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1. O01mue moj10KeHu s

Jucuunianna «O0mas 1 HeopraHu4yeckass XUMHs» OTHOCHTCS K OCHOBHOW YacTH y4eOHOTO
miaHa Oioka 1, BXOHAIIEro B COCTaB 00pa3oBaTEbHOM MporpamMmbl Beiciiero obOpaszoBanms 18.03.01
«Xumuueckast Texuosorus» (nmpodmip — [lonydenue u nepepadoTka MaTepraioB Ha OCHOBE MPHUPOTHBIX
Y CUHTETUYECKUX MOJIMMEPOB).

HopmatuBHO-MeTOIMUeCKO# 6a30i 11 pa3paboTKu paboueit mporpaMmbl Y4eOHON TUCIUILITIHBI
«O01as U HeopraHuyeckass XMMHs» SBISIOTCA:

. ®enepanbhblii 3akoH «O0 oOpa3oBanuu B Poccuiickoit @enepanuny, yrBep:KIACHHBINH MpU-
ka3oM MunoopHayku PD Ne 273-D3 o1 29.12.2012;

. [Tpukaz Muno6prayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBepkaeHUH TOPSIKA Opra-
HU3ALHUU U OCYLIECTBJICHUS 00pa30BaTeIbHON EATEIHHOCTH 10 00pa30BaTeIbHBIM IPOrpaMMaM BhICIIIE-
ro obpa3oBaHus - IporpaMMaM OakajliaBpuara, MporpaMMaM CIEHUAIUTETa, MPOrpaMMaM MarucTpary-
PBL.

. [Ipuka3z MunucrepcTBa Tpyaa u counanbHoi 3amuTel Poccniickoit denepanuu ot 7 CeH-
a0pst 2015 1. N 5941 «O6 yrBepxkaeHuu npodeccuoHanbHoro cranaapra - 26.005 «Cnenuanuct mno
IIPOU3BOJICTBY HAHOCTPYKTYPHUPOBAHHBIX MOJUMEPHBIX MAaTEPUAIOB).

. [Ipuka3z MunucrepcTBa Tpyaa U counanbHoi 3aumThl Poccuiickoit denepanuu ot 7 ceH-
Tsa0pst 2015 r. N 5921 «O06 yrBepkaeHnn mpodecCHOHAIBHOTrO cTanaapTa - CIenUalucT 1Mo Mpou3BO/I-
CTBY BOJIOKHHCTBIX HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MaTEPHATIOB.

. [Ipuka3z MunucrepcrBa Tpyaa 1 couuanbHoi 3amuThl Poccuiickoit denepannu ot 24 ¢es-
pang 2015 . N 1101 «O6 yTBepkeHnn MnpodheccnoHaIbHOTO CTaHaapTa - MHKeHep-TeXHOJIOoT HeITo-
JI03HO-0YMayKHOTO ITPOU3BOJICTBAY.

. [Ipuka3 munucrepcrBa roctuunu Poccuiickoit @enepanuu ot 18 aBrycra 2014 rona, peru-
cTpaunoHHbll N 33628 «Crnenuanuct no BHEIPEHHMIO M YIPABIEHUIO IPOU3BOJCTBOM IOJIMMEPHBIX
HAHOCTPYKTYPUPOBAHHBIX TIICHOK.

. ®denepanbHbIil TOCYTAPCTBEHHBIN 00pa30BaTEIbHBIM CTAHAAPT BBICHIETO OOpa30BaHUS
(®I'OC BO) no nanpasienuto noarotroBku 18.03.01 «Xumuueckas TexHoJorus» (ypoBeHb OakaaaBpu-
aT), yTBEpPKIEHHBIN puka3oM MunHucrepcTBa o0pa3oBanus u Hayku P Ne 922 ot 7 aBrycra 2020 r.;

. VYuebHble MaHbl 00pa3oBaTeNbHON MpOrpaMMbl BBICHIETO OOpa30BaHUS HAINpaBlICHUS
18.03.01 - Xumuueckas TexHoJorus (mpodmis - [Tonmyuenue u nepepaboTka MaTepHaiOB HA OCHOBE TPH-
POJHBIX U CUHTETHYECKUX IMOJIMMEPOB), MOJATOTOBKU OakalaBpOB MO OYHOW M 3a04HOM dopmaM oOyue-
Hus, ogo0peHHbit YuenbiM coBeToM YIJITY (mpotokon Ne§ ot 27.08.2020) 1 yTBEpKI€HHBI PEKTOPOM
YTIITY (27.08.2020).

OO6yuenue no obpaszoparenbHoi 18.03.01 - Xumuueckas texHonorus (nmpoduis - Ilomyuenue u
nepepaboTKa MaTepualloB Ha OCHOBE NMPHPOJHBIX M CHUHTETHMYECKHX MOJMMEPOB) OCYILECTBIIAETCS Ha
PYCCKOM SI3BIKE.

2. IlepeyeHb NJIaHUPYEMBbIX Pe3yJILTATOB 00yUYeHHUsI 0 TUCHHUIJINHE, COOTHECEHHBIX € MJIaHUpYe-
MBIMH pe3yJibTaTaMH OCBOCHHSI 00pa30BaTeJbHOH NPOrPaMMbl

[TnanupyembIMH pe3yiabTaTaMu 00yYeHHsI IO AUCHUIUIUHE SBISIOTCS 3HAHUS, YMEHUs, BIaJJCHUS
W/WIH OMBIT JIEATENbHOCTH, XapaKTepU3YIOLIie 3Tarbl/ypoBHU (GOPMUPOBAHUS KOMIIETEHIIMN U olecre-
YHMBAIOLIUE JOCTH)KEHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHONW MPOTrpaMMBbI B LIEJIOM.
Lleab ocBOeHUs] AUCHMILVIMHBI — PA3BUTHE XMMHUYECKOTO MBIIUICHUS, HAIIPABIEHHOTO Ha IMOJY-
YEHHE COBPEMEHHOI'O HAY4YHOI'O IPEJCTABICHMS O CBOMCTBAX XMMHMYECKHUX DJIEMEHTOB U COEIMHEHUH,
OCHOBAaHHOT'O Ha 3HAHUSIX KBAaHTOBO-MEXaHMYECKOW TEOPHH CTPOEHHUS aToMma, a TakKe OOLIMX 3aKOHO-
MEPHOCTEN U3MEHEHHUS XUMUYECKUX CBOMCTB BEIIECTB U IIPOTEKAHUS PEAKIUIL.
3agaum AUCHUIIMHBI:
- J1aTh TpeACTaBIeHNEe 00 OCHOBHBIX MOHATHUSAX, 3aKOHAX U MOJENSAX XMMUYECKUX CHUCTEM, O peak-
IIMOHHOMN CITOCOOHOCTH BEIIECTB;
- c¢(opMHUPOBaTh HABBIKM HAYYHOTO HCCIIEIOBAHHUS;
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- aTh OCHOBBI aHAJIN3a UCTOYHUKOB XUMHUYECKOH OMAaCHOCTH U MPEJCTaBICHHS O Croco0ax 3aliu-
THI YEJIOBEKA U TPUPOBI.

IIpouecce u3yyeHusi TUCHMIJIMHBI HANIPaBJeH Ha (popMUpPOBaHHe cieayloueil odmenpodeccu-
OHAJLHOM KOMIIETeHIINH .

OIIK-1 CnocobeH u3ydarh, aHAJIM3UPOBATh, WUCIIOJB30BATH MEXAHU3Mbl XMMMUYECKHUX PEAKLIUH,
IPOHUCXOMSAIINX B TEXHOJOTMYECKUX MPOIIECCaX M OKPYKAIOIIEM MUPE, OCHOBBIBASICh Ha 3HAHHUSAX O CTPO-
€HHMH BEIECTBA, IPUPOJIC XUMUYECKOH CBSI3U U CBOMCTBAX Pa3IMYHBIX KIACCOB XUMHUYECKUX JIEMEHTOB,
COETMHEHUI, BEIIECTB M MAaTEPHAIOB.

B pe3yabTare n3yyeHus JMCHUILIMHBI 00y4aKOIIMIiCS J0JKEeH:

3HATh:

CTPOCHHE aTOMOB M MOJIEKYJ, OCHOBBI TEOPUU XUMHUYECKOHW CBS3HM B COCIMHEHUSX PAa3HBIX THUIIOB,
CTPOCHHE BEIIECTBA B KOHACHCHPOBAHHOM COCTOSIHUHM, OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYE-
CKUX TPOIIECCOB M XapaKTEPUCTHKH PABHOBECHOTO COCTOSIHMS, XUMHYECKUE CBOMCTBA 3JEMEHTOB pas3-
au4HbBIX rpynn Ileproandeckoil cuCTeMBbl U UX BOXHEHIINX COCJMHEHHN, CTPOCHHE U CBOMCTBA KOOPAH-
HAIIMOHHBIX COCIMHEHUH;

yMeThb:

BBITOJIHATH OCHOBHBIE XMMUYECKHE OITEPAlliH, ONPEACIATh TEPMOANHAMHUECKUE XapaKTEPUCTUKU
XMMHYECKHX PEaKLIUil U PaBHOBECHBbIC KOHIIEHTPALIMU BEIIECTB, MCIIOJIb30BAaTh OCHOBHBIC XUMHUYECKHE
3aKOHBI, TEPMOJMHAMUYECKHE CIIPABOYHBIC JaHHBIC U KOJIMYECTBEHHBIE COOTHOIICHUS HEOPTaHUYECKOM
XMMUH JUISL PeHIeHus Tpo(ecCHOHANBHBIX 33aa4, UCIIOJIb30BaTh 3HAHHS O CTPOCHUH BEILECTBA, IPUPOJIE
XUMHAYECKOH CBSI3M B PA3JIMYHBIX KJIaccaX XMMUYECKUX COCIWHEHHH JIsi IOHMMAaHUSI CBOMCTB MaTepua-
JIOB ¥ MEXaHU3Ma XUMHYECKUX MTPOIIECCOB, MPOTEKAIOLINX B OKPYXKAIOLIEM MHPE;

BJIA/I€Th:

TEOPETUYECKIUMHU METOJAMHU OIHMCAHMS CBOMCTB IPOCTBHIX M CIOXKHBIX BEIIECTB Ha OCHOBE JJICK-
TPOHHOT'O CTPOEHHSI X aTOMOB M MoJIoKeHHsI B [leproanueckol cucteMe XMMUYECKHX JJIEMEHTOB, IKC-
NepUMEHTAIbHBIMA METOJIAaMH OTIpEJeNeHNus (PU3UKO-XUMHUECKHX CBOMCTB HEOPraHUYECKHX COCIUHE-
HUIA.

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JHannast yueOHasi TUCHUIUIMHA OTHOCUTCS K 00s3aTe€IbHBIM JUCUUIUIMHAM Y4eOHOrO IUIaHa, YTO
1o3BoJIsieT chOpMHUPOBAThH B Mpoliecce o0yueHus y OakanaBpa OCHOBHBIE 00IenpodeccnoHaIbHbIE 3HA-
HUS U KOMIIETEHLIMN B paMKaXx BbIOpaHHOTO Mpoduis U NpopecCHOHANIbHOIO CTaHAapTa.

OcBoeHMe TaHHOW JUCHUILIMHBI ABJISETCS HEOOXOJUMON OCHOBOM /ISl MOCIEIYIOLIEr0 N3y4eHUs
muctuminH OITOIT u HanucaHus BBITYCKHOM KBaIM(PUKAIMOHHON pabOTHI.

Hepeuenb 0680?161{1/!661}01(41/0(3, conymcemeyruux u obecneyusaemvix ()MCI/;LH’UZMH

ObecneunBaronme ConyTcTByIoIme ObecnieunBaeMbIe

1. Xumus Opranuyeckast XUMHs

ABammTHUYecKass XUMHA U @HSHKO-XHMH‘IGCKI/IC ME-
TOABI aHAJIM3a

3. HoBbie TeXHOIOTUH U MaTCpUaJIbl

3amuTa BeITYCKHON KBATM(PUKAIMOHHON paboThI,
BKJIIOYAs IOJITOTOBKY K MPOLENYpPE 3alIUTHI U PO-
LEAYPY 3aLIUThI

VKkazaHHbIE CBSI3U AMCLUIUIMHBI JAIOT OOYYaroLEMYCsl CUCTEMHOE IPEICTaBIEHHE O KOMIUIEKCE
u3ydaeMbIX AUcUUIUIH B cooTBeTcTBUU ¢ OI'OC BO, uro obecrneunBaer TpeOyeMblil TEOPETHUECKHMA
YpOBEHb U MPAKTUYECKYIO HAPaBIECHHOCTh B cUCTeMe 00ydeHus U OyAylIeil 1esTelbHOCTH BbITYCKHUKA.

4. O0beM ITUCHHUIIMHBI B 3a4eTHBIX eIMHUIAX € YKa3aHHEM KOJIMYeCcTBAa aKaJeMHYeCKHX 4acoB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4arouuxcs ¢ npenojaparesiemM
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(mo BuAaM y4eOHBIX 3aHATHI) 1 HA CAMOCTOATEJIbHYI0 padoTy o0y4arommxcs
OO611ast TpyI0EMKOCTh JUCHUTLTHHbI

. Bcero akajeMudeckux 4acoB
Bun yueGHO# paboThI
ouHas popma 3ao04Has popma

KonrakTHasi pa6ora ¢ npenojaBarejieM™: 42 35 12,35
nexuuu (J1) 18 4
npaktuueckue 3anarus (113) - -
naboparopusie paboTs (JIP) 24 8
WHBIC BUJIbI KOHTAKTHOM pabOTHI 0,35 0,35
CamocTosiTejibHas padoTa 00y4alIIUXCsl: 65,65 95,65
M3yueHHE TEOPETUYECKOT0 Kypca 10 29
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 20 58
MOJITOTOBKA K KOHTPOJBHOU paboTe - -
MTOATOTOBKA K MPOMEXYTOYHOM aTTeCTaliu 35,65 8,65
Bua npomMeXyTOYHONH aTTeCTAINHN: IK3aMeH IK3aMeH
OO01mas TPy10eMKOCTh 3/108

*KoHTakTHas paboTa 0Oy4arolmMxcs C MperojaBaresieM, B TOM YHCIE C MPUMEHEHHEM HCTaHIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTHH, BKIIIOYAET 3aHATHA JIGKIIMOHHOTO THUMA, U (WJIN) 3aHATHS CEMHHAPCKOT0 THIIA, Ja0OpaTOpHbIE 3aHATHUS, U (WITH)
TPYIIIOBBIC KOHCYIbTAINH, U (WIN) HHIUBHIYAIbHYIO paboTy 00ydaromerocs ¢ MpenoaaBaTeieM, a TakXKe aTTeCTallnOHHbIE
UCTIBITAaHMS TTPOMEXYTOUHOH aTTecTanuy. KoHTakTHas paboTa MOKET BKJIIOYATh MHBIE BHIBI yUEOHOH AEATEIBHOCTH, MPEay-
CMAaTpHBAIOLINE IPYNIOBYI0 U HHINBHIYAIbHYIO paboTy 00ydaromuxcs ¢ npenojgasareseM. Yacsl KOHTaKTHOH paboThI ompe-
nensitorest [lomoxenneM 06 opraHM3aly ¥ NPOBEICHUH KOHTAKTHON paboTHI IPH pealn3aliii 00pa30BaTENbHBIX MPOrpaMM

BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM Y ueHbIM coBeToM YIJITY ot 25 derpans 2020 rona.

5. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHUPOBAaHHOE 10 TeMaM (pa3aeiam)
€ YKa3aHHeM OTBeJeHHOr0 HA HUX KOJINYeCTBA aKaJeMHYeCKUX YacoB

5.1. TpynoemMkocTh pa3aejioB JUCHUIIMHBI

o4Has popMa 00ydeHHs

Bcero
Ne . | CamocTogTenspHas
HaunmenoBanue pasnena QuCUUIUITUHBL JI I13 | JIP | koHTaKTHOU
/i pabota
paboThHI

1. Xumus djaeMeHToB. CBolicTBa BaKHeHIIUX COeMHEHU I
1.1 | XuMus S-3J1€MEHTOB 2 - 4 6 6
1.2 | Xumust p-321eMeHTOB 8 - 12 20 8
1.3 | Xumus d-anemMeHTOB 6 - 8 14 8
1.4 | Xumus f-snemMeHToB 1 - - 1 4
2 Heopranuyeckasi XumMus ¥ 3alIUTA 1 i i 1 4

" | okpy:Kamoueii cpeabl
HToro no pasnenam: 18 - 24 42 30
IIpome:kyTouHAas aTTecTalNs X X X 0,35 35,65

Bcero 108
3a04Has popMa o0y4eHHUsI
Bcero
Ne . | CamocTogTenrHasd
HaunmenoBanue pa3nena TUCIUIIITUHBI JI | II3 | JIP | KOHTaKTHOMI
/T paborta
paboThI

1. Xumus 21eMeHToB. CBolicTBa BasKHEeHIIUX COeINHEHUH

1.1 | XumMus S-351eMEHTOB 1 - 2 3 15

1.2 | Xumusi p-31eMeHTOB 2 - 3 5 25

1.3 | Xumus d-sneMeHTOB 1 - 3 4 25




Bcero

Ne . | CamocTogTrennrHas

HanmenoBanue pazaena JuCUUILTMHBI JI | II3 | JIP | KOHTaKTHOHI

/T pabora
paboThI

1.4 | Xumus f-anemenrton - - - - 15

2 Heoprannveckasi XuMus M 3a1[UTA i ) i i 7

" | okpy:Kamomei cpeabl

HTroro no pasnenam: 4 - 8 12 87

IIpomexxyToUuHAs aTTECTANMSA X X X 0,35 8,65

Bcero 108

5.2. Conep:xanue 3aHATHH JEKIIHOHHOTO THIIA

Paszgea 1. Xumus dj1emMenToB. CBOiCTBA BaXKHEHIIUX COeIMHEHUH

N3noxenne maTepuaia JaeTcs 10 CIeAYIOIIEeMY IIIaHy:

1. OOmas XxapakTepUCTHUKA 3JIEMEHTOB JAHHOM TPYMINbl U MOATPYHNbI. DJIEKTPOHHOE CTPOEHHE
aTOMOB, MX CTEIICHH OKMWCIIECHHs. [3MeHeHue paauycoB aTOMOB M HMOHOB, JHEPIMM WOHH3ALUM,
XMMHYECKast aKTUBHOCT.

2. HaxoxnaeHnue aneMeHToB B ipupoje. Croco0s! nonydenus. CBoicTBa U IPUMEHEHUE.

3. OTHOIIEHUE MPOCTHIX BELIECTB K MPOCTHIM U CIOXKHBIM OKHCIAUTEIIM. CBOMCTBA TMJIPUIOB, OK-
CHJIOB, THIPOKCUIOB, conel. [lomydenue u npumeHenne. OcoOEHHOCTH CBOMCTB pacCMaTPUBAEMBIX CO-
€IMHEHUH DJIEMEHTOB.

4. IlpuMeHeHue 3JIEMEHTOB U UX COECAMHEHUH B XMMMHU, TEXHUKE, POMBIIUIEHHOCTH, CEIbCKOM
XO3SIICTBE.

5. Bonpocsl skonoruu. [IpenenbHo qomycTUMble KOHIIEHTPAIMH BEIIECTB B BO3YLIHOM U BOAHOM
OacceifHax U UX BO3/IEWCTBUE HAa OKPYXKAIOIILYIO CpEy U YEJIOBEKa.

1.1 Xumus S-snemenmos

s-anemenTslI [ u Il rpymnm. XKectkocTs Bop!.
1.2 Xumus p-snemenmos

p->nemenTsl 11 rpymmel

p-anemenTsI [V rpynmst

P-271€MEHTHI V IpyIIIbI

p-anemenTsl VI rpynmst

p->nementsl VII u VIII rpymnm

1.3 Xumusa d-anemenmos

d-anements I u 11 rpymmn
d-anementst 111 - V rpynm
d-anemenTs! VI rpymis
d-anementst VII rpymrsr
d-anemenTtsl VIII rpymist

1.4 Xumus f-anemenmos

Paznen 2. Heopranuueckasi XMMUsl ¥ 3a1IIUTA OKPY-KaloIIeil cpebl
OcBenaercss COBpEMEHHOE COCTOSHHE MPOOJIEMBl 3arps3HEHUsl OKpyKaromen cpeabl. OCHOBHBIE
aQHTPONOTE€HHbIE UICTOYHHUKH MOCTYIIJICHUS 3arps3HEHUH.

5.3. Tembl 1 GopMbI 3aHATHII CEMUHAPCKOT0 THUIIA

Y4eOHBIM MJIaHOM M0 TUCHUIUIMHE TPElyCMOTPEHBI JIA0OpaTOPHbIE 3aHATHUS

Ne HaumenoBanue pazzaena ®opma npoBeACHUS Tpyno€mkocts, 4ac
- JTUCIUATITAHBI (MOTYJIS) 3AHSITUS OYHOE | 3a04HOE
1 | Pasnmen 1. Xumust snemenToB. CBOMCTBA BaKHEH- nabopaTopHas pabota 4 2
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No HanmenoBanwme pasznena ®opma npoBeACHUS Tpyno€mkocts, 4ac
- JTUCUHUTLTAHBI (MOTYJIs1) 3aHATHS O1HOC | 3a04HOC
mux coequnenuit (tema: 1.1. Xumus S-3eMeHTOB
I-11. XKecTkocTh BOJIBI.)
Pazgen 1. Xumus snemenToB. CBONCTBAa Ba)KHEM-
2 | mux coenuHeHuit (tema: 1.2. Xumus p-aneMeHTOB | nabopaTtopHas padbora 4 2
1-V.)
Pasnen 1. Xumus snemenToB. CBoiicTBa BaKHEM-
3 | mux coenuHenuii (tema: 1.2. Xumus p-syiemMeHToB | JabopaTopHas pabora 4 1
VI-VII.)
Pasnen 1. Xumus snemenToB. CBoiicTBa BaKHEM-
4 | mmx coenaunenuit (tema: 1.3. Xumust d-anemeHTOB | 1abopatopHas paboTa 4 1
1n-Vv.)
Pazgen 1. Xumus snementoB. CBONCTBAa Ba)KHEM-
5 | mmx coemunenwmii (tema: 1.3. Xumus d-smemMeHTOB | JabopaTopHas pabora 4 1
VI-VIIIL.)
Pazgen 1. Xumusa snementoB. CBONMCTBA BaKHEMN-
. ) nabopaTopHas pabota
g | LWHX coeMHEHHI (rema: 1.3. Xumus d-ameMeHTOB JIOKIAIb! 1 TIe3CHTa- 4 1
I-1l. rema: 1.4. Xumus f-anemenrtos). Heopranuue- —
CKasl XMMHS H 3aI1UTa OKPYKAIOMIEH CPeIbl.
Hroro: 24 8
5.4 leranu3anusi CaMoCTOSITEILHON padoThI
No HaunmenoBanue paznena Bun camocrositensHoi | TpyoeMKOCTh, 9ac
- JTUCITUILIAHBI (MOTYJIS) paboThI OYHAs | 3aoyHas
Pa3znen 1. Xumus snementoB. CBoiicTBa Baxk- | [logroroska k omnpocy
1 | meitmmx coenunenuit (tema: 1.1. Xumus s- 0 TeMe JIabopaTOPHOM 6 15
aseMeHToB |-11. )KecTtkocTh BoibI.) paloTHI.
Paznen 1. Xumus snementoB. CBoiictBa Bax- | [logroroska k onpocy
2 | Heiimux coenuHeHud (tema: 1.2. Xumusa p- | mo treme 1abopaTOpHOH 4 13
anemenTos I11-V.) paboTEHI.
Paznen 1. Xumus snementoB. CBoiicTBa Bax- | [logroroBka k omnpocy
3 | meimmx coemuHennid (tema: 1.2, Xumwus p- | mo Teme 1abopaTOPHOIH 4 12
snementoB VI-VII.) paboTHL.
Paznen 1. Xumus snementoB. CBoiictBa Bax- | [logroroska k onpocy
4 | meitmmx coenuHenuii (tema: 1.3. Xumwus d- | mo Teme aboparopHOi 3 10
anemenTos I11-V.) paboTHI.
Paznen 1. Xumus snementoB. CBoiicTBa Bax- | [logroroBka k omnpocy
5 | meiimmx coeauneHuit (tema: 1.3. Xumwus d- | mo Teme mabopaTopHOi 4 12
snementos VI-VIII.) paboThL.
Pazgen 1. Xumus snementoB. CBOICTBA Bax-
o . . d- IToaroToBka K onpocy
g | HEHIMX coeluHeHuH (T.eMa. 1.3. Xumus o TeMe TaBopaTopHOii 5 18
anemertoB I-1l.  Ttema: 1.4. Xumus f-
paboTHI.
SJIEMEHTOB).
Paznen 2. Heopranmueckass xumusi U 3amuta | 3ydeHue JEKIMOHHOTO
OKpYKaroIen cpebl MaTepuana, JuTepaTyp-
7 HBIX HCTOYHHKOB B COOT- 4 v
BETCTBUU C TEMaTUKOM.
IToaroroBka IOK/IamoB U
MPE3EHTALHM.
8 | IlogroToBka K MPOMEKYTOYHOM aTTECTAIIMH N3yuenune neKIHOHHOTO 35,65 8,65




Ne HanmenoBanue pasznena Bun camocrositenpHOM | TpynoeMKoOCTb, yac
- JUCUUTLTAHBI (MOTYJIs1) paboThI OYHasl | 3a04Has
(9x3amen) Marepuaia, JMTeparyp-
HBIX HCTOYHHKOB B COOT-
BETCTBUU C TEMAaTUKOM.
HUroro: 65,65 95,65
6. [lepevyeHb y4eOHO-METOIUYECKOT0 00ecIeYeHHsI 0 TUCIUIJINHE
OcHOBHasi M JONOJIHUTEIbHAS JUTEPATypa
Ne Ton
ABTOp, HAanMMCHOBAaHHEC HpI/IMe'-IaHI/Ie
/I W30aHUS
OcHoBHasi yueOHas1 auTepaTypa
1 | Axmeros, H. C. O6mias u HeopraHu4eckas XuMusi: y4eOHUK JJIs BY-
30B / H. C. AxmetoB. — 12-e u3n., crep. — Cankr-llerepOypr: Jlansp, [ToTHOTEKCTOBBIIH
2021. — 744 c. — ISBN 978-5-8114-6983-3. — TekcT: 21eKTpPOH- 2021 | ZOCTYM HpH BXO-
HbIl // JlaHb: 21ekTpoHHO-0MOIMOTeyHast cuctema. — URL: JIe 110 JIOTHHY U
https://e.lanbook.com/book/153910 — Pexxum ntoctyma: ajisi aBTOpHU3. apoJro*
110JIb30BATEIEH.
2 | Kupumnos, B.B. Heoprannueckas xumus. TeopeTHuecKue OCHOBBI:
yueOHuk / B.B. Kupumo. — Cankr-IlerepOypr: Jlans, 2020. — 352 IToIHOTEKCTOBBIN
c. — ISBN 978-5-8114-4376-5. — Tekct: 31eKkTpoHHbI // Jlanp : 2020 | FAOCTYT HpH BXO-
AJICKTPOHHO-OMOIMOTEYHAS cucTema. - URL: JIe TI0 JIOTUHY U
https://e.lanbook.com/book/131011 — Pexxum mocTyma: Ui aBTOPHU3. naposio™*
10JIb30BATEIEH.
3 | IlaBno, H.H. OGmiast u Heopranmdeckas xumwus: yueOonuk / H.H.
[TaBnoB. — 3-¢ usn., ucrp., gomn. — Caukr-IlerepOypr: Jlans, 2021. — [TonHOTEKCTOBBIM
496 c. — ISBN 978-5-8114-1196-2. — Tekcrt: sneKkTpoHHbIH // JlaHb! 0021 | AOCTYM IpH BXO-
ANEKTPOHHO-OMOIMOTEeUHAs cUCTeMa. — URL: JI€ T10 JIOTHHY U
https://e.lanbook.com/book/167910 — Pexxum moctyma: Ui aBTOPU3. naposo*
10JIb30BATEIEH.
JlonoHUTeILHAS yyeOHAsl JUTEpaTypa
4 | OOwas 1 HeopraHudeckass XUMHUs. DJIEMEHTbl TEOpUH, CIIPaBOYHbBIE
JlaHHbIE, 3aJlaHus Ul CaMOCTOATEeNbHOW paboThl [Tekcrt]: yued. mo-
cobue uis CTyJIeHTOB By30B jecotexH. mpoduis / B.I1. Cepena [u
np.]; moxa pen.: bB.II. Cepensl, JI.C. MonounukoBa; Ypaj. roc. jeco- 2012 46
TEeXH. YH-T. - 2-¢ M31., nepepad. u gon. - ExarepunOypr : YIJITY,
2012. - 406 c.: mi. - bubnuorp.: c. 399. - ISBN 9-785-94984-434-2
5 | Anapues, A.W. O0miast u HeopraHu4eckast XMMHsl: yueOHoe nocodue
/ AWM. Anapues, JI.B. IlleBuunpiHa; MuHuctepcTBo o0pa3oBaHus U .
Hayku Poccuiickoit ®@enepaunn, HoBocuOupckuii rocyaapcTBeHHBIH Honworexcroneri
TexHu4eckuil yHuBepcurer. — HoBocubupck: HI'TY, 2015. — 4. 2. | 2015 FOCTYIL I BXO-
i i JIe 110 JIOTHHY U
Xumust aneMeHToB. — 90 c.: Tabi. — Pexxum moctyna: mo moanucke. — %
URL: http://biblioclub.ru/index.php?page=book&id=438292 — Bu- HEpeo
morp. B kH. — ISBN 978-57782-2738-5. — TekcT: 2eKTPOHHBIN.
6 | LlkonpHuKOB, E.B. O0mas u Heopranmueckasi XuMusi. JHEPreTHKa
paBHOBECHE XHMHYECKUX TIpoleccoB: ydebHoe mocobue / E.B. oHOTeKCTORLL
[xonbaukoB. — Cankt-IletepOypr: CIIOIJITY, 2018. — 80 c. —
ISBN 978-5-9239-1076-6. — Texcrt: snexktpoHHslii // Jlane: smek- | 2021 AOCTYIT i BXO-
i JIe TI0 JIOTHHY U
TPOHHO-OMOMHOTEeYHAs cucrema. — URL: %
https://e.lanbook.com/book/112729 — Pexxum noctyma: Jyisi aBTOPH3. ffapoJiio
10JIb30BATENEH.



https://e.lanbook.com/book/153910
https://e.lanbook.com/book/167910
http://biblioclub.ru/index.php?page=book&id=438292

Vraii, S1.A. OGmas 1 HeopraHW4YecKass XUMUsL: YUeOHUK ISl CTY/ICH-
TOB BYy30B / S1. A. Yraii. — U3x. 4-¢, crep. — Mocksa: Bricias mikona,

2004. — 527 c.: wn. — bubmuorp.: c. 519. — IIpeam. ykas.: c. 520. - 2004 46
ISBN 5-06-003751-7

8 | bnank, T. JI. Heopranmveckas XuMmus. DKOJOTMUECKOE 3HAYCHUE
XUMHYECKHUX AJIeMEHTOB: yueOHoe mocobue / T.JI. bnank, H.b. PoI- [TOTHOTEKCTOBBII
oBa. — Bonorna: BTMXA um. H.B. Bepemaruna, 2015. — 128 ¢. —
ISBN 978-5-98076-157-8. — Tekcrt: anektponnsiii / Jlane: asmex- | 2015 FIOCTYIL TIpH BXOAIE
TPOHHO-OMOIMOTEYHAS cucTeMa. - URL: 110 JIOTUHY 1
https://e.lanbook.com/book/130715 —Pexum moctyma: s aBTOPH3. aposo ™
10JIb30BaTENEH.

9 | Bombxun, B.B. O6mas xumus: yue6Hoe nocobue: B 3 kaurax / B.B.
Boasxun. — [lepmb: I[THUITY, [06. 1.]. — Kaura 1: OcHOBHOM Kypc — [ToHOTEKCTOBBIN
2006. — 464 c. — ISBN 5-88151-520-X. — Tekct: ayekTpoHHbIH // JOCTYII TIPY BXOJIE
Jlanb: AIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL: 2006 IO JIOTHHY U
https://e.lanbook.com/book/160944 — Pexxum jpocTyma: i aBTOPH3. naposTo*
110JIb30BATENEH.

10 | Bonexun, B. B. O0mas xumusi: yaeOHoe mocodue: B 3 kaurax / B.B.
Bonbxun. — [Tepms: [THUITY, [6. r.]. — Knaura 2: CnenuanbHbli Kypc [TommHOTEKCTOBBII
— 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcrt: 37€KTPOHHBIH// JOCTYII TIPY BXOJIE
Jlanb ANEKTPOHHO-OuOMHMoTeyHas  cucrema. —  URL: 2006 IO JIOTHHY U
https://e.lanbook.com/book/160945 — Pexxum jpoctyma: /i aBTOPH3. naposTo*
10JIb30BaTENEH.

