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1. O0mas xapakTepucTHKA padoyeil mporpaMmbl 001e00pa3oBaTeIbHON TUCHUIIIMHBI
«XuMus»

1.1. MecTOo 1MCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl

O6meoOpa3oBarenbHas  AUCHUIUIMHA  «XUMHS»  SBISETCA  00sS3aTEIbHOM  YacCThIO
00111e00pa30BaTENILHOTO IMKJIa OCHOBHOW MpOo(eCCHOHANBbHONW 00pa3oBaTeNbHOM MPOrpaMMbl B
cootrBercTBUU ¢ PI'OC mo cmenmanbHocTn 54.02.03 XynokecTBeHHOE O(oOpMIICHUE HW3ACIUN
TEKCTWJIBHOW M JIETKOW MPOMBIILIJIEHHOCTH.

1.2. Hean u niiaHupyemMble pe3yabTaThbl OCBOCHHS TN CHUIIIHHBI:
1.2.1. lleas 001meo0pa3oBaTebHON JUCHUUIIIMHBI

CopepxaHre MporpaMMbl 00IIe00pa30BaTENbHON JUCIUTIINHBI «XUMUS» HAMPABICHO HA
JTOCTHKEHHUE CIEAYIOUIUX LeTei:

— (opMUpOBaHHE MPEACTABICHUI 0 MECTE XUMHUH B COBPEMEHHON HayYHOM

KapTHUHE MUPAa;

— TIOHUMAaHHE POJIM XUMHUH B (POPMUPOBAHUU KPYTro30pa M (PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA
JUTSI peIIeHUs TPaKTUYECKHX 3a]1a4;

— OBJIaJICHUE OCHOBOIOJIATAIOIIUMHU XUMHUUECKUMH TOHATUAMH, TEOPUSIMH, 3aKOHAMH

Y 3aKOHOMEPHOCTSIMH;

— YBEPEHHOE 10J1b30BaHUE XUMUYECKOW TEPMUHOJIOTUEN U

CUMBOJIUKOIA;

— OBJIaJICHUE OCHOBHBIMHM METOJAMU HAYYHOTO MO3HAHMSI, UCTIOIb3yEMBbIMU B XUMHH:

HaOJI0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeHue 00pabaThiBaTh, OOBACHATH PE3YIbTATHI IPOBEACHHBIX OMBITOB U J€IaTh BBIBOIBI;

— FOTOBHOCTb U CIOCOOHOCTH MPUMEHSATH METO/IbI TO3HAHUS MPU PELICHUH MPAKTUYECKUX 3a]1aY;

— (hopMUpOBaHHE YMEHUS J1aBaTh KOJMUECTBEHHBIEC OLIEHKU U IIPOU3BOAHUTH

pacyeTsl 10 XUMUYECKUM (HOpMyJiaM U ypaBHEHUSIM;

— BJIaJICHHE MTPaBUIIAMU TEXHUKU 0€30IaCHOCTH TP MCIIOJIb30BAaHIUH XUMUYECKUX

BEIIIECTB;

— (popmupoBaHUEe COOCTBEHHOM MO3UIMH 110 OTHOILIEHUIO K XUMHUECKOW MH(OpPMAINH, MTOJTy4yaeMOi
U3 pa3HbIX UCTOYHUKOB.

1.2.2. Ilananupyemble pe3yJibTaTbl OCBOCHUS 0011e00pa30oBaTebHON UCHUILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHWE MUCHMIUIMHA HWMeEeT TMpu (OPMHUPOBAHMU OOIIUX KOMIIETCHIIMA U
poeCCHOHATLHBIX KOMIICTCHITHIH

Komnerenunu IInanupyemMsble pe3yabTaThl
O01mue JAucuunianHapHbie
I1K 3.3. Beibupats BJIaJIETh HABBIKAMU KpPAILLICHUS | YMETh KPACUTh
MIPOrPECCUBHBIE CLIOCOOBI Y IIeYaTaHus C IPUMEHSAEMBIMH | COOTBETCTBYIOIINE MAaTCPUAIbI
KpallleHUsl ¥ TIeYaTaHus, KpacuTEJIIMU MOAXOIALIMMH KPACUTEISIMU
[IPUMEHSIEMbIE KPACUTEIH.

2. CtpyKTypa u coaepkanue 001eo0pa3oBaTeIbHON TUCITUTUTHEI

2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI



Bun yueOHoii padoThbl

Oovem uacoe

1 cemectp Bcero
O0Bbem 00pa3oBaTeIbHON MPOrPaMMBbI 72 72
TUCIUNJIMHBI, B T.4.

OCHOBHOE cO/Iep:KaHue, B T.4. 52 52
TeopeTnyeckoe oOyueHue 26 26
IPAKTUYECKHE 3aHSTHSI 16 16
J1a00paTOpPHBIC 8 8

CamocrositenbHast padoTa 22 22

IIpomeskyTouyHasi arrecraums 3a4eT ¢ OIEHKOM




2.2. TeMaTH4eCcKMH IJIAH U COJEPKAHNE TUCUUIIIMHBI

Dopmupy
HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U PogecCHOHATbHO-OPHMEHTHPOBAHHOE), Oo0bem eMble
pa3/ieIoB U TeM JIa00pPATOPHbIE U NMPAKTHYECKUE 3aHATHUS, CAMOCTONTEIbHAA padoTa, KypcoBasi padora. 4acoB | KOMIIETeH
107071
1 2 3 4
Cemectp 1
OCHOBHOE cO/Iep:KaHue
Pa3nes 1. OcHOBBI CTPOCHHUSI BelIeCTBA 11
Teopernueckoe 3ansiTue 1
Coaeprxanue yueOHOro MaTepuaJa: 1
CoBpeMeHHas MOJIENIb CTPOEHUS aToMa. DJIEKTPOHHAast KOHPUrypauus atoma. Knaccndukanus XuMuuecKkux
AJIEMEHTOB (S-, p-, d-3eMeHTHl). BaneHTHbIe 371eKTpoHbI. BaleHTHOCTS.
IIpakTnueckoe 3ansTue 1
Tema 1.1. Conep:xxanue yqfﬁﬂoro MarepuaJjia: } § §
CrpocHie aToMOB Pemenue 3agannii Ha NCIOJIB30BAHNE XHMUECKOH CHMBOJIMKH 1 HA3BAHHH COCMHEHMUIE 10 HOMEHKIIATYpe
MIICCKIX MEXJyHapOJHOTO COI03a TEOPETHIECKOH 1 NPHKIATHOM XHMHUH H TPHBHAIBHBIX HA3BAHHH JUI COCTABIICHNA )
S TCMCHTOB I XUMHAYECKHX (HOopMyI ABYXaTOMHBIX COEIMHEHHH (oxcuaoB, Cynb(QHUIOB, TUAPUAOB U T.I.) U JAPYTHX IIK 3.3
nprposa HEOPraHWYECKUX COCAVHEHHHM OTHAEIBbHBIX KIIACCOB. YCTaEJOBJIeHI/Ie CBA3H MEXKIy CTPOCHHEM aToMOB
UMIeCKOM cpgay | XAMHUECKHX DJIEMEHTOB 1 IEPHOANECKUM H3MEHEHHEM CBOHCTB XMMUECKHX SIEMEHTOB 1 MX COS/IMHEHUH
B COOTBETCTBHUH C ITOJIOKEHUEM [leprnoanuecKkoi CUCTEMBL.
CamocrosiTesbHast padoTa o0yyarommuxcs 1
Conep:xxanue y4eOHOro MmaTepuaJa:
CHUMBOJIMYECKUM SI3BIK XUMHUHU. XUMHYECKMHM 3JIEMEHT. OJEKTPOHHAs NPHUpOJa XMMHMUYECKOH CBS3H. 2
DNeKTPOOTPULIATENBHOCTh. BHBI XUMHUECKON CBS3U (KOBaJIEHTHAs!, MOHHAs!, METAJUIMYeCKasl, BOJOPOIHA)
U CcII0CO0BI ee 00pa3oBaHusl.
IIpakTnyeckoe 3ansiTue 2
Coaeprxanue yueOHOro MaTepuaJa:
Tema. 1.2. Pemenne nNpakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha XapaKTepU3alUI0 XHMHUYECKUX )
Ilepuognueckuii 3JIEMEHTOB «MeTalmndeckue / HEMETaIMYeCKUe CBOMCTBA, 3JIEKTPOOTPULATEIBHOCTh XMMHUYECKHUX K 3.3
3aKOH U Tabauia JJIEMEHTOB B COOTBETCTBHUU C HX JJIEKTPOHHBIM CTPOCHHMEM M IOJOKEHHEM B NEPHOIUYECKON CUCTEME '
J.N. Menneneera xumMudeckux ayiemeHToB .. MeneneeBay.
CamocrosiTesibHas padoTa o0yyaromuxcs 2 4

Conep:xaHue y4eOHOT0 MaTEpHAJIA:
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[Tepuonnueckas cucrema xumuieckux 3aeMeHToB .M. Menneneea. ®uznueckuii CMbICI
Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akoHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM XUMHUIECKOTO
aneMeHTa B [lepuoguueckoit cucreme. MupoBo33peHUECKOE U HayuyHOe 3HaueHue [leproanueckoro 3akoHa
J.N. Menneneena. [Tporuossl JI.M. MenaeneeBa. OTKphITHE HOBBIX XMMHUYECKUX JIEMEHTOB.

