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1 Heab u 32724 0OCBOEHHS TN CHUTLTUHBI
Henps aucturunbl «Heopranudeckas XuMus»:

- JIaTh TPEJCTaBIEHUE O CIOCOOHOCTH WCIOJIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIUH B MPOPECCUOHAIBHON N1€ATETbHOCTH, TPUMEHSTh
METO/Ibl MaTEeMaTHYECKOTO aHalh3a U MOJCIHUPOBAHUS, TEOPETHUUYECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIeI0BAHNUS;

- BHEAPUTH €IUHBIA KOHILIENTYaIbHBIM MOIXOJ JUIsl TUIOJOTBOPHOM TBOPUYECKOU
JESITEIBHOCTH O0ydYarommxcsi B o0sacTé (yHIaMEHTAIbHONH HayKH, B YaCTHOCTHU
HEOPraHUYECKOW XUMUU;

- 3aJ0KUTh OCHOBBI JJII TMOHUMAHUS XWMHUYECKHX IPOIECCOB MPEBPAICHUS
BCIIECTB, KOTOpBIE OyAyT CIOCOOCTBOBATh NPHHATHIO TPAMOTHBIX, HAyYHO
00OCHOBaHHBIX  MPO(PECCHOHAIBHBIX  pPEImICHHA B  OOJAaCTH  DKOJOTHU U
MIPUPOOTIOIH30BAHNS, & TAKXKE CIIOCOOCTBOBATH BHEAPEHHUIO TOCTMDKCHHH XUMUU
IIPU PEUICHUU IKOJIOTHUECKUX MPoOIIeM;

- JlaTh TIPEACTABJICHHE O XUMHUYECKHUX DJIEMEHTaX U MUX COCJUHEHUSX: B
YaCTHOCTHU, COCTaB U CBOMCTBAa MUHEPAIBHBIX YAOOPEHUH, MECTUIIUAOB, XUMUYECKUX
CPEIICTB 3alllUThl PACTEHUU, UCKYCCTBEHHBIX CyOCTPAaTOB M MOJIUMEPHBIX IUICHOK B
TEXHOJIOTUSIX 3aIUIIEHHOTO TPYHTa, KOHCEPBAHTOB JJIsl COXPAHEHUS MPOIYKITUY;

- TOJIFOTOBUTH OOYYaIOIIMUXCA K M3YYEHUI0O XUMHUYECKUX CBOMCTB BEIIECTB, a
TaK)K€ METOJ0B OYMCTKH HEKOTOPHIX XUMUUYECKHUX MPENapaToB U COCTMHEHUM.

B pamkax ocBoeHus mucruruinHbl «Heopranwdeckas XuMus» OOyJaroInIuecs
TOTOBSITCS K PEIICHUIO CIECAYIONINX 3a/1a4:

- BIIaJIeTh 0a30BBIMH 3HAHUSIMH (DYHIaMEHTAIbHBIX Pa3eiioB XUMHH B 00BbEeMeE,
HEOOXOJMMMOM  JUII  OCBOCHHMSI ~ XMMHYECKHX  OCHOB B  DJKOJOTHH U
IPUPOIOTIONH30BAHUS; METOJAMH XHMMHYECKOTO aHaliu3a, METoAamMHu oTOopa u
aHanM3a TEOJOTMYECKUX M  OHOJIOrMYEecKuX TMpod, a Takke HaBbIKaMU
UACHTUUKAIIMM W ONUCAaHUA OHOJOTUYECKOTO Ppa3HOOOpas3usi, €ro OICHKU
COBPEMEHHBIMU METOJaMH KOJIMUYECTBEHHONW 00paboTKu MHGOpMAIIHH;

- IPUBUTHIC HABBIKU OCMBICJICHHOTO PENICHUSI KOHKPETHBIX XUMUYECKUX 3ajad,
MEPEBOIUTh B ONTHUMAJIbHBIC PEHICHUS MPOQPECCUOHANBHBIX 3a7a4, B TOM YHCIIE C
WCITIOJIb30BAaHUEM 3aKOHOB XUMHUHU, XUMHUYECKUX MPOIIECCOB U MPEBPAIEHUS BEIIECTB;

- TOJY4YEHHBIE 3HAHUSA IO XUMHYECKHMM CBOMCTBaM BEIIECTB BHEIPUTH B
METOJMKY OYMCTKH HEKOTOPHIX XMMHYECKUX MPErnapaToB M COCIUHEHUN B 00J1acTU
AKOJIOTUH ¥ TIPUPOJIONIOIH30BAHUS;

-M3yYCHHBIE XUMHYECKHE 3JIEMEHTHI U UX COCAMHCHHS, XUMUYCCKUE CBONCTBA
BCIIIECTB, a TaK)Ke MPaBWIbHBIE W OE3BpEAHBIC MPHUEMbl BHECCHUS MHHEPATbHBIX
yA0OpeHUM, UHCEKTUIIU0B, (PYHTUIIUI0B, TePOUIUIOB, 1e(OIMaHTOB, JECUKAHTOB,
pPETYIsTOPOB POCTa W JPYTHX XHMHYECKHX BEIIECTB JOJDKHBI CIIOCOOCTBOBATH
HKOJIOTHYCCKU YUCTOU MPOTYKIIHNH;

- y4acTHe B BBITIOJIHCHUHM HAYYHBIX WMCCIEIOBAHHM, aHAIN3 UX PE3YyIbTaTOB H
(dhopMyIHpPOBKA BHIBOJIOB.



2 MecTo IUCHUIUINHBI B CTPYKTYype 00pa30BaTe/ibHOM MPOrpaMMbl

2.1 Hucummummaa b1.5.06 «Heopranuueckass Xumus» OTHOCUTCS K 0a30BOi
yacTu Osioka 1 «Jlucuumivabl (MOAYJIM)» OCHOBHOM 00pa3oBaTEbHOW MPOrpaMMBI
HarpaBiyieHUs: ToAroToBKH 05.03.06 DkoJiorus 1 mpupoI0NoIb30BaAHUE.

2.2 Jlns ycnemrHoro OCBOEHMS JUCHUIUIMHBI «Heopranuuecko XuMum»
oOy4Jaronuiics JoJKEeH UMETh 0a30BYIO MOATOTOBKY MO XUMUH, GU3HKE, OMOJIOTHH B
o0beMe IMporpaMMBbI CPeTHET0 00111er0 00pa3oBaHus.

2.3 Pe3ynbrarhl OOy4YeHHsS MO JUCHUIUIMHE HEOOXOIUMBI JUIsl W3Y4YCHHS
aucuuiuine - «OpraHudeckass XuUMHs», «AHamuTH4YecKas, Ouojornueckas U
(U3KOIUTONTHAST XUMHUSD.

3 IlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHMS] MO JUCHMILIUHE,
COOTHECEHHBIX € IUIAHMPYEMbIMH Pe3yJbTATAMHM OCBOEHHSI 00pa30BaTeJIbHOM
NporpaMMbl

3.1 Komnierenuuu, opMupyemMble B pe3yJIbTaTe OCBOCHUS TUCIUILIAHBIL:

- BlajJeHUE O0a30BbIMU 3HAHMUSIMHU (PYHJIAMEHTAIBHBIX PA37CIOB XHUMHUHU B
o0beMe, HEOOXOAMMOM IS OCBOCHUS (PU3UMYECKUX, XUMUUECKUX U OMOJOTUYECKUX
OCHOB B JKOJOTMHA W MPUPOJONOJIB30BAHUS;, METOJaMH XHWMHYECKOIO aHalu3a,
3HAHUSIMU O COBPEMEHHBIX JUHAMUYECKUX IpoIleccax B MPUPOJE U TexHochepe, O
COCTOSIHUU Teocdep 3eMiid, HKOJOTMH M 3BOJIONUH Ouochepsl, riao0aabHBIX
AKOJIOTMUECKUX TMpodsieMax, MeTogaMud oTOoOpa U aHaldu3a TEOJOTMYECKUX U
OMOJIOTMYECKUX TMpo0, a TakKe HaBbIKaMM UACHTU(DUKAIMM W  OMUCAHUS
OMOJIOTMYECKOTO  pa3HoOOpa3usi, €ro OLEHKH COBPEMEHHBIMH  METOJIaMU
KoJIM4ecTBeHHOU 00paboTku nadopmanuu (OI1K-2).

3.2 B pe3yinbTaTe OCBOEHUS AUCHUIUIMHBI «Heopranuueckas XuMHs»
oOyyJaromuiics: JOJKEH:

3HATH:

- OCHOBHBIC TIOHSTHUS W 3aKOHBI, XUMHUYECKHUE DJIEMEHThI M MX COCTUHEHUS;
CBOVCTBA HEOPTAHUYECKUX COCNHEHUN;

- XUMHYECKHE CBOMCTBA METAJJIOB U HEMETAJUIOB, a TaK)K€ METObl OYUCTKU
HEKOTOPBIX BEIIECTB;

- XUMHUYECKHE CBSI3U 00pa30BaHUS MOJICKYJ;

- XUMUYECKHUE CBOMCTBA BEIIECTB, a TAKIKE TEPMOXUMHUUECKHUE MTApaMETPHI;

- XUMHUYECKHE TPOLIECChl XUMMUYECKOM KMHETUKU U XMMHUYECKOTO paBHOBECHS,
MEKMOJIEKYJIIPHBIX B3aUMOJIEHCTBUI, PaCTBOPOB AJIEKTPOJIMTOB, a TakKe (haKTOPHI,
BIIUSIIOIIME HA 3TU MPOIIECCHI;

yMeTh:

- HUCIOJBh30BaTh METOJBI OOpPabOTKH SKCIEPUMEHTATBHBIX JaHHBIX B 00JIaCTH
AKOJIOTHM U MPHUPOIOIOIB30BAHUS;, ONPEICIATh CYIIHOCTh XMMUYECKUX MPOIIECCOB,
MPOUCXOMSIINX B OpPTaHU3Max pACTEHUM, >KUBOTHBIX, YEJIOBEKA U OKPYXKAIOIIEH
Cpele; WCIOJb30BaTh CBOMCTBA XHMHYECKHX BEIIECTB B JIaOOpAaTOpPHOW U
MIPOU3BOJICTBEHHOUN MTPAKTUKE;

- pacCUYHMTHIBATh TEPMOXUMHUYECKHE YPaBHEHHUS, KHHETHYECKHE TapaMeTphl,
MPOIIECCHI, MPOTEKAIOIINUE B PACTBOPAX 3IEKTPOIUTOB TEXHOJIOTMUECKHUX MPOIECCAX;

- ONTUCBHIBATH CTPOEHUE ATOMOB M CUCTEMATUKY XUMUYECKHUX DJIEMEHTOB;



- OPUEHTUPOBATHCS B IEPUOANYECKOM TaOIHIIE;
- IPOBOAMTH MEXaHU3M 00pa30BaHMsI XUMUYECKON CBSA3H MOJIEKYJIbL;
BJIA/IETh:

- CIOCOOHOCTBIO MCIIOJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCIMIUIMH B NPOQECCHOHAJIbHOW  JAESITENBHOCTH, MPUMEHATH  METO[BI
MaTeMaTH4eCKOro aHanu3a " MOJIECIINPOBaHUS, TEOPETUYECKOTO "
DKCIIEPUMEHTAJIbHOTO UCCIIEI0BAHNS;

- 3HAHUSIMH O CBOMCTBAX XMMHYECKMX COCIMHEHUMN; COBPEMEHHOM HAYYHOMH
annaparypoi, HaBbIKAMH BEJIEHHS XUMHUYECKOTO HSKCIHEPUMEHTA; TEXHUKOU
B3BCUIMBAHHWS HA TEXHOXMMHUYECKHMX Becax; crnocodaMH OpHUEHTALMM B
npo(hecCHOHANBHBIX MCTOYHUKAX WHGpOpManuu (KHUTH, CAalThl, 00pa3oBaTelIbHbIC
MOpTaJibl); HaBbIKAMU 0€30MacHOM pabOThl B XUMUUYECKOM J1abOpaTOpUH.

4 CTpyKTypa M coepKaHue TUCUHILTHHbI

4.1 O0beM TMCHMIUIMHBI U BUABI y4€OHOM paboThI

TpynoeMKoCTh
Bun yueOHO# paOoThI ouHas (popma 3a04Has popma
oOy4eHUs oOy4eHHs

AyauTopHbIe 3aHATUS (KOHTAKTHAS
paboTa ¢ mpenojiaBaTesieM), BCEro 28 -

JIEKIIUU 8 -

71ab0paTOpHBIC 3aHATHUS 20 -
CamocTosiTenbHas pabota 44 -

KOHTpPOJIbHas padboTa - -

[TpomexyTouHast aTTecTanus
3a4yer -/1 cemecTp -

OO6mas TpyTI0eMKOCTh JUCITUTUINHBI 72/2 3E -




4.2 ConeprkaHue JUCHUIIINHBI

TpymoeMKocTh pasjiena U ee pacnpeecHue

Haunmenosanue paszaena 10 BH/IaM y4eOHO# paboThl, yac. Kozer
JAUCHUITIINHBI / YKPYIIHCHHBIC OCHOBHBIE BOIIPOCHI TEMbI OYHas (bopMa 06y‘IeHI/IH 3209HAS (bopMa O6y‘IeHI/I${ q)OpMI/IpyeMBIVX
TEMBI pa3ciia KOMIICTCHIIMH
Beero | aekuus | JIII3 | CPC | Becero | nmekumsa | JII3 | CPC
1 2 3 4 5 6 7 8 9 10 11
1 cemecTp 2 Kypc
1 TeopeTnueckue OCHOBBI 6 1 2 3
HEOPraHMYeCKO# Xumun/ 1 Ucropus pa3BuTUS HEOPTaHUYECKOU + + +
1.1 OcHoBHbIC IOHATHS 1 xumun. Kinaccudukanus peakiuit
3aKOHbI XMMHU. XUMHYECKHE [ ) [g30Bple 3aKOHBI, 3aKOH JlalbTOHA, OITK-2
CUCTCMBI. 3HaquHe XAMHU B | 3ag0n ABOragpo M CIEACTBHS U3 HHX.
CCIIECKOM XO3UCTBE [MoHsiTUs:  MOJIB;  MOJIIpHasl ~ Macca + + +
9KBUBAJICHT; aToMm; MOJIEKYJIa;
XUMHUYECKHE YPaBHEHUS
dopma KOHTPOJIS BxoHOM KOHTPOJIB,
pelieHre 3a1a4, JOKJIaIabl
1.2 Kinaccel HeOpraHM4ecKux 8 2 2 4
COeTMHEHUN 1 Oxcunsl. [Tonyuenue. XuMuueckue + + +
ceoncTBa. [Ipumenenue
2 Kucnotsr. Knaccugukarus.
[Tonyyenme. XuMuueckue  CBOMCTBA. + + +
[IpumeHeHne
3 OcnoBanus. Knaccupuxanms. OIIK-2
ITonyyenue. XuMuyeckue CBONUCTBA. + + +
[IpumeHeHne
4 Comu. Knaccuduxanus. [lonyuenue. + + +
Xumuyeckue cBorcTna. [I[pumenenue
YcTHBIM ompoc,
®opMa KOHTPOJIA
PCHICHUC 3a1a4, TOKJIAbl
2 CtpocHue aToma u 4 1 1 2
NepHOaMIECKas cucreMa 1 Ctpoenue aroma. Monenu cTpoeHus + + + OIIK-2

3JIEMEHTOB/

aToMa, KBaHTOBO-ME€XaHHUYCCKasA MOJCIIb




2.1 Ctpoenue aroma. aToma
OCHOBHbIC OHATHS 2 CTpoeHHe MHOTO3JIEKTPOHHBIX aTOMOB.
KBAaHTOBOH MEXaHHKH KBanToBbIe uncna. DIeKTPOHHbIE N +
KOH(UTYypalii aTOMOB.
PannoakTuBHOCTH
3 OCHOBHBIE THIIBI U XapaKTEPUCTUKU
ces3u. MBC u MMO. M3menenune + +
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB
dopma KOHTpOJIS Y CTHBIN onpoc, TOKIIA bl
2.2 Ilepuonnueckas cucrema 4 1 1 2
J.W. Menneneesa. 3 TIlepwommyeckwii  3akom  JI.U.
XHUMHYECKas CBSI3b MeHﬂeHeeBa
4 CtpyKTypa NepruoInYeCcKOn TaOIHIIbI + +
5 MH3MeHeHue CBOHCTB XWUMHYECKHX + + OIIK-2
AJIEMEHTOB B MEPUOJIax U rpymnmnax.
6 OCHOBHBIC THUIBI W XapaKTCPUCTUKU
XUMHYECKOU CBSA3MU. BasneHnTHOCTB. + +
I'ubpuanzamms. MBC u MMO
dopma KOHTPOJIS Y CTHBIN ONPOC, JOKIAbI
3 DHepreTuka XUMHYECKUX 8 2 2 4
npoueccos/ 1 DHeprus u ee BUIbl. BHyTpeHHsIs
3.1 Xumuieckas SHEPIUs CUCTEMBI. 3aKOH COXPaHEHHs
TepMOIMTHAMUKA sHeprun. [lepBoe Hauano + + +
TepMOaUHAMUKU. BTopoe Havano OIIK-2
TEPMOTUTHAMHKH.
2 TenoBble 3()(PEeKTH XUMHUECKUX
peaKui, SHTAIBIHS, SHTPOIHUS, SHEPTHUS + + +
I'u66c¢a.
dopma KOHTPOJIS Pemenne 3ama4, moKIagnl
3.2 Xumuyeckas KHUHETHKA, 6 1 2 3
XMMHYECKOE PaBHOBECHE 1 IlpumeHeHHE 3aKOHa NEHCTBYIOIIMX + + OIIK-2
Macc B KkuHeTuke. [lopsmok peakmuw. T + +




KoHncranTa CKOPOCTH peaxkuuu.
@akToOpsl, BIMAKOIIUME HA  CKOPOCTH

peaKIuu. [TpaBuio Bant-T'odda. * * *
YpaBHeHune AppeHnyca

2 Xumudeckoe U $a30Boe paBHOBECHE.

KoHcTanTa paBHOBECHs U €€ CBS3b C + + +

TEPMOIMHAMHYECKUMH (PYHKIHSMHU.
[Tpunnun Jle-IlaTense

®opMa KOHTPOJIA

Pemenue 3amau, MOKIIa bl

4  KuciaoTHO-OCHOBHBIE

8 2 2 4

OKHCIIATCIBEHO= 1 PacTBopbl. ®usuyeckas U XUMUUYECKas
BOCCTAHOBUTCIILHBIC Teopun pacTBOpoB. CrlocoObI BEIPaXKEHUs + + +
CBOWCTBa BeIIECTBA/ KOHIIEHTPAIIUH PACTBOPOB
4.1 Pactsops 2 PacTBOPBHI CHIIBHBIX 3JEKTPOJIIUTOB + + +
3 PactBOpsl CaObIX  3NEKTPOIMUTOB.
HNounoe MPOU3BEAECHHUE BOJBI.
Bonopoansiii mokazarens. pH BOAHBIX + + + OIK-2
pacTBOpPOB. bydepusie PacTBOPBHI.
I'mpponus cosent
2 KonnuratuBHbIE CBOWCTBAa pPacTBOPOB.
Juddy3us u ocMoc B pacTBOpax. 3aKOHbI
Payna w cneactBuss M3 3aKOHOB. + + +
IIpumeneHne METOOB KpPUOCKONHUU U
A0YIITMOCKOTTUU
dopma KOHTPOJIS Pemenue 3amgau
4.2 JlucriepcHbIE CUCTEMBI 6 2 1 3
1 JlucriepcHble CUCTEMBI, TOHSTHE, + +
KJaccuukanus OIIK-2
2 CocoObl OTYyYEHHS TUCIIEPCHBIX + +
CUCTEM
3 CBOICTBA TUCTIEPCHBIX CUCTEM + + +
dopma KOHTpOIIS Y CcTHBINM Oonpoc, JOKIabI
4.3 KoMIieKcHEIe 6 | 1 | 2| 3 OIIK-2




