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1. ITACHHOPT ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
Xumus

1.1 OoaacTs npuMeHeHHs1 padoyeil MPOrpaMMbl

PaGouas mnporpamMma yueGHOro mnpeamera XuMHUs SBISETCS YacTbio 00pa30BaTENIbHOM
nporpamMbl  (OII) CIIO nHa 6a3e ocHOBHOTO o0mero oOpa3oBaHUSI — MPOTPAMMBI MOJATOTOBKU
crienanucToB cpennero 38eHa (IIICC3).

[Iporpamma yd4eOHOTO mpeaMeTa MOMKET HCIOIb30BATECS JPYTUMH  TMPOQecCHOHATHHBIMU
00pa30oBaTeIbHBIMU OpPraHU3aLUAMHU, PEATU3YIOLIMMHA 00pa30BaTENIbHYIO IPOrPaMMy CPETHETO OOLIEro
oOpa3zoBanus B npenenax ocsoeHuss OII CIIO Ha 6a3e ocHOBHOro 0o0LIEro 00pa3oBaHus — IPOrPaMMBI
MOATOTOBKH criennannctoB cpeanero 3seHa (IITICC3).

Pabouvas mporpamma yueOHOTO MpeMeTa MOKET ObITh aIaTHPOBaHA JJIsi O0YUEeHUsI MHBATUIOB U
JIMILL C OFPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBSI.

1.2. MecTto y4eOHOro npeaMeTa B CTPYKType 00pa3oBaTe/IbHOM MPOrpamMMbl: Y4eOHBIN MpeIMeT
VII.O7 Xumus sBisercss 00s3aTelabHOM 4acThio 001e00pa30BaTEIbHOrO IMKJIa 00pa30BaTebHON
nporpamMmmbel B cooTBeTcTBUM ¢ PI'OC COO u ®I'OC no cneumansHoctH 43.02.16 Typusm u
TOCTENPUUMCTBO.

1.3. Hean n njiaHupyemble pe3yibTaTbl 0CBOEHUSI y4eOHOI0 MpeMeTa:

1.3.1. Hean y4eOHOro mnpeamera: (OPMHPOBAHUE Y OOYYAIOUIMXCS XUMMUYECKOW COCTaBISIOIEH
eCTeCTBeHHO-HaquOﬁ KapTHUHBI MHUpa KaK OCHOBbBI IPUHATUSA pemeHHﬁ B )KU3HCHHBIX U IPONU3BOJCTBCHHbBIX
CUTYyalUsIX, OTBETCTBEHHOI'O NMOBEAECHUS B IPUPOJAHON Cpee.

1.3.2. IlnaHupyemble pe3yJibTAThI OCBOEHHS Y4eOHOI0 MpeAMeTa:

OcBoeHue conaepxkaHusi y4dyeOHOro mnpeaMera oOeCleunBaeT JOCTIKEHHE O0YyJarouuMUCS

