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1. TACTIOPT PABOYEN YYEBHOU ITPOT PAMMBI
VILO7. XUMUA

1.1 OGnacTs nprMeHeHus paboueil mporpaMmbl

Pabouas mporpamma yuyebnoro mpeamera YIIL.07. Xumusi paspaboTaHa Ha OCHOBE
denepallbHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHIApTa  CpeIHero  oOmiero
oOpa3oBaHUsl.

1.2 Henu u 3agaunm ydeOHOro ImpenMera — TpeOOBaHMS K pe3yJabTaTaM OCBOEHHUS
y4eOHOTO TpeMeTa

B pesynbraTe ocBoenust yueb6Horo mpenmera YII.0O7. Xumusi oOydaromwuiicss JAOTKEH
YMETh:

- Ha3pIBaTh. U3YUCHHBIC BEUIECTBA IO «TPUBUAIBHON» WJIM MEXKIyHAPOJIHOU
HOMEHKJIaTypam;

- ONpenessiTh. BAJCHTHOCTh U CTENEHb OKHUCJICHUS XWMHUYECKHX DJIEMEHTOB, THII
XUMUYECKON CBSI3W B COCIMHEHUSX, 3aps]l MOHA, MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, THUII
KPUCTAJUTMYECKOM PEIIeTKH, XapaKTep Ccpelbl B BOJHBIX pAcTBOpPAX, OKHUCIUTETh U
BOCCTAHOBUTEIb, HAMPABICEHWE CMEICHUS PABHOBECHS TOJ BIUSHUEM Pa3IUYHBIX (PaKTOPOB,
M30MEpbl U TOMOJIOTH, TPUHAIJIEKHOCTh BEHIECTB K pa3HBIM KjaccaM HEOPTaHWYECKUX U
OpPraHWYECKUX COCIMHEHHM; XapaKTep B3aUMHOTO BIUSHUS aTOMOB B MOJIEKYJIaX, THIThI PEAKIIHI
B HEOPTaHMYECKON U OPraHNYECKOW XUMUH;

- XapaKTepH30BaTh: S-, P-, d-3IEeMEHTHI MO X mosiokeHuto B [lepuoarueckoit cucreme
JI.1. MenneneeBa; oOmue XUMHUYICCKHE CBOWCTBA METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHMYECKNX ¥ OPraHUYeCKUX COCAMHEHHWM; CTPOCHHWE ¥ CBOWCTBAa OPraHUYECKHUX
coeMHEHUH (YrJIEBOJOPOJIOB, CIIUPTOB, (DEHOJIOB, AJIBJACTHUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT,
aMHUHOB, aMUHOKHCIIOT ¥ YTJIEBOJIOB);

- OOBACHATH: 3aBHCHUMOCTb CBOMCTB XHMHYECKOIO D3JIeMEHTa W OOpa30BAHHBIX UM
BelecTB oT nojoxkeHus: B [lepuoanueckoi cucreme .M. MenpaeneeBa; 3aBUCUMOCTh CBOWCTB
HEOPraHUYECKUX BEUIECTB OT HUX COCTaBa M CTPOEHUS, MPUPOLY XUMHUYECKOW CBS3H,
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW peaklUd OT pazIuyHblX (aKTOPOB, pEaKIUOHHON
CIIOCOOHOCTH OPraHUYECKUX COETMHEHUHN OT CTPOCHHUS UX MOJIEKYT;

- MPOBOJUTH PACYEThI 0 XUMUUYECKUM (GOpMyJiaM U ypaBHEHHSIM PEaKIIMii;

- OCYILIECTBJISATH CAMOCTOSITENIbHBIN MOUCK XUMHUYECKON MH(GOPMAIIUHU C UCIOJIB30BaHUEM
pPa3IMYHBIX HMCTOYHHKOB (CIPAaBOYHBIX, HAay4YHbIX M HAyYHO-TIOMYJSPHBIX  U3JaHU,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa); UCII0Ib30BaTh KOMIIBIOTEPHbBIE TEXHOJIOTUU
Uig 00paboOTKH M MepeAayd XUMHUYECKON MHGpOpMAlMK M €€ MPEICTABICHUS B Pa3IUYHbIX
dhopmax.

3HaTh/TIOHUMATD:

- poJib XMMHH B €CTECTBO3HAHUU, €€ CBS3b C JPYI'MMH €CTECTBEHHBIMH HayKamH,
3HAYEHHUE B )KU3HHU COBPEMEHHOTO OOIIECTBA;

- BOKHEHIIINEe XUMUYECKHE TIOHITHS: BELIECTBO, XUMUYECKUI AIIEMEHT, aTOM, MOJIEKYJIa,
Macca aTOMOB M MOJIEKYJ, WOH, pajuKal, aTOMHbIE S-, P-, O-opOuTamM, XMMHUYECKas CBS3b,
ANIEKTPOOTPHUIATENILHOCTh, BAJICHTHOCTb, CTENEHb OKHCIEHUs, TUOpuAM3anus opOuTale,
MIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJd, MOJIb, MOJIIpHas Macca, MOJISPHBIA 00beM
ra3o00pa3HbIX BEIIECTB, BEUIECTBA MOJEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUS, TUCIIEPCHBIC
CUCTEMbI, HUCTHHHBIC pPACTBOPBI, JJIEKTPOJMTHUYECKAs AUCCOIUAINS, KHUCIOTHO-OCHOBHBIC
peakluu B BOJHBIX pacTBOPAX, TMIPOJIN3, OKUCIEHUE U BOCCTAHOBIIEHUE, 3IEKTPOJIN3, CKOPOCTh
XMUMHUYECKON pPEaKIMH, MEXaHW3M pPEeakKlUu, KaTanus, TeIIoBoH 3(h(hEeKT peakiuu, SHTAIbIIHS,
TeryioTa 0o0pa3oBaHWs, OHTPOMUS, XUMHYECKOE paBHOBECHE, YIIEPOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TpYyNNa, CTPYKTypHas M MPOCTPAHCTBEHHAs W30MEpHUs, OCHOBHBIE THIIbI
peakuuii B HEOPraHUYECKOM U OpraHM4ecKoil XUMHUH;

- OCHOBHBIE 3aKOHBl XMMHUU: 3aKOH COXPAHEHHMS MacChl BEUIECTB, 3aKOH IOCTOSHCTBA
cocTaBa BeulecTs, [lepuonnuecknii 3akon /.M. Menneneena, 3akon I'ecca, 3akoH ABOraapo;

- OCHOBHBIE TEOPUM XMUMHUU; CTPOEHUSI aTOMa, XUMHUYECKOU CBSI3U, 3JEKTPOIUTHUECKOM



JHMCCOLUAIINY, KACJIOT U OCHOBAHHMU, CTPOCHUSI OPTaHMYECKUX U HEOPraHUYECKUX COCIUHCHUI
(BKJIIOYAsI CTEPEOXMMHIO), XHMUUECKYIO KHHETHKY i XMMUYECKYIO TEPMOINHAMUKY

- KJIAaCCU(HKALIUIO 1 HOMCHKIIATYPY HEOPTaHUYECKHX U OPTaHMUYECKUX COCAMHCHUN;

- IPUPOJIHBIE KICTOUYHUKHU YTIICBOJIOPOJIOB U CIOCOOBI UX TIEPEPabOTKH;

- BEILECTBAa M MaTepHalbl, IMUPOKO HCIOJIb3yeMbIC B MPAKTUKE: OCHOBHBIC METAJUIbI U
CILIaBbI, Tpa(UT, KBapIl, MHUHEPAIbHBIC YIOOPCHHS, MUHEPAIbHBIC U OPraHUYECKUE KUCIIOTHI,
[IETIOYH, aMMHAaK, YIrJIeBOJAOPOAbl, (EHOJ, AHWIMH, METaHOJI, STaHOJ, ATHJICHIIHKOJIb,
TIIMIEpUH, (GOpMaNIBICTH/I, aleTalbIeTH I, aleTOH, TIII0K03a, caxapo3a, Kpaxmal, KieTdarka,
AMHUHOKHCIIOTBI, OCJIKM, HMCKYCCTBCHHBIC BOJIOKHA, Kay4yKH, IUIACTMACCHI, >KUPbI, MbUIa H
MOTOIIIME CPE/ICTRA.

