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1. TACHOPT IPOI'PAMMbBI YYEBHOM JUCIIUITIINHBI
OY .09 Xumus
1.1. O6snacTh NpuMeHeHNUs POrPaMMBbl.

[Iporpamma  MOXET  WCHOJB30BATHCS  JIPYTUMU  TPOdeCCHOHATHHBIMA
o0pa30oBaTEIbHBIMM OPTaHU3ALMIMH, PEATU3YIOMIUMH O00pa30BaTEIbHYIO MPOrpamMmy
cpenHero oomiero oopaszosanus B mpeaenax ocsoeHnus OITOIT CITO na 6a3e 0CHOBHOTO
oomero o6pazoBanus (IIIIKPC, TIIICC3). Ilporpamma cocTaBjieHa Ha OCHOBE
MPUMEPHON MPOTPaMMBbl YIeOHOU AUCTIUTUTHHBI « X MU TSI CIIEAATLHOCTH CPETHETO
npodeccuonansHoro  obpazoBanus  25.02.08  Okcmiuyaramus — O€CHMIOTHBIX
aBUAIMOHHBIX CUCTEM

1.2. MecTo0 AUCHUMILVIMHBI B CTPYKTYpPe OCHOBHO mpodeccuoHaANbHOM
o0pa3oBaTeJIbHOI MPOrpaMMbI:

[Iporpamma 1o Xxumuu pa3paboTaHa Ha OCHOBE TpeOOBaHHMM K pe3ysbTaTaM
OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM IMPOTrPaMMBbI CPEIHEr0 OOIIero oOpa3oBaHMS,
npeactaBieHHbix B ®I'OC COO, ¢ y4yeroM KOHIIEMIIUU MPENoaBaHusl yu4eOHOro
npenmera "Xumua" B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickonr Deneparuu,
peaTu3yIIuX OCHOBHBIE 0Opa3oBaTelIbHBIE IPOrpaMMbl, U OCHOBHBIX ITOJIOKCHHM
benepanbHOl pabouel MporpaMMbl BOCITUTAHUSI.

OO6meoOpa3oBaTebHas NUCHUIUIMHA «XHMHS» H3ydaeTcs Ha 0a30BOM YPOBHE B
o0mieo0pa3oBaTeIbHOM IIMKIIE Y4eOHOro IjlaHa OCHOBHOM mpodeccroHambHON
oOpa3oBaTelbHON MporpaMMbl Tpymn crnenuanbHocTH  25.02.08  OxcrmyaTanus
OECIMIOTHBIX AaBHAIITMOHHBIX CUCTEM

TpynoeMkocTh TUCHUIIIMHBI «XUMHsI» Ha 6a30BOM YPOBHE COCTaBJIsieT 72 yaca.

[IpuknanHoii Moaynb BKJIOYaeT oauH paznen. Pazmen 7 «Xumus B OBITY U
IIPON3BOJICTBEHHOM NEATENbHOCTH YEJIOBEKa»  peaju3yercs TUTSt BCEX
npodeccuif/cenuanbHOCTe Ha MaTepuane KeWCcOoB, CBS3aHHBIX C DKOJIOTHYECKOU
0€30MacHOCTHIO U OIIEHKOM MOCIIECTBUN OBITOBOM M MPOU3BOACTBEHHON IEATEILHOCTH,
1o oTpaciiaM Oyayuiei npodeccuoHaIbHOM IeITETbHOCTH 00yYarOIIUXCH.

1.3. leqm m 3aga4uM JUCHUILVIMHBI — TPeOOBaHHUsI K pe3yJabTaTaM OCBOEHUSI
JTUCIHHUIIJIUHBI:
3HaHUA 1 VMEHHUS

D®opmMyJupPoBaTH 0a30Bble NOHATHS M 3AKOHbI XUMMH:

® COCTaBJISITh XUMUYECKHE (OPMYJIbI COEAMHEHUM B COOTBETCTBUU CO CTETICHBIO
OKHCJICHUSI XUMUYECKUX AJIEMEHTOB, UCXOJISI U3 BAJIECHTHOCTHU U
AIEKTPOOTPULIATETLHOCTH:

® XapaKTEpU30BATH XMMHUYECKHUE FIIEMEHTHI B COOTBETCTBUU C UX IMOJ0KEHUEM B
MEPUOANYECKON CUCTEME XUMHUYECKUX dieMeHTOB J[.1. MenneneeBa

XapakTepu30BaTh TUIIbI XUMUYECKHX PeaKMM:


exp:536025

® COCTaBJISITh PEAKIIMHM COCIMHEHUS, Pa3JIOKEHHUs, 0OOMEeHa, 3aMeIeHus,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN

® COCTaBJISITh YPaBHEHUS XUMHYCCKUX PEAKIIMM HOHHOTO 0OMEHA C yJ4acTHEM
HEOPraHUYECKHUX BEUIECTB

HccienoBath CTpOEHHE U CBOMCTBA HEOPraHMYECKHUX BeIeCTB:

e KiacCU(UIIMPOBATh HEOPTAHUYECKHUE BEIIECTBA B COOTBETCTBUH C MX CTPOCHUEM

® yCTaHaBJIMBATh 3aBUCUMOCTH (DU3UKO-XUMHYECKUX CBOWCTB HEOPTaHUUECKUX
BEILIECTB OT CTPOCHUS aTOMOB Y MOJIEKYJI, @ TAKKE TUIA KPUCTAILNTUYECKOU
peleTku

e KjaccU(UIIMPOBATH OPTaHUYECKHE BEIIECTBA B COOTBETCTBUU C UX CTPOCHUEM

® yCTaHaBJIMBATh 3aBUCUMOCTh (DU3UKO-XUMHUYECKUX CBOMCTB OPraHUYECKUX
BEIIECTB OT CTPOECHUSI MOJICKYJI

® 1CCJIEI0BATh KAUECTBEHHBIC PEAKIIMM OPTaHUYECKUX COCAMHEHUN OTJAEIbHBIX
KJIaCCOB

XapakTepu3oBaTh BJIUSAHUE PA3JIHYHBIX (JAKTOPOB HA paBHOBECHE U CKOPOCTh

XHUMHYECKUX pPeaKIuii:

® XApAKTEPU30BATH BIMSHUE KOHIICHTPALUH PEArupyOIINX BEIIECTB U
TeMIepaTypbl HA CKOPOCTh XUMHUECKUX PEAKIINI

® XapaKTEpU30BATH BIMSHUE U3MEHECHUSI KOHIEHTPAIMU BEUIECTB, PEAKIIUU CPEJIbI
Y TEMIIEPATYPhl HA CMEIIEHUE XUMUYECKOTO PABHOBECHS

HccnenoBaTh HCTHHHBIE PACTBOPHI € 32JTaHHBIMU XaAPAKTEPUCTUKAM:

® pa3nuyaTh UCTUHHBIE PACTBOPHI

® OIICHHMBATH ITOCJICACTBHS OBITOBOM U IIPOM3BOICTBEHHOMN JACATEILHOCTH YCIOBEKA
C MO3UIINI DKOJIOTMYECKON O€30IMacCHOCTH

1.3.1. IleJu AMCHUTIIHHBI:

(dhopMupoBaHHE CHUCTEMbl XMMUUYECKHUX 3HAHMM KakK BaKHEHIEH COCTaBIISAIOIIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHSTHS,
dbyHIaMEHTalIbHbIC 3aKOHBl W TEOPUU XUMUU, OCBOCHHME S3blKa HAYKH, YCBOCHHE U
MOHWMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHWA MHPOBO33PEHUECKOT0 XapakTepa,
O3HAKOMJICHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS;

dbopMuUpOBaHHE M PA3BUTHE IPEJACTABICHUM O HAyYHBIX METOAaxX ITO3HAHMS
BEIIECTB W XUMHYCECKHUX pEaKIUi, HEOOXOMUMBIX [JII TPHOOPETCHHUS YMCHHM
OPHUEHTHPOBATHCS B MUPE BEIISCTB M XUMHUCCKHUX SBIICHUH, UIMEIOIITUX MECTO B IIPUPOJIE,
B ITPAKTUYECKOHN M TIOBCETHEBHOM KU3HH;

pa3BUTHE YMEHUW W CIIOCOOOB MACSTEIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM W
OOBSACHEHHEM XHUMHUYECKOTO OJKCIIEPHMEHTa, COOJIIOJACHUEM TMpaBWI 0e30IMacHOro
oOpaleHus ¢ BeIeCTBaMH.