CJIEAYIOUIMX Pe3yJIbTaTOB:
JINYHOCTHBIX:
—  OCO3HaHHE 00YYaIOLUMHUCS POCCHICKON Ipa’kAaHCKON UIEHTUYHOCTH;
— TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTU U CaMOONPEEICHHUIO;
—  HaJM4yue MOTUBALUU K O0YYEHUIO U JIUYHOCTHOMY Pa3BUTHIO;
—  LeJICHAIIpaBJICHHOE pa3BUTHE BHYTPEHHEW MO3UIMH JUYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LeHHOCTeN HapoaoB Poccuiickoit denepannn, NCTOPUYECKUX U HAMOHAIBHO-KYJIBTYPHBIX TPAIHALINM,
(dopMHpOBaHHE CHCTEMBbl 3HAYMMBIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK, AHTHUKOPPYILIMOHHOI'O
MHUPOBO33PEHUS, TPABOCO3HAHUS, DKOJOTUYECKONW KYJIbTYPbl, CHOCOOHOCTH CTaBUTh LIETH M CTPOUTH
KU3HEHHBIE TUIaHBI;
MeTanpeaMeTHbIX:
—  OCBOGHHBIE O0YYAIOUIMMHCA MEXIIPEIMETHBICTIOHATHSI ¥ yHUBEpCalbHble y4deOHble JefcTBUA
(perynsTUBHBIE, T03HABATEIbHBIC, KOMMYHHUKATHBHBIE);
— CIHOCOOHOCTh MX HCHOJb30BAaHUS B I03HABATEIbHOW M COIMAIBHOM MpakTUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M  OCYIIECTBICHHIO YYEOHOW JeATENbHOCTH, OpraHU3aluU
y4eOHOT0 COTPYIHUYECTBA C TMEJarorM4ecCKUMU pabOOTHUKAMM M CBEPCTHUKAMH, K YYacTHIO B
MOCTPOCHUU UHAMBUAYAIbHON 00pa30BaTeIbHON TPACKTOPUH;
—  OBJaJIeHHE HAaBBIKAMU y4eOHO-HCCIIE0BATENBCKOM, MTPOSKTHON U COLIMATBHOM NesTeTbHOCTH;
NpeAMeTHbIX:
—  cOopMHUPOBAHHOCTH TPEACTABICHUM: O XUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA, POJI XUMHUH B MIO3HAHUM SABJICHUN TPUPOIBI, B POPMUPOBAHUY MBIIIJICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHAJIbHOW TIPaMOTHOCTH, HEOOXOIMMOW AJis pellieHus MPaKTUYECKUX 3ajad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO M IIPUPOTHON Cpeie;
— BJAJICHHE CHUCTEMOW XUMHYECKHX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIOJIAralolIve MOHSATHUS
(XMIMHUYECKHUI 3JIEMEHT, aTOM, JJIEKTPOHHAsT 000JI0YKa aToMma, S-, P-, d-3JeKTPOHHBIC OPOUTATH aTOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIECHMS, XMUMHUUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00BbEM, YIJIepOAHbIM ckeeT, (yHKIUMOHAJIbHAs IpyIMa, pagukal,
M30MEPHUSI, U30MEPBI, TOMOJIOTUUECKUH PsAJl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI- U a30TCOJEPIKaIIME
COCTMHCHUS, OWOJIOTMYECKH AaKTHBHBIC BeIIeCTBA (YIJIEBOJIBI, >KUPBI, OCIKHU), MOHOMEp, MOJHUMED,
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CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS, KpUCTAIJIMYECKas pelieTKa, THUIIb
XUMHUYECKHX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- W SHAOTEPMHUYECKHE, PEAKLUU
MOHHOTO OOMEHa), pPacTBOp, OJICKTPOIMUTHI, HEIIEKTPOIUTHI, AIIEKTPOJUTHYECKAsl AUCCOIMAIINS,
OKHUCJIUTEIIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEAKIMU, XMMHUUYECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHBI (T€OpHsi XHMMHUYECKOrO0 CTPOCHHsS opranudyeckux BemectB A.M. bytinepoBa, Teopus
ANEKTPOJIUTUYECKON auccouuanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHECHHS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH SI3bIK XUMHH, (AKTOJIOTHMYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, IMOJIYYEHUH M O€30I1aCHOM HCIIOJIb30BAHWU BaKHEHIIMX HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM ESTEIHHOCTH YEIOBEKa;
—  copMHPOBAaHHOCTh YMEHHI BBISBIATH XapakTepHbIE MNPU3HAKH W B3aWMOCBS3b HM3yYEHHBIX
HNOHSTUH, IPUMEHATH COOTBETCTBYIOIINE MTOHATHS IIPU ONUCAHUU CTPOEHMSI U CBOMCTB HEOPTaHUYECKUX
U OpraHMYEeCKUX BEIIECTB M HX IMPEBPALICHUI; BBISBISATH B3aUMOCBSI3b XHMMHUYECKHMX 3HAaHUH C
HNOHSTUSMU U IPEJICTaBICHUSAMH JIPYTUX €CTECTBEHHOHAYUYHbIX IIPEAMETOB;
— chOpMHUPOBAHHOCTh ~ YMEHMH  HUCHOJb30BaTh  HAUMEHOBAHMUS  XHMHUYECKUX  COCIUHEHHIA
MEXIYHApOJAHOTO COI03a TEOPETHUUECKON U MPUKIAJAHON XUMHUH U TPUBHAIIbHBIE HA3BaHUS BAKHEUIITNX
BEIIECTB (THJICH, alleTUIICH, TIHLEpHH, GeHol, GpopManbaerny, yKCycHasi KHCIO0Ta, TIUIMH, YrapHbIid
ra3, YrJIeKHCIbIM ra3, aMMHakK, TaiieHas W3BeCThb, HETallleHas W3BEeCTb, NMUThEBAs Cojda M JPYrHUXx),
COCTaBIIATH (DOPMYJIBI HEOPTAaHWYECKUX U OPTaHMYECKHUX BEIIECTB, YPABHEHUS XMMHUYECKHX PEaKIIHH,
OOBSACHATP HMX  CMBICH; TOATBEPXAATh  XapaKTepHbIE  XHMMHUYECKHE  CBONCTBAa  BEILECTB
COOTBETCTBYIOILMMHU AKCIIEPUMEHTAMHU U 3aIIUCAMU YPAaBHEHUIN XUMUYECKUX PEaKLUii;
—  chOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPHUHAJJICKHOCTh H3YYCHHBIX HEOPTraHMYECKUX H
OpPraHMYECKUX BEUIECTB K OMNPEICIICHHBIM KjaccaM M TpyIaM COeIWHEHUH, XapaKTephu30BaTh HX
COCTaB U BaKHEHIIME CBOWCTBA; ONPENENATh BHUABl XMMMUECKHMX CBA3€H (KOBaJleHTHasl, MOHHa,
METaJIJIM4ecKasi, BOJOPOAHAS), THUIBI KPUCTAIUIMUECKUX PEIIETOK BEIIECTB; KJIACCU(ULIUPOBATH
XUMHUUYECKHUE PEAKINY;
— BJAJICHHE OCHOBHBIMH METOJAaMH HAYYHOTO T[IO3HAHUS BEIIECTB M XHUMUYECKUX SIBICHHIMA
(HabnrofieHue, u3MepeHue, HIKCIIEPUMEHT, MOJICTUPOBAHUE);
—  c(hOpMUPOBAHHOCTh YMEHHI MPOBOAMTH PACYETHI MO XUMHUYECKHUM (OopMylaM M YpaBHEHUAM
XUMHUYECKHX PpeakUuil ¢ HUCMONb30BaHUEM (PU3NYECKHX BEJIMYMH, XapaKTEPHU3YIOLIMX BEIIeCTBa C
KOJMYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpPMaJIbHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEIICCTBA;
UCIOJIb30BaTh CUCTEMHbIE XMMHMUYECKUE 3HAHUS JJs NMPUHATUS PELICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUsX, CBI3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHHEM;
—  ¢(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIOJIHATh XUMHUUECKUN SKCIIEPUMEHT (TIpeBpalleHus
OpPraHUYECKHX BEILECTB IPU HarpeBaHUU, MOTYUYE€HUE 3TUICHA U U3yYEHHE €r0 CBOMCTB, KaUeCTBEHHbIE
peakluy Ha allbJeTUIbl, KpaxMmall, YKCYCHYIO KUCIIOTY; JeHaTypauus OelIKOB Py HarpeBaHUH, LIBETHHIE
peakuuu OeJKOB; IMPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpPENeNsATh Cpely BOAHBIX PAacTBOPOB,
KaueCTBEHHbIE peaklMy Ha cynab(dar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KAaTHOH aMMOHUS; peuaTh
HKCIEpUMEHTANIbHbIE 3a7au 1Mo TemMaM «Metamib» 1 «HemeTamib») B COOTBETCTBUU € MpaBUIIAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalllEeHUH C BelleCTBAaMU U J1a0OpaTOPHBIM 00OPYAOBAHHEM;
OpPEACTaBIATh  Pe3yibTaThl ~ XMMHYECKOIO  OJKCIepuMeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U (OpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;
—  copMHPOBAaHHOCTh YMEHHUS aHAIU3UPOBATH XUMHUYECKYI0 HH(POPMAIIUIO, OTYyYaeMyI0 U3 Pa3HbIX
UCTOYHHUKOB (CpelcTB MaccoBoi nH(popmaruu, cetb IHTepHET U apyrue);
—  copMHUPOBAHHOCTh YMEHHI COOIIOJATh MpPaBHJIa YKOJOTUUYECKH I€TIeCOO00Pa3HOTO MOBEACHUS B
OBITY M TPYJAOBOM NEATEIBHOCTH B IIEJIIX COXPAHEHHS] CBOETO 3/I0POBbS M OKpPY)KAIOIIEH MPUPOTHON
Cpellbl; YIUTHIBATh ONMACHOCTh BO3JIEHCTBHS HA JKUBBIE OPTaHU3MBI ONPE/IEICHHBIX BEIIECTB, TOHUMAas
CMBICJI [TOKA3aTeNs MPEIEIbHON JOIMYCTUMON KOHIIEHTPALUH;
— s o0y4aromuxcs C OrpaHUYEHHBIMH BO3MOYKHOCTSIMH 3]I0POBbs: C(POPMHUPOBAHHOCTH YMEHUS
NPUMEHSTH 3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MMO3HAHMUS BEIECTB U XMMUYECKHX SIBICHUH.
Oco0oe 3HaueHne yuyeOHbIN IpeaMeT UMeET Ipu (OPMHUPOBAHUH U Pa3BUTHUU:
— 00IUX KOMIETEHIIHIA:



Kon HaumenoBanue 3HaHus, yMEHUSA
KOMIIETEHIINHU KOMITETEHIINHI
OK 01 Bri6bupath ciocoObl | YMeHust:
pCIICHUA 3a1a4 — pacno3HaBaThb 3a1a4y W/unm npoOiemy
Ipo(peCCHOHANEHON | B PO(EeCCHOHATBHOM W/HIIH COIMAIBHOM KOHTEKCTE;
ACATCIIBHOCTH — aHAIM3UPOBATh 3aJlayy W/WIK TPOOJIEMY U BBIICATH
HNPUMEHHUTEIIBHO K €€ COCTaBHBIC YaCTH;
pas3jIniHbIM — ONPEACIIATH ATallbl PELIEHUA 3aa4u;
KOHTCKCTaM — BBUIBJIATE M OI(PQPEKTUBHO WCKATh HH(MOPMAIUIO,
HEOOXOIUMYIO JUTsl pEIICHHMSI 33/1a4U 1/WIIA TIPOOJIEMBI;
— COCTaBJIATH IJIaH JEHCTBHUS;
— OmpeneNsiTh HE0OXOAUMBbIE PECYPCHI;
— BIIAQJETH aKTyaJIbHBIMU METOaMHU paboThI
B IPOeCCHOHATBHOMN U CMEKHBIX chepax;
— Ppeanu30BbIBATH COCTABIICHHBIN IUIAH;
— OLICHMBaTh PE3yJbTaT U MOCIEACTBUS CBOMX JAEHCTBUI
(caMOCTOATENHHO WM C TOMOIIBIO HACTABHHKA).
3HaHus:
— AKTYyaJIbHBIU npodecCHOHAIbHBIN
U COLMAIbHBIA KOHTEKCT, B KOTOPOM IPUXOJUTCA
paboTaTh U KHUTh;
— OCHOBHBIE HMCTOYHHUKHU uHbOopMaIuu
M pecypchl i pemieHus 3aJad M [IpoOsieM
B IPO()eCCHOHATBHOM H/HJIH COIIMATBHOM KOHTEKCTE;
— aJrOpUTMBI BBHIMOJHEHHS paboT B mpodeccHoHambHON
M CMEKHBIX 00JIacTIX;
— MeToAbl paboTel B MPO(ecCHOHATBHOM U CMEXKHBIX
chepax;
— CTPYKTYpY IUIaHa JJisl pEeLIeHus 3ajay;
MOPSAJIOK OLIEHKU Pe3yIbTaTOB PEIlIEHUs 3aa4
npoeCCHOHATILHOMN 1€ TEIbHOCTH.
OK 02 Hcnonb3oBath Ymenust:
COBPEMEHHBIE — ONpeneNsTh 3a/1a4M JIJIs MOMCcKa HHGOpMaInY;
CpeACTBa MOUCKa, — OIpenensITh He00X0AUMbIE HICTOUHUKU HH(OpMaIuy;
aHalIH3a v — IUIAHUPOBATh IIPOLIECC IIOMCKA; CTPYKTYpPHUPOBAaThb
HHTCPIPCTAIMH MOJIy4aeMyto HH(POPMAIHIO;
HH(OpMALHH, U — BBIACTATH  Haumboliee  3HAYMMOE B TIEpPEUHe
MH(pOpMallMOHHbIE uH(bOpMALUY;