Paznen 2. Xumuyeckue peakiumn 10
IIpakTnyeckoe 3ansiTue 3
Coaeprxanue yueOHOro MaTepuaJa:
CocraBneHre ypaBHEHUN Peakuid COSAMHEHUS, PA3IOKEHHUS, 3aMEIICHHS, OOMEHA, B T.4. PEaKIIUM
TOpPEHMSI, OKUCIIEHUSI-BOCCTAHOBIICHUSI. 4

Tema 2.1. Moub Kak eMHMIA KOJIMYECTBA BenlecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUS MacChl U SHEPTUU. 3aKOH

Tunbel xumuueckux | ABoraapo. MomspHblii 00beM Tra3oB. OTHOCHTENbHAs IUIOTHOCTh ra3oB. PacdeTsl M0 ypaBHEHUSM K 3.3

peaxkuui XUMHUYECKUX pPEaKIil C HCIOJIb30BaHUEM Macchl, 00beMa (HOpPMAaJbHBIE YCIOBHS) Ta30B, KOJIWYECTBA '
BELIECTBA.
CamocrosiTesibHas padora o0yyaromuxcs 3
Coaeprxanue yyeOHOro MaTepuaJa: )
Knaccudukanus v TUOBI XUMHYECKHX pPEAKIUl C ydacTHeM HEOpraHMYeCKHX BEUIECTB. Y paBHEHUS
OKHCJIEHUSA-BOCCTaHOBJIEHMsI. CTeneHb okucieHnus. OKUCINTENb U BOCCTAHOBUTEII.
IIpakTnyeckoe 3ansiTue 4

Tema 2.2 Coaeprxanue yqyeOHOTro MaTepuaJa: )

- Peakuuu nonnoro ooMena. CocrapieHue peakinii HOHHOro 0OMeHa IyTEM COCTaBJICHUSI UX MOJIHBIX U
DneKkTponuTHYECcKas N
HCCOMMALLHST 1 COKpAIllCHHBIX HOHHBIX YPAaBHEHHUII. IIK 3.3
. CamocrosiTesbHast padoTa o0yyarommxcs 4

MOHHBIN 0OMEH
Conep:xanue yuyeOHOro MarepuaJa: 2
Teopust 35eKTpoaUTHYECKON aucconany. MoHbl. DIIeKTpOINThL, HEAJIEKTPOJIUTHIL.

Pa3znea 3. CTpoeHue U CBOIICTBA HEOPTraHM4YECKHUX BelIECTB 18
Teoperuueckoe 3ansTHE 2

Tema 3.1. Conep:xkanue y4eOHOT0 MaTepHaia:

Knaccudpuxanys, [Tpenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocThie U ClI0kKHbIe

HOMCHKITATYp M BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUABI, KUCIOTHI, COJIH). B3anMocBs3b

S HEOPraHMYECKUX BEUIeCTB. ArperaTHble COCTOSIHUA BemecTBa. Kpucrammyeckue u aMmop(HbIe BEIIeCTBa. 2 IIK 3.3

S — Turnet KPHCTAIUIMIECKHX PENIETOK (aTromHas, MOIIEKYIAPHas, HOHHa, MeTaJlJIN4ecKast). 3aBI/1c1/n\v/IOCTL

BEIIECTB (U3MYEeCKUX CBOMCTB BEUIECTBA OT TUIA KPUCTAITMUECKON PEIETKH. 3aBUCUMOCTh XUMHYECKOM

AKTUBHOCTH BEILECTB OT BUJIa XMMHUYECKOH CBSI3H M THIIA KPHCTAJUTMYECKON pemeTku. [IpnarHb
MHOT000pa3usi BELIECTB.




IIpakTuyeckoe 3ansiTue 5
Conep:xanue yueOHOro MarepuaJa:

Pemenue npakTudeckux 3aJjlaHuil Mo KJIacCU(PUKAMU, HOMEHKIIAType U XUMHUECKUM (hopmyram 2
HEOPTaHMYECKUX BEIIECTB PA3IMUHBIX KJaccoB. Ha3pIBaTh M COCTABIATH (POPMYITBI XUMHUECKUX BEIIECTB,
ONpeensTh NPUHAIICKHOCTD K KJIACCY.
CamocrosiTesibHast padoTa o0yyarommxcs 5
Conep:kanue yuyeOHOro MarepuaJa: 2
Mexaynapoanasi (MIOITAK) u TpuBHaibHasi HOMEHKJIATYpa HEOPraHMYECKUX BEIIECTB.
Teopernueckoe 3ansiTue 3
Coaeprxanue yueOHOTro MaTepuaJa:
Meramel. O0mue Guznueckne U XuMUYeCKre cBoiicTBa MeTailioB. CriocoObl mosydenus. HemeTamibr. 4
OO6mue ¢puznyecKkrue 1 XUMUIECKIEe CBOMCTBA HEMETAIIOB. TunuaHbIe cBoiicTBa HemeTauioB [V— VII
rpyni. Knaccudukanus 1 HOMEHKIIaTypa COeIMHEHNH HEMETaUIOB. XUMHYECKHE CBOMCTBA OCHOBHBIX
Tema 3.2. KJIACCOB HEOPTraHMYECKHX BEIIeCTB (OKCUIOB, THIPOKCHJIOB, KUCIIOT, COJICH U JIp.).
®dusuKo- IIpakTnyeckoe 3ansiTue 6
XUMHYECKHE Conep:xanue yueOHOro MaTepuaJa: 1K 3.3
CBOMCTBA CocrapieHre ypaBHEHUM XUMUYECKUX PEAKIIUHN C Y4ACTUEM ITPOCTHIX U CI0KHBIX HEOPTaHUYECKUX BEIIECTB: 3 '
HEOPraHUYECKUX METAJIJIOB U HEMETAIJIOB; OKCHUJIOB METaJJIOB, HEMETANIOB M aM(OTEPHBIX IJIEMEHTOB; HEOPTAaHUIECKUX
BEILIECTB KHCJIOT, OCHOBaHHM ¥ aM()OTEpHBIX THAPOKCUIOB; HEOPTaHUYECKUX COJIEH, XapaKTepPHU3YIOIIUX UX CBOICTBA.
CamocrosiTesibHast padoTa o0yyarommxcs 6
Conep:kanue yuyeOHOro MaTepuaJa:
3HaueHUE METAVIOB U HEMETAJUIOB B MPUPOJE U XKU3HEACITEIbHOCTH YeJIOBEKa U opranu3moB. Kopposus 3
METAJIJIOB: BUJIbI KOPPO3UH, CLIOCOOBI 3aIIUTHI METAJUIOB OT KOppo3uu. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB
B IIPUPOJIE.
IIpakTHyeckoe 3anaTHE 7
Tema 3.3. Coaeprxanue yyeOHOIro MaTepuaJa:
Pemrenne 3a1a4 no XMMHUYECKUM CBOWCTBAM METAJUIOB U HEMETAJJIOB, IO PACIO3HABAHUIO U IMOJIYYEHUIO
WNnentuduxarnms o
HEOPraHHUCCKIX COCIMHEHUH METAJNIOB U HEMETAILIOB. } 2 IIK 3.3
BEIIECTE Unentudukanuss HEOpPraHUYECKUX _BEWIECTB C MCNONB3OBAHHEM HX (GU3UKO-XUMUYECKUX CBOMCTB,
XapaKTepPHBIX KaYeCTBEHHBIX peakiuii. KauecTBeHHBIE peakinu Ha cynbdar-, KapOoHaT- ¥ XJIOPH/I-aHUOHEI,
Ha KaTHOH aMMOHHSI.
Pasnen 4. CTtpoeHue U CBOIICTBA OPraHNYeCKUX BelleCTB 16
Tema 4.1. Teopernueckoe 3ansTue 4 ) K 3.3

Knaccudukanms,

Conep:kanue y4yeOHOro MaTepuaJa:
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CTPOEHUE U
HOMEHKJIaTypa
OpPraHUYECcKUX
BEIIIECTB

[TosiBieHue U pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpeqMer oprannyeckoit xumuu. Mecto u
3HAUEHUE OPraHNYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHHE KaK MOPSAAO0K COETUHEHHS aTOMOB B MOJIEKYJIE COINIACHO UX BAJICHTHOCTH. OCHOBHBIE
MI0JIO)KEHUS TEOPUM XHMHUYECKOTO0 CTPOEHHUs OpraHuueckux coequHeHuil A.M. ByrtiepoBa. YrieponHslii
CKEJET OpPraHu4eCKON MOJIEKYJBl. 3aBUCUMOCTb CBOWMCTB BEIIECTB OT XMMHYECKOIO CTPOEHHUS MOJIEKYIL.
N3omepust U U30MEPBL.

IIpakTnyeckoe 3ansiTue 8

Conep:xkaHue y4ueOHOro MaTepuasa:

CocTaBiieHrEe TOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYII OpraHMYECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB, UCITIOJIb3Ys X HAa3BaHUs [10 CUCTEMAaTUYECKON U TPUBUAIBLHOM HOMEHKIAType. Pacuerst
npocreiiel GopMylbl OpraHuYeCcKOl MOJIEKYJIIbl, HCXOJSl U3 3JIEMEHTHOro cocTaa (B %).

CamocrosiTesbHast padoTa odyyarommuxcs 7

Conep:kanue y4yeOHOro MarepuaJa:

[Tonsatue o pyHkunoHanbHOU rpynme. Paaukan. [TpuHIuns! KiaccupuKaui OpraHndecKuX COeINnHEHHH.
MesxayHapoiHas HOMEHKIIATypa U IPUHIUIIBI HOMEHKJIATYpbl OpraHuuecKux coequHeHui. [lonstue 06
a30TCOJIepKAIUX COCTUHECHHUSAX, OMOJIOTUYECKH aKTUBHBIX BellecTBax (yriieBojax, xupax, oeiakax u zp.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO).

Tema 4.2.
CBoiicTBa
OpraHNU4YeCKHUX
COCIMHECHHUH

Teopernyeckoe 3ansaTue S

Conep:kanue y4yeOHOro MarepuaJa:

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAJIbHAas1 M  MEXKIyHapoJHas
HOMEHKJIaTypa, XUMHUYECKHE CBOWMCTBA, CIIOCOOBI TMOYYCHHS): TpeAeibHble (aJKaHbl U IUKJIOATKAHBI),
HenpeaebHbIe (aJKEHBI, AIKUHbI M alKaIHeHbl) U apoOMaTUYECKHE YIIEBOIOPOAbI, CIUPTHI U (EHOIbI,
KapOOHOBBIE KUCIOTHI U 3(UPHI, adbJAECTHABl U KETOHBI, aMUHBI 1 aMHUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMUSL.