3agaun TUCIHHUNIJINHBI:




ajanTanys OOYy4YarIIMXCs K YCIOBHSIM JUHAMUYHO pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHrE UHTEIUIEKTYyaIbHO Pa3BUTOM JIMUHOCTHU, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

(bopMHpoBaHUE y 00YYAIOIIMXCS KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUN),
MMEIONINX YHHUBEPCAIbHOE 3HAYCHUE JJI PA3JIMYHBIX BUOB JACSITEIBLHOCTHU: PEIICHUS
npoOjieM, TIOMCKa, aHaiu3a W 00paboTku HHPOPMAIMU, HEOOXOJUMBIX s
NpUOOPETEHHS ONbITA JIEATEIbHOCTH, KOTOpash 3aHUMAET BaXKHOE MECTO B IMO3HAHUU
XUMHH, a TakKe JJIs OLEHKH C TO3UIMN SKOJOTMYECKON OE€30macHOCTH XapakTepa
BIIMSHUS BEIIECTB M XUMHUYECKHX IPOIIECCOB HA OPraHW3M 4YeJIOBEKa W MPHUPOIHYIO
cpeny;

pa3BUTHE TIO03HABATEIbHBIX MHTEPECOB, HWHTEUIEKTYallbHBIX M TBOPUYECKHUX
CHocOOHOCTEW O00yYaronuxcsi: CIOCOOHOCTH CaMOCTOATENBbHO NPUOOPETAaTh HOBBIE
3HaHHUS TI0 XMMUU B COOTBETCTBHHM C >KH3HEHHBIMH TMOTPEOHOCTSIMH, HCIOIB30BATh
COBpEMEHHbIC HH(POPMAIIMOHHBIE TEXHOJIOTHUH JIJI TTOUCKA M aHATU3a y4eOHOU 1 Hay4dHO-
MOMYJISIPHON HH(POPMAIIUHA XUMUIECKOTO COICPKAHUS;

dbopMHpoBaHHME M PA3BUTHE y OOYYAIOMIMXCS ACCOLMATHUBHOTO U JIOTHYECKOTO
MBILIJIEHUS], HAaOIIOJATENbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXO/IUMbI, B YACTHOCTH, IMPH IUIAHUPOBAHUM U TMPOBEACHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCITUTAHUE Y O0yJaromuXcs yOSKICHHOCTH B TYMaHUCTUYECKON HAIPABICHHOCTH
XUMHUH, €€ BaXXHOW pOJIM B PEIICHUU TJIOOAIBHBIX NPOOJIEM PpPaIMOHAIBLHOTO
NPUPOAOIONb30BAHUSA, IIONOJHEHUS D3HEPreTHUYECKUX pECypcoB M COXPAHEHHS
NPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOro OTHOIIEHUS K
OPUPOAE M CBOEMY 3JI0POBbIO, a TaKXe MNPUOOPETEHUS ONbITa HCIOIb30BAHMS
MOJIYYEHHBIX 3HAHUW NJI1 NPUHSATUS T'PAMOTHBIX PEHICHUN B CUTYalMSIX, CBSI3aHHBIX C
XUMHUYECKUMU SIBJICHUSMHU.

1.3.2. IlnanupyemMbie pe3yJibTaTbl 0CBOEHHsI 001I€00PAa30BaTEIbHOM M CIIUIIIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbrate wu3ydeHus IUCHMIUIMHBI «XUMHUA» OyayT copMHpOBaHbI
cleAyrolne 001Me KOMIeTeHIUM:
OK 01. BsiOupats cmnocoObl pemieHus 3aad NpodecCHOHATBHON JesTeNbHOCTU
MPUMEHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM;
OK 02. HUcnonp3oBaTh COBPEMEHHBIE CpPENCTBA IOMCKA, aHAIW3a U MHTEpHpETaluu
uHpopmanm, W  UHOOPMAIIMOHHBIE TEXHOJOTMM IS  BBINOJHEHUS  3ajad
poheCCUOHAIIBHOM AeATEIbHOCTH;
OK 04. D¢ dexTuBHO B3aUMO/ICHCTBOBATh U Pa0OTaTh B KOJIJIEKTUBE U KOMAH/IE;
OK 05. OcymecTBiATh yCTHYIO M MIHCBbMEHHYIO KOMMYHHMKAIIMIO HA TOCYIAPCTBEHHOM
s3eike Poccmiickoii denepannn ¢ yueTroM 0COOCHHOCTEH COIMAIbLHOIO M KYJIBTYPHOTO
KOHTEKCTa;
OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKPYKAIOIICH Cpenbl, pPecypcocOEpeKeHUIO,
NPUMEHATH 3HAHUS 00 M3MEHEHHMM KJIMMAaTa, MPUHIHUIBI 0epeXIIUBOro MPOU3BOCTBA,
3¢ (HEKTUBHO IEHCTBOBATH B UPE3BBIYAWHBIX CUTYyAITHIX;



ITIK 1.6. Bectu yuer cpoka ciyx0bl, HApaOOTKH 0OBEKTOB IKCIUTyaTaIllH,
MPUYUH OTKA30B, HEUCITPABHOCTEH U MOBPEXKICHUN OECITUIOTHBIX BO3AYIIHBIX CY/IOB
CaMOJIETHOTO THIIA.

B pesynbpraTe n3yueHust JUCUUILIUHBI «XUMUs» OyayT c(hOpMHUPOBaHBI CIETYIOIINE
JInyHOCTHBIE pe3yJabTarhbl OCBOCHUA IpeaMera "Xumus" OTpaXkaroT
C(OPMUPOBAHHOCTH ~ OIBbITA TO3HABATEJIBHOW M  NPAKTHUECKOH  JEesATETbHOCTU
00y4aroIMXcs M0 peaanu3aliy MPUHATHIX B O0IIECTBE LICHHOCTEN, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOI'0 BOCIIMTAHUS:

OCO3HaHMsI OOYYaIONUMHUCS CBOWX KOHCTHUTYIIMOHHBIX TpaB M 0OsI3aHHOCTEH,
YBaKCHHS K 3aKOHY U IIPABOIOPSIAKY;

MIPEICTABIICHUS O COIMATBHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIIICHUH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH IPU CO3JAaHWUU Y4EOHBIX
MIPOCKTOB, PEIICHUHM YYCOHBIX WM IMO3HABATECIBHBIX 3a7a4, BBIITOJHCHUA XUMHUYCCKUX
AKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JIPYTUX TP aHATU3€ PA3IMUHBIX BUJIOB YICOHOM JIEITCIPHOCTH;

2) MaTPUOTUYECKOIO BOCIIUTAHHSL:

IIEHHOCTHOT'O OTHOIICHHS K UCTOPUUYECKOMY M HAyYHOMY HACIICIUIO OTEYECTBEHHOM
XUMHH;

YBaXEHUS K MTPOIIECCY TBOPUECTBA B O0IACTH TEOPUH U TIPAKTUIECKOTO MPUMCHECHHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTIDKCHHS HAayKH €CTh pe3yJibTaT IJIUTEIbHBIX
HAOJIFOICHUIA, KPOMOTJUBBIX OSKCIECPUMEHTAJIBHBIX ITOMCKOB, TIOCTOSHHOTO TpyAa
YYEHBIX W MPAKTHKOB,;

WHTEpeca W IT03HABATEIBHBIX MOTHBOB B IOJIYYEHHH M TIOCICAYIOIIEM aHan3e
uH(GOpPMAITUH O TTEPEIOBBIX TOCTHKECHUAX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IYXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TTOBEICHHS,;

CIIOCOOHOCTH OIICHWBATh CHUTYaIldW, CBS3aHHBIE C XWUMHYCCKHUMU SIBICHHUSIMU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIC HOPMBI
Y IIEHHOCTH,

TOTOBHOCTH OIIEHWBATh CBOE TIOBEICHHE U TOCTYIIKM CBOWX TOBAPHUIIEH C TTO3HIIHMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUI ATUX MOCTYIIKOB;

4) dbopMHUpOBaHUS KYJIBTYPHI 3J0DOBbS:

MMOHUMAHMS IIEHHOCTEH 3710pOBOr0 M 0€30IMacHOr0 odpasa >KM3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY M TICHXUYECKOMY
310pOBBIO;

coOJTI0ICHUS PaBMIT 0€30MaCHOT0 00paIlleHUsI C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM
YKU3HU U B TPYJIOBOH JESITCIHHOCTH;

MMOHUMAHMS LIEHHOCTH TPaBUJ WHJIMBUIAYIHPHOTO U KOJUIGKTHBHOTO O€30I1acHOIO
TIOBEACHUS B CUTYAIMSIX, YTPOXKAIOIINX 3I0POBBIO M )KM3HU JIFO/ICH;




OCO3HAHMSI TOCIEACTBUH M HENPUITHS BpPEIHbIX MpUBbIYEK (ymoTpeOiaeHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) TpyJ1I0BOTO BOCIIUTAHMUSL:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4E€OHO-UCCIEA0BATENbCKON ESITENbHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTHX BUJIAX JCATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YaCTHE B PEIICHUM INPAKTUYECKMX 3aJad COLUAIbHOU
HAIPaBJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTepeca K MPaKTUYECKOMY M3YyUEHUIO Ipo¢eccuil pa3aMdHoro poja, B TOM YHUCIIE
Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYLY, JIIOIAM TPYyZla U PE3YJIbTaTaM TPYIOBOM JESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJIbHOM TpaeKTOpUU O0Opa3OBaHMS,
Oynymieli mpodeccun M peanu3anud COOCTBEHHBIX JXKHU3HEHHBIX ITUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB U MOTpeOHOCTEN
o0111eCcTBa;

6) PKOJIOrMYECKOr0 BOCIUTAHUS:

HKOJIOTUYECKU  1I€J€CO00pPa3HOr0 OTHOLIEHHWA K MPUPOAE, KaK HCTOYHHUKY
CYLIECTBOBaHHUS KU3HU HA 3eMIIE;

NOHMMaHUs TJ00AIbHOIO  XapakTepa HKOJIOTMYECKUX  MpoOJeM,  BIUSHUS
DKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE TPUPOTHON U COLMAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUSA JOCTMKEHMA XUMHM JUISl PEIICHUs
BOITPOCOB PALIMOHAIBHOTO TPUPOIOIIOJIB30BAHUS;

AKTUBHOTO HENPUATHS JIEUCTBUN, NMPUHOCALIMX BPEN OKPYXKAIOIIEW NPUPOAHOU
cpede, YMEHHUs NpPOrHO3MpPOBAaTh HEOIArONpPUATHBIE SKOJIOTMYECKHE IOCIEICTBUA
NpeANpPUHUMAEMBbIX IEUCTBUI U MPEAOTBPALIATh UX;

