | AOCTYM TIpH BXOZIE

Jlap:  aneKTpoHHO-OmOMmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/167910 — Pexwum moctymna: ajs aBTO-
pH3. TOJIb30BaTENEH.

10 JIOTHHY U TIapo-
mo*

JlonoiHuTEIbHAS YUeOHasi JJUTepaTypa

4 | O0Omas ¥ HeopraHWYeCKass XUMHS. DJIEMEHTBI TEOPHH, CIIPaBOY-
HbIE JaHHBIC, 3aJaHUs JUISI CaMOCTOSATENbHOW paboThl [Tekcr]:
yde0. mocoOue I CTYASHTOB BY30B JiecoTexH. npodmis / B.I1.
Cepena [u ap.]; mox pexn.. B.IL. Cepensi, JI.C. MonounukoBa; | 2012
VYpai. roc. 1ecoTexH. yH-T. - 2-¢ u3J., nepepad. u jmom. - Exare-
punOypr: YIJITY, 2012. - 406 c.: wi. - bubmuorp.: c. 399. -
ISBN 9-785-94984-434-2

46 »Kk3.

5 | Anapues, A.W. O6mmas u Heoprauuueckas XuMus: ydeOHOe Moco-
oue / A.W. Anapues, JI.B. llleBHuipina; MuHHCTEpCTBO 00pa3o-
BaHus u Hayku Poccuiickoit ®eneparnuu, HoBocubupckmii rocy-
JApCTBEHHBIM TeXHUYeCKuH yHHBepcuteT. — HoBocubupck:

TTomHOTEKCTOBBLIN
JIOCTYII TIPU BXOJI€

HI'TY, 2015. — Y. 2. Xumus snementoB. — 90 c.: Tabn. — Pexxum 2015 IO JIOTUHY U Mapo-
JOCTYyTIA: no MOATHCKE. — URL: mo*
http://biblioclub.ru/index.php?page=book&id=438292  — buo-
quorp. B kH. — ISBN 978-57782-2738-5. — TekcCT: 31eKTPOHHBIH.

6 | [konbHukoB, E.B. O0mas u Heoprannyeckas XUMusi. JHEPreTH- 2021 ITonHOTEKCTOBBIM

Ka M PaBHOBECHE XMMHYECKHX IPOIIECCOB: ydeOHOe mocodue /

JIOCTYII TIPH BXOJIC

9
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E.B. llIkonsaukoB. — Cankt-IletepOypr: CIIGIJITY, 2018. — 80

IO JIOTUHY U Tapo-

c. — ISBN 978-5-9239-1076-6. — Texct: snexkTpoHHbIH / JlaHb: o *
AJIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/112729 — Pexxum poctyma: ajsi aBTO-
pH3. TOJIb30BATEICH.

7 | VYrai, S.A. OOmas u HeopraHMYecKass XUMUs: YICOHHUK IS CTY-
neHToB By30B / fl. A. Yraii. — U3n. 4-e, ctep. — MockBa: Breicmas
mkona, 2004. — 527 c.: wi. — bubmumorp.: ¢. 519. — Ilpeam. ykas.: 2004 46 3.
c. 520. - ISBN 5-06-003751-7

8 | bmank, T. JI. Heopranudeckasi XuMusi. DKOJIOTUIECKOE 3HAUCHUE
XUMUYECKHUX 3JIeMEHTOB: ydeOHoe mocooue / T.JI. bnank, H.b. TToIHOTEKCTOBLL
PepkoBa. — Bonorma: BTMXA um. H.B. Bepemaruna, 2015. — 128
c. — ISBN 978-5-98076-157-8. — Texcr: sextponnsii // Jlans: | 2015 | 700 ) LPH BXOAC

) 10 JIOTHHY U

3JIEKTPOHHO-OMOIMOTEUHAS cucreMa. — URL: "
https://e.lanbook.com/book/130715 —Pexxum pocryma: ajisi aBTO- 11apoimo
pH3. OIB30BATEIECH.

9 | Bonpxun, B.B. O6mas xumus: yueOHOe mocobue: B 3 KHuUrax /
B.B. Bonbxun. — Ilepms: [THUITY, [6. r.]. — Kaura 1: OcHOBHO# ITomHOTEKCTOBBIM
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — Tekct: amek- JOCTYTI TIPU BXOJIE
TpoHHBIN // JlaHb: 3nmekTpoHHO-OMONMHMOTeUHas cuctema. — URL: 2006 TI0 JIOTHHY U
https://e.lanbook.com/book/160944 — Pexxum noctyna: Juis aBTO- aposIro*
pH3. OIB30BATEIEH.

10 | Bonbxun, B. B. O6mas xumus: yueOHoe mocodue: B 3 KHUTAX /
B.B. Bonbxun. — I[lepmb: [THUITY, [6. r.]. — Kaura 2: Cnenuans- IlomHOTEKCTOBBIN
Helit kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr: amek- JOCTYTI TIPU BXOJIE
TpoHHBIH// JlaHb : 3nmekTpoHHO-OMONMHMOTeuHas cuctema. — URL: 2006 TI0 JIOTHHY 1
https://e.lanbook.com/book/160945 — Pexxum noctyna: Juis aBTO- aposro*
pH3. OIB30BATEIEH.

11 | BoasxuH, B.B. OOmas xumus: yueObHoe mocobue. — Ilepmb:
[THUITY, [6. r.]. — YacTs 3: N36pannbie rnasel — 2006. — 380 c. — [TomHOTEKCTOBBII
ISBN 5-88151-522-6. — TekcT: 351eKTpOoHHBIN// JlaHb: 37EKTPOH- JIOCTYTI IIPY BXOJIE
HO-OMOMoTeuHas cUCTeMa. — URL: 2006 IO JIOTHHY U
https://e.lanbook.com/book/160943 — Pexxum noctyna: Juis aBTO- naposro™
pH3. OIB30BATEIEH.

12 | Kapanetssun, M.X., Ipakun C.M. O0mias u HeopraHudeckas Xu-
Musi: yueOHuK ais By30B / M.X. Kapanerssuu, C.1. lpakus. - 4-e
u3M., crep. — Mocksa: Xumust, 2000. — 592 c.: un. — (s Beiciieit 2000 41 3x3.
mkonbl). — ISBN 5-7245-1130-4

13 | bobpoBHukoBa, A.A. TeopeTueckre OCHOBHI M MPaKTUYeCcKas
peali3aiys SHEPro- U pecypcocOeperarmux mporieccoB B HeEOp- TToMHOTEKCTORLI
raHn4eckoi xumuu: yuebHoe nocodbue / A.A. bo6posuukosa, T.I'. JIOCTYTI TIPH BXOZIE
UYepxacora. — KemepoBo: Ky3I'TY umenn T.®. 'opbauesa, 2017. 2017 110 JIOTHHY 1
— 71 c. — ISBN 978-5-906969-18-7. — Tekcr: anekTpoHHBbIi // napoio*
Jlans : anexTpoHHO-OMOMMOTeUHast cucrema. — URL:
https://e.lanbook.com/book/105442 — Pexxum noctyma: jsi aBTO-
pH3. OIB30BATEIEN.

14 | lemunosa JI.B. Ilepexomnsie snementsr VI-VIII rpynm: meros.
yKa3aHus JUIsl CTYACHTOB OYHOM M 3a04HOM (opMm oOyueHus
nanpasiiennii 240100, 240400, 240500, 250000, 250300, 261202, DNeKTPOHHBIHA
280200 / JI.B. Jlemunosa [u ap.]; Ypau. roc. JecOTeXH. YH-T. — 2009 apxuB /136 3k3.

ExarepunOypr: YI'JITY, 2009. — 41 c. — bubmumorp.: c. 41. Pexxum
nocryna: https://elar.usfeu.ru/handle/123456789/300
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15 | O6mas u HeopraHuueckass XuMus. Menb, IUHK U UX COCTUHCHUS
METOAMYECKUE YKa3aHUs K BBIIOJIHEHUIO JTa0OPaTOPHBIX paboT Mo
TUCHUIUINHE «XUMHUs d- 3JIEMEHTOB» JUIs CTYJCHTOB HarpabJie-

Hus noarotoBku 18.03.02 u no aucuummnae «OO1as U Heopra- TlomHOTEKCTOBEBIHM
HUYecKas XMMUsS» HaIlpaBJICHUS IMOJ: METOAUYECKUE YKa3aHUs / JOCTYTI [IPU BXOJIe
cocraputenu E.B. Illxonpnukos, J[JI. baiigakoB. — CaHkr- 2016 110 JIOTUHY U
Ietepoypr: CIIOIJITY, 2016. — 24 c. — TekcT: 3JIeKTpOHHBIH // napoJo™*
Jlanb: 3JEKTPOHHO-OMOMMoTeuHass  cucrema. —  URL:

https://e.lanbook.com/book/76029 — Pexxkum mocryma: uist aBTO-

pH3. N10JIb30BATEIIEH.
*- MpEeKIAC YEM HpOﬁTH 10 CCBIJIKC, HCO6XOL[I/IMO BOWTH B CUCTEMY

OyHKIIMOHUPOBAHHE JIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIBHON Cpe/ibl 00eCTIeYNBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBaMHU UH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI
Kaxnprii oOydaronuiicss odecnedeH JAOCTYIIOM K 3JEKTPOHHOM Ombmmoreunoi cucteme YIJITY
(http://lib.usfeu.ru/ ), 9BC Usmarenscta Jlans http://e.lanbook.com/ , DBC YuuBepcurerckas 6ubInoTEKa
onaiin http://biblioclub.ru/ , cogepikamux u3gaHus MO0 OCHOBHBIM U3y4aeMbIM JUCIUIUTHHAM H CHOPMHU-
POBaHHBIX 10 COTJIACOBAHMIO C IIPABO00JIAAATEIIIMU YIEOHOU U YUeOHO-METOAMYCCKON JINTEPATYPHI.

Cl'[paBO‘lHI)Ie u I/IH(l)OpMaIII/IOHHBIe CUCTEMBI
1. CHpaBO‘lHO-HpaBOBaﬂ CucreMa ((KOHCYJ'ILTaHT ITmrocy.
2. UudopmanmonHo-npaBoBoi nmoprai ["apant. Pexxum mocryna: http://www.garant.ru/
3. basza mannsix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IpodeccnonanbHubie 0a3bl JAHHBIX

1. ndopmanmoHHble cucTeMbl, 0aHKU JaHHBIX B 00JIACTH OXPAaHbI OKPY’KAIOILIEH Cpeabl U MpH-
ponononbs3oBaHus — Pexxum noctyna: http://MUHIPUPOABIPO.PY

2. WNudopmarmonnas cucrema «TEXHOPMATUB». — Pexnm JIOCTYyIIa:
https://www.technormativ.ru/ ;

3. Hayunas snextponHas 6ubnmoreka elibrary. — Pesxxum noctyna: http://elibrary.ru./

4. Tlporpammel ist dkosioroB ECOReport. — Pexxum nmocryma: http://ecoreport.ru/ ;

5. HWudopmaunonnsie cucremsl «buopasHoodpazue Poccum». — Pexum  jgoctyna:
http://www.zin.ru/BioDiv/

7. ®oHJ OLEHOYHBIX CPEICTB AJIA POBEICHU IPOMEKYTOYHOH ATTeCTALUU
00y4YarOIIUXCS MO TUCHHILINHE

7.1. IlepeyeHb KOMIIETEHIUI € YKAa3aHUEM 3TanoB UX GOpMHUPOBAHUS B MpoLecce 0CBOeHUs 00pa-
30BaTe/1bHOM MPOrPaMMBbI

DopmupyeMble KOMIETEHIIUI Bun n ¢opma koHTpOIIS
OIIK-1. CriocoOeH n3y4aTh, aHATU3UPOBATh, UCTIONB30BaTh | IIpoMeKyTOYHBIN KOHTPOJIb: KOH-
MEXaHU3MbI XHMUYECKHUX PEAKIIH, IPOUCXOISAIINX B TEX- TPOJIbHBIE BOIPOCHI K DK3aMEHY
HOJIOTHYECKHUX TPOIIECCaX U OKPYKAIOIIEM MUPE, OCHOBBI- | TeKYIIHH KOHTPOJIb: ONpOC, 3aIliTa

BasCh HA 3HAHMAX O CTPOSHUM BEIECTBA, IIPUPOJie XUMKYe- | OTYCTHBIX MaTEPHAIIOB 110 JaAOOPAaTOPHOM
CKOM CBSI3U Y CBOMCTBAX Pa3IMYHbIX KJIACCOB XUMHUYECKHUX I [IPAKTHYECKON paboTe, JOKIa0B U

3JIEMEHTOB, COCIMHEHUM, BELIECTB U MaTEPUAIOB NPE3eHTAIlMA, KOHTpOJIbHas paboTta
JU1s1 3204HON (hOpMBI O0yUEHHS
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7.2. Onucanne nNokasaresjieidl 1 KpUTEPHEB OLICHMBAHUSI KOMIIETEHIIUI HA Pa3JIMYHBIX 3TaNax X
(opMupOBaHNs, ONMCAHUE KA OLlCHMBAHUSA

Kpurtepuu oueHuBaHHSI YCTHOTO OTBETA HA KOHTPOJIbHbIE BONPOCHI IK3aMeHAa (MPOMeXKYyTOoY-
HbIil KOHTPOJIb, opmMupoBanne komnerennun OIK-1)

«5» (omauuno): NaH TOJHBINA, pa3BEPHYTHIA OTBET HA MOCTABIECHHBINA BOMPOC, TOKa3aHA COBOKYII-
HOCTh OCO3HAHHBIX 3HAHUN 00 0OBEKTE, TOKA3aTEIBHO PACKPHITHI OCHOBHBIE MOJIOKEHHS TEMBI; B OTBETE
MIPOCJICKMUBAETCS YETKasl CTPYKTYpa, JOTrHYecKas OCIeI0BaTEIbHOCTh, OTPAXKAIOIIas CYIIHOCTh PAaCKpbI-
BaeMbIX MOHATHH, TEOPUH, siBIEHUH. 3HaHWE 00 00bEKTe AEMOHCTPUPYETCS Ha (OHE TMOHUMAHHUS €ro B
CUCTEME JIaHHOUN HayKU U MEXIUCIUILUIMHAPHBIX CBs3ei. OTBET U3JI0KEH JINTEPATYPHBIM S3BIKOM B TEp-
MHUHaX HayKH, [TI0OKa3aHa CIOCOOHOCTh OBICTPO PearupoBaTh Ha YTOUHSIONINE BOIPOCHI;