IIpakTnyeckoe 3ansiTue 9

Conep:xanue yueOHOro MaTepuaJa:

CocTaBiieHre cxeM peakiiyii (B TOM YKCIIe MO MPEAI0oKEHHBIM IIeTI0YKaM MPEBPALeHH ), XapaKTePU3YIOIINX
XHUMHYECKHE CBOMCTBA OpraHu4CCKUux COGI[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB, CHOCOGBI HUX IMOJIYYCHHUA U HA3BAHUC
OPraHMYE€CKHUX COCMHEHUH MO TPUBUAIIBHOM WJIM MEXIYHAPOIHON CUCTEMATUYECKON HOMEHKIIAType.

CamocrosiTesbHast padoTa o0yyarommxcs 8

Conep:kanue yuyeOHOro MarepuaJa:

[IpakTHyeckoe NpPHUMEHEHHME OSTWICHIJHUKONSA, TIiuuepuHa, ¢eHona. [Ilpumenenue ¢opmanbpaeruia,
arneTanbAeTu/1a, YKCYCHONH KHUCIOTHL. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Molomue CBONCTBA
MblJIia. FCHCTI/I‘ICCKaﬂ CBA3b MG)K,Z[y KiiacCaMu OpI‘aHI/I‘-I€CKI/IX CoeﬂHHeHHﬁ.

1K 3.3
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Teopernueckoe 3ansiTue 6
Conep:xanue yueOHOro MaTepuaJa:
buooprannueckue coenqunenus. [Ilpumenenue u 6uoaoruueckas poiib yrieBoaoB. OKUCIEHUE YTIIIEBOJIO0B —

ITIeMa 4.3. MCTOYHMK SHEPTHHU )KUBBIX OpraHu3MoB. O0IacTu NpUMEHeHUs aMUHOKUCIIOT. [IpeBpaiiennst 6enkoB MU
Olizlj{lﬂfézgzgm B opranusMe. OnacHOCTbh BO3JICHCTBHS HA JKUBbIE OPraHW3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB
(YyraeBogoposl, CiupThl, (PEHOIBI, XJIOPOPraHUYECKHE MPOU3BOIHBIC, alTbACTHIBI U JIP.), CMBICT
Esie;r;é I:IX MTOKA3aTelsl NPEAeIbHO TONYCTUMONW KOHIICHTPALIUH.
CamocrosiTesbHast padoTa odyyarommxcs 9
MPUMEHEHUE B K 3.3
GLITOBOM I Conep:kanue yuyeOHOro MarepuaJa: §
HpOMABONCTBEHHOM I/II[eHTI/I(?I/IKaI_II/ISI OpPraHMYECKUX COEAVHEHMH OTAEIbHBIX KJIaccoB (Ha mpuMmepe Ib/IETH/I0B, KpaxMaia,
eATENBHOCTH YKCYCHOHM KHCJIOTHI, 6eum<013 U T.I.) C UCIIOJIb30BaHUEM UX (PU3UKO-XMMHUYECKHUX CBOMCTB M XapaKTEPHbIX
qelIOBeKa KayecTBEHHBIX peakiuii. Jlenatypauus 6enka npu HarpeBanuu. L{BeTHble peakuuu O6enkoB. buonornueckue
byakuum 6enkoB. buomorndeckue (QpyHKIUU XUpoB. Poib OpraHMYEcKOW XMMHUW B PEHICHUU MPOOIIeM
NUIIEBOH Oe3omacHoCTH. PojIb OpraHnueckoil XMMHUU B pEIIEHUH MPOoOJIeM YHEPreTHIECKO 0e30macHoCTH,
B Pa3BUTHUH MEIUIMHBI, CO3JaHUH HOBBIX MaTEpHaJiOB, HOBBIX HCTOYHHUKOB PHEPrHH (aJIbTEPHATHUBHBIC
VCTOYHUKHU SHEPTHH).
Paznen S. Kunerudyeckue u TepMOIHHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNSI XUMUYECKUX PeaKuni
Teopernueckoe 3ansiTue 7
Conep:kanue y4yeOHOro MarepuaJa:
CKOpOCTh peakluu, €€ 3aBUCHMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPHUPOIBI PEArHPYIOUINX BEILECTB,
Tema 5. KOHIICHTPALlUX PEArupyrONIMX BEUIECTB, TEMIIEPATYPHI U IJIOMIAAN PEAKIIMOHHOW NOBEPXHOCTHU. TeIoBbIe
Ckopoctb 3P HEKTh XUMUYECKUX peakIiii. DK30- U SHIOTEPMHUUYECKHE, PEaKIINH.
XUMHYECKUX OO6patumocTh peakiuii. XMMHUYeCKOe paBHOBECHE U €0 CMEIIEHUE MO JEHCTBUEM pa3IMuHbIX (GaKTOpOB K 3.3
peaxiui. (KOHILIEHTpalMsl peareHTOB WIN IPOIYKTOB PEaKLUy, 1aBJIE€HUE, TEMIIEpATypa) AJIs CO3AaHMsI ONTUMAaJIbHbIX ’
XUMHUYECKOE YCJIOBHMH NpOoTeKaHusi Xumuueckux npoueccos. [Ipunnun Jle [latense.
paBHOBECHE IIpakTnueckoe 3ansTue 10
Conep:kanue yuyeOHOro MarepuaJa:
Pemenne 3ananuii Ha npumeHeHue npuHnuna Jle Illarense mid HaxoKAEHUs HAIPABICHUS CMELIECHUS
paBHOBECHSI XMMHUECKOHN peakIny U aHaiu3 (DaKTOPOB, BIUSIONIMX HA CMEIIEHHE XUMUYECKOI0 paBHOBECHSL.
Pa3nen 6. PacTtBopsl
Tema 6.1. Teopernueckoe 3ansiTue 8 K 3.3

Conep:xkaHue y4eOHOT0 MaTEpHAJIA:




11

[TonsiTue o PactBopenne kak ¢usnko-xummuueckuii mporecc. PactBopbl. CrocoObl MPUTOTOBJICHHSI PACTBOPOB.
pacTBopax PactBopuMocTs. MaccoBast 1011 pacTBOpeHHOro BemiecTBa. CMBICH MOKa3zaTesis MpeleabHO JTOMyCTUMON
KOHIIEHTPALMU U €r0 HCII0JIb30BAHKE B OI[CHKE SKOJOTHYECKON O€30MacHOCTH.
IIpakTnueckoe 3ansaTue 11
Conep:kanue yuye0OHOro MarepuaJa: 3
Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUYECTHHIX 3aJlaHUN Ha PACTBOPHI, UCIOJIb3yeMbI€ B OBITOBOUM H
ITPOU3BOJCTBEHHOM AESITEIIBHOCTH YEJIOBEKa.
CamocrosiTesabHast padora odyyarommuxcs 10
Conep:kanue y4yeOHOro MarepuaJa:
[IpaBmiia 3KOMOTUYECKH [e1eco00pa3HOTro TMOBEACHUS B OBITY W TPYAOBOW JCATEILHOCTH B IEJSNX 2
COXpAHEHHUs CBOErO 3JI0POBbSl M OKPYKAIOIIEW MPUPOIHOM CpEelbl; ONACHOCTh BO3JCHCTBUS HA KHUBBIC
OpraHu3Mbl ONPE/ICTICHHBIX BEILIECTB.
Tema 6.2. IIpakTnyeckoe 3ansitue 12
ccnenoatie Conep:xaHnue yueOHOro MaTepuaJa: } - ) [IK 3.3
CBOHCTE PACTBOPOB Pemenue 3amay Ha MPUTOTOBJIIEHHE PACTBOPOB 3aJaHHOW (MaccoBOM, %) KOHLEHTpauuu (C MPaKTHUKO-
OpUEHTUPOBAHHBIMU BOIIPOCAMHU) U ONPEJICTICHUE CPEJIbl BOJHBIX PACTBOPOB.
Paznen 7. Xumus B ObITY M IPOU3BOJICTBEHHOM 1€ATEJIbHOCTH YeJI0BEKa 2
Tema 7. CamocrosiTesqbHasi padora o0yuarommxces 11
Xumus B ObITY U Coaeprxanue yqyeOHOro MaTepuaJa:
MPOU3BOACTBEHHOM Hogelimme moCTHXEHUS XUMHYECKOM HAYKH M XUMHUYECKON TexHOoJIorHH. Ponbh Xumuu B oOecrnieueHUH 2 K 3.3
IEeATENBbHOCTH 9KOJIOTHUYECKOH, SHEPreTUIEeCKON U MUIIEBOW 0€30MaCHOCTH, PA3BUTUH MEIUIIMHBI. XUMUYECKUE BOJIOKHA B
YeJI0BEKa TEKCTUJIbHOW MPOMBIIIIIEHHOCTH M UX TPUMEHEHHUE.
IIpomexyTouyHas aTTecTanus (3a4eT ¢ OLEHKOM) 2

Bcero

72
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3. YcioBus peajm3aiui NporpaMmmal 001eo0pa3oBaTebHOM JUCHMILIHHbI
3.1. Ins peaau3anuu NporpaMmbl JUCHUIJIMHBI PEXYyCMOTPEHBI CJIeAyONIe CieuaIbHblIe

MOMeIlIeHHUS:
Ne HanMeHnoBaHMe MOMeEIEHUH 1JI IPOBEACHUSA BCeX Anpec
n/n BH/I0B Y4eOHOM 1eATeJILHOCTH, MPeAyCMOTPEHHOM (MecTOmoJI0KEeHn )
Y4eOHBIM IUIAHOM, B TOM YHCJIe IOMeIeHUus 1JIsl NOMeIeHU 1JIs1
CaMOCTOATEIbHOI PadoThI, C yKa3aHUEM IepeqHs NPOBeIeHUs BCeX BU/I0B
OCHOBHOI0 000py10BaHHA, y4eOHO-HATIAIHBIX y4eOHOi1 1esiTeIbHOCTH,
MOCOOUI M UCIOJIL3YeMOT0 IPOrPAMMHOI0 NMpeaycMOTPEHHOM
obecreyeHust Y4eOHBIM IIAHOM
1. TeopeTnueckue 3aHATHS
Aynuropun Nel207.