N3yuenne yaeOHOTO TpeaMeTa MpeanoiaraeT ciaeyoie pe3yabTaThl:

1. JIuaHOCTHBIE PE3YNBTATHl OCBOCHHUS y4eOHOTO MPEMETa JODKHBI OTPAXKaTh:

- YYBCTBO TOPAOCTH ¥ YBAXKCHUS K HCTOPHM U JIOCTIDKCHHSM OTCUSCTBEHHOM
XUMHUUYECKON HAYKH; XMMHUYECKH IPaMOTHOE MOBEICHUE B NMPO(ECCHOHAIBLHON JCATEIBHOCTH U
OBITY IIpU OOpAICHUN ¢ XHMHUUECKIMHU BEIECTBAMH, MaTepUalIaMH U ITPOIIECCaMHU;

- TOTOBHOCTH K MPOJIOJDKCHUIO 00pa30BaHusl M MOBBIIICHHS KBaTH(DUKAIIMKA B H30paHHO
npohecCHOHATFHON NIESITETLHOCTH U OOBEKTUBHOE OCO3HAHHE POJIM XMMHUYECKIX KOMITETCHIINH
B ATOM;

- YMEHHUE HCIOJb30BaTh JOCTIKCHUS COBPEMEHHOW XMMHYECKOW HAyKW U XUMHUYCCKHUX
TEXHOJIOTMH [l TOBBIIIECHUS COOCTBEHHOTO WHTEJUICKTYaJbHOTO PAa3BUTHS B BBIOPaHHOMN
npodeccrnoHabHOM e TENbHOCTH.

2. MertanpeaqMeTHbIe Pe3yJIbTaThl OCBOCHHS y4eOHOTO MpeIMeTa TOKHBI OTPaKaTh:

- WCIOJIb30BaHHWE pAa3JMYHBIX BHUJOB [O3HABATECIBHON JEATEIBHOCTH W OCHOBHBIX
WHTEIUICKTYaJbHBIX Omepanuil (TocTaHOBKa 3amaud, (GopMymupoBaHHE THUIOTE3, aHAIN3 H
CHHTE3, CpaBHEHHE, 0000IIEeHHEe, CHCTEMATH3allusl, BEISIBJICHUE TUIIMYHO CJICACTBEHHBIX CBS3CH,
MOWCK AaHaJoroB, (OpPMYIHPOBAaHWE BBHIBOJOB) JUISi pPEUICHHS IIOCTABICHHOW 3a1auw,
MPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHHS (HAONIOJCHWE, HAYYHBIH JKCIIEPUMEHT) IS
W3YUYEHHs PA3JIMYHBIX CTOPOH XUMHYECKUX OOBEKTOB M TPOIIECCOB, C KOTOPHIMH BO3HHKAET
HEOOXOUMOCTh CTAIKUBATHCS B MPo(deccuoHaIbHOM cdepe;

- HCIOJIb30BaHHUE PA3UYHBIX MCTOYHUKOB UIS TMOJYYCHHS XMMHUYECKOW WH(POpMAINH,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTh [UIS JOCTH)KCHHS XOpPOIIUX PE3yIbTaTOB B
npodeccuoHanbHOU chepe.

3. [IpenmeTtHbIC pe3yabTaThl H3y4eHUsT 0a30BOTO Kypca XUMHUH JIOJDKHBI OTPaXKAaTh:

- c(OPMHUPOBAHHOCTH MPEJCTABICHUIA O MECTE XUMHUH B COBPEMEHHON HAayYHOW KapTHHE
MUpa; IOHUMAHUE POJI XUMUU B (DOPMUPOBAHUH KPYro3opa ¥ (HYHKIMOHAILHOW IPaMOTHOCTH
YeJI0BeKa IS PEIICHUS TPAKTUYCCKUX 3a/1a4;

- BJIaJICHHE OCHOBOIIOJIATAIOIIUMH XUMHUYECKUMH TIOHSATHSIMH, TCOPUSIMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BaHHE XUMUYECKOW TEPMHHOJIOTUHU €1 U CUMBOJIUKOIA;

- BJIAJICHHEC OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUS, HCIOJIb3yEMBIMH B XUMHH:
HaOJIO/ICHUE, ONKMCAaHUE, W3MEPEHHE, SKCIEPUMEHT, YyMEHUEe o00padaThiBaTh, OOBSICHATH
pe3yJIbTaThl MPOBEAEHHBIX OMBITOB M JICIATh BBIBOJIBI, TOTOBHOCTh U CIOCOOHOCTH MPHUMEHSTH
METO/IbI TIO3HAHUS MPH PEIICHUH IPAKTUYCCKUX 3a/1a4,

- ¢chopMUPOBAHHOCTh YMEHUS JIaBaTh KOJUYCCTBEHHBIC OI[CHKH U TIPOBOJMTH PACUYETHI 10
XUMUYECKUM (OpMYIIaM U YPaBHECHUSIM;

- BJAJICHUE NpPAaBWIAMH TEXHUKH OE30MacCHOCTH IPH HCIOJb30BAHUH XUMHYECKUX
BEIIIECTB;

- ¢(OpMHPOBAHHOCTH COOCTBEHHOM MO3HIMH MO OTHOLICHUIO XUMHYECKOH HH(pOPMAIHH,
MOJTy9aeMO} U3 Pa3HBIX HCTOYHUKOB.

W3yuenne ydyeOHOro mpeaMera MpearojaraeT OCBOGHHE CIEAYIOUIMX — OOLIMX

KOMIIETEHIINN

OK 01 Bri6upath criocoOsl peneHus3aaa4 npodeccuoHanbHONAEATeIbHOCTH TPUMEHUTEIHHO
Kpa3JIMYHBIM KOHTEKCTA.



OK 02 Wcnonp3oBaTh COBPEMEHHBIE CpEACTBAa IIOWCKA, aHalW3a W HWHTEPIPETaluu
nHpopManuy HUHPOPMALMOHHBIE TEXHOJIOTHH JUIS BBITIOJHEHHS 33734

npodeccCuoHALHOM IS TEIILHOCTH.

OK 04 DddexTnBHO B3aUMOACHCTBOBATH M padOTaTh BKOJUICKTHBE U KOMaHIE.

OK 07 CopeiicTBOBaTh COXpaHEHHIOOKPYKAIOIIEH Cpebl, pecypcocOepeKeHnI0, MPUMEHSTh
3HaHMUS 00 M3MEHEHUM KJIMMaTa, HPUHLHUIB OEpexIMBOro IpPOU3BOACTBA, 3((PeKTUBHO
JEHUCTBOBATH B YPE3BBIYAWHBIXCUTYALIUSAX.

JINYHOCTHBIE PE3YIbTATHI

JP 1

Oco3Haronuii ceds rpaXJaHMHOM W 3allIATHUKOM BEITMKOW CTPaHbI

JIP 2

[IposBisAOmMA ~ aKTUBHYIO  TPaXIAAHCKYK0  MO3ULHUIO,  JIEMOHCTPUPYIOLIUN
IIPUBEPKEHHOCTh ~ NPUHLHUIIAM  YECTHOCTH,  IOPSAJOYHOCTH,  OTKPBITOCTH,
SKOHOMHYECKH AKTUBHBIA M YYacCTBYIOUIMH B CTYJAEHYECKOM M TEPPUTOPHAIBHOM
CaMOYNpaBJI€HUH, B TOM 4YHCIIE Ha YCJIOBHUSX JT0OpPOBOJBYECTBA, IMPOIYKTHBHO
B3aMMOJICHCTBYIOIIMI W  YYaCTBYIOIIMM B  JICSITEIIBHOCTH  OOIIECTBEHHBIX
Opra"u3arui

JIP 3

Cobmoaromuii  HOpMbl MPABONOPSAIKA, CIEAYIOMIUNA HJealaM TI'pakJaHCKOTO
obmecTBa, oOecrnedeHus Oe30mMacHOCTH, TMpaB W cBoOoa TpaxknaHn Poccun.
JlosmpHBIM K yCTaHOBKaM M MPOSIBICHUSIM TpEIACTaBUTENEH CYOKyIbTYp,
OTIIMYAIOIIMKA HMX OT TPYNI C JECTPYKTUBHBIM M JEBHAHTHBIM IOBEJCHUEM.
JIEeMOHCTpUPYIOIIMN HENPUATHE W NPEAYNPEKJAOMUNA COLMAIBHO OIAaCHOE
MTOBEJICHUE OKPYKAFOIIHUX

JIP 4

[TposBasomKii 1 JEMOHCTPUPYIOIIMA YBOXKEHUE K JIIOJSAM TPYJa, OCO3HAKOIIUN
IIEHHOCTh coOCTBEeHHOTO Tpyaa. CTpemMsimuiics K GOpMUPOBAHUIO B CETEBOU Cpejie
JUYHOCTHO U IPO(eCCHOHATHLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO Clea»

JP 7

Oco3HamuMil NOPUOPUTETHYIO I[EHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKaroIIUl
COOCTBEHHYIO U UY)KYIO YHUKAJIbHOCTb B PA3JIMUHBIX CUTYaIUsX, BO BceX (hopmax u
BHJIaX JESITEILHOCTH.