COEMHEHHUS 1 HomeHknaTypa KOMIUIEKCHBIX + + +
CO€JIMHEHUI
2 Xenatsl ¥ KOMILJIEKCHI C + + +
MaKpOUUKINYECKUMU JIMTAHJaMU
dopma KOHTpOIIS Pemenue 3anau
4.4 OKUCIUTENBHO- 6 1 2 3
BOCCTaHOBUTCIILHBIC 1 Crenenb OKHCIEHUS DIEMEHTOB.
peaKiun OKHUCIMTETBHO-BOCCTAHOBUTEILHbIE + + +
peakimn
2  Kiaccudukanus — OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX peaxiuii. + + + OIIK-2
Baxueiinime OKHUCIIUTEIH u
BOCCTAHOBHUTEIIH.
3 Meton snexkTpoHHOrO Oamanca. Poib
Cpeabl B MPOTCKAHMM OKUCIIMTECIIBLHO- + + +
BOCCTAHOBUTEIBHBIX PEAKIINA
dopma KOHTPOIIA Pemenne 3amau
5 Xumust 2JIeMeHTOB/ 2 - 1 1
5.1 Dnementsl I-1l rpynn 1 OOGmmast xapakTepuCTHKA JIEMEHTOB + + +
[Tepuoanueckoii cucTemsl TpYHIbI
JL.W. Menneneesa 2 Tony4yenue, XAMUYECKHE CBONCTBA, OITK-2
OPUMEHECHHME 3JIEMCHTOB M UX + + +
COEIMHEHU N
3 3HayeHue uX B MPUPOJIE U CEITBCKOM + + +
X0351CTBE
YcTHBIN onpoc, TOKIIabI
5.2 Dnementsl -1V rpynn 2 - 1 1
[TeproqMUeCcKOil CHCTEMBI 1 OGrmast xapaKTepUCTHKA ATFOMHUHHSI,
JI.U. Menneneesa Oopa, yriepoaa, KpeMHUs, U APYTUX + + +
AJIEMEHTOB 3THUX TPYII OIIK-2
2 IlonyyeHnne, XMUMUYECKHE CBOMCTBA,
OPUMCHCHHME 3JIEMCHTOB U UX + + +
COCTUHEHUN




3 3HauyeHue UX B IPUPOJE U CEITHCKOM
XO03SIICTBE

+ + +

dopma KOHTPOJIS

YcTHbli onpoc

5.3 DnemeHTs! V rpyninsl 2 - 1 1
Ilepnoanyeckoi cucTeMbl 1 OO6mas XapaKTepuCTHKAa  a30Ta,
.. Menneneesa dochopa M APYrHX DIEMEHTOB 3TOMH + + +
TPYTIIEI
2 llonydyeHue, XHMMHYECKHE CBOICTBA,
IIPUMEHEHHUE 3JIEMEHTOB u ux + + + OIIK-2
COCTUHEHUN
3 3HaueHue a3zoTa B MPUPOJE U CETHCKOM + + +
X03s1HCcTBE
4 3nauenue ¢docdopa B mpupose U i + + +
CEJIbCKOM XO03sIiCTBE
dopma KOHTPOIS Y CTHBIN ONPOC, JOKIAbI
5.4 DnemenTts! VI rpymnbl 2 - 1 1
Tlepuoamyeckoli cucTeMbl 1 OOGmas XapakTepuCTHKa KHCIOPO.a, N N N
AW. Menneneesa Cepbl U PYTHX SJIEMEHTOB TOM IPYMIIbI
2 TlonmydyeHue, XMMHYECKHE CBOWCTBA,
OPUMCHCHHE DJICMECHTOB u ux + + + OIIK-2
COCMHEHU N
3 3HaueHue KucCiIopoja B IPHUPOAE U + + +
CEJIbCKOM XO03sIiiCTBE
4 3HavyeHue cepbl B IPUPOJE U CEIbCKOM + + +
XO03sCTBE
®opMa KOHTPOJIA VYerHbll onpoc
5.5 Dnementsl VII-VIII 2 - 1 1
rpynn Heproauueckoi 1 O6mas xapaktepuctuka. IloiydeHue,
cucrembl .M. Mengeneesa | yyyygeckne  cBoifcTBa,  IpHMEHCHHE + + | 4+
AJIEMEHTOB M MX COCTMHEHHM OIIK-2
2 3HaueHue WX B IPHUPOJE U CEIBCKOM + + +

XO035MCTBE

®dopma KOHTpOIIA

Y CTHBIN onpoc, TOKIIA bl




ITpoMesKkyTOUHAS ATTECTAIUS 3a4eT OIIK-2
Aynuropubix u CPC 72 8 20 | 44

3auer -

Bcero 72




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

C uenbto oOecrieueHUs] pa3BUTHS Yy OOYYalOIIErocs HAaBBIKOB KOMaH]IHOM
paboThl, MEXIMYHOCTHON KOMMYHHKAIIMH, NTPUHATHSA PEUICHUH, JHUIEPCKUX
KayecTB, B cooTBeTcTBUM C TpeboBanusmu PI'OC BO mno HampaBieHHIO
noaroroBku  05.03.06 DOxonoruss W OPUPOJONOJB30BAHHE  peaau3alus
KOMIIETEHTHOCTHOI'O TIOJXOJa IpeaycMaTpuBaeT LIMPOKOE HCIIOJIb30BAHUE B
00pa30BaTENbHON JEATEIBHOCTH aKTUBHBIX U MHTEPAKTUBHBIX (POPM IPOBEIACHHUS
3aHATUN (BKJIIOYAash IpU HEOOXOJIMMOCTH IPOBENECHUE WHTEPAKTUBHBIX JICKIIUH,
IPYNIOBBIX JUCKYCCUM, POJEBBIX WIP, TPEHUHIOB, aHAJIU3 CUTyalud W
UMUTAIMOHHBIX MOJIENIEH, IPEeNoiaBaHue TUCIUILIMH (Moyiel) B (hpopme KypcoB,
COCTaBJICHHBIX Ha OCHOBE pPE3yJbTAaTOB HAy4YHBIX HCCIIEJOBaHWUH, MPOBOJUMBIX
Akagemueil, B TOM YHCJI€ C YYETOM PETHOHAIBHBIX OCOOCHHOCTEU
npodeccuoHaIbHON JeSITeIbHOCTH BBIITYCKHHUKOB u noTpeOHOCTEH
paborozaaresneil) B COUETaHUU C BHEAYAUTOPHOU pabOTOM C LEnbl0 POPpMUPOBAHUS
Y pa3BUTHA NMPOPECCUOHATBHBIX HABBIKOB O0YYarOITUXCSI.

Hcnonp3yembie B yueOHOM NpoOLIeCce HHTEPAKTHBHBIC H AKTHBHBIC
Homep 00pa3oBaTeNIbHbIC TEXHOJIOTHU Beero
TEMBI JICKIIUU 71a00paTOPHBIC 3aHSITHUS
dopma 9achl dbopma 9ackl
NENIEE
1.1 . 1 - - 1
Ipe3eHTaIHs
JeKIIHs-
1.2 . 2 2
npe3eHTaIHS
NENIEE
2.1 . 1 1
pe3eHTAIHS
JeKIIHs-
2.2 . 1 1
Ipe3eHTaIHS
JeKIusI-
3.1 . 2 - - 2
pe3eHTaIHS
BENIEE
3.2 . 1 - - 1
pe3eHTaIHs
Htoro B yacax (% k o0mieMy KOJIMYECTBY ayAUTOPHBIX YACOB) 8 (22,2 %)

6 YueOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOE OOecneyeHne JUCHUIINHbI

a) mepeyeHb OCHOBHOM JIUTEPATypbl, HEOOXOIUMOM AJI1 OCBOEHUS
JUCIUTUTAHBI

1. Heopranmueckass xumusi (OMOTCHHbIE M aOMOTEHHBIC 3JIEMECHTHI): yueOHOe
nocobue. / B.B. Eropos; nmox pen. B.B. Eroposa. — CII6.: «Jlauby», 2009.-320 c.
(59 9K3.)

2. O6mrast xumust [Tekct] : mus wHk.-texnou. crem. / A. I'. Kyneman. - 3-e
u3f., nepepad. u gom. - M. : Komoc, 1979. - 528 c. : un. - (YueOHukH u yueO.
nocoOus ajs ¢.-X. By30B). (19 3K3.)

3. OcHoBbl 001IeH 1 ¢uznueckoil xumuu: YuebHoe nocobue / B.B. Epemun,
A, bopuieBckuii. - Joaronpyausiii: Maremnekr, 2012. - 848 c.: 70x100 1/16.
(nepemmer) ISBN  978-5-91559-092-1, 1500 »5x3. - Pexum pocryna:

http://znanium.com/catalog/product/365086



http://znanium.com/catalog/product/365086

4, Tuxonos, I'. I1. O6mas xumus. Yacts 1 [DaexTporHbIid pecypc] : YuebHoe
nocoobue sl caMOCTOsTeIbHOM moaroToBku ctyaeHToB / I'. II. Tuxonos. - M. :
MTI'ABT, 2006. - 192 c. - Pexxum goctymna: http://znanium.com/
S. Tuxonos, I'. I1. O6mas xumus. Yacts 2 [DaeKkTpoHHBINA pecypc] : YuebOHoe
nmocobue sl caMOCTOsATeIbHOM moaroToBku ctyaeHToB / I'. Il. Tuxonos. - M. :
MI'ABT, 2007. - 324 c. - Pexxum goctyna: http://znanium.com/
6. Tuxonos, I'. I1. O6mas xumus. Yacts 3 [DaexkTpoHHBINA pecypc] : YueOHoe
nocobue st caMOCTOATEIbHON oAroToBKU cTyaeHToB / I'. I1. TuxoHos u ap. - M.
: MITABT, 2010. - 200 c. - PexxuMm goctyna: http://znanium.com/

0) nmepeyeHb NOMOTHUTEILHON TUTEPATYPhI
11. Kak 1 moyeMy OpOMCXOMISIT XUMHYECKHE PEaKIMU. DJIEMEHThl XUMHUYECKOH
TEPMOJMHAMHUKA W KUHETUKH: YdeOHoe mocobue / Jleencom MW.A. -
Honronpymusiii: Matemnext, 2010. - 224 c.: 60x90 1/16 (O6noxka) ISBN 978-5-
91559-042-6 - PexxuMm JtocTyna: http://znanium.com/catalog/product/367195
1. Uctopusa xumuu ¢ apeBHedmmx BpeMmeH A0 koHna XX Beka. B 2-x T.T. 1:
VYuebnoe mocobue / WN.A. MwutroBa, A.M. CamoitsioB. - [loaronpymaHbIii:
Wuremnext, 2012. - 416 c.: 70x100 1/16. (nepemner) ISBN 978-5-91559-130-0,
800 3k3. - Pexxum fgoctyma: http://znanium.com/catalog/product/401788
2. HoBukoB A.®. Crtpoenue BemiectBa (DJIEKTPOHHBIE OOOJOYKH aTOMOB.
Xumuueckasi CBsi3b. KOHIIEHCHUpOBAaHHOE COCTOSTHME BeElIecTBa). YueOHoe

nocoobue. — CII6: CIIOHUY HUTMO, 2013 — 92 c. - Pexum pocryna:
http://window.edu.ru/resource/955/78955/files/itmo01022.pdf

3. OO6mrast u Heopranwdeckas xumus [Tekcr] : yueOnuk / S. A. VYrait. - 2-
€ u3a., ucmp. - M. : Beicm. mkoza, 2000. - 527 ¢. : ui. (96 3Kk3.)

4, O6mas xumus [Texcr] / H. JI. I'muuka ; pea. B. A. Pabunosuu. - 20-
e m3a., ucrp. - JI. : Xumwmsa, 1979. - 719 c¢. : wn. - (YueOHOe mocoOue st
HEXMMHYECKUX CIIenaabHOCTeH By30B). (40 3K3.)

5. ITamesckasg, H. B.Xumusga. VYuebno-merommueckoe mnocodbume / H. B.
[Tamesckas, 3. M. Axpumenko, B. E. Axpumenko. - 2-e u3z., nepepad. u JOII. -
Kpacnonap: KCOU, 2014. - 213 c. - Pexxum gocrtyna: http://www.znanium.com

6. Taneun, B.B. Xwumua. Mertoaudeckue yka3zaHus K J1abopaTOpHO-
npaktuaeckuM 3aHsatusm/ — B.B. Taneun, T.JI. Tanezuna, E.B. MapteiHoBa,

['.B. Yekun.- bpsuck.: Bbpsuckas ['CXA, 2011.- 28 c. - Pexum pocryna:
http://ebs.rgazu.ru/index.php?q=system/files/Taluzin V V Ximiy Metodicheskie%20ukazaniy.

pdf

1. TeopeTnueckue OCHOBBI HEOPTaHMYECKOM XUMUM [TeKCT] : KpaTkuil Kypc
JUISL CTYJICHTOB CEIhCKOXO03sICTBEHHBIX BYy30B/ B. B. Eropos. - CIIO. : Jlaus,
2005. - 192 c. : nn. - (YueOnuk ais By3oB. CrnenuanbHas muteparypa). - ISBN 5-
8114-0593-6 (17 k3.)

8. YuebHoe mocoOue g pelieHus 3agad Mo oOlmeid M HeopraHu4ecKou
xumuu: yuyeoHoe nocodue ans By30B / Konortosa I'.K. [u ap.] — bnarosemeHck,
2011. — 233 c. - Pexxum noctyma: http://ebs.rgazu.ru/index.php?q=system/files/10_6.pdf

9. Xumudeckas TepmoanHamuka ¢ Mathcad. Pacuetnbie 3amaun: YdeOHOE
nocobwue / JI.I'. Hapeimkun. - M.: U1 PUOP, HUL] UH®PA-M, 2016. - 199 c.:



http://znanium.com/
http://znanium.com/
http://znanium.com/
http://znanium.com/catalog/product/367195
http://znanium.com/catalog/product/401788
http://window.edu.ru/resource/955/78955/files/itmo1022.pdf
http://www.znanium.com/
http://ebs.rgazu.ru/index.php?q=system/files/Taluzin_V_V_Ximiy_Metodicheskie%20ukazaniy.pdf
http://ebs.rgazu.ru/index.php?q=system/files/Taluzin_V_V_Ximiy_Metodicheskie%20ukazaniy.pdf
http://ebs.rgazu.ru/index.php?q=system/files/10_6.pdf

60x90 1/16 (Ileperér) ISBN 978-5-369-01479-0 - Pexum pgocrtyna:
http://znanium.com/catalog/product/503896

10. XwuMwuueckue CBOHMCTBAa HEOPTAaHMYECKUX BEIIECTB: YdueOHoe mocooue / P.A.
JIumun, B.A. Monouko, JI.JI. Auapeesa; [lox pen. P.A. JIuguna. - 6-¢ u3m., crep. -
M.:. APTAMAK-MEJIMA: HUL[ UH®PA-M, 2014. - 480 c.: 60x90 1/16.

(mepereT) ISBN 978-5-00024-015-1 - Pexum JOCTyTIA:
http://znanium.com/catalog/product/449113

B) IIEPEUYCHb YICOHO-METOMIECKOTO OOECIICUCHUS I CAMOCTOSITEIIBHON PaOOTHI
OOYYarOIINXCS 10 TUCIUTUIHHE
1 Anekceesa E.M., Hukynuna W.A., CepokypoBa I.JI. Xumus.
MeTtonuueckue ykazaHus W 3aJlaHds ISl caMoCTOsATeNnbHOM pabotel. 2017. Ha
npaBax pyKOIUCH
2. KapnoBa C.I'. Heopranuveckas XuMHs: Y4eOHO-METOAMYECKOE IMOCOOUE s
BBITIOJIHEHUS JTabopaTopHbIX pabot. — Kypran, 2017. 79 c.
I') IepedYeHb pecypcoB HHPOPMAITUOHHO-TEIEKOMMYHHUKAITMOHHON
cetu «MIHTEpHET»
1. Chemnet - odunmanbHOE SIEKTPOHHOE H3JAaHUE XHMHYECKOro (aKyinbpreTa
MI'V http://www.chem.msu.ru/rus
2. CipaBoYHO-HH(POPMAITMOHHBIN CAUT MO XUMHH http://www.alhimikov.net.
3. Xummueckuit katanor. CaidTel u KHUTH http://www.Ximicat.com.

1) epeueHb NHOOPMAITMOHHBIX TEXHOJIOTHH, HCTIOIB3YEMBIX MPH OCYIIICCTBICHUN
00pa30BaTeNHpHOTO MPoIIecca MO JUCIHUILTNHE, BKIIOYAast IepedeHb TPOrpaMMHOTO
oOecrieueHus: 1 HH(OOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

1. Onepanmonnas cuctema Windows XP.
2. Microsoft Office (Word, Exsel, Power Point).
3. AdobeReader; FineReader.

7 MarepuajibHO-TEXHHYECKOE o0ecriedeHue TUCIMIIIMHBI

HaunmeHnoBanue crienmuadbLHBIX
NOMeIlleHU U MoOMeleHui 1JIs
CaMOCTOSITeIbHOI padoThI

OcHalleHHOCTH ceNHAIBHBIX MOMeNIeHUI M ToMelleHUi 1151
CaMOCTOSATEJbHOH padoThl

VYuebOHas ayautopus uist npoBefeHus | Crnenuanu3upoBaHHas MeOenb: y4deOHas JIOCKa, CTOJI H  CTYH

3aHATHUH JIEKITMOHHOT O THUIA, | IpenojaBaTes, MOCaJ0YHbIC MecTa Ui CTYJICHTOB.
aynutopusi Ne 102, arponomuueckuii | HabopaeMoHCTpanmoHHOTO obopynoBaHus c BO3MOKHOCTBIO
KOpIyc HCTIONB30BaHus ~ MynbTHMenua: mpoekrtop HitachiCP-R56, xormu-

yerpoiictBoVirtualinkMimioXitorPC, xommbiorep Core 2 Duo 1,8.
JHokyment-kamepa Aver-Vision 130. Kononku SvenSPS 678 2 18 W
Microsoft windows Professional 7 Ne 46891279 ot 12.05.2010

Microsoft office 2007 munensus Ne 44414519 ot 19.08.2008

Kaspersky Endpoint Sekurity nunensus Ne 1752-170320-061629-233-81

or 21.03.2017
VYuebHas ayauropus s npoBepenus | Cnemmanm3upoBaHHas MeOenb: ydeOHas JOCKa, CTOI W CTYI
3aHITHH CEMUHAPCKOTO TWTIA, | TIPEToAaBaTens, IOCaJAOYHbBIE MecTa I CTYISHTOB. TeXHWYecKhe

TPYNIOBBIX W WHAWBUIYaIbHBIX | cpeicTBa oOydeHus: mpoekrop SANYO PLC — XW 56 LCD2000;
KOHCYJIbTAIUi, TEKYIIIETO KOHTPOJIS M | CTAIlMOHAPHBIN dKpaH AJis mpoekTopa, HoyToyk ASUS X50SLseries

IPOMEXKYTOYHOI arrecranuu, | TaONuIpbl, CXEMbl 10 HEOPraHWYEeCKOW XHMHH, D3JIEKTPOHHBIE BECHI,
nabopaTtopus OpraHu4ecKon u | PeaktuBbl, cxempl, TaOumipl, crekopn M-40, mTatuB abopaTopHBIi
KoJutonHOM xumuw, aymuropust Ne | IIBJI,  oneKTpoHHBIE  BEChl,  CXEMBl, BEChl  aHAJIMTHYECKHE,



http://znanium.com/catalog/product/503896
http://znanium.com/catalog/product/449113
http://www.chem.msu.ru/rus
http://www.alhimikov.net/

418, rnaBHbI KOpITyC KPHCTAJTU3aTop, 1abopaTopHas KanuibHas neuyb OX-85

Microsoft windows Professional 7 Ne 46891279 ot 12.05.2010

Microsoft office 2007 nuuernsus Ne 44414519 or 19.08.2008

Kaspersky Endpoint Sekurity numensus Ne 1752-170320-061629-233-81

or 21.03.2017
[TomereHne st CAMOCTOSATEIBHON CrenuanusnpoBaHHas MeOelb: ydeOHast J0cKa, HOCag0YHbIe MecTa I
paboTHI 00y4arOINXCsl, YUTATBHBIN CTyIeHTOB. KoMIbIoTepHas TEXHUKA C MOAKIFOYCHHEM K CETH
3a11 Onbnnorekn, xabuner Ne 216, «Hutepuet» (OBC «Znanium.comy, OBC «AgriLiby», Hayanas
TJIaBHBIN KOPIYC oubmmoteka «eLYBRARY.RU») u obecnieuennem nocryma B

NIEKTPOHHYIO 00pazoBaTenbHylo cpeny Akagemun. CrenyaibHas
yqeGHaﬂ, y‘Ie6HO-MeTOI[I/I‘{eCKa$I 1 Hay4Hasd JIUTCparypa

Microsoft windows Professional 7 Ne 46891279 ot 12.05.2010.
Microsoft office 2007 muuensust Ne 44414519 ot 19.08.2008 Kaspersky
Endpoint Sekurity muiensus Ne 1752-170320-061629-233-81 ot

21.03.2017
[omemieHne 11t XpaHEHUS U CreranusupoBannas Mebenb: cremuaxku. Cepsep Intel Xeon E5620,
npodmnaktHaeckoro obcayxuanus | Intel Pentium 4 - 7 ., Intel Core 2 Quad Q 6600 — 3 mrr.
yaeGHOTO 060pyMOBaHUS, KaGHHET Microsoft windows server 2008 numersust Ne 48249191 ot 18.03.2011, Ne
Ne 110 a, rnaBHBIN KOpIyc 45385340 ot 22.04.2009, No44414571 ot 19.08.2008.