«4» (xopowio): naH TMOJIHBIN, pa3BepHYTHII OTBET HAa MOCTABJICHHBIN BOMPOC, MOKA3aHO YMEHUE
BBIIEJIUTh CYIIECTBEHHBIE U HECYLIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpPUPOBaH, JIOTUYEH, U3JI0KEH B TepMHHAX Hayku. OJHAKO TOMYIIEHbl HE3HAYUTENIbHBIE OMIMOKH
WJIA HeJIOYETHI, UCIIPABIICHHBIE 0aKaJlaBpOM C IMTOMOIIBIO «HABOISIINX) BOIPOCOB;

«3» (vOoeremseopumenvro): NaH HENOJHBINM OTBET, JIOTHMKA M TOCJIEI0BATEIbHOCTh H3JIOKEHUS
UMEIOT CYUIECTBEHHbIE HapylleHus. JlomymieHsl rpyObple OMMOKY IPU OMPEAEIEHUN CYIIIHOCTH PacKpbl-
BaE€MbIX MOHSTHUN, TEOPHIi, SBJICHUI, BCIEICTBUE HEMIOHUMAaHUsI OaKalaBpOM UX CYIIECTBEHHBIX M HECY-
IIECTBEHHBIX IIPU3HAKOB U CBsA3€H. B 0TBETE OTCYTCTBYIOT BBIBOJIbI. ¥ MEHHE PACKPBITH KOHKPETHBIE IPO-
sBJIeHUs1 0000IIEHHBIX 3HAHUI He TToKa3zaHo. PeueBoe odopmieHne TpedyeT NonpaBok, KOPPEKIIHUH;

«2» (Heyoosremeopumenvho): OakalaBp IEMOHCTPUPYET HE3HAHME TEOPETUUYECKUX OCHOB TpE]I-
MeTa, He yMEeT JellaTh apryMEHTHPOBAHHbIE BHIBOABI M MPUBOIUTH MPUMEPHI, MOKa3bIBAaET cllaboe Bia-
JICHHE€ MOHOJIOTUYECKOW PEublo, HE BIIAJCET TEPMHUHOJIOTUEH, MPOSIBIAET OTCYTCTBUE JOTMYHOCTH U IO-
CJIEIOBATEIIbHOCTU M3JIOKEHHUS, JIENaeT OMUOKHU, KOTOPbIe HE MOXET HCIPABHUTh, JIaXkKe MPU KOPPEKIIHH
IpenojaBaTesieM, OTKa3bIBa€TCsl OTBEYATh HA 3aHATHH.

Kpurepun onennBaHus ompoca no rteme JadopaTopHOii padoThl (TEeKyLIHMii KOHTPOJIb,
dopmupoBanue komnerennuu OIK-1):

«5» (omauuno): oNpocC MPOHJIEH C MEPBOT0 pasa; JaH MOJIHBIN, pa3BEpPHYTHII OTBET Ha BCe 3ajiaBae-
MBbI€ MPENo/IaBaTeIeM BOMPOCH], IOKa3aHO 3HAHUE U NOHMMaHHe TeMbl. OOy4aromuiics NpaBUIbHO OTBE-
THJI Ha BCE BOIIPOCHI MPH C/ladye KOJUIOKBUYMA, 3HAET U MMOHUMAET XOJ BBIIOJHEHUS MpeacTosAIel 1abo-
paTopHOM pabOTHI.

«4» (xopowio): onpoc MPOHAEH CO BTOPOH MONBITKU; JAaH MOJHBIN OTBET Ha BCE 3aJaBaeMble Ipe-
[10/1aBaTeIeM BOIPOCHI, TOKA3aHO 3HAHHME U MOHUMaHUe TeMbl. O0yyaronuiics Mpu caadye KOJIOKBUyMa
IIPaBWJIBHO OTBETHJI Ha BCE BOINPOCH! KOJUIOKBUYMA C ITOMOUIBIO MPENOABATENS], 3HA€T U IOHUMAET XOJ
BBITIOJTHEHUS TTPEeACTOsIIEeH 1a00paTopHOil pabOTHI.

«3» (yooenemeopumenvro): oNpoc MPOIIEH ¢ TPETheH MONBITKY; TaHbl OTBETHI HA MOJIOBUHY 33/1a-
BaE€MbIX IpernojaBaTesieM BOIPOCOB, MMOKAa3aHO 3HAaHWE OCHOBHBIX MOHSITUM TE€Mbl, BHIHECEHHON Ha KOJI-
JOKBUYM. B OTBeTe CTYIEHTOB OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKPBITh KOHKPETHBIE NPOSBICHHUS
0000IIEHHBIX 3HAHUU He MokazaHo OOydvaromuiics MpU cllaye KOJJIOKBUYMa IPAaBWJIBHO OTBETHJ Ha
OOJIBILITYIO YaCTh 3a/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe odopmiieHHE TpeOyeT MONpaBoOK, KOPPEKLUY;
CTYJICHT 3HAET X0/ BBIMTOJTHEHUS TIPEICTOSIIEH JTabopaTopHOil pabOTHI.

«2» (HeyoosnemseopumenvbHo) — 00y4arOIIUIACS HE 3HAET OCHOB TE€MBI, HE CIIOCOOEH JIeNaTh apry-
MEHTUPOBAaHHBIE BBIBOJBI M MPHUBOJIUTH MPUMEPHI, TOKA3bIBAET Ci1a00€ BJaJIeHHE MOHOJIOTHYECKOH pe-
4bl0, HE BJIAJICET TEPMUHOJIOTUEN, MPOSIBISIET OTCYTCTBUE JIOTUYHOCTH U TOCJIEI0BATEIILHOCTH U3JI0XKe-
HUS, JieJlaeT OIIMOKHU, KOTOPbIE HE MOXKET UCIIPaBUTh, aXKe IPU KOPPEKLUH MpernojaBaTesieM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOIPOChl. OOydaronuiics He CMOT OTBETUTH Ja)Ke Ha MOJIOBUHY 33JJaHHBIX €My BOIPO-
COB, HE 3HAET X0/1a MIPOBECHUS MPEACTOALIEH TabopaTOpHON pabOTHI.

Kpurepun ouneHnBaHHMs BBINOJHEHUS JIAa0OPATOPHBIX PadoT M 3alIUThI OTYeTa (TEKYLIUH
KOHTPOJb, popmupoBanue komnerenuu OIK-1)

«5» (omauuno): paboTa BBIOJIHEHA B CPOK; 0OPMIICHHE U COJIEepKaTeIbHAs YacTh oT4yeTa 00pas-
IIOBBIE; PabOTa BBINOJIHEHA CAMOCTOSTENILHO; MPUCYTCTBYIOT COOCTBEHHbIE 00O0OIEHHS, 3aKII0UEHUS U
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BBIBOJIbI. O0yUaronuiicss MpaBUILHO OTBETHII HA BCE BOIIPOCHI MPH 3aIIUTE OTYETHBIM MAaTEPHUATIOB.

«4» (xopowo): paboTa BBIIOTHEHA B CPOK; B OPOPMIICHUU OTYETA M €ro COJAEPKATeIbHOW YacTh
HEeT rpyObIX ommOOK; paboTa BBHIMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIECHUS,
3aKIIIOYCHUS U BBIBO/IBI. OOYUYaIONIMIACS MPU 3alIUTE OTYCTHHIM MATEPUAIOB IPABHIBLHO OTBETHII HA BCE
BOIIPOCHI C IOMOIIBIO TIPENoJaBaTers.

«3» (yOoosrnemeopumenvro): paboTa BBITIOJIHEHA C HapylieHueM Trpaduka; B 0OpMICHUH, COIEP-
KATeIbHON YacTH OTYeTa eCTh HEJOCTATKU; padoTa BBHIMOJIHEHA CaMOCTOSTENBHO, MPUCYTCTBYIOT COO-
CTBeHHBIC 00001IeHUs1. OOYYarOIIUICS MPH 3alIUTEe OTYCTHBIM MAaTEPUAIIOB OTBETHII HE Ha BCE BOIIPOCHI.

«2» (neyoosnemeopumenvbHo): 0hOpMIICHHE paOOTHI HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WIH CJIeNIaHbl HeTPaBUIIbHBIC BBIBOJIBI U 00001IeHUs1. OOyUaromuiicss He CMOT 3allUTHTh OTYETHBIC MaTe-
pHUAJIBI U TIOSICHUTH MPE/ICTABIICHHBIC TaHHEIC.

Kpurepun oueHMBaHHMS AOKJAJOB M IpPe3eHTAUMH (TeKYLIMH KOHTPOJb, (opMUpOBaHHe
komnerenuu OINK-1):

«5» (omauuno): paboTa BBHINOIHEHA B CPOK; COAEpKaTeNbHAs YacTh JOKJIAAa U MPEUIOKEHHBIS
MaTepuasbl OTPAXKAIOT COBPEMEHHOE COCTOSIHUE BOIPOCA MIIH MPOOIEMBL; IPUCYTCTBYIOT PEKOMEHJAINH
JUISL UX PEIICHHMSI, 3aKJIFOUYCHUS U apTryMEHTHPOBAHHBIE BBIBOABI. OOyJaromuiics MPaBUIbHO OTBETHUI HA
BCE BOIIPOCHI NpU 3amuTte npoekra. [I[ppunuman aktuBHoe ydactue B AucKkyccuu. [loaroroneHHas mpe-
3eHTAIUs WUTIOCTPUPYET TOKIIA] U YA0OHA JUIsl BOCIIPHUSTHS.

«4» (xopowio): paboTa BBITIOJIHEHA B CPOK; B COJEPKATEIHHONW YaCTH JIOKJIa/Ja HET IPyObIX OIIH-
00K; TIPUCYTCTBYIOT PEKOMEH/IAIINH, 3aKJIFOUCHUSI U apTyMEHTHPOBaHHBIC BBIBOJBI. OOydJaromuiics mpu
3allUTEe MPOEKTa MPAaBUILHO OTBETHII Ha BCE BOIPOCHI C MOMOUIBIO npenoaasarens. [[puauman yyactue B
nuckyccuu. [loaroroBneHHas NMpe3eHTalus WILTIOCTPUPYET JAOKIAZ, HO COAEPKUT HE3HAUYUTEJbHBIE HE-
TOYHOCTH U OIIHUOKH.

«3» (yoosremeopumenvro): paboTa BBIIIOIHEHA ¢ HapyIIeHUEM rpaduka; B CTPYKTYpe U IPEsio-
KEHHOM MaTepuaie eCTh HeJIOCTaTKH; B JOKJIaJe MPUCYTCTBYIOT COOCTBEHHbIE BHIBOIBL. OOydaromumiics
P 3alIUTE MPOEKTAa OTBETUJI HE HA BCce BOMPOCHl. OOydaronuiics He MpUHUMAJ Y4acTHE B IUCKYCCHH.
[ToaroroBieHHast IPe3eHTALIUA YaCTUYHO UILUTIOCTPUPYET AOKIAJ, COAEPKUT OUTHOKHU WM HeyIoOHa JJIs
BOCITPUSITHUS.

«2» (HeyOosremeopumenvro): TPEATOKEHHbIE TaHHBIC SBJSIOTCS HE OTPAaXAIOMIMMH CYTh U CO-
BPEMEHHOE COCTOSTHHE BOIpPOCa WM MPOOJIEMbI; OTCYTCTBYIOT WM CICJIaHbl HEMPaBUJIbHBIC BHIBOABI U
pexomeraanuu. O0ydaromuiics He OTBETUI Ha BOIIPOCHI MPH 3aluTe npoekta. O0ydaromuics He Tpu-
HUMAaJl y9acThe B Iuckyccud. [Ipe3eHTanusi OTCYTCTBYET MM COACPKUT IpyObIe OMMOKH, HE UILTFOCTPH-
pyeT JAOKIad U HeyI0OHa TS BOCIIPUSITHS.

Kpurepun ouneHMBaHHMsI KOHTPOJbHBIX PadoT s 3a04HOH (opmbl 00ydeHHMs (TeKyLIUH
KOHTPOJIb, popmupoBanue komnereniuu OIK-1):

«5» (omauyno): paboTa BBHIOJIHEHA B CPOK; OhOpMIIEHHE, CTPYKTYpa U CTHIIb paboThl 00pasio-
BbI€; pabOTa BHITIOJIHEHA CAMOCTOATENLHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHNS, 3aKIIOUCHHS U BbI-
BO/ibl. OOyyaronuiics NpaBUIbHO OTBETHII HAa BCE BOIIPOCHI MPH 3AILUTE KOHTPOJIBbHOM pabOTHI.

«4» (xopowio): paboTa BBIIOJIHEHA B CPOK; B 0QOPMIICHUH, CTPYKTYPE U CTUJIE pabOThI HET IPyOBIX
omK0oK; paboTa BBHIIOJIHEHA CAMOCTOATENBHO; MIPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHMS, 3aKII0UEHUS U
BBIBOJIBI. OOyJaromuiicst mpy 3ammrTe paboThl MPABIILHO OTBETHII Ha BCE BOMPOCHI C MTOMOIIBIO TIPETO-
JaBaTes.

«3» (voosnemsopumenvro): paboTa BBIIIOJIIHEHA C HAapyIIeHHEM rpaduka; B ohOpMIICHUH, CTPYKTY-
pe u cTuie paboThl €CTh HEJOCTATKH; padoTa BBINOJIHEHA CAMOCTOSTENLHO, IPUCYTCTBYIOT COOCTBEHHBIE
0006menns. OOyJaronuiics mpy 3anuTe padoThl OTBETHII HE HA BCE BOIIPOCHI.