JIP 9

Colmrogaromnuii ¥ mpomara’IupyoIui TpaBuia 310pOBOro U 6e3omacHoro oopasa
KHU3HHU, CIOPTA; MPEIyNPESKIAOMUN JIMOO MPEOJ0JICBAIONINA 3aBHCUMOCTH OT
QJIKOTOJIsI, TabaKa, MCUXOAKTHBHBIX BEIIECTB, a3apTHBIX UTp U T.1. COXpaHSIOUIHA
MICUXOJIOTUYECKYI0) YCTOWYUBOCTh B CHTYaTHBHO CIIOKHBIX HIIM CTPEMHUTEIBHO
MEHSIOIINUXCS CUTYAIHSIX

JIP 10

3a0oTsAmuiics O 3allUTe OKPYXKAIoUmed Cpelbl, COOCTBEHHOW M  YYyXOH
0€301acCHOCTH, B TOM YHCIIe IU(PPOBOI

1.3. KonuvectBo yacoB Ha 0cBOoeHHE paboyueil yueOHOM MPOrpaMMBbl
ouHas (hopma oOyueHus: Ha 6a3e OCHOBHOTO 0011ero 00pa3oBaHus

- MakcumanpHasi yaeOHas Harpy3ka /8 4acos.

- OGs13aTenpHas ayquTopHas yyeOHasi Harpys3ka /8 4acos

B TOM YHCJIE:

- TeopeTuyeckoe odyuenue 42 vaca,

- IPaKTUYECKHE 3aHATUS 28 4acoB.

- n1abopaTopHble paboTHI 8 4acoB

- IPOMEXYTOYHas arrecTanus (auddepeHunpoBaHHbII 3a4eT)




2. CTPYKTYPA U COJEPXKAHUE PABOYEN YUEBHOM I[TPOI' PAMMABI

2.1 O6wvem paboueit mporpaMMbl y4eOHOTO TIpeMeTa U BHJIbI Y4€OHOUH paboThl OUHOM (POPMBI

oOy4enus Ha 06a3e OCHOBHOTO 001Iero 0Opa3oBaHus

Bun yae6HOM paboThI Ob6bveMm
4acoB
MakcumanbHasi yueOHast Harpy3ka (Bcero) 78
OO6s3arenbHas ayauTopHas yueOHas Harpy3ka (BCero) 78
B tom umcie:
[IpakTrueckue 3aHATHS 28
JlabopaTopHbie pabOTHI 8

[IpomexyrouHas aTrtectanus B popme: nuddepeHIpoBaHHOIO 3aueTa




2.3. Tematnyeckuil TUIaH U cojepkaHue paboyeld mporpammsl yaeOHoro npeamera YI1.07 Xumus ounast gopma oOydeHuss Ha 6a3e OCHOBHOTO

obmiero oopasoBaHus

HaunmeHnoBanue paszienos u
TEM

No 3ausTus

Conepxxanue yaeOHOT0 MaTepuaia, JJabopaTopHble paOOThI U TPAKTUYECKUE 3aHATHS,
camocTosiTeNbHas padoTa 00yJaromuxcs, Kypcopasi pabota (IIpoeKT)

0O0beM 4acoB

[IpenmerHsie,
MeTarpeaMETHBIE,
pe3yabTaThl

2

w

o

1 xkypc 1 cemectp

Tema 1. Ctpoenue aToMOB
XUMHYECKUX 3JIEMEHTOB U
NpUpoJa XUMUYECKOI
CBSI3U

CoJnepkanue yaeOHOro MaTepuaia

CoBpemeHHasi Mojeidb CTPOEHHUS aroma. OJEeKTpOHHas KOH(Urypamus aroma.
Krnaccudukaruss XuMHUYECKHX dJIeMEHTOB (s-, P-, d-amemenTsl). BaseHTHbIe
JJIEKTPOHBI.  BaneHTHOCTb.  DJEKTpOHHAas  OpUpoJa  XUMHYECKOM  CBA3M.
DneKTpooTpULaTeNbHOCTh. KoBasieHTHast CBSI3b, €€ Pa3HOBUJIHOCTH U MEXaHU3MBbI
oOpa3zoBaHusi (OOMEHHBI M JOHOPHO-AKIENTOPHBIN). oHHas CBs3b. MeTaimnyeckas
cBs3b. BogopoaHast cB3b. MexXMONEKyIsIpHbIE B3aUMOICUCTBUA. M30TOMBI, OCHOBHOE

1 BO30Y)KJICHHOE COCTOSTHHE aTOMa, THOpUIN3AIIHs aTOMHBIX OpOUTAIICH.

IIpakTnueckue 3aHsATHUS

Pemenne nmpakTHyecKux 3aJaHUM Ha COCTaBJICHUE AJICKTPOHHO-TpaduIeCKUX (hOpMYII
aneMeHToB 1-4 mnepuomoB. Pemienue 3agaHuii Ha MCIOJB30BAHUE XUMHUYECKOU
CHMBOJIMKM M Ha3BaHMH COCAMHCHHH II0 HOMEHKIIATYPE MEKIYHApOIHOIO COH03a
TEOPETHUYECKOM W MPUKIAJHON XUMHUHM W TPUBHAIBbHBIX HAa3BAaHWUU JJII COCTABJICHHS
XUMUYECKUX (DOPMYIT IBYXaTOMHBIX COCIMHECHHUM (OKCHAOB, CYIb(UIOB, TUAPUIIOB H
T.I1.) U APYTUX HEOPTraHMYECKUX COCTMHEHHM OT/ICIbHBIX KJIACCOB.

OK 01
JP 1
JIP 10

Tema 2.

Ilepuoanueckuil 3ak0H U
MEpUOINYECKAs CUCTEMA
XUMHYECKHUX 3JIEMEHTOB

J.1. MeHpaeneeBa

Ilepuoaudeckas cucrema xumuueckux sneMeHToB J.M. MenneneeBa. dusmueckuid
cmbicn [lepumomanueckoro 3akona J[.MI. MeHnneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYCCKHX 3JIEMEHTOB, 00pa3yeMbIX MMHU IPOCTBIX U CIIOXKHBIX BEIIECTB B
COOTBETCTBUHU C IIOJIOKEHUEM XHMHUYECKOro 3yemeHTa B llepuommyeckon cucreme.
MupoBo33peHueckoe W HaydyHoe 3HadeHue llepuoamveckoro 3akonHa J[.U.
MenpneneeBa. Ilpornoser J[.M. MenaeneeBa. OTKpbITUE HOBBIX XUMHYECKUX
JJIEMEHTOB. PenieHne NnpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM  Ha

OK 01
OK 02
JP 7

JIP 10




XapaKTepU3alui0 XUMHYECKUX d3IeMeHTOB «Merammueckue / HeMEeTaTUYeCKHe
CBOMCTBA, 3JIEKTPOOTPHUIIATEILHOCTh U CPOJACTBO K AIEKTPOHY XMMUYECKUX JIEMEHTOB
B COOTBCTCTBUC C HX JJICKTPOHHBIM CTPOCHHCM M IIOJIOKCHUCM B HepI/IOIIH‘ICCKOﬁ
cucreme xumudeckux snmemeHToB .M. Menpaeneesay.

Tema 3. TUIIBI XUMHUYECKUX
peakuui

Conepkanue yqaeOHOrO Marepuara.

Krnaccudukanus v TUITBI XAMUYECKUX PEaKIUi C y4aCTUEM HEOPraHHMYECKUX BEIIECCTB.
KonuuectBennbie oTHOMIEHHUS] B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUHU
Y pacyeThl MO YpPaBHEHUSIM XUMHYECKUX peakiuil. Molib Kak eIMHHIAa KOJMYeCTBa
BemiecTBa. MoJsipHasi Macca. 3aKOHBI COXPAHEHHSI MACChl M DHEPTUHU. 3aKOH ABOTaapo.
Monspuelii  00beM  rTa3oB.  OTHOCHTENbHas  IUIOTHOCTh  ra3oB.  Peakmuu
KOMIUIEKCOOOpa30BaHUS C ydYacTHEM HEOPraHMYeCKUX BeEIIeCTB (Ha MpuMepe
TUAPOKCOKOMIUIEKCOB ITMHKA U aJTFOMUHHUS )

[IpakTnueckue 3aHsATHS

CocraBiieHHE ypaBHEHUH pPEaKIMi COCIMHECHHMs, Pa3JIOKCHUs, 3aMelleHus, oOMeHa.
YpaBHEHHS peakIuii TOPEHUs, HOHHOTO OOMEHA, OKHCIICHUS-BOCCTAHOBJICHUS. Pacyer
KOJTMYCCTBCHHBIX XAPAKTCPHUCTHUK UCXOAHBIX BECIICCTB U IMPOAYKTOB PCAKIIUU. Pacuer
KOJIMYECTBEHHBIX XapaKTEePUCTUK MPOAYKTAa PEAKIUU COEIWHEHUS, €CIIM OJHO U3
BEIIIECTB JaHO B M30BITKE W/WIIM CONEPKUT MpuUMecH. PacueT MaccoBoi Wi 00bEeMHOM
JIOJIM BBIXO/1a IPOJYKTA PEAKIUU COCTUHEHUS OT TEOPETHYECKU BO3MOXKHOro. Pacuer
00bEMHBIX OTHOIICHWH Ta30B. Pacuer wmaccel (00BbEM, KOJMYECTBO BEIECTBA)
IPOJYKTa PEaKIMH, €CIU OJHO W3 BEUIECTB JaHO B BUJAE PAcTBOpa C OIMpE/EICHHON
MacCOBOM JI0JIeil paCTBOPEHHOTO BEI[ECTBA.

