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1. O01mme moJ1oKeHUs

Jucuummna «/lomoJHUTeIbHbIE TVIABbI XUMHH» OTHOCUTCS K 0053aTENbHOM YacTu yu4eOHOTO
IJ1aHa, BXOJAIIETO B COCTaB 0Opa3oBaTellbHOW Iporpammbl Beiciiero oopazoanus 20.03.01 - Texno-
cdepHas 6e3omacHOCTh (MpohuiIb - MHKeHepHast 3alUTa OKPY>KAIOIIEeH Cpebl).

HopmatuBHO-MeTOIMYeCKOi 06a30i 7151 pa3paboTku pabodeil mporpaMMbl Y4eOHOW TUCIIMIUIMHBI
«J10oTIOTHUTENTLHBIC TJIABBI XUMUN» SBIISTFOTCS

o ®denepanbublii 3akoH «O0 oOpa3oBanuu B Poccuiickoit denepanuny», yTBEPKICHHBIN MPUKa-
30M MuHoOpHayku PO No 273-D3 ot 29.12.2012;

o [IlIpuka3z Munob6puayku Poccum Ne 245 ot 06.04.2021 r. O6 yTBepXICHHH MOPSIIKA OPTaHU3a-
UM U OCYIIECTBJICHUS 00pa30BaTENbHON AEATEIHHOCTH MO OOpa30BaTEIbHBIM IPOTpPaMMaM BBICIIEIO
oOpa3oBaHUs - MporpaMMamM OakajiaBpuaTa, IporpaMMaM CIelralnTeTa, IporpaMMaM MarucTpaTyphl;

o IIpuxa3z MunucrepcTBa TpyJa U couuanbHoi 3amuThl Poccuiickoit @enepanuu ot 28.12.2015
r. Ne 11571 «O06 yrBepkaeHnn npodhecCHoHaIbHOTO cTaHaapTa - Crnernuanuct B o0nactu pa3paboTKH,
COIIPOBOKACHUSI M WHTETPALUU TEXHOJIOTUYECKHX IMPOLIECCOB M MPOU3BOJACTB B 00JACTH OMOTEXHHYE-
CKHX CHCTEM U TEXHOJIOTUI»;

o [lpuka3 MuHucTepcTBa Tpyna u coruanbHoi 3amuThl Poccuiickoit @epepanuu ot 07.09.2020
r. Ne 5691 «O06 ytBepx)aeHun npodeccuoHanpHOro craHaapra - Crnenuanuct Mo 3KOJIOTUYECKOr Oe3-
OIACHOCTH (B IPOMBIILIJIEHHOCTH )»;

o @enepalibHBII rOCYAapCTBEHHBIM 00pa30BaTeNbHbIN cTaHAapT BhIcHiero oopasoBanus (OI'OC
BO) no nampasnenuto noaroroBku 20.03.01 «Texnocdepnas 6e3omacHOCTb) (ypoBeHb OakajgaBpuar),
yTBEpkKACHHBIN npuka3oM MunuctepcTBa oopasoBanus u Hayku PO Ne 680 ot 25.05.2020 t;

e VYueOHBIC IUIaHBI 00PA30BaTEIBHON MIPOrPAaMMEI BhICIIEro oopazoBanus Hampasienus 20.03.01
— Texnocdepnas 6e3onmacHocTh (Mpodunbp — MHkeHepHas 3aluTa OKpYKarolel cpefbl), MOArOTOBKU
0akaaBpOB MO OYHOH, OYHO-3204YHOM M 3a04HOU (hopmMam 0OydeHUs, 0JOOPEHHBI YYEHBIM COBETOM
VYTJITY (nmpotokon Ne3 ot 16.03.2023) u yrBepskaenusiii pekropom YIJITY (16.03.2023).

Oo6yuenne o obpazoBarenpHON 20.03.01 - TexHochepnas 6e3onacHocTh (podmins - MHxeHep-
Hasl 3alUTa OKPYXKAIOIICH CPeibl) OCYIIECTRIAETCS Ha PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUsI 110 TUCHMIIJIMHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl

[InanupyeMbIMu pe3ynbTaTaMu OOy4YeHUSs MO JAUCHUIUIMHE SBISIOTCS 3HAHUS, YMEHUs, BIaICHUS
W/WIIN OTIBIT JESTETbHOCTH, XapaKTepU3yIOIUe 3Tanbl/ypoBHU (POpMUPOBAHUS KOMIIETEHLIMH U obecre-
YUBAIOIINE JOCTHKEHHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS 00Pa30BaTEIbHOM MPOrpaMMbl B IIEJIOM.
Ieap ocBOeHUs1 TUCHUIUINHBI — TIOJyYEHUE 3HAHUHN 110 OCHOBHBIM 3aKOHaM U 3aKOHOMEPHOCTIM
MIPOTEKAHNS XUMUYECKHUX MPOLIECCOB, CTPOCHUIO U CBOMCTBAM XMMUYECKUX BELIECTB, CO3/IAHUIO HAYYHO-
MPAKTUYECKON OCHOBBI JUIS M3YUEHUs TUCIMITIIMH NPO(pECCHOHATBHON HAPaBIEHHOCTH.
3agauyu AUCHMILINHBI:
— 3aJI0KUTh OCHOBBI 3HAHUI O CTPOEHUU BEIIECTB, UX CBOMCTBAX U BO3MOKHBIX B3aMMOJEHCTBUAX
MeX1y coOO U CO BHOBb 00pa3yeMbIMH BEILIECTBAMU;
— HaY4YMUTh UCIIOJIB30BATh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH AJIs1 IPOrHO3UPOBAHMSI U ITPOBE-
JICHUS] XUMUYECKUX IKCIIEPUMEHTOB;
— Hay4UTh MPOU3BOAMUTH aHAJIHM3 U 00pabOTKY MOTYUYEHHBIX pE3yIbTaTOB;
— YIEeNUTh BHUMaHue (OPMUPOBAHUIO HAYYHOTO MBIIICHUS;
— Pa3BUTh HABBIKK PaOOTHI C XUMUYECKMMHM BEIIECTBAMH, XMMUYECKOH 1MOCYy10H, prudopamu u
o0opyI0BaHUEM;
— JlaTh NPEJCTABIEHNE O TOKCUYHOCTH TE€X WJIM MHBIX BEIIECTB U MPOLYKTOB, C KOTOPHIMHU BO3-
HUKHET HE0OXOJMMOCTh paboTaTh B CBOEH MpodeccuoHaNbHOMN JAeITEIbHOCTH.
IIponecc n3yyeHnsi AMCHMILVIMHBI HANPaBJieH Ha (popMupoBaHue ciaeayoueii odmenpodeccu-
OHAJILHOW KOMIICTEHIIUM
— IIK-1 CiocoGHOCTh HCIIONIb30BaTh MaTeMaTudyeckue, pusndyeckue, (PU3NKo-XUMHUUYECKUE U XUMU-



YCCKHUEC MCTOABI JIA pCIICHUSA 3a1a4 HpO(i)eCCI/IOHaHLHOI‘/JI ACATCIIbHOCTHU

B pe3yabTare u3y4yeHusi AMCUUNJIMHBI 00yYAKO MM CS T0JI5KEH:

3HATh:

— OCHOBHBIE XMMHUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX MPOIIECCOB, B3au-
MOCBSI3b COCTaBa, CTPYKTYPBI, CBOMCTB M PEAKIIMOHHON CIIOCOOHOCTH XMMHUYECKHX BEUIECTB; O XHUMHYE-
CKHX CBOMCTBaxX OCHOBHBIX KJIACCOB COCAMHEHHM U METOaX UX MOJyYCHHUS,

yMeThb:

— UCMOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIUi IS TUIaHUPOBAHUS
Y TIPOBEICHUS TEOPETUUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS;

— NPUMEHATh XMMUYECKUE 3aKOHBI MPU pa3paboTKe, aHalu3€e, OMHMCAHUU U MOJICIMPOBAHUNA METO-
JIOB U CIIOCOOOB 00€3BPEIKMBAHMS TPOMBIIIIICHHBIX OTXO/I0B.

BJIA/IETh:

— HaBBIKAMH MPOBEICHUS XHMHUYECKOTO IKCIICPUMEHTA i 00paOOTKH MOIYYCHHBIX PE3YIbTATOB.

— METOJIaMHU BbIOOpa XMMHUUYECKUX PEareHTOB, MOAOOpa YCIOBUM MPOTEKaHHUsI XUMUYECKUX TpOIec-
COB, ONITHMH3AIMH ITPOBEICHUS UCCIICOBATEIBCKON paOOTHI.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jannast yueOHas TUCUUIUIMHA OTHOCUTCS K 00s3aTeNbHBIM JAUCLUUIUIMHAM Y4eOHOTO IUIaHa, YTO
103BOJIsIeT c(hOpPMUPOBATh B Ipoliecce 00ydeHus y OakanaBpa OCHOBHbIE NPO(GECCHOHATIbHbIE 3HAHUS U
KOMIIETEHIIH B PaMKax BBIOPAHHOTO MPOQHIIs ¥ MPO(ECCHOHATFHOTO CTaHIapTa.

OcBoeHMe JaHHOW JUCLUILIMHBI ABJISETCA HEOOXOJUMON OCHOBOM /ISl MOCEIYIOLIEro N3y4eHUs
mucuutuiiH OITOIT u Hanmcanus BBITYCKHON KBaTH(UKAIMOHHOM pabOTHI.

Hepequb 0696’716’4146&}0“41/{)(7, conymcemeyruux u obecneyusaemvix aZ/lCI/ﬂ/ll’lJluH
OOecrnieunBaroniye ConyTcTBYIOIIUE OOecrnieunBaeMble

CTGXI/IOMeTpI/IquKI/IC pacydCThI U IToaroroBka k cgade u caada
OCHOBLI HAYYHBIX HCCIICOBaHUI ToCyJapCTBCHHOI'O 5K3aMCHa

1. Xumus

VY4eOHas mpakTHUKa Mo Mo-

[ToAroToBKA K MPOLEAYPE 3aIlH-
JTYYCHHUIO IEPBUYHBIX A poTeaAype 3aIil

2. dusnueckas XUMHs ThI U 3aIIUTa BBITYCKHOW KBa-
pohecCHOHANIBHBIX yMe- 9
. TuhUKaIUOHHON PabOTHI
HUIl ¥ HABBIKOB
3. Opranuveckasi XUMUs
4, Komnonguas xumus
AHanuTnyeckas XUMHAA 1
5. (U3UKO-XUMHYECKHE METO/IbI
aHaJIn3a

VkazaHHbIE CBSI3U AMCLUIUIMHBI JAIOT OOYYarolEMYCsl CUCTEMHOE IPEICTaBICHHE O KOMIUIEKCE
u3ydaeMbIX JUcUUIUIMH B cooTBeTcTBUU ¢ OI'OC BO, uro obecneunBaer TpeOyeMblil TEOpETHUECKUIt
YPOBEHb U MPAKTUYECKYIO HAPaBICHHOCTh B CUCTEME 00y4YeHUs U Oyaylel 1eaTeIbHOCTH BbITYCKHUKA.



4. O0beM TUCUMILUIMHBI B 324€THBIX eIHHHUIAX ¢ YKA3aHHEM KOJMYeCTBA aKaJeMU4YeCKHX YaCOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa6oTy 00y4alouuxcs ¢ npenojaaBaresiemM
(mo BuAaM yueOHBIX 3aHAATHII) 1 HA CAMOCTOATE/IBLHYI0O Pa00Ty 00y4yarommxcst

O06111as1 TPYTOEMKOCTb JTUCHUATIIMHBI

Bcero akageMU4ecKux 4acoB
Bun yueOHOM paboTh outas dopma 3a04Has OYHO-3a04Has
dhopma dbopma
KonrakTHasi padoTa ¢ npenojaBarejieM*: 40,35 18,5 20,35
nexiu (JI) 16 6 10
npaktuueckue 3ausatus (I13) - 8 -
nabopatopubie padotsl (JIP) 24 4 10
WHBIC BUJIbI KOHTAKTHOUW PabOTHI 0,35 0,5 0,35
CamocrosiTejibHasi padoTa 00y4arOIUXCs: 67,65 89,5 87,65
M3Y4YEHHUE TEOPETHUECKOI0 Kypca 10 20 14
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 22 41 38
MOJITOTOBKA K KOHTPOJIHHOU paboTe - 19,85 -
MOJITOTOBKA K MPOMEXKYTOYHOHN aTTeCcTalluu 35,65 8,65 35,65
Bu1 npoMeKyTOYHOI aTTecTaluu: IK3aMeH IK3aMeH IK3aMeH
O01asi TPY/10eMKOCTh 3/108

*KoHTakTHas paboTa 0Oy4arolmuxcs C MperojaBaresieM, B TOM YHCJIE C MPUMEHEHHEM HCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHUH, BKIIIOYAET 3aHATHA JIEKIIMOHHOTO TUIMA, U (WIM) 3aHATUSA CEMHUHApPCKOTO TUIA, J1a0OpaTOpHbIE 3aHATHUS, U (WIIH)
TPYIIIOBBIC KOHCYIbTAINH, U (WIN) HHIUBUAYAIbHYIO paboTy 00ydaromerocs ¢ MpenoaaBaTeieM, a TakXKe aTTeCTallnOHHbIE
UCTIBITaHMS TTPOMEXYTOUHOH aTTectanuy. KoHTakTHas paboTa MOXKET BKIIOYAaTh WHBIC BUJBI YU€OHON JEATEILHOCTH, IIpEeNy-
CMAaTpHBAIOLINE IPYNIOBYI0 W HHINUBHIYAIbHYIO padoTy o0ydJaromuxcs ¢ npenojgasaresneM. Yacsl KOHTaKTHOH paboThI ompe-
nensitorest [lomoxenneM 06 opraHM3ally ¥ MPOBEICHUHM KOHTAKTHON pabOoTHI MPH peasin3aii 00pa30BaTEIbHBIX MPOTrPaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 derpans 2020 rona.

5. Coneprxxanue IMCUMILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ YKa3aHueM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKA/JIeMHYECKHUX YAaCOB

5.1. TpynoeMkocTh pa3aesioB IHCHUNIHHbI

o4Has ¢opMa 00y4eHHUsI

Bcero
Ne . | CamocrosiTenpHas
HaunmenoBanue pasnena quCHUIUIMHBL JI II13 | JIP | koHTaKTHOI1
/i pabota
paboThl
1. Xumns 31eMeHToB. CBolicTBAa BasKHEHININX coeTMHEHAH
1.1 | XumMus S-351eMEHTOB 2 - 4 6 6
1.2 | Xumust p-aeMeHTOB 7 - 8 15 8
1.3 | Xumus d-aneMeHTOB 6 - 8 14 8
1.4 | Xumnus f-snemeHTOB 0,5 - 4 45 6
2 Heopra}mqecvlcaﬂ XMMHA 4 3a10UTA 05 i i 05 4
OKpY Kawulel cpeabl
HTroro no paznenam: 16 - 24 40 32
ITpoMexyTouHas aTTecTanus 0,35 35,65
Bcero 108




3a04Has popMa 00y4eHHUsI

Bcero
No . | CamocTosgTenpHas
HaumenoBanue paznena gucuurmuasl | JI | [13 | JIP | koHTakTHOM

/1 pabora

paboThI
1. | Xumus riaeMenToB. CBolicTBa BaKHEHIIUX COeANHEHU I
1.1 | XumMus S-351eMEHTOB 1 4 - 5 10
1.2 | Xumus p-asieMeHTOB 3 2 2 7 18
1.3 | Xumus d-aineMeHTOB 2 2 2 6 18
1.4 | Xumus f-snemenToB - - - - 10
2 Heopranuyeckasi XuMHsl ¥ 3alIUTA ) i i ) 5

" | okpy:KawoIeii cpeabl
HToro no pasnenam: 6 8 4 18 61
ITpomexyTodHast aTTecTarus 0,35 8,65
[TonroroBKa KOHTPOIBHON pabOTHI 0,15 19,85
Bcero 108
04HO-3204Hasi opmMa 00y4yeHHs

Bcero

Ne . | CamocrosiTenpHas
HaunmenoBanue paszena TUCIUIIIAHBI JI 113 | JIP | KkoHTaKTHOI1

/T pabora

paboTsl
1. Xumus 3j1eMeHToB. CBolicTBa BasKHEeHIIUX COeNHEHU I
1.1 | XumMus S-351eMEHTOB 2 - 2 4 8
1.2 | Xumust p-a1eMeHToB 4 - 4 8 16
1.3 | Xumus d-aneMeHTOB 3 - 4 7 16
1.4 | Xumus f-snemeHTOB 0,5 - - 0,5 8
5 Heopra}mqeﬁkaﬂ XMMHA 4 3a10UTA 05 i i 05 4

OKpY:Kawlleil cpeabl

Hroro no paznenam: 10 - 10 20 52
IIpomexxyTouHas arrectaus 0,35 35,65
Bcero 108

5.2. Conep:xanue 3aHATHI JEKIHOHHOTO THIA

XUMHNYECKasa aKTUBHOCTb.

€IUHEHUN DJIEMEHTOB.

XO3SIUCTBE.

OaccelfHax U UX BO3/EHCTBUE Ha OKPYXKAIOIIYIO CpEAy U UeloBeKa.