11 | Bonpxun, B.B. O6mas xumus: yue6Hoe mocodbue. — [lepmp: [THU- TOHOTCKCTORLL
ITY, [6. r.]. — Yacts 3: N36panusie rnassl — 2006. — 380 c. — ISBN 5-
88151-522-6. — Tekct: oanekTpoHHBIN// JlaHb: 31MEKTPOHHO- | 2006 AOCTYIT TIPH BXONE
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/160943 to HOFHH},;H
— PeskuM octyma: uisi aBTOPH3. MOJIh30BaTEIICH. 11aposo

12 | Kapanetesaan, M.X., Jlpakun C.M. OOmias u HeopraHWdecKas XH-
Mmusi: yueOHuk ans By3oB / M.X. Kapanerssnn, C.U. Jlpakun. - 4-e
u3., crep. — Mocksa: Xumus, 2000. — 592 c.: un. — ([nsa Beiciieit 2000 ar
mkonbsl). — ISBN 5-7245-1130-4

13 | bobpoBHuKkoBa, A.A. TeopeTrueckre OCHOBHI U MpaKTUYecKas pea-
JIM3AIHsI SHEPTO- U PeCypcocOeperaronux MpoeccoB B HEOpraHuye- .

- . [TonHoTEKCTOBBIN

ckoil xumuu: yuebHoe nocodue / A.A. bobposHukosa, T.I.
Uepkacoa. — KemepoBo: Ky3I'TY umenu T.®. 'opbauesa, 2017. — AOCTYII U BXOZ1€
71 c. — ISBN 978-5-906969-18-7. — Tekct: anexTpoHHBIi // JIaHb : 2017 110 JIOTUHY
3IEKTPOHHO-0MOMoTeuHas cucrema. — URL: %
https://e.lanbook.com/book/105442 — Pexxum gocTyma: 1jist aBTOPHU3. 11apoJio
I0JIb30BATEIEN.

14 | Hemunosa JI.B. [lepexonnsie anementsl VI-VIII rpynm: meTton. yka-
3aHUS ISl CTYJICHTOB OYHOW W 3a04HOM (opM oOyueHHUs Harpasiie-
Huit 240100, 240400, 240500, 250000, 250300, 261202, 280200 / DIEKTPOHHBIH apXUB
JI.B. lemugosa [u ap.]; Ypai. roc. gecotexs. yH-T. — ExarepuHOypr: 2009 /136
YIIITY, 2009. — 41 c. — bubmuorp.: c¢. 41. Pexum pgoctyna:
https://elar.usfeu.ru/handle/123456789/300

15 | O6mas u HeopraHWdYeckass XUMHS. Meb, IIMHK W UX COCTUHCHWS:
METOJIMYECKUE yKa3aHUs K BBHIMOJHEHHIO J1a00OpaTOpHBIX paboT Mo [TonHOTEKCTOBBII
TUCIUIUTNHE «XUMUS d- 3JIEMEHTOB» IS CTYJICHTOB HAIPABJICHHS 2016 JOCTYII TIPY BXOJIE

nojarotoBku 18.03.02 u no aucruminuHe «O0mas U HeopraHUYecKas
XUMHUS» HANpaBJiICHUs MOJ: METOJUYECKHE yKa3aHUsl / COCTaBUTEIH
E.B. lIkonbuaukos, [I.JI. baitnakos. — Cankr-IletepOypr: CIIOIJITY,

10 JIOTHHY U
MapoIro™
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https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943
https://elar.usfeu.ru/handle/123456789/300

2016. — 24 c.— Tekcr: »nekTpoHHBIN / JlaHb: 3JIEKTPOHHO-
oubanoreuynas cucrema. — URL: https://e.lanbook.com/book/76029 —
Pexxum nocTyna: asis aBTOpuU3. MOJIb30BaTENeH.

*- [IpeK/Ie YeM IIPOMTH 110 CChUIKE, HEOOXO0AUMO BOMTH B CUCTEMY

OyHKIIMOHUPOBAHHE JIEKTPOHHOU HH()OPMAITMOHHO-00pa30BaTEIBbHON Cpeibl 00ECTIeYMBACTCS CO-
OTBETCTBYIOIIMMHU CPEACTBaMHU UH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

JJIeKTPOHHBbIEe 0UOJIHOTEYHbIE CHCTEMBI
Kaxnpiii oOydatomuiics obecnedeH AOCTYIIOM K 3JEKTPOHHOM Ombmmoreunoii cucteme YIJITY
(http://lib.usfeu.ru/), 9BC Usnatenscrra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas 6ubIHOTEKA
ownmain http://biblioclub.ru/, comepxammx u3aaHus 0 OCHOBHBIM HM3y4aeMbIM JHCLUILTHHAM U C(HOPMH-
POBAHHBIX T10 COTIACOBAHMIO C MPABOOOIAIATENAMH YUeOHOM 1 y4eOHO-METOIMIECKOM IHTEPaTyPHI.

CnpaBoyHble H HH(POPMALHOHHBIE CHCTEMbI
1. CnpaBouno-nipaBoBas cuctema «Koncynsrant [1mrocy.
2. UadopmanmonHo-mipaBoBoii moprain ['apanT. Pexxum nocryna: http://www.garant.ru/
3. baza nanubix Scopus komnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 6a3b1 JAHHBIX
1. NudopmarnmonHas cucTeMa «TEXHOPMATHUB». — Pexxum JIOCTyIA:
https://www.technormativ.ru/;
2. Hayunas snextponHas 6ubnuoteka elibrary. — Pexxum nocryma: http://elibrary.ru/ .
3. Baza JAaHHBIX 1o XUMHUYECKUM BEILIECTBAM. — Pexxum JOCTyTIA!

https://pubchem.ncbi.nlm.nih.gov/
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7. ®OHJ OLIEHOYHBIX CPEACTB A5l POBe/ICHUsI IPOMEKYTOYHOM aTTecTANMI
o0yyammxcs N0 AMCHUILIHHE

7.1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHHEM ITANOB UX (JOPMHPOBAHUSA B Npollecce OCBOEHUsI 00pa-
30BaTeJIbHOI NPOTrPaMMBbl

PopMHpyeMble KOMIIETEHIUU Bun u popma koHTpOIIS
OIIK-1 CnocoOeH u3y4aTh, aHAIU3UPOBATh, UCIIOIB30BaTh Me- | IIpoMeskyTOUHBINH KOHTPO/Ib: KOH-
XaHU3Mbl XUMHUYECKUX PEAKIIUI, TPOUCXOIAIINX B TEXHOJIOT U~ TPOJIbHBIE BOIIPOCHI K IK3aMEHY
YECKHX TPOIIECCaX U OKPYKAKOLIEM MHUPE, OCHOBBIBAsACH Ha 3Ha- | TeKYIIHil KOHTPOJIb: ONPOC, 3allH-
HUSAX O CTPOCHUM BELIECTBA, IPUPOAEC XUMUUYECKON CBS3U U Ta OTYCTHBIX MATEPHAIIOB 110 J1abo-
CBOMCTBAxX Pa3jIMYHbIX KJIACCOB XUMHUYECKHUX JIEMEHTOB, COC/IH- paTopHoii pabore, 10KJIa10B U Hpe-
HEHUH, BEIIECTB U MAaTEPUAJIOB. 3CHTALHN

7.2. Onucanue nokaszareJieil U KpUTepHeB OLEHUBAHNSI KOMIIETEHIIHI HA Pa3JIMYHBIX ITANaxX UX
¢opMupoBaHusi, oNUCcaAHHE HIKAJ OLlEeHUBAHUSA

Kpurepun oneHnBaHHS YCTHOTO OTBETA HA KOHTPOJIbHBIC BONPOCHI IK3aMeHa (IPOMEKYyTOY-
HbIil KOHTPOJIb (popmupoBanne kommnerenmun OIK-1)

«5» (omauuno): NaH NOJHBIN, pa3BEPHYTHII OTBET Ha IMOCTABJICHHBII BOIIPOC, TOKa3aHa COBOKYTI-
HOCTb OCO3HAaHHBIX 3HAHUN 00 00BEKTE, JOKA3aTEIbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS TEMBI; B OTBETE
IIPOCJIEKNUBAETCS YETKAsI CTPYKTYPa, JJOTMYECKasl IOCIEN0BATENBHOCTD, OTPAYKAIOILAsl CYIIHOCTh PACKPBHI-
BaeMbIX MOHITHH, TEOPUH, sIBICHUI. 3HaHNE 00 00BEKTE AEMOHCTPUPYETCS Ha (OHE TTOHUMAHHUS €ro B
CUCTEME JIaHHON HayKU U MEKIUCLUIUIMHAPHBIX CBA3eH. OTBET MU3JI0KEH JIMTEPATyPHBIM S3BIKOM B TEP-
MHUHaX HayKH, [TOKa3aHa CIOCOOHOCTh OBICTPO PearupoBaTh Ha YTOYHSIONINE BOIPOCHI;

«4» (Xxopowio): IaH TIOJIHBINA, Pa3BEepHYTHI OTBET HA MOCTABJIECHHBIA BONPOC, IOKA3aHO YMEHUE
BBIIEJIUTh CYIIECTBEHHbIE U HECYLIECTBEHHbIE MPU3HAKH, IPUUNHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOT'MUYEH, U3JI0KEH B TepMUHAX HayKd. OJHAKO AONYIIEHbl HE3HAYUTEIbHBIE OLINOKU
WM HEJJOUYEThl, UCTIPaBICHHbIE OaKaJlaBpOM C IOMOIIbIO «HABOSIIMX» BOIIPOCOB;

«3» (yooeremeopumenvro): NaH HEMOIHBIA OTBET, JIOTHMKA M I1OCIEA0BATEIbHOCTh H3JI0KEHUS
HUMEIOT CYIIECTBEHHbIE HapylIeHus. JlomyiieHsl rpy0Obple OMMOKY P OMPEAeIEHUU CYIIIHOCTH PACKpPbI-
BaeMbIX MOHATUH, TEOPHH, SIBICHUH, BCI€ACTBUE HETOHUMAHUs 0aKalaBpOM MX CYIIECTBEHHBIX M HECy-
IIIECTBEHHBIX NIPU3HAKOB U CBsA3eH. B 0TBETE OTCYTCTBYIOT BBIBOJIbI. Y MEHUE PACKPHITH KOHKPETHBIE NP O-
SBJICHUsI 000OIIEHHBIX 3HAaHUI He MoKa3aHo. PeueBoe ohopmieHne TpedyeT monpaBok, KOPPEKIUH;

«2» (Heyoosremeopumenvho): OakalaBp IEMOHCTPUPYET HE3HAHHME TEOPETUUYECKUX OCHOB TpE]l-
MeTa, He YMEET JielaTh apryMEHTHPOBAaHHbIE BBIBOJIBI U MPUBOJIUTH NMPUMEpHI, NTOKa3bIBaeT ciaboe Bia-
JICHHE€ MOHOJIOTUYECKOW Peublo, HE BIIAJCET TEPMHUHOJIOTUEH, MPOSIBIIET OTCYTCTBUE JIOTUYHOCTH U T10-
CJIEZIOBATENIbHOCTH M3JI0KEHUS, JIeJaeT OIIMOKH, KOTOpPble HE MOXKET MCHPABUTh, aXe MPH KOPPEKLUU
npernojaBaTesieM, OTKa3bIBaeTCsl OTBEYaTh Ha 3aHSATHH.

Kpurtepun oneHuBaHus onpoca no teme JadopaTtopHoii padoTsl (TeKywmii KOHTPOJb (op-
mMupoBaHue komnerenuu OIK-1):

«5» (omauuno): oNpoC MPOHJIEH C MEPBOTO pasa; JaH MOJIHBIN, pa3BEpPHYTHII OTBET Ha BCe 3ajiaBae-
MBbI€ Mperno/iaBaTeieM BOMPOCH], TOKa3aHO 3HAaHUE U MOHMMaHue TeMbl. OOy4aromuiics MpaBUIbHO OTBE-
THJI Ha BCE BOIIPOCHI MPH C/ladye KOJUIOKBUYMA, 3HAET U MMOHUMAET X0/ BBIIMOJIHEHH NpeAcTosmel 1ado-
paTopHO# pabOTHI.

«4» (xopowio): onpoc MPOHAEH CO BTOPOM MOMNBITKU; JAaH MOJHBIN OTBET Ha BCE 3aJaBaeMble Ipe-
M0/1aBaTeIeM BOIPOCHI, TOKA3aHO 3HAHHWE U MOHUMaHHe TeMbl. O0yyaronuiics npu caadye KOJIOKBUyMa
IIPaBWJIBHO OTBETHJI Ha BCE BOINPOCH! KOJJIOKBUYMa C ITOMOIIBIO TMPENOIABATENS, 3HAET U MOHUMAET XOJ
BBITIOJTHEHUS TIPEACTOSIeH Ja00paTopHOil pabOTHI.

«3» (yoosnemeopumenvHo): ONPOC MPOHIEH ¢ TPEThEH MONBITKU; TaHbl OTBETHI HA MOJIOBUHY 33/1a-
BaeMbIX IpernojaBaTesieM BOIPOCOB, MOKAa3aHO 3HaHWE OCHOBHBIX MOHSTUM TEMbl, BBIHECEHHOW Ha KOJ-
JOKBUYM. B OTBeTE CTYJEHTOB OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKPBITH KOHKPETHBIE NPOSBICHHUS
0000IIEHHBIX 3HAHUN He mokazaHo OOydvaromuiics Mpu clade KOJJIOKBUYMa MPaBUIBHO OTBETUJI Ha
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OOJIBIITYIO YaCTh 3a/1aBa€MbIX BOIIPOCOB, OJHAKO, peueBoe odopmiieHHE TpeOyeT MONpaBoK, KOPPEKLUY;
CTYZCHT 3HA€T X0/l BHIMOJIHEHUS MTPEICTOsIIEH 1a0opaTOPHOM pabOTHI.

«2» (HeyoosnemeopumenbHo) — OOyUAIONIMIICS HE 3HA€T OCHOB TEMBI, HE CIIOCOOCH NenaTh apry-
MEHTUPOBAaHHBIE BBIBOJBI M MPHUBOJIUTH MPUMEPHI, TOKA3bIBACT C1a00€ BJaJIeHHE MOHOJIOTUYECKON pe-
Ybl0, HE BJIAZICET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBUE JIOTUYHOCTU M TOCIICAOBATEIFHOCTH M3JI0KE-
HUS, JieNlaeT OIIMOKHU, KOTOPbIE HE MOXKET UCIIPABUTh, JaXKe IIPU KOPPEKIUH MperoaaBareieM, OTKa3biBa-
eTcs OTBeuaTh Ha BOMPOCHL. OOyJaromuiics He CMOT OTBETUTH JAaXKe Ha TMOJIOBUHY 3aJJaHHBIX €My BOIIPO-
COB, HE 3HAET X0/1a IPOBEICHUS MPEACTOALICH TabopaTOpHON PabOTHI.

Kpurtepnu ouneHnBaHHMsl BBINOJHEHHUS JIA00PATOPHBLIX PadoT M 3alUTHI O0TYeTa (TeKYUIUi
KOHTPOJb ¢popmupoBanue komnerenuun OITK-1)

«5» (omauuno): paboTa BBITIOJNHEHA B CPOK; OOPMIICHHE U COJEpIKATEIIbHAS YacTh oT4eTa 00pas-
LIOBBIE; pabOTa BBIMIOJIIHEHA CaMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHbIE 0000IEHUS, 3aKIIOUEHUS U
BbIBOIbI. O0yYaromuiicsi MpaBMUIIbHO OTBETUII HA BCE BONPOCHI MIPH 3aLIUTE OTYETHBIM MAaTEPHAIIOB.

«4» (xopowo): paboTa BBINIOJHEHA B CPOK; B O(DOPMIICHUU OTUETA U €r0 COJAEpKATEIbHOW YacTh
HEeT rpyObIx ommOOK; paboTa BEHIMOJIHEHA CAMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIICHUS,
3aKJII0YEHHUs U BbIBOJIbI. OOydaromuiics npu 3alMTe OTYETHBIM MaTEePHaliOB MPABUILHO OTBETUJI HA BCE
BOTIPOCHI C TIOMOIIBIO TIPENoIaBaTerIsl.

«3» (yoosremsopumenvro): paboTa BBINOIHEHA C HapylieHueM rpaduka; B ohopMiIeHUH, COOaEP-
KATEIbHON YacTH OTYeTa €CTh HEJOCTATKU; padoTa BHIMOJIHEHA CaMOCTOSTENIBHO, MPUCYTCTBYIOT COO-
cTBeHHBbIe 00001IeHNs. OOyUaromuiics Ipy 3alUTe OTYETHBIM MaTepPHaIOB OTBETUJI HE HA BCE BOMPOCHI.

«2» (HeyoosnemeopumenvbHo): 0hOpMIICHUE padOTHI HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WM ClIeJIaHbl HEMPaBUIIbHBIE BBIBOJBI U 00001IeHrsa. O0yyaronuiicss He CMOT 3alllUTHTh OTYETHBIE MaTe-
pHAaIbI ¥ TIOSICHATH TPE/ICTABICHHBIC TaHHBIC.