[Tocagounbix mect 115, pabouee mecTo mpernogaBaTes,
OCHalllcHHBbIE y4yeOHOW MeOenplo; MenoBas JIOCKa,
TEXHUYECKHE CpeACTBAa OOYYCHHSs, CIyKalue s
npencraBicHus uHbopManuu Oonbinod  aymuropuu: | yi. Mamas Kamyxckas, 1.1
SKpaH HAaCTEHHBI, MIPOEKTOP. Ha6ops1
JEMOHCTPAlUOHHOTO  00OpyAOBaHHs U y4yeOHO-
HarIAAHBIX TOCOOMH, 00ECIeUYMBAIOIMMX TEMAaTHUCCKUE
WJUTIOCTPAIK, COOTBETCTBYIOIIME paboueii mporpamme
JACITUTUTUHEIL.

2. IIpakTrueckue 3aHATUA

Aynutopus Ne 2215

[Tocagounbix Mect 75, paboyee MecTO MpenojaBaTers,
OCHAIlICHHBbIE y4eOHOW MeOenplo; MenoBas JIOCKa,
TEXHUYECKHE CpEACTBAa OOYydeHHUs, CIyXalue s
MpeACTaBiICHUST HWHPOPMAUK  OOJBIION  ayAUTOPHUU:
9KpaH HACTEHHBII, IPOEKTOP.

119071, r. Mockaa, yi1.
Manas Kanyxckas 1. 1

3. [IpoMexxyTouHas arTecTanus
Aynuropus Ne 2329
[Tocagounbix mect 25, paboyee MeCTO MpernojaBaTes,
OCHAIIICHHBIC Y4eOHOU MeOeNnbio, MHTEPAKTUBHAS JTOCKA. 119071, r. Mockaa, yi1.
HaGopbl meMoHCTpalimoHHOTO 000pYyI0OBaHUS U YY€OHO- Manas Kamyxckas 1. 1

HAIVIIOHBIX IOCOOMH, 00ECIIEYMBAIOIIMX TEMATHUYECKHUE
WUTIOCTPAIMK, COOTBETCTBYIOIIME pabodeil mporpamme
JIUCLIUILINHEL.

4. CamocrosrenbHas pabora

Aynutopus Ne 1154

YATAJIBHBIA 321  OUOJMOTEKH:  IOMEIIEHHE IS
CaMOCTOSITENIbHOW pabOTBl, B TOM 4YHCIE, HAY4HO-
HCCIIeIOBATENLCKOMH, MOATOTOBKH KYpPCOBBIX U
BBITTYCKHBIX KBAJIU(DUKAITMOHHBIX PaboOT.

ITocagounbrx mect 70

Crennaxu Ui KHUT, KOMIUIGKT y4eOHOU MebOenu, 1
pabouee MeCTO COTpyAHMKAa W 6 paboymx MecT s
CTYJCHTOB, OCHAII[EHHBIC MEePCOHATBHBIMU
KOMIIBIOTEpaMH € TIOJKITI0UeHUEM K ceTH «HTepHeT» u
o0ecreyeHrneM JI0CTymna K 3JIEKTPOHHBIM OMOIMOTeKaM U
B OJEKTPOHHYIO HH(OpPMaAIMOHHO-00pa30BaTEIHHYIO
Cpeqly OpraHu3aIuu.

yi. Manas Kamyxckas, 1.1
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3.2. UudopmannonHoe odecriedyeHue 00yuYeHust

Ilepeyens pexkomMeHayeMbIX Y4YeOHbIX wu3AaHuil, VHTepHeT-pecypcoB, AONOJHUTEIbHOM
JUTEepaTypbl
1 2 3 4 5 6 7 8
Koan
Anpec caiita YyecTB
IBC 0
Bun WA IK3eM
No U3/1aHUA 3JIEKTPOHHOIO | ILJISIP
ABT
n op( HaumenoBanme (yueonmn | U3narennc I'on pecypca OB B
/ U31aHUA K, YII, TBO u31aHuA | (3amoJsiHsieTcst onoa
bl)
n MII n A HOTEK
ap.) H31aHuil B e
3JIEKTPOHHOM | YHMB
BHJIE) epcur
eTa
OcHoBHasi INTEPaTYpPa, B TOM YN CJIe 3JIEKTPOHHbIE U3IAHNUS
I'a6p | Xummus. 10 xmacc. VYuebnuk | [IpocBemen https://znanium.c -
uensH | ba3oBblil ypoBeHb -192c.- | ue 2022 om/catalog/produ
0.C, ISBN ct/2090098
Octp 978-5-
OyMO 09-
1| B 101657-
nr., 4.
Cman
KOB
C.A.
I'a6p | Xumus. 11 kmace. VYuebnuk | IlpocBenien -
uensH | ba3oBwIil ypoBeHB —127c. | ne 2022 https://znanium.c
0.C., ISBN om/catalog/produ
Octp 978-5- ct/2089904
0yMO 09-
2 B 103623-
nr. 7.
Cnan
KOB
C.A.
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AHu
HOT'CH
oBa
uB.,
Bab6ko
3B
A.B.,
ITomk
OB

B.A.

Yuebuuk | M.: 2023
u W3narenscT
npakTuk | Bo FOpait

yM

https://urait.ru/bo -
ok/himiya-
513807

U31AHUA

JononHuTEIBHAS JHTepaTypa, B TOM 4YHCJe 3JJIEeKTPOHHBIE

Jlebe | Xumus
JIeB
IO.
A.,
dane
el
H.,
1| Tomy
OeB
A.
M.,
IITamo
Baj
B. H.

Yuebnuk | M.: 2023
WM3nmarensct
BO Opaiirt

https://urait.ru/bo

513073

4. KOHTpOJ’[L H OIICHKA pe3yJbTAaTOB 0CBOCHMSA TUCHUIIJIUHBI

KoHTpoJIb U OLleHKA Pe3yabTaTOB OCBOCHUS TUCIUILUIMHBI PACKPBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIC
pe3yabTaThl, YCBOCHHBIC 3HAHWS W TNPHOOPETCHHBIC CTYJICHTaMH YyMEHHS, HaIllpaBIICHHBIC Ha
dbopMupoBaHue 00X U MPOGECCHOHATHHBIX KOMITETCHITUH.

Kommerenmmn

Paznen/Tema

Turm oreHOYHEBIX
MEpONPUITUI

I1K 3.3 BeiOupats
MIPOTPECCUBHBIE CITOCOOBI
KpaIlIeHNs ¥ TIeYaTaHusl,

[IPUMEHSIEMBIE KPACUTEIIN.

Pazgen 1. Temsr 1.1., 1.2. Pa3znen
2. Temnl 2.1., 2.2. Paznen 3. Tembl
3.1.,3.2.,3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3.
Pazgen 5. Tema 5.

Pazgen 6. Temsul 6.1., 6.2. Paznen
7. Tema 7.

- YCTHBIH OMpOC;

- OIICHKA KOHTPOJIBbHBIX
pabor;

- OIICHKA MTPAKTUYECKUX
pabort (pemeHus 3aqaHui U
3a/1ay4);

- OIICHKa TECTOBBIX
3aJIaHui;

- OIICHKA BBIMIOJIHEHUS
CaMOCTOSITENIbHBIX paboT;
- OIIEHKa JOKJIAJOB.




15

PazpaboTunku paboueit mporpamMmsl:
PazpaboTunk

Pabouas nporpamMma coryiacoBaHa:
Jupekrop koyemxa

HauvannLHuk
yIpaBJICHHUS 00pa30BaTEIbHBIX MPOTPAMM U ITPOCKTOB

Bacunnesa M.

Meuetnna M.A.

HukuraeBa E.b.



MunuctepcTBo 00pa3oBanus u Hayku PD
®enepalibHOE TOCYAAPCTBEHHOE OI0IKETHOE 00PA30BATEIBLHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«Poccuiickuii rocyaapctBeHHbIN yHUBepcuTeT uM. A.H. Kocbiruna
(Texnomoruu. J{u3zaiin. UckyccTBO)»

YTBEPXJIAIO

[IepBb1it TPOPEKTOP — IPOPEKTOP

10 00pa3oBaTEIBHOM NESITEIHHOCTH

C.I'. lemOunkuii

« » 20 T.

Komnemx ®I'BOY BO «PI'Y um. A.H. Koceirnuay

®OHJI OHEHOYHbLIX CPE/ICTB
VUYEBHOU JAUCHUITJIMHBI
OVIIL.07 «Xumus»

[ITICC3 no cnenuaipbHOCTH

54.02.03 XymoxecTBeHHOE 0(hOPMIICHUE U3ACIINI TEKCTUILHON U
JIETKOW TPOMBIIIIJIECHHOCTH

Pa3pabotunk: BacunseBa M.I., npenoaaBarens KoJjieaKa



@DOH/ OIICHOYHBIX CPEACTB MpeIHAa3HAuCH JUIsl aTTECTAlUN O0YYaoLIMXCs HAa COOTBETCTBHE UX
MEePCOHAIIBHBIX JOCTUKEHUM MPHU OCBOCHUU MPporpaMmbl TUCHUIIMHBI OYIL.12 «Xumus»
OCHOBHOHM oOpa3oBarenbHOil mporpammbl CIIO — mporpaMMbl HOATOTOBKM CIIELUAINCTOB

cpenHero 3BeHa mo crnenuanbHocTH 54.02.03 XynmoxecTBeHHOE OGOPMIICHUE W3ICITHA
TEKCTWJIBHOW U JIETKOM MPOMBIIIJIEHHOCTH.

OueHuBaHuEe pe3ylbTaTOB OCBOEHHUS OCYIIECTBISETCS C IOMOIIBIO TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M TPOMEKYTOUHOW aTTecTauuH. TeKylmuid KOHTPOJb YCIEBAEMOCTH U
MPOMEXKYTOUHAsI AaTTeCTalusl TMPOBOIATCA B coOTBeTCTBUU ¢ IlomoxkeHneM o Qopmax,
NEePUOUYHOCTH U MOPSAJIKE TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOUHOU aTTeCTalluu
o0yyaromuxcst 1o 00pa3oBaTeIbHBIM IPOrPpaMMaM CpeIHEro MPOopEeCCHOHATBHOTO 00pa30BaHUS
PT'Y um. A.H. Kocsiruna.