ypaBHeHI/Ifl OKHCJICHMA-BOCCTaHOBIIEHH. CreneHb oOKucieHusA. OKHUCIHTEIhF |
BOCCTAaHOBUTCIIb. OKHCIIUTEIIFHO-BOCCTAHOBHUTEILHEIC pCaKuuu B npupoae,
IMPOU3BOJCTBCHHBIX IIPpOLECCaX M KXHU3HCACATCIBHOCTH OPraHHU3MOB. OKHCIUTEIBHO-
BOCCTAaHOBUTEILHBINA MOTEHIAT CpCAabl. CocraBienue u YpaBHHUBAHHUEC OKHUCIIUTCIIBHO-
BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ MCTOJAOM  BJICKTPOHHOI'O OaaHca. Tunuuneie
HCOPraHUYCCKUC OKHUCIIUTCIIN U BOCCTAHOBUTCIIH. 9J'ICKTpOJ'II/IS PaCcTBOPOB U PacCIlJIaBOB
COJICH.

OK 01
OK 02
OK 04
OK 07
JP 1
JP 7

Tewma 4.
DNEeKTPOTUTHIECKAS
IHACCOIHAIIAS U HOHHBIN
oOMeH

CopepxaHue yueOHOTro MaTepHuaia.

Teopust ANMEKTPOTUTHIECKOHN auccornuanuu. Peakiun noHHOro oomMeHa. CocTaBiieHHE
peakIuii MOHHOTO OOMEHa MyTeM COCTaBIEHUS WX MOJHBIX M COKPAIIEHHBIX MOHHBIX
ypaBHeHUH. ['miaponus coseil. 3HauyeHWE THUIPOJIU3a B OHMOJIOTHYCCKHUX OOMEHHBIX
npoueccax. [[pumenenne ruponnsa B MPOMBIIUIEHHOCTH.

OK 01
OK 02
OK 04
OK 07
JIP 1




JlaboparopHas pabota

JlaboparopHas pabota «Peakiuu runpoauzay. MccienoBanue cpeibl pacCTBOPOB
coJieil, 00pa30BaHHBIX CHIIBHBIMU M CJIa0BIMU TIPOTOJIUTAMH, U UX PEAKIIHA C
pacTBopamu 1ienoveit u kapobonara Hatpusi. CocTaBIeHUE peaKuid THAPOJIH3a COJICH.

Tema 5. Knaccuduxanus,
HOMEHKJIaTypa 1 CTPOEHHE
HEOpPraHN4EeCKUX BEIIECTB

Conepkanue yqaeOHOrO Marepuara.

IIpenmer HeopraHuyecko XWMUH. B3aMMOCBSI3b HEOPraHMYECKHUX  BEIIECTB.
Knaccudukanuss HEOpraHMYecKWX BemiecTB. [IpocThie W CIOKHBIE BEIICCTBA.
OcHOBHBIE KJIACCHI CJIOKHBIX BEMIECTB (OKCHIBI, THUIAPOKCHUIBI, KHCIIOTBI, COJIH).
Homenknarypa m Ha3BaHHWE HEOPTaHMYECKUX BEHIECTB HCXOAS W3 HUX XUMHUYECKOU
(hopMyIIBI WM COCTABIICHUE XUMUYECKON (OPMYIIBI HCXOS U3 Ha3BaHUS BEIIECTBA IO
MEXIYHAPOHOM 15805 TPUBHUATBHOMN HOMEHKJIATypE. MexmoneKynsipHbie
B3auMojeiicTBus.  Kpucrammoruaparel.  ArperatHple  COCTOSIHHSI — BEIIECTBA.
Kpucrannmaeckue wu amopduple BemectBa. THIB KPUCTAUIMYECKUX PEIMIETOK
(aTomHasi, MOJIEKYJISIpHAs, WOHHAs, METAJUIMYecKas). 3aBHUCHMOCTh (U3HUECKUX
CBOWCTB BEIIECTBA OT THUIMAa KPUCTAUIMUECKOHW pemieTku. [IpuamHbl MHOTOOOpa3us
BemiecTB. COBpEMEHHBIE TPEACTABICHHS O CTPOCHUM TBEPJbIX, JKHAKUX U
ra3000pa3HbIX BemecTB. JKuIK1e KpucTaIbl.

[IpakTrueckoe 3aHsTHE

10

Pemenne 3amauy Ha pacdyeT MaccoBO#M 0y (MacChl) XHMHYECKOTO JJIEMEHTa
(coemunenusi) B MoJiekyne (cmecu). PemeHne mpakTHUeCKHMX —3aJaHUANA  TIO0
K1accuUKaIKi, HOMEHKIATYpEe U XUMUYECKHM (hOpMysiaM HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KIACCOB (HAa3bIBaTh W COCTABISATH (OPMYNIBI XUMHUYECKUX BEIIECTB,
OTIPENICNATh TPUHAUISKHOCTh K Kiaccy). MCTOYHMKM XUMUYECKoW WHGOpMaIUu
(HayuHast W ydeOHO-Hay4yHasl JINTEpaTypa, CPEICTBA MAacCOBOW HH(OpMAIUH, CETh
Wurepuer u napyrue). I[louck wuHpOpManmuum mno Ha3BaHWUSIM, HACHTU(UKATOpaM,

CTPYKTYPHBIM
dhopmynam.

OK 01
OK 02
OK 04
OK 07
JP 1

JIP 9

JIP 10

Tema 6. Puzuko-
XUMHAYECKHAE CBOMCTBA
HEOPraHUYECKUX BEIECTB

CopepxaHnue yueOHOro MaTepuaia.

11

Meramnel. OOmue (usnyeckue W XHMHYECKHE CBOMCTBA MeTauioB. CrocoObl
MOJY4eHHsl. 3HAaUYE€HHWE METAJUIOB M HEMETANIOB B IMPUPOJAE U KU3HEACITEIbHOCTU
YyelnoBeka W opraHu3moB. Koppo3usi MeTamioB: BHUIbI KOPPO3WH, CIIOCOOBI 3aIUTHI
METaJUIOB OT KOPPO3HH.

12

Hemerannel. O6mue ¢usnyeckue U XMMUYECKHE CBOMCTBa HeMeTayuloB. THUIUYHBIE
cBoiictBa MetaioB [Y— YII rpynn. Knaccugukanus 1 HOMEHKIATypa COeTUHEHUN

OK 01
OK 02
OK 04
OK 07
JP 1
JIP 4




HemeTasuioB. KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B IIPUPOJIE.

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHUIOB,
13 | ruAPOKCUAOB, KHCIIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B M3MEHCHHH CBOWCTB MPOCTHIX
BEIIIECTB, BOJIOPOJAHBIX COCTMHEHUM, BHICIITUX OKCHJIOB U THAPOKCHUJIOB.

[IpakTueckue 3aHsATHS

CocraBiieHME ypaBHEHUN XHMMYECKHUX PEAKLUUH C Y4acTHEM HPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX BEHIECTB: OKCHUIOB METAUIOB, HEMETAUIOB W  aM(OTEpHBIX
JJIEMEHTOB; HEOPraHMYeCKUX KHCJIOT, OCHOBAaHMM U aM(OTEpHBIX TUAPOKCHUIOB,
HEOPraHMYECKHUX COJIEH, XapaKTEPU3YIOINX UX CBOMCTBA.

14

Pemrenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA M
IIOJTy4eHUE HEOPTraHUYECKUX BEIIECTB.

15

JlabopaTtopnas pabota

JlabopaTtopnast pabota «CBO¥CTBa METAINIOB U HEMETAIOBY. MccienoBanue
(u3MYECKUX U XMMHYECKHUX CBOICTB METaNIOB M HEMeTaIoB. Perienue
SKCIEPUMEHTAJIbHBIX 337a4 10 CBOMCTBAM XUMUYECKHM CBOWCTBAM METAJJIOB U
HEMETAJIJIOB, 110 PaCMO3HABAHUIO U MOJTYYEHHUIO COEIMHEHUN METaJJIOB U HEMETAJUIOB.

16

Hroro 3a cemecTtp

B ToMm uucne:
Teopernueckue 3aHATHS
[IpakTyeckue 3aHATUA
JlabopatopHble 3aHATHS

32

14
14

1 xypc 2 cemecTp

Tema 7. Knaccudukanus,
CTpOEHHUE U HOMEHKJIATypa
OpPraHUYECKUX BEIICCTB

Copepxanue yueOHOro Marepuaia.