1.1 Xumus S-anemenmos
S-amemeHTslI [ 1 I rpym. JKecTkocTs BOIBI.
1.2 Xumus p-snemenmos

p->nemenTsl 11 rpynmsr
p->nemenTsl [V rpymmst

Pa3zpen 1. Xumus 371eMenToB. CBOMiCcTBA Ba:KHEHIINX COEeIMHEHH I

N3noxenue maTepuaia JaeTcs 1o CIEAYIOIIeMY IJIaHy:

1. OGmas XxapakTepUCTUKA DJIEMEHTOB JAHHOW TPYMIbl U MOATPYIIBI. DJIEKTPOHHOE CTPOCHHUE
aTOMOB, MX CTENEHM OKHCIIeHUs. VI3MeHeHue paauycoB aTOMOB M HMOHOB, SHEPIMM HOHHU3AIUH,

2. HaXO)KI[eHI/IC DJICMCHTOB B ITPUPOJC. CnocoObl NOJIYUCHUS. CsoiicTBa 1 IMPUMCHCHUC.
3. OTHoOlIEHNE MPOCTHIX BEIICCTB K IMMPOCTBIM M CJIIOKHBIM OKHCJIUTCIIAM. CBoiicTBa THApHUAIO0B, OK-
CUI0B, THAPOKCUIOB, COJIeH. HOJ'IyLICHI/Ie " IIPUMCHCHHUC. OCOoOCHHOCTH CBOKCTB paccMaTpuBaACMbIX CO-

4, HpI/IMeHCHI/IC 9JIEMEHTOB M MX COCIUHCHHUN B XUMHHU, TCXHUKC, TPOMBIIIJIICHHOCTH, CCIILCKOM

5. BOHpOCLI OKOJIOTHH. HpCI[CJ'IBHO AOIMYCTUMBIC KOHIICHTpAallUKW BCIICCTB B BO3AYIITHOM U BOAHOM




P-311€MEHTBI V TPYIIIBI
p-areMenTsl VI rpymibl
p-anementsl VII u VIII rpymnm
1.3 Xumusa d-anemenmos
d-anements I u I rpynn
d-anementst 111 - V rpyrm
d-anementst VI rpymmbs
d-snmementsr VII rpyrmisn
d-anementst VIII rpymmst
1.4 Xumus f-onemenmos

Paznen 2. Heoprann'{eCKaﬂ XMMMUA U 3alUTa Oprmammeﬁ Cpeabl

AHTPOIIOTCHHBIC HCTOYHUKHU IMMOCTYIIJIICHUA 3aI‘p$I3HeHI/II7I.

5.3. Tembl u (popMbI 3aHATHII CEMHUHAPCKOI0 THIIA

OCBCH_IaeTCH COBpPEMEHHOC COCTOSAHHUEC HpO6J'I€MBI 3arpsA3HCHUA OprmanmefI CpE€AbI. OCHOBHBIE

Y4eOHBIH MITaHOM 10 IUCIUILIMHE TPEYCMOTPEHBI Ja00paTOPHbBIE U MPAKTUYECKHUE 3aHATHS

Tpyno€MKOCTb, yac
No HaumenoBanue pa3nena dopma nposeje- R
- JTUCHUTITAHBI (MOTYJIsS) HHUS 3aHATUSA OYHas 3a04Has
3a04Hast
Paznen 1. Xumus snementos. CBOW- MpaKTUYECKas 5
1 |ctBa BAXHEHIINX COEAUHEHUH (Tema: pabota
1.1. Xumus s-anementos |-11. XKect- nabopaTopHas 4 5
KOCTb BOJIBI.) pabora
Pasgen 1. Xumus saemenrtos. CBoii- [PaKTAYECKas 125
o | cTBa BOKHEUIINX COEAUHEHUN (TeMma: pabora ’
1.2. Xumus p-snementos I1-V.) nabopaTopHas 4 1 2
pabora
Pasgen 1. Xumus saemenrtos. CBoii- [PaKTAYECKas 125
3 | cTBa BOXKHEUIINX COEJUHEHUN (Tema: pabora ’
1.2. Xumus p-anemenros VI-VII.) nabopaTopHas 4 1 2
pabota
Paznen 1. Xumus snementoB. CBoii- IIpaKTHYECKast 1
CTBa Ba)XHEHWIIUX COETUHEHHH (Tema: pabota
4
1.3. Xumus d-snementos 11-V.) naboparopHas 4 1 1
pabora
Paznen 1. Xumus snementoB. CBoii- [IpaKTUYeCKast 125
g | cTBa BOXKHEUIINX COEAUHEHUN (Tema: pabora ’
1.3. Xumus d-anementos VI-VIII.) naboparopHas 4 1 5
pabora
Pasgen 1. Xumus saemenTtos. CBoWi- MpaKTHIecKast 125
CTBa BaKHEMINMX COECIUMHEHUH (TeMa: pabora ’
1.4, Xumus d-anementoB I-1l. Tema:
6 nabopartopHas
1.4. Xumus f-anementor). Heopranu-
. | pabota, HOKIaIbI 4 - 1
YyecKas XMMHUSI U 3alllUTa OKPYKAIOIIeH
Y TIPE3CHTAINN
CpeJbl.
Hroro: 24 12 10




5.4 Jleranu3anusi caMOCTOATEJIbHOI PadoThI

TpynoemMKkocTs, yac
No HaumenoBanue paznena Bun CaMOCTOATENb- p—
JTUCIUIUTAHBI (MOJTYJIS) HO paboThI OuHas 3aouHat | o
Pazgen 1. Xumus snementoB. CBoii- | [loaroroska k onpocy
1 |cTBa BOKHEUIIIMX COCIMHECHUM (Te- | IO TeMe JabopaTOpHOH 6 10 9
Mma: 1.1. Xumus S-3nementos I-11. WJIY MIPAKTUYECKOM pa-
JKecTkocTh BOJIBI.) OOTEL.
Pazgen 1. Xumus snementoB. CBoii- | [loaroroska k onpocy
o, | crBa BOKHEUIIINX COCIUHEHUU (Te- | o TeMe JabopaTOpHOH 3 6 5
ma: 1.2. Xumus p-anementos I11-V.) | wim npakTuyeckoit pa-
OOTHI.
Pazgen 1. Xumus snementoB. CBoii- | [loaroroska k onpocy
3 | crBa BOKHEUIIINX COCTUHEHUU (Te- | o TeMe JabopaToOpHOH 3 6 5
ma: 1.2, Xumus p-snementoB VI- | wiu mpaktuueckoit pa-
VIL) OOTHI.
Pazgen 1. Xumus snementoB. CBoii- | [loaroroska k onpocy
4 | cTBa BXHEHIINX COEAMHEHUN (Te- | MO TeMe JJabopaTOPHO 2 6 5
ma: 1.3. Xumus d-snemenrtos 1-V.) | uau npakTuyeckoi pa-
OOTHI.
Pazgen 1. Xumus snementoB. CBoii- | [loaroroska k onpocy
5 | cTBa BaXHEHIINX COEAMHEHUN (Te- | MO TeMe JJabopaTOPHO 8 14 12
ma: 1.3. Xumus d-anementoB VI- | wiau mpakTHYecKoi pa-
VIIIL) OOTHI.
Paznen 1. Xumus anementoB. CBoii- | [logroroska k omnpocy
CTBa BaXXHEUIIUX COEAUHEHUH (Te- | Mo Teme JabopaTopHON
6 |wma: 1.3. Xumus d-smementoB I-1l. | maum mpakTrueckoii pa- 6 14 9
tema: 1.4. Xumus f-anmemeHTOB). 00TBI, MOJITOTOBKA JI0-
KJIaJIOB U NIPE3ECHTALIUMN.
v Paznen 2. Heopranuueckas xumus u | [loaroroska goxnia- 4 5 4
3alllUTa OKPYKAIOIIEH cpeJibl JIOB ¥ IIPE3EHTalU
N3yuenne neKunoOHHO-
[ToaroroBka k IPOMEKYTOUYHOH aT- r'o MarepHana, Jurepa-
8 TYPHBIX UCTOYHUKOB B 35,65 8,65 35,65
TecTaluu (IK3aMeHy)
COOTBETCTBHUH C TEMa-
TUKOM.
N3yuenue nekunon-
[ToaroroBka KOHTpOJILHON PabOTHl | HOrO MaTepuaia, Ju-
9 TEPATYPHBIX UCTOY- - 19,85 -
HUKOB B COOTBET-
CTBUHU C TEMATHUKOM.
HUroro: 67,65 89,5 87,65




6. [lepeyeHb y4eOHO-METOIUYECKOT0 00eceYeH sl N0 TUCIIUTITTHHE

OcHoBHas AONMOJHUTEIbHAA JIUTEPATypa

Ne ABTOp, HAMMEHOBAaHUE Ton [Tpumedanue
/o HU3TaHUs
OcHoBHasi yueOHasi IuTepaTypa
1 | Axmeros, H. C. O0mas u neoprannyeckast xumus / H. C. Axme-
ToB. — 13-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2023. — 744 [T0THOTEKCTOBBIN
c. — ISBN 978-5-507-45394-8. — TekcT : aneKTpoHHbIi // JIaHb : o0p3 | AOCTYN TP BXO-
3JIEKTPOHHO-0MOmMoTeyHas cuctema. — URL: JIe TI0 JIOTUHY 1
https://e.lanbook.com/book/267359 — Pexxum nmocrtyma: ajis aB- napoJio™®
TOPU3. MOJIb30BATENCH.
2 | IMaBnoB, H.H. O6mas u Heoprannveckas xumus: yueOnuk / H.H.
[TaBnoB. — 3-¢ u3n., ucnp., nom. — Cankr-Ilerepoypr: Jlanp, 2021. — [TonHOTEKCTOBBIN
496 c. — ISBN 978-5-8114-1196-2. — Tekcrt: aneKkTpoHHsIii // Jlans: o021 | ZOCTYI IpH BXO-
3JICKTPOHHO-0MOIMOTEYHAS cucrema. — URL: JIe TI0 JIOTUHY
https://e.lanbook.com/book/167910 — Pexxum mgocTyma: Juis aBTO- U MapoJro*
pH3. OJIb30BaTENICH.
3 | Xumus snemenToB u coeaunenuii / B. Y. Epmoinaesa, B. M. I'opi-
koBa, JI. E. Cieiabko, H. H. JIBynuyanckas. — 3-e u3., cTep. — TTO/HOTEKCTOBL
Cankr-ITerepOypr : Jlans, 2023. — 208 ¢. — ISBN 978-5-507-
46167-7. — TekcT : 25IeKTpOHHBIH // JIaHb : 2JIEKTPOHHO- 2023 JOCTYII TIpH BXOJIC
. T10 JIOTUHY U
oubmmoreunas cucrema. — URL: "
https://e.lanbook.com/book/302219 — Pesxxum gocTyna: 1uist aBToO- 11apoimo
pH3. OJIb30BATEIIEH.
4 | Kupumnos, B. B. Heoprannueckas xumus. CBOWCTBa 3JIEMEHTOB U
ux coequnenunii / B. B. Kupuios. — Cankr-IletepOypr : Jlanb, [TonHOTEKCTOBBIN
2023. — 380 c. — ISBN 978-5-507-45825-7. — TekcT : 351€eK- JOCTYTI TIPU BXOJIE
TPOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMoTeuHas cuctema. — URL: 2023 T10 JIOTUHY U
https://e.lanbook.com/book/319325 — Pexxum nmocryma: asis aB- naposro™
TOPH3. NIOJIb30BATEIICH.
5 | Mudraxosa, H.III. O6mmas u HeopraHudeckas XUMus: yueOHoe Io-
cobue / H.III. Mudgraxosa, T.I1. IlerpoBa; nox pen. A.M. Kysne-
1oBa; MuHucTepcTBO 0Opa3zoBaHMs U Hayku Poccunm, Kazanckuit ITonHOTEKCTOBBIN
HallMOHAJIBHBIM HCCIEN0BATEIbCKUN TEXHOJOTHUECKUI YHUBEPCH- 2017 | AAOCTYI IpH BXO-
ter. — Kazans: KHUTY, 2017. — 408 c.: Tabin., cxem., ui. — Pexum JI€ TI0 JIOTUHY U
JIOCTYyTIA: o TIOJIITUCKE. — URL: aposio™
http://biblioclub.ru/index.php?page=book&id=560885 bubmuorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: JIeKTpOHHBIN.
6 | OOmas u HeopraHuveckasi XuMus. DIEMEHThl TEOPUH, CIIPABOYHbBIE
JIaHHBIC, 3aJlaHHUs IS CaMOCTOATENbHON paboTel [Tekcr] : yueO.
nocoOue i CTyJeHTOB BY30B JecoTexH. npoduist / b. I1. Cepena
[1 np.] ; mox pen.: b. I1. Cepensr, JI. C. Monoynukosa ; Ypai. roc. 2012 46
JECOTeXH. yH-T. - 2-¢ W3[., mepepad. u jgom. - ExatepuHOypr :
YIIITY, 2012. - 406 c. : wi. - bubmmorp.: c. 399. - ISBN 9-785-
94984-434-2
JlonoJiHuTeIbHASI YUeOHas JINTepaTypa
7 | AnapneB, A.M. OOuast 1 HeopraHuyeckas XUMHs: yueOHOe Moco- .
6ue / A.W. Anapnes, JI.B. IlleBuuiipina; MunucrepctBo o0pas3oBa- Hosmotexcroerit
HUs U Hayku Poccwmiickoit @enepamun, HoBocubupckuit rocymap- | 2015 JIOCTYIL P BXO-

CTBEHHBIM TexHHueckuil yHuBepcuteT. — HoBocubupck: HI'TY,
2015. — Y. 2. Xumus smemenToB. — 90 c.: Tabn. — Pexxum pocryma:

JIe 110 JIOTUHY U
aposiro™
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https://e.lanbook.com/book/267359
https://e.lanbook.com/book/167910
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ABTOp, HaMMCHOBaHHC

T'on
U3IaHUS

[Ipumeuanue

o MOJIMHUCKE. - URL.:
http://biblioclub.ru/index.php?page=book&id=438292 bubauorp. B
kH. — ISBN 978-57782-2738-5. — TekcT: 31eKTpOHHBIH.

VYraii, S1.A. OGmas 1 HeopraHudeckass XUMHUs: YI€OHHUK JJIs CTY-
neHToB By30B / S. A. Vrail. - U3n. 4-e, ctep. - MockBa: Beicimast
mkona, 2004. - 527 c.: wi. - bubnmuorp.: c. 519. - [Ipeam. ykas.: c.
520. - ISBN 5-06-003751-7

2004

46

[IpakTuKyM 10 HEOpraHu4eckoi xumuu / mox pea. A. @. BopoObe-
Ba, C. U. Jlpakuna. - U3x. 2-e, crep., nepeneyarka ¢ uza. 1984 r. -
Mocksa: [Anbsiac], 2004. - 249 c.: mi. - ISBN 5-98535-001-0

2004

60

10

Bonbxun, B. B. O6mas xumus: yuebHoe nmocodue: B 3 kHurax / B.
B. Bonbxun. — Ilepmb: ITHUITY, [6. r.]. — Kawura 1: OcHoBHOM
kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: 21ek-
TpoHHBIN // JlaHb: AMEKTpOHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/160944 Pexxum mocTtyna: Ui aBTOPH3.
I10JIb30BaTENEN.

2006

ITomHOTEKCTOBBIM
JIOCTYTI TIPU BXOJIE
I10 JIOTUHY U
aposro™

11

Bonbxun, B. B. O6mas xumus: yaedHoe nmocodue: B 3 kHurax / B.
B. Bonbxun. — Ilepms: [THUITY, [6. r.]. — Kuwura 2: Cneuunans-
HbIl Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr:
3JICKTPOHHBIN// JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAsT CHCTeMa. —
URL.: https://e.lanbook.com/book/160945 Pexwum moctyma: st aB-
TOPU3. MOJIb30BATENCH.

2006

ITonHOTEKCTOBBIM
JIOCTYTI IPU BXOJE
I10 JIOTUHY U
aposro™

12

Boapxun, B. B. Obmas xumus: ydeObHoe mocobue. — Ilepmsb:
[THUITY, [6. 1.]. — Yacts 3: U36pannsie rimaBel — 2006. — 380 c.
— ISBN 5-88151-522-6. — Tekct: 3nexTpoHHbI// JIaHb: 3JeK-
TPOHHO-OMOIMOTEYHAS cucTema. URL:
https://e.lanbook.com/book/160943 Pexxum moctymna: Juisi aBTOPH3.
II0JIb30BaTENEN.

2006

ITonHOTEKCTOBBIM
JIOCTYTI IPU BXOJE
I10 JIOTUHY U
aposro™

13

Kapaneresan, M.X., pakun C.M. O0mas u HeopraHu4yeckas Xu-
musi: YueOnuk s By3oB / M. X. Kapanetssun, C. U. [IpakuH. - 4-
e u3., crep. - Mocksa: Xumus, 2000. - 592 c.: un. - (s Beicuieit
mkonsl). - ISBN 5-7245-1130-4

2000

47

14

Hexkpacos, b.B. OcHoBbl o0mieit xumun [Tekcr]: B 2 T. / b. B.
Hexkpacos. - U3n. 4-e, crep. - Cankr-IlerepOypr; Mocksa; KpacHo-
nap: Jlanp, 2003. - (Yuebuuku ans By30B. CrienuanbHas IuTepary-
pa).

T. 1. - 2003. - 656 c.: un. - ISBN 5-8114-0501-4 (T. 1). - ISBN 5-
8114-0500-6

T. 2. - 2003. - 688 c.: un. - ISBN 5-8114-0502-2 (T. 2). - ISBN 5-
8114-0500-6

2003

18
18

15

Hemunosa JI. B. Xectkocts Boawl. OmpeneneHue XKECTKOCTH U
CTIOCOOBI €€ YCTpaHSHHS : METOJl. YKa3aHWs JJIs Jal. 3aHATHH CTY-
JIEHTOB OYHO-3204. U 3a04. ¢opM oOyuenus / JI. B. Jlemunosa [u
ap.] ; Ypan. roc. mecotexH. yH-T. - ExatepunOypr : [VIJITY],
2006. - 16 c. - bubnumorp.: c. 16.