TEXHOJIOTUH TSI
BBITIOJTHCHUA 3a1a4
npoheccCHoHaNBHOM
JCSITebHOCTH

— OLCHUBATH HpaKTI/I‘—IeCKYIO 3HAYUMOCTDH peSYJ'H)TaTOB
ITOMCKA;
— 0oQOpMIIATH pE3yJbTAThl MOUCKA, IPUMEHSATH CPEICTBA

UH(POPMAIIMOHHBIX TEXHOJIOTHIA JUTS pelieHus
po)eCCHOHANIBHBIX 337124,

— HCIOJIE30BaTh COBPEMEHHOE MPOrpaMMHOE
obecIeyenue;

— WCTOJIb30BaTh pa3iudHbIe IU(GPOBBIE CPEACTBA IS
pereHus: TpodecCHOoHaNbHBIX 3a/1a4.

3Hanusa:

— HOMEHKJIaTypa

MH(OPMALIMOHHBIX ~ HCTOYHUKOB,




NPUMEHSEMBIX B MPOGECCHOHATBHOMN NS TEIbHOCTH;

— TpPUEMBI CTPYKTYPUPOBaHUS HH(DOpMAIUH;

— dopmar odopmIIeHHS pE3yIbTaTOB MOMCKA
uHpOpMAIIMK, COBPEMCHHBIC CpEICTBA M YCTPOMCTBA
uH(pOpMaATU3AIUH;

— MOPAAOK  MX  INPUMEHEHUs U IPOrpaMMHOE
obecrieueHre B podhecCHOHATBHON ASSITEIBHOCTH B TOM
YHCIIE C MCIIOJIb30BAHHEM ITU(POBBIX CPEJICTB.

OK 04 OddexTuBHO YMenusi:
B3aMMOJICHCTBOBATh | — OPraHU30BBIBATH paboty KOJIJICKTHBA
u paboTath B ¥ KOMaH/IBI;
KOJUICKTHUBEC 1 — B3aMMOJICHCTBOBaTh C  KOJUIETaMH, PYKOBOJCTBOM,
KOMaHZe KIIMEHTaMH B X0/I€ MPO(HECCHOHATLHOM JAeSITeIbHOCTH.
3HaHus:
— TICHUXOJIOTUYECKHE OCHOBBI JESATEILHOCTH KOJUIEKTHBA,
MICUXOJIOTHYECKHE OCOOEHHOCTH JINYHOCTH;
— OCHOBBI IPOEKTHOM J1€ATENbHOCTH.
OK 07 CopeiicTBOBaTh Ymenus:
COXPaHCHHIO — coOJroAaTh HOPMBI KOJIOTHYECKON OE30MacCHOCTH;
OKpY’KaroLien — ONpeAeNsATh HaNpaBJICHHUS pecypcocOepexeHus B
CpCbl, pamkax npodeCCHOHATBLHON JACATCIIbHOCTU o
pecypcocOepexeHn CIEIMAIILHOCTH, OCYIIECTBIATH paboTy ¢ coO0IeHnEeM
10, IIPUMCHATD MIPUHIIUIIOB OEPEKIIMBOTO MTPOU3BOJICTBA;
3HAHHS 00 — OpraHM30BBIBaTH MPO(ECCHOHANBHYIO NEATEIbHOCTH
H3MCHCHUU C Yy4yeToM 3HaHUH 00 U3MEHEHHH KIMMATHYECKHUX
KIIMMATa, IPUHIHIBL | yelIoBUIA PerHOHA.
OepeKIMBOrO SHAHMS:
HIPOU3BOJICTEA, —  TpaBHWJIa SKOJOTHYECKOM OE30MacCHOCTH MPH BEICHUH
3(1)51)CKTHBH0 npodeccuoHaNbHOM e TEIbHOCTH;
ACHCTBOBATD B —  OCHOBHBIE pecypel, 3a/1€HCTBOBAHHBIE
Hpe3BbIMalHbIX B PO(ECCHOHATILHOMN JIESTENBHOCTH;
CUTYaIUAX

— IyTH o0ecIieueHus pecypcocOepeKeHus;

—  IPUHLHUIBI OEPEKIUBOTO MPOU3BOJICTBA;

— OCHOBHBIE HAIlpaBJICHUs M3MEHEHMs KIMMAaTHYECKUX
YCJIOBHH pETrHOHa.




2. CTPYKTYPA U COAEPKAHUE YYHEBHOT'O IIPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUIAbI y4eOHOH padoThl

Buna yueOHoii padoThl O0bem B yacax
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 72
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 70
B TOM YHUCIJIE:
TEOPETUUYECKHE 3aHITH 46
IPAKTUYECKUE 3aHATUS 24
B TOM 4uclie: B GopMe MPaKTUYECKON MOATOTOBKU 4
MIPOMEXKYTOUHASI aTTECTAIUS 2