«2» (HeyOosnemeopumenvHo): ohopmieHrne paboThl HE COOTBETCTBYET TPEOOBaHUAM; OTCYTCTBY-
10T WM CJIeNIaHbl HEMPaBUJIbHBIE BBIBOABI U 0000mIeHus1. OOydaronmiicss He OTBETHJI Ha BOIPOCHI TIPU
3alIuTe paboTHI.
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7.3. TunoBble KOHTPOJIbHBbIE 32/IaHUSI WM UHbIE MATEPUAJIbI, HeO0OX0AUMBbIE /51 OLEHKH 3HAHMI,
YMeHH, HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XapaKTePU3yIIHUX 3Tanbl (POPMHUPOBAHUS KOM-
NneTeHIUii B Mpolecce 0CBOECHNsI 00Pa30BaTe/IbHOI NMPOrpaMMbl

Bonpocskl k 3x3aMeHy (IPOMEKYTOYHBIN KOHTPOJIb)
[1nan:
- O0mIre XUMUYECKIE CBOMCTBA METAJUIOB: B3aUMOJICHCTBUE C AJIEMEHTAPHBIMU OKUCIIUTEISIMU, BOJIOM,
1IeJI09aMu, KUCIOTAMH, CMECSIMU KHUCJIOT.
- O01mIMe XMMHUYECKHE CBOMCTBA HEMETAJUIOB: B3aUMOJICHCTBHE C BOJIOM, IIEI0YaMH, KHCIIOTaMHU.
- CBoiicTBa 1O TPYIIIIaM 3JIEMEHTOB M UX COCIWHEHUU. DJIEKTPOHHBIE KOHPUTYyparuu aTroMoB. Bo3Moxk-
HbIE cTeneHu okucieHus. [lonyuenue. [Ipumenenue.
S-3jieMeHThI | rpynnbl
1. B xakue 11BeTa OKpaIMBAIOT IJ1aMs 1ieJouHble MeTasuibl? [IpuBeanTe NoMHYO 3JIEKTPOHHYIO KOH-
¢burypaumio atoma 1e3usl.
2. Mo xakoit GopmyIie BRIUUCISAETCS YICNbHBIA 3apsia atoma? UTo XxapakTepu3yeT BeMYHMHA YICIb-
HOro 3apsna?
3. IlpuBenure xumuueckue GOpMysIbl MUHEPATIOB: IJIayOepoBa COJb, YMJIMICKAs CEUTpa, KPUOJIUT,
Oypa.
4. TlpuBenute XuMHUUYECKHE POPMYIIBI MUHEPAJIOB: CHJIbBUH, CHIIbBUHUT, HHAUMCKAs CETUTPA.
5. IIlpuBeauTe ycnoBus pealn3alyyd U IPUMEPbl XUMUYECKUX PEAKLUN, IPOTEKAOUIUX MPU BAKYyYyM-
TEPMHUUECKOM METO/IE MOITYUEHHUS LEJIOYHBIX METAIJIOB.
6. Kakue npoaykTel ropeHust 00pa3yroTcst IPU CKUTAHUH PA3IMYHBIX LIEJIOYHBIX METAIIIOB B KHCIIO-
pone? IlonrBepaute Bamn oTBeT myTeM HanmMcaHUsi COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHi.
7. llpuBenuTe XMMUYECKHUE PEAKLIMU, JIKAIIUE B OCHOBE MOJIYYEHUS! THIPOKCUIA HATPUSI U3BECTKO-
BbIM, (DEPPUTHBIM METOJAMH U MIyTEM 3JICKTPOJIN3a.
8. IlpuBeanTe XMMUYECKUE PEAKIIUH, JEXKAIIUE B OCHOBE aMMHAYHO-XJIOPUIHOTO METOA MOIYYEHUs
KaJIbLIUHUPOBAHHOM COJBI.
s-3y1eMeHTHI || rpynmnbl
1. B kakue 1mBera okpamuBarT miamMs S-3iaemeHTsl || rpynmei? [IpuBenuTe MogHYIO 3JEKTPOHHYIO
KOH(UTYpaIHio aToMa pajusl.
2. IlpuBenute XuMUYeCKre GOPMYIIbI MUHEPAJIOB: OJUBHH, JOJIOMHUT, KAPHAJUIHUT.
4. [IpuBeaute xumMuueckue (HOpMyIIbl MUHEPAIOB: KalbIIUT, TUIIC, (PIFOOPHUT.
5. [IpuBenute xumMuveckue (GOpPMyIbl MUHEPATIOB: 1IEJIECTHH, BUTEPHUT, (DEHAKUT.
6. IlpuBenutre XMMHUYECKHM COCTaB U XUMHUYECKHE PEAKIMH, JIeKAIIUe B OCHOBE NPUMEHEHUS
HaTPOHHOW U OEMUIIBHON U3BECTH.
p-3jeMenThI |1 rpynnsl
1. Kakue xuMuueckre coeIMHEHUsI Ha3bIBatoTCa Oopanamu? Hanummure xuMudeckyro Gopmyiy mpo-
CTEHIIIEro U3 ATUX COCTUHEHHH, CYIIECTBYET JIM OHO B OOBIYHBIX YCIOBUSX?
2. Xumudeckas popmyia u ctpoenne 0opazona (3a600pa). [ yero mpuMeHsieTcst 3To coeinHeHne?
3. Xumnueckas ¢opMmyna MuHepaida KopyH7I. Kak Ha3pIBaeTcCs, U KaKOW LIBET UMEET AparoleHHbBIN
KaMeHb, SBISIOMUICS KOPYHIOM, COAEPKAITUM TPUMECHBIE HOHBI cré*?
4. Yto Takoe mporuecc BollenadynBaHusg B XUMuUU? C MOMOIIBIO KAaKUX PEAreéHTOB OH OCYIECTBISET-
cs?
5. llpuBeaute xuMudeckue HOPMYIIbI ATFOMOCUIUKATOB, SBISIONINXCSI OCHOBOM 3€MHOM KOPBI: OPTO-
KJ1a3a, KaoJIMHa.
6. [IpuBenure xumuueckre GOPMYIIbI CIIOJIbI, OOKCHUTA.
7. KrCIOTHBIE WM OCHOBHBIE CBOMCTBA MPOSIBIISIIOT Trajdubl antoMUHUA? OTBET MOATBEPANUTE HAIU-
CaHUEM COOTBETCTBYIOIINX PEAKIIHA.
8. DIEKTPOXUMUYECKNN METO/ IOTYyYEHUs aJTIOMUHUS.
p-3jeMeHThI |V rpynmnsi
1. Kakue ammorponubie Mmoaudukanun yriepoaa Bel 3naere? B uem 0cOOEHHOCTH Ka)K10M M3BECTHOM
Bam Mmopudukarmmu?
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2. Kakue coenuHeHHUs1 Ha3bIBatoTCs KapOoHuiamu metaiioB? IlpuBeaurte mpuMepsl STHX COelUHe-
HUM.
3. B nonHO# (opMe MpHUBEIUTE PEAKLINIO OTYYSHUS THOLIAHAT- HOHA.
4. Kak u3MeHstotTcst ocHoBHBIE cBoticTBa B psay Ge(OH),-Sn(OH),-Pb(OH),?
5. IlpuBeaure XuMu4eckyo Gpopmyity coenuHeHHs (HOCTEH.
6. [IpuBenure xXuMH4YeCKy10 (GOPMYIy THOYTOJIBHOM KUCIOTHI M €€ PEAKIHIO C BOJOM.
7. Xumuyeckas opMyiia coeTMHEHHsI, Ha3bIBaeMOro cypHk. Kakoro oHo 1Bera, ryie mpuMeHsercs?
8. IlpuBenure xumMuyeckue GopMybl MUHEPAJIOB: KACCUTEPUT, TaJICHUT.
9. Kakue amnorponnbie Mmoaudukanuu onoBa Bel 3Haere? B uem 0coOEHHOCTh KaXKIOH M3BECTHOM
Bam monudukammm?

p-3J1eMeHThbI V rpynnsl
1. Kakue moguduxaimu dhochopa Bam u3BECTHBI, 4eM OHH pa3INYalOTCS?
2. Xumuueckasi popMmyiia ¥ CBOHCTBA THIPOKCHUIAMUHA.
3. IlpuBenute GopMynbl CAEAYIOUIMX XMMHYECKUX COCIMHEHUI: CTUOMA Kanus, apCuH, CTUOMH. 4.
[Ipennoxute peakuuio MOJIy4eHUs apCUHA.
5. [lpuBeaute rpaduueckue Gopmynsl okcuaa azota(l) u gochopnoBatucroit kucnorsl. Kak Hazbl-
BaroTCs coyid GocHOpHOBATUCTON KUCITOTHI?
6. [IpuBoas rpadguueckre GopmMyibl, MPOCIEAUTE MIEPECTPONKY B OKpyx)eHUH docdopa B pochopHO-
BarucTou, (ocdopucroir, mera- u oprodochoproii kucimorax. KakoBbl CTEIICHb OKHCICHHS U Ba-
JEHTHOCTH (ocdopa B 3TUX COSAMHECHUAX?
7. Kak meHstoTcst ocHOBHBIe cBoiicTBa B psay P(OH); — As(OH); — Sh(OH); — Bi(OH)3? dokaxu-
T€ CBOM BBIBOJI ITyTEM HAIUCAHUS PEAKIIHIA.
8. IIpuBenuTe xumu4yeckre GOpMyibl HOHOB aHTUMOHHMS M BUCMYTWIIA. [Ipensioxure peakiuu, mpu-
BOJSIIIIKE K MOSIBJICHHUIO 3TUX HOHOB.
9. Tpu cragnu IPOMBIIIJICHHOTO METO/Ia TOJIy4eHHUs] TPHOKCHHUTpATa BOI0po1a?
10. ITyreM HamucaHusl TPOMEKYTOUHBIX PEAKIUN 00BSICHUTE UCKIIOUUTEIHHO CUIIBHYIO OKHCITUTEb-
HYIO CIIOCOOHOCTbD «I[apCKOW BOAKH.
11. IlpuBenute rpaduyeckyro ¢popmyiay a30THCTOBOAOPOAHOM KHCIOTHI, YUUTHIBAsI, YTO B HEH Npu-
CYTCTBYIOT a30ThI B CTETICHSAX OKUCIEHUS +5 U -3.
12. Xumnueckas dopmyna nupodocopHoit kucnoTsl? Kak HazbiBatotes ee conmu? I[loctpoiite ee
rpadgudeckyro hopmyiy.
13. Kak u3MeHA0TCS B psny PO, —>As0,*—>Sh0,*—>Bi0s okncUTETBHBIE CBOWCTBA AHHOHOB?
Ha3zoBute 3TH aHHOHBI.
14. TlpuBenuTe XuMHuUYecKre (HOPMYITbI MUHEPAJIOB: BUCMYTOBAs OXpa, BACMYTHH, CYpbMSIHBIN OJIECK.
15. KucnotHsle WM OCHOBHBIE CBOMCTBA MPOSABIAIOT Taiu bl cypbMbl(V)? OTBET MOATBEPAUTE HAIU-
CaHUEM COOTBETCTBYIOIINX PEAKIIUM.
16. IlyreM cocTaBiieHUSI METOJIOM 3JIEKTPOHHO-HOHHOTO OajlaHCa peakIMid J0Ka3aTh OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHYIO TBOMCTBEHHOCTh THIPOKCHIIAMUHA.
17. IlpuBeuTe XMMUYECKHE PEAKIINH, JISKAIINE B OCHOBE IPOMBIIIJICHHOTO MostyueHust pocdopa.
18. IIpemnoxute peaknuro nonydenus dpochuna. Hapucyiite rpadpuueckyro dhopmyny rona ¢ocdo-
HUSL.
19.ITpuBenute rpaduueckyro hopmyny hochoproBaToit kucioTel. Kak HazwsiBatoTcs ee conm? Harmu-
IIUTE PeakIuio B3auMoaecTus okcuaa gpochopa(lV) c Bogoi.
20. IIpuBeaute xumuueckue Gopmyisl Gochopubix ynoOpenuil: pochoputHas Myka, JBOMHON Cy-
nepdocdar, nperunurar.
21. HanumuTe XMMHAYECKHE PEaKIMH, JIKAIie B OCHOBE TOJYyUYEeHUsI TBOMHOTO cymnepdocdara u3
¢bochopuTHON MyKH.