[Ipeamer oprannyeckoi Xumun. B3anMocBsI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEILECTB. XUMHYECKOE CTPOCHUE KaK MOPSAJOK COCTMHEHUSI aTOMOB B MOJIEKYJIE
COTJIACHO MX BAJIECHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUECKOTO CTPOCHUS
opraHnyeckux coenuHennit A.M. byrieposa. YriepoaHsblil CKeJleT OpraHuuecKon
MOJIEKYIIbI. MOJIEKYISIpHbIE U CTPYKTYpPHBIE (pa3BepHYThIE, COKPAIIICHHBIE)
XUMHUYecKre (opMyIibl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHUS
Mouekyin. M3zomepust u u3oMepsl (CTpYKTypHas, reoMeTpuueckas (Iuc-TpaHc-
uzomepusi). KpatHocts xumudeckoii cBs3u. [loHsTHe 0 QyHKIIMOHAIBHOM TpyIIIIE.
[MpuHIMIB! KTaccuPUKAIIMN OPraHUYeCKUX COeUMHEHUN. MexXTyHapoHas
HOMEHKJIATypa ¥ IPUHLMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCTUHECHUM.

HpaKTI/I‘leCKOC 3aHATUC

OK 01
OK 02
OK 04
OK 07
JP 7
JIP 9




HomenknaTypa opraHn4eckux COeIMHEHUH OTAEIbHBIX KIacCOB (HACHIICHHBIE,
HEHACHIIIEHHBIE ¥ ApPOMAaTUYECKHE YTIIEBOA0POIbI, CIIUPTHI, ()EHOJIBI, AJIbIECTH/IbI,
KETOHBI, KapOOHOBBIE KUCIOTHI 1 Jp.) COCTaBlIeHHE TIOTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (POPMYII OPTaHMYECKHX BEIIECTB OT/IEIBHBIX KJIACCOB, UCTIONB3YS UX
Ha3BaHU [0 CUCTEMAaTHYECKO HOMEHKIaType. Pacdersr npocreiimeit popmysbt
OpraHMYECcKOM MOJIEKYJIbl, UCXOJs U3 DJIEMEHTHOIO cocTana (B %).

Tema 8. CBolicTBa
OPraHUYECKUX COCITMHCHUM

Conepkanue yqaeOHOro Marepuara.

PU3MKO-XNUMHYECKHE CBOMCTBA OPraHUYECKUX COCUHEHNN OTACIIBHBIX KIIACCOB
(ocobenHoCTH Kilaccu(UKalMi 1 HOMEHKJIATypbl BHYTPH Kjlacca; TOMOJIOTHYECKUI
psan u obmas popMyna; nzomepus; prusnueckue cBONCTBa; XUMUYECKHE CBOMCTBA;
CHOCOOBI OJTYUECHHUS).

[Ipenenbubie yraeBoaopoasl. ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB
TeIyia B TPOMBITIUICHHOCTH U ObITYy. CBOWCTBA MMPUPOIHBIX YTIEBOIOPOIOB,
HaxO0JKJICHUE B MPUPOJIC U IPUMEHEHNE aJTKAHOB.

Henpenenbabie u apomaTrdeckue yrieBoaopoabl. [lomumepusanms sTuieHa Kak
OCHOBHO€ HaIpaBJIEHNUE €T0 MCTOb30BaHus. ['opeHne aneTuiieHa Kak HCTOUHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH I CBAPKU U PE3KH METaJIOB.

Kucnoponaconepskamue coenuHeHHs (CIIUPTHI ¥ MPOCTHIC (DUPHI, PEHOJIIBI, aThIeTHIbI
1 KETOHBI, KapOOHOBBIE KUCJIOTHI U UX MPOU3BOHbIE). [IpakTHUeckoe MprUMeHeHe
STUJICHTJIUKOJIS, TnlepuHa, penona. [Ipumenenne dpopmanbaeruaa, aleTanbaeruia,
YKCYCHOM KUCIOTHI. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moromue
CBOICTBA MbLJA.

A30Tcozlep>1<aume COCINHCHUA (aMI/IHBI 1 aMHHOKUCJIOTHI, 6eJ'IKI/I).

Knaccudukanus 1 0cCoOCHHOCTH OPTaHUYECKHX Peakinii. PeakiinoHHbIE [IEHTPHI.
Papukanel. [lepBoHavasibHbIe MOHATUA O TUIIAX U MEXaHU3MAaX OPraHUYECKUX
pEaKINH.

HpaKTI/I‘ICCKOC 3aHATHUC.

Peuienue nenouek npeBpamieH1il Ha TeHETUYECKYIO CBSI3b MEXK/y KJIaCCaMU
OPraHM4YeCKUX COCIMHEHUHN ¢ COCTABJIICHUEM Ha3BaHUU OPraHUYECKUX COCIMHEHUM 10
TPUBHUAJIBHOM MJIM MEXKIYHAPOJHOM CUCTEMAaTUYECKOW HOMEHKIIaType. Pemenne
pPACYETHBIX 3aJ1a4 110 YPABHEHUSIM PEAKIMU C YUACTUEM OPraHUYECKUX BEIIECTB.

JlaGopatopHas paboTa

10

JlaGopatopHas pabota «llogydyeHue sTuieHa 1 u3ydeHue ero cBoucTsy. Iloxyuenue
STUJICHA U3 9TAHOJIA B JJAOOPATOPHH U M3Y4YEHHUE ero (PU3NYECKUX U XUMUYECKUX

OK 01
OK 02
OK 04
OK 07
JP 3
JP 7




cBoiicTB. CocTaBieHNE peakluii IPUCOEINHEHNUS U OKUCIIEHHS Ha IPUMEpE 3TUJICHA.
Pemienne pacueTHbIX 3aJa4 C UCHOJIB30BAHUEM IUIOTHOCTH ra30B 110 BOAOPOAY U

BO3/IyXY.

Cone

»KaHHe y4eOHOro MaTepuaa.

buooprannueckue coenuuenus. [I[pumenenne u Guosioruueckasi poJib yrieBoJI0B.
OkucIieHHnEe YIIIeBOJI0OB — HICTOYHUK SHEPTIHH JKUBBIX OpraHu3MoB. O0iacTu
pUMEHEHUS aMUHOKHUCIOT. [IpeBpaiiienust O€IKOB NMUILK B OPraHu3Me.

11 | buonoruyeckue pyakuuu 60eakoB. buomornueckue GyHkiuu xupos. Pomb
OpraHMYECcKON XMMUU B pELICHUH MTpo0sieM nuiieBoil 6ezonacHoctu. HykinenHoBbie
KHCIIOTBI: cOcTaB U cTpoeHne. CtpoeHne HykiaeoTu10B. COCTaB HyKJIEMHOBBIX KUCIIOT
(AHK, PHK). Poib HyKJIEMHOBBIX KHCIIOT B )KU3HEAEATEIbHOCTH OPraHU3MOB
Tema 9. Opranuueckue
BeIECTRA B [Tpou3BOICTBO OpraHUYECKUX BEIIECTB: MMPOU3BOACTBO METAHOJIA, IEpepadoTKa OK 01
KH3HEIETEBHOCTH HedTu. [lomuaTuneH kak KPyMHOTOHHAXHBIA MPOIYKT XMMHUECKOTO IPOU3BOCTBA. OK 02
[Ipumenenune stunena. IIpon3BoACTBO M MPUMEHEHUE KaydyKa U PE3UHBI. OK 04
yenoBeka. [Ipon3BoacTBO 1 N
OMMCHEHME CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHUE, CBOMCTBA. [IpakTnueckoe OK 07
P HCMOJIb30BAHUE BOJOKOH. CHHTETUYECKHE TIJICHKH: U30JIALMS sl TPOBOJOB, JIP 1
OpraHUYECKUX BEIIECTB B 12 N
DOMBILLICHHOCTH MeMOpaHbI 17151 OTIPECHEHUS BObI, 3aIIUTHBIE MJICHKH JJIs aBTOMOOWIIEH, IIIaCThIPH, JIP 7
P XUpYyprudeckue noBsi3ku. HoBble TEXHOJIOTHH AABHENUIIErO COBEPILIEHCTBOBAHUS
MOJIMMEPHBIX MaTeprasioB. POk oprannyeckoil XMMHUH B pelIeHUuU IpoodiIemM
SHEpPreTHUecKoi 6e30MacHOCTH, B PA3BUTUU MEAULIMHBL, CO3JaHUH HOBBIX MaTEpPHAJIOB,
HOBBIX HCTOYHHMKOB SHEPTUU (aJIbTEPHATUBHBIE HCTOUHUKU SHEPTHUM )
[IpakTuueckoe 3aHsiTHE
Peurenne npakTMKo-OpUEHTUPOBAHHBIX 3aJaHUIM IO COCTABICHUIO XUMHUYECKHUX
13 | peaxiuii, OTpaXkarOUIMX XUMUYECKYIO0 aKTUBHOCTh OPraHUYECKUX COCTUHEHUHN B
pa3IUyYHbIX cpenax (MPUPOAHBIX, OMOJIOTHUECKUX, TEXHOTCHHBIX)
CopepxaHnue yueOHOro MaTepuaia.
Xumuyeckue peakuuu. Kinaccuduxaiuss XuMudeckux peaxiuii: mo pasoBoMy cocTaBy OK 01
(roMOTeHHBIE U TE€TEPOTCHHBIC), TI0 UCIIOJIB30BAHMIO KaTaau3aTopa (KaTaTUTHICCKUE U OK 02
Tema 10. Kunetnueckue
3AKOHOMEPHOCTE HekaTanutudeckue). CKOpOCTh peakiiuy, €€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB: OK 04
IIPUPOJIBI pearu UX BEILECTB, KOHIIEHTPALMK pearu UX BEILECTB OK 07
MPOTEKAHUSI XUMUYECKUX 14 | MPHPOMEID PYIOM 5 . HCHTPaHi p pyiomy Hl ’
eaKIHii temneparypsl (nmpasuio Bant-I'odda), mnomaam peakiimoHHOM MOBEPXHOCTH, JP 1
P HaJIMuus Katanusatopa. Posb karaan3aTopoB B IPUPOJE U IPOMBIIIIIEHHOM JP 7
IIPOU3BOJICTBE. DHEPIHsl aKTUBALlMU. AKTHUBUPOBaHHbIN KoMIUIekc. KaranuzaTopsl n JIP 9