HAJIM4YHS Pa3BUTOrO 3KOJIOTMYECKOr0 MBIIIIIEHUS, SKOJIOITMYECKON KYJIBTYpPBI, OIbITA
JEATEIbHOCTH SKOJOTMYECKOM HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS MU B
NO3HAaBaTEeNbHOM, KOMMYHUKATUBHON U COLMAJIbHOM MPAKTHUKE, CHIOCOOHOCTH M YMEHHUS
aKTUBHO MPOTHUBOCTOATDH UICOIOTHH XeMo(oouu;

7) IEHHOCTH HAYYHOT O O3HAHUS:

c(OpMUPOBAHHOE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAaKTUKU;

NMOHMMaHUs CIeUU(PUKN XUMHH KaK HAayKH, OCO3HAHUS €€ PoJid B (POPMUPOBAHUU
palOHANIBHOIO HAYYHOIO MBILIUIEHHS, CO3JaHUM LIEJIOCTHOrO NPEACTaBICHUS 00
OKpYXaloleM MHUpE KaK O €AMHCTBE NPHUPOJAbI U YENOBEKA, B MO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEN U PEUICHUH MTPOOJIEM COXpaHEHHsI PUPOAHOIO PABHOBECHS;

yOEXI€HHOCTH B 0COOON 3HAUMMOCTH XUMUU I COBPEMEHHON LIUBUIM3ALMU: B €€
TYMaHUCTHYECKOW HAMNPABJICHHOCTH W Ba)XXHOW pOJM B CO3JaHUUM HOBOM 0a3bl
MaTepualbHOM KYyJIbTYpbl, PEIICHUU TIJ00aIbHBIX MPOOJIEM YCTOWYUBOIO pa3BUTHUS
YEJIOBEYECTBA - CHIPHEBOM, YHEPTETUUECKOM, TUIIIEBON U SKOJIOTMYECKON 0€30MacHOCTH,
B Pa3BUTUU MEJIUIMHBI, O0ECIEUEHUU YCIOBUH YCIEHNIHOIO TPyAa M SKOJIOIMYECKU
KOM(DOPTHOM KU3HU KAXKI0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IOHMMAaHUs CYIIHOCTH METOIOB IIO3HAHWII,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh IOJy4aeMbIe
3HAHMA JUJIS aHAJIM3a U OOBSCHEHHUS SBICHUM OKPYKAIOIIEro MUpa U MPOUCXOASAIINX B




HEM HW3MEHEHUW, YMEHHS JieJaTh OOOCHOBAaHHBIC 3aKIIOUCHMSI Ha OCHOBE Hay4YHBIX
(haKTOB ¥ UMEIOIIUXCS JAHHBIX C LIEJIbIO MOJTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HCMOJIB30BaTh XUMHUECKHUE 3HAHUS IS PEIICHUS
POOJIEM B peaTbHBIX KU3HCHHBIX CUTYAIIHSX;

HMHTEpECca K MO3HAHUIO U UCCIIEI0BATEILCKOMN JEATEIIbHOCTH;

TOTOBHOCTH M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW MO XWMHUU B COOTBETCTBUHU C JKM3HCHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM TpyJda B pa3auyHbiX cdepax npodeccuoHaibHOM
JEeATEIbHOCTH.

MeTtanpeaMeTHble Pe3yJbTAThI  OTPAXKAIOT  OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU TI03HABATEILHBIMI, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMH JICHCTBUSIMHU.

OBajicHHE YHUBEPCAITbHBIMU YICOHBIMH TO3HABATEIbHBIMU JCHCTBHUIMU

1) 6a30BBIC JTOrUYECKHE ICUCTBHS:

CaMOCTOSTEIHLHO (POPMYJIHUPOBATh U aKTyaJIM3UPOBATh MIPOOIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPENIETATH LIENIN JIEITEIIbHOCTH, 3a/1aBasi IapaMeTphbl U KPUTEPUU UX JTOCTUKECHHUS,
COOTHOCHUTD PE3YyJIbTAThI ICATCIIBHOCTH C TIOCTABJICHHBIMU 1ETISIMH;

MCIIO0JIb30BaTh IIPU OCBOCHUU 3HAHUI MPUEMbI JJIOTUYECKOTO MBIILICHUS - BBIICTSATh
XapaKTepHbIE TPHU3HAKK TOHATHH M YCTAaHABIMBATH WX B3aHMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIIME MOHSITHS JIsl OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHUM;

BBEIOMPATh OCHOBAHUS M KPUTEPUHU I KIIacCU(DHUKAIIMN BEIIECTB M XUMHUYECKHUX
peakuuii;

YCTaHABJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXKITY U3Y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, JCIYKTHUBHBIC, [0 aHAJIOTHH),
BBIBJISATh 3aKOHOMEPHOCTH M TPOTHBOPEUMS B PACCMATPUBACMBIX  SIBIICHHUSX,
(GhOpMyIHPOBATH BHIBOBI U 3AKITIOYCHUS;

MPUMEHSITh B TIPOLIECCE IMO3HAHUS, HCIONIb3yeMble B XHUMHUHU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENIU, MPEOOPA30BLIBATH MOJICIIbHBIE IPEACTABICHUS - XUMUYECKHUM 3HAK
(cuMBOJI) DIeMEHTa, XHUMHUYecKas (opMyra, ypaBHCHHE XMMHUYECKON peakIuu - TpH
pelIcHN y4eOHBIX IMO3HABATENBHBIX M MPAKTHUYCCKUX 3a7ad, MPUMCHATh Ha3BaHHBIC
MOJICJIbHBIE TPEJCTABIICHUS ISl BBIABICHUS XAPAaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIIECTB M XMMUYECKHUX PEaKITUi.

2) 6a30BBIE€ HCCIEA0BATEIBCKIE JEUCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB U XUMHUYECKUX PEaKITUii;

dhopMyIUpoBaTh 1AW W 3aJa4d HCCIEIOBAaHMsI, UCIIONIH30BaTh MOCTABICHHBIC U
CaMOCTOSITEITLHO C(HOPMYITUPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI 111 (POPMHPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUM;

BJIaJICTh HABBIKAMH CAMOCTOSATEIIBHOT'O TUIAHUPOBAHUS 1 TTPOBEACHUS YICHUICCKHUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HaAOIIOJaTh 3a XOJOM Mpolecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibrar, (opMyIupoBaTh 000OIIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCICIOBAHMS, COCTABIIATH
00OCHOBaHHBIN OTYET O MPOJEIaHHON padoTe;




MPUOOPETATh OMBIT YYEHUUYECKOM HCCIIeI0BATENbCKON U MPOEKTHOM AESITEIbHOCTH,
NPOSBIIATH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHUS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JINYHBIX METO/I0B ITI03HAHMSI.

3) pabota ¢ uHpopmanuei:

OPUEHTUPOBATHCSI B PA3IMUYHBIX MCTOUHMKAX MHGPOpMALUHU (HAy4YHO-TIOMYJIpHas
JUTepaTypa XMMHUYECKOIO0 COJIEp’KaHus, CIpaBOYHbIE 1ocodusi, pecypcbl MHTEpHeTa),
aHaM3UPOBATh MH(OPMALIUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUECKU
OLICHHUBATh €€ JIOCTOBEPHOCTh U HENPOTUBOPEUYUBOCTS;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IMYHbIE METOABI PU MOUCKE U 0TOOpE
UHpOpMaIU, HEOOXOIMMOM JIJIs1 BBITTOJIHEHUS yU4EOHBIX 3a/1a4 OINPe/IeJICHHOIO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAaIbHYIO (OpMY NpEACTaBIECHUS HHPOpPMALIH
(cxembl, rpaduKH, JUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KAa4€CTBE CPEACTBA IpU paboOTe C XUMHUYECKOU
UHpopMalueil: IpUMEHATh MeXIpeIMeTHbIE (PU3NUECKUe U MaTEMaTUYECKNE) 3HAKU U
CUMBOJIBI, (POpMYJIbl, A0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NIpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CpEICTBA
HaTrJIATHOCTH.

OBJaJIcHNE YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSMH

3a/1laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ AHANora W/WiH
JUCKYCCUH, BBICKa3bIBaTh HJIEH, (POPMYIHPOBATH CBOM MPEIJIOKEHHUS OTHOCHTEIBHO
BBIIIOJIHEHUS [TPEIJIOKEHHON 3a1a4K;

BBICTYNaTh C TMPE3CHTAllMed pe3yJIbTaTOB IO3HABATEIbHOU JAESTENIbHOCTH,
IIOJIyYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHUKAMM IPHU BBINOIHEHUU
XUMHUYECKOr0 JKCIEPUMEHTa, NPAKTUYECKOW pabOoThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peain3aliyd y4eOHOro MpoeKTa U (HOPMYyJIHPOBATh BBHIBOABI IO
pe3ynbTaTaM IIPOBEIEHHBIX HCCIENOBAHUNA IYTEM COIVIACOBAHMS NO3ULMH B XOJI€
o0CyXeHUs U 0OOMEHAa MHEHUSIMH.

OBaJIcHNE YHUBEPCAIbHBIMU PErYJIATHUBHBIMUA NEHCTBUSAMM:

CaMOCTOSITEJIbHO ~ IUIAHUPOBAaTh M OCYIIECTBIISITH  CBOIO  IO3HABATENbHYIO
JeSTENbHOCTh, OINpEAeNssl €€ LeId MW 33aJaud, KOHTPOJIHMpPOBaTH M IO Mepe
HEOO0XOANMOCTH KOPPEKTUPOBATH MPEAIAracéMblil alITOPUTM JEUCTBUIA ITPU BBIIIOJTHEHUH
y4eOHBIX M HCCIEN0BATENbCKUX 3aJ]1ay, BbIOUpaTh Hanbomnee 3 (PeKTUBHBIN CIIOCOO HUX
PELICHHS] C YYETOM ITOJIYYEHHUSI HOBBIX 3HAHHMM O BEIECTBAX U XUMHUYECKUX PEAKLIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH HA OCHOBE CAMOAHAIU3A U
CaMOOLIEHKH.