p-3aemMenThbl VI rpynnsi
1. O30H, cTpoenue Mosiekyinbl. KauecTBeHHast peakiys Ha MPUCYTCTBUE a30Ha.
2. Kak u3MeHsI0TCS OKUCITATEIbHBIC U MeTAJUTHYECKHE CBoicTBa B psay O-S-Se-Te-Po?
3. Tpu ctaguy NPOMBIIIJIEHHOTO MOJYYEHHS CEPHOM KHCIOTHI.
4. TIupocepnas xkucnoTa, ee rpadudeckas hopmyia.
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5. Tuocepnas kucinorta, ee rpadpuyeckas popmyna. Peakuus noxydeHus: THOCYNIb(aTOB.
6. Xummnueckue (GopMysibl MUHEPAJIOB: IllayOepoBa COJlb, THUIIC, KEIE3HbI KYIOPOC, XPOMOKAIUEBbIE
KBAacIIbl.
7. Ilepeuncaure 31€MEHTBI, KOTOPbIE OOBEIUHAIOT 1101 HA3BAHUEM «XaJIbKOTeHbI». UTO 03HAYaeT 3TO
HaszBaane? CoCTaBbTE MONTHYIO JICKTPOHHYIO KOH(MUTYyparuio g4Po.
8. Kak y sanementoB VIA noarpymniiel cBepxy BHU3 U3MEHSIOTCS BOCCTAHOBUTEIbHBIE CBOWCTBA MOHOB
CO CTETEHBIO OKUCIICHUSI MUHYC JiBa? MeToI0OM 3JIeKTPOHHO-MOHHOTO 0allaHca COCTaBbTE YpaBHEHHE
peaknuu aucrponopruonupobanus cepol: S + KOH —.
9. Kakue amnorponHbsie MoguduKauy cepbl BaM N3BECTHBI, YeM OHH PA3IUYaIOTCs?
10. IlpuBeaurte xuMuueckue HopMysibl MUHEPAIOB: XaJIbKOIUPUT, MBIILIbIKOBUCTBIN KOI4YeaH, raje-
HuT. [IpuBeauTE NOTHBIE AMEKTPOHHBIE KOH(PUTYpalluy HOHOB, BXOSIIUX B COCTAB raJICHUTA.
11. Kak B rpynmne cBepxy BHM3 Ul BOJHBIX PACTBOPOB XaJIbKOT€HUJOB BOJOPOJA U3MEHSIOTCS CUIla
KHMCJIOT U BOCCTAaHOBUTEJbHAsI aKTUBHOCTH? C MCIOIb30BAaHUEM CIPABOYHBIX JIAHHBIX JOKAXXUTE CBOM
BBIBOJI.
p-3aemenTts! VI rpynmnsi
1. IlpuBenuTe peakuuu ¢Topa ¢ BOAOH, pacCTBOPOM LIEIOUYH, HHEPTHBIMH razamMu. C KaKuMHU HHEpPT-
HBIMHU Ta3aMu PTOP HE B3aUMOCHCTBYET.
2. IlpuBeauTe peakMy B3aUMOJCHCTBUS pa3IMUYHBIX I'aJOreHOB ¢ BoJoH. Kak B psay rajoreHoB us-
MEHSIEeTCS TIIyOMHA IPOTEKAHUS ATOHM peakuu (CKIIOHHOCTh K Heil)?
3. IlpuBeaure xumuueckue GoOpMyJibl MUHEPAJIOB: (IIIOOPUT, KPUOIUT, (GTOPANIATHT.
4. Kak ¢ Bo3pacTaHueM MOPSAKOBOTO HOMEpa U3MEHSIOTCSI KUCIOTHO-OCHOBHBIE CBOMCTBA (PTOPUIOB
anemeHToB |1l nepuona Ilepuonuueckoit cucremsl? [IpomsarocTpupyiiTe OTBET HAlMCAHUEM Xapak-
TEPHBIX XUMUYECKHUX PEAKIIUI.
5. IlpuBenuTe XumMuueckue (GopMyibl MUHEPAJIOB: CUJIbBUHUT, KAPHAJIIUT, KAMEHHAsS COJIb.
6. Kak B VIIA noarpynmne cBepxy BHM3 U3MEHSIOTCS HEMETAIJIMYECKHE CBOMCTBA U OKUCIMTEIbHAS
CIIOCOOHOCTh aTOMOB 3J71eMeHTOB? 3akoHuuTe cxembl OBP 1 MeTo/10M 371€KTpOHHO-MOHHOTO OajlaHca
COCTaBbTE ypaBHEHUS UX peakiuii: I + H,S = S+ .. ;
I, + HNO3 —.
7. Ha nByx npumepax (NFz u Cl3N) mpousuttoctpupyiiTe riIposin3 raloreH|10B HEMETAIIOB.
8. IlpuBenuTe peakuuy, JexKalye B OCHOBE IIPOMBIIIJIEHHOTO MOJIy4YEHUS XJIOpa.
9. B 4em 3akitodaeTcs MOIUIHBIN METOJ MOJIYYeHHUsT 0CO00 YMCThIX BemecTB? [IpuBeauTe xummue-
CKYIO PEaKIIMIO, HIUTFOCTPUPYIOLIYIO 3TOT METON.
10. ITpuBenuTe Ha3BaHus U rpaduueckne Gopmysbl OKCUKHUCIOT xjopa. Kak u mouemy ¢ poctom cre-
IIEHU OKHCIIEHUS XJIOpa U3MEHAETCS CUJIA 3TUX KUCIIOT?
11. O6bsacHNTE TPUUMHY BBIPAXKEHHOTO 0TOENMBarOIIEro 3(peKxTa BOJHBIX PACTBOPOB TUITOXJIOPUTOB
HaTpus U Kanus. lIpuBenuTe COOTBETCTBYIONIME XUMUYECKUE PEAKIIMH, KOTOPBIE MIPOTEKAIOT B ITUX
pacTBopax Ha CBETY B IIPUCYTCTBUU YIJIEKHCIIOTO rasa.
12. Ha3zoBuTE aHNOHBI OKCUKHUCIIOT XJIOpa. Y Ka)KUTE CTETIEHb OKUCIICHHS XJIOpa B KAKIOM aHUOHE.
13. IlpuBenute XxuMudeckue GopMysbl U Ha3BaHUS OKCUKUCIOT OpoMa U COOTBETCTBYIOIIUX MM CO-
Jei. YKaXHUTe CTENeHH OKHCICHUS OpoMa B 3TUX COCTUHEHUSX.
14. IlpuBenute xumMuueckrue GOpMyJIbl M Ha3BaHUS OKCUKUCIIOT HO/la U COOTBETCTBYIOIIUX MM COJIEH.
VYKaKUTE CTENEHN OKUCIIEHUS 0/1a B 3TUX COCIUHEHMSIX.
15. IlpuBenuTe XxuMudeckue GopMysibl COETUHEHUI: XJIOpHas U3BECTh, OEPTOJIETOBA COJIb, AHTHIPOH.
16. Kak B rpymnme u3MeHsI0TCA JUIMHA, MOJISPHOCTh U IPOYHOCTh XMMUYECKON CBSI3H y TaJIOT€HUIOB
Bozopoaa? CocTaBbTe MOJHYIO 3JEKTPOHHYIO KOH(PUTYPALIMIO aHHOHA B HOAMJIE BOIOPOAA.
17. Kak B rpynmne Juisi BOJHBIX PacTBOPOB I'aJIOTEHUIOB BOJOPOJIAa U3MEHSIOTCS CUJIa KHCIOT U BOC-
CTaHOBUTEJIbHAsI aKTUBHOCTH? C MCIOJIb30BaHUEM CIIPABOYHBIX JAHHBIX JIOKAXKHUTE CBOM BBHIBO/I.
d-3nemenTsl | 1 |1 rpynmst
1. TlpuBenute >nekTpoHHbIC KOHpUryparuu d-amementoB | rpynmel. Kak B rpymme u3MeHsieTcs: Xu-
MUYecKasi aKTUBHOCTb 3THUX 3JeMeHTOB? lIpomimocTpupyiiTe OTBET, MyTEM HANKUCAHUS XUMHYECKUX
peaKui.
2. [IpuBenuTe XMMHUYECKUE pEaKIUH, JIKAIINE B OCHOBE THAPOMETAITYPrHYEeCKOro crocoda moiy-
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YEHHSI METAJUTHIECKOTO 30J10TA.
3. [IpuBeanTe XUMUYECKHE PEaKLMNU, JIEKAIIUE B OCHOBE TMAPOMETAUIYPTHYECKOro crocoda moiy-
YCHHSI METU BBICOKOM YHCTOTEHI.
4. Kakue 31eMeHThI BXOJIST B COCTaB CIUIaBOB: MEJIbXHUOP, OpOH3a, JIaTyHb?
5. MeToaoM 3JIeKTPOHHO-MOHHOTO OajlaHCca COCTaBbTE YPABHEHUS PEaKIMil B3aUMOJACHCTBUS IIUHKA C
H2SO4 (pass.), H2SO4 (conn), BOAHBIM paCTBOPOM TMAPOKCUAA HATPHUSI.
6. MeTozoM 3JIEKTPOHHO-MOHHOTO OanaHca COCTaBbTE YPABHEHHUS PEAKIMU 30J0Ta C IApCKOW BOJ-
KOH.
7. IlpuBeauTe NOJTHYIO SJIEKTPOHHYIO KOH(PHUTYpaIui0 HOHA Au*. Kakue cBoiicTBa (ocHOBHBIE, aM}O-
TEpHbIE, KUCIOTHBIE) MPOSIBIISIET OKCUJ 30JI0Ta B ATON cTenenu okucienusa? [loarBepaure cBoil BbI-
BOJI ITyTEM HAITMCAHUSI COOTBETCTBYIOIUX XUMUICCKUX PEAKIIUI B MOJICKYJIIPHONU U MOHHOU opmax.
8. Mcnomnb3ys MOJEKYISIPHYIO U HOHHYIO (DOPMBI 3aITUCH OCYILECTBUTE LIETIOUKY MTPEBPALCHUI:
Cd — CdSO4 — Cd(OH),; — [Cd(NH3)4](OH),; — CdS. C noMotiipio CripaBOYHBIX TaHHBIX 000CHYIH-
T€ BO3MOXKHOCTh MPOTEKAHUS MOCIEIHEN peaKIU EMOYKH.
9. IlpuBenure xumMuyeckue GopMyJibl COEAUHEHUN: KaJIOMENb, CYJIEMa, KUHOBAaPb.

d-3aemenTtsl |11 rpynmei
1. Kak n3MeHsI0TCS OCHOBHBIC CBOWMCTBA OKCHUIOB U TuapokcuaoB d-amementoB B Il rpymme? IMoxa-
TBEPAUTE CBOU BHIBOJI MyTEM HAIMCAHUSI COOTBETCTBYIOUIMX XMMHUUYECKUX PEAKIIUN B MOJIECKYISIPHON
Y MOHHOH (popmax.
2. IlpuBenuTe peakuuu, JeKallle B OCHOBE METaUIOTEPMUYECKOTO METOJIa MOTYYSHHs] CKaHIUuS U
JIaHTaHa.
3. IIpuBenuTe peakiuy NOTyYeHUs] CKaHIUS U JIAaHTaHa METOJIOM DJIEKTPONn3a X (TopHaa U XJIopu-
Jla COOTBETCTBEHHO.
4. MeTo10M 3JIeKTPOHHO-UOHHOTO OasiaHca cocTaBbTe ypaBHeHHE peakuuu: SC + HyO + KOH —.
5. MeToioM 3JIeKTPOHHO-HOHHOTO OallaHCca COCTaBbTE YPAaBHEHHE PEAKIINU:
Sc + H,SO, (komi) — [SC(SO4)2]- + ...
6. MeToioM 3JIEKTPOHHO-MOHHOTO OaltaHca coctaBbTe ypaBHeHHE peakiuu: SC + HNO3pass) —
7. MeTooM 31eKTPOHHO-HOHHOTO OallaHCa COCTaBbTE YPaBHEHHE PEaKIUU:
Cez(SO4)3 + KMnO4+ ... - MnOy + CeO, + ... .
8. MeToaoM AIIeKTPOHHO-MOHHOTO OajaHca COCTaBbTe YPaBHEHUE PEAKIINH:
CeO, +NO+... > Ce* +NOs + ...