Microsoft office 2007 Ne44290414 ot 17.07.2008. Kaspersky Endpoint
Sekurity munensus Ne 1752-170320-061629-233-81 ot 21.03.2017.

8 OueHouyHbIe cpeacTBa ISl MPOBEACHUSA NMPOMEKYTOUYHOM aTTeCTAlUM
oO0yuarmmxcs no gucuunianne (Ilpuiaoxenue 1)

@oHJ OLICHOYHBIX CPEACTB MO aucuuiuinHe « Heoprannueckas xuMush» IS
IIPOBEJEHUs TEKYIIETO KOHTPOJIA M NMPOMEXKYTOYHOM aTTECTAlMU NPEACTABIICH B
IIPUIOKEHUH 1.

9 Meroauyeckue YKazaHusl sl OOyYAKOIIUXCHA IO OCBOCHHIO
AUCHUILIMHBI (MOIYJIs1)

[InanupoBaHue ¥ oOpraHu3alUsi BpPEMEHHU, HEOOXOJMMOTrO Ha OCBOCHHE
nuctutinHbl «Heopranuwdeckas xumusy», npeaycmatpubaetcss ®T'OC u yueOHbIM
wiaHoM aucHuIuiuHbl. O0BEM YacoB U BUABI Y4eOHOUW paboThl 1o (opmam
oOy4eHHs pacrpeiesieHbl B padoyeil mporpaMMe JUCITUTUIMHGI B 1. 4.2.

9.1Y4eOHO-MeTOAMYECKOE 00ecnieueHre Ay AUTOPHbIX 3aHATHIH

[To mucuumnune «Heopranunueckas XUMus» 00pa30BaTENbHONW MTPOrPaMMO
MPEAYCMOTPEHO TPOBEJCHUE CICAYIONINX 3aHATHH: JIEKIUH, JIa0OpaTOpHBIC
paboThI, THANBUAYATLHBIC U TPYIIIOBBIC KOHCYJIbTAIUH, CAMOCTOSTEIbHAs paboTa
oOydJarommxcs.

Jlekniuu  TpeayCMAaTPUBAIOT NPEHMYIIECTBEHHO Tepeaady  ydeOHOM
uH(OpMAIUU TIpernojiaBaTesieM OO0y4YalomuMCsl. 3aHATHsS JICKIIMOHHOTO THUTIA
BKJIFOYAIOT B ce0s JICKIUM BBOJHBIC, YCTAaHOBOYHBIC (MO 3a04HOW (opme
OOy4YeHHSI), 3aKITIOYUTEbHBIC.

Ha nexumsix HCHONB3YIOTCS CIEIYIONIUE WHTEPAKTUBHBICE U AKTUBHBIE
dbopMbl U METOABl OOYUYEHUS: TMPE3CHTAIMH, JIEKIIMH C DJIEMEHTaMHU Oecelbl |
JTMCKYCCHHU.



KoHcriekTupoBaHue JIEKIHMM — CIOXKHBIM BHJ BY30BCKOW ayJIMTOPHOMN
paboThl, Mpeanoiaraloluii UHTEHCUBHYIO YMCTBEHHYIO JESTENbHOCTh CTY/ACHTA.
KoHcreKT siBisieTcs MOJIE3HBIM TOT/IA, KOTJIa 3allMCaHO CaMO€ CYIIECTBEHHOE U
C/IeJIaHO ATO caMHuM oOydaromumcs. He Hajo ctpeMuThbes 3anucaTth JOCIOBHO BCIO
aexuuio. Takoe «KOHCIEKTHPOBAHHE» MPUHOCUT OOJBIIE Bpela, YeM IOJIb3BI.
[lenecooOpa3Ho BHayayie MOHATH OCHOBHYIO MBICIb, M3JAraeéMyl0 JIEKTOPOM, a
3aTeM 3amnucarth ee. JKenarelbHO 3aich OCYIIECTBISATh HA OJIHOM CTpaHUIIE JIUCTa
WIM OCTaBJIAs MOJS, HA KOTOPBIX IO3JIHEE, MPU CaMOCTOATEIBHON pabdoTe C
KOHCIIEKTOM, MOXXHO CJeJaTh JOIMOJIHUTENbHBIE 3alUCH, OTMETUTh HETOHSTHBIC
MecTa.

KoHcnekT nexkiuu sydine moJapa3fefiaTh Ha MyHKTHI, cOOM0Aas KpacHyIo
CTPOKY. OTOMY B OOJBIION CTeNeHUu OyAyT CIOCOOCTBOBATH BOIPOCHI IIaHa
JeKIUHU, TpeayoXKeHHble mpernonaasareiasiM. Creayer oOpaimath BHUMaHUE Ha
aKIIEHTHI, BEIBOJIBI, KOTOPBIE JIeNIaeT JIEKTOP, OTMEYasi HanboJiee BaXKHbIE MOMEHTHI
B JICKIIMOHHOM MaTepHayieé 3aMEUaHUSIMH «Ba)KHOY», «XOPOIIO 3alIOMHHUTHY U T.IL
MoxHO penaTh 3TO M C IOMOIIBIO PA3HOLBETHBIX MAapKEpOB WM pPYYEK,
HOTYEPKHUBAsi TEPMUHBI U OTIPEACICHUSI.

[lenecoobpa3no  pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpAIICHUIA,
ab0OpeBuaryp M cuMBOJOB. OJHAKO NIpU JalbHEWIIEH paboTe ¢ KOHCHEKTOM
CHUMBOJIbl JIy4llle 3aMEHUTh OOBIYHBIMHU CIIOBaMHU MJii OBICTPOrO 3PUTEIIBHOTO
BOCTIPUSATHS TEKCTA.

PabGoras Hajg KOHCIIEKTOM JICKIIMH, Bcerna HEOOXOJMMO HCIIOJIB30BATh HE
TOJIBKO Y4€OHUK, HO U Ty JUTEPATYPY, KOTOPYIO TOMOJHUTEIBHO PEKOMEHAOBAI
aexktop. VIMeHHO Takasi cepbe3Has, KpOIoTiuBas padoTa ¢ JIEKIHMOHHBIM
MaTepHanioM MO3BOJUT IIIyOOKO OBJIAJIETh TEOPETUYECKUM MaTEpUaIOM.

JlaGopatopHble pabOTBl MOPOBOAATCS JJisl  YIIYOJEHHOTO  M3Yy4eHUs
CTYACHTAMH ONPEJCIICHHBIX TEM, 3aKPEIJICHUS! U MPOBEPKU MOJyYCHHbIX 3HAHUH,
OBJIAJICHUS HaBBIKAMH CAMOCTOSITEIHLHOM pabOThl, pabOTHI B T'PYINAaX U BEIACHHUS
71a60paTOPHOTO OTIBITA.

[ToaroroBka K J1abOpaTOPHOMY 3aHSITHIO HAUMHAETCS O3HAKOMJIEHHUEM C €ro
IUTAHOM T10 COOTBETCTBYIOIIECH TeMe, BpEMEHEM, OTBEIEHHBIM Ha JaHHYIO paloTy,
NEpPEeYHEM pEKOMEH/IOBAaHHOW JMTEpaTypbl. 3aTeM cleAyeT TIJIaBHBIM JTarl,
IPOBEJICHUE OIBITOB: CTYJAEHThl B COOTBETCTBUU C METOJUYECKHM YyKa3aHUEM
MPOBOJAT XUMHUYECKUN SKCIIEPUMEHT, CTPOrO COOJIIO/asi TEXHUKY O€30MacHOCTH
paboThl B xumuyeckoi paboparopuu. [locrme 4dero naenarT COOTBETCTBYIOIIUE
BBIBO/IBI 110 TIOJTYYCHHBIM pe3yiIbTaTa SKCIIEPUMEHTA.

JUist opraHuzanuu pabOThl MO MOATOTOBKE CTYJIEHTOB K JIa0OpaTOPHBIM
3aHATHSAM TpernofaBaTeieM pa3padoTaHbl CIEAYIOINEe METOANUYECKUE YKa3aHUS:
1. KapnoBa C.I'. Heopranuueckass Xxumusi: yueOHO-METOAMYECKOE MOCOOME ISl
BBITIOJIHEHUS JTabopaTopHbIX padot. — Kypran, 2017. 79 c.



9.2 Metoanuyeckue yKa3aHus 110 OPraHU3aIMU CAMOCTOATEIbHOI padoThI
CTY/1€HTOB

CamocrosiTenbHas paboTa siBisieTcss 0ojiee MPOAYKTUBHOU U d(PPEKTUBHOM,
€CJIM MPaBUJILHO MCIOJIB3YIOTCS KOHCYJbTauuu. KoHcynbranus — ogHa u3 (Gopm
yueOHOM paboTel. OHa mpenHa3HauyeHa IJis OKa3aHUs IMOMOINMU CTyJEHTaM B
pelIeHu BOMPOCOB, KOTOPhIE MOTYT BO3HUKHYTh B IPOLIECCE CAMOCTOSITEIbHOU
paboThI.

[Tpu camocTosiTenbHON paboTe 60bIIOe BHUMAHNE HYXKHO yIEIsITh paboTe
C MIEPBOMCTOYHUKAMHU, TOTIOTHUTEIHHON JTUTEPATYpPO, y4eOHOH JINTEpaTypOi.

CamocrosiTenpHast paboTa CTyIEHTOB OOBIYHO CKJIAJBIBACTCS M3 HECKOJIBKUX
COCTABJISIFOLIUX

- pabota ¢ TEKcTaMu: Y4YE€OHUKAMH, HOPMAaTHBHBIMH MaTEpHAIaAMH,
UCTOPUYECKUMH NEPBOUCTOYHUKAMU, JOTIOTHUTENBHONU JTUTEPATYPOH, B TOM YHCIIE
MaTepualaMi UHTEPHETA, a TaKkKe MpopaboTKa KOHCIIEKTOB JICKITUH;

- Haricanue pedepaToB, COCTaBlIeHUE TpaUKOB, TAOIUIL, CXEM;

- y4JacTue B paboTe CEMHHApPOB, CTYJIEHYECKHX HAay4YHBIX KOH(MEpEeHIUH,
OJINMITUA];

- IOATOTOBKA K 3a4€TaM M 3K3aMEHAM HENOCPEACTBEHHO IEpE]] HUMMU.

3auer — opma MpPOBEPKH 3HAHUI CTYAEHTOB IO H3yyaeMoMmy Kypcy. OH
MO3BOJISIET OOOOIIUTh W YIiayOWUTh MOJyYEHHBIE 3HAHUS, CUCTEMaTU3UPOBATh U
CTPYKTYPHPOBATh UX. 'OTOBSCH K 3a4€Ty, CTYJEHT JOJKEH €lle pa3 IPOCMOTPETh
MaTepuaibl JEKIMOHHBIX W CEMUHAPCKUX 3aHATHHA, IOBTOPUTH KIIOYEBBIE
TEPMUHBI U TOHATHUSA. /[ yCHIEIIHOTO MOBTOPEHUSI paHEee U3yYEHHOTO MaTepHasa
MO>XHO HCIOJb30BATh CXE€Mbl W TaOJIMIbI, IMO3BOJISIOIIME CHCTEMATU3UPOBATh
JTAHHBIE.

3a Mecsl 0 MPOBEACHUS 3ayeTa MpernojaBaTelb COOOIIAET CTYJIEHTaM
MPUMEPHBIE BOMPOCHI, BBIHECEHHBIE JJIsi OOCYXXIEHHS Ha MPOMEKYTOUHOMN
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yKa3aHUs ¥ 33JIaHUs I caMOoCTosITenbHOM padoThl. 2020. Ha npaBax pykomnucu
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1 O01me mMoJI0KeHUus

1.1 ®oHJ OLEHOYHBIX CPEIACTB MpEAHA3HAYEH MJIsI OLEHKU pPE3yJbTaTOB OCBOCHUSA
nucuuiinael - «Heopranmyeckas XuMHsS» OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl IO
HanpasyieHU0 1oaArotToBku 05.03.06 Dkonorust ¥ NpUPOI0NOIH30BaHUE.

1.2 B xome ocBoeHusi aucuMiuiiHbl «Heopranuyeckas XuMHUS» HCHOIB3YIOTCS
CJICMYIONIE BHJIBI KOHTPOJS: BXOJHOW KOHTPOJIb (CPOK MPOBEICHUS — MEPBOE J1aOOpaTOPHOE
3aHATUE), TEKYIIHN KOHTPOJIb U MPOMEKYTOUHAS aTTecTalus (UTOTOBBIA KOHTPOJIb MO JIaHHOU
JTUCLUTIIINHE, IPETYCMOTPECHHBIN y4eOHBIM TUIAHOM: Ha O4HOU (popme oOydeHus B 1 cemecTpe).

1.3 ®opmoii MpoMexKyTOYHOM arTecTanuu no aucuurinHe «Heopranuwyeckas Xumwusi»
SIBIISICTCS 3adeT.

2 IlepeyeHb KOMIETEeHUMH € yKa3aHHeM 3TanoB uUX (GopMHPOBAHHUA B Ipolecce
0CBOEHHUs1 00pa30BaTeJIbHON MPOrpaMMbl

Kontpomupyemsie Kon HanmeHnoBaHue OLIECHOYHOTO CpeICTBA
a3Jesbl KOHTPOJIUPYE TEKYILIHI KOHTPOJIb
PasAICIIHL, POTHPY Y P IIPOMEKYTOUHAs
TEMBI Mo ouHast popma 3aouHas Gpopma aTTecTaLIS
JUCIUTLINHBI KOMIICTCHIIUHI oOyueHus oOyueHus
1.1 OcHOBHEIE
MIOHSTHS U
3agaHud I
3aKOHEI XMMMUU. .
KOHTPOJIbHOM
XUMHYECKHUE Bompocskl
OIIK-2 paboThI, 3a7a4H, -
CHCTEMBI. K 3a4eTy
JIOKJIQJIBI TTI0 TEMaM
3HauYCHUE XUMUH 12
B CEJILCKOM !
XO35ICTBE
1.2 Knaccor Bompocer
OIIK-2 YCTHOTO OIIpoca, Bomnpocsl
HEOPraHUYECKUX -
9 3aJia4yu, JTOKJIaabl 110 K 3a4eTy
COCIMHEHMU I TeMe 3
2.1 Ctpoenue
Bonpocs! i
aroma. OCHOBHEBIE
OIIK-2 YCTHOTO OIIpoca, Bormpocst
ITOHSTHS -
. JTOKJIaJIBI TTI0 TEMaM K 3a4eTy
KBaHTOBOM 4.10
)
MEXaHHKH
2.2
[Iepnonnueckas Bompocs! mst
cuctema JI.1. OIIK-2 YCTHOTO OIpoca, Bomnpocsr
Menneneena. AOKJIaJblI 110 TEMaM K 3a4eTy
XuMuueckas 56
CBSI3b
3.1 XumMuueckas OIIK-2 3amauu, TOKJIaI o Bomnpocsr
TEPMOJIMHAMUKA TeMe 7 K 3a4eTy
Bompocst
3.2 XuMuueckas OIIK-2 3amauu, JOKJIa 10 p
- K 3a4eTy
KHUHETHKA Teme 8
OIIK-2 Bompockl
4.1 PacTBOpHBI 3agaun - P
K 3a4eTy
Bompocs pis Bormpocsr
4.2 JlucniepcHbie OIIK-2 POChL A P
YCTHOT'O OIIpocCa, - K 3a4eTy
CHCTEMBI
JIoKaaz 1mo teme 12
4.3 KomIuiekcHbIE OIIK-2 Bormpocst
3agaun -
COCIMHEHHUS K 3a4eTy




4.4 B
OKHCIIUTENBHO- OIIK-2 OHpOCEHI
3amayn - K 3a4eTy
BOCCTAHOBUTEIBH
bI€ peaKIu
5.1 Dnemenrsl |-
Il rpynno Bonpocs! mis
byl . OIIK-2 POchl A Bormpocst
[Tepuonuueckoit YCTHOTO OIpoca, - < sauer
cuctemsl 1. noknaj no teme 13 y
Menneneena
5.2 DneMeHThI
-1V rpymmnst Bormpocst
PYHIRE OIIK-2 Bormpocsr mist OHpoc
IIepuonnueckon - K 3a4eTy
YCTHOTO OIpoca
cuctemsl J[.1.
Menneneena
5.3 Dnemeunts! V
r bl Bonpocs! g
byt . OIIK-2 POCEL A Bormpocst
Ilepuoanueckoii YCTHOTO OITpOCa, - < 2aMeT
cuctemsl 1. noknajn no teme 11 y
Menneneesa
5.4 Dnements! VI
I'PYIIBI Bompocer
py™ . OIIK-2 Bormpocs! mst Ompoc
IIepuoanueckoit - K 3a4eTy
YCTHOT'O OIpoca
cuctemsl ..
Menneneena
5.5 DieMeHTHI
VII-VIII rpymnno Bomnpocs! s
DY OIIK-2 POCHI A Bormpocst
Ilepuoanueckoii YCTHOTO OITpOCa, -
K 3a4eTy
cucremsl [ 1. JOKJIa] 1o Teme 9
Menneneesa

3 TunoBble KOHTPOJIbHBIE 3aJaHus (HeoOXoAMMBbIe /sl OLEHKH 3HAHMIi, YMEHMIi,
HABBIKOB M (WJIM) OMBITA /1eSITeJIbHOCTH, XapaKkTepu3ywuime 3Tanbl (OpPMHPOBAHMSA
KOMIIeTeHIHIi B Npouecce 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMmbl)

3.1 OueHouHbIe CpeCTBa AJIsi BXOAHOTO KOHTPOJIS (110 TEMaM WIJIH pa3zeiam)

BxoaHolt kKoHTponb 1o aucuuivinHe «Heopranuueckas XMMHUs» MPOBOJUTCA B (hopMme
KOHTPOJILHOM Pa0OTHI C IIETBbIO BBISBICHUS 0a30BBIX 3HaHWH, cPOPMHUPOBAHHBIX B MpoIEcce
HOJIy4EeHHUsI CPEAHEro o0I1Iero oopa3oBaHusl.