2006

84

16

Hemunosa JI. B. Ilepexonusie snementsl VI - VIII rpynn : meton.
yYKa3aHus Ui CTYIEHTOB OYHOW U 3a0yHOM (opm oOydeHus
Hanpasienui 240100, 240400, 240500, 250000, 250300, 261202,
280200 / JI. B. demumoBa [u np.] ; Ypad. roc. JeCOTeXH. YH-T. -
ExarepunOypr: YI'JITY, 2009. - 41 c. - bubauorp.: c. 41. Pexxum

2009

DJIEeKTPOHHBIHN apXHB

/136
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No T'on

ABTOp, HAMEHOBaHHE [Ipumeuanue
/1 U31aHUSA
nocryna: https://elar.usfeu.ru/handle/123456789/300
17 | CmupnoBa, T. B. Kparkuit kypc xumun : yaeObnoe nocodue / T. B.
CwmupnoBa, A. C. CaxapoBa. — Cankr-Ilerepoypr : III'YIIC, 2017. [TomHOTEKCTOBBIM
— 69 c. — ISBN 978-5-7641-1080-6. — Tekcr : 31aeKTpOHHBI // JIOCTYTI TIPH BXOJIE
Jlanb : anexTpoHHO-0MOMMoTEeyHas cucrema. — URL: 2017 I10 JIOTHUHY U
https://e.lanbook.com/book/111731 — Pexxum A0CTyma: I aBTO- apoIo™®
pU3. OJIB30BATEICH.
18 | Ilonenos, 10. B. ®u3nko-xuMu4eCKHe OCHOBBI HAHOTEXHOJIOTHUH /
1O. B. Ilonenos, E. B. EropoBa. — 2-¢ u3sn., crep. — CaHKT- [TomHOTEKCTOBBIM
[TerepOypr : Jlanb, 2023. — 180 ¢. — ISBN 978-5-507-47069- JIOCTYTI TIPH BXOJIC
3. — Texkcr : anexktponHslii // JlaHb : 371eKTPOHHO-OMOIMOTCUHAS 2023 110 JIOTUHY U
cucrema. — URL.: https://e.lanbook.com/book/324392 — Pexum apoIo™®

J0CTyna: JUIsl aBTOPU3. MOJIb30BATENIEH.
*- Ipesk/Ie YeM IPONTH MO CChUIKE, HEOOXOAUMO BOUTU B CUCTEMY

OYHKIIMOHUPOBAHUE 3IEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIbHON Cpe/ibl 00eCIeYnBaeTCs Co-
OTBETCTBYIOLIUMH CPEACTBAMU MH(OPMALIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnpiii oOyvaromuiics obecreueH AOCTYIOM K 3JIeKTpOoHHON O6ubnnoreunoi cucteme YIJITY
(http://lib.usfeu.ru/), YHUBEpCabHast 0aza JTAHHBIX East View (000 «BUCy)
https://dlib.eastview.com/browse/udb/12 , DBC H3narennctBa Jlanp http://e.lanbook.com/, DbC YHuusep-
cuteTckas OmbOnmoreka owmnaita http://biblioclub.ru/, comepkammx wu3naHus MO OCHOBHBIM H3y4aeMbIM
JUCHUILUTMHAM M C()OPMHUPOBAHHBIX [0 COTJIACOBAHMIO C MPaBOOOIaAaTeNsIMH Yy4eOHOH u ydeOHO-
METOJIUYECKOMN JIUTEPATYPHI.

CnpaBouHble H HH(POPMALHOHHBIE CHCTEMbI
1. CripaBouno-nipaBoBas cuctema «Koncynbrant [Imroc» (http://www.consultant.ru/).
2. CnpaBouHo-nipaBoBast cucrema «Cucrema 'TAPAHT». CBOoOOMHBIN OCTYI (PEKUM JOCTYIIA!
http://www.garant.ru/company/about/press/news/1332787/).
3. IlporpamMMHas cucrema Juis 0OHapy>KEHHsI TEKCTOBBIX 3aMMCTBOBAaHHUI B y4EOHBIX M HAyYHBIX
pabotax «Antumiaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpodeccnonanbubie 0a3bI JAHHBIX

1. DneKTPOHHBIM (OH] IPABOBBIX U HOPMATUBHO-TEXHUYECKUX JTOKYMEHTOB // AKIIMOHEPHOE
obmectBo «MHpopmanmonnas komnanus «Kogekc» (https://docs.cntd.ru/). Pesxxum goctymna: cBOOOIHBIH.

2. OdunmanpHeli MHTEpPHET-TIOpTaN mpaBoBor mHpopmarmu (http://pravo.gov.ru/). Pexum no-
CTyma: CBOOOIHBII

3. baza MONHOTEKCTOBBIX M OMOIHOTpapUUEcCKUX ONMUCAHWN KHHUT W TIEPHOAMYECKUX H3IaHUH
(http://lwww.ivis.ru/products/udbs.htm). Pexxum mocTyma: cBOOOAHBIIH

4. NndopmanoHHbIE CUCTEMBI, OAHKHM JTaHHBIX B 00JacTH OXpaHbl OKpYXKarollel cpesibl U MpHU-
pononons3oBaHus — Pexxum noctyna: http://MUHIPUPOABIPO.Pd

5. Hndopmarnmonnas cucreMa «TEXHOPMATUBY. — Pexnm JIOCTYyIIa:
https://www.technormativ.ru/ ;

6. Hayunas snektponHas 6ubmuoreka elibrary. — Pesxum nocryma: http://elibrary.ru/ .

7. Tlporpammsr aiist 3kooroB ECOReport. — Pexxum mocryna: http://ecoreport.ru/ ;

8. Nudopmarmonnsie cucremsl «buopasnoodpasue Poccuny. — Pexxum noctyma:
http://www.zin.ru/BioDiv/
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7. ®OHJ OLIEHOYHBIX CpeaACTB AJd MPOBECACHUSA l'lpOMe)KyTO‘IHOﬁ aTTeCTAallun
oﬁyqamumxcsl no JTMCHUMIIJINHE

7.1. [lepeyeHb KOMIIETEHIIMI C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUSA B NPoOLIECCe OCBOEHUS
00pa3oBaTe/ibHOI NPOrPaMMBbI

DopMupyeMble KOMIETEHIIUN Bug u popma KoHTpOIIS

IIpoMe:KyTOYHBIM KOHTPOJIb: YCTHBIM OIPOC Ha
IIK-1 C1oco6HOCTH HUCIIOIB30BaTh MATEMATHYECKHE, | DK3aMEHE

buszndeckue, GU3NKO-XUMHIECCKUE M XUMHUECKHE Me- | TeKylmuii KOHTPOJIb: OIpoc, 3alluTa OTYETHBIX
TOJIBI JUTSL PEIIEHUs 3a1a4 MPOPECCHOHATBLHOM Jesi- MaTepuasoB 1o 1abopaTopHol paboTe, JOKIalbl
TEJIbHOCTH W MIpe3CHTalMK, KOHTPOJIbHAS paboTa /sl 3a04-
HOU (hopMBI 0OYICHUS

7.2. Onucanue noka3areje U KpuTepueB OLEHUBAHUS KOMIIETEHIMH HA Pa3JIMYHBIX 3TANaxX UX
(popmupoBanus, onucaHue MKaJ OLeHUBAHUS

Kpurtepuu oueHMBaHHS YCTHOTO 0TBEeTa HA KOHTPOJIbHbIE BOMPOCHI IK3aMeHa (IPOMeKyTOY-
HbIii KOHTPOJIb popmupoBanus Komnerenun IMK-1):

«5» (omauuno): NaH MOJTHBIN, pa3BEPHYTHII OTBET Ha IMOCTABICHHBII BOIIPOC, MTOKa3aHa COBOKYTI-
HOCTh OCO3HAHHBIX 3HAHUN 00 0OBEKTE, 10KA3aTEIbHO PACKPHITHl OCHOBHBIE IIOJIOXKEHUS TEMBI; B OTBETE
MIPOCIICKUBACTCS YETKasl CTPYKTYPA, JOrHYeCKast TOCIE0BATEIbHOCTh, OTPAYKAIOIIAS CYITHOCTh PACKPBI-
BaeMbIX MOHATUH, TEOpUH, siBIeHUI. 3HaHHE 00 00bEKTE AEMOHCTPUPYETCS Ha (OHE MOHUMAHHUS €ro B
cHCTEeME JaHHOW HAYKH U MEKAMCUUIUIMHAPHBIX CBsi3ed. OTBET M3JI0KEH JTUTEPATYPHBIM SI3bIKOM B TEp-
MHUHAaxX HAayKH, [TI0Ka3aHa CIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUHSIOLIUE BOIPOCHI;

«4» (Xxopowio): IaH TIOJNHBINA, Pa3BEepHYTHI OTBET HA MOCTABJICHHBINA BOMPOC, MIOKA3aHO YMEHUE
BBIJICJIUTh CYILIECTBEHHbIE U HECYIECTBEHHbIC PU3HAKU, IPUUNHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYPUPOBaH, JIOTHYEH, U3JIOKEH B TepMUHAX HayKu. OJHAKO AONYIICHBl HE3HAYUTEIbHBIC OMINOKU
WA HEeJI0YeThl, UCIIPABIICHHbIE OaKallaBpOM C ITOMOIIBIO «HABOSIIUX) BOIIPOCOB;

«3» (vOoenemeopumenvro). NaH HENOJIHBII OTBET, JIOTMKA M IOCJIEI0BATEIbHOCTh M3JI0XKEHUS
UMEIOT CYLIECTBEHHbIE HapylIeHus. JJonyiieHsl rpyoble OMMOKY MPH ONPEAETICHUN CYIIIHOCTH PacKphl-
BaeMbIX MOHATHH, TEOPHA, SIBJICHUH, BCIEACTBAE HETIOHUMaHUs 0aKalaBpOM HMX CYIIECTBEHHBIX M HECY-
IIIECTBEHHBIX MTPU3HAKOB U CBs3eil. B 0TBeTe OTCYTCTBYIOT BBIBOJIBI. Y MEHHE PACKPBITH KOHKPETHBIE MTPO-
sIBJIEHUs1 0000IIEHHBIX 3HAaHUM He oka3zaHo. PeueBoe opopmieHne TpedyeT nonpaBoK, KOPPEKIHUH;

«2» (neyOosnemeopumenvro): OakajgaBp IEMOHCTPUPYET HE3HAHHE TEOPETHUECKUX OCHOB Mpej-
MeTa, He YMEET JIeaTh apryMEHTHPOBAHHBIC BBIBOABI M MPUBOANUTH MPUMEPHI, MIOKA3BIBAET Cllaboe BIa-
JICHWE MOHOJIOTHYECKOW PeUbio, HE BJIAZICET TEPMHUHOJIOTUEH, MTPOSBISIET OTCYTCTBHE JIOTUYHOCTH U TIO-
CJIEZIOBATENIHOCTH M3JI0KEHUS, JIelaeT OIIMOKH, KOTOpbIE HE MOXKET MUCIPABUTh, aXe MPH KOPPEKLUU
MperoiaBaTeNieM, OTKa3bIBaeTCsl OTBEUATh HA 3aHSATHH.

Kpurtepun onennBaHusi onpoca mno reme JadopaTopHoii pa6oTbl (TeKymMii KOHTPOJIb ¢op-
mMupoBanue komnerenmuu IK-1):

«5» (omauuno): oNpocC MPOIIEH ¢ MEPBOTO pasa; JaH MOJIHbIHN, pa3BepHYTHIN OTBET Ha BCE 3a/laBac-
MBbI€ Mperno/iaBaTe’eM BOMPOCH], TOKa3aHO 3HAHUE U MOHHUMaHKue TeMbl. OOydJaromuiics MpaBUIbHO OTBE-
THAJI HA BCE BOMPOCHI TIPH C/lade KOJUIOKBUYMA, 3HAET U TTOHUMAET XOJ1 BHITIOJHEHUS TIPEACTOSIIEH 1a00-
paTopHOi pabOTHI.

«4» (xopowo): onpoc MPONUJEH CO BTOPOU MOMBITKU; JIaH MOJHBIA OTBET Ha BCE 3a/1aBaeMble Mpe-
Mo/IaBaTeseM BOMPOCHI, TOKA3aHO 3HAHKWE U MOHUMaHHe TeMbl. O0yJarouiics Mpu caave KOJUTOKBUyMa
MPaBUIILHO OTBETUJI HA BCE BOIPOCH KOJUTOKBHYMa C TIOMOIIBIO TIPEMOIaBaTelis, 3HACT U TIOHUMAET XOJI
BBITIOJTHEHUS PEACTOSIICH J1a00paTopHOil pabOTHI.

«3» (yooenemsopumenvro): ONpoC MPONIEH C TPEThEl MOMBITKY; AaHbI OTBETHI Ha MOJIOBUHY 3a/1a-
BAEMbIX IMPENOJIaBaTeIEM BOIPOCOB, MOKA3aHO 3HAHUE OCHOBHBIX MOHSATHI TEMBbl, BBIHECEHHOW Ha KOJI-
JOKBUYM. B OTBEeTE CTYIEHTOB OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKPHITh KOHKPETHBIC TMPOSBICHUS
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0000IIEeHHBIX 3HAHWHM He MokazaHo OOyyaromMics MpH cladye KOJUIOKBUYMa MPaBUIBHO OTBETWJ Ha
00JIBIIIYIO YacTh 33JaBA€MBIX BOIPOCOB, OJIHAKO, pedeBoe opopmieHHE TpeOyeT MOMpaBoK, KOPPEKLUH;
CTYJICHT 3HAET X0/ BHIMIOJHCHUS MTPEICTOSIIEH JTa00paTOPHOM PaOOTHI.

«2» (Heyoosnemeopumenbro): 00yJarONTUNCS HE 3HAET OCHOB TEMBI, HE CIIOCOOCH JIe/IaTh apryMeH-
TUPOBAHHBIE BBIBOJIBI U IPUBOIUTH MPUMEPHI, TIOKA3bIBACT C1ab0e BIIaIECHUE MOHOJIOTHYECKON PEeUblo, HE
BJIa/IE€T TEPMHUHOJIOTUEH, TPOSBISET OTCYTCTBUE JJOTHYHOCTH U MOCIIE0BATEILHOCTH U3JI0KEHHUS, J1esa-
€T OIUOKH, KOTOPBIC HE MOXKET MCIPABUTH, JaKe NMPU KOPPEKIIUU MPETNoaBaTe]IeM, OTKA3bIBAETCS OTBE-
yath Ha Bompochl. OOyyaromuiicss He CMOT OTBETUTH JlaXKe Ha IOJIOBUHY 3aJ]aHHBIX €My BOIPOCOB, HE
3HAeT X0J1a MPOBEJCHUS PEACTOIIEH T1abopaTOPHON pabOTHI.

Kpurepun ouneHuBaHHMsI BbINOJHEHHS] JIA0OPATOPHBIX PadoT M 3alIUTHI OTYeTa (TEKYLUMid
KOHTPOJb ¢popmupoBanue komnerenuun IMK-1):

«5» (omauyno): paboTa BBINIOJIHEHA B CPOK; 0OPMIICHHE U cofepkKaTellbHasl 4acTh OT4eTa o0pas-
IIOBBIE; PabOTa BBIMOJIHEHA CAMOCTOSTENILHO; MPUCYTCTBYIOT COOCTBEHHbIE 000OIEHUS, 3aKII0UCHUS U
BbIBOJIbI. OO yUarouiicss NpaBUIbLHO OTBETHII HA BCE BOIIPOCHI IIPH 3AIIUTE OTUETHBIM MaTEPUAJIOB.

«4» (xopowo): paboTa BBINIOJIHEHA B CPOK; B O(DOPMIIGHUH OTYETA U €ro COJACPKATEIbHON YacTH
HET TpyOBIX OIMMOOK; paboTa BBHIMOJHEHA CaMOCTOSTENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIICHMSI,
3aKJIFOYCHUS ¥ BBIBOJIBI. OOYyJaromMiics pH 3alIUTe OTYSTHBIM MATEPHAIIOB NMPABUIBLHO OTBETHJI HA BCE
BOIIPOCHI C TIOMOIIIBIO MPENo1aBaTesl.

«3» (yoosremsopumenvro): paboTa BBHINOIHCHA ¢ HapylieHHeM rpaduka; B ohopMICHUH, COIEP-
KATEeIbHOM YacTH OTuYeTa €CTh HEJOCTaTKH; padoTa BBIMOJIHEHA CaMOCTOSATENbHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 0000mIeHNs1. OOyUarOMUIACs PH 3aITUTe OTYCTHBIM MAaTEPHAIOB OTBETHJI HE HA BCE BOMPOCHI.

«2» (HeyoosnemeopumenvbHo): obopMieHHE pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WJIU CJIeJIaHbl HETPABUIIbHBIE BHIBOJIBI M 00001eHHs. O0y4aromuiicss He CMOT 3allUTUTh OTYETHBIC MaTe-
pHAIIBI U MTOSICHUTD MPE/ICTABICHHBIC TaHHBIE.

Kpurepun ouneHuBaHusi J0KJIAJ0B M Mpe3eHTANMH (TeKymIMH KOHTPOJIb (pOPMHUPOBaHHUE
komnerenuu MK-1):

«5» (omauyno): paboTa BBIOJIHEHA B CPOK; COJEpKaTelibHAs YacTh JIOKJIa/la U MPEI0KEHHbBIE
MaTepHalibl OTPAXKAIOT COBPEMEHHOE COCTOSIHHE BOTIPOCA WIIH MPOOIIEMBL; IPUCYTCTBYIOT PEKOMEH NN
JUI UX PELIeHHUs, 3aKII0UEHHs] U apryMEHTHPOBaHHbIE BBIBOABI. OO0yJaromuicss MpaBUIbHO OTBETUII Ha
BCE BOIIPOCHI NP 3alllMTe MPOeKTa. [[puHIMAan akKTHBHOE ydacTHe B AMCKyccud. [loaroToBieHHas mpe-
3€HTalMs WITIOCTPUPYET AOKIaT U y100Ha JIJIsl BOCHIPUSATHS.