d-aemenTsI |V rpynmsi
1. ITpuBeauTe XUMu4deckue HOPMYITBI MUHEPATIOB: WIBMEHHT, MIEPOBCKUT, pyTHI. COCTaBbTE TOTHYIO
ANEKTPOHHYIO0 KOH(UTYpAII0 MUHEPATIO00pa3YIOLIEro dEMEHTA.
2. IlpuBenute xumuueckue (Gpopmyiasl MUHEpaJIOB: OaanaieuT v HUpKoH. COCTaBbTE MOJHYIO AJIEK-
TPOHHYIO KOHPUTYPALIMI0O MUHEPATIO00Pa3yIOIIEro AIeMeHTa.
3. [lpuBenuTe ypaBHEHUS PEAKIIHA, JIOKAIIUX B OCHOBE JIBYX NMPHUHIUAITAAIBHO PA3IUIHBIX CIIOCOO0OB
MOJIy4YEHUs] [IUPKOHUSI U3 €T0 TAJOT€HUJIOB. YKaKUTE, KaKUe CIEelUaIbHbIE YCIOBUS HEOOXOIUMBI
JUISL OCYILIECTBJIEHUS 3TUX PEAKIUM.
4. MeTo1I0M 3JIeKTPOHHO-UOHHOTO 0alaHca COCTaBbTE YPAaBHEHUE PEaAKIIHH:
Ti + HNO3 + HF — [TiFg]* + ... .
5. MeTo1oM 31eKTPOHHO-HOHHOTO OajaHca COCTaBbTE YpaBHEHHE PEaKIMU TUTaHA C KOHIIEHTPHUPO-
BaHHOW a30THOM KUCTOTOU. [IpuBenuTe MOTHYIO PJIEKTPOHHYIO KOH(PHUTYpAIMIO HOHA TUTAHA B MO Y-
YEeHHOM B Pe3yJIbTaTe MPOTEKAHUS PEAKIIUU COCTUHEHHH.
6. MeToa0oM 3IEKTPOHHO-HOHHOTO OajlaHCca COCTaBbTE YPABHEHHS PEAKIIUN ITUPKOHUS C KOHIICHTPH-
POBaHHOMW CEpHOI KUCIOTON MPU KOMHATHOW TeMIepaType U MpU HarpeBaHUH.
7. Kakue cBoiicTBa (OCHOBHBIE, aM(OTEpHbIE, KUCIOTHBIE) MposiBisieT ruapokcun tutana(lVv)? Ilpu-
BEUTE PEaKIUU B3aMMOJEHCTBHUS 3TOTO THIPOKCHJIA C €KUM Kanu (IIPH CIIABICHUU) U C BOJHBIM
pacTBOPOM IJTABUKOBOM KHUCIIOTHI.
8. Kakoii u3 rugpokcuioB nposiBiisieT 6onbiie ocHoBHble cBoricTBa: T1(OH), wim Ti(OH)3? Kak u3-
MEHSIFOTCSI KHCJIOTHO-OCHOBHBIE cBo¥cTBa B psaay Ti(OH)4 - Zr(OH)4 - HF(OH),?
9. Kakoe siBneHue Ha3bIBaCTCS «JIAHTAHOMIHBIM cxkaTHem»? Kak 3To sBIeHHE MPOSIBISETCS B U3Me-
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HEHHU (PU3NYECKUX XaPAKTEPUCTUK M XUMUYECKHX CBOMUCTB 3JI€MEHTOB MOOOYHBIX MOATPYIII?
d-3;ieMeHTBI V rpynmbl
1. Kak monmy4arot (heppoBaHaamii ¥ KaKOBO COJIEp)KaHUE B HEM BaHAIU?
2. Oxcuapl BaHAIMs Pa3HBIX CTENEHEH OKHUCIIEHHMS — WU3MEHEHUE UX KUCIOTHO-OCHOBHBIX CBOMCTB.
VY CTOWYNBOCTD OKCUJIOB, UX LIBET U TUIIMYHBIE PEAKIIUH.
3. [IpuBenure xumuueckue GopMyIibl MUHEPAJIOB KOJIYMOUTA U TAaHTAJIUTA.
d-anemenTtsl VI rpynnsl
1. CocTtaBUTh NOJHBIE DJIEKTPOHHBIE KOH(PUTYpallUd aTOMOB AJIEMEHTOB: XPOM, MOJIUOAEH, BOJIb-
bpam.
2. 'eTepononuKuCIOTh — ONpPEEICHUE U IPUMEPhl XUMHUUECKUX (GOPMYJI 3TUX KUCIOT.
3. Yerslpe cTaguu (XUMHUYECKUE PEAKIIMM) MOJYUYEHUS YUCTOTO XPOMa U3 XPOMHUCTOTO JKEJIE3HSIKA B
MIPOMBIILIIIEHHOCTH.
4. [TpuBeaute XUMU4ecKre (GOPMYIIbl MUHEPATIOB: MOJIHOICHOBBIN OJIECK, ICETHT, BOIb(PAMUT.
5. IlpuBeaute xumMuueckrue GopMysIbl XapaKTEepHbIX g XpoMa okcuaoB. [Ipoummoctpupyiite nusme-
HEHUE KUCIIOTHO-OCHOBHBIX CBOMCTB 3TUX OKCUOB C MIOMOILBIO TUIMHYHBIX JUIsI HUIX XUMUYECKHX pe-
aKLUH.
6. B kakoii cpenie CymecTByOT XpoMaT B Ouxpomar noHbl? KakoBa okpacka 3TUX HOHOB?
7. YTo Ha3bIBaeTCA XpOMATOTEPMHUEH B aHAJTUTUUECKON XUMHUU?
8. Kakoii cruiaB Ha3bIBaeTCsl HUXPOM, TJI€ OH IPUMEHsETCs?
9. Kakoii critaB Ha3bpIBaeTCsl OOSINT, T/Ie OH IPUMEHSIETCS?
10. Kak B VIb noarpynmne cBepxy BHH3 MEHSIOTCS KHCIOTHBIE CBOMCTBA THIPOKCUIOB, COOTBETCTBY-
IOIIMX BBICHIEH CTENEHU OKHUCIeHHs aneMeHToB? llonrBepaure Baie yTBepkaeHue myTeM Hamuca-
HUS COOTBETCTBYIOIIUX PEAKLIUH.
d-3iementsl VII rpynmbt
1. MeTonoM 351eKTpOHHO-MOHHOTO OanaHca COCTaBbTE YPAaBHEHUE PEAKIIMU B3aUMOJICHCTBHS PEHUS C
ropsiuell KOHIIEHTPUPOBAHHOM cepHOM KuciaoToi. [IpuBenuTe MonHy0 ANEKTPOHHYIO KOHMUTYpaITHIO
MOHA PEHUS B MOJIYYEHHOM COCAMHEHHH.
2. IlpuBeaure xumuueckue (GopMysbl MUHEPAJIOB: MUPOJIIO3UT, OpayHUT, raycMaHuT. Hamummre
MIOJIHYIO AJIEKTPOHHYIO KOHPUTYpallMi0 HOHOB MUHEPAIO00Pa3yIOLIEro AIEMEHTA B 3TUX COECIMHEHU-
SIX.
3. VkaxuTe conepkaHue pa3InYHbIX 3JIEMEHTOB B (peppoMaprasiie (B MpOLEHTaxX) U IPUBEIUTE XU-
MHUYECKYIO PEaKLHNIO, JEKALIYI0 B OCHOBE €r0 NOJy4EHHUSI.
4. IlpuBennuTe XUMMUYECKHE PEAKIINH, JIEKAIINE B OCHOBE AIIOMOTEPMHUYECKOIO METO/AA MOJyYEHUS
MapraHia U3 NUpOJIFO3UTa.
5. Kak U3MEeHSI0TCSl KUCIOTHO-OCHOBHBIE CBOWCTBA OKCHJIOB MapraHiia ¢ MOBBIIIEHUEM €ro CTEIEHH
okucneHnsa? [IpuBennre XUMUYECKUE PEAKIIMH, WIITIOCTPUPYIOIINAE U3MEHEHUE 3TUX CBOMCTB.
6. IlpuBeauTe Ha3BaHUS KUCIOPOACOAEPKAIIMX KHCIOT M UX aHHMOHOB Ha OCHOBE MapraHlia B pa3-
JIMYHBIX CTENEHSAX OKUCIICHHUS.
7. Tlytem cocraBieHUS METOJIOM JJIEKTPOHHO-MOHHOTO OanaHca ypaBHeHmi peakimidi KMnO, ¢
NaNO; npoaeMOHCTpUpyiTe BIUSHUE KHCIOTHOCTH CPE/Ibl Ha CTENEeHb BOCCTAHOBIIEHUS MapraHia.
VYKa)KuTe IIBET paCTBOPOB, COAEPIKALIUX MPOTYKThl BOCCTAHOBJICHHS MapraHiia.
d-anementsi VIII rpynmsi
1. IlpuBenute xumuyeckue (HOpMyJibl MUHEPAIOB: MUPUT, CUAECPUT, MATHETUT. YKaXKUTE CTEHECHH
OKHCJICHUSI MUHEPaJI000Pa3yIOIIUX JIEMEHTOB B 3TUX COCTUHEHHUSX.
2. IlpuBenute XuMHUUYecKre (GOPMyIIbI KEITON U KpaCHOM KPOBSIHON COJIM. AHATUTHYECKUMHU PEaKTH-
BaMU Ha KaKu€ MOHBI JKeJe3a SBIAETCS KaKI0€ U3 ITUX coeaAnHeHni? [IpuBeaure XuMn4yeckue peak-
IIUU MX B3aHMOJICHCTBHS C COOTBETCTBYIOIIMMH COEIMHEHHUSMHU Kelle3a U HA30BUTE MPOAYKTHI 3TUX
peakuuii (1aiiTe XMMUYeCKOe U OBITOBOE HAa3BAHUS MPOIYKTOB).
3. Kakue crenenn okucieHus MposBIILET Xkele30 B coenuHeHusx? [IpuBenure xumuueckue GopMyJibl
COOTBETCTBYIOLIMX COCTUHEHUN U COCTaBbTE MOJIHBIE AIEKTPOHHBIE KOH(PUTYpaluy /Uil HOHOB KeJle-
3a B HUX.
4. MeToJ10M 3JIEKTPOHHO-MOHHOTO OajlaHCca COCTaBbTE ypaBHEHUE peakluu (eppara Kajaus ¢ cyibda-
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TOM MapraHia B KUCJIOU Cpeae.

5. IlpuBenute xumuueckre GopMysIbl MUHEPATIOB: MIJUIEPUT U HUKEIUH. YKaXXUTE CTETIEHU OKHCIIEe-

HUS MUHEPAI000pa3yIoNInX IEMEHTOB B 3TUX COSAMHCHHUSIX.

6. Ocymecture nernouky mpespamienuii Co — Co(NO3z), — Co(OH), — [Co(NH3)g](OH), —

[Co(NH3)6](OH)3. YpaBHEHUS OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOHKHBI OBITH COCTaB-

JICHbl METOJIOM 3JIEKTPOHHO-UOHHOTO OajnaHca, peakiM HOHHOTO OOMEHa IMpeACTaBICHbl MOJIEKY-

JSIPHOW M MOHHOHM (pOpPMaMH 3aIHCH.

JuaemenTsl |11 u 1V nepuoaa

1. Kak cieBa HampaBO MEHSIOTCS KHUCJIOTHBIC CBOMCTBa rujapokcuaoB d-meramwioB |V mepuona B
BhICcIIel creneHn okucieHus? [loaTrBepaure Bamie yTBEp:KIEHUE IyTeM HANMCaHUS COOTBET-
CTBYIOIIMX PEAKLIHA.

2. Ha npumepe d-MeTayuioB pacCcKaxuTe 0 OepTOJUIHIAX: UX COCTaBe U (PU3MYECKUX CBOHMCTBAX.

3. Kaxkue snements! |1l meproaa otHocsTcs k Hemetaiwiam? Kak cieBa HampaBo U3MEHSIOTCS (QHU3U-

YEeCKUE XapaKTEPUCTUKH aTOMOB 3TUX 3JeMeHTOB? Kak M3MEHsI0TCS KHCIOTHBIE CBOWCTBA THIIPOK-

CHJIOB THX DJICMEHTOB B BBICIIICH CTEIICHU OKHCIICHUS?

4. Kak U3MEHSIOTCSl KUCIIOTHO-OCHOBHBIE CBOICTBa ruipuaoB HemeTawioB Il mepuona? Hanummre

XUMHYECKHE (DOPMYIIBI 3TUX TUIPUIOB U IPOUJLUTIOCTPUPYITE CICIaHHbIN Bamu BRIBOSI.

Buaer (oopazey) x 3x3aMeHy (HIPOMEKYTOUYHBINH KOHTPOJIb)

1. IlpuBeaure xumMudeckue GOpPMyIIbl MUHEPAIOB: MOJIHOICHOBBIN OJIECK, IEETUT, BOIb(PAMUT.

2. [ToueMy KpeMHHI pacTBOPSAETCS B CMECH (PTOPOBOJAOPOIHON U a30THOW KUCIIOT U HE PaCTBOPSECT-
Csl B KOHLUEHTPUPOBAHHOM a30THOM KucaoTe? MeTo oM 3JeKTPOHHO-MOHHOr0 0ajaHca COCTaBbTE HOHHOE
Y MOJIEKYJIIPHOE YPaBHEHHUSI STOU PEaKIUu.

3. Kakoii u3 muHepalioB 1esecooOpa3Hee BIOpaTh JUIsl OMYUYEeHUs TUIPOKCUIA HATPHS U KaK MOJTy-
YUTh U3 3TOTO MUHEpaa HaTpuii?

4. CocTaBbTe MOJICKYJIIPHOE M HOHHOE YPABHEHHS PEAKIIMHA COBMECTHOTO THAPOJIH3a COJICH:

A|2(SO4)3 + Na,CO; + H,O —
5. Hanumure B MOJIEKYJISIpHOM ¥ MOHHOHN (hopMax peakiuy, Jiexaliue B OCHOBE CIEAYIOLUX Mpe-
BpALLICHUM:
S - H,S — FeS - SO; - SO; —BaS0,.
6. Mcnonp3yst METO/ 3JIEKTPOHHO-MOHHOTO OaaHca, COCTaBbTE ypaBHEHUE PEaKIIUU:
Mg + H,SO, ® —> -

7. [MomyueHne METALTMYECKOTO KOOaTbTa B IPOMBIIIIICHHOCTH BeayT 1o cxeme CoS — CoO — Co.
Ckonpko KoOanmbTa MOKHO TonyduTh U3 500 kr pynsl, coaepxameid 60 % Co0S? Beixox mpoaykra co-
craBisieT 80 % OT TEOPETUYECKOTO.

8. CKOJIBbKO I TUJIPOKCH/JIA HATPUS HY>KHO MPUOABUTH K 5 M° BOJIBI, 9TOGBI YCTPaHHUTh €€ BPEMEHHYIO
KECTKOCTb, PaBHYIO 7,77 MIKB/1?

Bomnpocekl Kk onpocy 1o TeMam Jia00paTOPHBIX M MPAKTHYECKHX PadoT (npumepor)
(Tekynmii KOHTPOJIb)

1. Kakue XxuMuYeckue COEAMHEHHs HasbIBaroTca OopaHamu? Hanumumre XxuMudeckyio ¢Gopmyiy Mmpo-
CTEHILIEro U3 TUX COETUHEHHH, CYILIECTBYET JIM OHO B OOBIYHBIX YCIOBUSX?

2. Xumunueckas popmyna u ctpoeHue 6opazona (3:1p00pa). s yero npuMeHseTcst 3To coeJuHeHne?

3. Xummueckas ¢popmyina MuHepaita KopyHa. Kak Ha3bIBaeTcsi, © KaKOW I[BET MMEET JIPAaroleHHBIN Ka-
MEHB, ABIISIONIHICS KOPYHIOM, COEPKAIIMM IPHUMECHBIEe HOHBI Cre*?

4. Yro Takoe mpoliecc BoIenaunBanus B XUMuu? C MOMOIIBIO KaKUX PeareHTOB OH OCYIIECTBIISICTCS ?
5. Kakue amnorpornusie Mogudukauu yriepoaa Bel 3Haere? B ueM 0cOO€HHOCTh Kax/10i M3BECTHOMN
Bam Mmoaudukanuun?

6. Kakue coenunenus Ha3bIBaloTCs kapooHmiamMu MetaiioB? [IpuBeanre npumepsl STUX COEAMHEHU.
7. B noHHOI Qopme npuBeaUTE PEaKMIo MOJIy4YeHUs THOLIMAaHAT- HOHA.
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8. Kak u3meHstorcst ocHOBHBIE cBolicTBa B psay Ge(OH),-Sn(OH),-Pb(OH),?

9. TlpuBemute XUMHYECKYIO HOPMYITY cOeaUHEHUS (DOCTeH.

10. [TpuBeauTe XUMUYECKYIO (POPMYILY THOYTOJIBHOM KHCIIOTHI U €€ PEaKLUIO C BOJOH.

11. Xumuueckas popmyiia COeIMHEHUS, HA3bIBAEMOT0 CypuK. Kakoro oHO 1BeTa, rie mpuMeHseTcs?

12. Kakue mogudukanmu ¢pochopa Bam n3BeCTHBI, 4eM OHU pa3THUAIOTCS?

13. Xumuueckas GopMyiia U CBOWCTBa THIPOKCHUIIAMHIHA.

14. ITpuBenute GOpMyIbI CASAYIOMUX XUMAYECKUX COCIMHEHUNA: CTUOM Kanus, apcuH, cTuouH. [lpen-
JIOXKHUTE PEAKIIUIO TIOJTYICHHUS apCUHA.

15. ITpuBenute rpaduueckue Gopmyinsl okcuaa azora(l) u pochopHOBATHUCTON KHCIOTHI.

16. IlpuBoas rpadudeckue GopmMyIibl, MPOCICTUTE MIEPECTPOUKY B OKpyx)eHUU docdopa B pocdopHoBa-
TUCTOH, pochopucToit, MmeTa- u oprodochopHoii KucIoTax. KakoBbI CTeNeHb OKUCIICHUS U BaJICHTHOCTD
dbocdopa B 3TUX COCTUHCHHSIX?