KomrmiexT 3agannii uist KOHTPOIbHON pabOThI
Bapuanr 1
3ananue 1 CKoJabKO MOJIEH COCTaBIISIIOT U CKOJIBKO MOJIEKYJI COAEepKaT 22 2 yrieKUciIoro raza?
3aganue 2 PaccuuraiiTe MoJsipHble Macchl (B 2/Monb) JUId: alleTUIIEHA; CEPHOM KHCIOTHI;
cynbdaTa aFOMUHUS.
3aganue 3 PacctaButh K03((UIMEHTHI B ypaBHEHME XUMHUYECKOM peakUud METOAOM
AIIEKTPOHHOTO OanaHca:
PbS + HNO3 — S + Pb(NOs3), + NO + H,0.
3ananue 4 Beruncnure Maccy HUTpaTa aMMOHHS, €CITM M3BECTHO, YTO Macca pactBopa 250 r, a
MaccoBas noid Bemecrsa — 10%.
Bapuanr 2
3amanne 1 Kakoit 00beM pu HOPMaIBHBIX YCIOBHUSX 3aHUMAIOT 1,5 Mo MeTaHa?
3ananue 2 Paccuutaiite MoJsipHBIE Macchl (B 2/Moab) JUI: YKCYCHOW KHCIOTBHI; a30THOU
KHCJIOTHI; XJIOPHIa aMMOHHSI.




3amanue 3 PaccraButh KO3()PUIHMEHTH B YpaBHEHHH XHMHUYECKON pPEAKIUU METOJIOM
3JICKTPOHHOTO OajaHca:
KMnO,4 + H,SO4 + Kl — |, + K,SO4 +MnSO4 + H0.
3aganue 4 Bprumcnure Maccy XJjopujaa Kajus, €ClId HM3BECTHO, 4TO Macca pactBopa 260 r, a
MaccoBas 107151 BemecTBa — 8%.
Bapuanr 3
3ananue 1 Paccunrars Maccy 22 j1 BOAOpO/a NpU HOPMaJIbHBIX YCIOBUSAX?
3amanue 2 PaccuuraiiTe MojspHble Macchl (B I/MoIb) 1isi: OeH30ja; IepMaHraHaTa Kajus;
MeHTaruapara cyiabpara MeIu.
3amanue 3 PaccraButh KOX(pGUIMEHTHI B ypaBHEHHE XHMHUYECKOM peakuud MEeTO/I0M
DJIEKTPOHHOTO OallaHca:
P + HNO3 + H,O — H3PO,4 +H,0.
3ananue 4 Beruncinute Maccy BEIIECTBA, €CIU U3BECTHO, YTO Macca pactBopa 250 r, a maccoBas
noist Beuiecta — 10%.
Bapuant 4
3ananne 1 Kakomy KoIuM4ecTBy BellecTBa COOTBETCTBYeT 1,2- 10*aromoB a3ota?
3aganue 2 Haspath cienyrommume BemectBa: NH4Cl, H,SO4, H3PO4, Ko,CO3, NayO, HoS, AlSs,
KHCOj3, NaHSO,4, NaH,PO,4; NazPO4; NaH,PO4; Al(OH)NO3; Na,SO3, NaClO.
3amanue 3 PaccraButh KOA(pQGUIMEHTHI B ypaBHEHHE XHMHUYECKOM pEakIuud METOJ0M
AJIEKTPOHHOTO OaJlaHca:
H3zAsO3; + KMnO4 + H,SO4 — Hz3AsO4 +MnSO4 + K,SO4 + H,0.
3amanue 4 K 60 r 20% pactBopa conbl go6aBmwiu 20 T Boabl. Beraucinre MacCoByO JOJO COJIBI
B HOBOM PacTBOPE.
Bapwuanr 5
3aganue 1 B kakom KosmyecTBe BeliecTna coaepxkurcs 1,8 10%* atomoB menu?
3amanme 2 Hamucate (GopMynbl ClIeIyONIMX COJCH: OCHOBHOTO KapOOHaTa MarHus;
muruapodocdara kamus, rugpocyinbdara kamus; cyiabpuTa Kanusg, Ccyiabhuaa amoOMUHUA,
HHUTpaTa aMMOHHUsI, HUTpUTA HaTpus, ruapokcuaa sxenesa (1), okcnna yriepona (1V).
3amanue 3 PaccraButh KOX(pGUIMEHTHI B ypaBHEHHE XHUMHUYECKOM pEaKIUd MEeTOJI0M
AJIEKTPOHHOTO OanaHca:
KJ + HNO, + H,SO4 — NO + J, + H,0.
3ananue 4 [lns npuUroToBieHMs paccosia IpU COJEHHM orypuoB Ha 1 1 Boasl TpeOyercs 60 r
conu. OnpeaenuTe MacCOBYIO JIOJIIO COJIM B PaCTBOPE.
Bapuanr 6
3amanme 1 Hanumwure ypaBHEHHS B3aMMOJCWCTBUS CIEAYIOIIUX BEIIECTB M HA30BUTE
MOJTYYCHHBIE COJIH:
a) Al(OH); + SO, =;
0) Ba(OH), + NO; =;
B) Fe(OH); + SO3 =;
r) Ca(OH); + CI,0 =;
I[) Ca(OH)2+N205 =,
e) Mg(OH); + Cl,03 =.
3ananue 2 CKONBKO JUTPOB BOAOPOJA BBIACIUTCS MpHU B3auMoaeicTBuu 20 T IIMHKA C COJITHON
KHMCIJIOTOM IPY HOPMAJIBHBIX YCIOBUSAX?
3amanue 3 PaccraButh KOXPQOUIMEHTHI B YpaBHEHHE XHUMHUYECKOW pPEAKIUH METOJI0M
AJIIEKTPOHHOTO OanaHca:
Na,S + NaNO; + H,SO, — S + NO + NaSQO, + H,0.
3aganue 4 Brruncinte MacCoBYIO JIOJIO caxapa B pacTBOpe, cojeprKaiieM Boay maccoit 250 r u
caxap maccoit 50 .
Bapwuanr 7
3ananue 1 Hanummre ypaBHEHUS! B3aUMOACHCTBHS CIEIYIONINX BEIIECTB U HA30BUTE
MOJTYYCHHBIC COJIH:



a) Ba(OH); + N,O3 =;
6) Bi,O3 + HNO3 =;
B) NaOH + Cl,0y =;
F) P,Os5 + Cal =;
n) Ca(OH); + Cl,07 =;
e¢) Al(OH)3 + N,O3 =.
Sananue 2 Paccunrars Maccy 2,5 M° KHCIOPO/IA PH HOPMAIBHEIX YCIOBHSX?
3amanue 3 PaccraButh KOA(pGUIMEHTHI B ypaBHEHHE XHMHUYECKOM peakuu MEeTO/I0M
DJIEKTPOHHOTO OallaHca:
KMnO, + KNO, + H,SO4 — MnSO4 + KNO3 + K,SO4 + H50.
3ananue 4 Bpluuciaure MaccoBYIO JOJIO XJIOPOBOAOPOAA B PacTBOPE COISIHOW KHUCIOTHI,
conepxariem 14, 6 T HCI u 385,4 r BozbI.
BapuanT 8
3aganue 1 Hanummure ypaBHEHUs peaklMii ¥ JaiiTe Ha3BaHHUE MOJYYEHHBIM BEIIECTBAM:
a) Mg(OH); + HCl =;
6) Fe(OH)3 + HiPO, =;
B) CU(OH)2 + H,S0O, =;
F) Ba(OH)z + H,P,0; =;
1) Ca(OH); + H3PO, =;
¢) Mg(OH), + H,SiO,4 =.
3ananue 2 CKOJIBKO aTOMOB KeJie3a COJIEPKHUTCS B KyCKe kelie3a Maccou 5,5 kr?
3amanue 3 PaccraButh KOA(pGUIMEHTHI B ypaBHEHHE XHWMHUYECKOM pEaKIUuu MEeTOAO0M
JIEKTPOHHOTO OaJlaHca:
NaCrO, + PbO, + NaOH— Na,CrO4 + Na,PbO, + H,0.
3ananue 4 KakoBa maccoBas J0Jsl BEIIECTBAa B PacTBOpPE, €CIU JJISl €r0 MPUTOTOBICHUS B3AT
HUTpAT Kajaus Maccoil 4 T 1 Boja maccoi 21 1.
Bapuant 9
3ananne | HanummTe B OTHOM M COKpAIIEHHOW HOHHOW (hopMax ypaBHEHHUS CICAYIOIMINX
peaxkIuu:
a) Ca(N03)2 + K,CO3 —;
0) Na,SiO3 + Ba(OH), —;
B) Fe(OH), + HNO3; —;
r) AlICI; + AgNO3; —;
1) MgCO3+HCl—.
3ananue 2 Beruucnure Maccy Menu, coaepikaieiics B 444 r kapOoHaTa MeJH.
3ananue 3 PaccTaBuTh KO3 PUIMEHTH B ypaBHEHUE XUMUYECKON peakiui METOA0M
3JIEKTPOHHOIO OanaHca:
MnSQO,4 + H,0, + KOH — MnO> + K»,SO4 + H50.
3ananue 4 BeruucnuTe Maccy XJopuia HaTpHsl U BOJIbl, KOTOPbIe HEOOXOAUMBI JJIs
npurotosieHus 500 r pactBopa, B KOTOpOM coaepkutcs 5% comnu.
Bapuanrt 10
3amanue 1 Moryt yim B3aumojeiictBoBath apyr ¢ Apyrom: ZnO u FeO, K,O n Al,O3, Na,O n
MgO, C02 u BaO, N205I/I FCQOg, C|207 u Aleg, 803 u N205, P205 u KzO. Hammumure
YpaBHEHHS BO3MOXKHBIX pEaKIUil, JaiiTe COOTBETCTBYIOLIME HAa3BaHUS MOJYyYECHHBIM
COEIMHEHUSIM.
3aganue 2 BrruncinTe, CKOJBKO aTOMOB a30Ta COACPKUTCS B 12,6 T a30THON KUCIOThL. CKOJIBKO
MOJIb aTOMOB a30Ta 3TO COCTABJISAET?
3amanue 3 PaccraButh KOA(pGUIMEHTHI B ypaBHEHHE XHMHUYECKOM peakiuu MEeTO/I0M
3IIEKTPOHHOTO OanaHca:
chr207+H2S+H2804—)S+Cr2(804)3+KzSO4+H20.
3ananue 4 Beuncianre Maccy BelIeCTBa, €CJIU U3BECTHO, UTO Macca pactBopa 250 r, a MaccoBast
nons BerectBa — 10%.



Bapuanr 11
3aganue 1 CKOJIBKO MOJIE a30THOM KHCIOTHI MOWIET Ha HeWTpanuzanuio 11,1 r rugpokcuma
KaJIbLIUs?
Baganne 2 Hassare cieayromme BemectBa: NaOH; Cu(NOj),; BaSO, Casz(POs),; HNOg;
MnSQO,; NaHCOg3; ZnOHCI; NO; NOs3; N,Os’CUOHCI; SO2; SO3; NaHCOs.
3amanue 3 PaccraButh KOX(pGUIMEHTHI B ypaBHEHHE XHMHUYECKOM peakuud MEeTO/I0M
AIIEKTPOHHOTO OallaHca:

H,S + C1, + H,O — H,S0, + HC1.

3ananue 4 PactBop maccoit 35 r conepxut 0,35 r conu. OnpenenuTs MacCOBYIO JIOJIIO COJU U
Maccy BOJBbI.

Bapuanr 12
3amanne 1 CoctaBbTe (POpMYIIBI CPeTHUX M OCHOBHBIX coieid kene3a(lll) ¢ cepHoit u a3oTHOMI
KuciaoTtamu. [{aiite M Ha3BaHUA.
3amanue 2 Paccumraiite maccy azota o0bemMom 30 J1 Mpyu HOPMAJTBHBIX YCIOBHSX?
3aganne 3 PaccraButh K03()(UUIMEHTHI B ypaBHEHHE XHWMHYECKOH pEaKIUHd METOJ0M
3JIEKTPOHHOTO OanaHca:

Ag + HNO3; — AgNO; + NO; + H,0

3ananue 4 B 544 r Boabl pactBopwin 36 T XJjiopHua Kanus. Belaucinure MacCoByro JI0JII0 COJIM B
pacTBope.

BapuanT 13
Bamanue 1 OnpenenTe BAIEHTHOCTh JIEMEHTOB B coeaunenusnx: ZnS; PHs; H,S; Al,Ss; Cl,0s;
Fe,03; NH3; MgO; CO,; CHy; SO,; AgClI; HBr; Na,SO4; Mg(OH)s,.
3amanne 2 CKOJBKO JIMTPOB KHUCIOpoAa (H.y.) pacxoayercsl Uil MOJHOTO CTOpaHHs 5 MOJb
3TaHosna’?
3amanue 3 PaccraButh KOX(PQOUIMEHTHI B ypaBHCHHWE XHWMHUYCCKOW PEAKIUH METOJI0M
3JIEKTPOHHOTO OanaHca:

Na,SO3z + KMnO,4 + H,O— Na,SO4 + MnO, + KOH.

3amanne 4 PaccumTaiiTe Macchl BEIIECTB, KOTOpPbIE HEOOXOIMMBI i MpUTroTOBIeHUs 8%
pactBopa Maccoit 200 T.

Bapuanr 14
3ananue 1 PaccumTaiiTe KOJIM4YECTBO BellecTBa U Maccy 36- 1023M0nel<yn01<cnz{a 6apus BaO.
3ananue 2 Hanummre Qopmynsl ciaenyromux BemiectB: okcua menu (1); oxcua menu (1D);
runpokeua Meau (I); cynedat Hatpus; Hurpatr menu (II); cynbdar Gapus; rHIPOKCUA Kalus;
nutpart xenesa (I1I); xmopun menu (II); cynwsdar amomunus; okcun xkenesa (I11); docdar xamus;
kapOoHaT Kanbius; okcun cepsl (IV); okena dpochopa (V).
3amanue 3 PaccraButh KOX(pQGUIMEHTHI B ypaBHEHHE XHMHUYECKOM peakIuud METO/I0M
AIIEKTPOHHOTO OanaHca:

KBr + KBrOs; + H,SO, —Br; + K,SO,4 + Ho0;

3amanue 4 PaccuumTtaiite maccy BemiecTB, HEOOXOAMMBIX g npurotoBieHus 280 r 5%
pacTBopa XJopuia HaTPHs.

Bapuanr 15
3amanre 1 CKOJIBKO JUTPOB KHUCIOpona (H.y.) pacxoayeTrcs IS MOJHOTO cropaHus 6,6 Moib
npomnasa?
3amanue 2 Berauciure maccoByro oo (%) kucimopona B ciemyronmx coequHeHusx: HNOs;
Agzo; KOH:; C&3(PO4)2.
3amanue 3 PaccraButh KOd(p(UIMEHTHI B YpaBHEHHE XMMHYECKOH pEakluud METOJA0M
AIIEKTPOHHOTO OanaHca:

KzCI‘207+HQSO4(KOHH)—)CI‘O3+K2804+ H,0;

3aganue 4 B 100 rpammax Boawl (H20) pactBopunm 25 rpamm xjopuaa amomunus (AlCls).
Ornpenennure MaccOBYIO J0JI10 BelleCTBA B IIOJIyYEHHOM PacTBOPE.

Kputepun o1ieHKH BBOIHOM KOHTPOJIBHON pabOTHI:



- KOTJIMYHOY» BBICTABJISIETCS 00YYAIOIIEMYCsl, €CIIH OH ITYOOKO U POYHO BIIA/I€ET MPOrPaMMHBIM
MaTepuaJoM OOIIEro CpeAHero oOpa30BaHMs, HCUEPIBIBAIOILE, IOCIEAO0BATENbHO, YETKO WU
JIOTHYECKU CTPOWHO €ro M3Jaraer, yMeeT TECHO YBS3bIBaTh TEOPHUIO C MPAKTUKOH, CBOOOIHO
CIpPABIIIETCSA C 3aJadyaMM, BOIPOCAMU W JPYTMMHM BHUJAMH IIPUMEHECHMS 3HAHUM, BIAJEET
Pa3HOCTOPOHHUMU HABBIKAMM U IPUEMAaMU BBINOJIHEHMSI IPAKTUYECKUX 33/1a4;

- «XOpoUIO» BBICTaBIseTCAd OOyyarolleMycs, OH TBEpAO 3HAeT MaTepuall, He JOIYyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABWIBHO IPUMEHSET TEOPETUUYECKUE
IOJIOKEHHUS IpU PpEIIEHUH IPAKTHUYECKHX BOIPOCOB M 3ajady, BIAJEET HEOOXOIUMBIMU
HaBbIKAMU U IPUEMAMH UX BbIIOJIHEHMUS,

- «YJOBJIETBOPUTEJIBHO» BBICTABJIAETCS OO0ydYaroleMycs, €CIM OH HMEET 3HaHHUs TOJIBKO
OCHOBHOI'O MaTepuajla, HO HE YCBOWJ €ro JeTajeH, JOIYCKAaeT HETOYHOCTH, HEAOCTaTOYHO
IpaBUIbHbIE (OPMYIUPOBKH, HAPYIIEHUS JIOIMYECKOH IOCIENI0BATEIbHOCTH B HW3JI0XKEHUU
IIPOrPaMMHOI0 MaTepHualla, UCIBIThIBAET 3aTPYIHEHUS IIPU BHIIOJHEHUH ITPAKTUYECKUX padoT;

- «HEYJOBJIETBOPUTEIbHO» BBICTABIIAETCS OOydarOLIEMYyCs, €CIM OH HE 3HAeT 3HAYUTEIbHON
YacTH MPOrPaMMHOIO Marepuaia, JONYCKAaeT CYIIECTBEHHBIE OINMOKM, HEYBEPEHHO, C
OO0JBIIMMHU 3aTPYAHEHUSMHU BBINOIHSAET IPAKTUUYECKUE pabOThI.

3.2 OueHo4HbIe CPeaCTBA JJISl TEKYNIero KOHTPOJIs

3.2.1 Bonpocsl /IJIsi IPOBEIEHUsI YCTHOT'O OIIPOCa

Texymuit KoHTpoJIb 10 auciuIuinHe «Heopranudeckass XUMuUs» MPOBOJUTCS B dopme
YCTHOTO OIpPOCa BO BpeMsi IMPOBEICHUS JTa0OpATOPHOTO 3aHSATHUS C IENBbI0 OLEHKH 3HAHWIA,
YMEHHI U HaBBIKOB 00YyYaIOUINXCs [0 KOHKPETHOH TeMe.

[lepeyeHb KOMIETEHIIHIA, TIPOBEPSEMBIX OIIEHOUHBIM cpeacTBom: OITK-2

Tewma 1.2 Knacchl HEOPraHMYECKUX COCIMHEHUN

1 Oxcunpl. [Tonyuenue. Xumuueckue cBoiictBa. [Ipumenenue

2 Kucnotsl. Knaccuduxanus. [Tonydenne. Xummuueckue cBoiicta. [Ipumenenue

3 OcnoBanus. Knaccudukanus. [Tomyuenne. Xumuueckue cBoiictsa. [Ipumenenue

4 Conu. Knaccuduxanus. [Tonydenne. Xumuueckue cBoiicta. [Ipumenenue

Tewma 2.1 Ctpoenne aromMa. OCHOBHBIE TOHITHSI KBAHTOBOW MEXaHUKH

1 Ctpoenne aroma. Mozienu CTpOeHUs aToMa, KBAHTOBO-MEXaHUYECKAsi MOJIEb aTOMa

2 CtpoeHrue MHOTOXJIEKTPOHHBIX aToMOB. KBaHTOBBIE umcna. DIJIEKTPOHHBIE
KOH(UTYpaluu aToMOB. PagioakTHBHOCTh

3 OcHoBHble TuUNBl M XapakTepucTuku cBsa3u. MBC u MMO. H3MmeHeHue cBOHCTB
XUMUYECKHUX JIEMEHTOB

Tewma 2.2 Tlepunonuueckas cucrema JI.1. MenneneeBa. Xumudeckas CBsI3b

1 [Mepuoamnueckuii 3axon JI.11. Menneneena

2 CTpyKTypa MepruoInIecKOi TaOIHIIbI

3 3MeHeHne CBOMCTB XUMHUYECKUX JIEMEHTOB B MIEPUOIaX U FPyIMIax.