IIpomexyTounas arrecrauus B popme: nudpepeHnpoBaHHOTO 3a4eTa




2.2. TeMaTH4yeCcKMil IJIAH U COJAEP:KAHME YUeOHOI0 MpeaMera

HaumenoBanue Copep:xaHue y4eOHOI0 MaTepuasa, IPaKTHYECKHe 3aHATHS, caMOCTosITeJIbHAsA padora |O0bém| @opmupyeMble
pa3aesioB U TeM 00yJamuxcs 4acoB o01mume u
npogeccuoHaIbHbIE
KOMIIeTeHIIUH
1 cemecTp 34 |OKO0I, 0K 02, OK 04
Beenenue. Copaepxxanue yueOHOIro MaTepuasa 2 OK 01
XUMHS 1 METO/IbI Pone n mecto npenmera Xumusa B ydyeOHom mpouecce. Ilenu u 3agaum kypca. Crpykrypa
HayqHOTO MO3HAHUA | mpenmera. TpeOoBaHMUs, MPEIBIBISIEMbIC K 00YUAIOIIUMCS, TIPH OCBOCHUH MPEIMETA.
Xumus — ¢yHAaMeHTallbHAs HayKa O BellecTBE. EcTecTBEHHO-HAYYHBI METOJ MO3HAHUS, €TO
BO3MOXKHOCTH U TPaHHIIBI IPUMEHUMOCTH.
3nayenne xuMuu npu ocBoeHuu npodeccuit CIIO m cnemmansHOcTe CIIO TexHHMYECKOTO
npoduist mpodheccuoHaILHOTO 00pa30BaHMS.
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6 OK 01, OK 02
Tema 1.1. Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
Crpoenne aTomoB CoBpeMeHHass MOJieNib cTpoeHHsI aroMa. CHUMBOJIMYECKUN S3bIK XUMUU. XUMUYECKUN DIIEMEHT.
XUMHICCKUX STICMCHTOB | Jrrexrpornas KoH(urypanust aroma. KiaccupuKkanus XHMHYECKHX O3JIeMEHTOB (s-, p-, d-
1 IPpUPOJId XUMHUICCKON | yriemenThl). BaneHTHBIC AIIEKTPOHBI. BalleHTHOCTh. DJIEKTPOHHAS NPUPOa XUMHYIECKON CBS3H.
CBsA3H DIEeKTPOOTPUIIATETFHOCTh. BUIBI XUMUYECKOH CBS3M (KOBaJICHTHAsI, HOHHAS, METAJUINYECKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMUsL.
IIpakTHYeCKOe 3aHSATHE 1
[TpakTHKyM 110 U3YYEHHUIO CTPOCHUS DIIEKTPOHHBIX (POPMYIT aTOMOB XUMHUYECKUX IIEMEHTOB.
Tema 1.2. Copepxanue yueOHOro Mmarepuasa 2 OK 01, OK 02
Hepromyeckuit 3aK0H ITepuognueckas cucrema xumuueckux syemeHToB J[.M. MenneneeBa. ®u3HUECKUN CMBICIT
u rapmuna JI. 1. [Tepunoxmueckoro 3akona JI.1. MenzneneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX
Menneneesa AJIEMEHTOB, 00pa3yeMbIX MMH NPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C IMOJOKECHHEM
XUMHYECKOT0 3eMeHTa B [leproamueckoii cucreme. MUPOBO33pEHUECKOE M HAYYHOE 3HAYCHUE
ITepnognueckoro 3akoHa J[.M. MenneneeBa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB.
IIpakTHYECKOE 3aHSATHE 1
W3yueHne MoiennpoBaHus moctpoeHus [leproqimaeckoid TaOIHUIIbI XUMHUYECKHIX dJIEMEHTOB.
Pa3nen 2. CTpoeHue U CBOMCTBA HEOPraHNYECKUX BellECTB 9 |OKO01, 0K 02, OK 04

9




Tema 2.1.
Kinaccudukanms,
HOMCHKJIATypa U

CTpOCHHE
HEOPTaHUYECKUX

BEILIECTB

Conep:xaHue yueOHOIro MaTepuasa

Knaccugukaius HeopraHn4eckux BeLECTB.

[Ipenmer nHeopranmveckoil xumuu. Kiaccudukamust Heopranumyeckux BemiecTB. IIpocTeie u
CJI0KHBIe BeliecTBa. OCHOBHBIE KJIACChI CIIOXHBIX BELIECTB (OKCHABI, THIPOKCUIbI, KHCIOTHI,
conu). B3auMocCBS3p HEOPraHMYECKHUX  BEIIECTB. ATrperarHble COCTOSIHMSI — BEILECTBA.
Kpucrannuueckue u amop@Hble BellecTBa. THIBl KPUCTAUIMYECKHX PELIETOK (aToMHas,
MOJICKYJISIpHAs, HIOHHAS, METAJUINYECKast). 3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAJJIMYECKOM PEHIETKU. 3aBUCUMOCTh XMMHMYECKOM AaKTMBHOCTH BELIECTB OT BHJA
XUMHUYECKOH CBSI3U M TUMA KPUCTATUNIECKOH pemeTk. [IprunHbpl MHOT00Opa3us BEIIECTB.

IIpakTH4yeckoe 3aHsATHE

[TpakTUKyM H3y4eHHs] HEOPTaHMUYECKUX BEIIECTB Pa3UYHBIX KIJIACCOB MO UX KiaccHU(UKaluy,
HOMEHKJIATYpE U XUMUYECKUM (popmyIiam.

Homenknarypa HeopraHMYeCKHUX BEIIECTB: Ha3BaHUE BEIECTBA, MCXOJS M3 UX XUMHUYECKOU
(GopMyIIbl, WJIM COCTaBJICHHEC XHMHYECKOW (OpMYIBI, MCXOJs W3 Ha3BaHWS BEHIECTBA IIO
mexayHapoanoit (MIOITAK) wiu TpuBHanbsHOM HOMEHKIIATYE.

Pemenune mpakTaecKux 3aiaHuii 110 KJIACCU(PUKANN, HOMEHKIIAType M XUMUIECKUM QopMyIamMm
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIAcCOB (YrapHbIi Tra3, YIJIEKUCIBIA ra3, amMMHak,
raiieHasi M3BECTh, HErallleHas W3BECTh, MUThEBas COJA W JIPYruX): HA3bIBaThb M COCTaBIATH
(bopMyITbIl XUMUYECKUX BEIIECTB, OMPEENATh MPUHAATIE)KHOCTH K Kiaccy.

OK 01, OK 02

Tema 2.2.
DOU3NKO-XUMHYIECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

1. Meramnel. OOuye ¢puznyecKkue U XMMHUYECKHE CBOWCTBAa MeTauioB. CriocoObl MOTyYeHUs.
3HaueHUE METAIOB U HEMETAJUIOB B IPUPOJE U KU3HEACATEIbHOCTH YEJI0BEKAa U OPraHU3MOB.
Koppo3us MeTamios: BUbl KOPPO3HUH, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3HH.

2. Hemeramnel. OOmue ¢u3nueckue M XMMHUYECKME CBOHCTBA HEMETAJJIOB. THUIHYHBIC
cBoiictBa HemeramwioB [V— VII rpynn. Knaccudukanus u HOMEHKIAaTypa COEIUHEHUN
HeMmeTasioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

3. XuMuYecKkne CBOWCTBAa OCHOBHBIX KIACCOB HEOPTaHWYECKHX BEmEeCTB (OKCHIOB,
THJIPOKCUIOB, KUCIIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEILECTB,
BOJIOPOJHBIX COEAMHEHUM, BBICIIUX OKCHUJIOB U THIPOKCH/IOB.

Conep:kaHue y4eGHOI0 MaTepuasa

Tunel KpUCTAIIMYECKUX pEIIeTOK (aToMHas, MOJEKYyJspHas, HOHHAs, MeTaJuIMuecKas).
3aBUCHUMOCTb XMMHMUYECKON aKTHBHOCTH BEIIECTB OT BUJA XHWMHUYECKOW CBSI3W W TUIA
KPUCTAIIMYECKON pemeTKu. [I[puarHbpl MHOT00Opasust BEIECTB.

OK 01, OK 02
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IIpakTHyeckoe 3ansaTHE (MPOdeCcCHOHATBHO-0PHEHTHPOBAHHOE COACP/KAHME)

CocraBineHHe ypaBHEHMM XMMHYECKHMX PpEAaKIMM C y4aCTMEM IIPOCTBIX U CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHUIOB METa/UIOB, HEMETAUIOB U
aM(pOTEPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHMM M aM(OTEpHBIX I'MJIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Penienne INpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKMX 3aJaHUMM Ha CBOWMCTBA, COCTAaB,
NoJydeHne W 0e30MacHOe HCIOJIb30BAHME BAKHEWIINX HEOPTaHWYECKHX BEUIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa.