Kpurepun oneHuBaHusi J0KJIAJ0B M Mpe3eHTAUMH (TeKyHIMH KOHTPOJb (pOPpMHPOBaAHUE
komnerenuu OIK-1):

«5» (omnuuno): paboTa BHIOIHEHA B CPOK; COAepKaTeIbHas 4acTh JOKJIAAa U MPEI0KCHHbIE
MaTepHalibl OTPAXKAIOT COBPEMEHHOE COCTOSIHHE BOTIPOCA WIIH MPOOIIEMBI; IPUCYTCTBYIOT PEKOMEH NN
JUIS UX PEIIeHHs], 3aKII0UEHUs U apTyMEHTUPOBAHHbBIE BBIBOJbI. OOyJaronuiicss mpaBUiIbHO OTBETU Ha
BCE BOIIPOCHI IIPY 3allIMTEe MPOEKTa. [[puHIMAaNn akTHBHOE ydacTHe B AMCKyccud. [loAroToBlneHHAs Tpe-
3€HTalMs WILTIOCTPUPYET AOKIaT M y10OHa JUIsl BOCIPUSATHS.

«4» (xopowio): paboTa BBIIOJIHEHA B CPOK; B COJIEPIKATEIHHON YacTH JOKJIa/ia HET rpyObIX OIIU-
00K; MPHUCYTCTBYIOT PEKOMEHJAINU, 3aKJII0YEHUSI U apryMEHTHPOBaHHBIE BbIBOJbI. OOyuarouuiics mnpu
3alIiTe MPOEKTA MPABHILHO OTBETHII HA BCE BOIIPOCHI C TOMOIIBIO TpenoaaBaresns. [[puauman yyactue B
auckyccud. [loaroroBneHHas Mpe3eHTalusl WIUTIOCTPUPYET JTOKIAJ, HO COJACPKHUT HE3HAUUTEIbHbIE He-
TOYHOCTH U OIIMOKH.

«3» (yoosnemsopumenvro): paboTa BHINOJIHEHA C HapylIeHHUeM rpaduka; B CTpyKType U Ipeasio-
’KEHHOM MaTepHalie eCTh HEJOCTATKH; B JOKJIAJe MPUCYTCTBYIOT COOCTBEHHBIE BBIBOJBI. OOydaromuiics
IIPU 3aIIUTE NMPOEKTa OTBETUJI HE Ha Bce Bompockl. OOyyaronuiics He IPUHUMAN y4acTUE B AUCKYCCHU.
[TonroToBieHHas MPEe3eHTAINS YACTUYHO MILTFOCTPUPYET JOKIIAJ, CONEPIKUT OIIMOKH MM HEYJI00HA /s
BOCTIPHSTHS.

«2» (neydoeremeopumenvro): TPEIIOKEHHBIC TaHHBIC SBISIOTCS HE OTPAKAIOIUMH CYTh U CO-
BPEMEHHOE COCTOSIHME BOIPOCAa MM MpOOJIeMbl; OTCYTCTBYIOT WM C/eNIaHbl HENPaBUIbHBIE BBIBOIBI U
pexomeHnanuu. O0ydaromuiics He OTBETUJI Ha BOIIPOCHI MpH 3aluTe npoekra. O0yyaronuiicss He mpu-
HUMaJl yyacTue B JUCKyccuu. IIpe3eHTanus oTCyTCTBYET UM COAEPIKUT IpyOble OIIMOKH, HE WILTIOCTPHU-
pYeT IOKJIaj ¥ HeYA0OHA ISl BOCTIPHSITHS.

7.3. TunoBbie KOHTPOJbHBbIE 3aJaHUSI WM MHbIE MaTepualibl, HeOOX0AMMbIEe JIsl OUEHKH
3HAHMi, YMEHNH, HABLIKOB U (WJIN) ONBITA JAeATEJbHOCTH, XapAKTEePU3YIOIIUX 3Tanbl ()OPMUPOBa-
HHMS KOMIIETEHIMI B IpoLecce 0CBOEHHUs 00pa30BaTe/IbHOMN NMPOrpaMMbl

Bonpocekl k 3k3aMeHy (POMEKYTOUHBIH KOHTPOJIb)
[Inan:
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- O0mIrie XUMUYECKHE CBOMCTBA METAJUIOB: B3aMMOJICHCTBHUE C AIIEMEHTAPHBIMU OKUCIIUTEISIMU, BOJIOM,
eI04aMu, KUCJI0TaMH, CMECSIMH KUCTIOT.

- O01mIMe XMMHUYECKHE CBOMCTBA HEMETAJUIOB: B3aUMOJICHCTBUE C BOJIOM, IIEI0YaMU, KUCIOTaMHU.

- CBoiicTBa 1O TPYIIIIaM 3JIEMEHTOB M UX COCIMHECHHH. DIIEKTPOHHBIC KOHPUTYpaIluu aTOMOB. Bo3MOX-
HbIE cTeneHu okucieHus. [lonyuenue. [Ipumenenue.

S-3j1eMeHThI | rpynmnsl
1. B kakue nBeta OKpaluBaroT 1miams IiesouHble MeTaiuibl? [IpuBeanTe MONMHYIO 3JIEKTPOHHYIO KOH-
¢durypamuio aroma 1ne3usl.
2. Tlo kakoi#t dhopmyse BBIYHCIACTCS YACIbHBINA 3apsia aroma? UTo XapakTepu3yeT BeIMYMHA YCIb-
HOTO 3apsa’?
3. [IpuBeaute xumuueckue Gopmysbl MUHEPAJIOB: TllayOepoBa COJb, YMINKWCKAsT CETUTPa, KPUOIUT,
Oypa.
4. [IpuBeaurte xumuueckue (OpMyJIbl MUHEPAIOB: CUJIbBUH, CUIIbBUHUT, MHJIUNCKAs CEIUTPA.
5. I[IpuBenute yciioBUs pealu3alvyi U MPUMEPbl XUMUUYECKUX PEAKIUN, TPOTEKAIOIIUX MPU BAKYyM-
TEPMHYECKOM METOJIE MOTYYCHHUS IIEIOYHBIX METAJLIOB.
6. Kakue nponykTel ropeHust 00pa3yroTcst IpU CKUTAaHUM PA3IMYHBIX LIEJIOYHBIX METAJIIOB B KM CJIO-
pone? IlonTBepaute Barn oTBET myTeM HaMKMCaHUs COOTBETCTBYIOIINX XUMUYECKUX PEAKITUIL.
7. IlpuBenure XUMUYECKUE PEAKIIMH, JIEKAIINE B OCHOBE IOJYyYEHUS! THUIPOKCHUA HATPUS U3BECTKO-
BbIM, (DEpPUTHBIM METOJAMHU U ITyTEM DJIEKTPOJIN3A.
8. [IpuBeauTe XUMUYECKUE PEAKIMH, JIEXKAIINE B OCHOBE aMMHAYHO-XJIOPUIHOTO METO0/1a MOIYYEHHUS
KaJIbIIUHUPOBAHHOM COJBI.

S-3eMeHThI || rpynnbi
1. B kakue 1mBera okpamuBalT miamsa S-3iaemeHTsl || rpynmei? [IpuBenuTe MojgHYIO 3JEKTPOHHYIO
KOH(UTYpaIHio aToMa pajusl.
2. [IpuBeaute xumuueckue (HopMysbl MUHEPAIOB: OJIMBUH, JOJOMUT, KAPHAJLIUT.
4. ITpuBeaure xuMudeckue GopMysbl MUHEPAJIOB: KaJIbIUT, TUIIC, (DIFOOPHUT.
5. IIpuBenure xumuyeckue GopMyJibl MUHEPAJIOB: LIEJIECTUH, BUTEPUT, (PEHAKUT.
6. IlpuBenure XMMHYECKHMH COCTaB M XHMHUYECKHE PEAKLIMM, JIEKAIIME B OCHOBE INPUMEHEHHS
HaTPOHHOW U OEMUIBHON U3BECTH.

p-3aemMenThl |1 rpynmnbl
1. Kakue xuMuueckue coeqMHEHUs1 Ha3bIBatoTca OopaHamu? Hamumurte xumudeckyro Gopmyiy mnpo-
CTEMILIEro U3 ATUX COETUHEHUH, CYILIECTBYET JIM OHO B OOBIYHBIX YCIOBUSAX?
2. Xumnueckas Gpopmyiia u crpoeHure 6opasoHna (se00pa). [ yero npuMeHsieTcs 3To coeAMHEHue?
3. Xumnueckas gopmyna MuHepana kKopyHA. Kak Ha3zbiBaeTcs, M KakoOW I[BET MMEET JIparoleHHbII
KAaMEHb, SBISIOLIUICS KOPYHIOM, COIEPKALUM IIPUMECHBIE HOHBI cri*?
4. Yro Takoe mpoiiecc BbllenayuBaHus B XuMuu? C IMOMOIIBI0 KAaKMX PEareHTOB OH OCYILECTBISAET-
cs?
5. [IpuBenute xumMuueckrue GOpMyibl ATFOMOCHIINKATOB, SBIISIOMINXCSI OCHOBOI 3€MHOI KOPBI: OPTO-
KJIa3a, KaoJIMHA.
6. [IpuBenure xumuueckue GopMyIibl CIO/bI, OOKCHUTA.
7. KHCIIOTHBIE MM OCHOBHBIE CBOMCTBA MPOSBIISAIOT TrayInbl antoMuHUA? OTBET MOATBEPAUTE HAU-
CaHUEM COOTBETCTBYIOIIUX PEAKIIUH.
8. DIEKTPOXUMHUECKUN METOJ] TIOJIYYEHHS AIFOMUHHUS.

p-3jeMeHThI |V rpynmnsi
1. Kakue anmmorponubie Mmoaudukanuu yriaepona Ber 3naere? B uem 0coO€HHOCTH KaX 101 W3BECTHOM
Bam Mmopudukarmmn?
2. Kakue coennHeHus Ha3bIBAlOTCA KapOoHWIaMu MeTtaioB? [lpuBenaute mpumepsl 3THX COEAMHE-
HUM.
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3. B noHHO# (opme MpHUBEIUTE PEAKLINIO OTYIESHUS THOLAHAT- HOHA.

4. Kak n3mensiotcst ocHoBHbIe cBoticTBa B psimy Ge(OH),-Sn(OH),-Pb(OH),?

5. IlpuBeaure XuMu4eckyo Gpopmyiry coenuHeHHus (HOCTEH.

6. [IpuBenure xuMuuecKyto GopMyIly THOYTOJIBHOM KUCIOTHI U €€ PEaKIUIo C BOJOMH.

7. Xumuyeckas opMyiia coeTMHEHHsI, Ha3bIBaeMOro cypHk. Kakoro oHo 1Bera, ryie npuMeHsercs?

8. IlpuBenure xuMuyeckue GopMybl MUHEPAJIOB: KACCUTEPUT, TaJICHUT.

9. Kakue amnorpornHbsie MoguduKanuu ojoBa Bel 3HaeTe? B ueM 0COOCHHOCTHh KaXKIOW M3BECTHOU
Bam monudukammum?

p-3JieMeHThI V rpynnbl
1. Kakue mogudukanuu ¢pochopa Bam n3BecTHbI, 4eM OHU pa3InyaroTcs?
2. Xumudeckas (popmyiia U CBOWCTBA THAPOKCHUIIAMHHA.
3. IIpuBenute GOpMyNBI CACTYIONMX XUMHUYECKUX COCAMHEHHH: CTHOMI Kaiusi, apCuH, CTUOUH. 4.
[IpennoxuTe peakuuio MOIy4eHUs apCUHA.
5. IlpuBenute rpaduueckue dopmyinsl okcuna azora(l) u pocdoproBarucToit kucinoTel. Kak Ha3bI-
BaroTCs conr (hOCHOPHOBATUCTOM KUCIOTHI?
6. [IpuBoas rpadudeckre GopMyIIbl, MPOCIEAUTE MIEPECTPONKY B OKpYyx)eHUH docdopa B hochopHO-
BatucToi, (pochopucroif, mera- u oprodochopHoii kucrnorax. KakoBbl CTeneHb OKHUCICHHUS U Ba-
JEHTHOCTH (ochopa B 3TUX COCTMHEHUSIX ?
7. Kak mensitoTcst ocHoBHbIE cBoiicTBa B psay P(OH); — As(OH); — Sh(OH); — Bi(OH)3? dokaxu-
T€ CBOM BBIBOJ| ITyTEM HAMMCAHUS PEAKLIHI.
8. IlpuBenute xumMuueckue (Gpopmysnbl HOHOB aHTUMOHUS M BUcMyTHIIA. [Ipemioxkure peakiuu, mpu-
BOJISAIINE K MOSIBIICHUIO STUX HOHOB.
9. Tpu cTaany MPOMBIIIJICHHOTO METO/1a TIOTyYeHUs! TPUOKCUHUTpATa Bo1opoaa?
10. ITyrem HamucaHus MPOMEKYTOUYHBIX PEAKIUNA OOBSICHUTE UCKITIOUUTENFHO CHIIBHYIO OKACITHTEIh-
HYIO CIIOCOOHOCTD «IapCKOW BOAKHY.
11. IlpuBenute rpaduyeckyio hopmyiay a30THCTOBOAOPOAHON KUCIOTHI, YIUTHIBAsI, YTO B HEH MpH-
CYTCTBYIOT a30Thl B CTETICHSX OKUCIIEHUS +5 U -3.
12. Xumunueckas ¢opmyna nupodochoproii kuciaorel? Kak HaszwiBaroTcs ee conmu? Iloctpoiite ee
rpaduydeckyro Gopmyiy.
13. Kak u3MEHSIOTCS B PSIy PO43'—>ASO43'—>SbO43'—>BiOg' OKHWCJIUTENIbHBIE CBOMCTBA aHUOHOB?
Ha3oBute 3T1 aHHOHBI.
14. TlpuBenuTe xuMHUYeckre GOpMyIIbl MUHEPATIOB: BUCMYTOBAs OXpa, BUCMYTHH, CYpbMSIHBIN OJIECK.
15. KucnoTHble UM OCHOBHBIE CBOMCTBA MPOSBIAIOT ranuibl cypbMbl(V)? OTBET NOATBEPAUTE HAIU-
CaHHWEM COOTBETCTBYIOUINX PEAKIHUil.
16. Ilytem coctaBieHHs METOJOM 3JIEKTPOHHO-UOHHOTO OaylaHca peakiuil JoKa3aTh OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHYIO TBOMCTBEHHOCTh THIPOKCUIIAMUHA.
17. [IpuBeauTe XMMUYECKHE PEAKIINH, JIEKAIIME B OCHOBE IPOMBIIIIEHHOTO Moxy4yeHus ¢pocdopa.
18. IIpennoxure peakuuto noaydenus ¢ocuna. Hapucyiite rpapuueckyto dpopmyny mona gocgo-
HUSL.
19.I1puBenute rpadudeckyo popmyny pochopHoBaToit kuciaoTel. Kak HazpiBatoTces ee conu? Hanu-
IIUTE peakIuio B3anMoeicTBusa okcuaa pochopa(lV) ¢ Bogoid.
20. ITpuBenaure xumuueckue Gpopmyibl GocPopHBIX ynoOpeHuii: ¢pochopuTHas MyKa, ABOHHOU Cy-
nepdocdar, npenunuTar.
21. HanumuTe XUMHYECKUE PEaKIIMH, JeXKallue B OCHOBE IOJIydyeHHs ABOMHOrO cymnepdocdara u3
(bochopuTHON MyKH.

p-3aemMenThbl VI rpynnsi
1. O30H, cTpoeHne MoJieKynbl. KauecTBeHHas peakius Ha MPUCYTCTBUE a30HA.
2. Kak u3MeHsI0TCS OKUCITATEIbHBIC U MeTAJUTHYECKHE CBoicTBa B psay O-S-Se-Te-Po?
3. Tpu cTaauy MPOMBIIIJICHHOTO TOTyYEHUs! CEPHOUN KUCIIOTHI.
4. TIupocepnas xkucnoTa, ee rpadudeckas hopmyia.
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5. Tuocepnas kucinorta, ee rpadpuyeckas popmyna. Peakuus noiaydeHust THOCYIb(}aTOB.

6. Xummudaeckue (GopMysIbl MUHEPAJIOB: TIIayOepoBa COJIb, THIIC, XKEJE3HBIH KYIIOPOC, XPOMOKAaIHEBbIC
KBAaCIIbI.

7. llepeuncnute 3€MEHTBI, KOTOPbIE OOBEIMHSIOT IT0JI HA3BAHUEM «XaJbKOTEHBI». UTO 03HAYaET 3TO
HaszBaane? CoCTaBbTE MONTHYIO MIEKTPOHHYIO KOH(UTypaIuio g4Po.