IIpeameTHbIE pe3yJIbTATHI OCBOCHUSA Kypca ""Oprannyeckas xumus'"
O0TPaXKaIOT:

c(hOpMUPOBAHHOCTD MPE/ICTABICHUN 0 XUMHYECKON COCTABIISIOIICH €CTeCTBEHHO-
HAy4YHOM KapTUHBI MUPA, POJIM XUMHH B MIO3HAHUU SIBJIEHUN NPUPOJIbI, B
(OpMHUPOBAHUYU MBIIIEHUS U KYJIbTYPhl IMYHOCTH, €€ (DYHKIIMOHAJIBbHON I'PaMOTHOCTH,
HEOOXOAMMON JJIs pEeLIEHUs] MPAKTUUECKUX 3a7a4 U KOJIOTHYECKH 0OOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHOM CpPEJIE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpast BKIIIOYAECT:




OCHOBOTOJIAraloIue TMOHATUS (XUMHUUYECKUW DJIEMEHT, aToM, OJJICKTPOHHAas
000JIOYKa aTOMa, MOJIEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, XUMHUYECKas
CBsI3b, CTPYKTYpHasi ¢popMyia (pa3BepHyTasi U COKpalleHHas), MOJIb, MOJIIpHAasl Macca,
MOJISIPHBIM 00bEM, YIIEPOJIHBIN CKEIET, (GYHKIMOHATIbHAS TPYIa, paguKall, U30Mepus,
M30MEpbl, TOMOJOTMYECKUM  psAl, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOJ U
a30TCO/AEpIKAINE  COCNMHEHUS, MOHOMEp, IIOJUMEP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTMHEHU );

TEOpUM W 3aKOHBI (TEOpHsi CTpoeHMsI opraHmdeckux BemecTB A.M. bytieposa,
3aKOH COXPAHEHMS MaCChl BEILIECTB);

3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUU;

MHUPOBO33PEHUYECKUE 3HAHUA, JIKAIlMe B OCHOBE MOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMUECKUE CBEICHUSI O CBOMCTBAX, COCTARE,
MOJTYYeHUH ¥ 0€30MacHOM MCTOJIb30BAHUH BaXKHEHIIINX OPraHUYECKUX BEUIECTB B OBITY
U TIPAKTHUYECKOM JesTeIbHOCTH YEI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATh XapaKTepHbIE TIPU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOUIME MOHATHSA IIpU
OMKMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUN;

c(OpMHUPOBAHHOCTh YMEHUM UCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHKY JUIS
COCTAaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpalleHHOW) (Gopmyi
OpPraHWYECKUX BEUIECTB M ypaBHEHUW XMMHWYECKHUX PEAKIUMH, M3TOTABIMBATh MOJEIU
MOJICKYJI ~ OPTaHMYECKMX BEIIECTB IS WUIIOCTPAlMM UX  XMUMHYECKOr0 U
MPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(OpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATh TMPUHAJICKHOCTh HM3YUYECHHBIX
OpPraHMYECKUX BEILECTB M0 UX COCTAaBY U CTPOEHUIO K ONpPEACIEHHOMY KJacCy/TpyIe
coelMHEeHUM  (YyIrJIeBOAOPOABI, KHUCIOPOA W  a30TCOJEpXk alue  COEIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHUS), JaBaTh WM Ha3BaHUA [0 CHUCTEMaTUYECKOU
HomeHkiarype (IUPAC), a Takxke NpUBOAWTH TPUBUAIBbHBIE HA3BAHUS OTHEIIbHBIX
OpPraHWYECKUX BEIIECTB (ITWIEH, MPOMNWIECH, AllETHIEH, STUJICHIJIMKOJb, TJIULEPUH,
denon, Qopmanbaeruy, aueTanbAErui, MypaBbUHas KHCIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, GPYKTO3a, Kpaxmal, [eJUII0I03a,
TJIMIIVH);

c(hOpMHUPOBAHHOCTh YMEHUS OTPECIATH BUABI XUMHIECKON CBSI3H B OPTaHUICCKUX
COEIMHEHUAX (OJIMHAPHBIEC U KPATHBHIE);

c(hOpPMUPOBAHHOCTb yYMEHHUS MPUMEHSATH TIOJIOKEHUS TEOPUM  CTPOCHUS
opranndeckux BemiecTB A.M. bytiepoBa s OOBSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBA U CTPOEHUS; 3AKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTePU30BaTh COCTaB, CTpOEHUE, (PU3HUECKHUE U
XUMUYECKUE CBOMCTBA TUMUYHBIX MPEACTABUTEIECH PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BeIleCTB (METaH, 3TaH, dTUJICH, MPONUJIEH, alleTWiIeH, OyraaueH-1,3, MmeTwiOyTaavueH-
1,3, OeH305, METaHOJ, 3TAHOJ, JTUJICHTIIUKONb, TJHIEPUH, (DEHON, aleTalibIeru,
MypaBbUHasi U YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh T'E€HETUYECKYI0 CBSI3b MEXKAY HUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINIA C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYIT;



c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOUYHHUKU YTIIEBOJOPOJIHOIO
ChIpbs (HE(Th, MPUPOAHBIA Ta3, YIrOJb), CHOCOOBI MX MEPEPAOOTKHM M MPAKTUUECKOE
pUMEHEHHUE MPOAYKTOB MepepadboTKy;

c(hOpMUPOBAHHOCTb YMEHUN IPOBOIUTH BBIUUCICHUS 110 XUMUUECKUM YPaBHEHUSIM
(Macchl, 00bEeMa, KOJMYECTBA MCXOJHOT'O BEIIECTBA WM MPOJAYKTA PEAKIHUU TI0
U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJTHOI'O U3 UCXOJHBIX BEHIECTB UM MPOTYKTOB
peaxkuun);

c(hOpMHUPOBAHHOCTh YMEHHUM BJIAJETh CHUCTEMOH 3HAHHMK 00 OCHOBHBIX METOJIax
HAy4YHOT'O MO3HAHUS, UCTIOJIb3YEMbIX B XUMHH MPU U3YUYCHUH BEIIECTB U XMMHUYECKHUX
sBJIcHUN (HAONIOICHNE, W3MEPEHHE, DKCIIEPUMEHT, MOJICTUPOBAHKE), HCIIOJIb30BATh
CHUCTEMHbIC XMMUYECKUE 3HAHMS JJIA MPUHATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyaIUsIX, CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIOJATh MpaBHia TOJIb30BAHUS XUMHUYECKOM
MOCYJ101 1 1abopaTOpHBIM 000PYIOBaHUEM, a TAKXKE ITpaBUiia OOpaIlleHus C BEIeCTBaMHU
B COOTBETCTBUHM C UHCTPYKITUSMU TI0 BBITIOJTHEHUIO JTA00OPATOPHBIX XUMUUYECKHX OIBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHM  IJIAHUPOBATh M BBINOJHITH  XUMHUYECKHM
AKCHEPUMEHT (TpEeBpalleHUsI OPraHUYECKUX BEUIECTB MPU HATPEBAHUU, MOJYy4YEHUE
ATUJIIEHA W WU3YYEHHUE €ro CBOMICTB, KAYECTBEHHBIE PEAKIHMH OPraHUYECKHUX BELIECTB,
JieHaTypalusi OeJKOB MPU HArpeBaHUU, IBETHBIC PEAKI[MU OEJIKOB) B COOTBETCTBUH C
MpaBWIAMH TEXHUKU OE30MaCHOCTH MPU OOPAIICHUH C BEIIECTBAMH U JTAOOPATOPHBIM
0o0Opy/I0BaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (dopme
3alUCU YpaBHEHUN COOTBETCTBYIOIIUX peakiuid U (OPMYyJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpMAITHIO, TTOYYaeMYI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MacCOBOM MH(MOpMAIUH,
WuTepHer u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIOAATH TIPAaBUIIa SKOJIOTHIECKH IEIeCO00pa3HOTO
MOBEICHUS B OBITY U TPYAOBOU JESITEIBHOCTH B LEJISAX COXPAHEHUS CBOETO 370POBbS U
OKpY>Karoliel NpUpOAHON Cpedbl, OCO3HABATh OMACHOCTh BO3JCHUCTBUS Ha IKUBbBIC
OpraHU3MBbI OIPEIEICHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIci mmokaszatess [1JIK
(mpenenbHO  IONYCTUMOW  KOHIIEHTpPALMM), TMOSCHATh HAa MpPUMEpax CIOCOOBI
YMEHBILICHUS U IPEAOTBPAILCHUSI UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

UIsE  O0y4YaloIIMXCSd C OrpaHUYCHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: yYMEHHE
NPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX TIO3HAHUS BEIIECTB W
XUMHUYECKHX SIBJICHUM;

JUISL CJIETIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHUE HCIONb30BaTh pelbedHO
TOYEUHYIO cUcTeMy oO0o3HaueHui JI. bpaiins ais 3anucu xumMmudeckux (Gopmyi.