«4» (xopowio): paboTa BBIIOJIHEHA B CPOK; B COJICPIKATEIHHON YaCTH JOKJIaJa HET IPyObIX OIIH-
00K; MPHUCYTCTBYIOT PEKOMEHJAINU, 3aKJIIOYEHUsI U apryMEHTHPOBaHHBIE BbIBOJbI. OOydarouuiics mnpu
3alIiTe MPOEKTA MPABHJIFHO OTBETHII HA BCE BOIPOCHI C MMOMOIIBIO MpenoaaBaress. [[puauman ygactue B
auckyccud. [loaroroBneHHas Mpe3eHTalusl WIUTIOCTPUPYET TOKIJIAA, HO COAEPKUT HE3HAUUTENbHbIE He-
TOYHOCTH U OIIHOKH.

«3» (yoosnemsopumenvro): paboTa BHINOIHEHA C HapylleHHUeM rpaduka; B CTpyKType U Ipeuio-
KEHHOM MaTepHalie eCTh HEeJOCTATKH; B JOKJIAJe MPUCYTCTBYIOT COOCTBEHHBIE BBIBOBI. OOydaromuiics
IIPU 3aIIUTE MMPOEKTa OTBETUJ HE Ha Bce Bompockl. OOyuaronmumiics He IPUHUMAN y4acTUE B JUCKYCCHU.
[ToxroToBieHHas MPEe3eHTAINS YACTUYHO WILTFOCTPUPYET JOKIIAJI, CONEPIKUT OIIMOKH MIIM HEeYJ00HA /st
BOCTIPHSTHS.

«2» (HeyoosnemeopumenvbHo): TPEAJIOKEHHBIE TAHHBIE SIBISIOTCS HE OTPAKAIOIIMMHU CYTh U CO-
BPEMEHHOE COCTOSIHME BOIPOCAa MM MPOOJIEeMbl; OTCYTCTBYIOT WJIM C/eNIlaHbl HENPaBUIbHBIE BBIBOIBI U
pexomeHnanuu. O0ydaromuiics He OTBETUII Ha BOIIPOCHI MpH 3amuTe npoekrta. OOyyaromuiics He npu-
HUMaJl yyacTue B JUCKyccuu. IIpe3eHTanus oTCyTCTBYET UM COAEPXKUT IpyOble OIIMOKH, HE WILTIOCTPHU-
pYeT IOKJIaj ¥ HEYA0OHA ISk BOCTIPHSITHS.

Kpurepun oneHMBaHHMsA KOHTPOJbHBIX PadoT MAJsi 3204HON (popMbl 00ydyeHHMs (TEKYIIHI
KOHTPOJb popmupoBanune komnerennun IK-1):
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«5» (omauuno): paboTa BBINOJIHEHA B CPOK; 0OpMIICHHE, CTPYKTYpa U CTUJIL paboThl 00pasio-
BbI€; pabO0Ta BHITIOJIHEHA CAMOCTOATEILHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHNS, 3aKIIFOYCHHS U BbI-
BOibl. OOy4aronuiicss NpaBUIbHO OTBETHII HAa BCE BOIIPOCHI MPH 3AIIUTE KOHTPOJIBHOU PabOTHI.

«4» (xopouto): paboTa BBINIOJHEHA B CPOK; B 0DOPMIICHHH, CTPYKTYPE M CTHJIE pabOThl HET IPyOBIX
omn0oK; paboTa BBHIIIOJHEHA CAMOCTOATENIBHO; MIPUCYTCTBYIOT COOCTBEHHBIE 0000IEHNS, 3aKII0UCHUS U
BbIBOJIbI. OOy4Jaromuiicst mpu 3anmre padboThl MPABHILHO OTBETHII HA BCE BOMPOCH C TIOMOIIBIO TPETO-
JlaBaTes.

«3» (yoosremeopumenvro): paboTa BHINOJHEHA ¢ HApYyIIeHHEM Tpaduka; B 0pOpMIICHUH, CTPYKTY-
pe u ctusie paboThl €CTh HEIOCTATKH; padoTa BHIMOIHEHA CAMOCTOSTENIFHO, IPUCYTCTBYIOT COOCTBEHHBIE
0006menus. OOyJaronuics mpy 3anuTe padboThl OTBETUII HE HA BCE BOIIPOCHI.

«2» (HeyooeremeopumenvbHo): odopMiIeHHE paOdOThI HE COOTBETCTBYET TPEOOBAHUSM; OTCYTCTBY-
I0T WIH ClIIeJIaHbl HENIPAaBUJIbHBIC BBIBOABI U 0000mIeHus1. OOydaronuiicss He OTBETUJI Ha BOMPOCHI TPU
3alIuTe paboTHI.

7.3. TunoBble KOHTPOJIbHbIE 32IaHUSI UJIH HHBbIE MATEPHAJIbl, HE00X0AMMBbIE 1JI51 OLIEeHKN 3HAHM,
YMeHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX 3TaNbl POPMUPOBAHUS
KOMIIeTeHI[Hil B Mpolecce 0CBOeHNsI 00pPa30BaTeIbHOI MPOrpaMMbl

Bonpocskl k 3k3aMeHy (IPOMEKYTOUHBIN KOHTPOJIb):
[Lnan:
- O01Ire XMMHUYECKHUE CBOMCTBA METAJIJIOB: B3aMMOICUCTBHUE C 3JIEMEHTAPHBIMHU OKUCIIUTEIISIMHU, BOJIOH,
1IeJ109aMu, KUCIIOTaMH, CMECSIMU KHUCJIOT.
- O0mpe XuMHYECKUEe CBOMCTBA HEMETAIIOB: B3aMMOJICHCTBHE C BOJOM, IICI0YaMU, KHCIOTAMM.
- CBoiicTBa 1O TpyMIaM 3JIEMEHTOB U UX COeIMHEHUIN. DIEeKTPOHHbIE KOH(pUryparuu atomoB. Bo3zMoxk-
HbIE cTeneHu okucienus. [lonydenue. [Ipumenenue.
S-37eMeHThI | rpynmnsl
1. B kakue nBera OKpalMBaroT 1iams LiesiouHble MeTaiuibl? [IpuBeauTe NONHYIO 3JEKTPOHHYIO KOH-
durypanmo aroma 1e3usl.
2. Mo xakoit GopmyIie BIUUCISETCS YICNbHBIA 3apsia atoma? UTo XapakTepu3yeT BeITUYMHA YACIb-
HOTO 3apsina’?
3. IlpuBenute xumuueckue GoOpMysIbl MHHEPATIOB: IJIayOepoBa COJb, YMJIMICKAs CEUTpa, KPUOJIUT,
Oypa.
4. [lpuBeaure xumuueckue (oOpMysibl MUHEPAJIOB: CUIbBUH, CUJIbBUHUT, UHUICKAs CEIUTPA.
5. IlpuBenuTe ycnoBUs peau3alliyd U MPUMEPBl XUMUUYECKUX PEaKLUi, MPOTEKAIOIIMUX PU BaKyyM-
TEPMUYECKOM METOJE MOJYyUYEHHUs ETOYHBIX METAIIJIOB.
6. Kakue npotyKTbl TOpeHus: 00pa3ytoTcs MPH CKUTAHUU PA3JIMYHbBIX IIEJIOYHBIX METAJUIOB B KUCIIO-
pone? IlonTBepauTe Bamn oTBET myTeM HanmMCcaHUs COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUM.
7. IlpuBenuTe XMMUYECKHUE PEAKLIMU, JIEXKAILUE B OCHOBE IOJIYYEHUS THUIPOKCUIA HATPUS U3BECTKO-
BbIM, (DEpPUTHBIM METOAAMHU U ITyTEM AJIEKTPOJIN3A.
8. [IpuBeanTe XUMUYECKUE PEAKIUH, JIEKAIINE B OCHOBE AMMHUAYHO-XJIOPUIHOTO METO/1a MOJIYYECHHUS
KaJIbLIUHUPOBAHHOM COJBI.
s-3y1eMeHTHI || rpynmnbl
1. B xakue 1BeTa okpamuBaroT miams S-aneMeHTs! || rpynnei? IlpuBenuTe MmosiHyro 3J1€KTPOHHYIO
KOH(UTypaIuio aToMa paus.
2. [IpuBeaurte xumuueckue (GOpMyIIbl MUHEPAJIOB: OJIUBHH, JOJIOMUT, KAPHAJUIUT.
4. ITpuBeaure XUMU4ecKre (OPMYIIbl MUHEPAJTIOB: KaJbIUT, TUIIC, (IIIOOPHUT.
5. IlpuBenute XxuMuyeckue GopMyibl MUHEPAJIOB: 1[EJIECTUH, BUTEPUT, (PEHAKUT.
6. IlpuBenure XMMHYECKHUH COCTaB M XHMMHUYECKHE PEAKIIMM, JIEKAIIME B OCHOBE IPUMEHEHHUS
HaTPOHHOW U OENUIbHON U3BECTH.
p-3ieMeHThlI |1 rpynnsl
1. Kakne xumMuueckne coeTMHEHUST Ha3bIBalOTC Oopanamu? Hamummre xuMudeckyro Gopmymy mpo-
CTEHIIIEero U3 ATUX COeIMHEHUH, CYIIECTBYET JIU OHO B OOBIYHBIX YCIOBUSAX?
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2. Xumnueckas Gpopmyia u crpoeHue 6opasoHna (sp0opa). s yero mpuMeHsieTcs 3To coeAuHeHue?
3. Xumnueckas gopMyna MuHepana KopyHA. Kak Ha3zpiBaeTcs, M KakoW I[BET MMEET APArolCHHBIN
KaMeHb, ABIISIONIMICS KOPYHIOM, COAEpKAIIUM IIpUMeCHbIe HOHbI Cr3*?
4. Yro Takoe mpoiiecc BhllenadyuBaHusl B XuMuu? C MOMOIIBI0 KAKHX PEareHTOB OH OCYILECTBIISET-
cs?
5. llpuBeaure xumuyeckue GOpMyIIbl aTFOMOCUIIUKATOB, SBISIOUIMXCS OCHOBOM 3€MHOM KOpBI: OPTO-
KJ1a3a, KaoJIMHA.
6. [IpuBenure xumuueckue GoOpMyIibl CIIO/IbI, OOKCHUTA.
7. KucrnotHele Wi OCHOBHBIE CBOMCTBA MPOSIBIISIOT TauIbl amfoMuHusA? OTBET MOATBEPIUTE HAU-
CaHHEeM COOTBETCTBYIOUIUX PEaKIUil.
8. DIEKTPOXUMHUECKUN METOJ] IIOJIYyUEHUS AIFOMUHHUS.

p-3JjemenTsl |V rpynnsi
1. Kakue amnorpomnnsie Mmogudukanuu yriepoaa Bel 3Haere? B ueM 0COOCHHOCTH Ka)kI0i N3BECTHOM
Bam monudukammum?
2. Kakue coenuHeHHUs1 Ha3bIBatOTCs KapOoHuiaamu metaiwioB? IlpuBeaurte mpuMepsl STHX COeIUHe-
HUM.
. B monHoii (hopme npuBeaUTE PEAKINIO MOTYICHUS THOIIMAHAT- HOHA.
. Kax m3menstorcst ocHoBHBIe cBoiicTBa B psaay Ge(OH)2-Sn(OH)2-Pb(OH)2?
. I[lpuBeauTe XUMUYECKYIO POPMYITy COeTMHEHHS (DOCTEH.
. [IpuBenuTe xumMuuecKyro GopMyny THOYTOIBLHOM KUCIOTHI M €€ PEaKIHIO C BOJOM.
. Xumuueckas popMyia coeiMHEHMs, Ha3bIBAEMOTro CypHK. Kakoro oHo 1Bera, e npuMeHseTcs?
. [IpuBenute xumuueckue GopMyIibl MUHEPAIIOB: KACCUTEPUT, TaJICHUT.
. Kakue amnorponusie Mmogudukanuu ojoBa Ber 3HaeTe? B ueM 0COOCHHOCTH KaXKIOW H3BECTHOU
Bam monudukammm?

p-3J1eMeHThI V rpynnsl
1. Kakue mogudukanuu gochopa Bam n3BecTHBI, UeM OHU pa3IHyualOTCA?
2. Xummueckasi popMyIia ¥ CBOHCTBA THAPOKCHIAMUHA.
3. IlpuBenute GopMynbl CIEAYIOUIMX XMUMHUYECKUX COCIMHEHUI: CTUOHMA Kaius, apCuH, CTUOHUH. 4.
[IpemtoxxuTe peakiuio MoTydYeH s apcruHa.
5. [lpuBeaute rpaduueckue Gopmynsl okcuaa azota(l) u gochopnoBatuctoit kucnotsl. Kak Hazbl-
BaroTcs coiid pochopHOBATUCTOM KUCTOTHI?
6. I[TpuBoas rpaduyeckue GopmyIibl, MPOCIETUTE NEPECTPOIKY B OKpykeHHH (Pocdopa B dpochopHO-
Batuctoi, pochopucroii, mera- u oprodochopHoit kucnorax. KakoBbl cTerneHb OKUCICHHS U Ba-
JEHTHOCTh (ochopa B 3TUX COCTUHEHUAX?
7. Kak mensiroTcst ocHoBHbIe cBovicTBa B psiay P(OH)s — As(OH)z: — Sb(OH); — Bi(OH)3? Jokaxu-
T€ CBOM BBIBOJI IyTEM HAIIMCAHUS PEAKLUH.
8. IIpuBenuTe xumuyeckre GOpMyITbl HOHOB aHTUMOHHS M BUCMYTHIIA. [IpenoxuTe peakiuu, mpu-
BOJIALIME K MOSIBIICHUIO 3TUX HOHOB.
9. Tpu cragnu IPOMBIIITICHHOTO METO/Ia TOJTyYeHHs] TPHOKCHHUTpATa BO10poia?
10. ITyrem HamucaHus MPOMEKYTOUHBIX PEAKIUNA O0BSICHUTE UCKITIOUUTENHHO CHIIBHYIO OKUCIUTENb-
HYIO CIIOCOOHOCTbD «I[apCKOW BOAKH.
11. IlpuBenute rpaduyeckyro ¢popmyiay a30TUCTOBOAOPOAHOM KHCIOTHI, YUUTHIBAsL, YTO B HEH mpu-
CYTCTBYIOT a30ThI B CTETICHSX OKUCIEHUS +5 U -3.
12. Xumunyeckas (opmyna nupodochopHoit kucinoTel? Kak HazpiBatoTes ee conu? Iloctpoiite ee
rpadgudeckyro hopmyiy.
13. Kak usmensoress B pagy POs>—As0s>—-Sb0s>—BiOs okuciuTenbHble CBOHCTBA aHHOHOB?
Ha3zoBute 3TH aHHMOHBI.
14. IlpuBenuTe XxuMudeckue GopMysIbl MUHEPATIOB: BUCMYTOBAs OXpa, BUCMYTHH, CYpbMSIHBIH OJecK.
15. KucnotHsle WM OCHOBHBIE CBOMCTBA MPOSABIAIOT Taiu bl cypbMbl(V)? OTBET MOATBEPAUTE HAIU-
CaHUEM COOTBETCTBYIOLIUX PEAKIIHI.
16. Ilyrem cocTaBiieHUSI METOJIOM 3JIEKTPOHHO-HOHHOTO OajlaHCa peakIMid J0Ka3aTh OKHCIUTEIbHO-
BOCCTAHOBHTEJBHYIO TBOMCTBEHHOCTh THPOKCHIIAMUHA.
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17. IlpuBeuTe XMMUYECKHE PEAKIINH, JISKAIINE B OCHOBE IPOMBIIIJICHHOTO nostyueHust pocdopa.
18. IIpemnoxute peakuuro noydenus ¢pochuna. Hapucyiite rpadpuueckyro hopmyny rnona ¢ocdo-
HUSL.
19.ITpuBenute rpaduueckyro hopmyny pochoproBaToit kuciotel. Kak HazwsiBatoTcs ee conm? Harmu-
IIUTE PEakIuio B3anmoecTus okcuaa dpochopa(lV) ¢ Bogoii.
20. ITpuBeaute xumuueckue hopmyisl hochopHbIX ynoOpenuii: dhochopuTHas MyKka, TBOMHOU CY-
nepdocdar, mperunurar.
21. HanummTe XMMHYECKHUE PEaKlMH, JieKalllue B OCHOBE IMOJIY4YeHUs ABOWHOTO cymnepdocdaTa u3
¢bochoputHON MyKH.