Tema 2.3. IIpakTH4eckoe 3aHsATHE 1 OK 01, OK 02, OK 04
Unentndukanms N3ydenune wuneHTH(UKAINN HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAaHUEM HUX (H3HKO-
HEOPraHNYECKUX XUMHYECKHX CBOWCTB, XapaKTEPHBIX KAUECTBEHHBIX PEaKITUi.
BELIECTB Jlaboparopnas padora « UaeHTHUKAIUA HEOPTAHUYECKHUX BeHIECTBY.
Pemenne skcriepuMeHTANBHBIX 337144 10 XMMUYECKHM CBOMCTBAM METAJIOB M HEMETAJJIOB, TI0
PacHO3HABAHHUIO U MOJYYEHUIO COCTMHEHHI METAIUIOB U HEMETAJUIOB.
Wnentudukanysi HEOPraHMYECKUX BEIIECTB C HCIOJIB30BAHMEM HX (U3UKO-XUMHUECKUX
CBOMCTB, XapaKTEpHBIX KAa4YeCTBEHHBIX peakuuid. KadecTBeHHbIe peaknuu Ha cyabdar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH AMMOHHSI.
Pa3nen 3. CTpoeHne U CBOMCTBA OPraHUYeCKUX BellleCTB 15 |OK 01, OK 02, OK 04
Tema 3.1. Copepxanue yueOHOro MmaTepuasa 4 OK 01
Knaccuduxarms, 1. TlosBneHue W pa3BUTHE OPraHUYECKOM XMMHUM Kak Haykd. [Ipeamer opraHuyeckod XMMHU.
CTPOCHHUC H MecTo 1 3HaYeHHE OPraHNYeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
HOMCHKJIATypa 2. XUMHUYECKOE CTPOEHHE KaK IOpAJOK COEJMHEHUS aTOMOB B MOJIEKYJE COIJIaCHO HX

OpraHNYCCKUX BCIICCTB

BaJEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XHMHUYECKOIO CTPOCHMSI OpraHMYeCKHX
coenquHeHnil A.M. bytiiepoBa. YTriaepoaHbI CKENET OPraHU4eCKOW MOJIEKYJIBI. 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUsI MOJIEKYI. MI30MepHs 1 U30MEPBL.

3. Tonsarue o pynkuuonansHoi rpynne. Paaukan. IlpuHiune! knaccudukauym opraHndeckux
COeIMHEHUN. MexayHapo/IHasT HOMEHKJIATypa M NIPUHIMIBl HOMEHKJIATYphl OpPraHUYECKHUX
coeaunenuil. [Tonstue 06 azoTcoepKalux COSTUHEHUAX, OMOTOIMYECKH aKTHBHBIX BEIIECTBaX
(yrmeBopax, kxupax, Oeiakax Hu Jp.), BBICOKOMOJEKYISPHBIX COCIUHEHHUSIX (MOHOMED, MOIHUMED,
CTPYKTYpPHOE 3BEHO).
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IIpakTHyeckne 3aHATHA

HoMmeHknatypa opraHu4ecKkux COeIMHEHHH OT/IENbHBIX KJIacCOB (HACHIIEHHbIE, HEHACBILICHHbIE
U apOMAaTHUYECKUE YTIEBOAOPOAbI, CIIUPTHI, (PEHOIBI, ANbACTUIBI, KETOHBI, KAPOOHOBBIE KHCIOTHI
u ap.).

CocraBneHue TMONHBIX M COKPALICHHBIX CTPYKTYPHBIX (OpPMYNI OpraHMYEeCKHX BEIIECTB
OTIENbHBIX KIACCOB, MCIIONb3ysd HMX Ha3BaHUA 10 CHCTEMAaTU4YECKOW M TPUBHAIBHOU
HOMEHKJIaType (ITWIJICH, aleTWICH, TIUIepuH, (eHos, (opMalbleruj, YKCyCHas KHUCIOTa,
riuH). Pacdersl npocreiimelt GopMyibl OpraHMYECKOW MOJIEKYIbI, UCXOAS U3 JIEMEHTHOTO
cocraga (B %).

Tema 3.2.
CBoiicTBa
OpPraHHYECKUX
COCIMHCHUI

Coaep:xanue yueOHOro MaTepuaJia

OU3HKO-XMMUYECKUE CBOWCTBA OPraHUYECKHX COCIUHEHUH OTICNBHBIX KIacCOB (OCOOEHHOCTH
KJaccu(UKauyl ¥ HOMEHKIIATYphl BHYTPH Kjlacca; TOMOJOTHUYECKHH psa u obmas (gopmyna;
n30Mepusi; pU3NYECKUe CBOWCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YEHUS):

1. npenenpHBIC YIIIEBOAOPOABI (aJKaHBl W LUKJIOAIKaHbI). ['opeHnme MeraHa Kak OIWH W3
OCHOBHBIX HCTOYHHMKOB Te€IlIa B HPOMBIIJIEHHOCTH U ObiTy. CBoiicTBa NPUPOAHBIX
YIIJIEBOAOPOAOB, HAXOXKIEHHE B IPUPOJIC U IPUMEHEHNE alIKaHOB;

2. HempeeTbHbIC (AKEHBI, AJIKMHBI M aJKaIUCHbI) M apOMaTHYeCKUe YTIeBOA0poasl. [ opeHue
alleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO TNIAMEHH JJISl CBAPKU M PE3KU METaJIIOB

3. KHCIOpOJCOepKallie COeAMHEHUs (CIMUPTHI U (EeHOIbI, KapOOHOBBIE KHCIOTHI U 3(UPHI,
QIBJETUABl M KETOHBI, JKHPBI, yriIeBonbl). IIpakTndyeckoe NpHUMEHEHHE ATHIICHIIIMKOJS,
ruuepuHa, ¢penona. [Ipumenenue popmanbaeruaa, aneTanbiaeruia, yKCyCHOM KucioTsl. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MOIOIIHME CBOKWCTBA MBLIIA,

4. a3oTcojep)kalve COeAMHEHUs (aMUHBI U aMHUHOKHUCIIOTHI, Oenku). BbicokomonekynspHbie
COeMHEHUs (CHHTETHYECKHEe M OMOJIOTMYECKU-aKTHBHBIE). MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE
3BeHo. [lonmmMmepusanusi »TUIEHa KaKk OCHOBHOE HANpaBlICHHE €ro  MCIOJIb30BaHMUS.
['eneTrueckas CBSI3b MEX/IY KJIACCAMU OPTaHUYECKUX COCTMHEHHH .

IIpakTHyeckne 3aHATHA

CBolicTBa OpraHMYeCKUX COEIUHEHUI OTIEIbHBIX KIJIACCOB (TPUBHMAJIbHAS U MEXIyHapOJHas
HOMEHKJIaTypa, XHMMHUYECKHE CBOMCTBA, CIOCOOBI TMONY4YEeHHMs): IMpelesibHble (AIKaHbl |
HI/IKJ’IOBJ'IK&HI)I), HETIPCACIIBHBIC (aJ'IKeHI)I, AJIKUHBI H aJ'IKa)II/IeHI)I) H apOMaTHUYCCKUC
YIJI€BOAOPOABI, CIUPTHl U (EHONbI, KapOOHOBBIE KHCIOTHI M 3(UPHI, AlbJETUABl U KETOHBHI,
AVMMHbBI W AWUHOKHCIIOTBI, BBICOKOHOJICKYIIAPHBIC COCAUHCHUA. 33I{3HI/I$I Ha COCTaBJICHHC
YPaBHEHUN XUMUYECKHX pEaKLMi C ydacTUEM OPraHUYECKUX BELIECTB HAa OCHOBAaHUU HX
COCTaBa U CTPOCHHS.