IlpenmeTHBIe pe3yabTaThl 0CBOeHHMs Kypca "OO0masi M HeopraHum4yeckas
xumust'" 0TpaKaT:

c(hOpMUPOBAHHOCTDH MPEJCTABICHUN O XMMUYECKONU COCTABJISIONICH €CTECTBEHHO-
HAY4YHOUW KapTUHBI MUPA, POJIK XMMHH B IO3HAHUHU SIBJIEHUW IPUPOJIbI, B HOPMUPOBAHUU
MBIIIJICHUS. U KYJIbTYPhl JIMYHOCTH, €€ (GYHKIHOHATHHOW TPAMOTHOCTH, HEOOXOAUMOM
JUIS pelIeHus] MPAaKTUYECKUX 3a/lad M IKOJOTMUYECKH OOOCHOBAHHOT'O OTHOIICHUS K
CBOEMY 3JI0POBbIO U IPUPOAHON CPEJE;



BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPAsi BKIIIOYAET:

OCHOBOITOJIATAIONINE MMOHATUS (XUMUYECKHH 3JE€MEHT, aToM, W30ToI, s-, P-, d-
AJIEKTPOHHBIE OpOUTATIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBI 00BHEM, BAJIGHTHOCTb,
ANIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJCHTHAs,
WOHHAsA, METAJUTMYECKAs], BOJIOPOIHAS ), KPUCTAIUIMUECKAsl PEIIETKA, TUIIbI XUMHUYECKUX
peaKkuuid, pacTBOp, IEKTPOJIUTHI, HEAIEKTPOIUTHI, DJIEKTPOJIUTHYECKAS AUCCOIMALINS,
OKHCIIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMHYECKOW PEAKUUH, XHUMHYECKOE
paBHOBecHE);

TEOPUU U 3aKOHBI (TEOpUsl INEKTPOJIUTHUYECKON TUCCOIMAIMM, TEPUOIUUECKUN
3akoH [[.MI. MenaeneeBa, 3aKOH COXpPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAaHCHHS M
MIpEBpaIIECHUs SHEPTUU NTPU XUMHUUECKUX PEAKIHX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
A3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIINE B OCHOBE TOHUMAaHUS IPUYUHHOCTH
U CHUCTEMHOCTH XUMHUYECKUX SBJICHHUN, (PAKTOJIOTHUYECKUE CBEICHHMS O CBOMCTBAx,
cocTaBe, MOJYy4YCHUU U OE30MaCHOM MCIOJIb30BAHUU Ba)XXKHEHUIIUX HEOPraHUYECKUX
BEIIECTB B OBITY M MPAKTUIECKOM NEATETLHOCTH YETIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISATh XapaKTepHble NPU3HAKH TOHSATHUH,
YCTAHABIMWBATh HX B3aUMOCBS3b, MCIIOIb30BAaTh COOTBETCTBYIOIIUE NOHATUS IIPU
OMHMCAaHUU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIB30BaTh XUMHUYECKYI) CUMBOJIUKY IS
cocTaBiieHUus (HOPMYJ BEIIECTB U YpaBHEHUN XUMHUYECKHUX PEAKINi, CHCTEMAaTUYECKYIO
Homenkiarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUSI OTAEIBHBIX HEOPraHUYECKHUX
BeleCTB (yrapHbIi ra3, yriaekucIibli ra3, aMMHaK, raleHas u3BecTb, HeraiieHasi U3BeCThb,
MUTHEBAS COZla, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUU OMNPEACNATh BAJICHTHOCTh U CTENEHb OKUCIICHHS
XMMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U
(koBaJieHTHAasl, WOHHAs, METaJUIMYecKasi, BOJIOPOJIHAs) B COCAMHEHUSX, THII
KPUCTAJJIMYECKOW PEIIETKA KOHKPETHOTO BEllleCTBA (aTOMHAs, MOJIEKYJIApHAsl, MOHHAS,
METaJUTMYECKasi), XapaKTep CPebl B BOJHBIX paCTBOPAaX HEOPraHMYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTb YMEHUN YCTAHABJIMBATH MPUHAIJIC)KHOCTh HEOPTAHUUYECKUX
BEIIECTB 10 WX COCTAaBY K OIPEICICHHOMY KJIAacCy/TpyIe COSAMHEHHM (MPOCThie
BEIIECTBA - METAJII U HEMETaUlbl, OKCHJbl, OCHOBaHMs, KHCIJIOTHI, aM(OTEpHbIC
TUAPOKCUJIBI, COIH);

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICI Meproaudyeckoro 3akona .M.
MeHneneeBa M JAEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONIYIO, OOBSICHUTEIBHYIO H
MPOTrHOCTHYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaThb 3JIEKTPOHHOE CTPOECHHUE AaTOMOB
XuMU4Yeckux sieMeHToB | - 4 mepuomoB Ilepuoguueckoil cUCTEMbl XUMUYECKHUX
anemeHToB JI.M. MeHzeneeBa, ucnonb3ys noHsATHs "s-, pP-, d-37eKTpoHHBIC opOUTaTH",
"SHEPreTUYecKrue YypOBHHU'", OOBSACHIATH 3aKOHOMEPHOCTHM HW3MEHEHUSI CBOWCTB
XMMHMYECKUX 3JIEMEHTOB UM MX COCIMHEHUW IO mepuojam u rpymnmnam llepuognueckon
CUCTEMBI XUMHUYECKUX dJ1eMeHTOB J[.M. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHUE
CBOMCTBAa  HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIIECTBOBAHHE TEHETHUYECKOW CBA3U MEXKAY HEOPraHWUYECKUMHU BEIIECTBAMU C
IIOMOLIBI YPAaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;



c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHYECKHUE PEAKIUU II0
pa3IuYHBIM IPU3HAKaM (YUCITY U COCTAaBY pearupyrolnx BEUIECTB, TEMIOBOMY 3 pekTy
peakiMy, HW3MEHEHHUIO CTElEeHEeW OKHUCIEHHUs] DJIEMEHTOB, OOpaTHUMOCTH pEaKIluu,
YYaCTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMS PEAKIIUN PA3JTMUHBIX THUIIOB,
MIOJIHBIE U COKPAILIEHHbIE YPAaBHEHUS PEaKIIUii HOHHOTO OOMEHa, YUYUThIBAs YCIOBUS, IPU
KOTOPBIX 3TH PEaKIMU UAYT J10 KOHIIA;

chOpMHUPOBAHHOCTh ~ YMEHUW  MPOBOAUTH  PEAKIMH,  MOITBEPKIAIOIINE
KaueCTBEHHBIN COCTaB Pa3JIMUHbIX HEOPTraHUYECKUX BEIIECTB, PACMO3HABATH OIMBITHHIM
MyTEM UOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

chOpMUPOBAHHOCTb ~ YMEHUH  pacKpblBaTh  CYIIHOCTh  OKHCJIHUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIMil MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OajlaHCca dTUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT Pa3IMYHBIX (HaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aenctsus (npunuun Jle [llaTense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaATh XUMUIECKUE TIPOIIECCHI, JISKAIIHE B
OCHOBE IIPOMBIIIJICHHOIO TIOJIyYE€HHUS CEPHOM KHCIOThI, aMMHaKa, a TaKxKe
c(hOpMUPOBAHHOCTH MPEACTaBICHUM 00 OOLIMX HAYYHBIX MPUHIUMAX U SKOJIOTMUECKUX
npodsieMax XMMUYECKOTO IPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIYUCIICHUS C UCTIOIB30BAHUEM TTOHSTHUS
""MaccoBasi 10Jisl BEIIeCTBA B pacTBOpe", 00bEMHBIX OTHOIICHUM T'a30B MPU XUMHUYECKHUX
peakimsiX, Macchl BEIIECTBA WKW 00beMa T'a30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00beMy OZHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOro 3 dexTa
peaKkIuy Ha OCHOBE 3aKOHOB COXPAaHEHUSI MAacChl BEUIECTB, IPEBPAILEHUS U COXPAHEHHUS
DHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUU COONIOJaTh TMpaBWiIa TOJIb30BAHUS XHUMHYECKOU
NOCY/I0¥ U 1abopaTOpHBIM 000PYI0OBAaHUEM, a TAKKE MTPaBUiIa OOpaIIEeHUS C BEIIeCTBAMU
B COOTBETCTBUM C HHCTPYKIUSMH IO BHITIOJTHEHHIO JIA0OPATOPHBIX XUMUUECKHUX OIBITOB,;

chOPMHUPOBAHHOCTh ~ YMEHHM  IUIAHUPOBATh ¥ BBINONHATH  XUMHYECKUUN
HKCIIEPUMEHT (pa3yioKEeHUEe TEPOKCHIAa BOAOpPOAA B MPUCYTCTBUU KaTajlu3aropa,
OIPE/EIICHUE CPEbl PACTBOPOB BEILIECTB C MOMOUIBIO YHHUBEPCAJIbHOIO WHIMKATOPA,
BJIUSIHUE Pa3IUYHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKON peaKIuu, Peakiuu HOHHOTO
oOMEHa, KaueCTBEHHBIE PEAKIIMH Ha CyJb(aT-, KapOOHAT- U XJIOPUA-AaHUOHBI, HA KATUOH
aMMOHUS, PELICHHUE SKCIIEPUMEHTANBHBIX 3a7a4 1o TemMaM "Mertaibl" u "Hemeramist")
B COOTBETCTBUU C MPaBUJIAMU TEXHUKU O€30MaCHOCTH MPU OOpaIlEHUH C BEIIECTBAMU U
7a00opaTOpHbIM  OOOpYJIOBAaHMEM,  MPEACTABIATH  PE3YNbTaThl  XUMHUYECKOIO
JKCIIepUMEHTa B (opme 3amuMcu ypaBHEHUH COOTBETCTBYIOIIUX pPEAKIUN U
(GbopMyIIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XHUMHUYECKYIO
uHpoOpMaIMIO, TOJYYaeMyld M3 pPa3HbIX HCTOYHMKOB (CpEICTBA  MacCOBOM
KOMMYHUKaluu, MuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHM COOIIOAATH MPaBHUIIa SKOJIOTMUYECKH 11€I1ecO00pa3HOro
MOBEJICHUSI B OBITY U TPYAOBOM JEATEILHOCTU B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U
OKPY’KAIOIIEH IPUPOJHOM CpeAbl, OCO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KUBBIC



OpraHu3Mbl OMPEAECICHHBIX BEUIECTB, MOHUMAas cMbIch nokaszarens 1K, noscusaTe Ha
nmpuMepax CrocoObl YMEHBIIECHUS] W MPEIOTBPAIEHUs] UX BPEIHOrO BO3JICHCTBUS Ha
OpraHu3M YEJIOBEKA;

JUIT  O0y4YarIIuXCsli C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: yMEHHUE
NPUMEHSTh 3HAaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAaX TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

U CIETBIX M CIAa0OBUIANIMX OOYYAIOIIMXCS: YMEHUE HCIOIB30BaTh pelbedHO
TOUEUYHYIO cucTeMy o0o3HaueHuit JI. bpaiins ais 3anucu xumuueckux Gopmyi.