p-3JjemenTsl VI rpynnsl
1. O30H, cTpoeHue MoJieKynbl. KauecTBeHHas peakiys Ha IPUCYTCTBUE a30HA.
2. Kak U3MEHSIOTCS OKUCITUTENIbHBIC U METaJUIMUECKHe cBoicTBa B psany O-S-Se-Te-Po?
3. Tpu ctaguu IPOMBIIIJICHHOTO MOJYYEHHSI CEPHOM KHCIIOTHI.
4. [lupocepHast KUCIIOTa, ee rpaduueckas Gopmyia.
5. Tuocepnas kucinorta, ee rpadpudeckas popmyna. Peakuus noxydeHus: THOCYIIb(aTOB.
6. Xumnueckue GpopMysbl MUHEPAJIOB: IJ1ayOoepoBa COJib, THIIC, JKEIE3HBIH KYIOPOC, XpOMOKAJINEBbIE
KBAaCIIbI.
7. Ilepeuncnute 37€MEHTHI, KOTOPble 0O0BEANHSAIOT O] HA3BAHUEM «XaJbKOTE€HbI». UTO 03HAYaeT 3T0
HaszBaaue? CoCTaBbTE MONHYIO MICKTPOHHYIO KOH(MUTYyparuio g4Po.
8. Kak y anemenTtoB VIA moarpynmsl cBepxy BHU3 U3MEHSIOTCS BOCCTAHOBUTENIBHBIE CBOMCTBA HOHOB
CO CTETICHBIO OKUCIICHUSI MUHYC J1Ba? METOIOM 3JIeKTPOHHO-HOHHOTO 0allaHca COCTaBbTE YpaBHEHHE
peakuu aucrponopiuronupobanus cepol: S + KOH —.
9. Kakue amnorponHsle Moaudukanuu cepsbl BaM n3BecTHbI, Y4eM OHU pa3InyaroTcs?
10. IlpuBenute xumuueckue GopMysbl MUHEPAJIOB: XaIbKOIUPUT, MBIIIbIKOBUCTBIA KOTYEIaH, Taje-
HuUT. [IprBeauTe NOTHBIE ATEKTPOHHBIE KOH(PHUTYpAIUK HOHOB, BXOSIIUX B COCTAB TAJICHUTA.
11. Kak B rpymnmne cBepXy BHHU3 JJIsl BOJHBIX PACTBOPOB XaJIbKOT€HUIOB BOJIOPO/IAa U3MEHSIOTCS CHIIa
KHCJIOT ¥ BOCCTAHOBHUTEJbHASA aKTUBHOCTH? C MCIOIB30BAHNUEM CIIPABOYHBIX JAHHBIX JOKAKUTE CBOM
BBIBO/I.

p-3aemenTts! VI rpynmnsi
1. IlpuBeaure peakiuu (ropa ¢ BOJOH, paCTBOPOM IIEJIOUH, HHEPTHBIMU razamu. C KakUMU HHEPT-
HBIMU razaMu (TOp HE B3aUMOJICHCTBYET.
2. IlpuBeauTe peakiy B3aUMOJCHCTBUS pa3IMUHBIX T'aJOreHOB ¢ BojoM. Kak B psny rajoreHoB us-
MeHseTCs TIIyOuHa MPOTEKaHUs 3TOM peaklnu (CKIOHHOCTb K HEl)?
3. IlpuBeaurte xumuueckue GopMyJibl MUHEPAJIOB: (IIIOOPUT, KPUOIUT, (TOPANIATHT.
4. Kak ¢ Bo3pacTaHueM MOPSAKOBOTO HOMEpa M3MEHSIOTCSI KUCIOTHO-OCHOBHBIE CBOMCTBA (PTOPHIOB
anemeHToB |1l nepuona Ilepuonuueckoit cucremsl? [IpomsrocTpupyiiTe OTBET HANMCAHUEM Xapak-
TEPHBIX XUMUYECKUX PEAKITHA.
5. IlpuBenuTe XumMHuueckue (GopMyil MUHEPAJIOB: CUIIBBUHUT, KAPHALIUT, KAMEHHAs COJlb.
6. Kak B VIIA noarpynmne cBepxy BHM3 U3MEHSIOTCS HEMETAIJIMYECKHE CBOWCTBA U OKUCIUTEIbHAS
CIOCOOHOCTH aTOMOB 3J1eMeHTOB? 3akoHuuTe cxembl OBP 1 MeTo/10M 371€KTpOHHO-MOHHOTO OajiaHca
COCTaBbTE ypaBHEHUS UX peakiuii: Io + HoS = S+ .. ;
I + HNO3 —.
7. Ha nByx npumepax (NFz u Cl3N) npousuttocTpupyiiTe THIpon3 raloreH|I0B HEMETAIIOB.
8. [IpuBeuTe peaxiuu, Jexalie B OCHOBE MPOMBIIIUIEHHOTO OJIYYEHHUs XJI0pa.
9. B "em 3akirodaeTcs HOIUIHBIN METOJ TOJIYYCHHUsST 0CO00 UnCThIX BemecTB? [IpuBeauTe xummue-
CKYIO PEaKIIMIO, HIUTFOCTPUPYIOLIYIO 3TOT METO.
10. ITpuBenute Ha3BaHus U rpaduueckue GopMysbl OKCUKHUCIOT Xjopa. Kak u nmouemy ¢ pocToM cre-
MIEHH OKHUCIICHUS XJIOpa U3MEHSETCS CUJla 3TUX KUCIOT?
11. O6bscHUTE TPUUMHY BBIPAXKEHHOTO 0TOENMBAIOIIETO 3(peKTa BOJHBIX PACTBOPOB TUITOXJIOPUTOB
HaTpus M Kanus. [IpuBenuTe COOTBETCTBYIOIME XUMHUYECKUE PEaKIU, KOTOPbIE MPOTEKAIOT B 3TUX
pacTBopax Ha CBETY B IIPUCYTCTBUU YIJIEKHCIIOTO rasa.
12. HazoBuTE aHMOHBI OKCUKHUCIIOT XJIOpa. YKaKUTE CTENIEHb OKUCIICHHS XJIOpa B KaXKJOM aHHOHE.
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13. IpuBenute xuMuyeckre (GOpMysbl M Ha3BaHUSI OKCUKUCIOT OpoMa M COOTBETCTBYIOUIMX MM CO-
Jel. YKaXHUTe CTeNeHH OKUCIEHHsI OpoMa B 9TUX COCINHEHMSIX.
14. TlpuBenuTe XuMudeckue GOpMyIbl M Ha3BaHUS OKCHKHCIOT HOJa M COOTBETCTBYIOIIUX MM COJICH.
VKaxkure CTeleH! OKUCIICHHS HO/a B 3TUX COCTUHEHUSX.
15. IlpuBenuTe xuMHuYeckre HOpMyIIbl COSAMHEHUI: XJIOpHas H3BECTh, OEPTOJIETOBA COJIb, AHTUPOH.
16. Kak B rpymnmne U3MeHSIOTCS UIMHA, MOJSPHOCTh U IPOYHOCTh XUMUYECKOH CBSA3M y TajOreHUI0B
Bosioposia? CocTaBbTe MOTHYIO AIIEKTPOHHYIO KOH(PHUTypaIMio aHHOHA B HOAUIE BOAOPOAA.
17. Kak B rpymme A BOOHBIX pacTBOPOB raJIOT€HUI0B BOJOPOJA U3MEHSIOTCS CHUjla KUCIOT U BOC-
CTaHOBUTEJbHAsI aKTUBHOCTH? C MCIIOJIb30BaHUEM CIIPABOYHBIX JaHHBIX JIOKAXKUTE CBOI BBIBO/I.
d-3sementsl | 1 11 rpynmbt
1. IlpuBenure anekTpoHHbIe KOHpUrypamuu d-amementoB | rpymmel. Kak B rpymme u3meHsieTcs: Xu-
MHUYECKasi aKTUBHOCTb ATUX 371eMeHTOB? [IpomsmocTpupyiite oTBET, MyTeM HallMCaHUs XUMUYECKUX
peaKuuid.
2. [IpuBenuTe XUMHUYECKUE pEaKLUH, JEKallue B OCHOBE TMAPOMETAIIIYPrH4eCKOro crocoda mnoiy-
YEHMsI METANINYECKOTO 30J10Ta.
3. IIpuBeauTe XMMHUYECKHE PEAKIIMHM, JIeXkKAIUe B OCHOBE T'MAPOMETAJULYprHUECKOro crocoda moiny-
YEeHHUSI MEJIU BBICOKOW YHUCTOTHI.
4. Kakue 371eMEeHThI BXOJST B COCTaB CILJIABOB: MEJIbXHOP, OpOH3a, J1aTyHb?
5. MeTo10M 3JIEKTPOHHO-MOHHOTO OajlaHCca COCTaBbTE YPAaBHEHUS peaklUi B3aUMOJICHCTBUS LIMHKA C
H2S04 (pass.), H2SO4 (konn.), BOIHBIM pacTBOPOM THAPOKCHIA HATPHSL.
6. MeTofoM 3JIeKTPOHHO-MOHHOTO OayiaHca COCTaBbTE YPAaBHEHHUS PEAKIMU 30JI0Ta C IAPCKOW BOJ-
KOH.
7. llpuBeauTe MOTHYIO YIEKTPOHHYIO KoHdHrypanmo nona Au®*. Kakue cpoiictBa (ocHOBHBIE, aM(pO-
TEpHbIE, KUCIIOTHBIE) MPOSBIAET OKCHUJ 30JI0Ta B 3TOM cTeneHu okucienus? IloarBepaute cBOM BbI-
BOJI IIyTEM HAIIMCAHUS COOTBETCTBYIOIINX XUMUYECKUX PEAKIMIA B MOJIEKYISIPHON 1 MOHHOU (hopMax.
8. Mcnomnb3yst MOJIEKYJISIPHYIO M HOHHYIO (DOPMBI 3alIMCH OCYLIECTBUTE LIETIOYKY MTPEBpAIleHUI:
Cd — CdSO4 — Cd(OH)2 — [Cd(NH3)4](OH)2 — CdS. C noMotiisio CripaBOYHBIX JaHHBIX 000CHYIH-
T€ BO3MO>KHOCTb IPOTEKAHUS NOCIIETHEH PEaKIUU LETIOUKH.
9. IlpuBeute XuMHUECKUE POPMYIIBI COESTUHEHUI: KAIIOMENb, CyJieMa, KHHOBApPh.
d-anemenTsl |11 rpynmnbi
1. Kak M3MeHSI0TCS OCHOBHBIE CBOWMCTBA OKCHUIOB U TuapokcuaoB d-amementoB B Il rpymme? IMoa-
TBEPJIUTE CBOW BBIBOJ IIyT€M HalMCAaHUS COOTBETCTBYIOIMX XMMUYECKHX PEAKIMi B MOJIEKYJISPHOM
1 MOHHOH (opmax.
2. IlpuBennTe peakuuu, JEKalMe B OCHOBE METAUIOTEPMUYECKOTO METOJA IMOIYYEHMs] CKaHIUS U
JIaHTaHa.
3. [IpuBenuTe peakiuy NOTYYEHUS CKaHIMs M JJAaHTaHa METOJIOM 3JIEKTPOJIN3a ux GTopuaa u XJopu-
Jla COOTBETCTBEHHO.
4. MeTo/10M 3JI€KTPOHHO-HOHHOTO OajlaHca cocTaBbTe ypaBHeHHE peakuuu: SC + H20 + KOH —.
5. MeTo0oM 31eKTPOHHO-MOHHOTO OajlaHCa COCTaBbTE YpaBHEHHUE peaKuu:
Sc + H2SO04 (xorn) — [Sc(SOa)2] + ... .
6. MeTo1oM AJIeKTPOHHO-HOHHOTO OanaHca coctaBbTe ypaBHeHHE peakuuu: SC + HNO3(pass) — .
7. MeTo10M 3JIeKTPOHHO-MOHHOTO OajlaHCca COCTaBbTE YpPAaBHEHHE PEAKIINU:
Ce2(S04)3 + KMNnOs + ... —» MnO2 + CeO2 + ... .
8. MeTo10M 3JIeKTPOHHO-MOHHOTO OajlaHca COCTaBbTE yPaBHEHUE PEaKIIUU:
CeO2+NO +... > Ce** +NOz + ... .
d-3nemenTsl |V rpynnsl
1. IlpuBeaute xumMuyeckue GOpMysbl MUHEPATIOB: UIBMEHUT, IEPOBCKUT, pyTUil. CoCTaBbTE MOJIHYIO
AJIEKTPOHHYIO KOH(PUTypaIni0 MUHEPAIO00pas3yIoOIIEro JIEMEHTa.
2. IlpuBenute xumuueckrue (Gpopmysasl MUHEpaNIOB: OaanaieuT U HUpKoH. CocTaBbTE MOJIHYIO K-
TPOHHYIO KOH(PUTYpaLIMI0 MUHEPAIO00pa3yoLIero JeMeHTa.
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3. IIpuBenuTe ypaBHEHHUs peakIfii, JIe)KAUIMX B OCHOBE JIBYX MPUHIMITHAIBHO PA3JIUYHBIX CIIOCOOOB
MOJIyYEHUSI HUPKOHMSI U3 €r0 TaJOreHUJIOB. YKaKUTE, KaKUe CIElUaIbHbIE YCIOBUA HEOOXOIHUMBI
JUISL OCYHIECTBIICHUS ITUX PEAKLIUM.
4. MeTo10M 3J€KTPOHHO-UOHHOTO 0aiaHca COCTaBbTE yPaBHEHUE PEAKIIMU:
Ti + HNOs + HF — [TiFe]> + ... .
5. MeTooM 37eKTpOHHO-HOHHOTO OajaHca COCTaBbTE€ YpPaBHEHHME PEAKIMU TUTaHA ¢ KOHLIEHTPHUPO-
BaHHOU a30THOW KHUCIOTOH. [IprBenuTe MOIHYIO ANEKTPOHHYIO KOHPUTYpAIIMI0 HOHA TUTaHA B MOJTY-
YEHHOM B Pe3yJIbTaTe MIPOTEKAHUS PEAKLIMY COCUHEHUU.
6. MeTo10M 3JIEKTPOHHO-MOHHOTO OajaHca COCTaBbTE YPaBHEHUS PEaKIMid MUPKOHHS C KOHIEHTPU-
POBaHHOM CEpPHOM KHMCIIOTOM MPYU KOMHATHOM TEMIIEpaType U IPHU HArPEBAHUH.
7. Kakue cBoiicTBa (OCHOBHBIE, aM(OTEepHbIE, KUCIOTHBIE) mposBiseT runpokcua tutana(lV)? Ilpu-
BEUTE PEaKlUU B3aUMOJCHCTBUS 3TOr0 THIPOKCH/IA C €KUM Kanu (IIPU CIIABICHUU) U C BOJHBIM
pacTBOPOM IUIABUKOBOU KHUCIIOTHI.
8. Kakoii u3 rugpokcu10B nposiBiiseT oonpiine ocHoBHbIe cBoiicTBa: TI(OH)s mmm Ti(OH)3? Kak u3-
MEHSIFOTCSI KUCJIOTHO-OCHOBHBIE cBo¥cTBa B psafy T1(OH)s - Zr(OH)4 - HF(OH)4?
9. Kakoe siBlicHHE HA3bIBACTCS JIAHTAHOMJHBIM Cokathuem»? Kak 3To siBIeHUE MpOSIBISAETCS B U3Me-
HEHNH (PU3NIECKUX XaPAKTEPUCTUK M XUMHUYECKIX CBOWCTB 3JIEMEHTOB MOOOYHBIX MOATPYIII?
d-3;1emeHTBI V rpynnbI
1. Kak nony4aroT eppoBaHauii M1 KaKOBO COZEpKaHUE B HEM BaHAAMs?
2. Oxcuapl BaHaMs Pa3HbIX CTENEHEH OKHUCIIEHHMS — MU3MEHEHUE UX KUCIOTHO-OCHOBHBIX CBOMCTB.
VY CTOWYUBOCTD OKCUJIOB, UX LIBET U TUIMYHBIE PEAKIUH.
3. [IpuBenure xumuueckre GopMyIibl MUHEPAJIOB KOIYMOHUTA U TAaHTAIUTA.
d-3nemenTtsl VI rpynnsi
1. CoctaBUTh MOJHBIE SIEKTPOHHBIE KOHPHUIYpallMd aTOMOB JJIEMEHTOB: XpOM, MOJHUOJEH, BOJb-
bpam.
2. ['eTepononuKUCIOTH — ONPEIEICHUE U IPUMEPhl XUMHUECKUX (POPMYIT ITUX KUCIOT.
3. Yerslpe cTanuu (XMMHUYECKUE PEAKIIMM) MOJYyUYEHUSI YHUCTOTO XpOMa U3 XPOMHUCTOTO KEJIE3HSIKA B
MIPOMBILLIIIEHHOCTH.
4. [lpuBeaure XUMU4IEeCKHe (OPMYITBI MUHEPATIOB: MOJHOICHOBBIN OJIECK, ICETHUT, BOIb()PAMHUT.
5. [IpuBeaute XxuMudeckue (GopMyibl XapakTepHbBIX A5 XpoMa oKcuaoB. [Ipomtroctpupyiite nme-
HEHUE KUCIIOTHO-OCHOBHBIX CBOMCTB 3TUX OKCHOB C MOMOIIBIO TUIMHYHBIX ISl HUIX XUMUYECKUX pe-
aKIUH.
6. B xakoii cpesie CylecTBYIOT XpoMat U Ouxpomat HoHbl? KakoBa okpacka 3TUX HOHOB?
7. YTo Ha3bIBAETCSA XpOMATOTEPMUEN B AHAIIUTUYECKON XUMUU?
8. Kakoii criaB Ha3bIBa€TCsl HUXPOM, TJI€ OH IpUMEHseTCs?
9. Kaxkoii crutaB Ha3bIBaeTCs MOOEUT, TJIE€ OH IPUMEHsETCs ?
10. Kak B VIb noarpynmne cBepxy BHH3 MEHSIOTCS KHCIOTHBIE CBOMCTBA THIPOKCUIOB, COOTBETCTBY-
IOLMX BBICHIEHN CTENEeHU OKuciaeHus anemeHToB? [loaTBepauTe Bamie yTBep)kIeHuE IyTeM Haluca-
HUSl COOTBETCTBYIOLIUX PEAKLUH.
d-anements! VI rpynmnst
1. MerooM 371eKTpOHHO-MOHHOIO OalaHca COCTaBbTE YPAaBHEHUE PEAKIUU B3aUMOJCHCTBUS PEHUS C
ropsiueil KOHIIEHTPUPOBAHHON CepHOM KucioToil. [IpuBenTe NOIHYIO 3IEKTPOHHYIO KOH(PUTYypaIHIO
MOHA PEHUS B MOJIYYEHHOM COEIMHEHHH.
2. IlpuBeaure XuMuuecKkue (GOpMysbl MHUHEPAJIOB: MUPOIIO3UT, OpayHUT, raycMaHuT. Hamummte
MIOJIHYIO AJIEKTPOHHYIO KOHPUTYpaIlMi0 HOHOB MUHEPAIO00pa3yIOLIEro AIEMEHTa B 3TUX COEIMHEHU-
AX.
3. VkaxuTe conepkaHue pa3InyHbIX 3JIEMEHTOB B ()eppomaprasiie (B MpOIEHTax) U MPUBEIUTE XU-
MHUYECKYIO PEaKLNIO, JIEKAIIYI0 B OCHOBE €r0 IOJyUEHHsI.
4. IlpuBenuTe XUMUYECKHE PEAKIINH, JIEKAIIHNEe B OCHOBE AIIOMOTEPMHUYECKOIO METO/a MOTyYEHUS
MapraHia u3 NUpoIIO3UTa.
5. Kak M3MeHsIIOTCSl KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB Maprasiia ¢ MOBBIIIEHHEM €ro CTEeIEeHU
okucnenusa? [IpuBennre XUMUYECKHE PEAKIIMH, WITIOCTPUPYIOIINE U3MEHEHNE 3TUX CBOMCTB.
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6. IlpuBeauTe Ha3BaHUS KUCIOPOACOAEPKAIIMUX KUCIOT U MX aHMOHOB Ha OCHOBE MapraHia B pa3-
JIUYHBIX CTENEHSIX OKUCIICHHUS.
7. IlyreMm cocTaBieHUS METOAOM 3JIEKTPOHHO-MOHHOTO OanaHca ypaBHeHW# peakiuii KMnOs C
NaNQO: npoaeMOHCTpHUpYITE BIMSHUE KUCIOTHOCTH CPENbl Ha CTENEHb BOCCTAHOBIICGHHS Maprasiia.
VYKaKuTe LIBET paCTBOPOB, COAEPKALLUX ITPOTYKThl BOCCTAHOBJIEHUS MapraHiia.
d-3sementsl VIII rpynnsi

1. IIpuBenure xumuyeckue (GOpPMySIbl MUHEPATIOB: MUPUT, CHIEPUT, MArHETUT. YKAKUTE CTEHICHU
OKHCJICHUS MUHEPATI000pa3yIOLUX 3JI€MEHTOB B 3THX COCTUHEHHUSIX.