OcBoenne conepxkanus yueOHoi mucuuruimabl « XMMUS» obecrieunBaeT ITOCTHKEHUE
CTYACHTaMH CIIEIYIOIINX PE3YIbTAaTOB:

*  PesyabTaTnl ocBOeHHS Y4eOHOM M CHMIIIMHBI

JUYHOCMHbIE:

® TOTOBHOCTb K AaKTHUBHOW JOEATEIBHOCTH TEXHOJOTMYECKOM M  COLUAIBHON
HaIPaBJIECHHOCTH, CIOCOOHOCTh WHUIIMMPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJIHATH TaKYIO JESITEIbHOCTD;

® HHTEpPEC K pa3IMuHbIM chepam npodecCHOHATbHON AesTETLHOCTH,

® YyMEHHE CaMOCTOSTeNbHO (OPMYIHMPOBATH W  aKTyaJU3upoBaTh Hpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

® ONpeaciIiaATh LEIH ACATCIBbHOCTH, 3a/1aBaTh NAapaMETPhl U KPUTCPUU UX TOCTHUIKCHMUS,
® BBHIIBJIATH 3AKOHOMCPHOCTH U IPOTUBOPEUMS B paCCMATPUBACMBIX SIBJICHUSIX,

® BHOCHUTbH KOPPEKTUBHI B ACATCIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISIM,
OLICHUBATL PUCKU MOCJIEICTBUIM ACATCIIBHOCTH,

® pa3BUBAThb KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX TPpoOiieM

mem anpedmemuble:

® BIAJICTh HaBBIKAMHU y4eOHO-UCCIIEOBATEILCKOM U MMPOCKTHON JAESITETLHOCTH,
HaBBIKAMH pa3peIIeHUs mpooIieM;

®  BBIABIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3U U aKTYalIM3UPOBATh 3a/a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHUS, HAXOAUTb apIyMEHTHI IJIs JOKA3aTelIbCTBA CBOUX
YTBEPKJICHUM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELICHUS;

® aHAJIM3UPOBATH INOJYUYCHHBIC B XOJ€ PCHICHUS 3a1a41 PE3YyIbTaThl, KPUTHYCCKU
OLCHUBATL UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUSAX,

® yMeTbh [IEPEeHOCUTh 3HAaHUS B TO3HABATENIbHYIO M MPAKTUUYECKYIO 00IacTu
KU3ZHEACITEIbHOCTH;

® yMeTb UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX o0acTei;

® BbIABUT'AaTb HOBBLIC HJICU, npeajiaratb OPUIMHAJIIBHBIC TMOAXOAblI W PCIICHUSA,

npeomMemmvlx:

® chOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKH U OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOTO Ha JHAJIOT€ KYIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;
® COBEpIICHCTBOBAHME SI3BIKOBOM W  YHUTATENbCKOM KYJIBTYpPHl Kak CpeAcTBa
B3aMMOJICHCTBHS MEXKY JTIOJBMH U IMO3HAHUS MUPA;
® (0CO3HaHME LIEHHOCTU HAyYHOU JeSTeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH TPOEKTHYIO
2



" UCCIICAOBATCIIBCKYIO ACATCIbHOCTh MHANBUAYAJIbHO U B T'PYIIIC,

BJIQ/IeTh HaBBIKAMHU TMOJY4YeHHs] HH(OpPMAlMM U3 HCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATh MOKUCK, aHAJIU3, CUCTEMATU3aLlMI0 U UHTEPIPETALINIO
uH(pOpMaLUU PAa3INYHBIX BUIOB U (OPM MPEICTABICHUS;

UCIIONIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHI B
pPEIICHWH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTraHMU3AIMOHHBIX 3aJad C
coOnrofeHreM TpeOOBaHUN JPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHCHBI,
pecypcocOepeKeHus, TPaBOBBIX M ITHYECKUX HOPM, HOPM HHOOPMAIMOHHON

0e30IMacHOCTH;

(I)OpMI)I U METOAbI KOHTPOJIA:

Texkymuii KOHTPOJIb

IIpome:xyTouHast
arrecrauus

o CamocrosTenbHas pabora.

o CamocrosTenbHasi BHeayIMTOpHas paboTa,
IIPaKTUYECKHE 3a1aHNUS.

e YCTHBIE BBICKAa3bIBaHUS 00YyYarOIUXCS B XO/1€
MIPAKTUYECKUX 3aHATUH.

o CamocrosTenbHas MUCbMEHHAs BHEAyJUTOpHAas paborta.

e 3ayer c OLEHKOU

e YCTHBIE BBICKAa3bIBaHUS 00YYarOIUXCS B XO/1€
MIPAKTUYECKUX 3aHATUH.

¢ YCTHBIC OTBETBHI.

o UVuauBunyanbHbIN U GPOHTAIBHBIN OMPOC B XOJ€
ayIMTOPHBIX 3aHATHM.

3ayeT ¢ OIEHKOU




o KoMIUIeKT OLleHOYHBIX CPeICTB A5l NPOBe/IeHUsI TEKYIIero KOHTPOJIs

yYcneBaeMoCTH

.1. Iepedensb yCTHBLIX BONPOCOB 15l NPOBEPKH TEKYIIUX 3HAHMIA 110 pa3ieaaM U

TeMaM XUMHUH

Pa3zgen

Ilepeyenb BonpocoB

OcCHOBBI CTpPOEHMS

BelllecCTBA

CoBpeMeHHass MOJIeNIb CTPOCHMSI aToMa. ODJEKTPOHHas KOHuUrypamus
atoMa. Knaccudukanus XUMUYECKUX DJIEMEHTOB (S-, p-, d-2JIeMEeHTHI).
Banentnble snextpoHsl. BaneHTHOCTh. CHUMBOJIMYECKHUN SI3bIK XHUMHH.
XYWMHUYECKUN D3JEMEHT. OJEKTPOHHAs INPUPOJIa XUMUYECKOW CBS3H.
DNeKTPOOTPUIIATETLHOCTh. BUABI XHUMHYECKOW CBs3M (KOBaJleHTHAs,
WOHHAs, METAJUTMYeCKas, BOJOPOJHAs) M CIOCOOBI ee 00pa3oBaHUS.
[Tepuonuueckas cucrema xumuueckux snemeHtoB .M. Menneneena.
@usnueckuit cmbicn  Ilepuonmnueckoro 3akona J[.M. Menneneesa.
3aKOHOMEPHOCTH  M3MEHEHMsSI CBOMCTB XHMHMYECKHX  DIJIEMEHTOB,
o0pa3yeMbIX WMH TPOCTBIX U CIIO)KHBIX BEUIECTB B COOTBETCTBUHU C
MIOJIOKEHUEM XMMHUYEcKoro »siemeHta B Ilepmoguueckoil cucreme.
MupoBo33peHueckoe 1 HaydyHoe 3HadeHue [lepuonuyeckoro 3axona JI.1.
Menpeneea. IIpornozsr JI.MA. MennaeneeBa. OTKpbITUE HOBBIX
XUMHUYECKUX HJIEMEHTOB.

XuMUYeCKHe peakuu

CocTaBieHHUE YPAaBHEHUN PEAKIM COCTUHEHUS, PA3JIOAKEHUS, 3aMEIIICHU,
oOMeHa, B T.4. peaKiuii TOPSHHUsI, OKUCICHHUS-BOCCTAHOBIICHUSI.

Monp Kak enuHUIA KOJIMYECTBA BellecTBa. MouisipHass macca. 3aKOHBI
COXpaHEHHMsT MacChl W JHEpruu. 3akoH ABOraapo. MospHbIA 00beM
razoB. OTHOcUTENbHAsl IUIOTHOCTH ra3oB. PacueTrsl 1o ypaBHEHUSIM
XUMHYECKHUX PEAKINI C MCIIONIB30BAHHEM MAacChl, 00beMa (HOpMaIbHbBIE
yCIIOBUSI) Tra30B, KojuuecTBa BemiecTBa. Kiaccubukauus ¥ THUIIBI
XUMHUYECKUX PEAKIUN C yJaCTHEM HEOPTraHUYECKUX BELIECTB. Y paBHEHUS
OKHCJICHUSA-BOCCTAaHOBIEHUA. (CTeneHb OKucieHuss. OKUCIUTENb U
BOCCTaHOBUTENb. Peaknmu wnoHHOro obOmeHa. CocTaBleHUE peakIui
MOHHOIO OOMEHa NyTEeM COCTaBJIEHMSI UX IOJHBIX U COKPAIIEHHBIX
HMOHHBIX ypaBHEHUU. Teopus aIeKTPOIUTUYECKON qucconuanuu. MoHsI.
DIEKTPOIUTHI, HEAJIEKTPOIUTHI.

CTtpoeHue u cBOliCcTBa
HEOPraHUYeCKUX

BellleCTB

[Ipenmer Heopranmdeckoi xumuu. Kiaccudukaius HEOpraHUYECKHX
BemecTB. [IpocTeie u ciioxkHbie BemecTBa. OCHOBHBIE KIIACCHI CIIOMKHBIX
BEIIECTB (OKCHIbI, TUAPOKCHIBI, KHUCIOTHI, coin). B3auMocBs3b
HEOPraHWYECKNX  BEIIECTB. ArperaTHble  COCTOSIHUS ~ BEIECTBA.
Kpucrannuueckne u amopdHble BemlecTBa. THIBI KPUCTALTUICCKIX
pemieTok  (aromMHasi,  MOJIEKYJSpHAs, HOHHAs, MeTaJJIH4ecKas).
3aBUCUMOCTD (PU3MUYECKUX CBOMCTB BELIECTBA OT TUMA KPUCTALIIMYECKON
pemeTKu. 3aBUCUMOCTh XWMHMUYECKOW AKTHMBHOCTH BEIIECTB OT BHAA
XUMUYECKOM CBSI3M M THUINA KPUCTALIMYECKOM pemeTkd. [Ipuunnbl
MHOroo0pa3zusi BemectB. Mexaynapoanas (MIOIIAK) u TpuBmansHas
HOMEHKJIaTypa HEOPraHUYECKUX BemecTB. Mertaisl. O0uue pusndeckue
U XUMHUYECKHEe CBOicTBa MeTaiuioB. CriocoObl monydeHus. Hemeramibl.
OOue (usnuecKkue ¥ XUMHUYECKUE CBOWCTBA HEMETAIIOB. THMHUYHBIE
cBoiictBa HemeTauioB [V— VII rpynn. Kinaccudukanus 1 HoMeHKIaTypa
COCAMHECHUN HEMETAIUIOB. XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHUYECKHX BEIECTB (OKCHUIOB, THIPOKCUIOB, KUCIIOT, COJIEH U JIp.).