1.3.3. B pesynpraTe ocBoeHus obmeoOpazoBarensHoil nuciuminael OY /.09
Xumust 00y4aroMIHACs JOJDKEH ¢(hOPMUPOBATH TUYHOCTHBIC PE3YIIbTATHI
POrpaMMbl BOCITUTAHUS

Kon
JIMYHOCTHBIX
pe3yJibTaToB JIN4HOCTHBIE pe3yabTaThI
peaju3anuu peajiu3anuu NPpOorpaMMbl BOCIIUTAHUS
MPOrpamMmabl
BOCIIMTAHUSA
JIP 1 Oco3Haronuii  ce0si TpaKJaHUHOM U 3aUUTHUKOM BEJIMKON
CTpaHbI
JIP 16 [IprHEMAarOMUK OCHOBBI DKOJIOTHYECKON KYJIBTYPHI,
COOTBETCTBYIOILIEN COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIUICHUS, TPUMEHSIONTUN OMBIT YKOJIOTHYECKU
OPHUEHTHPOBAHHOMN peIICKCUBHO-OIICHOYHON U MPAKTUICCKOU
JIEeATEIbHOCTU B )KM3HEHHBIX CUTYaALUSIX U MPOdheCCHOHATBHOM
JIEATEIIbHOCTH
JIP 19 JIeMOHCTpUPYIOLINI YPOBEHB MOJATOTOBKH, COOTBETCTBYIOIIUM
COBPEMEHHBIM CTaH/IAPTaM U MEPEIOBBIM TEXHOJIOTHUSM,
MOTPEOHOCTSIM PETHOHAJILHOT'O PHIHKA.




1.4. Kotu4ecTBO 4acOB HA OCBOEHHE MPOrPaAMMBbI TUCUMILIUHBI:

s ciennaibHOCTH:

25.02.08 DkcrutyaTaiusi OECIUIOTHBIX ABUAIMOHHBIX CUCTEM

VYyeOHas Harpys3ka (Bcero) - 72 daca,
6 mom uucine:

YyeOHas Harpy3ka BO B3aUMOJICHCTBHH C TIpEIo1aBaTesieM - 72 Jaca;
6 Mom uucie:

- 1a0opaTOpHbBIE U MpaKTHUYecKue 3auATus - 10 gaca

- camocTosTenbHas padorta — 0 gacoB



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUILINHBI

2.1. O0bem y4eOHOM TMCIUIIMHBI ¥ BUAbI Y4eOHOH padoThI

Bun yue6Hoi paboThI

O0BeM Yyacos

Y4yeOHasi Harpy3ka (Bcero) 72
YyeOHast Harpy3Ka Bo B3aMMOIECTBUM € MpenojaaBaresieM, B 72
TOM YHCJIe

[IpakTudeckue paboTsl/ B hopMe MPaKTUIECKON MTOATOTOBKHU 10/10
KonTponbsHbie paboTh -
CamocrosiTeibHasi padoTa -
[Ipomexytounas artectanus (nud.3ayuer) 2




2.2. TemaTuyeckuii Ii1aH u coaeprxkanue yueOHoi nucuumianael OY/1.09 Xumus

DopMupyem
HaumenoBanmue Coaepskanue y4eGHOro MaTepuaia (OCHOBHOE H MPO(eCcCHOHATLHO-0PHEHTHPOBAHHOE), O6BeM ble
pa3/iesioB U TeM Ja00paToOpHbIEe U MPAKTHYECKHE 3aHATHS, IPHUKIATHON MOTY T 4aCcoB KOMITeTEHIH
u
1 2 3 4

OcHoBHOe cofep:kaHue 72
Pasnen 1. OcHOBBI CTPOCHHSI BellecTBa 8
Tema 1.1. OcHOBHOe conep:kaHue 6 OK 01
Ctpoenue atomoB | Teoperuueckoe o0y4denue 4
XUMAHCCKAX CoBpeMenHass MoOJENb CTpocHHs aToma. CHUMBOJIMYECKHM S3BIK XUMHMH. XHMHYECKHH DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(purypamus atoma. Knaccudukaims XUMHYECKHX IIIEMEHTOB (s-, P-, d-3JIeMEHTHI).
Hpupona BaneHTHbIE ~ DIEKTPOHBL.  BalleHTHOCTb.  DIEKTPOHHAs  NPUPOJA  XMMHYECKOM  CBS3M. 4
XUMHUYECKOH DIJIEKTPOOTPUIIATENBHOCTh. BHIBI XUMHYECKON CBA3M (KOBaJ€HTHAs, HWOHHAS, MeTajUIn4ecKas,
CBA3H BOJIOPOJIHASA) U CLIOCOOKI €€ 00pa30BAHUS

IlpakTHYecKHe 3aHATHS 2

Pemienne 3amaHuii Ha UMCNOJB30BAHME XUMHUYECKOM CHUMBOJMKM W HAa3BaHUM COCIUHEHUN IIO

HOMEHKJIATYPE MEXKIYHAPOIHOTO COK3a TEOPETUYECKOMN M MPUKIIAJHOU XUMUK U TPUBHAIIBHBIX HA3BAHUH

JUISL COCTABIICHUS. XUMHYECKUX (DOPMYJI JIBYXaTOMHBIX COEJAMHEHHH (OKCUIOB, CYIbGHUIOB, THAPHIOB U

T.I..) U APYTUX HEOPraHUYECKUX COEAUHEHUM OTIEIbHBIX KIACCOB. 2

[TpakTYecKKe 3aJaHus Ha YCTAHOBICHUE CBA3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHMX DJIEMEHTOB M

NEPUOJANYECKHM M3MEHEHUEM CBOMCTB XMMHUECKUX DJIEMEHTOB U UX COEJUHEHUH B COOTBETCTBUH C

nojoxenueM llepronueckon CUCTEMBI.
Tema 1.2. OcHoBHOe coep:KkaHue 2 OK 01
Ilepuonuuecknii | [IpakTuyeckue 3aHATHS 2 OK 02
3aKOH M TabMIa  [[Teppoauueckas cucTeMa XMMHYECKHX seMenTos [ 1. Menzeneesa. DU3HUECKHIA CMBICI
AN Menneneesa |[Tepyonmueckoro sakona JI.U. Meneneesa. 3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB XHMUUECKHX

3JIEMEHTOB, 00Pa3yeMbIX MU IIPOCTHIX M CIIOXKHBIX BELIECTB B COOTBETCTBHH C MOJIOKEHUEM 9

XUMHUYECKOro 3jieMeHTa B [lepuoanueckoit cucreme. MUpoBO33peHUYECKOE U HAYYHOE 3HAUEHUE
Ilepuoanueckoro 3akona JI.11. Menneneesa. [Ipornosst J[.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX JJIEMEHTOB.




Petienne npakTMKO-OpHUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/IaHUI HAa XapaKTEePU3ALUI0 XUMHUUECKUX
a7eMeHTOB «MeTautndeckue / HEeMeTaUIMIYeCKUE CBOMCTRA, DJIEKTPOOTPUIIATEIIEHOCTh XUMHUECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JEKTPOHHBIM CTPOCHUEM M MOJ0KEHUEM B IIEPUOIUUECKON CUCTEME
xuMmudeckux djementoB .M. Menneneenay

Pa3pnen 2. Xumuveckne peakuumn 10
Tema 2.1. Tuner | OcHOBHOe coep:KaHue 6 OK 01
XUMHUYECKHUX TeopeTnueckoe o0yueHue 4
peakuuit Knaccudukanus u TUIIBI XUMHUYECKUX PEaKIUi C ydacTHeM HeopraHuueckux BemiecTB. CocTaBiieHne

YpaBHEHUH peaklnii COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHUsI, 0OOMEHa, B T.4. PEaKIUil TOPCHHUS,

OKUCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUsI OKUCTIeHUs-BoccTaHOBNIEHU. CTeneHb okuciaeHusi. OKUCIUTEIb U BOCCTAHOBUTEb. 4

CocraBieHre U ypaBHUBAaHUE OKHCIUTEIIbEHO-BOCCTAHOBUTEIBHBIX PEAKIIHA METOIOM JIEKTPOHHOTO

6ananca. OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKLIUU B IPUPO/JIE, MPOU3BOICTBEHHBIX IIpoIeccax u

KHU3HEICATEIHHOCTH OPTaHU3MOB

IpakTHyeckne 3aHATHSA 2

KonnuectBennsie oTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI IO

YpaBHEHUSM XUMHUYECKHX peakuuid. Moib Kak eJIMHMIA KOJMYeCTBA BemlecTBa. MojspHas macca.