17. Kak mensitotcst ocHoBHBIe cBoiicTBa B psaay P(OH); — As(OH); — Sb(OH); — Bi(OH)3? Jlokaxute
CBOM BBIBOJI ITyTE€M HAIMCAHHS PEAKIIHH.

18. [IpuBeauTe XuMu4eckre GOpPMyIbl HOHOB aHTUMOHHS W BUCMyTHia. [IpemioxuTe peakiun, mpuBo-
JSIIIUE K TTOSIBIICHUIO 3TUX HUOHOB.

19. Tpu craguu MPOMBIIINIEHHOTO METO/1a MOJTyYeHUsI TPUOKCHHUTpATa Bogopoaa?

20. [TyreM HamucaHUsi TPOMEKYTOUHBIX PEAKIIUN OOBSICHUTE UCKIFOUYUTEILHO CUIBHYIO OKHUCITUTEIBHYIO
CTIIOCOOHOCTH «IIAPCKOM BOJKH.

21. IlpuBenute rpaduyeckyro GopMyily a30TUCTOBOIOPOIHONW KHCIOTBI, YYUTHIBAs, YTO B HEH NPUCYT-
CTBYIOT a30ThI B CTETICHSIX OKUCIEHHS +5 1 -3.

22. Xumnueckas popmyna nupodochopnoit kuciotel? [loctpoiite ee rpaduueckyro popmymy.

23. Kak u3MEHSTCS B PATY PO, —>As0,*—Sb0,>—BiO3 okuciuTenbHbIE CBOMCTBA annoHOB? Hazo-
BUTE 9TH aHUOHBI.

24. O30H, cTpoeHHE MOJICKYJIbl. KauecTBeHHas peakius Ha IPUCYTCTBHE O30HA.

25. Kak U3MEHSFOTCSI OKHCITUTENLHBIC U METATMYEeCKHE CBOMCTBA B psiny O-S-Se-Te-Po?

26. Tpu cTaguu MPOMBIIUICHHOTO TIOJTYYEHUS CEPHON KUCIIOTHI.

27. TlmpocepHas KUCIOTA, ee Tpaduyeckas hopMyIa.

28. TuocepHas KUCIOTa, ee rpadudeckas popmyna. Peakius nosyueHust THOCYIb(HaTOB.

29. Xumuuaeckue (GpopMysiel MUHEpAJIOB: TiiayOepoBa COJb, THIIC, JKEIE3HBIH KYOpOC, XPOMOKAIUEBbIE
KBACIIBl.

30. [IpuBenuTe XuMu4Yeckre (HOpMyIIbl MEHEPAJIOB KOJTYMOWUTA M TAaHTAJIHTA.

31. Kak nonyyatoT peppoBaHa uil 1 KaKOBO COJIepKaHUEe B HEM BaHa 1?7

32. Okcuapl BaHAIUsl PAa3HBIX CTETMEHEH OKHCICHHS — W3MEHEHHWE WX KHCIOTHO-OCHOBHBIX CBOMCTB.
VY CcTOIMUNBOCTD OKCHJIOB, UX I[BET U TUIIUYHbIE PEAKIIUH.

33. CocTaBHUTh NOJHBIE AIEKTPOHHBIE KOHPHUTYPALIUK aTOMOB DJIEMEHTOB: XPOM, MOJINO/I€H, BOJIb(pam.
34. I'eTeponOAMKUCIOTH — ONPEAeICHUE U TPUMEPBl XUMUYECKUX (POPMYIT 3TUX KHCIIOT.

35. YetpIpe craaun (XMMHUYECKHE PEAKIMW) TOIYYEHHUS YHCTOTO XpOMa W3 XPOMHCTOTO JKEJIe3HAKA B
MPOMBIIIJICHHOCTH.

36. Munepabl (xumMudeckrne GopMyITbl): MOJTHOICHOBBIN OJIECK, IIICCTUT, BOIb(PAMHT.

37. XapakTepHble JJIs1 XpoMa OKCHJIbl: M3BMEHEHHE X KUCIOTHO-OCHOBHBIX CBOWCTB Ha MpUMeEpe TUIIHY-
HBIX XUMHUYECKUX PEaKIIN.

38. B kakoii cpesie CyIecTBYIOT Xpomar 1 OuxpomaT noHbI? KakoBa okpacka 3TUX HOHOB?

39. Kakoii crimaB Ha3pIBaeTCS HUXPOM, IJI€ OH TPUMEHSIETCsT?

40. Kaxoii criiaB Ha3bIBaeTCs MOOEAUT, T€ OH MPUMEHseTCs?

Tembl 10KJIa10B U pe3eHTaANMIl (npuMepbl) N5 0OUHOI opMBbI OyueHust
(Texyluii KOHTPOJIb)

1. TuncoBble BSOKYIIME: MOJTYYEHHUE U3 IPUPOJAHOTO CHIPhS M MPOMBIIIIEHHBIX OTXO0/I0B, CBOMCTBA U

00J1aCTH IPUMEHEHHUS.
2. MarHne3uanbHbIe BDKYIIHE: TOTyYeHHE U3 TIPUPOTHOTO CHIPBS M MPOMBIIUICHHBIX OTX0JI0B, CBOM-
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CTBa U 00JIACTH MPUMEHEHHUS.

W3BecTh cTponTENbHAS: IOIYYEHHE U3 IPUPOAHOTO CHIPbS M POMBIIUIEHHBIX OTXOJI0B, CBOMCTBA
¥ 00J1aCTH IPUMEHEHUSI.

CkaHupyto1as 30H10Basi MUKPOCKOIMSI: IPUHLIUIIBL, allllapaTypHoe 0(opMIIeHUE, TIPUMEHEHUS.
butymbl: nosydenune, cBoicTBa U 001aCTU IPUMEHEHHUS.

Jlertu: mosryyeHue, CBOMCTBA U 00JIACTH IPUMEHEHHUSL.

HoOoxo~No O A

TBepl[bIC INCHBI: ITOJTYYCHHC, CBOIicTBa U 00JIaCTH UX IMPUMCHCHUS B CTPOUTCIILCTBC.

[{BeTHbIE cTEKIA: TOTyYEHHE, CBOMCTBA U 00JIACTH IPUMEHEHHUS.

OMaiu: noiay4eHue, CBoicTBa U 00JaCTH IPUMEHEHMS.

0. [TonynparoneHHbsle KaMHHU, OTHOcsIIKeCs K cucteMaM T1 — Ta: IpUpoIHBIE M HCKYCCTBEHHBIE.

11. HanoTexHOJIOTMH B IPOU3BOJCTBE HOBBIX MaTEPHUAJIOB.

12. HanoaucnepcHble MaTepuaibl B CTPOUTENHCTBE.

13. Hanomarepuaibl 1 HAHOTEXHOJIOTUU B METUIIMHE.

14. Hanomarepuaisl B maproMepuu.

15. Hanomarepuaibl B aBTOMOOHIIECTPOSHUH (CaMOJIETOCTPOCHHUN ).
16. Hanomarepuainsl 1 0XpaHa OKpYKarolel cpebl.

KoHTposibHbIe padoThl 1Jisi 32049HOI (PopMbl 00yUeHuUsI (TEKYIIH KOHTPOJIb)

Bemonusitorcs mo  yue6Homy mocobuto bB.IL.Cepena, JI.C.Monounukos, JI.B.Jlemunona,
C.B.llenmumeBa «O01ast 1 HEOpraHUYeCKask XUMHUsSI: 3JIEMEHTBl TEOPUH, CIPABOYHBIC JTAaHHBIC, 3aJaHUs
Ui camocTosTeNnbHOl paboTel»y ExarepunOypr, 2012. 406 c. [4]. B Hem npuBeAeHbI 3a1aHus, TPUMEPbI
pEIICHUS TUTIOBBIX 3a/1a4 ¥ TPEOOBAHUS JJIsI BBITIOJTHCHMS 3a/IaHUN.

OOyyaronuiicst BHIOJIHSAET KOHTPOJIbHYIO padoTy 1o BapuaHTy. s 3aouHoi (hopMbl 00ydeHHs
HOMEp BapuaHTa KOHTPOJIBHOW pabOThI ONMPEAEIseTCs MO JBYM IOCICIHUM IUdpaM HOMepa 3a4eTHOU

KHHKKH.

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEH c()OPMHPOBAHHBIX KOMIIECTCHIHIT

YposeHs chopmu-
POBAHHBIX KOMIIC-
TEHIUH

Orenka

TTosicHenust

Bricokuit

«5»
(oTIMYHO)

Teopetnueckoe cofepxkaHue Kypca OCBOEHO IIOJHOCTBIO, BCE
MIPEAYCMOTPEHHBIE TPOTPaMMOI OOyUeHHS yueOHbIE 3a/T1aHHS BbI-
MTOJIHEHBI.

OOyuaromuiicss 3HaeT CTPOEHHWE aTOMOB W MOJIEKYJ, OCHOBBI
TEOPUH XUMHYECKOU CBSI3U B COEAMHEHUSX PA3HBIX TUIIOB, OCHOBHBIE
3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHX MPOIIECCOB U XapaKTepH-
CTUKH PAaBHOBECHOI'O COCTOSIHMSI, XUMHUYECKHE CBOMCTBA JIEMEHTOB
paznuuHbIX rpynn [leproandeckold CUCTEMBbl U MX BaXKHEWIIUX CO-
€AMHEHUHN, CTPOCHUE M CBOWCTBAa KOOPAMHAIMOHHBIX COEIMHEHUM.
YMeeT BBIONHATH OCHOBHBIC XUMHYECKHUE ONEPAIH, ONPECSITh
TEPMOIMHAMUYECKUE XaPAKTEPUCTUKU XUMHUYECKUX PEAKIUN U paB-
HOBECHBIC KOHIICHTPAIlUU BEIIECTB, UCIIOIH30BaTh OCHOBHBIC XUMHU-
YecKue 3aKOHBI JJIs pelieHus mpohecCHOHANBHBIX 3aj1ad, UCTIOIb30-
BaTh 3HAHUS O CTPOCHHMM BEIECTBA, MPHUPOJE XUMHUYECKON CBSI3M B
pPa3IMYHBIX KJACCaX XHUMHUYECKUX COCAMHEHUN MJig TOHUMAaHUS
CBOMCTB MaTepHAJIOB U MEXaHMU3Ma XUMHYECKUX TPOIECCOB, MPOTE-
KaoUIMX B OKpYyXkaroleM Mupe. BiageeT TeopeTudyeckuMu METOJaMu
OTMCAHUsI CBOMCTB MPOCTHIX U CIIOKHBIX BEIIECTB HAa OCHOBE dJJIEK-
TPOHHOTO CTPOEHHS aTOMOB U MX ToyiokeHus: B [lepuonnueckoit cu-
CTeME XHWMHYECKHX DJIEMEHTOB, JKCIEPHUMEHTAIHHBIMH METOIaMU
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Orenka

Tlosicuenns

onpezaeneHuss PU3NKO-XUMUIECKUX CBOMCTB HEOPTAHUYECKUX COCIU-
HEHUH.

bazosuiit

«dy»
(xopor1o)

TeopeTnueckoe cofepxkaHue Kypca OCBOEHO IIOJHOCTBIO, BCE
[pPelyCMOTPEHHBIE MPOrpaMMoi 00yueHus: yueOHbIe 3aJaHUs BbI-
MOJIHEHBI C HE3HAUUTEIbHBIMU 3aMEUaAHUSMH.

OO0yyaronuiicss B OCHOBHOM 3HaeT CTPOEHHE aTOMOB U MoJIe-
KYJ1, OCHOBBI TEOPUU XUMHUYECKOM CBsI3M, OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUsI XUMUYECKUX IIPOLIECCOB U XapaKTEPUCTUKU PABHOBEC-
HOT'O COCTOSIHMSI, XUMUYECKHE CBOMCTBA 3JIEMEHTOB Pa3IMYHBIX
rpynn [leppoandeckoi CUCTEMBI M X BaKHEUIIMX COCTUHEHUH,
CTPOEHUE U CBOMCTBA KOOPJIANHAIMOHHBIX COCIMHEHUN. ¥ MEET BbI-
MIOJIHATh OCHOBHBIE XMMUYECKUE ONEPALINH, ONIPEAEIATh TEPMOIH-
HAMUYECKHE XapaKTePUCTUKH XUMHUYECKUX PEAKIMi 1 paBHOBECHbBIC
KOHIIEHTPALlUU BEILECTB, UCII0Ib30BATh OCHOBHbBIE XUMUUYECKHE 3a-
KOHBI JUIsl peIIeHUs TPO(EeCCUOHATBHBIX 3a7a4, UCIIOIh30BaTh 3Ha-
HUS O CTPOEHUU BELECTBA, IPUPOJE XUMHUUECKOU CBSI3U B pa3iiny-
HBIX KJIACCaX XMMUYECKUX COCTMHEHUM ISl TOHMMAaHUsI CBOMCTB Ma-
TEpUAIOB U MEXaHU3Ma XUMUYECKUX MPOLECCOB, IPOTEKAIOLIUX B
OKpy>KaroleMm Mupe. Braneer TeopeTuuecKMMH METOIaMU ONTUCAHUS
CBOMCTB MPOCTBIX U CIIOKHBIX BELIECTB HA OCHOBE 3JIEKTPOHHOTO
CTPOCHHUSI aTOMOB U UX MoJjoxkenus B [leproanyeckoit cucrteme xXu-
MHUYECKHUX 3JIEMEHTOB, 3KCIIEPUMEHTAIIBHBIMA METOJAMU OIpeIeie-
HUS (QU3HKO-XMMHYECKHUX CBOWCTB HEOPTaHHMUECKUX coeanHeHni. Ha
OCHOBE 3HAHUW O CBOMCTBAX U CTPOCHUU BELIECTBA TPOBOJIUT MO~
00p peareHToB, COCOOEH MPOBOJIUTH aHAIHU3 MOJYICHHBIX JaHHBIX,
HO JIOMYCKaeT HETOYHOCTH B JOPMYITUPOBKAX U BHIBOJAX.