Crtpoenue u cBoiicTBa
OpraHn4yecKuXx

BelIeCTB

[losiBieHUE 1 pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [Ipenmer
OpraHU4YeCKOM XMMUHU. MeCTO U 3HaY€HHE OPraHUYECKOM XUMUU B CUCTEME
€CTECTBEHHBIX HayK.

XVMMHUYECKOE CTPOCHHE KaK IOPAJOK COEAMHEHHS aTOMOB B MOJIEKYIIE
COTJJACHO MX BAJIEHTHOCTU. OCHOBHBIE IMOJIOKEHUS TEOPUH XWMHUUYECKOIO
CTpPOCHHMSI OpraHudeckux coenuHeHuii A.M. bBytnepoBa. VYrieponHsii
CKEJIET OpPraHMYeCKOW MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOIO CTpOoeHHs Mosiekyna. M3omepus u u3zomepsl. CBoiicTBa
OpraHMYECKUX COCIMHEHUN OTAETbHBIX KIJAcCOB (TpUBHAJbHAS U
MEKIyHApOJHAs HOMEHKIATypa, XHMHYECKHE CBOMCTBa, CIIOCOOB]
MOJIYUCHHS): TpeAebHbIe (aJKaHbl M IIUKIOAJKAHBI), HEMpeIeIbHbIC
(a7KeHbI, ATKUHBI U ANKaJUCHBI) U apOMaTUYECKHE YTIeBOAOPOIbI, CIIUPTH]
1 (eHOJIbI, KapOOHOBBIE KUCIOTHI U AUPHI, aATbIAETUABl U KETOHBI, AMUHBI U
AMUHOKHCJIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS.

Kunernueckne n
TEePMOJUHAMHYECKHUE
3aKOHOMEPHOCTH
NPOTEeKAHUSA

XHUMHYECKHX peaKkuuid

CKOpOCTh pEakIuy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPUPO/IbI
[pEearupyromux  BEIIECTB, KOHIEHTPAIlMH  pEarupyromux  BEIIeCTB,
TEMIIEpaTyphl U TIIOMIAAN PEaKIIMOHHON MOBEPXHOCTH. TersoBblie 3 HeKTh]
XUMHYECKUX PEaKIUi. IK30- U SHIOTCPMHUUECKUE, PEAKIIUH.

OOpatumocTh peakiuii. XuMUYecKOoe PaBHOBECHE U €r0 CMEIICHHE O[]

JNCHCTBHEM pasNUYHBIX (PAKTOPOB (KOHIIEHTPALUS PEareHTOB WIIH
MPOAYKTOB  pEaKIuW, JaBJCHUE, TeMIlepaTypa) Ui  CO3JIaHus
ONTUMAJIBHBIX YCJIOBUM MPOTEKAHUS XMMHYECKHUX IMpoueccoB. [IpuHim
JIe IlaTenne.

PacTBoOpbI

PactBopenue kak Qusznko-xumuueckuii mporecc. PactBopel. CriocoOsl
MPUTOTOBJIEHUSI  pacTBOpoB.  PactBopumocTh.  MaccoBas 1ol
pacTBopeHHOro BemiecTBa. CMBICI TOKa3aTess MPENeNbHO JTOMYCTUMOM
KOHILIGHTpAallUd M €ro HCIOJb30BAHHE B OLIEHKE 3KOJIOTMYECKOU
6e3omacHoctr. [IpaBuiia 3KOIOTUYECKH IIEIECOO0Pa3HOTO TMOBENCHUS B
OBITY ¥ TPYJOBOM JIE€ATEIHHOCTH B LENSIX COXPAaHEHUS CBOETO 370POBb U
OKpY>Kalollle MNPUPOTHON CpEeabl; OMAaCHOCTh BO3JCHCTBUSA Ha >KHUBBIC
OpraHu3Mbl OMMPCACIICHHBIX BCIICCTB.

Xumus B ObITY H
NPOU3BOACTBECHHOM
AeATeJIbHOCTH

Y€JI0BCKA

Hogeiime 1oCTUXEHUST XUMAYECKON HayKH M XMMHUYECKON TEXHOJIOTHH.
Ponp xumuu B o6ecriedeHnH KOJIOTHYECKOM, SHEPTETHUECKOW M MUIIIEBOM
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIINHBI. XI/IMI/I‘IGCKI/IG BOJIOKHA B
TGKCTHHBHOﬁ HpOMBIH_UIGHHOCTI/I n ux HpI/IMeHeHI/Ie.

Kpurepum ouenku:

OlleHKa «OTJIMYHO» CTaBHUTCA, €CJIU CTYACHT IMOKa3aJl ITOJTHBIN O6’beM, BBICOKHI YPOBCHB
1 Ka4eCTBO 3HAHMH 10 JaHHBIM BOITpOCaM, BJIAACCT KyJIBTypOfI O6H_I€HI/I$I 1 HaBbIKaMH HAYy4YHOT'O
H3JI0KCHUA MaTCpHraia, YCTaHABIUWBACT CBA3b MCKAY TCOPETUYCCKUMHU 3HAHUAMU U crocodamu
HpaKTquCKOﬁ ACATCIIBHOCTH, SAICHO.

OlleHKa «Xopouio» CTaBUTCA, €CJIIM CTYACHT JIOTHYHO WU HAYYHO HU3JIOXKHWJI MaTCpuall, HO
HCAOCTATOYHO ITIOJHO OHNpCACISACT MPAKTUYCCKYHO 3HAYUMOCTb TCOPCTHYCCKUX 3H21HHI>1; HC
BBICKA3bIBACT CBOCH TOYKU 3pC€HUA IO JaHHOMY BOIIPpOCY, HE CMOI' J1aTb AOCTAaTOYHO ITOJTHOT'O
OTBCTA HA MMOCTABJICHHBLIC BOITPOCHI.



—

Ouenka «yaoBJIETBOPUTEJIbHO» CTAaBUTCS, €CIM CTYAEHT IIPU PACKPBITUU BOIIpoca
JIOMTYCTUIJI COJepXKATENbHbIE OIIMOKH, HE COOTHEC TEOPETUYECKHE 3HAHHUS U COOCTBEHHYIO
MPAKTUYECKYIO JEeSTeIbHOCTh, MWCIBITHIBAET 3aTPYAHEHHs] MpPU OTBET€ Ha OOJBIIMHCTBO
BOIIPOCOB.

OuneHka «HeyJAOBJIETBOPUTEJbHO» CTAaBUTCA, €CIU CTYAEHT TIOKa3al cliadble
TEOPETUYECKHE 3HAHUS, JOMYCTHII IpyOble OIMOKH MPU PACKPBITUH BOIIPOCA, HE CMOT' OTBETHTD
HAa 33JIaHHbIE BOIIPOCHI

CamocrostenpHas padora 1.
Bapuanr 1
1. Bpruncnure MOJSPHYIO Maccy 3KBHBajeHTa (T/MOJb) cyiabdara amoMuHUA. 3Has, 4TO
cynb(baTa aMMOHHUS B35ITO 15 Ty, BBIYUCIIUTDH €0 KOJIMYCCTBO BCIICCTBA.
2. Hamucarp ypaBuenus peakmuii: Br,—NaBr—NaCl—-NaNO3;—NaNO;
3. 3anummre MOJIEKYJISIPHOE U COKpPAlleHHOE MOHHOE YPAaBHEHUS PEAKIMH, IPOXOAIICH B
BOJHBIX pacTBopax Mexay CaCO3 u uzbpitkom CO»

Bapuant 2

1. Bpluuciure MOJSIpHYIO Maccy OSKBUBaieHTa (T/Monib) (ocopHOl KHCIOTHL. 3Has, 4TO

(dhochopHOIt KUCITOTHI B3STO 13 T, BBIYUCIUTH €r0 KOJUYESCTBO BEIIECTBA.
2. Hanwucare ypaBaenus peakuuii: Cl,—HCl—CuClh—NaCl—AgCl

3. 3anumure MOJIEKYJISIPHOE U COKPAIIEHHOE HOHHOE YpaBHEHUS PEeaKIMH, TPOXOAIICH B BOAHBIX

pactBopax mMexny Al(OH)s u n36sirkom KOH
Bapuant 3

1. Beruucnure MOJSIpHYIO Maccy SKBHBaJIeHTa (T/Mouib) okcuzaa cepsl (VI). 3Has, 4To okcua cepbl

(VI) B351TO 5 T, BBIYUCIUTH €r0 KOJUYECTBO BEIIECTRA.
2.Hammcarp ypaBHenus peakiuii: Na—NaOH—Fe(OH);—Fex(SO4);—Fe(NOs3)3

3.3anuumnTe MOJIEKYJISIPHOE M COKpAIlleHHOe HOHHOE YPAaBHEHUS PEaKIUH, IPOXOIAIICH B BOJHBIX

pactBopax Mexy Pb(NOs3)2 u u3dsitkom NaOH

Bapuanr 4

1. Bpruncnure MOJSpHYIO Maccy SKBHBaJeHTa (r/Mosib) ruapokcuaa wmenu (II). 3mas, dro

ruapokcuaa meau (I1) B3sito 27 r, BBIYUCINUTD €r0 KOJIMYECTBO BELIECTBA.
2.Hanucars ypaBaenus peakuuit: Fe—FeClhb—Fe(OH),—FeSOs—Fe(HSO4)2

3.3anumuTe MOJIEKYJISIPHOE M COKpAIlEHHOE HOHHOE YPAaBHEHUS PEAKIUH, TPOXOIAIIEH B BOJHBIX

pactBopax Mexay CrClz u nzdertkom KOH

Bapuant 5

1. Berancanre MOJpHYIO Maccy 3KBUBaJIeHTa (r/Moib) xjopuna xkenesa (I1I). 3xas, uro xmopuna

xenesa (I11) B3sTo 27 r, BBIYUCIUTD €ro KOJUYECTBO BEIICCTRA.
2.Hanwucarp ypaBHeHus peakuuii: SO2—S03—NaxSOs—NaHSOs—NaxSO4