3aKOHBI COXPAaHEHMS MacChl U dHEPTrUH. 3aKoH ABorazapo. MomspHbld 00beM razoB. OTHOCUTEIbHAS 2

IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHHSIM XHUMHUYECKUX PEAKIMH C MCIOIh30BAaHHEM MAacChl, 00beMa

(HOpMaJIbHBIE YCJIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaep:kaHue 4 OK 01
OnexTponnuTHIecKa| TeopeTHyeckoe 06ydeHHe 4 OK 04
T AACCOIMAIINA U | Teopyg 31eKTPOMMTHYECKOM qucconuanuy. VOHBL DIeKTPONUTHI, HEINEKTPOIUThI. Peakiuu HOHHOTO IIK 1.6.
MOHHBIH OOMeH obmena. CocTaBlieHHE peaKlUii MOHHOro oOMEHa IIyTeM COCTaBIEHHsS HX IOJIHBIX U COKPAIIEHHBIX 4

HMOHHBIX YpaBHeHHN. KHMCIOTHO-OCHOBHBIE peakIn. 3a/laHusl Ha COCTaBICHHE MOHHBIX PEaKIUil
Pa3znea 3. CTpoeHue U CBOIiCTBA HEOPraHUYECKHX BellecTB 18
Tema 3.1. OcHOBHOe coepkaHue 8 OK 01
Knaccupukanus, | Teopernueckoe o0y4enue 4




HOMEHKJIaTypa 1
CTpPOCHHUE
HEOPraHUYECKUX
BEILIECTB

[Ipenmer Heopranuyeckoii xumuu. Kinaccudukanus Heopranuueckux BemiecTs. [IpocTeie u cioxHbIe
BelecTBa. OCHOBHBIE KIIACCHI CIOKHBIX BEIECTB (OKCHIbI, TUAPOKCHUIBI, KUCIIOTHI, COJIM). B3auMocBsa3b
HEOpraHMYECKHX BeIIeCTB. ArperaTHble COCTOSHUA BelecTBa. Kpucrammndyeckue u aMmopdHbie
BEIIECTBA. TUIIbl KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsIpHAs, MOHHAs, METaJIJINYECKast).
3aBUCUMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT THUITA KPUCTAITMIECKON PEIIeTKH. 3aBUCHMOCTD
XMMHUUYECKON aKTUBHOCTH BEUIECTB OT BU1a XUMUYECKON CBA3HM U TUIA KPUCTAJUIMYECKOMN PEIIETKH.
[IpruurHbI MHOTOOOpa3us BEIIECTB

IMpakTHyeckune 3aHATHS

Homenknatypa HeopraHMueCKHX BEIIECTB: HA3BaHHUE BEILIECTBA UCXO/IS U3 UX XUMUYECKOH (HOpMYIIbI
WJIM COCTABJICHHE XUMHUYECKON (POPMYJIIBI UCXOIs1 M3 HA3BaHUS BEIIECTBA 10 MEXKTyHAPOTHOM
(MIOTTIAK) nnm TpuBHAIBHOW HOMEHKIIATYPE.

Pemenune mnpakThdecKkuxX 3aJaHWd MO KIacCU(PUKAIMK, HOMEHKIAType M XUMHUYECKUM (opmyram
HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KiIaccoB (yrapHbIil Ta3, YIJIEKHCIbIM ras3, aMMHak, ramieHas
W3BECTh, HETAIICHAS U3BECTh, MUTHEBASI COAA U JPYTHX): HA3BIBATH U COCTABISTH POPMYIIBI XUMUUECKUX
BEILIECTB, ONIPENEIIATh MPUHAJICKHOCTD K KJ1accy.

NcTounnkn xumudeckoit naGopmarmu (CpeicTB MacCoBOr MHGOpMaInu, ceTb IHTEpHET U IpyTHe).
ITouck nHOpMaIK 1Mo Ha3BaHUSM, HICHTU(UKATOPAM, CTPYKTYPHBIM hopmyrnam

OK 02

Tema 3.2. Ousnko-
XHUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIICCTB

OcHOBHOe coacpikaHue

10

TeopeaneCRoe oﬁyqelme

10

Mertamiel. O0upe (u3nyeckrue U XUMHUECKUE CBOMCTBa MeTayuioB. CrocoObl MmosyueHus. 3HaYeHHE
METAJJIOB M HEMETAJUIOB B NPUPOJAE M KU3HEAEATEIBHOCTH YeNOBeKa M opraHmsmoB. Kopposus
METAaJJIOB: BHJIbI KOPPO3HHU, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU

Hemerannel. OOmme ¢usnyeckue M XUMHMYECKHE CBOICTBa HEMETalsioB. THIMYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Kiaccuduxanus 1 HoMeHkIaTypa coeJuHeHU HeMeTaioB. KpyroBopoTsl
OMOTE€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMUECKHUX BEIIECTB (OKCHA0B, THIPOKCUIOB, KUCIIOT,
coJiei u ap.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCTUHEHHU,
BBICIIIUX OKCHJIOB U TUAPOKCUIIOB

OK 01
OK 02




Pazgea 4.

Crpoenne 1 CBOMCTBA OPraHN4eCKUX BellecTB

26

Tema 4.1.

Knaccudukanus,

CTPOEHHE U
HOMEHKJIaTypa
OpraHUYECKHUX
BEIIECTB

OcHOBHOe coep:KaHue

TeopeTquCKoe oﬁyqe}me

[losiBneHne u pa3BUTHE OPTAHMYECKON XMMHHU Kak HayKu. [IpenmeT opranndeckoit xumun. Mecto u
3HAUEHUE OPTaHNYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XUMUYECKOE CTPOEHHE KaK IMOPAJIOK COCTUHEHHS] aTOMOB B MOJIEKYJE COIVIACHO HMX BaJEHTHOCTH.
OCHOBHBIE TOJIO)KEHUSI TEOPUH XUMUYECKOTO CTPOEHUs opraHmdeckux coeanHeHunii A.M. bytieposa.
VYriepoaHslid CKEJIET OPraHUYECKON MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOEHUS MOJEKy. M30Mepus u u3oMepsl.

[lonsitue o ¢yHkuuoHanbHOM rpymme. Paaukan. IlpuHnmnel kinaccudukanuu OpraHUMYECKUX
coelnHeHui. MexyHapoiHasi HOMEHKJIaTypa U IPUHLIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEIUHEHUI.
[lonsiTHe 00 a30TcoAepKAIMX COCAMHEHUAX, OMOJIOrMUECKH aKTUBHBIX BEIECTBAX (YIrieBoJax, KUpax,
OenKax u Jip.), BRICOKOMOJICKYJISIPHBIX COSIMHEHHSIX (MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO)

OK 01

Tema 4.2.
CBoiicTBa
OpraHUYECKHUX
COeqUHEHNN

OcHOBHOe coepkaHue

12

TeopeaneCRoe oﬁyqelme

12

OU3UKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COEJAMHEHUN OTAENBHBIX KiIaccoB (0COOEHHOCTH
KJIacCU(PUKALMU U HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTHUECKUI psia ¥ o01mas popmyIa; U30Mepus;
(u3HUecKre CBOMCTBA; XUMUICCKUE CBOWCTBA; CIIOCOOBI MTOTYICHHS ):

— TIpeJesbHbIE YIIIEBOAOPOAbI (aKaHbl W LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBILUIEHHOCTH U ObITy. CBOMCTBA NPUPOIHBIX YIJIEBOJOPOI0B, HAX0XK/ICHHE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HeTpeIeTIbHbIC (AJIKEeHBI, aTKMHBI M aJIKaIMEeHbI) 1 apOMaTUYECKHE YTIEBOIOPOIbL. ['OpeHue aneTuieHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JUUISl CBAPKU U PE3KU METAIIJIOB

— KUCJIOPOCOEpKAIINE COEAUHEHUS (CIUPTHI U PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, ANIbAETUIbI U
KETOHBI, JKHpBI, yriaeBoibl). IlIpakTHueckoe NPUMEHEHUE STWICHTIMKOJSA, IJMLEepuHa, (eHoma.
[Ipumenenue ¢Qopmanpaeruga, ameTanbIeruaa, YKCYCHOM KUCIOThL. Mbplla Kak COJIM  BBICIIHUX
KapOOHOBBIX KUCJIOT. MOIOIIEe CBOKWCTBA MbLIA

— a30TCOJepKALIIE COSMHEHNUS (AMUHbBI 1 AMUHOKHCIIOTHL, O€IKH). BICOKOMOIIEKYIISIpHBIE COEJUHEHUS
(cunTeTHYecKMe W OMOJOTMUYECKU-aKTHBHBIE). MoHOMeEp, MOJuUMep, CTPYKTYpHOE  3BEHO.
IHomumepusanus 3TUICHA KaK OCHOBHOE HAIIPABIICHUE €T0 MCIOIb30BaAHMS.

I'eneTndeckas cBsI3b MEKAY KJIaCCaMU OPraHU4ECKUX COCIUHEHUN

10

OK 01
OK 02
OK 04

Tema 4.3.