4 OCHOBHBIE THUIIBI U XapaKTEPUCTUKU XUMHUUECKOU CBsi3H. BanentHocts. ['ubpuanzarms.
MBC u MMO

Tema 4.2 JIucrepcHBIE CUCTEMBI

1 JucniepcHble CUCTEMBI, TOHATHE, KIacCU(UKAIIHS
2 CocoObl OTy4EHUS TUCIIEPCHBIX CUCTEM
3 CBoiicTBa OUCTIEPCHBIX CUCTEM

Tema 5.1 Dnementsl I-1l rpynn Ilepuoandeckoi cucremel JI.M. Menageneena
1 OGrmast xapaKTepUCTHKA JIEMEHTOB TPYIIIIBI
2 Ilony4yeHne, XMMUYECKUE CBOMCTBA, TPUMEHEHHUE AJIEMEHTOB U UX COCIMHEHUN
3 3HayeHue uX B MPUPOJIE U CEIBCKOM XO0351UCTBE

Tema 5.2 Dnements! -1V rpyin [epuonnueckoii cucremsl /.M. Menneneesa
1 OGrmmast xapakTepuCTHKa ATFOMHUHHS, 00pa, Yyriaepoa, KpeMHUs, U IPYTHX HIEMEHTOB

ATUX TPYIIII

2 IlonydyeHnue, XUuMHUYECKHUE CBOMCTBA, IPUMEHEHHE PJIEMEHTOB U UX COSIUHEHUMN




3 3HaueHue X B IPUPOJIE U CEIBCKOM XO3SIICTBE
Tema 5.3 DnemenTtst V rpynmsl [lepuoanyueckoit cucremsl JI.M. MenneneeBa
1 O6mas xapakTepucTuka a3ora, pocdopa u APyrux 3IEMEHTOB 3TON TPYIIIIBI
2 IlonyyeHue, XMMUYECKUE CBOMCTBA, TPUMEHEHHUE AJIEMEHTOB U UX COCIMHEHU
3 3HayeHue a30Ta B MPUPOJIE U CEIbCKOM XO3SIICTBE
4 3nauenue hochopa B IpUPOIE B CEITLCKOM XO3SHCTBE
Tema 5.4 Dnements! VI rpynnel [lepuoanueckoii cucreMsl /.M. MenneneeBa
1 Obmas xapakTepruCcCTHKa KHUCIOPO/Ia, CEPhI U APYTHX AIEMEHTOB 3TOU T'PYIIIHI
2 Ilomydyenue, XMMUUYECKHE CBOMCTBA, IPUMEHEHHE PJIEMEHTOB U UX COCUHEHUN
3 3HadeHue KUCIopoaa B IPUPOJE U CEIHCKOM XO035IHCTBE
4 3HaueHue cephl B IPUPOJIE U CEIBCKOM XO35HCTBE
Tema 5.5 Daementsl VII-VIII rpynn Ilepuoauyeckoit cucrtemsl JI.M. Menaeneena
1 O6mas xapakrepuctuka. [lomyueHue, XMMHUYECKHE CBOMCTBA, IPUMEHEHUE JICMCHTOB
U UX COCTUHEHUN
2 3HaueHue UX B IPUPOJE U CEICKOM XO03sICTBE

Oxunaemple pe3ynapTaThl. B pe3ynbrare OCBOEHHUS YKa3aHHBIX TEM JHUCLUIUIMHBI
oOyyaromuecs 10JKHbI:

3HATH:

- OCHOBHBIEC TIOHATHSA M 3AaKOHBI, XMMHUYECKUE JJIEMEHTBl U HUX COCIMHEHHUS; CBOMICTBa
HEOPraHUYECKUX COCIMHEHUN;

- XMMHMYECKHE CBOMCTBA METAJIJIOB U HEMETAJIJIOB, a TAK)XKE METOIbl OYMCTKH HEKOTOPBIX
BEILIECTB;

- XMMHUY€ECKHE CBA3U 00pa30BaHUS MOJIEKYJI;

- XUMHYECKHE CBOMCTBA BEUIECTB, a TAKKE TEPMOXUMUYECKHE ITAPAMETPBHI;

- XUMHYECKHE TIPOLECCHl XMMHMUYECKOM KHHETUKM U XUMHYECKOIO DPAaBHOBECHS,
MEXMOJIEKYJIIPHBIX B3aUMOJICHCTBUM, PaCTBOPOB AJIEKTPOJIUTOB, a TaKkKe (HAKTOPbI, BIUSAIOIINE
Ha 3TU IIPOLIECCHI;

yMeTh:

- UCIOJB30BaTh METOABI 0OPAaOOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX B 00JaCTH 3KOJOTHU U
IIPUPOJONOIB30BAHMS; OINPEACIATh CYIIHOCTh XHMHUYECKMX IIPOLECCOB, IMPOUCXOAIUX B
OpraHu3Max pacTEHUH, )KMBOTHBIX, YEJIOBEKAa U OKPYXKAIOLIEH CPElE; UCIOIb30BaTh CBOWCTBA
XUMHYECKHX BEIIECTB B Ja0OPATOPHOMN U MPOU3BOJICTBEHHOM MPAKTUKE;

- PacCUMUTHIBATH TEPMOXUMUYECKHE YpPAaBHEHMs, KMHETHUYECKHE I1apaMeTphbl, MPOLECCHI,
IIPOTEKAIOIINE B PACTBOPAX AIEKTPOIUTOB TEXHOJIOTUYECKUX IIPOLIECCAX;

- OIIMCBHIBATh CTPOCHHUE AaTOMOB U CUCTEMATUKY XUMUYECKUX JJIEMEHTOB;

- OPUEHTHPOBATHCA B MEPUOANYECKOM TaOIHIIE;

- IPOBOJIUTh MEXAHU3M 00pa30BaHUS XUMUUECKOM CBSA3U MOJIEKYJIbI;

BJIA/IETh:

- CIIOCOOHOCTBIO MCHOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILIMH B
npoecCHOHANBHOM  AEATEIbHOCTH, MPUMEHSITh METOJbl MaTeMaTH4YecKoro aHajliu3a |
MOJEIINPOBAHUs, TEOPETUYECKOI0 U SKCIIEPUMEHTAIBHOIO UCCIIEIOBAaHNU;

- 3HAaHUAMHM O CBOMCTBAX XHMMHMYECKHUX COCJUHEHUH; COBPEMEHHOM Hay4dyHOHU
arnmapaTrypoi, HaBbIKAMU BEIECHHsS XUMHUYECKOIO JKCIEPUMEHTA; TEXHUKOM B3BEIIMBAHUSA Ha
TEXHOXMMHUYECKUX Becax; CHOcO0aMHM OpHEHTallMM B MNPO(EeCcCHOHATBHBIX HCTOYHHUKAX
uHpopManuu (KHUTH, CalfThl, 00pa3oBaTelbHbIE MOPTalbl); HAaBBIKAMU O€30MacHOil paboThl B
XUMUYECKOH 1abopaTopu.

Kpurepun oieHKM YCTHOTO OTBETA:

- «OTJIMYHO)» BBICTABISIETCS O0OydYarolIeMycsi, €ClIM OH TJIyOOKO U TPOYHO YCBOWI
IIPOrpaMMHBII MaTepuall, UCUEPIBIBAIOLIE, IIOCIEA0BATEIBHO, YETKO U JIOTUYECKHA CTPOUHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATh TEOPHUIO C MPAKTUKOW, CBOOOJHO CIpaBIseTCs C 3ajadyaMmu,
BOIIPOCAMM U JPYTMMU BUJAMU IIPUMEHEHUs 3HAHWH, IPUYEM HE 3aTPYAHSAETCA C OTBETOM IIpU



BUJIOM3MEHEHUH 3a/IaHWi, WUCIONB3YeT B OTBETE MaTepual pPa3sHOOOPa3HBIX JUTEPATyPHBIX
HCTOYHUKOB, BJIAJICET Pa3HOCTOPOHHUMH HaBBIKAMU U MPUEMaMH BBIIIOJIHEHUS MPAKTHUECKUX
3a/1ay;

- «XOpOILI0» BBICTABIIAETCS O0y4YaIOUIeMycsl, OH TBEpJ0 3HAET MaTepHall, FPaMOTHO U T10
CYLIECTBY M3J1araeT €ro, He JOINYCKAaeT CYLIECTBEHHBbIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPABUJIbHO MPUMEHSET TEOPETUYECKUE TOJOKEHUSI MPU PEIICHUU MPAKTHUYECKUX BOIPOCOB U
3a/1a4, BlajeeT HeoOXOIUMBIMUA HAaBBIKAMU U MIPUEMAMK UX BBIMIOTHCHHUS,

- «YIOBIJIETBOPUTEIHHO» BBICTABIAETCA OOy4alolEeMycs, OH HMEET 3HaHUA TOJbKO
OCHOBHOT'O MaTepuaia, HO HE YCBOWJ €ro JeTajel, JOMYCKaeT HETOYHOCTH, HEAOCTaTOYHO
IpaBWIbHbIE (OPMYIUPOBKH, HAPYIICHUS JIOTMUECKOH MOCIEAOBATEIbHOCTH B HU3JIOKEHUU
POrPaMMHOTO MaTepHalia, UCTIBITHIBACT 3aTPYTHEHUS MPU BHIMIOTHCHUH MTPAKTUYECKUX PadoT;

- «HEYIOBJIETBOPUTEIILHOY» BBICTABJISETCS 00y4arOIIeMycsl, €ClIM HEe 3HAeT 3HAUUTEIbHOU
9acTH MPOrPaMMHOTO MaTepuaia, JOMYCKaeT CYNICCTBCHHBIC OIIMOKH, HEYBEPCHHO, C
OOJBIIMMHU 3aTPYJHEHHUSIMH BBIIIOJIHAET IPAKTHYECKHUE PAOOTHI.

Kommnerenmust  OIIK-2 cumtaercss chopMuUpOBaHHOM, €CIIM IO pe3yJbTaTaM YCTHOTO

orpoca 06y‘~IaIOIJ_II/II71051 MOJIYYHJI OLCHKY «YOOBJICTBOPUTCIILHO», «XOPOLIO» UJIIN KOTIAYHON.

3.22 3amaum u 3a1aHus
Texymuit KOHTpOAb 1O auciuIuMHe «Heopranuueckas XUMUS» TPOBOAUTCS C LEIbIO
OLICHKY 3HAHWH, YMEHHS ¥ HABBIKOB aHAJIM3a U PEIICHHS THIIMYHBIX MPO()ECCHOHATBHBIX 3a7a4
00y4aroIuMucs.
[lepeyens KOMITETEHIINH, TIPOBEPSEMBIX OLIEHOUHBIM cpeacTBoM: OITK-2.
1.1 OcHoBHbBIC TOHATHS U 3aKOHBI XUMUH. XUMUYECKHE CUCTEMbl. 3HAUEHUE XUMUU B
CEIbCKOM XO351CTBE
Yemy paBHa Macca 1 M BO3/yXa IpH H.y.?
3. Kakoii o0beM (H.y.) 3aiiMyT 0,410 »°
0,954-10° I1a?
4. Macca 0,327-10° »° rasa, mpu 13°C u pmaBmenmu 1,04-10° Ila pasHa

0,828:10° ke. Berancants MOJISIPHYIO MAcCCy rasa.

5. Ilpm B3aumopeiictBuu 100 2 obOpasua kapbupa Kamplus ¢ BoaOHM Belaenuioch 20 7
aleTUIIeHa, HW3MEPEHHOr0 IMpPH HOPMANbHBIX YCIOBUAX. OnNpenenuth MPOLEHTHOE
coJiep)aHue KapOouaa KaiabIus B 00pasiie.

6. CkoONbKO IUTPOB BOJOPOJAA BBIAEIUTCSA MpHU B3auMojeicTBUU 20 2 LHUHKA C COJSHOM

KHCJIOTOH IMPH HOPMATBHBIX YCIIOBUSX?

Paccuurarts maccy 2,5 M KHCIIOPO/1a TPH HOPMATbHBIX YCIOBUSX?

8. Bomopox mpu Temmeparype 17°C u maBmennn 10 mlla 3ammmaer oGvem 0,7 i,
[TpuBecTH ra3 kK HOpMajIbHBIM yCIOBHSIM.

9. CxoJIBKO aTOMOB XKelle3a COCPKHUTCS B KYCKE XkKeje3a Maccoit 5,5 ke?

Tewma 1.2 Knacchl HEOPraHMYECKUX COCIMHEHUN
1. Hamummre ypaBHEHHS pPEAKIM, TPU TIOMOIIA KOTOPBIX MOXHO OCYIIECTBUTH
CIIeIyIOIINE TTPEeBPALCHUS:
1) SO3 — HzSO4 —>Na2804 — SO3 ad CaSO4.
2) Cu — Cu(NOj3); — Cu(OH); — CuCl; — Cu.
3) Zn — ZnO — Zn(OH); — Na,Zn0O,; — ZnCl,.
4) C— CO — CO; —» NaHCO3 — Na,CO3 — CaCOs.
5) P4 — Ca3P2 — PH3 — P4H10 — HPO3 — H3PO4.
6) NH4C1 — NH4N03 — NH3 — NO — N02 — HNOg.
7) KCIO3— KCl — Cl; — NaClO.
8) Cl, — HCl — Cl; — NaCl — NaOH.
9) Cr— CI‘2(SO4)3 — CI‘(OH)g — Nag[CTOH)G] — CI‘(N03)3 — Cry0a3.
10) Mg — Mg(NO3); — Mg(OH); — MgOHCI — MgCl..
11) Cr —»CrSO4 — Cr(OH); — Cr(OH)3; — Na3[CrOH)g].

no

rasza, Haxomserocs npu 50°C u naBieHun

~




12) Na,CrO4 — Na,Cr,0; — CI‘z(SO4)3 — CrSO4 — Cr.
13) Si— MgZSi — SiH4 - SiOz — CaSi03.
Tema 3.1 Xumudeckasl TSpMOJIMHAMHUKA

1. Beruucnoure A G° m1s clieIyronux peakiuii:

a) 2NaF(k) + C|2(ra3) = 2N8.C|(k) + Fz(rag); 0) PbOz(k) + ZZn(k) = Pb(k) + ZZHO(k)

MO>XHO JIi TOJAy4uTh GTOP MO peakiuu (a) U BoccTaHOBUTh PhO, nmuHkoM mo peaxiuu
(0).
2. Peakmus ropeHus aneTuieHa aeT 10 YPaBHEHHIO:
CoHoras) + 5/202¢ra3) = 2COxras) + HoO
Beranciiure A G°, A S° u 0O0BSCHUTE YMEHBIICHHE JHTPOIUU B PE3YJIbTaTe 3TOH
peakiuu.
3. Bemuncaure A H°, A S°, A G° peakuun CoHy + HoO(rasy = CoH5OH .
[Tpu kaKoM yCIIOBUU OYAET MPOTEKATh peaKius’?

4. Paccumutaiite A H°, A S°, A G° peakiuii 2NO + O, = 2NO». Totiget nmu
CaMOIIPOU3BOJIBHO peakuus’?

5. Beruucnure cranmaptaeie 3HaueHusS A H°, A G° mist peakiuii:

MgC03(k) = MgO(k) + COZ(Fag); CaCO3(k) = CaO(k) + COZ(Fa3)-
[Tpu kaKOM yCIIOBUM BO3MOKHBI 3TH PEAKIIHH?
Tema 3.2 XyuMudeckas KUHETUKA, XMMHYECKOEC PABHOBECHE

1. Kak m3MeHuTCs CKOpocTh 00pa3oBaHus okcuaa azota (IV) B COOTBETCTBUM ¢ pPEeaKIIUCH:
2NO + Oy <> 2NO,, eciu 1aBIeHHE B CHCTEME YMEHBIINUTH B JIBa pa3a MPH IMMOCTOSHHON
temiiepatype?

2. PaccuuwtaiitTe = paBHOBECHOE  KOJIMYECTBO  JTWJIALETaTe, O0Opasylomerocs Impu
B3aMMOJCHCTBUM | MOJb YKCYCHOM KHCIOTHI ¢ 1 MOJb 3TaHONA NpPU KOMHATHOM
TEMIEpAType, €ClIM KOHCTaHTa paBHOBECHS IIPH 3TOM paBHa 4,0.

3. PaenoBecue peaknuu CO+Cl,~>COCIl, ycraHOBHIOCH TPH KOHLIEHTPALUSIX (MOJIb/J):
[cO]=055;[CI,]=0,05; [COCI,]=095. Onpenenuts HCXOmHBIC KOHIIEHTPALHH
okcupa yraepoza (1I) u xmopa.

4. Kak Oyner BIMSITH YBEIHMYEHHE TEMIEpaTyphl Ha COCTOSHUE PAaBHOBECHUS B CIEIYIOIIMX
peaKiusx:

a) Hy + Cl; & 2HCI; -AH;  ©) Hz + |, <> 2HI; +AH.

5. Kak mmenurcs ckopocts peakiuu 250, + O, <> 2SO3 B 3aKpBITOM COCYIE, €CITi 00beM
PEaKMOHHON CMECH YBEIMUYUTS B 4 pasza?

Tema 4.1 PacTBOpSBI

1. Cwmemanu 250 r 10%-noro u 750 T 15%-Horo pacTBopa riitoko3bl. Berancnure MaccoByro
JIOJIIO TJIFOKO3BI B ITOJIyUEHHOM PacTBOpE.

2. Hmeercs pacTBOp a30THOW KUCIOTHI ¢ MaccoBoi ponei 30% (rumotHOoCcTh 1,20 r/CM3).
KakoBa MosisipHasi KOHIIEHTpaIys 3TOT0 pacTBopa’?

3. UYepes 1 1 pacTBOpa aMMuaka ¢ MaccoBoit gonei, pasHoil 10% (riotHocTs 0,96 /™M),
npormyctunn 10 nm ammuaka (H.y.). BelunmcnuTe MaccoByr JIONI0 aMMHaka B
00pa30oBaBIIEMCsl pacTBOPE.

4. Ckonbko rpaMMoB 10%-HOro pactBopa ruApOKCHIa HaTpHs MOTpeOdyercs A MOJHOU
HenTpanuzanuu 100 r 0,1M pacTBOpa COISTHON KHCIIOTHI.

5. Kakoit obvem 0,3 H. pacTBOpa COJSIHOM KHUCIOTHI TpeOyercs Uil HEWTpaau3aluuu
pactBopa, conepxkauero 0,32 r rugpokcuaa Hatpus B 40 M pactBopa?

6. Tlommwxenme Touku  3amep3anuss 0,01 M ykcycHoit kuciotel paBHo 0,019 K.
Paccunraiite cTenenp quccouuanuy yKCYCHOW KMCIOTBI.

7. BpMHCIUTH OCMOTHYECKOE JIaBiieHne pactBopa mpu 22°C, B 1,2 71 KOTOPOTO COAEPIKUTCS
20,5 mr caxapa (C12H22013).

8. BpunciuTh TEMIIEpaTypy KUIEHUS U TEMIIEPATypy 3aMep3aHusi pacTBOpa, COACPIKAIIETO
100 r caxapa B 750 r Bogsl. K= 0,52; Ky, = 1,86.




10.

11.

12.

13.

14.

Paccunraiite naBneHue napa BOJHOIO pacTBOPA MIMLEPUHA MACCOBOU noneit 3%,
B3ATOIrO MPHU 25°C. JlaBiienne mapa Bobl pu 3TOM TemnepaTtype pasHo 31,67 klla.
Paccunraiite xoncranty auccouuarmu NH4OH, ecnu B pactBope ¢ xonuentparnueii 0,2
MOJIB/JI CTETICHb €T0 Aucconuanuu paBHa 0,95%.

Boruucnaure koHuentpanuio uoHoB OH., eciM  KOHIEHTpalMM HOHOB H+(B
MOJIB/JT)paBHBIL: 1) 107; 2) 5-107.

Beruuciaure pH E)aCTBOPOB, B KOTOPBIX KOHIIGHTPAIIMM HOHOB BOIOpOAa (B MOJIB/J)
paBubL: 1) 3,2:107; 2)4,9-10™2.

Boruucnauts pH pactBopa KOH (a(KOH)=1%). IlnoTHOCTE pacTBOpa MpUMHUTE paBHOU
1,0 r/ma.

3anumuTe ypaBHEHUE PEAKIMi TUAPOIN3a U YKaKUTE XapaKTep CPebl Uil CIETYIOIINX
CoJIei: Fe(N03)3; K3PO4; Cu’Clz.