3.3anummTe MOJIEKYJISIPHOE M COKpAIlleHHOE HOHHOE YPaBHEHUS PEaKIUH, IPOXOIAIIEH B BOJHBIX

pactBopax Mexay NaH2PO4 u uz6sitkom NaOH

CamocrositenbHas padbora 2
Bapuanr 1

CocraBbTe CTPYKTYpHBIE (DOPMYJITBI BCEX M30MEPHBIX aNKUHOB cocTaBa CsHio.
Hamnumure ypaBHeHUS peakUui CIeAYOMUX IPEBPAILCHUI

Br,, hv KOH HBr Br,, hv KOH

n306yTaH = A = B s & —= D —=F
CIHPT ROOR H20

HuTtpoBanue ankana cocraBa CsHi> mpuBoauT K 00pa30BaHUIO TOJIBKO OJHOTO
MOHOHMTpPOIPON3BOIHOr0. Hapucyiite cTpykTypHyto GopMyily U Ha30BUTE aJlKaH.
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Bapuant 2
CocraBbTe CTpYKTypHBIE (POPMYIIBI BCEX H30MEPHBIX apeHoB cocTaBa CoHia.
Hanumure ypaBHeHUS peakiuii CIESAyIOIUX IPEBPALLICHUI

Br
HiC—CH—CH; —2» AN _ g

t
lNaOH, CszOH

|
CHs hv

02’/ W‘\Jog

D E c

CwMmech xJIopMeTaHa U XJIOp3TaHa Harpeiy ¢ MeTaJUIMYeCKUM HaTpueM. Hanumure ypaBHEHUS peakiuii

1 HAa30BUTC BCC BO3MOKHBIC TPOAYKTEI.

Bapuanr 3
CocraBbTe CTPYKTYpHBIE (DOPMYJITBI BCEX M30MEPHBIX aIkeHOB cocTtaBa CsHio.
Harnumure ypaBHEHUS peakuui CIeAYOMUX IPEBPAILCHUI

H,SO; ~ KMnO
CHy—CH—CH—CH; — 11, A KOH, g —E c S p
H,0 180°C | H,0

HCI, H,0,

E
Hanummre ypaBHeHUE peaklMM U HA30BUTE NMPOAYKT peakuuu Bropua mid 2,2,3-tpumerni-3-
xJopOyTaHa.
Bapuanr 4
CocrtaBbTe CTPYKTypHBIE (POPMYIIBI BCEX M30MEPHBIX CONPSKEHHBIX akaueHoB cocTaBa CoHise.
Hamnumure ypaBHEeHUS peakUui CIEAYIOMUX IPEBPAILCHUI

o o
Al,C; —1C! > A 15000C 5 600°C_ . CHCl | KMnOy
CakT =~ AICl; H*

Harmmmure ypaBHeHuUst B3auMoaecTBus 1 Moab 2-metwii-1,3-nentaauesa ¢ 1 Monbs 6poma npu
pa3sIUYHBIX TEMIIEpATypax.

E

Bapuanr 5
CocraBbTe CTPYKTYpHBIC (HOPMYJIIBI BCEX H30MEPHBIX JIMTHEHHBIX akagrueHoB coctaBa C7Hio.
Harnumure ypaBHEHUS peakUui CIEAYIOMUX IPEBPAILCHUI

HCl | 600°C _ 1Br, _ KOH
—f

Mg4sC3 —>A—>B c 2D

C akT hv H,O
KMnO4, HZSO4

E

[To peakuuu Bropia nomyuure 1,3-AMMETHIIUKIONEHTAH.



2 Kpurepuu oneHuBaHus
IIpakTnuyeckne padoTsl
Kpurepun oneHku:

® OIICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, ecii 0e3 omubok pemiensl 90%-100%
3aja4

® OILIEHKA «XOPOII0» BBICTABJISETCS CTYAEHTY, €CiM BepHO pemeHbl 60— 90 % 3agau wnu
JIONYLIEHbl HE3HAYUTEIbHBIE OIINOKY B 2 3a/1a4aXx;

® OIICHKA «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CJIA BEpHO peteHsl 35%- 60%
3a[auu WK JIOMYILEHbl He3HAUNTeNIbHbIE OUIHMOKY B 3 3a7auax

® OICHKAa  «HEYJOBJIETBOPUTEIHLHO» BBICTaBJISIETCSA CTYAEHTY,  €CI’
BEpHO peleHsl 35% 3anauu WM JONyIIeHbl He3HaYUTEeIbHbIE OIIMOKH B 5 3a/1a4ax

3 @oHJI OLIEHOYHBIX CPEACTB VISl IPOBEJEHUS NMPOMEKYTOYHOM aTTecTaAlluu

3AUYET C OIIEHKOH

ean: onpeaenenne ypoBHs chopMUPOBAaHHOCTH 0A30BBIX 3HAHUN M YMEHUH TI0 y4eOHOM
JUCIHUATUIMHE «XUMHUS».
B xone uzydeHus CTyeHTHI JOHKHBI 3HATh U YMETh:

® PemraTh 3a7aHug HAa UCIIOJIB30BaHUE XUMHUYECKOU CUMBOJIMKY U Ha3BaHUU COCTUHEHHUHU
[0 HOMEHKJAType MEXIYHAPOAHOIO COK03a TEOPETHYECKOM M NPUKIAAHOW XUMHH H
TPUBUAIBHBIX HA3BaHWM JUIS COCTABIICHUS XHMHYECKUX (POPMYJT JIBYXaTOMHBIX COCIUHEHHIA
(oxcuaoB, cynb(pHUIOB, TUAPUIOB U T.I.) U APYTUX HEOPTraHUYECKUX COCIUHEHHH OTAEIbHBIX
KJIACCOB. Y CTAaHaBIMBAaTh CBSI3M MEXKIY CTPOCHHMEM AaTOMOB XWUMHYECKHUX DJIEMEHTOB H
NEPUOJIUYECKUM H3MEHEHUEM CBOWCTB XUMHUYECKHX DJEMEHTOB M HUX COCIWHEHHM B
COOTBETCTBUHU C MOJ0KEeHUEM [lepro1nuecKoi CUCTEMBI.

® (CoCTaBIATh ypaBHEHUS pEaKUUi COSAMHECHMsI, PA3JIOKEHUS, 3aMEIICHUs, OOMEHa, B
T.Y. peaKkLIUi TOPEHHUS], OKUCIIEHUSI-BOCCTAHOBIICHUSL.

® YMETh pacCUMTHIBAThH: MOJIb BEIIECTBA, €I0 MOJISIPHYIO Maccy. [IpoBoauThs pacyeTsl mo
YPaBHEHUSAM XMMHUYECKHUX PEaKLUN C UCIOJIb30BAHUEM MAacChl, 00beMa (HOpMallbHbBIE YCIOBHUSA)
ra3oB, KOJIMYECTBA BELIECTBA.

® CoCTaBiITh pEaKIMM HOHHOIO OOMEHa IyTEeM COCTaBJIE€HUS HX TOJHBIX H
COKpAILICHHBIX HOHHBIX YPABHEHHUI.

® Pemarh mpakTUYecKUe 3aJaHUS MO KilaccU(DHUKAIMN, HOMEHKIATYPE U XUMHYECKUM
dbopMynaM HEOpraHMYECKHX BELIECTB PA3JIMYHBIX KiaccoB. Ha3piBaTh U cOCTaBIATH (OPMYIIbI
XAMHUYECKHUX BELIECTB, ONPEAEIATH PUHAIIIEKHOCTD K KJIaccCy.

® COCTaBIIAITh YPABHEHHsS XUMHUYECKHX PEAKUUN C Y4aCTHEM MPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHUJIOB METAUVIOB, HEMETAJUIOB U
aM(OTEpHBIX JIEMEHTOB; HEOPTraHUYECKUX KHUCJIOT, OCHOBAHUNW M aM(OTEPHBIX T'HMAPOKCHIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

® CoCTaBiATh TMOJIHBIE W COKpAIICHHBIE CTPYKTYPHBIE (OPMYIbI OPraHUYECKHX
BEILIECTB OTAEJIbHBIX KJIACCOB, MCHOJb3ysd MX Ha3BaHUS M0 CUCTEMATUYECKONM U TPUBHAIBHOU
HOMEHKJarype. Pacuersl mpocTeiimeil QopMysibl OpPraHHYecKOH MOJEKYNIbl, HCXOIsl U3
AJIEMEHTHOTO0 cocTaBna (B %).

® (CocCTaBiATh CXEMbl peakuuit (B TOM YHCIE€ MO MPEIOKEHHBIM IeNoYKaM
MPEBpAIICHUI), XapaKTEPU3YIONIUX XHWMHYECKHE CBOWCTBA OPraHUYECKUX COCTUHCHUN
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OTJENbHBIX KJIACCOB, CHOCOOBI MX MOJY4YEHHUsS M Ha3BaHUE OPraHUYECKUX COEIMHEHHMH II0
TPUBHUAIIBHON WJIM MEXKIYHAPOIHON CUCTEMATUYECKOM HOMEHKIIATYPE.

® Pemarte 3amaun Ha npumeHeHue npuHuuna Jle Ilarenbe mis HaXOXIEHUS

HaIpaBJICHUS CMEIIEHUS PABHOBECHS XUMUYECKOM peakluu U aHaU3 (PaKTOPOB, BIMSIOMUX HA
CMELICHUE XMMUYECKOTO PABHOBECHS.

® Pemate 3a7ayd  Ha NOPUTOTOBJICHHE PpAcCTBOPOB 3aJaHHOM (MaccoBoil, %)

KOHIIGHTpaLUHU (C MPaKTHUKO-OPHEHTUPOBAHHBIMH BOIPOCAMHU) U ONPEICICHUE CPEeAbl BOAHBIX
pacTBOPOB

YyeOHas TUCHUILIMHA : XUMUSA

Tema: 3auer.