KaTanu3. Poib KaTaJIM3aTOPOB B ITPUPOAC U IMPOMBIIIJICHHOM ITPONU3BOJICTBC.




JlaboparopHas pabota

15

N3ydeHne 3aBUCIMOCTH CKOPOCTH XHMHYECKON pEeaKIuy OT KOHIIEHTPAIIUN
pearupyoIux BemecTB U Temrepatypsl. JlabopaTtopHas pabota Ha BEIOOD:

1. JJaboparopHnas padota «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIHH OT
KOHIICHTPALIMH pearupyromux BeniecTy. VccienoBanue 3aBHCHMOCTH CKOPOCTH
peaknuu oT KOHIeHTpauuu. OnpeneneHine KOHCTaHTBl CKOPOCTH PEaKIiu
rpadM4ecKuM METOJIOM.

2. JIaboparopnas padota «OrmnpesesieHne 3aBUCUMOCTA CKOPOCTH PEAKIINHU OT
TeMIeparypbl». MccinenoBanue 3aBUCHMOCTH CKOPOCTH PEAKIIUHU OT TeMIIepaTyphI.
Pacuer sHepruum akTUBaIMU peakiud. PenieHne mpakTHKO-OPUCHTUPOBAHHBIX 33 JaHUI
Ha aHau3 (aKTOPOB, BIUSIONINX Ha H3MEHEHNE CKOPOCTH XUMUYECKON PeaKITH.

Tema 11.
TepMoauHamMu4eckne
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKUX
peakuuii. PaBHoBecue
XUMUYECKUX PEaKITUH

Cone

»aHue yueOHOro Marepuaia.

16

Knaccudukanus XuMHUUeCKUX peakluii: Mo TermIoBoMy 3G (heKTy (3K30TepMHUUECKUEe,
SHIO0TEPMHUECKHE), 10 00paTUMOCTH (0OpaTuMble U HeoOpaTuMble). TernoBbie
a¢dekTh XuMuyeckux peakiuil. Tepmoxumuueckue ypaBHeHus. O6paTuMocTb
peakuuii. XuMHUecKoe paBHOBECUE U €0 CMEIIEHHE MOJ1 JeMCTBUEM Pa3IMUHbIX
(akTOpOB (KOHLIEHTPALUS PEareHTOB WU MPOIYyKTOB PEAKLIUH, JaBJICHUE,
TeMIeparypa) Ui CO3AaHus ONTUMAJIbHBIX YCIOBUHM MPOTEKAHUS XMMHUYECKHX
nporieccoB. [lonstre 06 3HTANBIMK U SHTpoTMH. DHeprus ['n66ca. 3akon ['ecca u
clleICTBUs U3 Hero. PoJib cMelieHns: paBHOBECHS B TEXHOJIOTMYECKHX Mpolieccax

HpaKTI/ILIeCKI/Ie 3aHATUA

[Tpunnun Jle arense. Bausaue paznuvabix GakTOPOB HA K3MEHEHHUE PABHOBECHUS
XMUMHUYECKUX peakluid. 3aKOH JEHCTBYIONINX MAacC U KOHCTAHTa XMMHUYECKOTO
paBHOBecHs. PacueTsl paBHOBECHBIX KOHIIEHTPALIUI pearupyromux BeIecTB U

17 | nponykroB peakuuii. Pacuers! TerioBoro 3pdexra peakunu. Pemenne npakruko-
OPUEHTUPOBAHHBIX 33JaHUH Ha pUMeHeHue npuHiuna Jle-Illarense 111 HaxoXAEHUS
HalpaBJIEHUs] CMELIEHUs PABHOBECHUS XUMUYECKOM peakiy U aHaJIu3 (paKTopoB,
BIIMSIOUIMX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS
KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTepHbIE i OOHAPYKEHHS OK 01
T 12 HEOPraHMYEeCKUX BEIlecTB (KaTHOHOB M aHMOHOB). CocTaBjIeHNE YpaBHEHUH peakiuii OK 02
eva 12. Obuapyienue 18 | oGHapyxeHus: KaTHOHOB [-VI rpynn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOM U MOHHON OK 04
HEOPraHMYECKUX KaTHOHOB
¢dopmax. Peakunu oOHapyeHHMsI HEOPTaHUYECKUX BELIECTB B peaIbHBIX 00bEKTaxX OK 07
1 AfHOHOB OKpYKarolleH CpeJibl. JIP 1
19 | Ananutnueckue peakiuu katuoHoB [-VI rpynm. IlpoBeeHne kaueCTBEHHBIX peaKIMid, JIP 3




UCTONB3YEMBIX JUII OOHAPYKEHUS KaTUOHOB | rpynmbl (Kasusi, HaTpusi, MarHusi,
ammonus), Il rpynmsl Ha npumepe 6apus, 111 rpynmst — cBunna, [V rpymmsr —
amomunus, V rpynnsl — xkenesa (11 u I11), VI rpynnsl — Hukens.

AHanuTHYEeCKHE PCaKiM aHUOHOB. HpOBGI{GHI/Ie Ka4C€CTBCHHBIX peaxunﬁ,

20 | ucnonp3yeMbIX IS OOHApYKEHHsI aHHOHOB: KapOoHaTa, ocdara, cynbdara, 2
cynbduIa, HUTpaTa, XJOpUIa U Jp.
Tema 13. XuMuaecKiil KauecTBeHHBIN XMMUUYECKUI COCTAB MPOJTYKTOB NUTaHus. BelecTna,
KOHTPOIT KAYECTBa 21 (danbcupUIUPYIOIKIEe MTPOTYKTH TUTAHUS, U BEIIECTBA, 3arPSI3HSIONINE ITPOTYKTHI
HPOJYKTOB MHTaHHS nutauus. OnpeeneHue 3arpsa3HsIONIX XHMAYSCKUX BEIIECTB B TIPOAYKTaX MUTAHUS,
OTIpeJICIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE MPOJYKTOB MTUTAHUS. OK 01
Krnaccudukarus mods 1mo BUAy U Ha3HAYCHUIO, UCXOJIS U3 XUMUYECKOT'O COCTaBa. OK 02
Nnerrudukarus mpoObl IOYBHI IO €€ XUMHYECKOMY COCTaBY, OIMMCAHUE OK 07
BO3MOXHOCTEH ee mpuMeHeHHs. TpeOoBaHuUs K Ka4eCTBY TTOYBHI PA3IMIHOTO P 1
Tema 14. Xumnueckuii 29 HazHauyenns. Onucanyue 0COOEHHOCTEN UCIIOIL30BaHUS [TI0YB B 3aBUCUMOCTH OT THIIOB, P 7
COCTaB ITOYB CIIOCOOBI YITYUIIICHHS KaueCTBa TIOYB B 3aBHCUMOCTH OT HazHadeHus. O0actu
WCIIOJIb30BAHUS OPTaHNMYCCKUX YIOOPESHHI B 3aBUCHMOCTH OT KaY€CTBEHHOTO COCTaBa.
Onucanue opraHu4ecKux yIoOpeHHil U UX MPUMEHEHHE B 3aBUCMOCTH OT COCTaBa
MIOYBBHI M €€ PA3HOBUAHOCTH.
23 | UroroBas koHTpoOJbHAS padoTa. 2
Hroro 3a cemectp | 46
B Tom uucne:
Teopernueckue 3anarust | 28
[IpakTrueckue 3aHATUS 14
JlaGopatopHbie 3aHATHS 4
Hroro no npeamery | 78
B ToMm umncne:
Teopernueckue 3ansatus | 42
[IpakTtrueckue 3ansatus | 28
JlaGopaTopHble 3aHATHS 8