15.B oanom pactsope copepsxutcs 0,5 monb MgSQy, 0,1 monbs AICI3 1 0,2mo0mb (NH4),SO4

~

10.

11.

12.

Ha 1000 r Bogel. PaccunTaiiTe HOHHYIO CUITy pacTBOpa.

Tema 4.3 KOMILICKCHBIE COCTUHEHUS
M3 coyeranui yacTuil Hg‘2+, NHs, I u K' moxHO cocTaBuTb 5 KOOPAMHALMOHHBIX
(opMy1 KOMILUIEKCHBIX COEIMHEHUl PTyTH. YKaxkure (OPpMYJabl JTaHHBIX
COeTUHEHHUIH, ecJIM KOOPAMHALIMOHHOE YHCJI0 PTYTH paBHO YeThipeM. HazoBuTte 3TH
COeJUHEHHS M 3aNUIINTe YPABHEHUS UX AUCCOIUALMN HA HOHBI.
PaccmoTpuTe crieyronyto peakiuo:
2[Co(H20)6)]CI; + 2NH,4CI + 10 NH3 + H,0, — 2[Co(NH3)6]Cl3 + 14 H,0,
KaTaJIu3aToOpOM KOTOPOU SIBJIAETCS IPEBECHBIN Yroiib. Kakyro CTEeHb OKUCIEHUS] UMEET
aToM KobanbTa B KoMiuiekCHbIX coeaunenusx [Co(H,0)e)]Cly u [Co(NH3)s]Cl3? Kakyro
POJIb UTPAET MEPOKCHUI BOAOPOJIA M KAKYF0 — aMMHAK?
CocraBbTe YpaBHEHHUs THCCONMALMH HA HOHbI KoMILIeKcHBIX coJieii: Cr(NH3)sCls;
Cr(NHs)4(H20)Cl3; Co(NH3)5(NO2)s;,  KCo(NH3)2(NO2)4, 3akia0unB  GopmMyJibl
KOMILJIEKCHBIX HOHOB B KBajJpaTHble CKOOKM W HMes B BHAY, 4TO
KOOPIAMHAIMOHHOE YHCJI0 KAK XPOMA, TAK U KOOAIbTA PABHO IIECTH.
[Tonb3ysick Tabnmuiell KOHCTAHT HECTOWKOCTH, OIpeIeiInTe, B KaKUX Clydasx
MIPOU30HACT B3aUMOJICHCTBHE MEXKIY PACTBOPAMH 3JICKTPOJIUTOB. YKAXKUTE IS ITUX
CIIy4aeB MOJIEKYJSIPHbIE U HOHHBIE (DOPMBI YpaBHEHHI:
a) Ky[HgBr,] +KCN; 6) Nas[Ag(S203)2] + KCN;
B) [Cu(NH3)4](NO3), +KCN;
[TpuBennuTe CXEMBI AWCCOIMAIIMM M BBIPAKCHUS KOHCTAHT HECTOHKOCTH CIIETYIONIHX
KOMIUTIEKCHBIX HOHOB:
a) [Fe(CN)e]*; 6) [Ag(NH3)(H20)]"; B) [Cr(Hz0)6]*".
Onpenenute CTENeHb OKUCICHUS YKa3aHHBIX KOMILJIEKCOOOpa3oBaTeseii.
Ykaxute Ha3BaHUS COCTMHEHUH, OIIpE/ICTTUTE CTETICHb OKHUCJICHUS
KOMILIEKCOOOpa3oBaTes:
a) [Cr(NH3)s]Cl3; 6) [Cu(NH3)4]SOy4; B) K4[Fe(CN)s]; r)Naz[Be(OH)4]; )
[Co(NH3)3Cls]; €)K[Pt(NH3)Cls].
CocTaBbTe ypaBHEHUS 3JEKTPOIUTHUYSCKON TUCCOIMAIIUU IMEPCUNCIICHHBIX BEIICCTB H
3aMHIIUTE COOTBETCTBYIOIIME UM BBIPAKEHUS KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX
HOHOB.
Hanummre hopmynnbl KOMIUIEKCHBIX COSTUMHEHUH 0 yKa3aHHBIM HAa3BaHUSIM:
a) xsiopua terpaammunimaka (1), 6) rerpanogoxobansrar (I1I) HaTpus.
CocTaBbTe ypaBHEHUE PEAKIINN MEXy YKa3aHHBIMU coeuHeHUusMU U pactBopom KNO;
B MOJIEKYJISIpHOM M HOHHO-MOJIEKYIsipHOM ¢dopmax. HazoBure obpasyroniuecs
KOMIUIEKCHBIE COSTUHEHHE.
IIpu B3aumoneiicteuu pacreopa [Cu(NHs;)4]Cl, ¢ pacrBopom KCN o6pasyeres coub
K2[Cu(CN)s]. CocraBbTe ypaBHeHMe peakKnHMd ¥ OOBbSICHUTE MNPUYHHY €€
NMPOTEKAHUSI.




Tema 4.4 OKUCINTEIBHO-BOCCTAHOBUTEILHBIE PEAKIINHI
1. Omnpenenuth CTENeHb OKHCIACHHS Yy dmeMeHToB B coeauHenusx: KoMnQg; Ba(ClO3),;
Ca(NO,),; HaSiFs; H202; Cra(SOs)s.
2. VYKa3arh, B KaKUX W3 IPUBEIACHHBIX MPOIECCOB KUCIOPOJ SIBISETCS OKHUCIUTEICM, a B
KaKHX — BOCCTAHOBHUTEIEM:

a) Ag.O — Ag + Oy;
6) NH3 + O, — N, + H,0;
B) AgNO;3; + KOH + H,0; — Ag + KNO3 + O,.

3. Ompenenuts cTeneHb OKUCICHUS cepbl B coequHeHmsx: HpS, NaS;03, HoSO3, HoSOy,
SO..

4. Kakue u3 MPUBEACHHBIX PEAKIINH SIBISIOTCS OKUCIUTEILHO-BOCCTAHOBUTENbHBIME? J1JIst
OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMHA COCTaBbTE JJICKTPOHHBIC YPaBHCHUS W
YKaXHTE, KaKOe BEIIECTBO OKUCIISIETCS U KaKOE BOCCTaHABIUBACTCS:

a) FeCls +H,S = FeCl, + S + HC1;
6) FeSO,4 +H,S =FeS + H,SO,.

5. MeroaoM 31eKTpoHHOTr0 Oananca moaoopaTh KO3 MHUIIMEHTHI B CICTYIONIUX YPaBHEHUIX

OKHUCJIUTEITFHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

a) HNOS+ st —NO+S|+ HZO;
0) NaCr02 + Pb02 +NaOH — NalzCrO4 + NaZPbOZ + HZO;
B) NaOH + I, — Nal + NalO,_+ H.O.

Oxunaemple pe3ynapTaThl. B pe3ynbrare OCBOEHUS YKa3aHHBIX TEM JHUCLUIUIMHBI
oOyyaromuecs 10JKHbI:

3HATH:

- OCHOBHBIC TIOHATHSA M 3AaKOHBI, XMMHMUYECKHE DJIEMEHTBI U MX COEAMHEHHS; CBOMCTBA
HEOPraHUYECKUX COCIMHEHUN;

- XMMHYECKHE CBOMCTBA METAJIJIOB U HEMETAJIJIOB, a TAK)XKE METOIbl OYMCTKH HEKOTOPBIX
BEILECTB;

- XMMHUY€ECKHE CBA3U 00pa30BaHUS MOJIEKYJI;

- XUMHYECKHE CBOMCTBA BEUIECTB, a TAKKE TEPMOXUMHUYECKHE ITAPAMETPBI;

-  XMMHYECKHE IIPOLECChl XMMHMUYECKOM KHHETHUKH U XHUMHYECKOIO pPaBHOBECHS,
MEXMOJIEKYJIIPHBIX B3aUMOJICHCTBUM, PAaCTBOPOB IEKTPOJIUTOB, a Takke (HaKTOPbI, BIUAIOIINE
Ha 3TH IPOLECCHI;

yMeTh:

- UCIOJB30BaTh METOABI 0OPAaOOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX B 00JACTH 3KOJOTHU U
IIPUPOJONOJIB30BAHMS; ONPEACIATh CYIIHOCTh XHMHUYECKMX IIPOLECCOB, IMPOUCXOAIUX B
OpraHu3Max pacTEHUH, )KMBOTHBIX, YEJIOBEKAa U OKPYXKAIOLLIEH CPElE; UCIOIb30BaTh CBOWCTBA
XUMHUYECKHX BEIIECTB B JaOOPATOPHOMN U MPOU3BOJICTBEHHOM MPAKTUKE;

- PacCUMUTHIBATH TEPMOXUMUYECKHE YpPAaBHEHMS, KMHETHUYECKUE I1apaMeTphl, MPOLECCHI,
IIPOTEKAIOIINE B PACTBOPAX AIEKTPOJIUTOB TEXHOJIOTUYECKUX IIPOLIECCAX;

- OIIMCBHIBATh CTPOCHHUE AaTOMOB U CUCTEMATUKY XUMMUYECKUX JJIEMEHTOB;

- OPUEHTHPOBATHCA B MEPUOANUECKOMN TaOIHIIE;

- IPOBOJIUTh MEXAHU3M 00Pa30BaHUS XUMUUECKOM CBSA3U MOJIEKYJIbI;

BJIA/IETh:

- CIIOCOOHOCTBIO MCHOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILUIMH B
npoecCHOHANBHOM  EATEIbHOCTH, MPUMEHSITh METOJAbl MaTeMaTU4YecKoro aHajliu3a |
MOJEIINPOBAHUs, TEOPETUYECKOI0 U IKCIIEPUMEHTAIIBHOIO UCCIIEA0OBAHU;

- 3HaHUSAMHM O CBOMCTBAaX XHMMHYECKHMX COCJUHEHHN; COBPEMEHHOM Hay4dHOHN
arnmapaTrypoi, HaBbIKAMU BEIECHHsS XUMHUYECKOIO JKCIEPUMEHTA; TEXHUKOM B3BEIIMBAHUS Ha
TEXHOXMMHUYECKUX Becax; CHOcO0aMHM OpHEHTallMM B NPO(EecCHOHATBHBIX HCTOYHHUKAX
uHpopManuu (KHUTH, CalThl, 00pa3oBaTelIbHbIE MOPTaJbl); HaBbIKAMU O€30MacHO paboThl B
XUMUYECKOH 1abopaTopu.



Kputepun onieHnBaHus KOHTPOJIBHOU PabOThI 00yYaroImerocs:

- «OTIIMYHOY» BBICTABIISIETCS OOYUAIOMIEMYCS, €CIIH OH TTTyOOKO U MPOYHO YCBOWII MTPOTPAMMHBIH
MaTepuai, UCUEPIBIBAIOILE, I1OCIEJOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO €ro Hu3Jaraer,
yYMEEeT TECHO YBS3bIBaTh TEOPUIO C IMPAKTHKOW, CBOOOIHO CIIpaBiseTcs ¢ 3aJadyaMu, BOIIPOCAMU
W JIpyTUMH BHUJAMU [PUMEHEHMsS] 3HAHMM, NpUUYEM HE 3aTPYJIHSETCS C OTBETOM IpHU
BUJIOM3MEHEHUH 3a/IaHdi, HUCIOJb3yeT B OTBETE MaTepuan pa3sHOOOpa3HbIX JUTEPaTypPHBIX
HMCTOYHHUKOB, BJIaJICET PA3HOCTOPOHHHUMHU HABBIKAMHU M MPUEMAMH BBINOJIHEHUS MPAKTUYECKUX
3ajady;
- «XOpOIIO» BBICTABISICTCS OOYYarOIIeMyCsi, OH TBEpIO 3HACT MaTepwal, TPaMOTHO U TIO
CYILIECTBY H3J1araeT €ro, He JOIMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPaBUIILHO MPUMEHSET TEOPETUUYECKUE IMOJOKEHUS MPU PEIICHUH MPAKTUYECKUX BOIMPOCOB U
3aja4, BjajieeT HE0OXOJUMbIMU HaBbIKAMH U IPUEMAMHU UX BBIIIOJIHEHUS;
- «YyJIOBJIETBOPHUTEJILHO» BBICTABIISIETCS] 00y4YalOIIEeMyCs, OH UMEET 3HaHUSl TOJBbKO OCHOBHOTO
MaTepuaia, HO HE YCBOWJI €ro JeTajied, JOMyCKaeT HEeTOYHOCTH, HEAOCTAaTOYHO MpaBUIIbHBIC
(GOpMYITUPOBKH, HAPYIICHHS JIOTHYECKON IMOCIECIOBATEILHOCTH B HM3JIOKCHHH MPOTPAMMHOTO
MaTepuaia, UCIIBITHIBACT 3aTPYIHEHUS IPU BBIIIOJHEHUH MPAKTUYECKUX PaboT;
- «HEYJOBIICTBOPUTEIIHHO)» BBICTABISICTCS O0YJArOIIEeMYCsl, €CIIM HEe 3HACT 3HAUYMTEIBHON YacTh
MPOrpaMMHOT0 MaTepHala, JIOMYyCKaeT CYHIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C OONbIIUMU
3aTPYAHCHUSIMHU BBITIOJIHSET MPAKTUYECKUE PAOOTHI.

Kowmnerenmus OIIK-2 cuurtaercs cPopMUPOBAHHOH, eciau OOyYarolIMiics  MOTYYHII
OIICHKY «YAOBJIETBOPUTEIBHO, «XOPOIIIO», «OTIUYHO.

3.3 OueHo4HbIe CPeACTBA IJIsi KOHTPOJISI CAMOCTOSITEJIbHOH PadoThI

3.3.1 KypcoBbie paGoThl (IPOEKTHI) MO AMCHMILIMHE, PeIyCMOTPEHHbIe Y4eOHbIM
njanoM. He npeycMoTpeHs.

3.3.2 KonrpoJbHbie padoThl / pacyeTHO-Tpaduyeckue padorTbl, NPeAyCMOTPEHHbIE
yueOHbIM I1aHoM. He npemycMmoTpeHsl.

3.3.3. Jlokj1aabl MO TeMaM AU CIUTIINHbI

KonTponbs camocTosTenbHONM paboThl CTYAGHTOB MO auciumuiuHe «Heopranuueckas
XUMUS» NPOBOJIUTCS B (hOpMe JOKIIAA0B 00yUaIOUIMXCS C LENbI0 KOHTPOJS YCBOECHUS y4eOHOTO
MaTepuaia OTAEIbHBIX TEM IJUCLMILINHEIL.

[Ipy mnoaroroBke K 3aHATUSAM oOOydaroluecs JOJDKHBI —IPEJCTaBUTh  JOKJIAIbI
OPOJOJDKUTENBHOCTBIO  3-5  MuHYT. Tembl JOKJIQZOB  BBIOMpAIOTCS  OOYYarOIIMMUCS
CaMOCTOSTENIBHO U3 NMPEUI0KEHHOTO HUXKE CITUCKA.

Temaruka 10KIa/10B:
Uctopus pa3BUTHS HEOPTAHUYECKOW XUMHUH.
Heoprannueckas XuMus CEroHsl.
PasButne Heoprannueckon xumuu B Poccun.
Kusnb n gesrensHocts Mapuu Kropu-CkinanoBckoi.
Kuzub u gestensHocth .M. Menaeneena.
HcTopus otkpeitus [leprnoaudeckoro 3akoHa.
Kusnb u gesrensHocts M.B. JlIomoHOCOBa.
Ponp HEOpraHn4eckoil XMMHUM KaKk HAyKH B Pa3BUTHH CEIbCKOIO XO3AKCTBA.
Tspxenple METaJIbl U UX BIMSHUE HA PACTEHMSI U )KMUBOTHBIX.
. 3HaueHNe eCTECTBEHHOU PaIiOaKTUBHOCTH B KU3HU PACTEHUH U )KUBOTHBIX.
. buonornueckas pojab MUKpPOJIEMEHTOB U UX IIPUMEHEHHUE B CEIILCKOM XO031CTBE U
MeUIINHE.
12. YenoBek Kak CynepKOJIIOUI.
13. MuHepanpHBII OOMEH B OpraHM3ME YelIOBEKa.

CoNoR~WDNE

R
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14. Yuenble-xumuku B rojbl Benukoit OreuecTBeHHON BOWHBI.

Oxxunaemsblil pe3ynbTaT: B pe3ynbTaTe caMOCTOATENbHON MOATOTOBKU JOKJIAJa MO TEME
JTUCITUTUIMHBI 00YYarOIIUNCS JOTKEH:

3HATh:

- OCHOBHBIC TMOHSTHUS M 3aKOHBI, XMMHUYECKUE 3JIEMEHTHl U WX COCAMHEHUsS; CBOWCTBA
HEOPraHMYECKUX COCAMHEHUN;

- XMMUYECKHE CBOMCTBA METAJUIOB U HEMETAJJIOB, @ TAK)K€ METOJbl OYUCTKU HEKOTOPBIX
BEIIECTB;

- XUMUYECKHE CBSI3U 00pa30BaHUS MOJICKYIT,

- XUMHUYECKHE CBOMCTBA BEILIECTB, a TAK)KE TEPMOXHUMHUUECKHE TapaMeTphl;

-  XMMHYECKHE TMPOIECChl XUMHUYECKOM KHUHETUKM U XHUMHUYECKOTO pPaBHOBECHS,
MEXMOJIEKYJIIPHBIX B3aUMOJICHCTBUM, PACTBOPOB AJIEKTPOJIUTOB, a TaKke (HaKTOPHI, BIUAIOIINE
Ha AT MPOLECCHI;

yMeThb:

- HCIIOJIB30BaTh METO/BI O0Pa0OTKH 3KCIICPUMEHTAIBHBIX JaHHBIX B O0JIACTH IKOJIOTUU U
MPUPOIONONIB30BAHUS; ONPENENATh CYIIHOCTh XUMHYECKHX IPOLIECCOB, MPOUCXOASIINX B
OpraHuM3Max pacTeHUM, >KMBOTHBIX, YEJIOBEKAa M OKPYXKAIOIIEH Cpe/ie; MCIOJIb30BaTh CBOMCTBA
XUMHYECKHX BEIIECTB B Ja0OPAaTOPHOI U MPOU3BOJICTBEHHOU MPAKTUKE;

- paccuMTHIBATh TEPMOXMMHUYECKUE YpPABHEHHS, KUHETUYECKHE IMapaMeTphl, IPOLECCHI,
MPOTEKAIOIIME B PACTBOPAX IEKTPOIUTOB TEXHOJIOTMUECKUX MPOIIECCax;

- OIKUCHIBATh CTPOCHHUE ATOMOB U CUCTEMATUKY XUMUYECKUX IJIEMEHTOB;

- OPUEHTHUPOBATHCA B MEPUOANUECKOMN TabIHIIE;

- MPOBOAUTH MEXaHU3M 00pa30BaHUSI XUMHUYECKOM CBSI3H MOJICKYJIBI,

BJIA/IETh:

- CIIOCOOHOCTBIO HCIIOJIH30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIUIUIMH B
npoecCHOHANBHOM  AEATeTbHOCTH, MPUMEHSITh METOJbl MaTeMaTH4YecKOro aHaliu3a |
MOJICJIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO UCCIIECOBAHUS;

- 3HAHUAMH O CBOMCTBaX XHMHYECKMX COCJAMHEHHUU; COBPEMEHHOW Hay4yHOU
anmapaTypoil, HaBbIKAMU BEJICHUS] XMMHUUYECKOTO SKCIEPUMEHTA; TEXHHKON B3BEIIMBAHUS Ha
TEXHOXMMHUYECKHX Becax; CHOCOO0aMHM OpHEHTAllMK B MNPO(ECCHOHATBHBIX HCTOYHHUKAX
uHpopManuu (KHUTH, CaliThl, 0Opa3oBaTelbHbIE MOPTaibl); HaBBIKaMu Oe30macHON padoThl B
XUMHUYECKOH JTabopaToOpuH.