—

N —

N —

Bapuanr 1

Harmmcarp ypasuenus peaknuii: Cu—CuO—CuSOs4—CuClb—Cu
3anummTe MOJEKYISIPHOE U COKpAIIEHHOE HOHHOE YPaBHEHUS PEaKIMU, MPOXOJAIIEH B
BOJHBIX pacTBopax Mexay CaCO3 u uzbpitkom CO»
Harnumure ypaBHEHUS peakUui CIEAYIOINX IPEBPAILCHUI

Br,, hv KOH HBr Br,, hv KOH
H300yTaH - A - B = C —= D ——=E

CIHPT ROOR H20

HutpoBanue ankana cocraBa CsHi> mpuBoauT K 00pa30BaHMIO TOJIBKO OJHOTO
MOHOHUTPOIPOU3BogHOT0. Hapucyiite cTpykTypHYyI0o popMyiny U Ha30BUTE aJIKaH.
Omnpenenure AH 6 H2O2 B peakumm: 2H,0, — 2H>O(k) + O, 3Has1, 4TO cTaHaapTHAS
sHTanbIMA o0pasoBanust AH ep(H20) = -286 x/[x/Monb n AH° peakiun = -196 x/Ix.
Brruucnure MonsipHyro Maccy 3KBUBaJIeHTa (T/Mouib) xiopuaa skenesa (I11). 3nas, uro xmopuna
xenesa (I11) B3sito 7,2 T, BBIYUCIUTH €ro KOJMYECTBO BEIIECTBA.

Bapuanr 2
Harmmcarte ypaBuenus peaknuii: Clhb—HCI—CuClb—NaCl—AgCl
3anuuuTe MOJIEKYJISIPHOE U COKPALLICHHOE HOHHOE YPABHEHMSI p€aKLUU, IPOXOASIIEN B BOJAHBIX
pactBopax Mexay Al(OH); u n36srtkom KOH
Harnumure ypaBHeHUS peakUui CIEAYOMUX IPEBPAILCHUI

CHs
CHsCl, AICl;  KMnOy, H*  H,SOy, t

> A —» B —» C

Berancnute AH® peaknuu 3Fe;Os + 8Al — 4A1LO; + 9Fe, ecnu craHmapTHbIC SHTAIBINAN
o0pa3oBaHMs BEIIECTB paBHBI COOTBETCTBEHHO (B KJ[K/Momb): AH%gp(FesOs) = -1118;
AH006p(A12O3) =-1675.

CocTaBbTe CTPYKTYpHBIE (JOPMYIBI BCEX BYXAaTOMHBIX MPEACTBHBIX CIIUPTOB, UMEIOIINX MSATh
aTOMOB yIJIepo/a.

Bbruucnute MoNsipHYIO Maccy SKBUBaieHTa (r/monb) ruapokcuna meau (II). 3nas, uto
ruapokcuaa meau (I1) B3sTo 3,15 T, BBIYUCIUTH €r0 KOJTMYECTBO BEIIECTBA.

Bapuant 3
Hanucats ypaBaenust peakuuii: Na—NaOH—Fe(OH);—Fex(S04)3—Fe(NO3)3
3anuimmTe MOJIEKYISIPHOE M COKPAIICHHOE HOHHOE YPABHEHHSI PEAKIIMH, IIPOXOISIIEH B BOJHBIX
pactBopax Mexy Pb(NOs3)2 u u3dsirkom NaOH
Hanumure ypaBHeHUs peakiuii CIESayIOIUX IPEBPAICHUN
Brz NH; HCI
CH3CH,CH,COOH — A — > B —>»C
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1.

H300yTaH - A > B il & - D

2.

e

3nas, yto AH® o6pazoBanus CO, u H>O paBHBI cooTBeTCTBEHHO -394 u -242 xJ[X/Monb u
AHpeaxciun = -802 x[lx mns peakmum: CHa(r) + 202(r)= 2H2O(r) + CO2(r), ompenenute
sHTaIBNMIO 00pa3oBanus CHa.
CocTaBbTe CTPYKTYpHBIE (POPMYJIIBI BCEX M30MEPHBIX TPEXaTOMHBIX CIIUPTOB, COJEPKAIIMX MSATh
aTOMOB yTJiepoJa.
Brraucnure MonsapHyro Maccy skBUBajieHTa (T/Moib) okcua cepsl (V). 3Hast, 4To okcuaa cepbl
(VI) B3siT0 0,08 T, BRIUUCIUTD €0 KOJUYECTBO BEIIECTBA.

Bapuant 4
Hanucats ypaBaenus peakunii: C—C0O,—CaCO3—Ca(HCO;3),—CaO
3anuiuTe MOJIEKYISPHOE U COKpPAIIECHHOE MOHHOE YPaBHEHMsI peakliy, MPOXOAsIel B BOJAHBIX
pactBopax mMexny Al(OH)s u n36sirkom KOH
Hanumure ypaBHeHUS peakiuii CIEeayIOINX PEBPALICHUI

CHs

[0] HNO, Fe + HCI
= A — B -
H,S0,

C

Boraucnure AH® peaknium 4NHz + 302 — 2N + 6H20, ecnam craHgapTHBIC SHTAIBIUN
oOpa3oBaHHsI BEHIECTB paBHBI CcoOTBeTCTBeHHO (B KJ/[&/Momb): AH%gep(NH3) = -46;
AHOOGp(H2O()K)) = -286.

CocraBbTe CTPYKTYpHBIE (DOPMYJITBI BCEX H30MEPHBIX JIMHEHHBIX KeTOHOB cocTaBa CgHicO.
Bbruucnute MONSpHYI0 Maccy SKBUBaJeHTa (r/Moib) ¢dochopHOil KHCIOTHL. 3HAasg, YTO
dhochopHOoit KUCTOTHI B34TO 0,3 T, BBIYUCIUTH €r0 KOJIMYECTBO BEIIECTBA.

Bapuant 5
Hanumure ypaBHeHUs peakluii CIeAyOIKX IpEeBpaIleHuil

Br,, hv KOH HBr Br,. hv KOH

CIHPT ROOR H20 E
Oxkcua metaina coaepxkut 47 % kuciopoja. Beraucinre MOISpHYIO MacCy SKBUBAJICHTA
MeTaa (T/MOJb).
Hanummure ypaBHEHHS peakiuil CIeAyIONUX TPEeBpaIlCHHIT

H.50

2y, Na
‘.:A T
130°
A HI
c ) D

OnpenenuTh CTaHIAPTHYIO SHTANBINIO 00pazoBanus PH3, ncxos u3 ypaBHeHus
2PH3(r+402¢0.)=P205 y+3H200x), AHopeaKHM =-2360x/Ix , ect AH’(P205)=-1492 x/I/Mob,
AH’(H,0)=-285x/1/MOIb.

CocraBbTe CTPYKTYpHBIC (DOPMYJIIBI BCEX H30MEPHBIX aTKHHOB cocTtaBa CsHio.

HutpoBanue ankana coctaBa CsHi> mpuBoauT K 00pa30BaHUIO TOIBKO OJHOTO
MOHOHUTpPOINpPOoU3BogHOr0. Hapucyiite cTpykTypHYyIo (popMyiay U HA30BUTE alIKaH.

C>HLOH

B
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Kpurepum ouenku:

90%-100% - COOTBETCTBYET OLIEHKE «OTIMYHO.

60— 90 % - COOTBETCTBYET OLIEHKE «XOPOLIO».
35%- 60% — COOTBETCTBYET OLICHKE «yIOBIETBOPUTEIILHO.

Menee 35% 0aioB - HEy1OBIETBOPUTEIHHO

IIpaBuJja noBeaeHNs CTYACHTA Ha 3aUéTe:

1. Boiias B aynutopuio, octaBbTe Bamry cymky u TeneoH B yrily ayAUTOPUH B CHIEIIMATIBHO
OTBEIEHHOM MECTE.

2. 3aHHMMAaTh MECTO B ayJJUTOPUHU MOYKHO TOJIBKO C pa3pelIeHMs] dK3aMeHaTOpa Uik €ro

ACCUCTEHTA, YKa3aHHOE UMU.

[Tpu cebe MOKHO UMETh TOJIBKO aBTOPYUKY, YUCTBIN JTUCT OyMaru U KaJlbKyJIsATop.

4. Bompocsl ipenoaBaTeinto (HO TOJBKO HE O COJIepKaHUHU IK3aMEHAITMOHHOTO MaTepuaral)

MO’KHO 33JlaBaTh BO BPEMS OPTaHNU3allMOHHOTO MOMEHTA I10CJIE 3aBEPLICHMSI IPENIOIaBaTEIEM

MHCTPYKTaXa 0 Mmopsake npoBeaeHus 3auéra u opopmieHus 3auéra.

[Tocne oTBETOB Ha BOIIPOCHI MIPEMNOIaBaTElNb pa3laéT KOMIUIEKTHI 3a1aHui 1715 3auéra.

6. Ilocie oObsiBICHUS HaYaIa pabOTHI HE IOMyCKaeTCsa HUKakas (popMa OOIIECHHMS, BKITIOUast
BOIIPOCHI SK3aMEHATODY.

7. JIIMTENBbHOCTH BBIMOJHEHUS paboThl 90 MUHYT, TOMYCKAETCS B3SATh TOMOJHUTEILHOE BPEMS,
HO He Ooniee 30 MUHYT, IO UCTEUEHUH BPEMEHU PaOOThI JOJDKHBI OBITH CAAHBI
MIPENOAABATEINIO.

8. BeIxonuTh U3 aymuTopHuu nocie oObsABIEHUS 0 Havase paboTsl 3anpeniaercs. [Ipu kpaitaei
HE0OXOIMMOCTH BBIMTH MO>KHO TOJIBKO C pa3pellieHus IpenoaaBares, ciaB eMy padboTy, Ha
KOTOpOI1 OTMEYaeTcsl BpeMsl BBIXOJa U IPUXOAa.

(98]

N

BeimonauB paboTy, BbI JOKHBI TOJIOKHUTE JINCT HAa CTOJI IPENOAABATENs 1, TOKIABIINCH Pa3peIICHHS,
BbIiiTH. He 3a0pIBaiiTe 3a0pate Bamu Bemu!
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