3. YCJIOBUS PEAJIM3AIIAN PABOYEN ITPOT PAMMBI

3.1. MaTtepuanbHO-TEXHHUECKOE 00ecIieueHre
Paboyas mporpamma y4eOHOTO MpeIMeTa OCYIIECTBIIACTCS B YU€OHBIX KaOUHETaX « XUMHUI».
O6opynoBanue yueOHOro KabuHeTa:
- paboune mMecTa It 00yJaroImuXxcs;
- pabodee MeCTO MPEeTo1aBaTes;
- yueOHast 10CKa;
- MaKeT HOPMATUBHBIX JOKYMEHTOB;
- HarJIsiAHbIe 1ocoOus (TabuuLIbl, MJUTFOCTPATUBHBIA MaTepuai).
TexHnuueckue cpeacTsa 00y4eHUs:
- MyJIbTUMEIUNHBIN IPOEKTOP;
- BKpaH;
- KOMITBIOTED.

3.2. HUndopmammonnoe oOecrneueHue oOyudeHus. [lepeueHb pexkoMeHIyeMbIX Y4eOHBIX HW3JIaHUMH,
NHTepHeT- pecypcoB, TONOJIHUTEIBHOM JINTEPATYPhI

OcHoBHas ydyeOHas TuTeparypa:

1. 1O. M. Epoxun, U. b. KoBaneBa Xumus g npodeccuii U CrieuanbHOCTEN TEXHUYECKOTO U
€CTECTBEHHO - Hay4yHoro npoduieit [Tekcr]: yqe6 VI CTYJI. YUpEXKIEHUH cpea. mpod. O6paSOBaHI/I$I -
448 C M. Axanemus, 2017
URL:http://irbis.krsk.irgups.ru/web/index. php’7P21DBN IBIS&I21DBN=IBIS&S21FMT= fullwebr&
Z211D=1349m8n2252620a3u418&C21COM=S&S21AL L =%3C%2E%3E1%3D54%2F%D0%95%20
78%2D395163%3C%2E%3E#page_result
JlononHuTenbHas yueOHast TuTeparypa:

1. MapteinoBa, T.B. Xumwus: ydeOHMK W NPAKTHKYM I CPEIHETO IMpodecCHOHAILHOTO
ob6pazoBanusi/ T.B. MapteinoBa, W.B.ApramonoBa, E.b.I'onqynoB, moxa oOmeit penmakuwmeir T.B.
MaptbeiHOBOM.— 2-¢ u3a., uchp. u gon.— MockBa: MsmarensctBo [Opaiit, 2020.— 368c.—
(ITpodeccuonanbuoe obOpazoBanue).— ISBN 978-5-534-11018-0. — Tekct: ameKTpoHHBIA //
Oo6pa3zoBarenbHas miathopma FOpaiir [caiit]. — URL:https://urait.ru/bcode/450810

2. Audunorenosa, M.B. Xumus: ydeOHMK M TPAKTUKyM JUIsl CPEAHETO MpodecCHOHATBLHOTO
ooOpazoBanus/ .B. Audpunorenona, A.B. babkos, B.A. ITonkoB.— 2-¢ u3a., ucmp. u gomn.— Mocksa:
M3narensctBo IOpaiit, 2020.— 291c.— (IIpodeccuonanproe obOpazoanue).— ISBN 978-5-534-
11719-6. — Tekcr: onexkrtpoHHwlid // OOpa3oBarenbHas 1maathopma IOpait [caiT]. —
URL:https://urait.ru/bcode/452856

QHGKTpOHHLIe pPeCypChI:
1. Ob KpWXT HUpI'VIIC [DnextponHslii pecypc] : saextponHas Oubmmoreka KpMKT
HpI'VIIC. — Pexxum nocrymna : http://irbis.krsk.irgups.ru.
2. 3BC ZNANIUM.COM - http://znanium.com/
3. BBC IPRbooks — http://www.iprbookshop.ru/
4. CIIC Koncynsratlliroc — \SPS\Consultant_Stud\cons.exe
5. CIIC TAPAHT - \\SPS\GarantClient\garant.exe
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA

4.1. KoHTpoJdb ¥ OLEHKAa pe3ylbTaTOB OCBOCHHS YYCOHOTO TIpeIMeTa OCYLICCTBIISACTCS
MIPEI0/1aBaTeIeM B MPOIECCE MPOBEACHUS TEKYIEro KOHTPOJIS U IPOMEKYTOUYHOM aTTecTanuu (OuHas
dbopma oOyueHus).

Pe3yabTaThl 0cBOeHHs (0OCBOCHHbIE YMEHMS, ®opMbI U METOAbI KOHTPOJISI M OLEHKH
YCBOCHHbIE 3HAHMS) pe3yJabTaToB 00y4YeHHsI
JIMuHOCTHBIE

- 9yBCTBO TOPJIOCTH M YBaXCHHS K McTOpuu U | HaGmronenue, sxcrieprusa noprdoano
JAOCTHKEHUSAM ~ OTE€YECTBEHHOW XHMHMYECKOHW | TMUHBIXIOCTUKEHUM 00ydaromerocs,
HAYKH; XMMHUYECKU TIPaMOTHOE IOBEICHUE B | caMOOILIEHKA.

npo¢heCcCHOHANTBHOM JIEATETLHOCTH U OBITY MPHU
oOpaleHun C XUMUYECKUMH BEIIECTBaMHU,
MaTrepuajsamMu H Mpoleccamu;

- TOTOBHOCTH K TPOJIOJDKEHHIO oOpazoBanus u | HabmioneHne ©  oOIlleHKa CIOCOOHOCTH |

MOBBIIICHUST KBATM(PUKAIUK B W30paHHOM | TOTOBHOCTH OCBOCHUS 3HaHUil, UX
npodecCHOHATbHOMI ACATEITBHOCTH 1 | caMOCTOSITEILHOTO TIOMOJHEHUsA, MEepeHoca
00BEKTUBHOE OCO3HAHWE PO XUMHUYECKUX MMHTErPaLiH, CaMOOLIEHKa

9

KOMIICTSHITUH B 3TOM;

- yMeHHE  WCHOJB30BaTh  JOCTHKEHMs | HaOmoneHune u OlEHKA yMEHUs IIPUMEHATH
COBPEMEHHOM XUMUYECKON HAayKU U | 3HAHHS XHMHYECKON HAYKH [UTS TIOBBIIICHHUS
XAMHYECKUX TEXHOJIOTHH JJIs1  MOBBIILICHUSA | cBOEro WHTEJUIEKTYaIbHOTO pa3BuUTH,
COOCTBEHHOTO MHTEIUIEKTYATBHOTO PAa3BUTUA B | canooIeHKA.

BBIOpaHHOM MPOECCHOHATTLHOM
NEATENLHOCTH.

MeTtanpeaMeTHbIe

- HCIIOIB30BAaHHE Pa3IUIHbIX Bu10B | Habmronenue u OIIEHKA YMEHUS
TMI03HABATENBHON JIEATENPHOCTH M OCHOBHBIX | IITAHMPOBATh COOCTBEHHYIO JIEATENLHOCTD B
UHTEJUIEKTYabHbIX ONepauMid  (IOCTAHOBKA | cOOTBETCTBMU C IIOCTABJIEHHOMN 3ajauer
3agaud, (HOPMYJIMPOBAHHE THUIIOTE3, aHAIU3 W YCIOBMAMH €€ peaius3aliH; MpOSBISTH
CHHTC3, CPaBHCHHC, 06o0menue, MHULUATUBY U CAMOCTOSTENIbHOCTh B
cucTeMaTu3anus, BELISIBIICHHE THIIMHO | \6ovenym: COOTHOCHT CBOH AGHCTBHA C

CIIEICTBEHHBIX  CBSI3eH, IIOMCK AaHAJOTOB,

0’KUJAeMBbIMU PE3YJIbTaTaMU, OCYIIECTBIISATh
dbopMynupoBaHHe BBIBOJIOB) [UIsl  PEIICHUS .