Kpurepuu onenku:

- «OTJIMYHO» BBICTABIsieTCS OOyUaloleMycs, €cCld BBIOJHEHbI Bce TpeOOBaHUS K
HaIKMCAaHMIO U 3aIUTE JIOKJaa: o0o3HadeHa npobieMa u 000CHOBaHa €€ aKTyalIbHOCTb, C/IeJIaH
KpaTKW{ aHamu3 pa3IWYHBIX TOYEK 3pEHUs Ha paccMaTpUBaeMyr0 MpoOJjeMy H JIOTHYHO
W3JI0KEHAa COOCTBEHHAs] MO3MUIMsA, CHOPMYIUPOBAHBI BBIBOIBI, TEMa PACKphITa MOJHOCTHIO,
BbIIEp)KaH 00BEM, COONIOZEHBI TpPeOOBaHHS K BHEIIHEMY O(QOPMIICHHIO, NaHbl MpaBUIIbHBIC
OTBETHI HA JIOTIOJIHUTEIHLHBIE BOTIPOCHI;

- «XOpOILIOY» BBICTABIsIETCS 00ydaroIIeMycsi, €T OCHOBHBbIE TpeboBaHuUs K pedepary u
€ro 3aluTe BBINOJHEHB, HO TPH ITOM JOMYIIEHBl HEMO0YETH. B dYacTHOCTH, HMEIOTCS
HETOYHOCTH B H3JIOKEHUU MaTrepuana; OTCYTCTBYET JIOTMUECKas IOCIIe0BAaTEIbHOCTh B
CY)KJIGHUSIX; HE€ BBIIEpKaH O0O0BEM JOKJIada; HMEIOTCS YOyIIeHHs B o(OpMIICHUH; Ha
JIOTIOJIHUTEIbHBIE BOIIPOCHI MIPU 3aIUTE JaHbl HETIOIHBIE OTBETHI.

- «YIOBJICTBOPUTEIHHO» BBICTABJSIETCS OOYyYalOIMEMYyCsl, €CJTM TeMa OCBEIEeHA JIUIIb
YaCTUYHO; JOMYIIEHbl (aKTUYECKUEe OIMMOKH B COJIEPKAHUU JIOKIaJa WM MPU OTBETE Ha
JIOTIOJTHUTEILHBIE BOTIPOCHI; BO BPEMS 3aIIUThI OTCYTCTBYET BBHIBOJI;

- «HEYIOBIIETBOPUTEIHHO» BBICTABISIETCS OOydYalOImeMycsl, €ClIM TeMma JOKjiana He
packpeITa, OOHAPYKUBAETCS CYIIECTBEHHOE HEMOHMMAaHHUE TIPOOJIEMBI.

Komnerenmus «OIIK-2» cuutarorcss chopMHpOBaHHOU, €CIM OOYYAIOIIUKCS MOTYUHII
OIICHKY «YAOBJIETBOPUTEIHHOY, «XOPOIIO0Y» WU «OTIUIHO



3.4 OneHo4HBIE CPeCTBA s MPOBeICHUsI IPOMEKYTOYHOM aTTecTAlNU

[Ipomexxyrounast arrectanus no aucuuiuinHe «Heopranuueckass XuMus» IPOBOJUTCS B
BU/IE 3a4€Ta C LIEJIbIO ONPEEIICHUS YPOBHS 3HAaHUN U YMEHUI 00yJaromuxcs.

O6pazoBatenpHO  mporpammoit  05.03.06 Dkosioruss ©W  NPUPOJOTOIB30BAHUE
IIPEyCMOTPEHA OJIHA MPOMEXKYTOYHAsl aTTECTalUsl 110 COOTBETCTBYIOLIMM pa3jesiaM JaHHON
muctumuiniel.  [logroroBka oOydarommxcss K MPOXOXKICHHIO IMPOMEXYTOUHOH aTTecTaluu
OCYILIECTBJISIETCS B IIEPUO/I JIEKIIMOHHBIX U J1a00paTOPHBIX 3aHIATHUH, a TaKXKe BO BHEAYUTOPHBIE
yachl B paMKaxXx CaMOCTOSITENIbHOM paboTel. Bo Bpemsi caMOCTOATENbHOW MOATOTOBKU
oOyuaroluecs: NOoJIb3YITC KOHCIEKTaMH JIEKIMM, OCHOBHON M JIOIOJHUTEIBHOM JIMTEpaTypoit
M0 JTUCIUILIMHE (CM. IEpeYeHb JIUTEPATyphl B paboyeil mporpaMme JUCIUILIAHBI).

IlepeueHb BOIPOCOB IS IPOMEKYTOUYHON aTTECTAlNU (3aUET)

[TepedyeHb KOMITETEHIIUMA, TPOBEPSIEMBIX OIICHOUHBIM cpeacTBoM: OITK-2.

1. Hcropus pa3Butus Heoprauumueckor xumun. Knaccudukanus peakiuii.

2. Ta3oBbIe 3aKOHBI, 3aK0OH JlanbToHa, 3aK0H ABOraapo U cieacTBUs U3 HUX. [lonarus:
MOJIb; MOJIIpHAsl Macca SKBUBAJIEHTA; aTOM; MOJIEKYJIa; XUMUYECKUE YPAaBHEHUS.

3. Crpoenue aToMOB H nepuoandeckuii 3akon [[.1. MenaeneeBa. XumMudeckas CB3b U
CTPOEHHUE MOJIEKYJI.

4. Knaccuduxarus peakuuii. [Topsnok peakuuu. Koncranra ckopoctu peakuuu. [lepuon
noxiypacmnazaa. YpaBHeHre AppeHuyca.

5. TlpumMeHneHue 3akoHa ISHCTBYIOIIMX Macc B KUHETHKE. BiusHue TemmnepaTtypsl,

JTaBJICHUS U Jp.

6. PactBopsl. CriocOOBI BBIpaXEHUS KOHIIEHTPAIIMH PACTBOPOB.

7. PacTBOpBI CHIIBHBIX JIEKTPOJIUTOB.

8. PactBOpHI ci1abbIx 3nekTponuToB. oHHOE pou3BeneHue Boibl. BogopoaHbiii
nokasareib.pH BOIHBIX pacTBOpOB. bydepHbie pacTBOPHI.

9. T'mmponus cosneii.

10. CymnocTs 1 poitb miporecca OBP.

11. Metonsi coctaBienuss OBP, BnusiHue cpepl Ha XapakTep IPOTEKaHUs PEAKIIHA.

12. HomeHK1aTypa KOMIUIEKCHBIX COCAMHEHUI.

13. Xenatbl 1 KOMILIEKCHI ¢ MAKPOIIMKINYECKUMUIUTaHIaMH.

14. KomrieKCHbIE COETMHEHMS B BOJHBIX PacTBOpax.

15. Bogopon. CoiicTBa coeAMHEHUI BOAOPOIA.

16. Bona. Poib BojibI B IPHPO/JIE U CETBCKOM XO3SICTBE.

17. CoiicTBa HaTpHUsl, KaJus U IPYTHX JIEMEHTOB MEPBOI TPYIITIHL.

18. Bona. Poxb Bo/ibI B IPHPO/JIE U CETECKOM XO3SICTBE.

19. O6mias xapakTepuCTHKa MarHus, KajdbIHs U IPYTUX dJIeMeHTOB rpynnsl. [lomyuenue,
XUMHYECKHE CBOICTBA, IPUMEHEHHE FIEMEHTOB U UX COECUHEHUMH.

20. 3HayeHue MarHus, KaJablMs UX B IPUPOE U CETTLCKOM XO3IHUCTBE.

21. O0mas xapakTepucThKa 0opa, aTlOMUHUS, TaJUusl, WHANS, TaJUIUs U APYTHX 3JIEMEHTOB
rpynnsl. [lonydeHne, XuMu4eckue CBONCTBA, IPUMEHEHHUE DIEMEHTOB U UX COSAVHEHUN.
3HaueHue X B IPUPOJIE U CETLCKOM XO034HCTBE.

22. O0mas XxapakTepuUCTHKa YIJepojia, KPEeMHMs, U JPYTUX OHIIEMEHTOB STOM TpPYIIIBI.
[Tonydyenne, XMMHYECKHE CBOWCTBA, IPUMEHEHHUE DJJIEMEHTOB M HUX COCIUHECHUMU.
3HaueHUE UX B IPUPOJIE U CEITLCKOM XO3SHCTBE.

23. O0mas xapakTepucTHKa a3oTa, ¢ochopa W IpPyrux DJIEMEHTOB OITOH TPYIIIHIL.
[TommyueHne, XHMMHUYECKHME CBOMCTBA, NPUMEHEHHME OJJIEMEHTOB M MX COEIUHEHUH.
3Ha4YeHME a30Ta B IPUPOJIE U CEIBCKOM XO35MCTBE.

24. O0mas XapakTepUCTUKAa KHUCIOpOJAa, CEepbl M JPYrHX OJIEMEHTOB 3TOM TpYIIIbI.
[Tonydyenne, XMMHYECKHE CBOWCTBA, IPUMEHEHHUE DJJIEMEHTOB M HUX COCIUHECHUMU.
3HaueHUE KUCIOPOa B IPUPOJE U CEINBCKOM XO3SIHICTBE.




25.
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OOmast xapaktepuctuka siaemeHToB 7, 8 rpymnn Ilepuogmueckoir Ttabmuisr JI..
MenneneeBa. [lonydyenune, XuMU4eCKue CBOMCTBA, MPUMEHEHHE 3JIEMEHTOB 7 U 8 TpyNI U
WX COEJIMHEHUN. 3HAUYECHUE UX B MIPUPOJIE U CEIIbCKOM XO3SICTBE.

Ilepeyenb 3a1a4 K 3a4eTy:
BbluncnuTh 4ncia0 IPOTOHOB, JIEKTPOHOB U HEUTPOHOB B aTOME M MOHE AJIFOMUHUSL.
Hanucatb snexkTpoHHBbIE (POPMYIIBI AaTOMOB AJIEMEHTOB C MOPSAKOBBIMH HOMEpaMu 22 U
36. PacnpenenuTh SJIEKTPOHBI 3TUX ATOMOB IO KBAHTOBBIM sYEHWKaM (3JIEKTPOHHO-
rpaduueckue dopmyibl). K kakomMy 371€KTPOHHOMY CEMEHCTBY OTHOCUTCS KaxIbIH W3
ATUX JIEMEHTOB?
Hanucarp BelpakeHHe KOHCTaHThI PaBHOBECHS JUISl KaXI0T0 U3 CIEAYIOMUX 00paTUMbIX
MIPOIIECCOB: Q) 4NH3 + 502 < 4NO + 6H20; 0) ZSO2 + OZH 2803;

B) 2PbS + 30, < 2P0 + 280,

Paccuurate, ckonbko rpaMMoB BoJbl U 98 % cepHON KHCIOTHI (TIIOTHOCTH 1,84 1/mi)
HEO0O0XOIUMO B3$5ITh, YTOOBI TPUTOTOBUTH 1 uTp 35 % pacTBopa.

Haiitn monsipuyio koHuentpauuto 25% pactBopa HSOs4 (mmotHocts 1,1 r/mi),
00bEeMOM, PaBHBIM 2,5 JI.

B ognom nmutpe pactBopa conepxkutcs 10,6 r kapOonara HaTpus. PaccuutaTh MOISIpHYIO
Y HOPMAJIbHYIO KOHIICHTPAIIUX PACTBOPOB.

CKONbKO T'paMMOB THAPOKCHAA HATPUS HYKHO B3sSITh, 4TOObI mpurotoButh 5 10,1 M
pactBopa NaOH ?

[ToueMy 37I€KTPOIUTHI HA3BIBAIOT MPOBOJAHUKAMH JJIEKTPUYECKOTO TOKAa BTOpPOro poxaa?
Kaxkwue BelecTBa sBISIFOTCS TPOBOIHUKAMU TIEPBOTO pojia’?

3anucaTh ypaBHEHHE OJEKTPOJUTUYECKOW TUCCOLMALMK YTrOJBbHOH KHUCIOTHI H
kapOoHata Harpusi. OOBSCHUTH, B KAaKOM CIllydae JHUCCOIUAIUS MPOTEKAeT: 00paTuMo;
CTYIIEHYaTO.

Ocy1iecTBUTH CIENYIONINE TPEBPAILICHHUS:

a) Fe—>F8203—>FEC|3—>F€(OH)3—>F€203;

6) P—>P205—>H3PO4—>C&3(PO4)2—> H3PO4.

OcyuiecTBUTH CAEAYIONINE MPEBPALLICHUS:

Cu —CuCl; — Cu(OH); — CuO — Cu (NO3)y;

P4—> P205 —>H3PO4 — KH2P04 —>K3PO4

Kakuve u3 npuBeNeHHBIX peaKIUil SBISIOTCS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIMU? JlJis
OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIIMM COCTaBUTh JIIEKTPOHHBIE YPaBHEHHUS U
yKa3aTh, KAKOE€ BEIIIECTBO OKUCISETCS U KAKOE BOCCTAHABIMBACTCSI:

FeCl; +H,S = FeCl, + S +HC1;

FeSO, +H,S =FeS +H,S04,.

MeTo0M 37eKTpOHHOTO OanaHca moaoopaTh KOAPGUIIUEHTHI B CIEIYIOIINX YPAaBHEHUSIX
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIHI:

a) HNO,+ H,S > NO + S| + H,0;
0) NaCrO, + Pb02+ NaOH — Na,CrO, + NaZPb02+ H,O.

[TosicHUTH ~ CTPOCHHE  KOMIUICKCHBIX  coemuHenuit Ha  mpumepe: Kg[Fe(CN)g],
Nag[CO(NOQ)e], Nag[FEFG].

Hamucate  ypaBHEHHsI JTuccolMalMd  KOMIUIEKCHBIX  coemunenuii: [AQ(NH3),]Cl,
[Cu(NH3)4](OH)s.

Hanwucars BO3MOXXHBIC YPaBHEHUS PEaKIIMA, UCTIOJNB3Ys clieaytomue BemiectBa: NaySOy,
H,0, KOH, KMnO,, K,SO,.

Janst BemectBa Na, NaNOs, P, H,O. Hanrcats BO3MOXHBIE YpaBHEHUS PEAKIIUN MEKIY
JTAHHBIMH COCTHHEHUSIMHU.

CocCTaBUTh YpaBHEHHS PEAKIMH B3aUMOJCHCTBUS KAJBLUS M MarHusi ¢ KUCIOPOJIOM,
BOJIOPOJIOM, XJIOPOM H BOJIOM.




19. B xakux KHUCIOTax MOXHO pacTBopuTh Be, Mg, Ca, Sr, Ba? Kakue u3 3Tux MeTayiios
pacTBOpAIOTCS B pacTBopax Ienoder? HamucaTe ypaBHEHMSI COOTBETCTBYIOIIHUX
peaKuuu.

20. Kakyro peakuuio cpeibl UMEET BOJHBIA PacTBOpP cyib(ara adrOMUHUS, XJIOPHUAA [IUHKA,
Hutpara kanua? COCTaBUTh ypaBHEHHE pEAKIMH THAPOIU3a cyibdara alrOMHHHS,
XJIOpHJIa IIUHKA, HUTpaTa KaJlusl.

21. Harucate ypaBHEHHS XUMHUYECKHX pEAKIHA, KOTOpble OyAyT MPOUCXOIUTh: IIPU
KHIISTYEHUH sKecTKOM Boabl, comepskaiieii Ca(HCOg),; npu nobasnennn k Heit NapCOsg;
npu go6asnennu kK Heit NaOH.

22. Ha3Bath M Hamucath (OpMYNbI a30THBIX YAOOPEHUH, MPUMEHSEMBIX B CEIHCKOM
XO3SIICTBE.

23. HazBath u Hamucath ¢GopMynbl (HochopHBIX yaoOpeHUi, MPUMEHSEMBIX B CEIHCKOM
XO3SIICTBE.

24. Texanueckuit cynbdar kamus K,SO4 HMCMONbB3yloT Kak ymaoOpeHHE, OHO COIEPKHT B
cpenaeM 45 % K,0O.Pacuntars npoueHTHOE coepikaHue YUCTOM COMTU B YI0OpEHHH.

25. Hanncatp XMMHYECKHE peakliyd B3aUMOJICHCTBUS CEPHON KHUCIIOTHl a)C HeMeTaJllaMu;
0)c metaiamu. OOBSCHUTH OCOOEHHOCTH PEAKIIHIA.

26. OcyI1ecTBUTD CIEIYIOIINE MTPEBPALICHHUS:

C|2—>KC| —>F€‘C|2—> FG(OH)2—>FGSO4—> FeO —>F€‘C|3—> Fe(N03)3;
Cl,— KCl -KBr— KNO3z— KCl— KCIO3.
27. CKOIBbKO aTOMOB eJlle3a COAEPKUTCA B KYCKe XKelle3a Maccoil 6 Kr.

Oxwunaembie pe3ynbraThl: OOyUYarouecs T0JKHBI:

3HATh:

- OCHOBHBIC NOHSTUS M 3aKOHBI, XMMHUYECKUE 3JEMEHTbl U MX COCIUHEHMS; CBOMCTBa
HEOPraHUYECKUX COCIMHEHUN;

- XMMUYECKHE CBOMCTBA METAJUIOB U HEMETAJJIOB, @ TAK)K€ METOJbl OYMCTKH HEKOTOPBIX
BEIIECTB;

-  XMMHYECKHE IMPOIECChl XUMHMUYECKOM KHHETUKM U XHUMHYECKOIO pPaBHOBECHS,
MEXMOJIEKYJIIPHBIX B3aUMOJICCTBUM, paCTBOPOB AJIEKTPOJIUTOB, a TAKXKe (PAKTOPHI, BIHUSIONINE
Ha 3TH TPOLECCHI;

yMeTh:

- HCIIOJIb30BaTh METO/BI 00OPa0OTKH IKCIEPUMEHTABHBIX JaHHBIX B O0JIACTU IKOJIOTUU U
MPUPOIOTIONB30BAHMS; OMPEACIATh CYIIHOCTh XHMHUYECKHX TIPOIIECCOB, MPOUCXOANIUX B
OpraHuM3Max pacTeHUH, >KMBOTHBIX, YEJIOBEKa M OKPYXKAaIOIEW Cpese; MCIOJIb30BaTh CBOMCTBA
XUMUYECKHUX BEIIECTB B TAOOPATOPHON U TPOU3BOACTBEHHOM MPAKTUKE;

- paccuMTHIBATh TEPMOXUMHUYECKHUE YpPABHEHMS, KMHETHUECKHE TIapaMeTphl, MPOIECCHI,
MIPOTEKAIOIIME B PACTBOPAX AJNEKTPOJIUTOB TEXHOJIOTUYECKUX MPOLIECCAX;

- OIUCHIBATh CTPOCHHUE ATOMOB U CUCTEMATHUKY XUMHUYECKUX DJIEMEHTOB;

- OPUEHTHUPOBATHCA B MEPUOANUECKON TabIHIIE;

- MPOBOAUTH MEXAHU3M 00pPa30BaHUS XUMHUYECKOUN CBSI3M MOJICKYIIBI;

BJIA/IETh:

- CITIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUYHBIX TUCIUILINH B
npoecCHOHANBHOM  AEATeTbHOCTH, MPUMEHITh METOAbl MaTeMaTHUYeCKOTO aHaimm3a |
MOJICIUPOBAHUS, TEOPETUUECKOTO U IKCTIEPUMEHTAILHOTO UCCIIEOBAHUS;

- 3HAaHUSAMH O CBOMCTBaX XHMMHYECKUX COEJUHEHUN; COBPEMEHHOM Hay4dyHOU
anmapaTypoil, HaBbBIKAMU BEJICHHUSI XMMHUYECKOTO SKCIEPUMEHTA; TEXHHKOW B3BEIIMBAHUS Ha
TEXHOXMMHUYECKUX BECcax; CHOCOO0aMH OpHEHTAllMH B MNPO(HECCHOHATBHBIX HCTOYHHUKAX
uHpopmanuu (KHUTH, CAalThl, 00pa30BaTENIbHBIC MOPTANIBI); HaBBIKAMHU O€30TMacHON paboOTHI B
XUMHUYECKOH JTabopaTopuH.

Htorom npoMexyToyHO# aTTECTaluu SBISIETCS OAHO3HAYHOE PEUICHUE: «KOMIIETEHIIMS

chopmupoBana / He CPOPMUPOBAHAY.