8. Kak y anemenToB VIA moarpymniisl cBepxy BHU3 U3MEHSIOTCS BOCCTAHOBUTEIIBHBIE CBOWCTBA HOHOB
CO CTETEHBI0 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. TlpuBeaute xuMudeckue HOpMyIIbl MUHEPAIOB: XAJIbKOIIUPHUT, MBIIIBIKOBUCTBIM KOJTYEIaH, Taje-
HuT. [IpuBeauTE NOTHBIE AMEKTPOHHBIE KOH(PUTYpalluy HOHOB, BXOSIIUX B COCTAB raJICHUTA.

11. Kak B rpymnme cBepXy BHH3 Ul BOJHBIX PACTBOPOB XaJIbKOTCHHUOB BOJOPOIA U3MEHSIOTCS CHJIa
KHUCJIOT M BOCCTAHOBHUTEJbHASA aKTUBHOCTH? C UCIOIb30BaHUEM CIIPABOYHBIX JAHHBIX JOKAKUTE CBOM
BBIBOJI.

p-3aemenTtsl VIl rpynmnsi
1. IlpuBeaure peakuu (ropa ¢ BOJOW, paCTBOPOM IIENIOYH, HHEPTHBIMU Ta3aMu. C KaKMMH UHEPT-
HBIMU Ta3aMu (TOP HE B3aUMOJCHCTBYET.
2. [IpuBenuTe peakliuy B3aUMOJAECUCTBUS PAa3IMYHBIX raJOreHoB ¢ BoAol. Kak B psay rajoreHoB u3-
MeHsIeTCsl TIIyOMHa IPOTEeKaHUs 3TOM peakiuy (CKIIOHHOCTb K Heil)?
3. IlpuBeaurte XumMudeckue GOpPMyIIbl MUHEPAIOB: (IIFOOPHUT, KPUOIUT, (PTOPAIIaTHUT.
4. Kak ¢ Bo3pacTaHHeM MOPSIKOBOTO HOMEPA U3MEHSIOTCSI KUCIOTHO-OCHOBHbIE CBOMCTBA ()TOPHJIOB
anemenToB |ll nmepuona Ilepuoguueckoit cucremsl? IlporsmrocTpupyiTe OTBET HAaMCAHUEM Xapak-
TEPHBIX XUMUYECKUX PEAKIIUI.
5. IlpuBeaurte XuMu4eckue GOPMYIIbl MUHEPAIOB: CHIIbBUHUT, KAPHAIUTUT, KAMEHHASI COJIb.
6. Kak B VIIA noarpynne cBepxy BHU3 M3MEHSIOTCS HEMETAJUIMYECKHE CBOMCTBA M OKUCIUTENIbHAS
CIOCOOHOCTH aTOMOB 3J7eMeHTOB? 3akoHunTe cxembl OBP 1 MeTo/10M 37eKTpOHHO-HOHHOTO OaiaHca
COCTaBbTEe ypaBHEHUS UX peakiuii: Iy + H,S = S+ ..
I, + HNO3; —.
7. Ha nByx npumepax (NF3 u ClsN) nponsmirocTpupyiite rugpoin3 raloreHuI0B HEMETaIIOB.
8. IlpuBenuTe peakuuy, Jexamue B OCHOBE IPOMBIIIJIEHHOT'O MOJIy4EHUs XJI0pa.
9. B ueM 3akirodaeTcst HOAUIHBIN METOJ MOITyd4eHus: 0co00 YucThIX BemecTB? IIpuBennute xumuye-
CKYIO PEaKIIMIO, HJUTFOCTPUPYIOLIYIO 3TOT METO/I.
10. IIpuBenuTe Ha3BaHMA U rpaduueckue GopMysbl OKCUKHCIOT XJjopa. Kak u mouemy ¢ pocTom cre-
MIEHU OKHCIIEHUS XJIOpa U3MEHSETCS CUJIa 3TUX KUCIIOT?
11. OOBsicHUTE NPUYHHY BBIPAXEHHOTO OTOETHBAOIEro 3P QeKTa BOJHBIX PACTBOPOB THIIOXJIOPUTOB
HaTpus U Kanus. [IpuBenuTe COOTBETCTBYIOLINE XUMUYECKUE PEAKIIMM, KOTOPBIE MIPOTEKAIOT B 3TUX
pacTBOpax Ha CBETY B IPUCYTCTBUH YIJIEKHCIIOTO rasa.
12. Ha3zoBuTE aHHOHBI OKCUKHUCIIOT XJI0pa. YKa)KUTE CTETIEHb OKUCIICHUS XJIOpa B KaXKJOM aHUOHE.
13. IpuBenute xuMuyeckre GopMysbl U Ha3BaHUS OKCUKUCIOT OpoMa U COOTBETCTBYIOUIMX MM CO-
neil. YKakuTe CTeTeHN OKUCIIEHUs OpoMa B 3TUX COETMHEHUSIX.
14. TlpuBenuTe XuMuueckue GopMyIbl U Ha3BaHUS OKCHKHCIIOT HoJla M COOTBETCTBYIOIIUX MM COJICH.
VYKa)KuTe CTENEeHN OKUCIIEHUS Ho/la B 3TUX COCTUHEHUSIX.
15. IlpuBenuTe xuMHuUYeckre GOpMyJIIbl COEAMHEHUI: XIOpHas U3BECTh, OEPTOJIETOBA COJIb, AHTU/POH.
16. Kak B rpymnne U3MEHSIOTCS JJIMHA, HOJIPHOCTh M MPOYHOCTh XMMHUYECKOW CBSI3U Y TaJIOT€HUIOB
Bostoposia? CocTaBbTe MOTHYIO AJIEKTPOHHYIO KOH(PUTypalnio aHHOHA B MOAUIE BOAOPOAA.
17. Kak B rpynme /uisi BOIHBIX pacTBOPOB TAJIOT€HHUIOB BOJAOPOJA U3MEHSIOTCS CUjla KACIOT U BOC-
CTaHOBUTEJbHAsI aKTUBHOCTH? C MCIIOJIb30BaHUEM CIIPABOYHBIX JaHHBIX TOKAXKUTE CBOM BBIBO/L.

d-3nemenTsl | u |l rpynmst
1. IpuBenute >meKTpoHHbIE KOHpUrypanuu d-anmementoB | rpymmel. Kak B rpymme u3meHsieTcs: Xu-
MHUYECKasi aKTUBHOCTb ATUX 3J1eMeHTOB? [IponsmocTpupyiite OTBET, MyTeM HAHCAHUS XUMUYECKUX
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PeaKIHid.

2. [IpuBenuTe XUMHUYECKUE pEaKIUH, JEKallue B OCHOBE TMAPOMETAIIYPrH4YECKOro crocoda mnoiy-
YEHMsI METAJUINYECKOTO 30JI0Ta.

3. IIpuBenuTe XMMHUYECKHE PEAKIIMH, JIeXkKAlUe B OCHOBE T'MAPOMETAJULyprHUECKOro crocoda moiuy-
YEHHUSI MEJIU BBICOKOW YHUCTOTHI.

4. Kakue 371eMEeHThI BXOJAT B COCTaB CIIJIABOB: MEJIbXHOP, OpPOH3a, JIaTyHb?

5. MeTo/10M 3JIEKTPOHHO-MOHHOT'O 0ajlaHCa COCTaBbTE YPAaBHEHUS peakLUi B3aUMOJEHCTBUS LIMHKA C
H2SO04 (pass.), H2SO04 (comn.), BOZHBIM PaCTBOPOM T'MAPOKCHA HATPHUS.

6. MeToz0oM 3JIEKTPOHHO-MOHHOTO OanaHca COCTaBbTE YPAaBHEHHS PEAKLMHU 30JI0Ta C IIAPCKOW BOI-
KOH.

7. IlpuBeauTe NOJTHYIO SJIEKTPOHHYIO KOH(PHUTYpaLHio HOHA Au*. Kakue cBoiicTBa (ocHOBHBIE, aM}oO-
TEpHbIE, KUCIIOTHBIE) MPOSIBIIAET OKCUJ 30JI0Ta B 3TOM creneHu okucieHus? Ilogrsepanute cBoil BbI-
BOJI IIyTEM HAIMCAHUs COOTBETCTBYIOLINX XUMUYECKUX PEAKIMA B MOJIEKYISPHOI U MOHHOU (opMmax.
8. Mcnonb3yst MOJIEKYJIIPHYIO M HOHHYIO (POPMBI 3aIIMCH OCYLIECTBUTE LIETIOUKY ITPEBPALICHUN:

Cd — CdSO4 — Cd(OH),; — [Cd(NH3)4](OH), — CdS. C noMortiisio CripaBOYHBIX JaHHBIX 000CHYI-
T€ BO3MOKHOCTb IIPOTEKAHUS NOCIETHEH PeaKlUu ETIOUKH.

9. IIpuBenure xumMuyeckue GopMyJibl COEAUHEHUN: KaJIOMENIb, CYJIEMa, KUHOBAaPb.

d-3nemenTsl |11 rpynmnei
1. Kak M3MeHSIFOTCS OCHOBHBIE CBOWMCTBA OKCHIOB M ruapokcuaoB d-snementoB B || rpymme? Ioxa-
TBEPAMTE CBOW BBIBOJI ITyTEM HAIMCAHUS COOTBETCTBYIONIMX XMMHUYECKUX PEAKIIUN B MOJICKYISPHOU
Y MOHHOM opMmax.
2. IlpuBenuTe peaknuu, JEKANIMe B OCHOBE METAUIOTCPMUYCCKOTO METOJIA IMONTYYCHHS CKaHIUS U
JIaHTaHa.
3. [IpuBenuTe peakiuy NOJyYeHUsS] CKaHIUS U JIAHTAaHA METOJIOM DJISKTPOJIN3a X (PTOpHIa U XJIOpHU-
Jla COOTBETCTBEHHO.
4. MeTo1IoM 3JIeKTPOHHO-UOHHOTO OajiaHca cocTaBbTe ypaBHeHHUE peaknuuu: SC + HyO + KOH —.
5. MeToaoM 2IIeKTPOHHO-MOHHOTO OajaHca COCTaBbTE YPABHEHHE PEAKIUU:
Sc + H2SO04 (xomn) — [Sc(SO4)2] + ... .
6. MeToZ10M 3JIEKTPOHHO-MOHHOTO Oananca cocraBpTe ypaBHeHHE peakiuh: SC + HNO3pas5) —
7. MeTo10M 3JIEKTPOHHO-MOHHOTO OallaHCa COCTaBhTE YPABHEHUE PEAKIUU:
C62(504)3 + KMnOs+ ... = MnO; + CeO, + ... .
8. MeTo0M 2JIEeKTPOHHO-MOHHOTO 0ajlaHCca COCTaBhTE YPABHCHHUE PEAKITHH:
CeO, +NO+... > Ce* +NOs + ... .

d-aemenTsI |V rpynmsi
1. IlpuBeaute xumMuyeckue GopMysibl MUHEPATIOB: MIBMEHUT, IEPOBCKUT, pyTUil. COCTaBbTE MOIHYIO
JIEKTPOHHYIO KOHPUTypaIuio MUHEPAIO00pa3yIoOIIero JIeMeHTa.
2. IlpuBenute xumuueckue (Gpopmyiasl MUHEpaJIOB: OaaniaieuT v HUpKoH. COcTaBbTE MOJHYIO JIEK-
TPOHHYIO KOH(PUTYpaLIMI0 MUHEPAIO0OPA3YIOIIETro JIEMEHTA.
3. IlpuBenuTe ypaBHEHHUS PEaKIMii, JIeXallUX B OCHOBE JIBYX HMPUHLHUIIUAIBHO Pa3IMYHBIX CIIOCOOOB
MOJTyYeHUs IUPKOHUS U3 €ro TaJOreHUJOB. YKAKUTE, KaKHe CHelHalIbHbIe YCIOBHS HEOOXOIMMBI
JUISL OCYIIECTBIICHUS 3TUX PEAKIIAM.
4. MeTo/10M 3JIEKTPOHHO-MOHHOTO OaJlaHCa COCTaBbTE YpaBHEHHE PEAKIINU:
Ti + HNO3 + HF — [TiFg]* + ... .
5. MeTooM 3JeKTPOHHO-UOHHOTO OajaHca COCTaBbTE€ ypaBHEHHME PEAKIMU THTaHA C KOHLEHTPUPO-
BaHHOH a30THOM KHCIOTOM. [IpuBennTe MONHYIO ANEKTPOHHYIO KOHPUTYpallMi0 HOHA TUTaHa B MOJY-
YEHHOM B Pe3yJIbTaTe MPOTEKAHUS PEAKLIUU COEUHEHHH.
6. MeTooM 3JIEKTPOHHO-MOHHOTO OajaHca COCTaBbTE€ YPAaBHEHUS PEAKIMM HUPKOHUS ¢ KOHIIEHTPHU-
POBAHHOM CEPHOM KUCIIOTON IPU KOMHATHOW TEMIIEpAType U NPU HarpeBaHUH.
7. Kakue cBoiicTBa (OCHOBHbBIE, aM(OTEpHbIE, KUCIOTHBIE) MposiBisieT ruapokcua tutana(l1V)? Ipu-
BEJUTE PEaKLUU B3aUMOJECHCTBUS 3TOTO THAPOKCHIA C €KUM Kaliu (TIPH CIUIABJICHUM) M C BOJHBIM
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PacTBOPOM ILIABUKOBOM KHCIIOTHI.

8. Kakoii u3 ruapOKCHIOB IposiBiIsseT 0osbinne ocHoBHBIE cBoiicTBa: Ti1(OH), mam Ti(OH)3? Kak us-
MEHSIFOTCSI KHCJIOTHO-OCHOBHBIE cBo¥icTBa B psany Ti(OH)4 - Zr(OH)4 - HF(OH),4?

9. Kakoe siBiecHHE Ha3bIBACTCS «IAHTAHOMIHBIM cxxatuem»? Kak 3To sBJICHHE MPOSBISETCS B M3Me-
HCHUHU (PU3MYIECKUX XaPAKTEPUCTHK U XMMUYIECKUX CBOMCTB 3JIEMEHTOB IMMOOOYHBIX TTOATPYII?

d-31emeHTBI V rpynnsI
1. Kak monyuarot peppoBaHaguii 1 KaKOBO COICpKAHWE B HEM BaHA U ?
2. Okcuipl BaHAIUsl Pa3HbIX CTEIEHEW OKUCIIEHUS — M3MEHEHHME UX KHCIOTHO-OCHOBHBIX CBOWCTB.
Y CTOWYUBOCTD OKCUJIOB, UX LIBET U TUIHYHBIC PEAKIUH.
3. IlpuBeaure XuMu4eckre GOpPMYIIbl MUHEPATOB KOIyMOUTA U TAHTAJINTA.

d-anemenTtsl VI rpynnsl
1. CoctaBUTh NOJHBIE 3JIEKTPOHHBIE KOH(PUIYpallMd aTOMOB JJIEMEHTOB: XpOM, MOJUOJEH, BOJb-
bpam.
2. 'eTepononuKuCIOTH — ONPEeIeHUE U IPUMEPbl XUMUUECKUX POPMYI 3TUX KUCIOT.
3. Yerslpe cTaguu (XUMHUYECKUE PEAKIIMM) MOJYyUYEHUS YUCTOTO XPOMa U3 XPOMHUCTOTO KEJIE3HSIKA B
MPOMBIIIIJICHHOCTH.
4. [lpuBeaure XUMU4EeCKHe (OPMYITBI MUHEPATIOB: MOJHOICHOBBIN OJIECK, ICEITHUT, BOIb()PAMHUT.
5. IlpuBeaute xumMuueckue GopMyibl XapaKTepHBIX Ui XpoMma okcuaoB. [IpoustrocTpupyiite nusme-
HEHUE KUCJIOTHO-OCHOBHBIX CBOMCTB 3TUX OKCUIOB C MIOMOILBIO TUIHYHBIX JUIsI HUIX XUMUYECKHX pe-
aKIUH.
6. B kakoii cpenie CymecTByOT XpoMaT B Ouxpomar noHbl? KakoBa okpacka 3TUX HOHOB?
7. YTo Ha3bIBaETCSA XpPOMATOTEPMUEH B aHATUTUYECKON XUMUU?
8. Kakoii cruiaB Ha3bIBaeTCsl HUXPOM, TJI€ OH IPUMEHseTCs?
9. Kakoii criiaB Ha3bpIBaeTCsl OOSINT, T/Ie OH IPUMEHSIETCS?
10. Kak B VIb noarpynmne cBepxy BHH3 MEHSIOTCS KHCJIOTHBIE CBOMCTBA THIPOKCUIOB, COOTBETCTBY-
IOLMX BBICHIEN CTeNeHn okuciaeHus snemeHToB? IloaTBepaurte Bame yTBepxkaeHue myTeM Hamuca-
HUS COOTBETCTBYIOIIUX PEaKIINM.