[Toporossrii

«3»
(ynosnerBopu-
TEJILHO)

Teopernueckoe comepkaHue Kypca OCBOEHO YacTHUYHO, 0OJIb-
IIMHCTBO MPEIYCMOTPEHHBIX MpOrpaMMoi 00ydeHHs y4eOHBIX 3a/1a-
HU BBITIOJTHEHO, B HUX UMEIOTCS OIIHOKH.

OOyuaromuiics UMeeT MpeACTaBIeHHEe O CTPOEHUH aTOMOB U
MOJIEKYJ, OCHOBAaX TEOPHH XUMHUYECKOW CBS3M, OCHOBHBIX 3aKOHO-
MEPHOCTSAX MPOTEKaHHUs XUMHUYECKUX MPOLIECCOB, XUMUYECKUX CBOM-
CTBax DJIEMEHTOB Pa3IMUYHBIX rpynm [leprnoandeckoit CHCTEMBI M UX
Ba)XHEUIINX COEMHEHHH, CTPOEHUH U CBOICTBAaX KOOPIMHALIMOHHBIX
coenquHeHu. OOy4Jaromuics MOXET MOJ PyKOBOJICTBOM BBINOJIHATH
OCHOBHBIE XMMHUYECKHE OIEPALIUH, ONPENENITh TEPMOANHAMUYECKIE
XapaKTEPUCTHKN XUMUYECKAX PEaKIUi W PaBHOBECHBIE KOHIICHTpA-
UM BEILECTB, MCIOJIb30BaThb OCHOBHBIE XMMHMYECKHE 3aKOHBI JIJIs
pemeHust TpoecCHOHATBHBIX 3a/1a4, UCIIOJIb30BaTh 3HAHUS O CTPOe-
HUM BEIIECTBA, MPHPOJIE XUMHUECKOW CBS3M B PA3UYHBIX Kiaccax
XUMHYECKHX COCNWHEHHWH ISl TIOHMMaHHs CBOWCTB MaTEpUAIOB U
MeXaHU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOUINX B OKPYKAIOILIEM
mupe. Brageer TeopeTHUECKUMU METOJIAMH OTTHCAaHUSI CBOMCTB IMPO-
CTBIX U CJIOKHBIX BEIIECTB Ha OCHOBE AJIEKTPOHHOTO CTPOCHUS aTo-
MOB U UX moyiokeHus B [leproanyeckoil cucreMe XUMHYECKUX dJIe-
MEHTOB, 3KCIIEPHUMEHTAIBHBIMA METOJaMU ONpeAeTIeHUs (PHU3HKO-
XUMHUYECKHX CBOWCTB HEOpraHM4eckux coeAnHeHuil. CriocoOeH mpo-
BOJIUTh AQHAJIN3 TOJIYYEHHBIX PE3y/IbTaTOB UCCIEI0BaHMS, JOIyCKas
HE3HAYNTEIbHBIC OTHOKH.
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Yposens chopmu-
POBaHHBIX KOMIIE- OmueHka INosicHeHus
TEHUUHN

Teoperndeckoe copepkaHue Kypca HE OCBOEHO, OOJIBIIMHCTBO
IPEIYCMOTPEHHBIX MPOrpaMMON 00ydeHus ydeOHbIX 3afaHuil 0o
HE BBINOJIHEHBI, 00 cofepkar rpyOble OMMOKH; JOTOJTHUTENbHAS
caMoCTOsTeNIbHas paboTa HaJl MaTepuajloM HE IpHUBEJIa K KaKOMYy-
1100 3HAYUTENHFHOMY IMOBBIIICHNIO KauyeCTBA BBIMIOJIHEHUS y4eOHBIX
3aJaHUN.

OOyuatouiics HE 3HACT OCHOBHBIX 3aKOHOB XWMHH, IIJIOXO
NpPEJCTaBIsIeT BO3MOXHOCTh UX MCIIOJIB30BAaHMS IPU IPOBEJCHUU
BBIYUCIICHUH 1O ypaBHeHHAM peakiuidi. imeer cnalblie mpencrasiie-
HUS O CTPOCHUU BEIIECTB U MX XMMUYECKON aKTUBHOCTH, O CIIOCOOaxX
NPEBpAICHHs OJHUX BEIIECTB B IPYTUe, HE BIAJCET METOJAMH BBI-
0opa ONTUMAJbHBIX YCIOBHH NMPOTEKAHUS PEAKUUH U BO3MOKHOCTH
BJIMSIHAS Ha CMEUICHHE XMMHUYECKOTO PAaBHOBECHS, C IIETbIO YBEIH-
YeHUsl BbIXOJa MPOAYKTOB peakiuu. He crmocoben nmonduparb pea-
TeHTHI U pElIeHHs MOCTaBJICHHBIX 3anad. He BiajeeT HaBbIKaMu
0000111eHNUs ¥ OLICHKH [TOJYYEHHbIX PE3YJIbTaTOB UCCIIEIOBAHMSL.

«@2»
Huzkuit (meymoBieTBO-
PHUTEIBHO)

8. MeToauyeckne yKazaHus /ISl CAMOCTOSITEIbHOI padoThl 00y4ar0 M XCH

CamocrodrenbHas paboTa CloCOOCTBYET 3aKPEIJICHUIO HAaBBIKOB PabOThI ¢ yueOHON U HAy4YHOU JIH-
TepaTypoi, OCMBICIIEHUIO U 3aKPEIJIEHUIO0 TEOPETHUECKOro MaTepuasia, ClloCOOHOCTH HCII0JIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B TPO(ECCHOHATBHON AEATEIbHOCTH.

CamocrosiTenbHasi padoTa BBIINOIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpEMs MO 33aJaHUI0 U
IIPU METOJMYECKOM PYKOBOJICTBE MperojaBaress, Ho 0e3 ero HenoCpPEeACTBEHHOr0 y4acTHs (MIpH YacTH4-
HOM HEMOCPEICTBEHHOM Y4acTUH MpenojaBaTesis, OCTAaBISIONIEM BEAYIIYIO pOJib B KOHTPOJIE 3a paboTOoM
CTYJICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKalaBpOB pa3HO0Opa3Hbl. OHHM BKIIIOUYAIOT B ce0s uU3yde-
HUE y4eOHOHM, HayyHOH M METOAMYECKOH JINTepaTypbl, MaTEpPUAIOB MEPUOJUUECKUX U3aHUIN C TPUBJIE-
YEHHEM 3JIEKTPOHHBIX CPEACTB O(UIIMATBHON, CTATUCTUYECKON, MEPUOINYECKON U HAy4YHOH HH(popMa-
LIMU; CO3/IaHNE NIPE3ECHTALNN U T0KIA10B.

B npouecce nzyuenuss AUCUMILINHBI «/]0MOIHUTENbHBIE IJ1aBbl XUMUKW» OakajaBpaMH HallpaBiie-
Hus 18.03.02 «3BHepro- u pecypcocOeperarolye mpouecchl B XUMHUUECKOW TEXHOJIOTUH, HEPTEXUMUU U
OMOTEXHOJIOTUNY» OCHOBHbIMU BUOAMU CAMOCMOAMENbHOU padOOmbl IBISIOTCA:

- IOATOTOBKA K ayJAUTOPHBIM 3aHATHAM (JIEKIMSIM U J1a00OpAaTOPHBIM 3aHSTUSAM) U BHINOJIHEHUE CO-
OTBETCTBYIOILIMX 3aJlaHUN;

- caMoCTOsATeNbHas paboTa Hajl OTAEIbHBIMU TeMaMM Y4eOHON JUCLUIUIMHBI B COOTBETCTBUH C
y4eOHO-TEMAaTUYECKUM TLJIAHOM;

- IOATOTOBKA JTOKJIAJI0B U ITPE3EHTALIN;

- BBIIIOJIHEHUE KOHTPOJBHBIX paboT, AJIsl CTYJAEHTOB 3a04HON (hOPMBI O0YUEHHUS;

- IOATOTOBKA K DK3aMEHY.

Ha 3aHATHSAX JIEKIIMOHHOIO THUIA MPENoJaBaTelb H3JIaraeT U pa3bsCHSAET OCHOBHBIE, Hauboiee
CIIO’KHBIE TIOHSTHS TEMBI, & TAK)KE CBA3aHHbBIE C HUMHU TEOPETHUYECKHE U MPAKTHUECKUE MPOOJIEMBI, JaeT
PEKOMEH/1allii Ha BBIMIOJIHEHNE CAMOCTOSITENIbHOM pabOTHI.

B xone nexiuii 00y4arommuMcs peKOMEHIyeTC s :

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOT0 MaTepuaa;

- oOpalaTh BHUMaHUE Ha ONpe/esieHHs MOHATHHA, (JOpMYIHMPOBKH 3aKOHOB U UX MAaTeMaTHYECKOe
BBIpaKEHHE, TOJ0KEHHS, pPACKPBIBAIOIINE COIEPKAHUE TE€X WJIM MHBIX SBJICHUI M MPOLIECCOB, HayYHbIE
BBIBOJIbI M IPAKTUYECKUE PEKOMEHAALINHN 10 UX TIPUMEHEHUIO;

- 33/1aBaTh MPEINO/aBATEI0 YTOUYHSIOIIME BOMPOCHI C IEJIbI0 YSACHEHUS! TEOPETHUYECKHUX IOJIOXKe-
HUM, pa3pelIeHNs CIIOPHBIX CUTYalUH.

23




B pabounx KOHCHIEKTax >KelaTelbHO OCTABJIATH IOJIA, Ha KOTOPBIX BO BHEAYIUTOPHOE BpEMs
MOXXHO CJIeJIaTh TTOMETKH M3 Y4eOHO-METOAMYECKOro 00ecreueHus Il CaMOCTOsITEIbHOM paboThl 00Y-
YaroIIMUXCs, JOIMOJIHAIOIIEr0 Marepual MPOCIyIIaHHOW JIEKIMH, a TAaKKe IOMETKH, NOJYEPKHUBAIOIINE
0CO0YIO0 B&KHOCTb T€X UJIM UHBIX TEOPETUUECKHUX MOJIOKEHUH.

JUis ycnemHoro oBiaIeHUsI KypcoM HEOOXOMMO TOCeIaTh BCe JICKIUH, TaK KaK TeMaTHYeCKUi
MaTepuaj B3auMOCBA3aH MeXy co0oil. B cioyuasx mpomycka 3aHATUS CTYACHTY HEOOXOIMMO CaMOCTOS-
TEJIbHO U3YYUTh MaTepUall U OTBETUTh Ha KOHTPOJbHBIE BOIPOCH! 110 IPOMYLIEHHOW TEME BO BpeMsl MH-
JUBUTyaJIbHBIX KOHCYJIbTALIUI.

[TpakTuyeckue 3aHATHS — 3TO aKTHBHAs Gopma yuebHoro mpornecca. [Ipu moaroToBke K mpakTh-
YEeCKUM 3aHATHSAM O00ydaromemycsi HeoOXOIMMO H3YYHTh OCHOBHYIO JIMTEPATypy, O3HAaKOMHUTCS C JO-
IIOJIHUTEJIBHON JIMTEPATypOH, yUeCTh PEKOMEHJAIMK IpenoaaBareis. TeMbl TEOpEeTHUYECKOIO COoAepKa-
HUS TPEIIoJiaraloT JTUCKYCCHOHHBIM xapakTep oOcykaeHus. boibiias 4yacTh TeM AUCHMILIMHBI HOCHUT
MPAaKTUYECKHH XapakTep, T.. MPEIoiaraeT BHIIOJIHEHUE JIA0OPATOPHBIX 33JaHUN M peIIeHue 3aaad,
aHaJIN3 IPAKTUYECKUX CUTYyaLUil.

BaxHoii yacThi0 CaMOCTOSATENBHON paOOTHI SBISAETCS UYTEHHE y4eOHOW M HAyYHOH JIMTEpaTypehl.
OcHoBHas (yHKIMS YIeOHUKOB — OPUEHTHPOBATh CTYAEHTA B CUCTEME 3HaHUH, yMEHUI U HaBBIKOB, KOTOPbIE
JOJDKHBI OBITH YCBOEHBI OYAYIIMMH CHICHUATIMCTAMH 110 TAHHOW THCIUITIAHE.

Omnpoc no teme 1a60paTopHON paboThl IpesCTaBIsgeT COOONH OTBETHI Ha IOCTABJIEHHBIE BOIPOCHI
nepes J1abopaTopHOM paboToi U mocie e€ BhIOJHEeHHs. M3m0eHne B MMCbMEHHOM BUJE PE3YJIbTaTOB
SKCIIEPUMEHTA M TEOPETUUYECKOI0 aHaJlM3a WM PELICHUE 3a7auu 1o omnpeaeneHHo teme. CoaepxkaHue
WHJUBUAYAJIBHBIX BOIIPOCOB [0 TEMaM JabOpaTOpHBIX pabOT OPUEHTUPOBAHO Ha MOATOTOBKY Oakanas-
POB IO OCHOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIIIOJIHEHHS TO3BOJISIET MPENOAABATENSAM CYIUTh O XOJ€
CaMOCTOSITENTLHON pabOTHI OaKaIaBpOB B MEKCECCHOHHBIN TIEPHO U O CTETICHH MX IMOATOTOBKH K dK3aMe-
HY.

BrImonHeHne KOHTPOJIBHBIX PadoT 00ydYaromuMUCs 3a04HON (DOPMBI SBISIETCS YacThIO CaMOCTOSI-
TEIbHOU paboThl U MpeaycMaTpUBACT WHIAUBUAYAIbHYIO padOTy CTYIEHTOB C y4eOHOH JIUTepaTypou u
[IEPBOUCTOYHUKAMH 110 COOTBETCTBYIOIMM T€MaM Kypca. 3aJaHusl, IPUMEpPhl PEIICHUs TUIIOBBIX 33Ja4 U
TpeOOBaHUs ISl BBIMOJIHEHU 331aHuil puBeieHbl B yueoHoM nocoduu: b.I1.Cepena, JI.C.Moa04HHUKOB,
JI.B.lemunoBa, C.B.llenumeBa «OOmas u HeopraHudeckass XUMHS: SJIEMEHThl TE€OPUH, CIIPABOYHBIE
JaHHBIE, 3aJaHUs T CaMOCTOATEbHOM paboTel»y Exarepunoypr, 2012. 406 c. [4].