2. IlpuBenute Xumuueckue GOpMyIbl KENTON U KPACHOW KPOBSIHOW COJIM. AHATUTHYECKUMHU PEAKTHU-
BaMU Ha KaKue MOHBI jKeJle3a SBISETCS KaKaoe U3 3TuX coeanHenuii? [IpuBeanre XxuMuyeckue peak-
LU UX B3aUMOJEHCTBHUS C COOTBETCTBYIOUIMMH COEAMHEHUSIMU Kejle3a U Ha30BUTE IMPOAYKTHI 3TUX
peakuuii (1aiiTe XUMUYEeCKoe U OBITOBOE Ha3BaHUsS MIPOIYKTOB).

3. Kakue creneHy oKucIeHus IposIBIISIET jkene30 B coeaunenusx? [Ipusenure xumudeckue GopMyIisl
COOTBETCTBYIOIIUX COCUHEHHUIN U COCTaBHTE MOJHBIC 3JIEKTPOHHBIE KOH(DUTYpaAIIUH AJI1 HOHOB Keje-
3a B HUX.

4. MeTtooM 3JIeKTPOHHO-MOHHOTO OajlaHCca COCTaBbTE ypaBHEHHUE peakiuu ¢eppaTa Kajius ¢ cyibda-
TOM Maprasia B KUCJIOU cpefe.

5. [IpuBeaute xumuueckue GopMysnbl MUHEPAIOB: MIJUJIEPUT U HUKEJIHUH. Y KQKUTE CTENIEHU OKHUCIIe-
HUS MUHEPAJI000pa3yIoLUX IEMEHTOB B 3TUX COCIUHEHUSIX.

6. OcymectBure nenouky mpespamiennit Co — C0O(NOs3) — Co(OH)2 — [Co(NH3)s](OH), —
[Co(NHz3)s](OH)3. YpaBHEeHHS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOHKHBI OBITH COCTaB-
JIEHbl METOJIOM 3JIEKTPOHHO-HOHHOTO OajaHca, peakiMy HOHHOTO OOMEHa MpeACTaBICHBI MOJIEKY-
JISIpHOM ¥ MIOHHOM (popmMaMH 3amucH.

OuaemenTsl |11 u 1V nepuoaa
1. Kak cieBa HampaBO MEHSIOTCS KHUCJIOTHBIC CBOMCTBa rujapokcuaoB d-meramwioB IV mepuona B
BhIcIIel creneHu okucneHus? [loaTBepaute Bamie yTBEepXkKACHUE ITYTEM HAIMMCAHUS COOTBET-
CTBYIOIIUX PEAKLIHIA.

2. Ha npumepe d-MeTayioB pacCKaxuTe 0 OEPTOIUIHIAX: UX COCTaBe U (PU3MIECKUX CBOHCTBAX.

3. Kakue snements! |1l meproga otHocsaTcst k Hemetaiam? Kak cieBa HampaBo U3MEHSIOTCS (QHU3U-
YECKHE XapaKTEPUCTUKHU aTOMOB 3TUX 3JeMEHTOB? Kak M3MEHSI0TCA KHCIOTHBIE CBOWCTBA TMIIPOK-
CHUJIOB 3THX AJIEMEHTOB B BBICLICH CTENIEHU OKUCIIEHUs?

4. Kak U3MEHSIOTCSl KUCIOTHO-OCHOBHBIE CBOICTBa rupuaoB HemeTamioB Il mepuona? Hanummre
XUMHUYECKHEe (POPMYIIbI 3TUX THIPUIOB U MIPOUIUTIOCTPUPYITE clenanHblil Bamu BeIBOJ.

Buner (oopazey) x 3x3amMmeHy (IPOMEKYTOYHbII KOHTPOJIb):

1. [TpuBenure xumMuueckre GopMyJibl MUHEPAJIOB: MOJINOAEHOBBIH OJIECK, LIEENINUT, BOJIb(PpaMurT.
2. [Touemy KpeMHU# pacTBOpsieTcsi B cMecH (PTOPOBOJIOPOIHOM U a30THOM KHUCIIOT M HE pacTBOPSIET-

csl B KOHLEHTPUPOBAHHOM a30THOM KucaoTe? MeToJoM 3JeKTPOHHO-MOHHOT0 0ajaHca COCTaBbTE HOHHOE
U MOJIEKYJIIPHOE YPAaBHEHMS 3TOU PEAKLIUHU.

3. Kakoii u3 muHepalioB 1enecooOpa3Hee BeIOpaTh Il MOMYyUYEeHUs TUIPOKCUAA HATPUS M KaK TMOJTy-

YUTh U3 3TOTO MUHEpasa HaTpHii?

4. CocTaBbTe MOJICKYJIIPHOE M HOHHOE YPABHEHHS PEAKIIMHA COBMECTHOTO THAPOJIM3a COJICH:
Alx(SO4)3 + NaCO3 + H.O0 —
5. Hanmmure B MOJIEKYJISIpPHOM U MOHHOM (popMax peakiuy, Jiexaliue B OCHOBE CIEAYIOLUX Mpe-

BpALCHUN:

S - H2S — FeS - SO2 - SO3 —BaS0s..
6. Mcnionb3yst METO1 JIEKTPOHHO-UOHHOTO OallaHca, COCTaBbTE YPAaBHEHUE PEAKIINU:
Mg + H2SO4 ) > .
7. [TomydeHne METALTMYECKOTO KOOATbTa B IPOMBIIIIICHHOCTH BeAyT 1o cxeme CoS — CoO — Co.

Ckonpko KoOanmbTa MOKHO TonyduTh U3 500 kr pynsl, coaepxaimeid 60 % Co0S? Beixom mpojaykra co-
craisieT 80 % OT TEOPETUUYECKOTO.
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8. CKOJIBKO I THAPOKCH/IA HATPHS HY)KHO MPUOABUTH K 5 M° BOJIbI, YTOOBI YCTPAHUTH €€ BPEMEHHYIO
XKECTKOCTh, paBHYIO 7,77 MAIKB/1?

Bonpocsl K onpocy 1o TeMam J1ad0paToOpHbIX padoT (npumepst), (TeKymmii KOHTPOJIb):

1. Kakue xumuueckue coequHEHHs] Ha3bIBalOTCs OopaHamu? Hamwmimurte xumudeckyro (opmymny mpo-
CTEUIIEro U3 ATUX COSIMHEHHH, CYIIECTBYET JIU OHO B OOBIYHBIX YCIOBHUSAX?

2. Xumuueckas ¢popMysa u cTpoeHrue 6bopazoHa (35pbopa). s uero npuMeHsieTcsi 3T0 COeTMHEHUE?

3. Xumuueckas ¢popmyina MuHepaita KopyHa. Kak Ha3zbIBaeTcsi, 1 KakoW I[BET MMEET JIParoleHHBIN Ka-
MeHb, SIBIISIONIHIICS KOPYH/IOM, COAEPIKAIIMM IIPHMECHbIE HOHBI Cri*?

4. Yro Takoe mpoliecc BblenaunBanus B XuMuu? C MoMoIIb0 KaKUX peareéHTOB OH OCYILECTBIISIECTCS?
5. Kakue amnorponnsie Mogudukanuu yriepojaa Ber 3nHaere? B yeM 0COOEHHOCTh KaXkKJIOH HM3BECTHOM
Bam Mmogudukanuun?

6. Kakue coenquneHus Ha3pIBalOTCs kKapOoHunamu MetauioB? [IpuBenure npuMepsl 3TUX COEIUHEHUH.
7. B unonHOI popmMe mpuBeANUTE PEAKIUIO MOIYUEHHS THOIMAHAT- HOHA.

8. Kak m3menstorcst ocHoBHBIE cBoiicTBa B psaay Ge(OH)2-Sn(OH)2-Pb(OH)2?

9. TlpuBemute XUMHUYECKYO GopMyiTy coenuHeHust (POCTEH.

10. I[IpuBeauTe XMMHYECKYIO (DOPMYITY THOYTOJILHON KUCIIOTHI U €€ PEaKIUIo ¢ BOJOM.

11. Xummueckas popmyiia COeIMHEHUS, HA3bIBAEMOTO CypuK. Kakoro oHoO 1BeTa, rae npuMeHseTcs?

12. Kakue monudukanuu pochopa Bam n3BecTHBI, UeM OHU Pa3TUIAFOTCS?

13. Xummueckas popmyIia M CBOHCTBA THAPOKCHUIIAMUHA.

14. TlpuBeaute GopMyInbl CIEAYIOMUX XUMHUYECKUX COCIUHEHHM: CTUONA Kamus, apcuH, ctuoud. [Ipen-
JIOKUTE PEAKIIMIO MOTYYCHUS apCHHA.

15. ITpuBenute rpaduueckue Gopmyisr okcuaa azora(l) u GochopHOBATHCTONH KHCIOTHI.

16. I[IpuBoas rpaduueckue hopMyIibl, IpPOCIETUTE EPECTPONKY B OKpyxkeHuu docdopa B ¢pochopHOBa-
TUCTOH, pochopucToit, MmeTa- u oprodochopHOii KUCTOoTaX. KakoBbI CTeIeHb OKUCIICHUS U BaJICHTHOCTD
dbocdopa B 3TUX COCTUHCHHAX ?

17. Kak mensitorcst ocHoBHBIe cBoiicTBa B psiiny P(OH)s — As(OH)s — Sb(OH)z — Bi(OH)3? dokaxute
CBOM BBIBOJI ITyTE€M HAIIMCAHUS PEAKIIHIA.

18. [IpuBeauTe XMMU4eckre GOPMYIBI HOHOB aHTUMOHHS W BUCMyTHJA. [IpemioxuTe peakium, IpruBo-
JSIIUE K TTOSIBICHUIO 3TUX HOHOB.

19. Tpu craguu MPOMBIIUIEHHOTO METO/1a TIOTYYeHUSI TPHOKCHUHUTpATa Boiopoa’?

20. IIyreM HamucaHusi IPOMEKYTOUHBIX PEAKLUN OOBSCHUTE UCKIIOUUTENBHO CUIbHYIO OKHCIUTEIbHYIO
CTIOCOOHOCTH «IIAPCKOM BOJKH.

21. llpusenute rpaduyeckyro GpopMyny a30TUCTOBOJIOPOJHONW KHMCIOTHI, YUYUTHIBAsA, YTO B HEHl MpUCYT-
CTBYIOT a30ThI B CTETICHSIX OKUCIIECHHS +5 1 -3.

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

23. Kak u3mensiorcs B pany POs>—>AsOs>—Sh0s*—BiOs™ okucaurensHble cBoiicTBa annoHoB? Haszo-
BUTE OTH aHUOHBI.

24. O30H, cTpoeHHe MoJeKyibl. KauecTBeHHas peakiys Ha IpUCYTCTBHE 030HA.

25. Kak U3MEHSFOTCSI OKHCITUTENLHBIC U METATMYECKHE CBOMCTBA B psaxy O-S-Se-Te-Po?

26. Tpu cTaguy MPOMBILUIEHHOTO TOJTY4YEHUS CEPHON KUCIIOTHI.

27. TlmpocepHas KUCIOTA, ee Tpaduyeckas hopMyIa.

28. TuocepHas KucIoTa, ee rpapudeckas popmyna. Peakius noiyueHust THOCYIb(HaTOB.

29. Xumudaeckue (GpopMysiel MUHEpAIIOB: TiiayOepoBa COJb, THIIC, JKEJIE3HBIH KYMOpOC, XpOMOKAITUEBBIE
KBACIIBL.

30. [IpuBenuTe XuMHUYeckre (HOPMYIIHl MHHEPAJIOB KOJTYMOWUTA M TAHTAJIHTA.

31. Kak nosyuatoT eppoBaHauii 1 KaKOBO COJIepyKaHUE B HEM BaHaus?

32. Okcuapl BaHAIUSI PAa3HBIX CTETNICHEH OKWCICHHS — W3MEHEHHE WX KHCIOTHO-OCHOBHBIX CBOMCTB.
VY CcTOIUMBOCTD OKCHJIOB, UX I[BET U TUIIUYHbBIE PEAKIIHH.

33. CocTaBHUTh NOJHBIE AIEKTPOHHBIE KOHPHUTYpAIIK aTOMOB DJIEMEHTOB: XPOM, MOJINOJIEH, BOJIb(pam.
34. I'eTeponOAMKUCIOTH — ONPEAeTICHUE U TPUMEPBl XUMUYECKUX (POPMYIT 3TUX KHCIIOT.
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35. Yetslpe craauu (XMMUYECKHE PEAKLIMU) TOIYYEHHUS YHUCTOrO XpOMa M3 XPOMHCTOTO JKEJIE3HAKA B
MPOMBIIIJIEHHOCTH.

36. Munepaiibl (XuMu4eckrue GopMyIibl): MOTUOICHOBBIN OJIECK, IIEETUT, BOJIb(OPAMUT.

37. XapakTepHble 151 XpOMa OKCHJIbI: U3MEHEHHE UX KUCIOTHO-OCHOBHBIX CBOMCTB Ha MPHUMEpE TUINY-
HBIX XUMHUYECKUX PEaKLUH.

38. B kakoii cpenie cymecTByOT XpomaT ¥ Ouxpomat noHbl? KakoBa okpacka 3TUX HOHOB?

39. Kakoii criaB Ha3bIBaeTCsS HUXPOM, II€ OH IPUMEHSIETCs?

40. Kako¥ crutaB Ha3bIBaeTCs MOOCANT, TA€ OH IPUMEHSIETCs?

TeMbl 10KJII0B M NPe3eHTALMI (npumepst) N 0UHON (POPMBI 00yUEHHS
(TeKkyIuii KOHTPOJIB):
1. T'umcoBble BsDKYIIME: [TOJy4YEHHE U3 IPUPOIHOIO ChIPbsl M IPOMBIIIUIEHHBIX OTX0J10B, CBOMCTBA U
00JacTl IPUMEHEHHUS.
2. MarHse3uanbHble BXKYLIHME: IOJyYeHHE U3 IPUPOIHOTO ChIPbs U IPOMBILIUICHHBIX OTXO/IOB, CBOM-
CTBa U 00JIACTH MPUMEHEHHUS.
3. W3BecTb cTpouTeNbHAA: IOTYYEHUE U3 IPUPOIHOTO ChIPbs U IPOMBIIIJIEHHBIX OTXO/0B, CBOICTBA
U 00J1aCTH IPUMEHEHUSI.
CkaHupyto1as 30H10Basi MUKPOCKOIMS: IPUHLIUIIBL, arlliapaTypHoe 0opMIIeHUE, TPUMEHEHUS.
butymbl: nonydenue, cBoicTBa U 001aCTU IPUMEHEHHUS.
Jlertu: noyryuyeHue, CBOMCTBA U 00JIACTH IPUMEHEHHUSL.
TBepaple neHbl: TOTy4YeHNE, CBOMCTBA U 00JIACTH UX IPUMEHEHHS B CTPOUTEIILCTRE.
L{BeTHBIE cTEKA: TOTyYEHHE, CBOMCTBA U 00JIACTH IPUMEHEHHUSL.
OMaiu: nojiay4eHue, CBoicTBa U 00JaCTH IPUMEHEHMSL.
0. [TonynparoneHHbsle KaMHHU, OTHOCsIKECs K cucteMaM T1 — T2: pUpoiHbIE U HCKYCCTBEHHBIE.
11. HanoTexHoIOTMK B IPOU3BOJICTBE HOBBIX MaTEPUAJIOB.
12. HanoaucrniepcHble MaTepHalibl B CTPOUTENIBCTBE.
13. Hanomarepuaibsl 1 HAHOTEXHOJIOTHU B METUIIHHE.
14. Hanomarepuaisl B mapproMepuu.
15. Hanomarepuaibl B aBTOMOOHMIIECTPOSHHUH (CaMOJIESTOCTPOCHHUH ).
16. Hanomarepuaibl 1 0OXpaHa OKPY’KaIOIIeH Cpebl.