KOHTPOJb CBOEH NIESATENIBHOCTH B IpoIiecce

MOCTABJICHHOM 3a7jaui, MPUMEHEHUE OCHOBHBIX

METOJIOB MO3HaHMsA (HabmrojeHue, HayuHsbiii | AOCTHACHIA Iie3ynb;[aTa, OTpEACIIATE
SKCIIEPMMEHT) Ui U3Y4EHHS  Pa3jIMYHBIX CIIOCO0bI ACUCTBUH B paMkax
CTOPOH XUMHUYECKUX 00BEKTOB U IporeccoB, ¢ | HPCUIOKCHHBIX ycunoBuil u TpeboBaHMi,

KOTOPBIMHU BO3HUKAET HEOOXOUMOCTE | KOPPEKTHPOBAThH cBOEH JIeHCTBUS B
CTAJIKUBATHC B IPO(ecCHOHANILHOM cdepe; COOTBETCTBUU C U3MEHSIOUIEHCS CUTYallUEH.
- UCTOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB A7 | OcyliecTBIATh WH(GOPMAIMOHHBIA TMOUCK,
IOJIYYEHUS XUMHYECKOU uHpopManuy, | c6op u BBIJIEJICHUE CYIIECTBEHHOU
YMEHHE OIEHUTh €€ JOCTOBEPHOCTh A | yuH(popMaluu u3 Pa3THYHBIX
JOCTHKEHHUS  XOpPOLIMX  PE3YJIbTaTOB B | MH(pOPMAIMOHHBIX MCTOYHUKOB;

npoceccrnonanbHol chepe. HaOMIOJeHHe ©  OIEHKA  CIOCOOHOCTH

pelieHuss  JUYHOCTHO U COUMAIBHO
3HaYMMbIX  OpobJeM U BOIUIOLICHUH
HaWJICHHBIX PEIICHUN B IIPAKTUKY




(I)OprI H METO/bI

Pe3yabTaTsl
(hopMupyembI OcHOBHbBIE TOKA3ATETHOIEHKH KOHTPOJIS ¥ OlleHKH (C
pMYPY pe3yJibTara NpUMEeHeHHeM
e o0mme
AKTHBHBIX H
KOMIICTeHIIH) HHTEPAKTHBHBIX
METO/10B)

OKO1 Bsi6upats
CTIOCOOBI

pelieHus 3a1a4
npodeccnoHaIbHO N
JEATSILHOCTH
MIPUMEHHUTEILHO

Pa3IMYHBIM KOHTCKCTaM.

- YMEHHE pacro3HaBaTh 3a7a4yy
u/vid poosieMy B Ipo(heCCHOHATEHOM
U/WIIN COLTMATbHOM KOHTEKCTE;

- YMEHHUE aHAJTU3UPOBATh 3329y W/UIH
poOJIeMy U BBLICIATH €€ COCTaBHBIC YaCTH,
- YMEHHE ONpEICIATh ITAIbl PEIICHHS
3a/1a4y;

YMEHHE BBISABIATH U 3()(HEKTUBHO
MCKaTh MH(OPMAIINIO, HEOOXOIUMYIO JUISI
pelieHns 3a1a4u U/ Ui poOIeMBbl;

YMEHHUE COCTABIIATH IUIaH JCHCTBUS U
OTPEENATh HE0OX0JUMbIE PECYPCHI;

- YMEHHUE pealln30BbIBATH COCTABICHHBIN
TUTaH U OI[CHUBATH PE3YJbTAT U TIOCIEICTBHS
CBOMX JEMCTBUI (CAaMOCTOSITENILHO WJIH C
MTOMOIIBIO HACTABHUKA);

3HaHUE W TOHUMaHHE aKTyaJIbHOTO
poheCcCHOHATHHOTO M COIUATTLHOTO
KOHTEKCTa, B KOTOPOM TIPHXOIUTCS
paboTaTh M KHUTh,

- 3HaHHUE OCHOBHBIX HCTOUYHHKOB
MHGOpPMALIUU U PECYPCOB Ul PELICHUS
3a/1a4 ¥ poOsieM B TpodeccHoHATbEHOM
W/WJIHA COLMAIbHOM KOHTEKCTE.

Texymmii KOHTPOJIb B popme
YcTHOTO 01mpoca, BBINIOJIHEHUS
IPAKTUYECKUX U
1ab0paTOPHBIX padoT,
tectupoBanus. Popma
MPOMEKYTOUYHOM aTTECTALK —
muddepeHINPOBAaHHBIN 3aUET.

OK 02 Hcnonp3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKA, aHAJIN3a U
WHTEePIpPETAIIHH
nHpopManuu, u
WH(POPMAIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHUS 3144

3HaHUE MPHEMOB
CrpykTypupoBanus HHGoOpMauu 1 popmara
odopMIICHHS PE3YJIbTATOB ITOUCKA
uHpopMmauu;

3HaHUE COBPEMEHHBIX CPEJICTB U
YCTPOUCTB HH(DOPMATH3AIMHU, TIOPSIOK HX
NPUMEHEHHS ¥ TIPOTPaMMHOE

obecrieueHue B mpohecCuoHaTbHOM

Texkymuit KOHTPOJb B hopme
YcTHOrO 0ompoca, BEIIOTHEHUS
MPAKTUYECKUX U
71a00paTOPHBIX padoT,
tecTupoBanus. opma
MIPOMEXYTOUHOM aTTecTaluy —
nuddepeHInpoBaHHBIN

3a4ET.

poheccHOHATLHOM NEeSITeIbHOCTH, B TOM YHCJIE C
NS TEITBHOCTH. UCIIOJIb30BaHUEM ITU(DPOBBIX CPEICTB.
OK 042¢dexTnBHO YMEHHE OpraHUu30BbIBATHPAOOTY Tekyiuit KOHTPOJIb B hopme

B3aMMOJICHCTBOBATh U
pa6OTaTI> B KOJIJICKTHUBC
HKOMAaHAC.

KOJUICKTHMBA 1 KOMaH/bI,
- YMCHHUC B3aUMO/ICHCTBOBATh CKOJIJICTaMu,
PYKOBOJACTBOM,KIIMCHTAMHU B XOJC
HpO(I)eCCHOHaHLHOﬁ JACATCIIBHOCTH,
BHaAaHHUC OCHOB HpOeKTHOﬁ ACATCIIBHOCTH.

YCTHOTO OTIpOCa, BHITIOJTHEHHS
NPAaKTUYCCKUX U
71a00paTOPHBIX padoT,
tectupoBanus. Dopma
MIPOMEKYTOYHOM aTTeCTAIlH —
i epeHInpOBaHHBIN
3a4ET.




OK 07 CogneiicTBoBath
COXpPaHEHHIO
OKpYKarollEen Cpebl,
pecypcocOepexeHuIo,
IIPUMEHSATH 3HaHUsI 00
M3MEHEHHUH KJIMMAaTa,
MIPHUHITATIBL
OepeKIIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JENCTBOBATH

B UpE3BbIYaNHBIX
CUTYAaIIHsX.

- yMeHHe CcOOI0aTh HOPMBI
HKOJIOTUYECKOH 0e3011acHOCTH;

- YMEHUE OIPEEIATh
HaIpaBJICHUS PECypcOCOEpeKeHHS B
pamkax npogeccuoHaIbHON
JEATEIBHOCTH TI0 CIIEIMATBHOCTH,
OCYIIECTBIISITH pabOTy C COOIOIEHUEM
HPUHITUIIOB OEPEKITHBOTO
IPOM3BOJICTBA;

- yMEHHUE OpPraHU30BHIBAThH
Ipo(ECCHOHATIBHYIO IEITEIFHOCTh C YIETOM
3HaHUH 00 M3MEHEHHH KJIMMATHYECKHX
YCIIOBHM pErMOHa;

- 3HaHHE MPABUJI 3KOJIOTHYECKOU
0€30MacHOCTH NP BEAECHUU
npohecCuoHANIBHOM JIeATETLHOCTH;

- 3HAaHHE OCHOBHBIX PECYPCOB,
3aeficTBOBaHHBIX B MPO(ECCHOHANTBHON
JeSITEebHOCTH,

- 3HaHWE TyTed oOecreueHus
pecypcocOepeKkeHus;

- 3HaHUWE W TOHUMaHWE TPUHIIUIIOB
OEpEeKITMBOTO MTPOU3BO/ICTBA;

- 3HaHWE OCHOBHBIX HAITPABIICHHUN
M3MEHEHHSI KITUMATHYECKUX YCIIOBUH
peruoHa.

Texymmii KOHTPOJb B popme
YcTHOTO 01npoca, BBIIOJIHEHUS
IIPAKTUYECKUX U
1ab0paTOPHBIX padoT,
tectupoBanus. Popma
MIPOMEKYTOUYHOM aTTECTALNU —
T depeHINPOBAaHHBIN 3a4ET.




5 JINICT BHECEHW U3MEHEHUI 1 JIOIIOJIHEHWI, BHECEHHBIX B PABOUVIO

YYEBHVIO I[TPOTPAMMY
No | Jlara BHecenust | Ne crpanunpsl | Jlo BHecenus uamenenuii | Ilocie BHECEHUSI MN3MEHEHUS
W3MECHEHU I
1
2