d-3nemenTsl VIl rpynmst
1. MeToz10M 3JIeKTPOHHO-MOHHOTO OanaHca COCTaBbTE YpaBHEHHE peaKkIMi B3aUMOJCHCTBHS pEHUS C
ropsiueil KOHIIEHTPUPOBAHHOM cepHOM kuciaoToil. IIpuBenuTe MoiHy0 ANEKTPOHHYIO KOH(UTYpaIiio
HMOHA PEHUS B IIOJIy4YEHHOM COEAMHEHUU.
2. llpuBeaure xumuueckrue (OpMyJbl MHUHEPAJIOB: MUPOIIO3UT, OpayHUT, raycMaHuT. Hamwummre
MIOJTHYIO 3JIEKTPOHHYIO KOH(UTYPALIMI0 HOHOB MUHEPAIO00PA3YIOIIEro 2JIEMEHTa B 3TUX COEMHEHU-
X.
3. YkaxuTe coJiepaHue pa3IMYHBIX JIEMEHTOB B (peppomaprasiie (B MpoLEeHTaX) U NpUBEAUTE XU-
MHUYECKYIO PEaKLHUIO, JEKAUIYI0 B OCHOBE €r0 IOJy4EHHUSI.
4. IlpuBennuTe XMMHUYECKHE PEAKIIMHM, JIEKAIINE B OCHOBE AIFOMOTEPMHUUYECKOTO METOJA MOTYYECHHUS
MapraHia 13 TUPOJIIO3UTA.
5. Kak U3MEHSI0TCS KUCIOTHO-OCHOBHBIE CBOWCTBA OKCHI0B MapraHiia C MOBBIIIEHUEM €0 CTENEHU
okucnenus? [IpuBenure XMMHUYECKUE PEAKINHN, WILTIOCTPUPYIOIINE U3MEHEHHE dTUX CBOMCTB.
6. IlpuBeauTe Ha3BaHUs KUCIOPOACOAEPKAIIMUX KUCIOT U MX AaHMOHOB Ha OCHOBE MapraHia B pas-
JINYHBIX CTENEHSAX OKUCIICHMUS.
7. Ilyrem cocTaBieHUS METOAOM OHIIEKTPOHHO-MOHHOTO OanaHca ypaBHeHH#l peakuuit KMnO, C
NaNO; npoaeMOHCTpUpYTe BIMSHHE KHCIOTHOCTH CPEIbl Ha CTENEHb BOCCTAHOBIICHUS MapraHIa.
VYKaxxuTe LIBET pacTBOPOB, COAEPKALIUX IIPOLYKTHI BOCCTAHOBIICHUS MapraHLa.

d-3nementsl VIII rpynmsi
1. IpuBenute XxuMUYeckue (GOPMyYIIbI MUHEPAJIOB: MUPUT, CHUACPUT, MATHETUT. YKAKUTE CTCICHH
OKHCJICHHSI MUHEPAJI000pa3yOLIHX JIEMEHTOB B ATUX COSANHEHUSX.
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2. IIpuBenuTe XumMuueckue HopMyJbl KEeITOW U KPACHON KPOBSHOM CONMU. AHATUTHYECKUMH PEaKTH-
BaMHU Ha KaKWe€ MOHBI jKeJle3a SBISETCS KaKIoe U3 3TUX coequHeHuit? [lpuBenute xumMuueckue peak-
LU UX B3aUMOJEHCTBUS C COOTBETCTBYIOLUIMMU COEAMHEHUSMHU Kejle3a U Ha30BUTE MPOAYKTHI 3TUX
peakuuii (1aiiTe XuMU4Yeckoe U OBITOBOE Ha3BaHUsS MIPOJYKTOB).

3. Kakue creneHy oKncIeHus MposIBIISET jkene30 B coeauneHusx? [Ipuseaure xummuueckue GopmyIisl
COOTBETCTBYIOIIUX COCIUHEHHUIN U COCTaBHTE MOJHBIC AJIEKTPOHHBIE KOH(DUTYpAIK AJI1 HOHOB Keme-
3a B HUX.

4. MeTooM 3JIeKTPOHHO-MOHHOTO OallaHCca COCTaBbTE ypaBHEHHUE peakiuu ¢eppaTa Kajius ¢ cyibda-
TOM MapraHua B KUCJIOU cpene.

5. llpuBeaure xumuueckue GopMysbl MUHEPAIOB: MIUIJIEPUT U HUKEIHH. Y KQKUTE CTEIIEHU OKUCIIe-
HUSI MUHEPAJI000pa3yIoNX 3IEMEHTOB B 3TUX COSAMHEHUSX.

6. OcymectBure nenouky npespamienuii Co — Co(NO3z), — Co(OH), — [Co(NHs3)e](OH), —
[Co(NH3)s](OH)3. YpaBHEeHHS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOJHKHBI OBITH COCTaB-
JIEHbl METOJIOM 3JIEKTPOHHO-HOHHOTO OanaHca, peakiMy HOHHOTO OOMEHa MpeACTaBlICHbl MOJIEKY-
JSpHOM ¥ MIOHHOM (popmMaMH 3amucH.

OuaemenTsl |11 u 1V nepuoaa
1. Kak cieBa HampaBO MEHSIOTCS KHUCJIOTHBIC CBOMCTBa rujapokcuaoB d-meramwioB |V mepuona B
BhICIIEH cTeneHu okucieHus? IloaTBepauTe Bale yTBEpXkKACHUE IYTEM HAIMCAHUS COOTBET-
CTBYIOIIUX PEAKLIHIA.

2. Ha npumepe d-MeTayuioB pacCcKaxuTe 0 OepTOJUIHIAX: UX COCTaBe U (PU3NIECKUX CBONCTBAX.

3. Kaxkwue snements! |1l meproaa otHocsATes kK Hemetaiwtam? Kak cieBa HampaBo H3MEHSIOTCS QH3U-
YEeCKUE XapaKTEPUCTUKH aTOMOB 3TUX 3JeMeHTOB? Kak M3MEHSI0TCS KHCIOTHBIE CBOWCTBA THIPOK-
CHUJIOB 3THX AJIEMEHTOB B BBICUIEH CTENIEHU OKHCIIECHUS?

4. Kak U3MEHSIOTCSl KUCIIOTHO-OCHOBHBIE CBOICTBa ruipuaoB HemeTaioB Il mepuona? Hanummure
XUMHAYEeCKHe (POPMYJIBI 3TUX THAPHIIOB U POMIUTIOCTPUPYHTE CleIaHHbIii Bamu BBIBO/I.

Buaer (oopazey) x 3x3aMeHy (IPOMEKYTOUYHBIH KOHTPOJIb)

1. [TpuBenure xumMuueckrue GopMyJibl MUHEPAJIOB: MOJINOACHOBBIN OJecK, IEEeNnT, BOJIb(ppaMurT.
2. [Touemy KpeMHU# pacTBOpsieTcsl B cMecH (PTOPOBOIOPOIHON U a30THOM KHUCJIOT U HE pacTBOPSIET-

Csl B KOHLIEHTPUPOBAHHOM a30THOW KHCI0TE? MEeTO0M 3IIEKTPOHHO-UOHHOTO 0ajlaHCca COCTaBbTE HOHHOE
U MOJIEKYJIIPHOE YPAaBHEHHUSI TOU PEaKLUH.

3. Kakoit u3 muHepaioB nenecooOpa3Hee BBIOpaTh Il MOTYyUYE€HUs TUIPOKCUAA HATPUSI M KaK TOJY-

YUTh U3 3TOT0 MUHEpasa HaTpHuit?

4. CocTaBbTe MOJICKYJIIPHOE M HOHHOE YPABHEHHS PEAKIIMHA COBMECTHOTO THAPOJIH3a COJICH:
A|2(SO4)3 + Na,CO; + H,O —
5. Hanumure B MOJIEKYJISIpPHOM ¥ MOHHOM (popMax peakiuy, JexKalue B OCHOBE CIEAYIOUIUX Mpe-

BpALLICHUM:

S — H3S - FeS — SO; —» SO3 —»BaS0O,.
6. cronb3yst MeTOT 3JIEKTPOHHO-MOHHOTO OajlaHca, COCTaBbTE YPaBHEHUE PCAKIIHH:
Mg + H,SO, ® —> -
7. [TomydeHne METALTMYECKOTO KOOATbTa B IPOMBIIIIICHHOCTH BeAyT 1o cxeme CoS — CoO — Co.

Ckonpko KoOanmbTa MOKHO TonyduTh U3 500 kr pynsl, coaepxarmeid 60 % Co0S? Beixom mpojaykra co-
craBiseT 80 % OT TEOpETUYECKOTO.

8. CKOJIbKO I THUJIPOKCHJIA HATPUS HY>KHO MPUOABUTH K 5 M® BOJIBI, 9TOGBI YCTPAHUTh €€ BPEMEHHYIO

KECTKOCTb, PaBHYIO 7,77 MIKB/1?

Bomnpocekl Kk onpocy 1o TeMaM JIa00paTOPHBIX U MPAKTHYECKHX PadoT (npumepor)
(Tekymii KOHTPOJIb)

1. Kakue XxuMuyeckue COeMHEHHUs HasbIBaroTcs OopaHamu? Hamumumrte xumuyeckyio ¢opmyiy Hpo-
CTEMILIEro U3 ATUX COETUHEHHH, CYyILIECTBYET JIH OHO B OOBIYHBIX YCIOBUSX?

19



2. Xumuueckas popmyna u cTpoeHue 6opasona (3:1bp00pa). s yero npuMeHseTcst 3T0 CoeuHeHne?

3. Xumunueckas dhopmysna MUHepana KopyHI. Kak Ha3pIBaeTcs, M KaKoW IBET UMEET JAPArolleHHBIN Ka-
MCHB, SBIISIONIHICS KOPYHIOM, COAEPIKAIIAM IPHUMECHBIEe HOHBI Cre*?

4. Yro Takoe mpoluecc BhlmenadynBanus B XuMUU? C MOMOIIBIO KAKHX PEareHTOB OH OCYILECTBIISICTCS ?
5. Kaxkwue amrorponHsie Moaudukanuu yriepoaa Bel 3Haere? B ueM 0COOCHHOCTh KaKI0H M3BECTHOM
Bam monudukanun?

6. Kakwue coequnaenus Ha3bpIBalOTCs kapOooHmIamMu MetaiioB? [IpuBeante mpuMepsl STUX COSAMHEHUA.
7. B noHHO# popMe mpuBeINUTE PEAKIUIO TOTYYSHHs THOIMAHAT- HOHA.

8. Kak u3meHstorcst ocHoBHBIE cBolicTBa B psay Ge(OH),-Sn(OH),-Pb(OH),?

9. IlpuBemute XUMHYECKYIO (HOPMYITy cOeUHEHUS (pocreH.

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

11. Xumnueckas popmyiia COeIMHEHUS, HA3bIBAEMOT0 CypHUK. Kakoro oHo 1Bera, rjie npuMeHseTcs?

12. Kakue mogudukanuu ¢pochopa Bam n3BeCTHBI, 4eM OHU pa3IHUAOTCS?

13. Xumuueckas GopMyiia U CBOMCTBA THIPOKCHUIIAMHIHA.

14. ITpuBenute GOPMYIBI CASTYIOIUX XUMAYECKUX COCTMHEHUN: CTUOM Kanus, apcuH, cTuouH. [Ipen-
JIOXKHUTE PEAKIIUIO TIOJTYUYCHHUS apCHHA.

15. ITpuBenute rpaduueckue Gopmyisl okcuaa azora(l) u pochopHOBATHCTON KHCIOTHI.

16. [IpuBoas rpadudeckue HopMyIibl, IPOCIETUTE MEPECTPOUKY B OKpYx eHHH docdopa B pocopHOBa-
tucToi, pochopucroit, Mmera- u oprodocopHoii KucIoTax. KakoBbI CTEIICHh OKUCIICHUS M BaJICHTHOCTh
dbocdopa B 3TUX COCTUHCHHUAX ?

17. Kak menstorcst ocHoBHBIe cBoiicTBa B psay P(OH); — As(OH); — Sb(OH); — Bi(OH)3? dokaxute
CBOU BBIBOJI ITyTE€M HAIMCAHHS PEAKIIHH.

18. [IpuBeauTe XuMuveckre GOpPMyIbl HOHOB aHTUMOHHS W BUCMyTHia. [IpemioxuTe peakiuu, mpuBo-
JSIIIUE K TTOSIBIICHUIO 3TUX HOHOB.

19. Tpu craguu MPOMBIIIIEHHOTO METO/1a MOJIyYeHUsT TPUOKCUHUTpATa Bogopoaa?

20. [TyreM HamucaHUsi TPOMEKYTOUHBIX PEAKIIMNA OOBICHUTE UCKIIOYUTEIBHO CHIBHYIO OKUCITUTEIBHYIO
CTIIOCOOHOCTH «IIAPCKOM BOJKH.

21. llpusenute rpaduyeckyro GopMyny a30THCTOBOJOPOIHONW KHCIOTHI, YUUTHIBAs, YTO B HEM MPHUCYT-
CTBYIOT a30ThI B CTETICHSIX OKUCIIEHHS +5 1 -3.

22. Xumnueckas Gpopmyna nupodochopHoit kucnotsl? [loctpoiite ee rpaguueckyro popmyiy.

23. Kak u3MeHS0TCS B PATY PO, —>As0,*—>Sb0,>—BiO3 okuciuTenbHbIE CBOCTBA annoHOB? Hazo-
BUTE OTH aHUOHBI.

24. O30H, cTpoeHHe MoJeKyibl. KauecTBeHHas peakiys Ha IpUCYTCTBHE O30HA.

25. Kak U3MEHSFOTCSI OKHCITUTENLHBIC U METAITMYEeCKHE CBOMCTBA B psany O-S-Se-Te-Po?

26. Tpu cTaguy MPOMBILUIEHHOTO TOTY4YEHUS! CEPHON KUCIIOTBI.

27. TlupocepHas KUCIOTA, ee Tpaduyeckas hopMyIa.

28. TuocepHas KucioTa, ee rpapudeckas popmynia. Peakius nonyueHust THOCYIb(HATOB.

29. Xumuuaeckue (GpopMysiel MUHEpAJIOB: TiiayOepoBa COJb, THIIC, JKEIE3HBIH KYyOpPOC, XPOMOKAIUEBBIE
KBACIIBL.

30. [IpuBenuTe XuMu4Yeckre (HOpMYIIbl MUHEPAJIOB KOJTYMOWUTA M TAaHTAJIHUTA.

31. Kak nonyuatoT geppoBaHauii 1 KaKOBO COJIepKaHHe B HEM BaHaIus?

32. Okcuapl BaHAIUsl PAa3HBIX CTETMECHEH OKWCICHHS — W3MEHEHHE WX KHCIOTHO-OCHOBHBIX CBOMCTB.
VY CcTONUMBOCTD OKCHJIOB, UX I[BET U TUIIMYHBIE PEAKIIHH.

33. CocTaBHUTh NOJHBIE AIEKTPOHHBIC KOH(PHUTYPAIINU aTOMOB DJIEMEHTOB: XPOM, MOJINOIEH, BOJIb(pam.
34. I'eTeponOAMKUCIOTH — ONPEAeTICHUE U TPUMEPBl XUMUYECKUX (POPMYIT 3TUX KHCIIOT.

35. Yetppe craguu (XMMUYECKHAE PEAKINN) TONYYEHHUS YHUCTOTO XpOMa W3 XPOMHCTOTO JKEJIe3HsIKa B
IPOMBIIIJICHHOCTH.

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

37. XapakTepHble JJI1 XpoMa OKCHJIbl: U3BMEHEHHE MX KHCIOTHO-OCHOBHBIX CBOWMCTB Ha MpUMepe TUIIHY-
HBIX XUMHUYECKUX PEaKINH.

38. B kakoii cpesie CylecTBYIOT XxpoMar U OuxpomaT HoHbI? KakoBa okpacka 3TUX HOHOB?

39. Kakoii crimaB Ha3pIBaeTCS HUXPOM, TJI€ OH TPUMEHSIETCs?
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40. Kakoii cruiaB Ha3pIBaeTCs MOOEAUT, TJI€ OH IPUMEHSIETCS?

HB©Oooo~No O A

0.
11.
12.
13.
14.
15.
16.

TeMbl 10KJIa10B U Npe3eHTANMIi (npuMepbl) N1 0OUHOI PopMBbI OyUueHUst
(Tekyumuii KOHTPOJIb)

I'urncoBble BSOKYIME: [TOJIy4YE€HHE U3 IPUPOJHOIO ChIPhs U MPOMBIIIJIEHHBIX OTXO/0B, CBOICTBA U
00JacTh NIPUMEHEHHUS.