OK 01, OK 02, OK 04
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IIpakTuyeckoe 3ansiTHe (MPO(PecCHOHATBLHO-OPHEHTHPOBAHHOE COJIePKAHKE)

CocraBiieHHe CXeM peakiuid (B TOM 4YHCIE IO MPEIJI0KECHHBIM IIENOYKaM TMPEBPAIICHUN),
XapaKTEPU3YIOIINX XUMHYECKHE CBOMCTBA OPraHUYECKUX COCIMHEHUM OTHEJIbHBIX KJIACCOB,
CrocoObl WX TONYYCHUS] M Ha3BaHUE OPTraHWYECKUX COCAUHEHUN 110 TPUBHAIBHOW WIIU
MEKIYHapOAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pelienne npakTUKO-OPUEHTHUPOBAHHBIX TECOPETHUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX
COCIMHEHUH OTIEIbHBIX KJIACCOB.

JlaGoparopnas padora «IIpeBpaieHusi opraHn4ecKnX BellecTB MPH HATPEeBAHNUHN»
[Tonydyenue STUJIEHA M W3YyYEHUE €ro CBOWCTB. MOJEIMPOBAHUE MOJEKYJI U XHUMUYECKUX
MpEBpaIlleHUI Ha IPUMEPE dTaHa, STHIICHA, alleTUJICHA U JIp.

Tema 3.3.
Nnenrudukarus
OpPraHHYECKUX
BEIIECTB, UX 3HAYCHHUE
1 IPUMEHEHHUE B
OBITOBOH U
IIPOM3BOJICTBEHHOM
EeSITENbHOCTH
YyeJI0BEKa

Coaep:xxanue yueOHOro MaTepuaJia

1. buoopranmyeckue coeaMHCHUsA. [IpuMeHeHWE U OHOJIOTHYECKAash pOJIb  YIIJICBOOB.
OxkucneHue yrieBoJOB — MCTOYHHUK HHEPrUM KUBBIX OpraHu3moB. OOnacTu MHpUMEHEHUs
aMUHOKUCIIOT. [IpeBpaienus OSJIKOB MuIU B OopraHu3Me. buosornyeckue (QyHKIIUU OCIKOB.
buonorndeckue QyHkimu xupoB. Posib OpraHMYECKOlW XUMHH B PEIICHHH MPOOJIeM MUIICBON
0€e30MacHOCTH.

2. Ponp opraHMyeckoil XHMHH B pEHICHHMH MNPOOJEM 3HEPreTHYSCKON O€30MacHOCTH, B
pa3BI/ITI/II/I MCEIUILIMHBI, CO3JaHUHN HOBBIX MaTepI/IaJIOB, HOBBIX NCTOYHHUKOB 3Hepr1/11/1
(ampTepHATUBHBIE HWCTOYHHKU OHHEpruu). OMacHOCTh BO3JCHCTBHS Ha JKHBBIE OpPTraHU3MBI
OpraHMYECKHUX  BELIECTB  OTHEIbHBIX  KJAcCOB  (YIJIEBOAOPOIBL,  CIHUPTHL,  (PEHOINBI,
XJIOPOpPraHUYeCcKHe TMPOU3BOJAHBIC, aNbJETHAbBl U JAp.), CMBICH TOKa3aTens MpeneiabHo
I[OHYCTI/IMOI\/JI KOHHGHTpaIII/II/I.

JlabopaTtopnass padora «MaenTndukanus OpraHMYecKHX COeJMHEHUH OTAeJbHBIX
KJI1aCCOB»

Nnentuduxanuss OpraHu4eCKUX COEJUHEHHM OTIENbHBIX KJIACCOB (Ha NpUMEpPE allbJIerHJIoB,
Kpaxmala, YKCYCHOW KHCIOTHI, O€JIKOB M T.Nl.) C HCIOJB30BAHHEM HX (U3UKO-XUMHYECKHX
CBOMCTB M XapaKTEpHbIX KauyeCTBEHHBIX peakuuil. [leHarypamus Oenka Npu HarpeBaHUU.
[[BeTHBIE peakiu OenkoB. BO3HMKHOBEHHME AaHAMTHYECKOTO CHUTHAJa C TOYKH 3pPEHUS
XUMUYECKUX MPOLECCOB MpPH IPOTEKAHWH KAYECTBEHHOM  PpEaKIuu, ITO3BOJSAIOIIEH
UACHTU(DHUIIUPOBATH MPEATOKEHHBIE OPTaHNYECKHE BEIIeCTBa

OK 01, OK[[02, OK 04

KourpoJubHas padora

Bcero 3a I cemecTp

34
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Il cemecTp

38

OK 01, OK 02, OK 04,
OK 07

Pa3nen 4. Xumndeckue peaknuu

12

OK 01, OK 02, OK 04

Tema 4.1.
Tunel XUMHUECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanuss ¥ THUOBI XUMHUYECKHUX pEAKIMH C ydacTHeM HEOPraHWYeCKHX BEIeCTB.
CocraBiieHHE YpaBHCHHI pEaKIUW COCAMHCHUS, Pa3jIOXKEHUS, 3aMelIeHHs, OOMEHa, B T. 4.
peakIMii TOPEHUS, OKHCJICHUSI-BOCCTAHOBJICHHUS. YPAaBHCHHUS OKHCJICHHSI-BOCCTAHOBJICHHS.
Crenenb oxucneHus. OKucauTedb W BoccTaHOBUTENh. (CoOCTaBlieHHME U ypaBHHBAHUE
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUA METOJIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU B MPUPO/IE, TPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEACITSIbHOCTH
OpraHU3MOB.

IIpakTH4yeckue 3aHATHS

KonnyectBeHHBIE OTHOIIEHUS B XUMHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHUMHU H
pacueTsl 10 YPaBHEHMSMM XMMHYECKHMX peakuuid. Moip Kak eJuHMIIa KOJIMYECTBa BEILECTBA.
MounsipHas Macca. 3aKOHbBI COXPAHEHHUS MacChl U SHEPruu. 3aKkoH ABOrajpo. MossipHblil 00beM
razoB. OTHOCHUTENbHAS IUIOTHOCTh Ta30B. PacdeTsl 10 ypaBHEHMSIM XUMHUYECKMX DPEAKLHUM ¢
HCII0JIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) Fa30B, KOJIMYECTBA BEIIECTBA.

OK 01

Tewma 4.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Coaep:xxanue yueOHOro MaTepuaJia

Teopus snekTponuTrdeckol nuccounanuu. MOHbI. DIEKTPOIUTHI, HE JIEKTPONUTHL. Peakunn
noHHOTO oOMeHa. CocTaBjeHUE peakIuii HOHHOTO OOMEHa IyTeM COCTaBJICHHMS] MX TOJHBIX U
COKpAIIeHHBbIX MOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHUsl HAa COCTaBIICHUE
VMOHHBIX PEaKIIHil.

JlabopaTopnasi padora « TMIIBI XMMHYECKHX peaKIHi»

HccnenoBanue TUIOB (110 COCTaBY W KOJMYECTBY HCXOJHBIX M OOpa3yrOIIMXCS BEILIECTB) U
NPU3HAKOB XMMHUYECKHX peakuuid. [IpoBenenue peakuuiit HOHHOr0 OOMEHa, ONpeIeIeHUe CPebl
BOJIHBIX PAaCTBOPOB. 3a/IaHUS HA COCTABJIECHUE HOHHBIX PEAKIUN.

OK 01, OK 04

Pa3znen 5. Kunernueckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XMMHUYECKHUX PeaK i

10

OK 01, OK 02

Tema 5.1.