H©Oooo~No O A

KoHTpoJibHbIe padoThI 1isl 3204HOiT GopMBbI 00yUeHHUs], (TEKYIIUii KOHTPOJIb):

Bemonusitorcs mo  yue6Homy mocobuto B.II.Cepena, JI.C.Monounukos, JI.B.Jlemumaona,
C.B.lenunmena «OO0mast 1 HeopraHu4yeckass XUMHUS: IJIEMEHThl TEOPUHU, CIIPABOYHBbIE JaHHbIC, 3aJaHUS
AJIsI CaMOCTOSITeNIbHO# paboTe» ExatepunOypr, 2012. 406 c. [6]. B Hem npuBeneHbI 3a1aHuUsl, IPUMEPHI
pelIeHNs TUIIOBBIX 33/1a4 U TPeOOBaHUS AJIsl BBIMOJIHEHUS 3a/laHUH.

OOyuaromiuiics BBINOJHAET KOHTPOJIbHYIO paboTy mo BapuaHTty. [y 3a0uHOil popmMbl 00ydeHus
HOMEp BapuaHTa KOHTPOJIbHOW pabOThl onpejaesnsieTcs Mo JBYM MOCIEIHUM IudpaM HOMEpa 3a4eTHOU
KHMKKH.

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEH ¢()OPMHUPOBAHHBIX KOMIICTCHM I

YposeHs chopmu-
POBaHHBIX KOMIIE- Ornenka [Tosicuenust
TEHIUH

Teoperuueckoe cosepkaHue Kypca OCBOEHO MOJHOCTBIO,
BCE MPEAYCMOTPEHHBIE MPOTPaMMOi 00ydeHHUsT yaeOHbIE 3 aHuUs
«5» BBITIOJTHEHBI.
(oTIIMYHO) OO0yuarmmiicss TeMOHCTPUPYET CIIOCOOHOCTh 00OCHOBAH-
HOTO BbIOOpa YCIIOBUI MPOTEKAHMsSI, BBIOOpA PEareéHTOB M UX KO-
JIMYCCTBCHHBIX COOTHOHIGHI/IfI, (baBOBOFO COCTOAHUA IJI1 OIITH-

Bricokmuit
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Yposens chopmu-
POBaHHBIX KOMIIC-
TEHUUHN

Ornenka

IMosicaenns

MaJIbHOI'O HNPOBCACHUA XHMHUUYCCKHX IPOLCCCOB. Ycnenino npu-
MCHACT 3HaHHUA OCHOBHBIX 3aKOHOB XHMMHUH, CTPOCHHA U PCaKIU-
OHHOI CIIOCOOHOCTH BCIICCTB JJId pCIICHUS IMOCTABJICHHBIX 3a41a4.
Crocoben IIPOBOAWTH aHAJIM3 IIOJYUYCHHBIX OaHHBIX, ACJIaThb IIpa-
BUJIBHBIC, HAYYHO 000CHOBAHHBIE BBIBOJbI. I'otoB npeajaratb
CBOH CITOCOOBI pEeIICHUA IMOCTAaBJICHHBIX 3aaa4. T'otoB pa6OTaTB
KaK B KOMaHJC, TaK 1 UHAWBUAYAJIbHO.

ba3oBriit

«4y»
(xopor1o)

Teoperrueckoe cozepkaHue Kypca OCBOCHO MOJIHOCTHIO,
BCE TIPEyCMOTPEHHBIE MPOTrpaMMOii 00yueHUsl yueOHbIe 3 aHus
BBIIIOJIHEHBI C HE3HAYUTEIbHBIMU 3aMEUYaHHSIMH.

OO0yuatomuiics cnocoOeH MPOBOAUTH 0OOCHOBAHHBIN BHIOOP
ONTHMAJIbHBIX YCIIOBHH IPOTEKAHUSI PEaKIHid, 3HACT CIIOCOOBI
BJIMSIHUSI Ha XMMHYECKUH TPOIECC C LTI €ro YCHUJICHUS HIIH
octaHoBKH. O0y4arOMUIACS UCIOIb3YET OCHOBHBIE 3aKOHBI XUMUHU
AJI1 pCIICHHA KOHKPETHBIX 3aaa4, Ha OCHOBC 3HAHUHM O CBOMCTBAax
U CTPOCHUH BELIECTBa MPOBOAUT IOAOOpP PEarcHTOB, CHOCOOCH
MMPOBOAWTDH aHAJIM3 MOJTYYCHHBIX JAHHBIX, HO JOITYCKACT HECTOYHO-
cTu B (HOPMYJIMPOBKAX M BHIBOJAX.

[ToporoBbiii

«3»
(ynoBneTBopu-
TEJIBHO)

Teoperudeckoe coaepKaHWE Kypca OCBOCHO YacTHUYHO,
OOJIBIIMHCTBO MPEIYCMOTPCHHBIX MPOTrpaMMoOl OO0y4YeHHs yd4eO-
HBIX 33J]aHHUI BBITIOJIHEHO, B HUX UMECIOTCS OIIUOKH.

OOyyaromuiicss MOXET IOJ PYKOBOJCTBOM OCYILECTBIISIThH
BBIOOP ONTHUMAJILHBIX YCJIOBHHM MPOTEKAHUS PEAKIUN M BO3MOXK-
HOCTH BJIMSIHUSL HA CMEILICHHE XUMHUYECKOTO PAaBHOBECHSI, C IIEIIbIO
YBEJIMUEHUS BBIXOJIa TPOAYKTOB peakinuu. CrocoOeH moaduparhb
peareHThl Ui PEUICHUs MOCTABJICHHBIX 3a/1a4, TIPU 3TOM HCIOJIb-
3yeT 3HaHUS 3aKOHOB XUMHH, CTPOSHHUS BEIICCTBA U €r0 XUMHUYe-
ckoit akTuBHOCTU. CIIOCOOEH MPOBOIUTH aHAIIU3
MOJTYYEHHBIX PE3yIbTaTOB UCCIICIOBAHMS, TOMMYCKAst HE3HAUN-
TeJIbHBIC OITUOKHU.

Huskuit

«@»
(HEeyTOBIETBO-
PHUTEIIBHO)

Teoperuueckoe cojepxkaHue Kypca HE OCBOEHO, OOJbILINH-
CTBO MPETYyCMOTPEHHBIX NMpOrpaMMoN 00ydeHMs] y4eOHbIX 3aja-
HUW MO0 HE BBIMOJHEHBI, JIMOO CojepKaT rpyObie OMIMOKHU; J0-
NOJTHUTENNbHAs CaMOCTOsITeNIbHAasE padoTa HaJg MaTepualioM He
npHBesia K KakoMy-J1M0O 3HAUMTEIbHOMY MOBBIIIEHUIO KAaueCcTBa
BBINOJIHEHUS! YUE€OHBIX 3aaHUH.

OOyuaromumiicss He 3HaeT OCHOBHBIX 3aKOHOB XUMHH, TIOXO
IIPEJCTABIISIET BO3MOXHOCTh UX MCIIOJIB30BaHMsSI NIPU IIPOBEIACHUU
BBIUMCJICHUM 10 ypaBHEHUSM peakuuidl. Mimeer cnabble npeacras-
JIEHUS O CTPOEHUU BELIECTB U UX XMMHUYECKON aKTUBHOCTH, O CIIO-
co0ax MpeBpalleHus] OJHUX BEIIECTB B JPYyrue, HE BIAJCET METO-
JaMH BBIOOpa ONTUMAJIBHBIX YCIOBUN TNPOTEKAaHUs pEeakuuid u
BO3MO>KHOCTH BJIMSIHUS HA CMEIIEHNE XUMUYECKOT0 PaBHOBECHS, C
LENIBI0 YBEJIIMYEHHUSI BBIXOJA NMPOAYKTOB peakuuu. He cmocoben
noi0upaTh peareHThl JIs pelleHUs TOCTaBJIeHHbIX 3aaad. He
BJIaJieeT HaBbIKaMHU OOOOIIEHUS U OLEHKHU MOJYYCHHBIX pe3ysbTa-
TOB MCCJICZIOBAHHUS.
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8. Metoguyeckue yKazaHusi 1J1sl CAMOCTOSITEIbHON PadoThl 00y4arouXcst

CamocrosTenbHas paboTa ClIOCOOCTBYET 3aKPEIJICHUIO HABBIKOB Pa0OThI ¢ yueOHOM 1 Hay4yHOH JIH-
TepaTypoi, OCMBICICHUIO U 3aKPEIUICHUIO TEOPETHUYECKOr0 MaTepualia, ClIOCOOHOCTH MCII0JIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO()ECCHOHAILHON AEATEIbHOCTH.

CamocrosrenbHas paboTa BBIOJIHSAETCS BO BHEAYJUTOPHOE (ayJUTOPHOE) BpeMs IO 3aJaHUI0 U
IIPY METOJMYECKOM PYKOBOJCTBE IIPENOJIaBaTeNsl, HO 0€3 €ro HENOCPEACTBEHHOIO y4acTus (IIpU 4acTUY-
HOM HEINOCPEJCTBEHHOM Y4acTHHM IIPENoAaBaTelis, OCTaBIIAIOLIEM BEIYILIYIO pOJb B KOHTPOJIE 3a paboToMi
CTYJICHTOB).

Dopmel camocmoamenvHol pabomusl 6akanaBpoB pazHOOOpa3Hbl. OHU BKIIOYAIOT B ce0sl M3yye-
HUE Yy4eOHOH, HAyYHOW M METOAMYECKOHN JINTEpaTyphbl, MaTEPUAIOB MEPUOJUUECKUX U3TaHUN C TIPUBJIE-
YEHUEM 3JIEKTPOHHBIX CPEACTB O(PULMANBHOM, CTATUCTUYECKOH, NEPUOINYECKON U HaydHOU MHPOpMa-
LIMH; CO3/IaHNE NIPE3EHTALNN U 10KJIa/10B.

B npouecce usydyenus AucHUIIMHbL «JlONOJHUTENbHbBIE [VIaBbl XMMUNY» OakallaBpaMu Harpasiie-
Hus 20.03.01 «TexnochepHas 6€30MaACHOCTE» OCHOBHBIMU 8UOAMU CAMOCHMOAMENbHOU PadOMbl SBISIOT-
csl:

- IOATOTOBKA K ayJIUTOPHBIM 3aHATUAM (JIEKIMSIM U JJaOOPATOPHBIM 3aHATUSM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOLIMX 3aaHUH;

- caMOCTOsTelIbHAsl padoTa HaJl OT/AEIbHBIMU TEMaMHU y4e€OHOW TUCUUIUIMHBI B COOTBETCTBHM C

y4eOHO-TeMaTUYECKUM IIIaHOM;

- [IOATOTOBKA JTOKJIAJIOB U MIPE3EHTAIIHI;

- BBIIOJIHEHUE KOHTPOJIbHBIX paboT, 111 3204HON (OpMBbI 00YUEHUS;

- IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOIO THIA IpenojaBaTelb M3JIaraeT M pa3bsCHAET OCHOBHbIE, Hauboiee
CIIO)KHBIE TOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMHM TEOPETUYECKUE U NMPAKTHUECKUE NIPOOJIEMBI, JaeT
PEKOMEHIallMU Ha BBIIOJIHEHHE CaMOCTOSATEIbHOM PaboTHI.

B xoze nekmuii 00yJarommmMcs peKOMEH TYEeTCS:

- BECTH KOHCIIEKTUPOBaHUE YUeOHOIr0 MaTepuana;

- oOpaiaTh BHUIMaHUE Ha ONpeesICHHs TIOHATHA, (POPMYIHMPOBKH 3aKOHOB U UX MaTEMaTHIECKOEe
BBIPAKEHUE, TOJIOKEHNS, PACKPBIBAIOIINE CONEPKAHUE TE€X WIN MHBIX SBJICHUN U IPOLECCOB, HAyYHBIE
BBIBOJIbI U [TPAKTUYECKUE PEKOMEHAALINHU IO UX IPUMEHEHUIO;

- 33/1aBaTh MPENOJABATEI0 YTOYHSIOIIME BOIPOCHI C LIEJIBI0 YSICHEHUS TEOPETUYECKHUX IOJIOXKE-
HUM, pa3pelIeHns CIIOPHBIX CUTyaluu.

B pabounx KOHCIEKTaX >KeNaTeJIbHO OCTaBJIATH IOJI, HA KOTOPHIX BO BHEAYAUTOPHOE BpeMs
MOXHO CJIeJIaTh TTOMETKH M3 Y4eOHO-METOAMYEeCKOro o0ecreueHus NIl CaMOCTOsITEIbHOM paboThl 00Y-
YaIOIIMUXCS, JOMOJIHAIOIIEr0 MaTepuall MPOCIyIIaHHOW JIEKIIMH, a TAaKKe IOMETKH, MOJYEPKHUBAIOLINE
0CO00YIO0 B&KHOCTb T€X WJIM MHBIX TEOPETUUYECKHUX MOJIOKEHUH.

Jlis ycnemHoro oBiajeHusi KypcoM He0OXOJMMO TOcelaTh BCe JEKIUH, TaK KaK TeMaTH4YeCKUui
MaTepuaj B3auMOCBsA3aH Mexy co0oil. B cioyuasx mpomycka 3aHATUS CTYA€HTY HEOOXOJUMO CaMOCTOS-
TEJIbHO U3YYNUTh MAaTepUall U OTBETUTh Ha KOHTPOJIBHBIE BOIIPOCHI IO IPONYIIEHHOW TEME BO BpeMs UH-
JTUBUAYAIbHBIX KOHCYJIbTALUH.

[TpakTyeckue 3aHATHS — 3TO aKTHBHas ¢opma yuebHoro mporecca. [Ipu moaroToBke K MpakTH-
YECKUM 3aHATHUAM 00y4arouieMycsi HE0OX0IUMO U3YYUTh OCHOBHYIO JINTEPATYpPy, O3HAKOMUTCS C JOTOJI-
HUTEJBHOM JINTEPATypOM, YUeCTb PEKOMEHJALUU IpenoaaBaTeis. TeMbl TEOpPETHUYECKOIO COAEPIKAHMS
MIpeIoJiaratoT AUCKYCCHOHHBIN XapakTep o0cykeHus. bonpas 4acTe TeM IUCHUIUIMHBI HOCUT IpakK-
TUYECKUN XapakTep, T.e. MPEAIoaraeT BhINOIHEHUE Ja00paTOPHBIX 3aJaHUN M pelIeHne 3a/1a4, aHaIu3
MPAKTUYECKUX CUTYaIUH.

BaxHoil yacTbio caMOCTOSATENbHON palbOTHI ABJISAETCS UYTEHHE y4eOHOW M HAydyHOH JMTeparyphl.
OcHoBHast GYHKIUS yUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAaHUI, YMEHUH U HABBIKOB, KOTOPbIE
JIOJDKHBI OBITH YCBOEHBI OYAYIIMMU CHIEHUATMCTAMH 0 TAHHOW TUCIUITINHE.

Ormpoc 1o Teme J1abopaTopHOM pabOTHI MpeaCTaBisAeT cOO0H OTBETHI HA TTOCTABJICHHBIC BOMPOCHI
nepez 1abopaTopHOi paboTol W mocie e€ BhIoJHeHHs. V3moXKeHne B MUCbMEHHOM BHJIE PE3yJIbTaToOB
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9KCIIEPUMEHTA U TEOPETUYECKOT0 aHAIM3a WM PEUIEHHE 3a7aduu Mo onpeneneHHol teme. CoaeprkaHue
MHIUBUAYAIBHBIX BOIIPOCOB IO TEMaM JIabOpaTOPHBIX pabOT OPUEHTUPOBAHO HA MOATOTOBKY OakalaBpoB
110 OCHOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIIIOJHEHUS IIO3BOJISET IIPENOAABATENSAM CYyIUTh O XO/1€ CaMo-
CTOATENbHOU pabOTHI OaKanaBpOB B MEKCECCHUOHHBINA MEPUO U O CTETICHU WX MOJATOTOBKU K 9K3aMEHY.

BrinonHeHne KOHTPOJIBHBIX PaboT 00ydYaromuMUCs 3a09HON (DOPMBI SIBIISIETCS YacThbIO CaMOCTOsI-
TEIbHOU paboThl U MpEeAyCMaTpUBAaET WHIUBUIYATIbHYIO pabOTy CTYIEHTOB C Y4eOHOH JIUTepaTypoil u
[IEPBOUCTOYHUKAMH 110 COOTBETCTBYIOIIMM T€MaM Kypca. 3aJaHusl, IPUMEpPBI PEIICHUs TUIIOBBIX 33]a4 U
TpeOOBaHUs IS BBITIOJIHCHUSI 33a/laHn MpuBeieHbl B yaeoHoM mocobuu: b.I1.Cepena, JI.C.Moa04YHHKOB,
JL.B.lemunoBa, C.B.llenumesa «OOmas u HeopraHuyeckass XHUMHS: DJIEMEHTHI TEOPHH, CIIPaBOYHBIC
JaHHBIE, 3aaHUs JJIS CAMOCTOSTEIbHON padboTe»y Exatepunoypr, 2012. 406 c. [6].