MarHne3uanbHble BXKYIIHE: TOIYy4eHNE U3 IPUPOIHOTO ChIPbs ¥ IPOMBIIIIIEHHBIX OTXO/A0B, CBOM-
CTBa U O0JIACTH MTPUMEHECHHS.

N3BecTh cTpouTENbHAS: I0JIy4€HHE U3 IPUPOJHOTO ChIPhsl M IPOMBILIUIEHHBIX OTX0JI0B, CBOMCTBA
¥ 00J1aCTH IPUMEHEHUSI.

CkaHupyto1as 30H10Basi MUKPOCKOIIMSI: IPUHLIUIIBL, allllapaTypHoe 0(OpMIIeHUE, TPUMEHEHUS.
burtymbl: nosyueHue, cBocTBa U 001aCTH TPUMEHEHUS.

Jlertu: nosryuyeHue, CBOMCTBA U 00JIACTH IPUMEHEHHUS.

TBepaple MeHbl: TOTy4YeHNne, CBOMCTBA U 00JIACTH UX MIPUMEHEHHS B CTPOUTEIHCTBE.

L{BeTHbIE cTEKA: TOTyYEHHE, CBOMCTBA U 00JIACTH IPUMEHEHHS.

OMaiu: noiay4eHue, CBoicTBa U 00JaCTH IPUMEHEHHUSL.

[TonmynparoneHHble KaMHHU, OTHOCsIIKECs K cucteMaM T1 — Ta: IpUpoiHbIE U HCKYCCTBEHHBIE.
HanoTtexHosoruu B Npou3BOCTBE HOBBIX MaTEpUasOB.

HanoaucnepcHble MaTepHralibl B CTPOUTENIBCTBE.

Hanomarepuaiibl 1 HAHOTEXHOJIOTUU B MEIULIMHE.

Hanomarepuainsl B napgproMepuu.

Hanomarepualibl B aBTOMOOUIIECTPOCHHUH (CAMOJICTOCTPOCHUH ).

Hanomatepuaisl 1 oxpaHa OKpY»Karolei cpe/bl.

7.4. CooTBeTCTBHE HIKAJIbI OLICHOK U YPOBHell c()OpMHPOBAHHBIX KOMIIETCHIM

Yposens chopmu-
POBaHHBIX KOMIIE- Onenka [MosicHenus
TEHIUN

Bricokuit

Teopetnueckoe comepxkaHue Kypca OCBOCHO IOJHOCTBIO,
BCE MPEeyCMOTPEHHBIE MPOrpaMMoit 00ydeHHs yueOHbIe 3aJaHHs
BBIIIOJIHEHBI.

OOyuaromuiics 3HaeT CTPOCHHE aTOMOB U MOJIEKYJI, OCHOBBI
TEOPUHU XUMHUYECKOMN CBSI3U B COCMHEHUAX PA3HBIX THIIOB, OCHOB-
HBIC 3aKOHOMEPHOCTH IPOTEKAHUS XMMHUYECKUX IPOLIECCOB U Xa-
PAKTEpUCTUKN PABHOBECHOI'O COCTOSIHMS, XMMHUYECKHE CBOMCTBA
JJIEMEHTOB pa3JIMUHBIX rpynn Ilepuonnyeckon CUCTEMBI U HX
BAKHEUIINX COCIUHEHUN, CTPOCHHE M CBOMCTBA KOOPAMHAIMOH-
HBIX COCIUHEHUN. YMEET BBINOJIHATh OCHOBHBIE XUMUYECKHE OIIE-

«5» panuu, onpenenasaTh TEPMOJIUHAMUYECKUE XapAKTEPUCTUKA XUMHU-
(oTnHM4HO) YECKUX PEaKIUN MU pPABHOBECHBIE KOHLIEHTpALMU BELIECTB, HC-
IIOJIb30BaTh OCHOBHBIE XMMHWYECKHE 3aKOHBI JUIS PELICHUs Ipo-
(beccroHaNIBHBIX 3a/1a4, UCTOJIb30BATh 3HAHUS O CTPOCHUU Bellle-
CTBa, PUPOJIE€ XUMHUYECKOMN CBSI3U B PA3IUYHBIX KJIACCAX XUMHYE-
CKMX COCJUHEHUHU JJIs IIOHMMAaHMs CBOMCTB MAaTEpUAIIOB U MeXa-
HH3Ma XHMHYECKHX IPOLECCOB, MPOTEKAIIUX B OKPYKAKOLIEM
Mupe. Biageer TeopeTMUYeCKMMHU METOJaMU OIMCaHUsS CBOMCTB
IIPOCTHIX U CJIIOKHBIX BEIIECTB HA OCHOBE 3JIEKTPOHHOI'O CTPOEHUS
aTOMOB U UX I0J0KeHUs B [lepnoandeckoil cUCTEME XUMUYECKUX
AIIEMEHTOB, AKCIEPUMEHTAIbHBIMU METOAAMM olpeaeneHus Qu-
3UKO-XMMHYECKUX CBOWCTB HEOPTaHUYECKUX COCIUHEHUN.
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Orenka

IMosicaenns

bazosniit

«dy»
(xopor1o)

TeopeTnyeckoe coliepKaHue Kypca OCBOEHO ITOJIHOCTBIO,
BCE MPEAYCMOTPEHHBIC MPOTPpaMMOi 00yUeHUS yueOHbIC 3aaHus
BBITTIOJTHEHBI ¢ HE3HAUYNTEIILHEIMUI 3aMCUaHUSIMU.

OO0yuarmuiicss B OCHOBHOM 3HAET CTPOSHHUE aTOMOB M MO-
JIEKYJI, OCHOBBI TEOPUU XUMUYECKOMN CBA3U, OCHOBHbBIEC 3aKOHO-
MEPHOCTH MPOTEKAHUSI XUMUYECKHUX MPOLIECCOB U XapaAKTEPUCTH-
KM PaBHOBECHOT'O COCTOSIHUS, XHMUYECKUE CBOMCTBA JIIEMEHTOB
paznuuHbIX rpynn [leppoandyeckoi CUCTEMBI M UX BayKHEUIIINX
COEMHEHUI, CTPOCHUE U CBOKMCTBA KOOPAMHALIMOHHBIX COEIUHE-
HUM. YMeEET BBINOJIHATh OCHOBHBIE XMMUYECKHUE OTEpaIliu, OIpe-
JIETATh TEPMOJIMHAMHUYECKUE XapAKTEPUCTUKN XUMUYECKUX PEaK-
U ¥ paBHOBECHBIE KOHIIEHTPAIIMH BEILIECTB, UCIIOIB30BaTh OC-
HOBHBIC XMMHUYECKUE 3aKOHBI JUISI PEIICHUS TPO(HECCUOHATLHBIX
3a/1a4, UCMOJIb30BaTh 3HAHUS O CTPOCHUH BEILIECTBA, IPUPOJIC XHU-
MHYECKOH CBSI3M B PA3JIMYHBIX KJIACCAX XUMHUYECKUX COCAUHEHMI
JUUIsl IOHUMAaHUs CBOMCTB MaTEpUaIoB U MEXaHU3Ma X UMUYECKUX
MPOLECCOB, MPOTEKAIOIINX B OKpYXKaroueM Mupe. Brageer teope-
TUYECKUMH METOJaMHU OMMCAHUS CBOMCTB MPOCTHIX U CIOKHBIX
BEILIECTB Ha OCHOBE 3JICKTPOHHOI'O CTPOEHHUSI aTOMOB M UX IOJIO-
>kenus B [lepronnueckoit cucteMe XMMUYECKUX 3JIEMEHTOB, DKC-
MEPUMEHTAIBLHBIMU METOJIAMHU OTIpeieTIeHUsT (PU3UKO-XUMUYECKUX
CBOMCTB HEOpPraHWYECKUX coenrHeHuii. Ha ocHoBe 3HaHui 0O
CBOMCTBAX U CTPOCHUHU BEILIECTBA MPOBOJUT IMOJO0P PEareHToB,
CIocoOeH MPOBOAMTH aHAIN3 MOJTYYCHHBIX TAHHBIX, HO JOMyCKa-
€T HETOYHOCTH B ()OPMYJTUPOBKAX M BHIBOJIAX.

[Toporossiii

«3»
(ymoBneTBOpH-
TEJIbHO)

TeopeTnyeckoe coIepxKaHUEe Kypca OCBOEHO YaCTUYHO,
OOJIBIIMHCTBO IMPEAYCMOTPEHHBIX MpPOrpaMMol oOyuyeHus y4eo-
HBIX 3aJIaHUI BBITIOJTHEHO, B HUX UMEIOTCS OIIHOKHU.

OO0yuaromuiicss UMEeT NMPEeICTaBIEHHE O CTPOEHUU aTOMOB U
MOJIEKYJI, OCHOBaX TEOPUU XMMHUUYECKOW CBSI3M, OCHOBHBIX 3aKO-
HOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX IMPOIECCOB, XUMUUYECKUX
CBOMCTBAX 3JIEMEHTOB pa3zinyHbIX rpymnmn lleproanyeckoit cucre-
MBI M UX BOXHEUIINX COCIMHEHMI, CTPOEHUU M CBOMCTBAaxX KOOP-
JTUHAIIMOHHBIX coenHeHn. OOyUaronuiicss MOXeT o] pyKOBO/I-
CTBOM BBITIOJHATH OCHOBHBIE XMMUYECKHE OTEPAIlUU, OTPEETAThH
TEPMOJIMHAMUYECKUE XapAKTEPUCTUKA XUMUYECKUX pPEaKUuid u
PaBHOBECHBIE KOHIICHTPAIIMM BELIECTB, MCMOJIb30BATh OCHOBHBIC
XUMHYECKHUE 3aKOHBI JJIsl pelieHus NpodecCHOHATBHBIX 3ajad,
WCIIOJIh30BaTh 3HAHUSI O CTPOSHUU BEIIECTBA, MPUPOJEC XUMHUE-
CKOM CBSI3M B PA3JIMYHBIX KJIACCAX XUMUYECKUX COCAMHEHUU NSt
MMOHUMaHHUS CBOMCTB MaTEPHAIOB M MEXaHU3Ma XUMUUYECKHUX TIPO-
LIECCOB, MTPOTEKAIOIIMX B OKpYyXkKarollem Mupe. Bianeer teopeTu-
YECKMMH METOJaMH ONHCAHUs CBOWCTB MPOCTHIX U CIOXHBIX Be-
HIECTB HA OCHOBE 3JIEKTPOHHOTO CTPOEHHUS aTOMOB M UX MOJIOXKE-
Hus B [leproandeckoil cucTeMe XMMHYECKHUX AJIEMEHTOB, DKCIIE-
PUMEHTAIBHBIMA METOAAMU OMpeNeleHus (HU3NKO-XUMHUECKUX
CBOMCTB HEOPraHWMYEeCKUX coenuHeHuil. CrmocoOeH MPOBOIUTH
aHaJIU3 TMOJIYYEHHBIX pPEe3yJbTaTOB MCCIEIOBAaHUA, JOIMYCKas He-
3HAYNUTEILHBIE OIMOKH.
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Yposens chopmu-
POBaHHBIX KOMIIE- OmueHka [MosicHeHus
TEHUUHN

Teoperuueckoe cojepkaHue Kypca HE OCBOCHO, OOJBIINH-
CTBO IPEIyCMOTPEHHBIX IpOrpamMMmoil o0ydeHHs ydeOHbIX 3aja-
HUH 700 HE BBIMOJIHEHBI, TUOO coaepkar TpyObie OmUOKH; J10-
NOJHUTENbHAs CaMOCTOsITeNIbHAsE padoTa HaJg MaTepualloM He
npuBeia K KakoMy-Iu00 3HAYUTETbHOMY IMOBBIIICHUIO KadecTBa
BBINOJIHEHUS] YUE€OHBIX 3aaHUH.

OOyuJaromuiics He 3HAa€T OCHOBHBIX 3aKOHOB XMUMHH, TJIOXO
«2» IIPEJCTABIISIET BO3MOXKHOCTh UX MCIIOJIB30BaHMsI IIPU IIPOBEICHUH
Husknii (HEeyZOBIETBO- | BBIYMCIIEHUH IO ypaBHEHUsAM peakuuil. Fimeer ciabble npeacTas-
PUTEIBHO) JICHUS O CTPOEHUU BEUIECTB U UX XMMHUYECKON aKTUBHOCTH, O CIIO-
co0ax MpeBpalleHUs] OJHUX BEIIECTB B JIPYrUe€, HE BIAJEET METO-
JaMHM BBIOOpa ONTUMAJIBHBIX YCIOBUN INPOTEKaHWs peakuuid u
BO3MOKHOCTH BJIMSIHUS HAa CMEILEHUE XUMUYECKOIO0 PAaBHOBECHS, C
LEJIBI0 YBEJIMYEHUsI BBIXOJA NMPOAYKTOB peakuuu. He cnocoOen
noa0UpaTh peareHThl ISl pEIIeHUs IOCTaBJICHHBIX 3amad. He
BJaJieeT HaBbIKaMU 00OOIIEHUS U OLIEHKH MOJIYYEHHBIX pe3yibTa-
TOB HUCCIIEAOBAHUSL.

8. Metoauyeckue yKkazaHusi JAJ1sl CAMOCTOSITeIbHON padoThl 00y4arouxcst

CamocrosiTenbHas paboTa ciocoOCTBYET 3aKpEIICHUIO HABBIKOB paOOThI ¢ yUeOHOW U Hay4yHOMU JIK-
TepaTypoi, OCMBICIICHUIO U 3aKPEIUICHUIO TEOPETHUYECKOI0 MaTepHualia, ClIOCOOHOCTH MCII0Jb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B IPO(MECCUOHATIBHON JAESITENbHOCTH.

CamocrodTrenbHas paboTa BBIIOJHSAETCS BO BHEAYJUTOPHOE (ayJUTOPHOE) BpeMs IO 3aJaHUI0 U
IIPU METOJMYECKOM PYKOBOJCTBE MPENoJIaBaTelsl, HO 0€3 ero HeMoCPeACTBEHHOI0 y4yacTus (IIpU YacTHyY-
HOM HENOCPEJCTBEHHOM YYacCTHHM IPETo1aBaTelis, OCTaBIIAIOLIEM BEIYLIYIO POJb B KOHTPOJIE 3a paboToi
CTYZICHTOB).

Dopmel camocmoamenvHou pabomusl 6akanaBpoB pa3HOOOpa3Hbl. OHU BKIIOYAIOT B ce0sl U3yye-
HUEe y4yeOHOM, HAayYHOM M METOJIMYECKOW JUTepaTyphl, MaTepUaIoB MEPUOIUIECKUX M3JIaHUI C IpUBIIe-
YEHHEM 3JIEKTPOHHBIX CPEACTB O(PULMANBHOM, CTATUCTUYECKOH, MEPUOANYECKON U HaydyHOW MHPOpMa-
L[MU; CO3/IaHNE NIPE3EHTALNN U T0KJIa/10B.

B mponecce nzydenuss aucuuiuinHbel «OO0IIas 1 HeopraHudeckas XUMHs» OakajaBpaMu Harpas-
nenus 18.03.01 «Xumudeckast TEXHOJOTHUS» OCHOBHbIMU BUOAMU CAMOCMOSMENbHOU PAdombl IBISIOTCS:

- IOATOTOBKA K ayJAUTOPHBIM 3aHATHUAM (JEKIHSIM U J1a00paTOPHBIM 3aHATUSAM) U BBINOJIHEHHE CO-
OTBETCTBYIOILIMX 3aJlaHUN;

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

- IOJITOTOBKA JIOKJIA/I0B M MIPE3ECHTAIHH;

- IOATOTOBKA K 3K3aMEHY.

Ha 3aHATHAX JIEKHMOHHOTO THIMA IMpPENojaBaTeNlb M3JIaraeT M pa3bsCHIET OCHOBHBIE, Hanboiee
CIIOKHBIE TTOHSATHUSI TEMBI, a TAKXKe CBSI3aHHbIE C HUMH TEOPETUYECKHE U MPaKTHUYECKUEe MpOoOJieMbl, JaeT
PEKOMEHIallMU Ha BBIOJHEHHE CAMOCTOSATEIbHOM paboTHI.