Coaep:xanue yueOHOro MaTepuaJia

OK 01, OK 02
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CKOpOCTh XMMHYECKUX
peakuuii. XuMU4YeCcKoe
paBHOBecCHE

1. CkopocTh peakuuu, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB: MPUPOIBI pEarupyrOIIUX
BEUICCTB, KOHLEHTPALlUU PEarupyrolluX BEIIECTB, TEMIIEPAaTyphl M IUIOIIAAU PEaKLHOHHOU
noBepxHOCTH. TeroBbie 3P PEeKTh XUMHUUECKUX peakuuil. DK30- U IHAOTEPMUUYECKHE, PEaKIUH.
2. OOparumocTh peakuuid. XHMHYECKOE DPABHOBECHE U €ro CMELICHHE I0J JeicTBUeM
pa3nuYHBIX (aKTOPOB (KOHIEHTpALMsS pEarecHTOB WM TPOJYKTOB PEAKIHUH, TaBJICHUE,
TemIeparypa) Uil CO3JaHHsl ONTUMAJIbHBIX YCIOBMH NPOTEKAHUS XUMHMUYECKHX IPOLIECCOB.
ITpunnun Jle-IllaTense.

IpakTnyeckoe 3ansitue (MpPohecCHOHATIBLHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE)

Pemienne mpakTHKO-OPUEHTUPOBAHHBIX 3allaHWi Ha aHamM3 (AKTOPOB, BIUSIONUX HA
M3MEHEHHE CKOPOCTU XMMHUYECKON PeakIuy, B T. 4. C O3UIMI IKOJIOTUYECKH 11EI1eCO00pa3HOro
MOBEJCHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHHUs] CBOETO 3JI0POBbS U
OKpYKarollel NPUPOIHON CPEbI.

IIpakTH4yeckue 3aHATHS

Pemienne npakTHMKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHuumna Jle-Illarense s
HAXOXXJICHUs HAIPABJICHUS CMELICHUS PaBHOBECUS XMMUYECKON peaklMu U aHanu3 (akTopos,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHS.

Pa3znea 6. PacTtBopnl

OK 01, OK 02, OK 04

Tema 6.1.
[TonsiTue o pacTBOpax

Coaep:xxanue yueOHOro MaTepuaJia

PactBopenne kak Qusuko-xumuueckuil mnpouecc. PactBoprl. CnocoObl NPUTOTOBIIEHUS
pactBopoB. PactBopumocTs. MaccoBass 110yl pacTBOpEHHOro BemecTBa. CMBICH IOKa3aTels
IpelelbHO JOMYCTUMON KOHIIEHTpAllMM W €ro HCIOJb30BaHHE B OIIEHKE 3KOJOTHYECKOU
0€30I1aCHOCTH.

[TpaBuna 5KOIOTMYECKU I1€1€CO00PAa3HOro MOBEACHUS B OBITY M TPYHOBOW AEATENBHOCTH B
LEeNSIX COXPAaHEHMsS CBOEro 3J0pOBbS U OKpYXKaloIled MNPUPOJHON cpeabl; OMACHOCTb
BO3JCICTBUS HAa JKHUBBIE OPraHMU3Mbl OINPEICICHHBIX BEUIECTB. PelleHne mnpakTHKO-
OpUEHTUPOBAaHHBIX pACUYETHBIX 3aJaHUl Ha pacTBOPBL, MCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA.

JladopaTopnas padora «IIpuroroBijieHue pacTBOpPoOB»

[IpurotoBneHne pacTBOPOB 3agaHHOW (MaccoBoi, %) KoOHIEHTpamuu (C TPAKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIeHUE Cpebl BOJHBIX PACTBOPOB.

Pemienue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB.

OK 01, OK 02, OK 04

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM JeATEJIbHOCTH YeJI0BEKA

OK 01, OK 02, OK 07

Tema 7.1.

Conep:kanue y4eOHOIro MaTepuaa

OK 01, OK 02, OK 07
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Xumus B ObITY U
POU3BOACTBEHHON
IEATEIbHOCTH YEI0BEeKa

Hoselimne nocTuXeHUs XMMHYECKOM HAyKM M XMMHMYECKOM TEXHOJIOruu. Pomp xumuu B
00€CleYeHUN SKOJIOTMYECKOM, HHEPreTMUecKO M NHIEeBOW O0e30MacHOCTH, Pa3BUTUH
menunuHbl. [IpaBuia moucka U aHanu3a XUMUYECKOH MH(OPMAIMK U3 Pa3IHYHBIX UCTOYHHKOB
(HayuyHast 1 yuyeOHO-Hay4yHasl JUTeparypa, CpeJicTBa MaccoBoil uHdopManuu, cetb iHTepHeT).

IIpakTHYeckne 3aHATHA 2
[Towck u aHaTM3 KEWCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUH C YIETOM OymyIIe
npodecCHOHANBHOM JESITeNbHOCTH IO TeMaM: BaKHEHIINE CTPOUTENIbHbIE MaTepualbl,
KOHCTPYKIIMOHHBIE MaTEpHaJIbl, KPACKH, CTEKIIO0, KEpaMUKa, MaTEPUAIIbI JIJIsl SJICKTPOHUKU, HAHO
MaTepuaibl, TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKHA SHEPIHHM, OPraHUYECKHUE M MHUHEPAIbHbIC
yA0OpeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XUMHUS.
3amuta: IlpencraBneHue pe3ynbTaTOB pelIeHHs KeHcoB B ¢GopMe MHHH-IOKIaAa C
MpEe3EHTalNEeH.
IIpomexxyTouHasi arrecramusi| 2
Bcero 3a II cemecTp| 38
Bcero:| 72
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3. YCJIOBUA PEAJIMBALINU YYEBHOI'O NIPEJIMETA

3.1. TpedoBaHusi K MUHUMAJBLHOMY MaTePUATbHO-TEXHHYECKOMY 00ecrnedeHn o

Peanmzanus ydyeOHOro mnpeamera XuWMHs TpEIIoNaraeT Hajludne KaOMHETa eCTeCTBEHHO-
HAyYHBIX ¥ MATEMAaTHICCKUX YUCOHBIX TPEIMETOB U JUCIUILINH.

YyebHoe oOOpymoBaHMe: paboume MecTa OO0ydarmmxcs, pabodee MECTO MperojaBaTes,
MapKepHast JOCKa.

Y4eOHO-HArIIAIHbIE TTOCOOUS: KOMIUIEKThl YUY€OHO-METOINYECKUX MaTepHajioB M METOUYe-
CKUX MTOCOOUH, CTEH/IbI, TUIAKATHI.

TexHuueckue cpeacTBa: HOYTOYKH C BBIXOJIOM B ceTh MIHTEpHET, MEPEHOCHOM MPOEKTOp, Mar-
HUTO(OH, ayAMOKOJIOHKH, KpaH.

3.2. HNudopmanuonHoe odbecrneyeHue 00ydeHHus

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H31aHui, VHTepHeT-pecypcoB, JONOJHHUTEILHOM
JUTEPaTyphbl

[leyaTHble U3IaHUS HE UCTONB3YIOTCS. YUeOHBINA MpPeaMET NOTHOCThIO 00eCeueH 3IEKTPOH-
HBIMH U3JIaHUSIMHU.
OcHoBHas IuTeparypa:

1. MapreimoBa T. B. Xumus: y4eOHUK H TPaKTHKyM [UIS CpPEAHEr0 MpodhecCHOHATBHOTO
oOpazoBanus / T. B. MapreinoBa, . B. ApramonoBa, E. b. ['onyHoB; mox ob6meii penakuueii T. B.
MapTpeiHOBOH. - 2-¢ u3m., uchp. u gomn. — M.: IOpaiit, 2023. - 368 c. Tekcrt: 3JeKTpOHHBIA //
OopazoBarenbHas miardopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/511690.
2.  Xummus: yueOHHK as cpemHero npodeccruoHanbHoro odpaszoBanus / FO. A. JleGenes, I'. H.
®anees, A. M. I'ony6es, B. H. [llanoBan; nox obmieit penakuueii I'. H. daneesa. - 2-e uza., nepepad.
u jior. - Mockga: U3natenscto FOpaiit, 2023. — 431 ¢. URL: https://urait.ru/bcode/513073.