OOyyaromuiics BBIMOJIHSIET KOHTPOJIbHYIO paboTy mo BapuaHTy. s 3a0uHoil popmbl 00yueHUs
HOMEp BapuaHTa KOHTPOJIbHOM paboThl ompeaensercs Mo JBYM IMOCIEAHUM LudpaM HOMEpa 3auyeTHOM
KHHMKKH.

PykoBoauTens U3 yncna npenojanareiei kadeapbl OCyIIeCTBIsET TEKYIEe pyKOBOJACTBO, KOTOPOE
BKJIIOYAET: KOHCYJIBTALIUU C LENbI0 OKa3aHUsI OPraHU3allMOHHON M HayYHO-METOANYECKON IMOMOIIHU CTY-
JIEHTY; KOHTPOJIb HaJl BBIOJIHEHHEM pabOThl B YCTAaHOBIIEHHBIE CPOKH; IPOBEPKY COAEpkKaHUA U 0POpM-
JICHUS 3aBEPILIEHHON paboThlI.

KonTtponbHast paboTa BINOIHAETCS 00y4arOIIMMCs CAMOCTOSTENIHO U JJOJDKHA OBITh MTPEICTaBICHA
K MPOBEPKE MPEMNO/IaBaTelto 10 Havajaa K3aMEHAIMOHHOW cecchu. BrImosiHeHHast paboTa M0JbKHA OBITh
3anuieHa oOyyaromuMcs. BeinmonHenne U 3ammra KOHTPOJIBHBIX paboT sBIsieTCs 00s3aTeNbHBIM YCIIO-
BHUEM JUIsl JIOYCKa CTY/AEHTa K 3K3aMeHy Mo aucuuiinHe. CTyIeHThl, He BBIIOJHUBIINE KOHTPOJIbHYIO
paboTy, K cade sK3aMeHa He Jomyckatorcs. PaboTa noimkHa ObITh akKypaTHO odopMileHa B MEYaTHOM
WM IHCbMEHHOM BHJIE, YI00HA /JIsl IPOBEPKU U XpaHEeHHs. 3allluTa KOHTPOJIBbHON paboThl MOXKET HOCUTh
KaK MHAMBUYaTbHbIH, TaK U MyOIUYHBIN XapakTep.

[TonroroBka K sK3aMeHY MPEIOoJIaraer:

- N3y4EHHE OCHOBHOM U JOTIOJIHUTEIbHOU JIUTEPATYPBI;

- U3y4YEHNE KOHCIIEKTOB JIEKIIUH;

- y4acTue B IPOBOJUMBIX KOHTPOJIBHBIX OIPOCaXx;

- BBIIIOJTHEHUE KOHTPOJBHBIX pa0oT /i 3a04HON (OPMbI 00YUEHHUS.

[TonroroBka JOKJIaJOB U MIPE3EHTALIMMN:

- JIOKJIaJl COCTaBJISI€TCS 10 BHIOPAHHOM TeMaTHKe, MperoaraeT noj100p HeoOX0IMMOTo MaTepu-
ajla ¥ €ro aHaju3, ONpeieJIieHHe ero akTyallbHOCTH U JJOCTaTOYHOCTH, (POpMUpPOBaHHE IIaHA JTO0KIaa UITH
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CTPYKTYPHI BBICTYIUICHHUS, TAKUM 00pa3oM, 94TOOBI TeMa ObLIa MOJHOCTHIO pacKphiTa. M3moxeHne maTe-
pHUaia JOHKHO OBITh CBSA3HBIM, TOCIIEIOBATCIIBHBIM, JTOKa3aTeabHBIM. CITOCOO M3JI0KEHHUS MaTepuaia Jis
BBICTYIUICHHS JTOJI’KCH HOCUTh KOHCTICKTHBHBIN WIIM TE3UCHBINA XapakTep.

- moaroroBiieHHas B PowerPoint mpe3eHTanus 10/bKHA HILTIOCTPUPOBATh JOKIA U ObITh yI0OHOM
JUTSL BOCTIPHSITHSIL.

9. llepevyenb MHGOPMAITMOHHBIX TEXHOJIOTHIi, HCI0JIb3yEeMbIX
NPH OCYLeCTBJIEHUH 00pPa30BaATEIbHOI0O NIpPoLecca Mo JUCHHUILINHE

Jli ycrienHoro oBaIeHusl JUCUUIUIMHONW UCIIOBb3YIOTCA Cielylolue NHPOPMALMOHHbIE TEXHO-
JOTHH OOyUYCHHS:

e [lpu npoBeneHMH JISKIMH HCHOJNB3YIOTCS MPE3CHTalMd Marepuana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CAWTHI, HCIOIB30BAHUE BHICOMATCPHAIIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

* [IpakTHueckue 3aHATUSA MO JUCLUUIUIMHE IPOBOJAATCA C HCIOJB30BAHHWEM BHIEOMATEPUATIOB
Pa3NIMYHBIX MHTEPHET-PECYPCOB MO HMHIMBUAYAJIBHO MOAOOpAaHHBIM BapHaHTaM 3ajJaHuil B ydeOHOMU
aynutopun «KOoMITBIOTEPHBIN KJIACCH.

* JlabGoparopHble 3aHATHS 10 JIUCLMIUIMHE MPOBOJATCS B CIEUUAIN3UPOBAHHON y4yeOHOU
ayJIUTOPHH.

* B Cllydae JUCTAHIIMOHHOTO M3YYEHUs AMCLUIUIMHBI U CaMOCTOSTEIbHON pabOThl UCIIONIB3YyeTCs
BUOC (MOODLE).

JlaGopaTopHbIe 3aHATHS MO TUCIHILIMHE MPOBOISATCS C MCIOIB30BAaHUE PA3IMYHOTO JIAOOPATOP-
Horo obopyzaoBanus. Ha 3aHATUM B XUMHUUECKOH J1abOpaTopuu 0Oy4aroMHiCs 3HAKOMUTCS C pa3IMYHbI-
MU BeLIECTBaMH M IpUEMaMu pabOThl ¢ HUMU B 3aBUCHMOCTH OT MX arperaTHoro COCTOSHUS, XUMUYe-
CKOM aKTMBHOCTU U CTENEHHM TOKCUYHOCTH. YUUTCS MPABUWIBHO MOJb30BATHCSA Pa3IMYHON XMMHUYECKOH
MOCyJ10M, 000py/I0BaHUEM U MPUOOpaMU. 3HAKOMUTCS C XUMUYECKUMH U (PU3UKO-XUMUUECKHUMHU METO-
JlaMU aHaJIM3a BELECTB.

B mponecce u3ydeHHs AMCHMILIMHBI Y4€OHBIMU LIEISMHU SIBJISIOTCS MEPBHUYHOE BOCIPHUSATHE
y4eOHOM MH(OPMAIMK O TEOPETUYECKHX OCHOBAX CTPOCHMS, XMMHUYECKOH AaKTUBHOCTH M IMPHHLUIAX
B3aMMOJICHCTBUS PA3JIMYHBIX XHMHUYECKUX D3JEMEHTOB, COEJUHEHWIl, BEIIECTB U MaTepuaios,
0a3MpYIOLINXCS HA OCHOBHBIX 3aKOHAaX XUMMHU. [lanmbHelass BOSMOXHOCTb MCIIOJIb30BAaHUS ATUX 3HAHUH
B NpOQEeCcCCHOHATbHONW JEATENbHOCTH C TPUMEHEHHEM METOJO0B MaTEeMaTHMYeCKOro aHaiu3a u
MOJIETTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIEOBAHUS.

Jns nocTwKeHusi 3TUX Leleil UCHOJb3YIOTCS B OCHOBHOM TpaJWIIMOHHBIE HH()OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTHH OOYYEHUS C YYETOM Pa3IMYHOIO COYETAaHHs MACCUBHBIX GOpM (JIEKIus, ja-
OopaTopHOE 3aHATHE, KOHCYJIbTAIlMs, CAMOCTOSTENbHAs paboTa) U PENPOIyKTUBHBIX METOA0B 00y4eHUS
(moBecTBOBaTENbHOE U3JI0KEHUE YUeOHONH MH(POPMALIMHU, 00BACHUTENbHO-MIUTFOCTPATUBHOE U3JI0KEHUE)
1 71a00paTOPHO-NPAKTUYECKUX METOJ0B 00yUYeHHMs (BBIIIOJIHEHNE HHANBUAYAIbHBIX 33JaHUM, T0100p pe-
areHTOB U pacueT ONTUMAJIbHBIX YCIOBUI MPOTEKAHHs IPOLIECCOB).

YHuBepcurer odecrieueH He0OX0AUMbBIM KOMITJIEKTOM JIMIIEH3MOHHOTO MPOrpaMMHOTO o0ecrede-
HUS:

® CEeMEWCTBO KOMMEPUYECKHX OMEPaIlMOHHBIX CHCTeM cemeiicTBa Microsoft Windows;

e oducHbI nakeT npuioxeHuit Microsoft Office;

e [porpaMMHasl cucTema Juisg oOHapy>KE€HHsI TEKCTOBBIX 3aMMCTBOBAHUHN B YU€OHBIX W HAY4HBIX
pabotax «AnTuruiaruat.BY3».

e [[OIl "Xumus. Buptyansnas nadopatopus. 3agauu. Tpenaxepsl. Tector" (BY3b1).

10. Onucanne MaTepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI 111 OCYIIECTBJICHHUS
o0pa3oBaTeIbHOIO NpoLecca Mo JMCHUIIIMHE

Peanuzamus yueOHOro npoiiecca OCyIIeCTBISETCS B CIELMATbHBIX YU€OHBIX ayIUTOPUSAX YHUBEP-
cUTeTa Ui MPOBEACHUS 3aHATHN JIEKIIMOHHOTO THUIIA, JTA0OPATOPHBIX 3aHATHUI, TPYNIOBBIX U HHIUBUAY-
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aJIbHBIX KOHCYJIbTAIIM, TEKYIIETO KOHTPOJISI ¥ IIPOMEKYTOYHOHN aTTecTanuu. Bee ayTuTOpUn YKOMILICK-
TOBAHbI CHEIHUATH3UPOBAHHON MEOENbI0 M TEXHHUYECKUMH CPEACTBAMH OOYYCHHS, CIYXKAIUMH s
npencTaBicHusl ydeOHOU uHbopManuu Oonbinoi ayauropuu. [Ipm HEoOXO0aUMOCTH O00YyYarOIIUMCS
npeJyIaraloTcss Habophl IEMOHCTPAIIHIOHHOTO 000pYIOBaHUS U y4eOHO-HATIISIHBIX MOCOOUH, obecredn-
BAaIOIIME TEMATUYECKUE MILTIOCTPALINH.

CamocrosTenbHas padoTa 00y4arOUIMXCsl BBITOIHICTCS B CIICIUATM3UPOBAHHON ayJIUTOPUH, KO-
Topas o0opyaoBaHa ydeOHOH MeOeIbl0, KOMIbIOTEPHOM TEXHHUKOM C BO3MOYKHOCTBIO ITOJKIIOUCHHUS K
cetn «HTEpHET» U 00ECIIEYeHUEM JJOCTYIA B AJIEKTPOHHYIO MHPOPMAIMOHHO-00pa30BaTEIbHYIO CPEILy
YIITY.

EcTh nomMernienue Juist XpaHeHHUS U POPUIAKTHYECKOTO 00CITY)KUBaHUS YI€OHOTO 000PYI0BaHUSI.

TpeboBaHusi K ayIMTOPUAM
HanmeHoBaHuME crieUaIbHBIX MOMEIEHHI OCHAaIIEHHOCTh CIIEIUAIbHBIX TOMEIICHUN
1 TIOMETICHUHN JJIS1 CAMOCTOSITEIIEHOM PabOTHI ¥ TIOMETIEHHH JJIs1 CAMOCTOSITEITBHOM PaOOTHI

Ilomemenue Ui JIGKUUMOHHBIX  3aHATHUH,
IPYNIOBBIX M WHIWBHUIYaJbHBIX KOHCYJIbTa-
LIU{A, TEKyIleW M NPOMEXKYTOYHOW arTecTa-
017078

ITomenienune i NpakTUYECKUX 3aHATUN Crounbl, cTynbs, 3KpaH, npoekrop. Paboune mecta
CTYJEHTOB, OCHAILIEHbl KOMIIBIOTEPAMHU C BBIXOJOM
B ceThb VIHTEpHET M AJNEKTPOHHYIO WH(POPMAIMOH-
HYI0 00pa30BaTeNIbHYIO Cpey

[Tomerienue 1t 1a00paTOPHBIX 3aHATHIH VYuebHasg saboparopusi Uil HpoBeaeHus jgadopa-
TOPHBIX 3aHATHH, OCHAIICHHAs JIAOOPAaTOPHBIMU
CTOJIAMU M CTYJbSIMH, HIKapaMu A XpaHEHUs pe-
aKTUBOB, JJAOOPATOPHBIMU YCTAHOBKAMH, KOMILIEKT
yueOHO-HaIIAHbIX MaTepUaloB XMMHUYECKOH IO-
CyJIOi U peaKkTUBaMHu, HOHOMEPHI, BBITSKHOU IIKad
—2 mr.

[Tomemienus A caMOCTOSTEILHON pabOThI Cronsl, cTynbs, 3kpaH, npoektop. Paboune Mmecra
CTYIEHTOB, OCHAIIEHbl KOMIIBIOTEPAMHU C BBIXOJOM
B ceThb VMHTEpHET U AJIEKTPOHHYI0 HMH(OPMALMOH-
HYI0 00pa30BaTENbHYIO Cpeny.

[Tomemienue s xpaneHus u npodunakrude- | Pacxoansle mMaTepuansl AJii PEMOHTa U OOCITYXH-
CKOTro 00CTyXKMBaHUS yueOHOro 000Opy/I0Ba- | BaHUS T€XHUKU. MecTta Juis XpaHeHUs o0opyaoBa-
HUs HUs

CTonbl M ayTUTOPHBIE CKaMbH, KOMIUIEKT HATJIsiI-
HBIX ITOCOOMIT; MEPEHOCHOe MYJIbTHMEANNHHOE 000-
pylaoBaHue (HOYTOYK, 9KpaH, IPOEKTOP)
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