B xoxe nekmuii 00ydarommumMcs: peKOMEHTYeTCs

- BECTH KOHCIIEKTHPOBAaHUE YUeOHOTr0 MaTepuana;

- oOpamaTh BHUMaHUE Ha OINpeAeTeHUs NOHITHH, (OPMYIHPOBKU 3aKOHOB M MX MaT€MaTUYeCKOe
BBIpQ)KEHUE, MOJIOKEHHS, PACKPBHIBAIOIINE COAEP)KaHUE T€X MM MHBIX SBJICHUN U MPOILIECCOB, HAYYHbIE
BBIBOJIBI M TPAKTHYECKUE PEKOMEHIAIINH 110 HX TIPUMEHEHUIO;

- 33/1aBaTh MPEINOJABATEI0 YTOUYHSIOIIME BOIPOCHI C LIEIBI0 YSICHEHUS TEOPETHUYECKHUX IOJIOXKE-
HUMW, pa3pelieHns CIOPHBIX CUTYalui.

B pabounx KOHCHIEKTax >KelaTelbHO OCTaBJIATH IOJIA, Ha KOTOPBIX BO BHEAYIUTOPHOE BpeMs
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MOXKHO C/IeTIaTh TIOMETKH M3 y4eOHO-METOJUIECKOr0 00ECIIeUeHHs Il CaMOCTOSTENIbHON paboThl 00Y-
YalOIIMUXCS, JOMOJHAIOMIET0 MaTepHhall MPOCIYIIaHHOW JIEKIIMU, a TaKKe MOMETKH, MOJYEPKHUBAIOIIHNE
0c00yI0 B&KHOCTh TE€X MJIM WHBIX TEOPETHYECKUX TTOJIOKCHHH.

Jlis ycremHoro oBjia/ieHus KypcoM HE0OXOAMMO MOCEIIaTh BCe JIGKIUHU, TaK KaK TeMaTUYeCKUi
MaTepHall B3aMMOCBsI3aH MEeXIy co0oii. B ciyyasx mporycka 3aHSATHS CTYIEHTY HEOOXOAUMO CaMOCTOS-
TEJIbHO U3YUYUTh MaTepHall U OTBETUTH HAa KOHTPOJbHBIE BOIPOCH IO MPONYLUIEHHONW TeMe BO BpeMs MH-
JTUBUAYAIbHBIX KOHCYJIbTALUM.

JlaboparopHble 3aHIATHS — 3TO aKTUBHas Gopma yueOHoro mporuecca. [Ipu nmoaroroske k igadopa-
TOPHBIM 3aHATUAM OOydaromeMycs HEOOXOIMMO M3YYHTh OCHOBHYIO JINTEPATypy, O3HAKOMHUTCS C J10-
MOJIHUTENIBHON JIUTEPaTypOid, y4ecTb PEeKOMEHJAINK MpenoaaBaress. TeMbl TEOPEeTUUECKOTO CoaepKa-
HUS TIPEAINOJAraloT JAUCKYCCHOHHBIM XapakTep oOcyxiaeHus. bonbmas 4acTe TeM AMCHUIUIMHBI HOCHUT
MPAKTUYECKUIM XapakTep, T.€. MpPEeIojaraeT BHIIOJHEHHE JIa0OpAaTOPHBIX 3aJaHUIl M pellleHue 3ajad,
aHaJIN3 MPAKTUYECKUX CUTYALIHUH.

BaxHOW YacThlO CaMOCTOSATENBHOM pabOTHl SBJISETCS YTEHHE Y4eOHOW M HAYYHOM JIMTEpaTypBhl.
OcHoBHas (yHKIHS YIeOHUKOB — OPUCHTHPOBATH CTYACHTA B CUCTEME 3HAHHI, YMEHHUI U HABBIKOB, KOTOPbIE
JOJDKHBI OBITH YCBOGHBI OYAYIIMMH CHEMAIMCTaMU 110 JAHHOW TUCLUILINHE.

Ompoc 1o Teme 1abopaTopHOit paboThl TPEACTABISIET COOOW OTBETHI Ha MOCTABIICHHBIC BOIIPOCHI
nepen 1abopaTtopHoil paboToil u mocie e€ BbImoNHEHUs. M3noxkeHne B MMCbMEHHOM BHJIE PE3YJIbTAaTOB
AKCIIEPUMEHTA U TEOPETUUYECKOT0 aHAIM3a WM PEUIeHHE 3a7auu o omnpeneneHHo Teme. CoaepxaHue
WHUBUAYAIBHBIX BOIMPOCOB IO TeMaM JabOpaTOpHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY Oakasas-
POB 110 OCHOBHBIM BOIIpOCaM Kypca. YpOBEHb BBINOJIHEHMS M1O3BOJISET MPENOJABATENIAM CYAUTh O XOJ€
CaMOCTOSITENILHOM paboThl OaKanaBpOB B MEKCECCUOHHBIN MEPUOJT M O CTETIEHU MX MOATOTOBKH K dK3aMme-
HY.

[ToaroroBka K 9K3aMeHY MPEIoJIaraer:

- U3y4YE€HHUE OCHOBHOM U JIOIIOJIHUTEIIBHOM JINTEPATYPHI;

- U3y4YEeHHE KOHCIIEKTOB JICKIIHIA;

- y4acTue B IPOBOJUMBIX KOHTPOJIbHBIX OIIPOCAX.

[TonroroBka qOKJIaJOB U IPE3EHTALIMMN:

- JIOKJIaJ] COCTaBJISI€TCS 110 BHIOPAHHOM TeMaTHKe, MpearoiaraeT noj100p HeoOX0IMMOTo MaTepu-
ajla ¥ €ro aHaju3, ONpeieJIeHUE ero akTyaJlbHOCTH U JJOCTATOYHOCTH, (OPMUPOBaHUE IIJIaHA J0KIa1a UITH
CTPYKTYpPHBI BBICTYIUIEHHS, TAKUM 00pa3oM, yToObl TeMa ObLIa MOJHOCTHIO packpbiTa. M3ioxeHue mare-
pHuaia JOHKHO OBITh CBSA3HBIM, MOCIEI0BATENbHBIM, TOKa3aTeabHbIM. CIIOCO0 M3I0XKEHHS MaTepuana Jiis
BBICTYIUICHUS JOJIKEH HOCUTh KOHCTIEKTUBHBIN WJIM T€3UCHBIN XapakTep.

- moAroToBieHHas B PowerPoint mpe3eHTanus 10DKHA WLTIOCTPUPOBATH AOKIAA U ObITh YAOOHOU
JUTSL BOCIIPUSITHSL.

9. llepevyennb HHGOPMAITMOHHBIX TEXHOJIOTHIA, HCI0JIb3yeMbIX
MPHU OCYLIECTBJICHNH 00pa30BaTEJIbHOI0 MPOLecca Mo AUCHUILINHE

JIJ1sl yCTICIITHOTO OBJIQJICHUS TUCIIMIIMHON MCIIOJIb3YIOTCS CIICAYIONINE HHOOPMAI[MOHHBIE TEX-
HOJIOTUU OOyUYEeHUSI:

e [lpu mpoBeACHUHU JICKIMI HCIOJB3YIOTCS TPE3CHTAllMM Marepuana B nporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHATBHBIC CaAMTHI, HCIOIB30BAHNUE BHICOMATEPUATIOB
pa3IMYHBIX HHTEPHET-PECYPCOB.

e [lpakTuveckue 3aHATHS MO TUCHHUILUIMHE MPOBOJSITCS C HCIOJNB30BAHUEM BHICOMATEPUAIIOB
pa3IMYHBIX MHTEPHET-PECYPCOB MO HHIUBUAYAJIBLHO MOJAOOpAaHHBIM BapHaHTaM 3aJaHuil B y4eOHOU
aynautopun «KOMITBIOTEPHBIH KI1accy.

e JlabGoparopHble 3aHATHS [0 JUCIHMILIMHE MPOBOIATCS B CICHUAIN3UPOBAHHON y4eOHOM
ayJMUTOPHUH.

JlabopaTopHbIe 3aHATHS MO JUCIUILIMHE TMPOBOIATCS C UCIOJIB30BAHUE PA3IMYHOTO J1ab0paTOp-
HOro oOopynoBanus. Ha 3aHATHM B XMMHUYECKOH JIAOOPATOPUU OOYUAOLIUIICS 3HAKOMHUTCS C Pa3JIUUHbBI-
MH BEIIECTBAMU U TMpUEMaMK pabOThl C HUMH B 3aBUCHUMOCTH OT MX arperaTHOTO COCTOSHHSI, XHUMHYe-
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CKOM aKTMBHOCTH U CTEIEHU TOKCUYHOCTH. YUHUTCS MPABUIBHO MOJb30BATHCSA PA3IUYHON XHUMUYECKOU
MOCy10M, 000py/I0BaHWEM M MPUOOpaMU. 3HAKOMUTCS ¢ XUMHUUYECKHUMHU U (PU3HKO-XUMHUUYECKHUMH METO-
JlaMH aHaJIK3a BEIIECTB.

B mnponecce u3ydeHHs AMCHUIUIMHBI YYCOHBIMU IEISAMH SIBIISIOTCS TEPBUYHOE BOCIIPUSTHE
y4eOHO MH(POPMAIUU O TEOPETHUYECKUX OCHOBAX CTPOCHUS, XMMHUYECKON aKTUBHOCTH W TMPHUHIUIIAX
B3aUMOJICHCTBUSI  PA3JIMYHBIX XUMHUYECKUX JJIEMEHTOB, COCJAMHEHMM, BEIIECTB MU MAaTEpUAIOB,
0a3UPYIONINXCS HA OCHOBHBIX 3aKOHaX XUMHUU. JlambHelIass BO3MOKHOCTh MCIIOJIB30BAHUS 3TUX 3HAHUN
B TpOo(EeCCHOHAILHONW JESATEIbHOCTH C TMPUMEHEHHUEM METOJ0B MaTeMaTHYECKOTO aHalu3a W
MOJICJIMPOBAHUS, TEOPETUUECKOTO U AKCIIEPUMEHTAIBLHOTO UCCIICOBAHMS.

Jns JOCTHKEHMsI ATHX IIEJe HMCIOJIB3YIOTCS B OCHOBHOM TpPaJWUIIMOHHBIE WH(OPMAaTHBHO-
Pa3BUBAIOIIKME TCXHOJIOTUU OOYUYCHHUS C YUCTOM Pa3IMUYHOIO COYCTAHMS MACCUBHBIX (OopM (JICKIIHs, Jia-
OopaTOpHOE 3aHATHE, KOHCYJIBTAIMS, CAMOCTOsITEIbHAS Pab0oTa) M PErpPOTYKTUBHBIX METOJIOB O0YUYEHUS
(moBecTBOBATENBHOE M3JIOKEHHE yUeOHOM MH(DOPMALKMK, 00BICHUTCIHHO-MILIIOCTPATUBHOC M3JI0KCHHE)
1 1a00OpaTOPHO-TIPAKTUYECKUX METOJ0B 00y4YeHUS (BBIIIOJIHCHHE WHINBUYaJIbHBIX 3aJIaHH, TIOJI00p pe-
areHTOB U pacyueT ONTHMAJbHBIX YCIOBUH MPOTEKAHUS MPOIIECCOB).

YHuBepcuter obecrieyeH HEOOXOAMMBIM KOMIUICKTOM JIMIIEH3MOHHOI'O ITPOrpaMMHOT0 obecrede-
HUS:

®  CEMEHCTBO KOMMEPYECKUX OMEPAIIMOHHBIX cucTeM ceMelicTBa Microsoft Windows;

e oducHsIf nakeT npuioxxeHuit Microsoft Office;

e TporpamMmHasi cucTeMa Jijisi OOHApYKEHHSI TEKCTOBBIX 3aMMCTBOBAHHI B y4€OHBIX U HAYYHBIX
paborax «AnTHILIarHaT.BY3»;

®  IByX- M TpEXMEpHasi CUCTEMAa aBTOMATU3UPOBAHHOIO MPOEKTHUPOBaHus U uepueHus AutoCAD.

10. Onucanne MaTepuaJbHO-TeXHMYECKOH 0a3bl, HEOOXOAUMOI VISl OCYIIeCTBJICHHUS
00pa3oBaTeIbHOI0 Mpouecca Mo JMCHUIINHE

Peanuzamus yueGHOrO npoiiecca OCyIIeCTBIAETCS B CHEIHATBHBIX YU€OHBIX ayIUTOPUSIX YHUBEP-
CUTETa JJIsl IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO THIIA, TAOOPATOPHBIX 3aHATUMN, TPYNIOBBIX U UHAUBHUY-
aJIbHBIX KOHCYJIbTAllMH, TEKYIIIEr0 KOHTPOJIS M MPOMEXKYTOUHOH aTTecTanuu. Bee ayquropun yKOMIUIEK-
TOBAaHbI CHCHH&HHSHPOB&HHOﬁ MeOEJIbI0 U TEXHHUYECKUMHU cpeacrsamMu 06yqu1/I${, ClIyKallluMu  JI1
npejcTaBieHus ydeOHoil uHdopmanuu Oomnbinoit aynutopuu. Ilpn HeoOxommmocTu 0O0ydaroIIUMCS
MpeiaraloTcss Habopbl IEMOHCTPAIMOHHOTO 000PYIOBaHUS U Y4EOHO-HATIISAHBIX MOCOOMIA, obecriedn-
BaIOIIME TEMAaTHUYECKUE WILUTIOCTPALINH.

CamocrosiTenbHast paboTa 00y4yaroUIMXcs BBIIOIHSAETCS B CIELMATU3UPOBAHHON ayAUTOpUHU, KO-
Topasi obopynoBaHa ydueOHON MeOenblo, KOMIBbIOTEPHONH TEXHMKON C BO3MOXKHOCTBIO TOJKIIOYEHUS K
cetn «VHTepHET» U obecrneueHneM 0CcTyna B ANEKTPOHHYIO MH(OPMAaLMOHHO-00pa30BaTEIbHYIO CPENY
YIITY.

Ectb nomenienue a1 XpaHeHus: ¥ MpoQHIaKTUYECKOT0 00CITyKUBaHUS yueOHOro 000py/1I0BaHUS.

TpedoBanus K ayIuTOPUAM
HaumeHoBaHMe criellManbHBIX TOMEIEHHUH
Y TIOMEIIEHUN NIJII CaMOCTOSITEILHON pabo-
THI

OcCHAaIIEHHOCTH CIEHAILHEIX ITOMEIEHNUN
Y TIOMEIIEHUH ISl CAaMOCTOATEIHHOU PabOThI

VYyeOnast ayguTopus Ui TPOBEACHUS 3aHS-
TUW JEKIIMOHHOTO THIA, TPYNIOBBIX U UHIU-
HOMGHIeHI/Ie 11 JICKIIUOHHBIX 3aH5[THI>1, BUAYaJIbHBIX KOHCYHBTaHI/Iﬁ, TEKYHIETO KOH-
IPYNIOBBIX U MHIUBUIYAJIbHBIX KOHCYJIBTA- | TPOJISL U NMPOMEXKYTOUHOM aTTecTallu, OcHa-
[W{A, TEKyIIEH U IMPOMEKYTOYHOM aTTECTa- | HIEHHAs CTOJAaMHU M ayJAMTOPHBIMH CKaMbsMH,
107078 KOMIIJIEKTOM HAarJIsIIHBIX MMOCOOMH; TepeHoc-
HOE MYJIbTUMEIUItHOE 00opyAoBaHUE (HOYT-
OyK, 9KpaH, IPOEKTOD).

[Tomenienune s 1a60PaTOPHBIX 3aHATHN VYyebupie maboparopun (Xumudeckas jgado-
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paTopusi) Il TPOBEACHUS JaOOPATOPHBIX
3aHATHHA U TEKYIIETO KOHTPOJS OCHAIICHHAS
71a00paTOPHBIMH CTOJIAMU U CTYJIbSIMH, IITKa-
dbamu ISl XpaHEHUS] PEAKTUBOB, KOMITJICKTOM
y4eOHO-HATTISAIHBIX ~MAaTepUaoB, XHMHYE-
CKOM TOCYHOH M peakTUBaMH, MOHOMEPaMH,
71a00paTOPHBIMH  YCTaHOBKAMHM, BBITSKHBIM
mkagom — 2 mir.

ITomemenus JJIA CaMOCTOSTEILHOM pa6OTBI

[TomerieHre AJIsl CaMOCTOSITENIBHOH pabOThI
00y4aromuxcsi, OCHALICHHOE CTOJIAMH H CTY-
JBSIMH; KOMITBIOTEPHON TEXHHKOH C BO3MOXK-
HOCTBIO MOJIKIIOueHHS K cetd «HTepHeT» u
JIOCTYIIOM K DJICSKTPOHHOW HWH(OPMAIIOHHON
oOpazoBarensHoi cpeae YIJITY.

[Tomemenue g XpaHEeHUs] U NMPOQPUIAKTU-
YecKoro oOCHy>KMBaHUS Y4eOHOTOo 000py-
JOBaHUS

Pacxonnbeie marepuainbl Uis peMOHTa W 00-
CIIY’>KMBaHHS TEXHUKU.

Mecra nisi XxpaHeHUs] 000pyIOBaHHS, XUMHU-
KaTOB.

26