JlomoJIHUTeIbHAS JIUTepaTypa:
1.  Amn¢unorenosa U. B. Xumus. bazoselit ypoenb: 10-11 knaccel: yueOHUK Ui CpeHET0 00IIero
obpazoBanus / . B. Aupunorenona, A. B. baokos, B. A. Ilonkos. - 2-¢ u3x., ucrp. u gon. — M.:
FOpaiit, 2023. - 290 c. Tekct: anexkrponnsiii / URL: https://urait.ru/bcode/530422.
2. AmapueB A. M. OOmas m HeopraHwdeckas xumus. JlaOopaTOpHBI TPAKTHKyM: ydeOHOE
nocobue Ans cpenHero npodeccuoHanbHoro oopaszosanus / A. M. Amapues, A. A. Kazakosa, JI. B.
[lleBHunbIHA. - 2-¢ W3M., ucnp. u jom. - M: FOpaiir, 2023. - 159 c. TekcT: 3MeKTpOHHBIN //
Oo6pa3oBatenpHas miardopma IOpaiir [caiit]. - URL: https://urait.ru/bcode/5145609.
3. Tymuxwn E. M. Xumusa. B 2 4. Yacte 1. OOmas u HeopraHwdyeckass XUMHS: y4eOHUK st
cpeanero npogdeccruonanbHoro oopazosanus / E. Y. Tynukun. - 2-e usn., ucnp. u gon. — M.: KOpaiir,
2023. — 385c. - (IIpodeccuonampHoe obOpazoBanme). - ISBN 978-5-534- 02748-8. - Tekcr:
anekTpoHHsIi // O6pa3oBarenpHas miardopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/513730.
4., Tynukun E. U. Xumus. B 2 4. Yacte 2. Opranuueckas XUMHS: YYEOHHMK JUIsI CPEIHEro
npodeccuonanbHoro oopazosanus / E. U. Tynukus. - 2-e u3z., ucnp. u gon. — M.: FOpaiit, 2023. —
197 c. - (ITlpodeccuonansHoe oOpazoanue). URL: https://urait.ru/bcode/513731.
5.  Xwumusa. 3amauHuk: ydeOHOe mocobue ans cpeaHero mnpodeccHoHalbHOTO o0pazoBaHus /
1O. A. Jlebenes [u np.]; mox ob6mei pemakiuen I'. H. ®aneeBa. — M.: IOpaiit, 2023. - 236 c. -
(ITpodeccuonansHoe obpazoBanue). - TekcT: 3nekTpoHHbIH / OOpa3oBatensHas miatdopma FOpaitt
[caitT]. - URL: https://urait.ru/bcode/513091.
6. Xumusa: yueOHMK mans cpeaHero mnpodeccuonanbHoro obOpazoBanus / HO. A. JleGenes,
I'. H. ®aneer, A. M. T'ony6es, B. H. [llanoBair; mox obmeit penakmueit I'. H. ®aneera. - 2-¢ usgm.,
nepepad. u gom. - M.: FOpaiit, 2023. - 431 c. - (IlpodeccuonanbHoe obpazoBanue). Tekcr:
anekTpoHHbIH // O6pa3oBarenbHas miardopma FOpaiit [caitr]. - URL: https://urait.ru/bcode/513073.

IIpodeccuonanbubie 6a3bl JAHHBIX U HH(OPMALMOHHBbIE pecypchl ceTu UHTepHeT:
1.  HayuHo-momymnsipHbIi xKypHan «XuMHUs U Ku3Hb» https://hij.ru
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https://urait.ru/bcode/511690
https://urait.ru/bcode/513073
https://urait.ru/bcode/530422
https://urait.ru/bcode/514569
https://urait.ru/bcode/513073

2.  Hay4Ho-TeopeTHYeCKHi M METOIUYECKHIA )KypHa «XumMus B mkoiey» https://hvsh.ru

3. Tlopran dyHIaMEHTAIBHOTO XWMHUYECKOro oOpa3oBaHusi Poccun. Hayka.
TexHonoruu. DnekTpoHHas Oubauorexa no xumun https:// www.chem.msu.su

4.,  Xwumusa. O6pa3oBaTeIbHBIA CAUT M1 MIKOJIBHUKOB http://hemi.wallst.ru

5. Dnekrponnas oudnanoreka PI'TY https://liber.rsuh.ru/ru

6.  DOnexrponnsii pecypc: OBC «3nanmym» http://znanium.com

7. DnextponHslii pecype: OBC «tOpaiit» https://urait.ru

O6pa3zoBaHue.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHUSA YYEBHOI'O IPEIMETA

KoHTpoJib ¥ oeHKa pe3yabTaToB OCYIIECTBIIACTCS NPENOJaBaTEIEM B IIPOLECCE IIPOBEICHU
TEOPETUYECKUX U IPAKTUYECKUX 3aHATHH, a TakkKe 3aHATUH B (opMe IMpPaKTUYECKOH MOArOTOBKH,
HaNpaBJICHHBIX HAa (OPMHUPOBAHKE OOIIMX U MPAKTHYECKUX KOMIIETEHIIHIA:

Oomasi/npodeccuoHaIbHAS KOMIIETEHIIHS

T oneHoYHBIX MEePONPUATHH

OK 01. BeibupaTs ciocoObI perieHus 3a1a4
poeCCHOHATILHOM JIeATEIIbHOCTH
MPUMEHUTEIHLHOK Pa3JIMYHbIM KOHTEKCTaM

OK 02. Ucnosib30BaTh COBPEMEHHBIE
CpeICTBa MOUCKA, aHAJIM3a U UHTEPHpeTalui
nHpopManuu 1 nHGOpPMAITHOHHBIE
TEXHOJIOTUH JIJISl BBITIOJIHEHUS 33124
npodeccnoHaNbHOMN 1eATEeNbHOCTH

OK 04. 3¢ddexTrBHO B3aMMOIEHCTBOBATD U
paboTaTh B KOJUICKTUBE M KOMaH/IE

OK 07. ConelicTBOBaTh COXPaHEHUIO

OKpY KaloIIel Cpesibl, pecypcocOepeKeHuIo,
MPUMEHSTH 3HaHUS 00 M3MEHEHUH KIIMara,
MPUHITUITBI OEPEXKIIMBOTO MMPOU3BOICTBA,

3¢ (HEeKTHBHO JACHCTBOBATH B YPE3BHIYAMHBIX
CUTYaIHsX.

—  YCTHBIH OIIpOC;

—  (poHTANBHBIN OMPOC;

—  OIEHKA CAMOCTOSITEIBHBIX M KOHTPOJIbHBIX
pabor;

— HaOuoJeHHe 3a  XOIOM  BBINOJHEHUS
71a00paTOPHBIX padoT;

—  OIICHKA BBITIOJIHEHUS JIAOOpaTOPHBIX padoT;
— OLEHKa MpakTHYeCKuX paboT (perieHus
Ka4eCTBEHHBIX, PAaCYETHBIX, MPOPECCHOHATBLHO
OpPUEHTUPOBAHHBIX 3aj1a4);

—  OLEHKA TEeCTOBBIX 3aJ[aHUH;

— OLEHKa  BBINOJHEHUS  JOMAIIHUX U
CaMOCTOSTENIbHBIX padoT;

— HaOmoJeHue M OleHKa paboT  Ha
CTyACHYECKOH KOH(pepeHuny;

WUTOTOBBIN OMPOC.
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