OOyuaronuiicss BBIOTHIET KOHTPOJIBbHYIO paboTy mo BapuaHTy. s 3a0uHOi popmbl 00yueHHs
HOMEp BapuaHTa KOHTPOJIbHOU pabOThI OMpeAeNsieTcs Mo IBYM MOCIeAHUM IudpaM HOMepa 3a4yeTHOM
KHKKH.

PykoBonuTens U3 yncna npernoaaBaresneil kKadeapbl OCyIIecTBIsSET TeKyIee PyKOBOACTBO, KOTOPOE
BKJIIOUAET: KOHCYJIBTALUU C LEIbI0 OKAa3aHUsl OpraHU3allMOHHON M HayYHO-METOAMYECKOM IOMOIIH CTY-
JICHTY; KOHTPOJIb HaJ BHIMOJIHEHUEM paOOThl B YCTAHOBJICHHBIE CPOKH; IPOBEPKY COAEpKaHUs U 0hopM-
JICHUS 3aBEPILIEHHON paboThlI.

KonTponbHast paboTa BBINONTHIETCS 00Y4aOIIUMCS CAMOCTOSTENBHO U JOKHA OBITH IIPE/ICTaBICHA
K MPOBEPKE MPEMNOIaBaTelto 10 Hauajga K3aMEHAIIMOHHOW ceccuu. BrimonHeHHas paboTa J10KHA OBITH
3amuiieHa oOydaromumcs. BeinonHeHre u 3ammra KOHTPOJIbHBIX paboT siBisieTcs 00s3aTeNbHBIM YCIIO-
BHUEM JUIsl JIOIYCKa CTYAEHTa K 3K3aMeHy 0 AucuMIuinHe. CTy/IeHThl, HE BBIIOJHUBIINE KOHTPOJIbHYIO
paboTy, K claye sK3aMeHa He JomyckaroTcs. Paborta momkHa ObITH akKypaTHO OGOpMIIeHA B MEYATHOM
WJIA TUCBMEHHOM BHUIE, YAOOHA IS IPOBEPKH M XPaHEHUs. 3aluTa KOHTPOJIbHOU PabOThI MOKET HOCUTh
KaK UHJIMBUyaJbHBINA, TaK U MyOJTUYHBIA XapaKTep.

[TonroroBka K sK3aMeHY IIPEI0JIaraer:

- U3y4YEeHHE OCHOBHOM U TOTIOJIHUTEIBHOU JTUTEPATYPHI;

- U3Y4YEHUE KOHCIIEKTOB JIEKIIUH;

- y4acTue B MPOBOJUMBIX KOHTPOJIBHBIX OMPOCaXx;

- BBITOJIHEHUE KOHTPOJIBHBIX padoT 1J1st 3204HON (OPMBI 00YIEHUSI.

[ToaroroBka JOKIaA0B U MPE3EHTALIMIA:

- JIOKJIaJ] COCTaBJISIETCS 10 BBIOPAHHOM TeMaTHKe, MPEANoiaraeT moja0op He0OX0AUMOIo MaTepu-
aJla ¥ ero aHaju3, ONpeeNIeHUE ero aKTYaTbHOCTH M IOCTATOYHOCTH, (pOpMHUpOBaHHE MIaHa TOKJIa/1a UK
CTPYKTYpPHhI BBICTYIUIEHHS, TAKUM 00pa3oM, YTOObI TeMa ObUIa MOJHOCTBIO pacKkpbiTa. M3noxeHue mate-
pHuaia JOHKHO OBITh CBSA3HBIM, MOCIEI0BATENBHBIM, ToKa3aTeabHbIM. CIIOCO0 M3I0KEHHUS MaTepuana Jiis
BBICTYIUICHUS JOJI’KEH HOCUTh KOHCTIEKTUBHBIN WJIM T€3UCHBIN XapakTep.

- moAroToBieHHas B PowerPoint mpe3eHTanusl 10KHA WILTIOCTPUPOBATH AOKIAA U OBITH YIOOHOM
JUTSI BOCTIPUSITHSL.

9. Iepeuennb HHGOPMAIMOHHBIX TEXHOJIOTH, HCIOJIb3yEeMbBIX NMPH OCYIIECTBIEHUH
00pa30BaTeIbLHOTO MPoIecca Mo THCIUTLINHE

[Ipumenenne MAPOBBIX TEXHOJIOTUH B paMKax MpernojaBaHUs AUCUUIUIMHBI MPEIOCTABISET
paciMpeHHbIe BO3MOKHOCTH IO OPTaHW3aIluu YICOHBIX 3aHATUN B YCIOBHSIX ITU(PPOBH3AMHA 00pa3oBa-
HUS ¥ TIO3BOJIAET CPOPMUPOBATH Y 00YUAIOMIMXCS HABBIKM MIPUMEHEHUS IU(PPOBBIX CEPBUCOB U MHCTPY-
MEHTOB B ITOBCEAHEBHOW KHU3HU U MPOPECCHOHATBHOMN JeITSTLHOCTH.

Jl1ia peanuzanuu STOU e B paMKax U3y4eHHUs JUCIUTTHHBI MOTYT MIPUMEHSTHCS CIETYIOIINe
U (POBBIC HHCTPYMEHTHI H CEPBUCHI:

- s kommyHukaiuu ¢ odyuaronmmmucs: VK Meccenmxep (https://vk.me/app?mt_click _id=mt-
V7eix5-1660908314-1651141140) — mecceHmKep, pacmpocTpaHseTcs mo guien3un FreeWare;

- 7S TJIAaHUPOBAHHUS ayJUTOPHBIX W BHEAyIUTOPHBIX Mepompustuit: Snnekc.Kanenmgaps
(https://calendar.yandex.ru/) — onnaita kaneHapb-TUIaHEP, pacIpoCTpaHseTcs mo auiensun ShareWare
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- JUIsI COBMECTHOT'O UCTOJIb30BaHus (haitnoB: SAnaexc./luck — cepBUC A XpaHEHUS U COBMECTHO-
0 WCIOJB30BaHUS JOKYMEHTOB, PpAacCIpOCTpaHseTcs 1Mo JjuieH3uu trialware u  (@O06mako
(https://cloud.mail.ru/) — cepBuc ans co3manus, XpaHEHUSI ¥ COBMECTHOI'O MCIIOJIb30BaHUs (haiiioB, pac-
MPOCTpAHSETCA MO JUIeH3UU trialware;

- JUId OpraHu3allui YAaJCHHOW CBs3M W BuaeokoH(pepenuumit: BupeozBonok BKontakte
(https://vk.com/calls) — cepBuc mas BHAEO3BOHKOB, pacmpocTpaHsercs mo JjuneHsuud ShareWare;
Mirapolis — cucrema i opraHu3alui KOJUICKTUBHOW pabOThl M OHJIAHH-BCTPEU, PacpOCTPAHACTCS 110
MPOINPUETAPHON JTUIICH3UH .

Jljis ycrienHoro OBNIaICHUsT TUCIUIUITMHON MCIIONB3YIOTCA CeNYIoIue HHPOPMALMOHHbBIE TEXHO-
JIOTUH O0y4YEHUS:

e [lpu mpoBeneHHH JEKIMH HCIIOJB3YIOTCS TNpPE3EHTAlMK MaTepuaia B nporpamme Microsoft
Office (PowerPoint), Beixoq Ha mpodecCHOHANbHBIE CaAWTHI, HCIONIB30BAHUE BHICOMATEPHAIIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

e JlaGopaTopHble 3aHATHS IO JUCUUIUIMHE MPOBOAATCS B CHEIHAIM3UPOBAHHONW yueOHOU
ayJAUTOPHUH.

Jis nUCTaHIMOHHON MOJAEP KU TUCIUILUIMHBI UCIOJB3yeTCs CHCTeMa YIpaBlieHUust 0OpazoBa-
TeIbHBIM KOHTEHTOM Moodle. /[ paboThl B JaHHOW CUCTEME Bce OOydaromuecs: Ha MEePBOM Kypce IMo-
JTy4aroT UHJMBUIYyaJIbHbIC JIOTUH U MApoJib AJ BXOJa B CHCTEMY, B KOTOPOH pa3MelalTcs: mporpamma
JTVCUUTUIMHBI, MaTEPHAIBI IS ICKIIMOHHBIX M UHBIX BUJIOB 3aHSATHH, 3aaHNs, KOHTPOJIbHBIE BOTIPOCHI.

JlabopatopHble 3aHATUS MO AUCLUUIUIMHE MPOBOJSATCS C MCHOJIB30BAHUE PA3IMYHOTO J1abopaTop-
HOro obopyznosanus. Ha 3anstuu B XumMuyeckoil 1abopaTopun 00y4aronuiicsi 3HAKOMUTCS C pa3IHyHbl-
MU BeLIECTBaMH U IpuéMaMu pabOThl C HUMH B 3aBHCHUMOCTH OT MX arperatHoro COCTOSHUS, XUMHUYe-
CKOM aKTMBHOCTH U CTEIEHU TOKCUYHOCTH. YUHTCS MPABUIIBHO MOJIB30BATHCA PA3IUYHONM XHUMHUYECKOU
nocyAou, 000pyAoBaHUEM U MPUOOpamMH. 3HAKOMUTCS ¢ XMMHUYECKUMH U (U3UKO-XUMHUYECKUMH METO-
JlaMH aHaJI13a BEIIECTB.

B mpouecce u3ydeHHs] NUCUUIUIMHBI Y4€OHBIMU LEISIMH SBJSIOTCS TEPBHUYHOE BOCIPHUSTHE
yueOHOI MH(POPMALUU O TEOPETHUYECKHMX OCHOBAX CTPOCHHS, XUMHUYECKOW aKTHBHOCTH W TPUHIIMIIAX
B3aMMOJICHCTBUSL  PA3JIMYHBIX XUMHUYECKUX DOJEMEHTOB, COCIUHEHHWIl, BEIIECTB U MaTepuasos,
0a3upyYIONINXCSl HA OCHOBHBIX 3aKOHAaX XMUMHHU. JlanmbHemas BO3SMOXHOCTh UCIIOJIb30BaHUS ATHX 3HAHUH
B MNpO(eCcCHOHAIBHOW JEATEIbHOCTH C TPUMEHEHHEM METO/J0B MaTeMaTHYeCKOro aHajau3a |
MO/JICIIMPOBAHUS, TEOPETUIECKOTO M SKCIIEPUMEHTAIILHOTO HCCIICIOBAHN.

Jns mocTKeHUsT STUX Iefieil MCHONB3YIOTCS B OCHOBHOM TPaJMIIMOHHBIE HH(DOPMATHUBHO-
Pa3BUBAIOIINE TEXHOJOTHH OOYYEHHS C YUETOM PAa3IMYHOTO COYETAHUS TMACCUBHBIX QOpM (JIEKIHs, Ja-
00opaTopHOE 3aHATHE, KOHCYJIbTAIUA, CAMOCTOSATENbHAs paboTa) U PENPOTYKTUBHBIX METO/I0B 00y4YeHUs
(moBecTBOBATENIbHOE M3JI0XKEHHE YueOHON MHpOpMAaIK, 00bSICHUTEIbHO-UILTIOCTPATUBHOE U3JI0KEHHE)
1 71a00paTOPHO-MPAKTUYECKUX METOAOB 00y4YeHHs (BBIOJIHEHNE HHANBUAYAIbHBIX 3aJaHUi, TOA00p pe-
areHTOB U pacyueT ONTHMAIBHBIX YCIOBUI MPOTEKAHUS MPOIECCOB).

VYHuBepcuter obecredeH HeoOXOJUMbIM KOMIUIEKTOM JIMLEH3MOHHOTO IMPOTrpaMMHOro odecreye-

HUSI:

— omeparnmonHas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
68975925Z2ZE1309;

- onepanMoHHas cucreMa Astra Linux Special Edition;

— makeT npukianabix nporpamm Office Professional Plus 2010, License 49013351 VIJITY Russia
2011-09-06, OPEN 68975925ZZE1309;

— TaKeT NpuKIagHbIX nporpamMm P7-Oduc.IIpodeccronanbHblit;

— anTHBUpYcHas nmporpamma Kaspersky Endpoint Security s 6usneca — Crannaptaeiid Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— omnepanonHast cucrema Windows Server. KoHTpakT Ha ycIIyrd 1o NMPeIOCTaBICHUIO JTHLICH3HH
Ha TpaBo UCMOJIb30BaTh KoMIbioTepHOe obecrieueHre Ne 067/9A ot 07.12.2020 roxa;

— cucrema BueokoHpepenicsszu Mirapolis;

— cucreMa BuaeokoHpepenicssazu [pyddmu;
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— cucteMa ynpasieHus ooydenueM LMS Moodle — mporpammHoe o0ecrieyeHre ¢ OTKPBITBIM KO-
nom, pacripoctpansiercs mo aurieHsnn GNU Public License (rus);

— opaysep Yandex (https://yandex.ru/promo/browser/) — nporpammHoe obOecrieueHre pacpocTpa-
HSETCS 110 MTPOCTOH (HEUCKITIOUNUTEIILHOM ) JINIICH3NH.

— HOII «Xumwus. BupryansHas mnabGoparopus. 3amaun. Tpenaxepbsl. Tecter». Jlorosop
Nel3/21/0183/21-223-03 ot 16.04.2021.

10. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXO0AMMOM 1JIA OCYIIeCTBJICHUS
00pa3oBaTe/ILHOIO NMPoIecca MO0 JUCHUILINHE

Peanmu3anus yaeOHOTo mporiecca OCyIIeCTBISIETCS B CIICIUAIBHBIX YICOHBIX ayJUTOPUSIX YHUBEP-
cuTeTa IS MPOBEICHUS 3aHITHI JIEKIIMOHHOTO THUIIA, JJA0OPATOPHBIX 3aHSATHH, TPYNIIOBBIX U WHAUBUIY-
QIBHBIX KOHCYJIBTALUN, TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTecTaluu. Bece ayuTopun yKOMILIEK-
TOBAHbI CICIHAATM3UPOBAHHOW MEOCIbI0 M TEXHHUYECKUMH CPEACTBAMH OOYUYCHHS, CIYXKAIUMH IS
npencTaBicHusl ydeOHOU uHpopManuu Oonbinoi ayguropuu. [Ipm HEoOXOoaUMOCTH O00YyJarOIIUMCS
IpeJyIaratoTcss Habophl IEMOHCTPAIIHIOHHOTO 000pYI0BaHUS U y4eOHO-HATIISIHBIX TOCOOUH, obecredn-
BAaIOIIME TEMATHYECKUE WILTIOCTPALIHH.

CamocrosTenbHas padoTa 00y4arOUIMXCs BBIOIHICTCSA B CIICHUAIN3UPOBAHHON ayJUTOPUH, KO-
Topasi o0opyaoBaHa ydeOHOW MeOeIbl0, KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO IOJKIIOUCHHUS K
cetu «MHTEpHET» U 00ECIIEYCHUEM JIOCTYIA B AIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEIy
YIJIITY.

Ecth nomernienue Juist XpaHeHHS U MPOPUIAKTHYECKOTO OOCITY)KUBAHHSI Y4eOHOTO 000pYyJ0BaHUSI.

TpeboBanus K ay1uTOPUAM
HawnmenoBanue CIICHUaJIbHBIX HOM@HIGHI/Iﬁ OCHaHIeHHOCTI) CIICIINAJIbHBIX HOMGIIIGHI/Iﬁ
Y IOMEIIEHUH JIJIs1 CAMOCTOATEIbHOU paboThI Y IOMEUIEHHH JUIsl CaMOCTOSATEIbHOU PabOThI
[Tomemenue 1isi IEKIUOHHBIX 3aHATUN, TpyIl- | CTONBI M ayJUTOPHBIE CKAMbH, KOMIUJICKT Harjsi-
NOBBIX M MHJMBUIYAJIbHBIX KOHCYJIbTALIMM, T€- | HBIX [IOCOOMII; IEPEHOCHOE MYJIbTUMEIUNHHOE 000-

KyIIeH U TPOMEXKYTOUYHOM aTTEeCTaIlHH. pynoBaHue (HOYTOYK, SKpaH, IPOEKTOP)
CTonBl ¥ ayTUTOpPHBIE CKaMbH, KOMILUIEKT HArJIsiI-
[Tomerienue 15 MPAaKTUYECKUX 3aHATHIMA HBIX MMOCOOUH; MEPEHOCHOE MYIbTUMEANIHOE 000-

pynoBaHue (HOYTOYK, SKpaH, IPOEKTOP)

VYuebnas mnaboparopusi A NpoBeNeHUs jabopa-
TOPHBIX 3aHSATHH, OCHAIIEHHas JabopaTOPHBIMH
CTOJIaMU U CTYJbSIMU, IIKadaMH JJIs1 XpaHEHUs pe-
aKTHBOB, Ja0OpPaTOPHBIMUA YCTAaHOBKAMH, KOM-
IUIEKT Y4eOHO-HAIJIAJHBIX MaTepuajoB XUMHUeE-
CKOH ITOCYJIOM ¥ peaKTUBAMH

[TomernieHus 151 caMOCTOSITEIBHON pabOThI Cronbl, CTynbs, 3KpaH, npoekrop. Paboune mecra
CTY/ICHTOB, OCHAIIIEHBI KOMIIBIOTEPAMH C BBIXOJIOM
B ceThb VIHTepHET U 3JIEKTPOHHYI MH(pOpPMAIMOH-
HYI0 00pa30BaTENIbHYIO CPEIY.

ITomemienue nns xpaHeHus M npodunakTuye- | PacxoaHble Marepuansl 1l peMOHTa M O0CITyXH-
CKOT'0 00CITYKUBaHUS YI€OHOTO 00OpY/OBaHMS | BaHHS TEXHUKH. MecTa Juisi XpaHeHus 000py1oBa-
HUS

[Tomenenue 17151 1aOOPATOPHBIX 3aHATUI

27