4 Onucanue nNokasarejiell ¥ KpUTEPHEeB OLCHNBAHUSI KOMIIETCHIIUI HA Pa3JINYHbIX
Tanax ux (popMUPOBaHHS, ONIMCAHUE LKA OLlCHMBAHUSA

OneHka 3HaHUM, YMEHUH, HABBIKOB M (WJIM) ONIbITA JEATEIBbHOCTH, XapaKTEpU3YIOIUX
aTansl HOpMUPOBAHHS KOMIETEHIIUI OCYIIECTBIISIETCS MPENoaBaTeeM Ha OCHOBE MPHUHIUIIOB
O0BEKTUBHOCTH M HE3aBUCHUMOCTHU OLEHKH Pe3yJbTaTOB OOYUYEHMs, MCIOJIb3Ysl OOBEKTHBHbBIE
JJAHHBIE pE3yJbTaTOB TEKyLIEHd arrecTtauuu CTyaeHToB. Illkama nus oneHuBaHWS YpPOBHS
c(OPMHPOBAHHOCTU KOMIIETCHIIUI B pe3yJbTaTe OCBOCHUS JUCLUIUIMHBI IPECTaBIeHA HUXKE:
[Ikana oleHHBaHMs MPOMEKYTOUYHOM aTTecTally B opMe 3aueTa

Haumenona-
HUE
[moKasareis

Omnucanue moxas3areis

YpoBeHb
chopmupoBaH-
HOCTHU
KOMIICTCHITHH

3auTreHo

OneHka «3auTeHO» BBICTABISAETCS CTYAEHTY, €CIM OH
r1yOOKO U MPOYHO YCBOWJI MPOTPAMMHBIA MaTepHall, XOpOIIOo
OPUEHTHPYETCS U 3HAET OCHOBHBIE IIOHATHUS M 3aKOHBI,
XUMUYECKHE DJIEMEHTBI U MX COEIUHEHUS, CBOMCTBa
HEOPraHWYECKUX  COCJUHEHUH;  XHMHYECKHME  CBOMCTBa
METaJUIOB U HEMETAJJIOB, & TAK)KE METOJIbl OUUCTKU HEKOTOPBIX
BEIIECTB; XHWMHUYECKHE CBSI3M  OOpa3OBaHUSI  MOJICKYIT;
XUMHUYECKHE CBOWCTBA BEUIECTB, a TaKK€ TEPMOXUMHYECKHUE
IapaMeTpbl; XMMHUYECKHE MPOIECCHl XUMUYECKONW KUHETHKU U
XUMHUYECKOTO paBHOBECHS, MEXMOJIEKYJIIPHBIX
B3aUMO/ICHCTBUI, paCTBOPOB IEKTPOJIUTOB, a TAKKe (PaKTOPBI,
BJIMAIONINE HAa 3TH MPOLECCHI; yMeeT MCIO0JIb30BaTh METOJIbI
00pabOTKH HKCIEPUMEHTAIBHBIX JAaHHBIX B 00JaCTH SKOJOTHH
U TPUPOAOIOIb30BAHUS; ONPEACNATh CYIIHOCTh XMMHYECKUX
IIPOLIECCOB,  NPOUCXOMAIIMX B  OpraHuM3Max  pacTEHUH,
KUBOTHBIX, YEJIOBEKA M OKpY)Karouled cpefe; HUCIO0Jb30BaTh
CBOMCTBAa XMMHYECKHMX BEIIECTB B JabopaTopHod U
IIPOU3BOJICTBEHHOU IIPAKTHUKE; paccuuThIBaThH
TEPMOXUMHUYECKHE YpaBHEHHS, KHHETHYECKHE IapaMeTphl,
IIPOLIECCHI,  MPOTEKAIOIIME B  pacTBOpPax  JJIEKTPOJIUTOB
TEXHOJIOTHYECKUX IPOLIECCAX; ONMMCHIBATH CTPOCHHE aTOMOB U
CUCTEMATUKY XHMHYECKHX OJJIEMEHTOB; OPUEHTHPOBATHCS B
NEepUOINYECKOil TabauIle; TPOBOIUTh MEXaHU3M 00pa3oBaHUs
XUMHUYECKOM CBSI3M MOJIEKYNbI; BJiajJieeT CIIOCOOHOCTHIO
UCIIOJIb30BaTh  OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B NMPOQPECCUOHAIBHON NeATeNbHOCTH, MPUMEHSThH
METOJbl MaTeMaTHUYECKOro aHajlu3a W  MOJEIHpPOBaHMS,
TEOPETUYECKOTO M DKCIIEPUMEHTAIBHOIO  HCCIEAO0BAHUS;
3HAHMAMHM O  CBOMCTBaX  XMMMUYECKHX  COEIUHECHMIA;
COBPEMEHHOM Hay4YHOW anmnaparypo, HaBBIKAMH BEJICHUS
XMMHMUYECKOTO DKCIEPUMEHTa; TEXHUKOW B3BELIMBAHUS Ha
TEXHOXMMHYECKHX  Becax; crnocod0aMu  OpHEHTaluu B
npoeCCHOHATBHBIX UCTOYHUKAX WH(pOpMalUU (KHUTH, CATBhI,
oOpa3oBarteNbHBIE TIOPTaJIbl); HABBIKAMH 0€30MMacHON paboThI B
XUMHUYECKOH JIabOpaTOpUH.

IToporossiit
YPOBEHB
(oOs13aTENBHBIN
TUTSE BCEX
oOyJaromuxcsi)

He 3aureno

OI_ICHKa «HC 3a4YTCHO» BBICTABJISCTCA CTYACHTY, KOTOpLIﬁ HE
3HAE€T OCHOBHBIC ITIOHATHUA W 3aKOHbI, XUMHWYCCKHEC DJIEMCHTHI U
nx COCANHCHUS, CBOMCTBaA HCOPTraHNYCCKUX COGI[HHCHHIZ;
XUMHYECKHE CBOMCTBA METAJNIOB M HEMCTAJIJIOB, a TaKXe

Komnerennus He
chopmHpoBaHa




METOAbl OYMCTKM HEKOTOPBIX BELIECTB; XUMHUYECKHE CBS3HU
0o0pa3oBaHMsl MOJIEKYJ; XMMHUYECKHE CBOWCTBA BEIIECTB, a
TaKX€ TEPMOXHMHYECKHUE MAPAMETPhl; XUMUUYECKHUE MPOLECCHI
XUMHYECKOM  KUHETHMKM W XMMHYECKOIO  paBHOBECHS,
MEKMOJIEKYIISIPHBIX B3aUMOJICUCTBUH, pacTBOpOB
QJIEKTPOJIMTOB, a TaKke (AKTOphl, BIMAIOLNIME HA JTU
MPOLIECChl; He YMeeT  KCIOIb30BaThb METOJbl 00pabOTKH
OKCHEPUMEHTANbHBIX JAHHBIX B 00JaCTH OSKOJOTUH U
MIPUPOJONOJB30BaHUS; OINPENENATh CYIIHOCTh XUMHUYECKUX
IIPOLIECCOB,  IIPOUCXOJAIIMX B  OpPraHuU3Max  pacTeHH,
KUBOTHBIX, YEJIOBEKA M OKpYKaroUled cpee; HMCIO0Jb30BaTh
CBOMCTBAa XMMMYECKHUX BEIIECTB B JaboOparopHOd U
MIPOU3BOJACTBEHHOMN IIPaKTHKE; paccUMTHIBATH
TEPMOXUMHUYECKUE YPABHEHMS, KUHETHMUECKHE IapaMETphl,
MPOLIECCHl, MPOTEKAIOIIME B  pacTBOpax  AJIEKTPOJIUTOB
TEXHOJIOTMUYECKUX IPOLECcax; ONUChIBATh CTPOEHUE aTOMOB U
CUCTEMAaTUKy XHUMHUUYECKHX DJIEMEHTOB; OpPUEHTUPOBATHCS B
MEePUOINYECKON TaOJHIIEe; MPOBOAUTH MEXaHU3M OOpa30BaHMS
XUMHUYECKON CBSA3M MOJIEKYJIbI; He BJlajgeeT CIIOCOOHOCTHIO
WCIIONb30BaTh  OCHOBHBIE  3aKOHbl  €CTECTBEHHOHAYYHbBIX
IUCHUIUIAH B TPO(GECCHOHATIBHON NESTEIBHOCTH, TPUMEHSThH
METOAbl MAaTeMAaTHYECKOr0 aHalu3a MW  MOJEIHMpPOBAHUA,
TEOPETUYECKOI0 U AKCHEPHUMEHTAJbHOI'O  HUCCIEIOBAHMUS;
3HAHUSIMU O  CBOMCTBAaX  XUMHYECKUX  COCIMHEHU;
COBPEMEHHOM HAay4YHOW anmnaparypo, HaBBIKAMH BEJICHUs
XUMHUYECKOTO SKCHEPUMEHTAa; TEXHUKOM B3BELIMBAHUS Ha
TEXHOXMMHYECKMX  Becax; crnocod0aMu  OpHEHTaluu B
npodeccnoHanbHbIX UCTOYHUKAX WH(GOpMauu (KHUTH, CANUTHI,
o0Opa3oBaTeNbHbIC TTOPTANIBI); HABBIKAMU O€30I1MacCHO pabOTHI B
XMUMHUYECKOH JJabOpaTOpUH.

Komnerenmus OIIK-2 cuuraercs chOpMUpPOBAHHOM, €ciau OOYyYarOUIMICS MOIydHII
OLICHKY «3a4TE€HO», YTO 03HAYAET YCIEIIHOE MPOXO0KIEHUE aTTECTAlMOHHOTO UCTIBITAaHUS.

5 Meroauyeckue MaTepuaibl, ONpeae/sionue MpPoueaypbl OUCHUBAHUSA 3HAHMH,
YMEHHIl ¥ HABBIKOB U (WJIH) ONbITA [JIeTeJbHOCTH, XAPAKTEPU3YIIIUX ITaNbl
(popMupoBaHua KOMIIETEHIMI

IIpomexyrouHas arrectanus no gucuumumHe «Heopranuueckas XuMus» MpOBOJUTCS B
BHJIC DK3aMEHa C IeJIbI0 OTPEICTICHUSI YPOBHS 3HAHUM, YMEHHUI 1 HABBIKOB 00 yJaIOIIUXCSI.

OopasoBarenbHoif  mporpammoit  05.03.06 Oxosoruss U OPUPOAONOIH30BAHUE
IpelyCMOTPEHA OJIHA MPOMEKYTOUYHAsI aTTeCTallMsl 10 COOTBETCTBYIOIIMM T€MaM JIHUCLUUIUIMHBI,
IpeCTaBIeHHbBIM B pabouelt mporpamme. IloaroroBka oOy4aromuxcs K TMPOXOXKACHUIO
MIPOMEXKYTOUHOM aTTecTallud OCYIIECTBISETCS B IEPUOJ JIEKIMOHHBIX M J1a00paTOPHBIX
3aHATUI, a TakKe BO BHEAyJUTOPHbIE Yachl B paMKaX CaMOCTOATENbHOM paboThl. Bo Bpems
CaMOCTOSITENIbHOM MOJATOTOBKU OOyYaroIuecs MOJb3YIOTCS KOHCIEKTaMU JIEKIUH, OCHOBHOM U
JIOTIOJTHUTENILHON JIUTEpaTypold MO JUCHUIUIMHE (CM. TepeueHb JHUTepaTrypsl B paboueit
porpaMMe AUCHUILIIUHBI).

OneHka 3HaHUN, YMEHUH W HaBBIKOB U (MJIM) OMBITA JESATEIBHOCTH, XapaKTepU3YIOIIUX
ATanbl POPMUPOBAHUS KOMIIETEHIIUH, OCYIIECTBIISETCS MPENo/iaBaTeieM Ha OCHOBE IPUHIIMIIOB




OOBEKTHUBHOCTH W HE3aBHCHMOCTH OLIEHKH PpEe3yJbTaTOB OOyuYeHHs MpH HCIIOJb30BaHUU
O00BEKTUBHBIX JAHHBIX PE3YJIbTATOB TEKYILEH aTTECTALUHU CTYCHTOB.

Bo Bpems 3au€ra oOydwarommiics MOJKEH JaTh pPa3BEPHYTHIA OTBET HAa BOMIPOCHL.
IIpenogaBarens BIpase 3aAaBaTh JOIOIHUTEIbHBIE BOIIPOCHI II0 BCEMY M3y4aeMOMY KypCy.

Bo Bpems oTBera oOydaromuiics IOJKEH MPOIAEMOHCTPHPOBATH TBEPHbIC 3HAHUS
OCHOBHBIX IIOHATUM U 3aKOHOB, XHMHUYECKMX DJEMEHTOB M HUX COCOUHCHWH;  CBOMCTB
HEOPraHUYECKUX COECAMHEHMI; XUMUYECKIX CBOMCTB METAJUIOB U HEMETAJLJIOB, a TAK)KE METOJI0B
OUYUCTKM HEKOTOPBIX BEIIECTB; XMMHUYECKMX CBsi3ell OOpa30BaHUS MOJIEKYJ; XUMHUYECKUX
CBOMCTB BEILIECTB, a TaKXE TEPMOXUMHYECKHX IapaMETPOB; XHMMHUYECKUX IPOLIECCOB
XUMHUYECKOH KHHETUKA U XHMUYECKOTO PaBHOBECHS, MEXMOJEKYJAPHBIX B3aWMOACHCTBHU,
pPacTBOPOB DIEKTPOJIUTOB, a Takxke (aKTOPHI, BIMAIONIME HA OSTH NPOIECCH; yMEHHE
UCIOJIb30BaTh METOJbl O00pabOTKM SKCHEPUMEHTANbHBIX JaHHBIX B O00JACTH 3KOJIOTMU U
IIPUPOIONOIL30BAHUS; ONPEENATh CYIIHOCTh XMUMHUYECKHMX IIPOLIECCOB, MNPOUCXOASAIIUX B
OpraHu3Max PacTeHUH, KMBOTHBIX, YEJIOBEKA M OKPY)KAIOIIEH Cpele; MCIONIb30BaTh CBOMCTBA
XUMHUYECKHX BEIIECTB B JIAOOpPaTOPHOH M TPOU3BOACTBEHHOW NPAKTUKE; PACCUUTHIBATH
TEPMOXMMHUYECKHE YPAaBHEHMs, KHHETHYECKHE IIapaMeTpbl, IPOLECCH, IPOTEKAIOIUE B
pacTBOpax 3JIEKTPOJUTOB TEXHOJIOIMUYECKUX IIpOLeccax; OIUCHIBaTh CTPOEHHE AaTOMOB U
CHUCTEMAaTHKy XMMHUYECKHX JJIEMEHTOB; OPHEHTHPOBATbCS B IMEPUOAMYECKONW TabIMIIE;
IIPOBOAMTH MEXAaHU3M OOpa30BaHUs XUMHUYECKON CBSI3U MOJIEKYIIbI; BIAJEHHUE CIIOCOOHOCTHIO
UCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHbIX AMCLUUIUIMH B HPOQEecCHOHATBHON
JEeSATEIbHOCTH, IPUMEHATh METOJAbl MAaTEeMaTHMYeCKOro aHajdu3a M MOJEIMpPOBaHMUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIbHOTO HCCIIECIOBAHUS; 3HAHUSMU O CBOMCTBAaX XUMHYECKHX
COCIMHEHUHM; COBPEMEHHOM HAydyHOM allaparypoil, HaBbIKAMH BEACHUS XUMHUYECKOIO
9KCHEPUMEHTA; TEXHUKOM B3BEIIMBAHUSA HA TEXHOXMMUYECKUX BECAX; CIIOCO0aMU OpUEHTALUU B
npoeCCHOHATIBHBIX MCTOYHUKAX HMH(pOpMAnmu (KHUTH, CAaUThl, 00pa3oBaTEIbHbBIC MOPTAIIBI);
HaBbIKaMu Oe3omacHOil paboThl B Xxumuueckoil jpabopatopuu. IloaHoTa oTBeTa omnpenensercs
MOKA3aTeJsIMU OLIEHUBAHUS INIAHUPYEMBIX PE3YJIbTaTOB O0yUEHUSI.



JIuer perucrpanyu u3MeHeHHUil (10MOJHEeHNH) B pado4y10 nporpaMmy
aucuunIuHbl «Heopranmyeckass Xumus»

B coctaBe OIIOII 05.03.06 Dkonorus u NpUpOAONOIb30BAHHE
Ha 20 -20 y4eOHBII rOJ

Bnecenue n3MeHeHuil B pabouyio nporpaMmmy He IPEeayCMOTPEHO.

[TpernogaBaTeIb (dynnuena C.I'.)
N3meHeHus: yTBEpKIEHbI HA 3acelaHuu Kadeaphl «  » 20 r.
(mpotokoa Ne )

3aBenytomuii kadenpoit H.A. JlymHukoB




JIuer perucrpanyu u3MeHeHHUil (10MOJHEHNH) B pad04y10 nporpaMmy
aucuunIuHbl «Heopranmyeckass Xumus»

B coctaBe OIIOII 05.03.06 Dkonorus u NpUpOAONOIb30BAHHE
Ha 20 - 20 y4eOHbIil ron

Brecenne n3aMeHeHnii B pabouyro mporpaMmy He TPETyCMOTPEHO.

[IpenonaBarenb (dynuuena C.I)
N3meHeHus: yTBEpKIEHbI HA 3acelaHuu Kadeaphl «  » 20 r.
(mpotokoa Ne )

3aBenytomuii kadenpoit Jlymaukos H.A.
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MHHHCTEPCTBO HAYKH H BBICHIEI'O OBPA30BAHHSA POCCHHCKOMN OEIEPAIHN
Peepainioe rocy 1apeTBentoe 510/uKeTHOE 06PAOEATEIBHOE YIPEHKACHHE BRICIIETO obpazosanusn
«KYPIAHCKHH IOCY IAPCTBEHHBII YHHBEPCUTET»

(KTY)

IIPHKA3
19.09.2023 Ne 02.01-245/02-11

Kypran

O BHegpeHnHu Ga/bHO-PEHTHHTOBOM CHCTEMBI KOHTPO/ISI
M OLIEHKH YCTIeBAeMOCTH W aKajJleMHUeCKoH aKTHBHOCTH
obyuaroumxcs B JIECHHKOBCKOM dunnane

B coorsercteun ¢ npukasom «O cosgaHun  QuaManos (enepansHoOro
FOCYyAapCTBEHHOr0  00pa30BaTe/LHOrO  YUPeXAEHWs BbICUIEro  obpasoBaHHs
«KypraHckui rocyjapCTBeHHbIH YHUBEPCHTET» M O BHECEHMH M3MeHeHHIl p yCcTan
(pepepanbHOro  rocyAapcTBeHHOro  0Opa3oBATENLHOIO YUPEXKIAEHHs!  BbICIIEro
obpasoBanns «KypraHCkuH rocyAapcTBeHHbI YHHBEpPCHTeT» or 22.12.2022 Ne
1292w Tlonoxkenus 0 OabHO-PEHTUHIOBON CHCTEMEe KOHTPOAS M OLEHKH
YCIIeBaeMOCTH M aKaJ|leMMYeCKOH aKTHBHOCTH OOYYAKOLMXCA, YTBepKeHHOro
peierrem Yuenoro coseta @I'60Y BO «KI'Y» ot 01.07.2023 r. (ITporokon Ne8)

ITPUKA3BIBAIO:

Ans peanusaipi 00pasoBaTeNbHBIX TNPOrpaMM BbiCLuero oOpas’oBaHks —
nporpamm GakanaBpuara, HporpaMM CrieLHaIuTeTa, MPOrpaMM  MaruCTpaTyphl
O4HOH ¥ 04HO-3a0uHOI1 (popMam oByueHms B JlecHukonckom (ummane ®IBOY BO
«Kyprauckui rocyapcTBeHHbIH YHHBEPCHTET» BHEAPHTH pealuM3alyio OalbHo-
PEATHHIOBOH CHCTeMbI /U1l KOHTPO/S W OLEHKM VCIIeBAeMOCTH M aKaeMUueckoit
AKTHBHOCTH 06yuatoumxcst puamana ¢ 01.09.2023.
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