WNnentuduxanus

OcHoBHOE coepkanue

Teoperuueckoe o0yueHue

OK 01
OK 02




OpraHUYECKHUX Buooprannueckue coenunenus. IlpumeHenue u Ouojoruyeckas poib yriaeBojoB. OKucieHue OK 04
BELIECTB, UX VIJI€BOJOB — HWCTOYHUK DSHEPIMM JKUBBIX OpraHu3moB. OOJacTM NPUMEHEHHS aMHHOKHCIIOT. 4
3HaYEHUE U [IpeBpatenust 6eiaKxoB MUK B opranusme. buonornueckue pynkiun 6eiaxo. buonornyeckue pyHkmm
IPUMEHEHHE B XKUpoB. Poib oprannyeckoil XuMuu B pelieHnH MpoosieM MUIIeBod 0€30MacHOCTH
OBITOBOI M Ponp opranuueckoil XuMuUM B pEIIEHUU MPOOJEM SHEPreTHUecKol O€30MacHOCTH, B Pa3BUTUU
IPOM3BOJICTBEHHOM | MEUIIMHBI, CO3[[AHHH HOBBIX MATEPHAIIOB, HOBBIX HCTOYHUKOB SHEPIHHU (AIbTEPHATHBHBIC HCTOYHHKU
ACATCIIBHOCTU 3HeprI/H/I). O1macHOCTE BO3AEHCTBUS HA )KUBBIE OpraHru3Mbl OPraHUYCCKUX BEIICCTB OTJACIBHBIX KIIACCOB 4
YeJI0BEKa (YyriaeBoJopozsl, CHUPTHL, (EHOJIbI, XJIOPOPraHUYECKUE IPOU3BOJAHBIC, albAETHIbl U Jp.), CMBICI
II0Ka3aTelIsl MpeenbHO JOIYCTUMOM KOHIIEHTpaluu
Pa3znean 5. KuneTnyeckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XUMUYECKUX PeaKkuii 4
Tema 5.1. OcHOBHOe coep:kaHue 4 OK 01
Cxopoctb Teoperuueckoe oGyuenue 4 OK 02
XUMHYECKHUX
. CKOpOCTh peakIiM, €€ 3aBUCUMOCTb OT Pa3IM4YHBIX (PAKTOPOB: MPUPOABI PEArupyOLINX BEIIECTB,
DCAKIH. KOHLEHTPALlUM pEarupyolux BeEUIeCTB, TEMIEpPaTypbl M IUIOMIAJM PEAKIUOHHOW IOBEPXHOCTH.
XHMHIeCKoe TennoBble 3¢ (peKThl XUMUYECKUX peakuid. DK30- U SHIOTEPMHUUYECKHUE, PEAKIIHN. 4
paBHOBCCHE OGpaTUMOCTB peakiuii. XMMUYIECKOE PABHOBECHE M €70 CMEIIEHHE T10/] IEHCTBUEM PA3JINYHBIX (PAKTOPOB
(KOHILIEHTpalMs peareHTOB WM MPOJYKTOB pEaKLUMH, JaBlICHHE, TemIeparypa) s CO3/aHus
ONTUMAJIBHBIX YCIOBUI IPOTEKaHUs XUMU4YecKux npoueccos. [Ipunnumn Jle Hlarense
Pa3znea 6. PacTBOpBI 2
Tema 6.1. OcHOBHOe coep:kaHue 2 OK 01
HonsTue o TeopeTnueckoe ofy4eHue 2 OK 02
pactsopax PacTBOpeHre Kak (DM3HKO-XUMHUYECKHMI mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHUS PacTBOPOB. OK 05
PactBopuMocTs. MaccoBast 107151 paCTBOPEHHOT0 BeliecTBa. CMBICIT TOKA3aTeNs IPEIEIbHO T0yCTUMON OK 07
KOHIICHTPALIMHU U €0 MCIIOJIb30BaHKE B OLIEHKE YKOJOTHUECKON OE€30MaCHOCTH.
[IpaBuna 5KOJIOTMYECKH LEJ1ecO00pa3HOr0 MOBEACHHS B OBITY M TPYAOBOM JEATENBHOCTH B LENSX 2
COXpAHEHHUsI CBOETO 3JI0POBbsl U OKPYKAIOIIEW MPUPOJHON CpPEbl; ONMACHOCTh BO3/IEHCTBUS HA JKUBBIE
OpraHU3MBbl OIPEJECIICHHBIX BELIECTB.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PacTBOPHI, UCIIOJIb3yEMbIE B OBITOBOW U
ITPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COAEPKAHNE (COAEPKAHUE ITPUKJIATHOIO MOLYJIA)
Paszpnen 7. OK 01

Xumus B 6I)ITy Hu HpOI/I3BO}ICTBeHHOﬁ HECATECJIBbHOCTH Y€JI0BCKA




Tema 7.1. OCHOBHOE cofiep/KaHne 2 OK 02
Xumus B OBITY U
yuo Teoperuyeckoe o0yueHue 2 OK 04

IIPOU3BOACTBEHHOMN = = = OK 07
eATEBHOCTH Hogeiimme nqocTrkeHNs: XUMUYECKON HAYKU U XUMHUYECKON TeXHOIOTHH. Poib Xxumun B oOecrieyeHUH
I 9KOJIOTUYECKON, YHEPreTUYECKON U MUIIEBON O€30MaCHOCTH, pa3BUTUU MeIULIUHBI. [IpaBuiia moucka u 2

aHanM3a XUMHYECKOW HHQOpMAIMM W3 PAa3IUYHBIX MCTOYHUKOB (Hay4dHass © y4deOHO-Hay4dHas

JUTEpaTypa, CPeJICTBA MACCOBOM nH(popManmu, cetb IHTepHET)

IIpome:kyTOYHast aTTecTAalUs 10 AUCHUILIMHE (AP depeHPOBAHHBIN 3a4eT) 2

Bcero 72




3. YCJ1OBUYS PEAJIM3ALIUU ITPOTPAMMBI INCHUTIJIMHBI
3.1. TpeOoBaHNA K MUHUMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY
OobecneueHn10.
Jlns peanuzanyyd MPOrpaMMbl  TUCHMIUIMHBL  JIOJKHBL  OBITH  MPEAYCMOTPEHBI

CIIEYIONINE ClelHalbHble TOMEIIeHHs: Y4eOHbId KaOWHET XMUMHHM W/HIU y4eOHOU
XUMHUYECKOM J1abopaTopum.

OGopynoBanne y4eOHOro KaOuHeTa (HArJs/IHbIe TOCOOHUsI): HaOOPHI
HIAPOCTEP>KHEBBIX MOJIENEH MOJIEKYJ, MOJEIU KPUCTATNIMYECKUX PEIIETOK, KOJIEKIINH
MIPOCTHIX U CIIOXKHBIX BEMIECTB W/WIIM KOJUICKITUU TIOTMMEPOB; KOJIJIEKITUS TOPHBIX TOPO/T
1 MUHEpaJioB, Tabnuia MenjaeneeBa, yueOHble QuiabMbl, ITU(POBBIE 00pa30BaTEIbHbBIC
PECYPCBIL.

Texnnueckue cpeacrtBa  o0yuyeHHsi:  KOMIIBIOTEp C  yCTpOMCTBaMu
BOCIIPOM3BEAEHUS  3BYKa, MPUHTEP,  MYJIbTUMEIUA-TIPOCKTOP C  JKPAHOM,
MYJIbTUMEAUMHAS TOCKA, YKa3Ka-TIPE3EHTEP IS PE3CHTALUN.

Oob6opynoBanune JgadopaTtopud M padovYux MecCT JAOOPATOPUM: MEH3YPKH,
MUIETKU-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYyMbl, MPEAMETHbIC U TMOKPOBHbBIC
CTEKJa, TUIAHIIETHI JJIS KalelbHBIX peakiuid, GuibTpoBaibHas OyMara, MpOMBIBAIIKH,
CTEKJISIHHbIE POOUPKH, PE3UHOBBIE MPOOKH, (hOHAPUKHU, HAOOP PEAKTUBOB, CTEKIISTHHBIE
NAJIOYKH, IITATUBBI IJIs1 TPOOUPOK; MEPHBIC MUITUHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenutenbHble nHapudeckue (50-100 mi), crynku ¢ nectukom, GpappopoBbie YaIIKH,
NUHIETH, (GUIBTPHl OyMakHbIe, BaTa, MapJis, YacOBBIE CTEKJA, SJIEKTPOIUIUTKH,
71ab0paTOpHBIE IITATUBBI, CHUPTOBBIE TOPEIKH, CIIUYKH, IPUOOP AJIs MOJIYyYSHHUs Ta30B
(umm mpoOMpKa C Ta300TBOAHON TPYOKOil), IepKarenu sl MpOOUPOK, CKIISIHKU IS
XpaHEHUsl pEaKTUBOB, pa3fdaTOuHble JOTKU; XuMmuueckue crakansl (50, 100 u 200 mn);
IINATEeN; TUHIIETHI; TUTCIIbHBIC HIUIIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIE MMPOOUPKHU
(ma 10-20 M) u mepHBIE KOTOBI (25, 50, 100 1 200 M), BoasHas 6aHs (WM TEPMOCTAT),
CTEKJIIHHBIC IMMaJIOYKH;, KOHWYECKHe KoJObl st tuTpoBanus (50 wu 100 wmn);
WHJMKATOPHbBIEC TOJIOCKU ISl onpeneneHus pH u cranaapTHas WHAMKATOpHAs IIKaja;
YHUBEPCATbHBIN UHIUKaTOp; unerku Ha 1, 10, 50 M1 (mnm qo3aropsl Ha 1, 5 u 10 mi),
OIOpEeTKH JJ1s1 TATPOBaHUsI, MeaAUIMHCKKE mpuIlsl Ha 100—150 M, mabopatopHbie u/mim
aHAIUTHYECKWEe Bechbl, pH-meTpwl, cymmnbHBIN mKad, W JOp. JadOpaTOpHOE
o0opy10BaHUE.

3.2. HudopmanmonHoe odecnevyeHne 00y4eHust

Jlns peanuzauuu mporpaMmmbl OMOIMOTEUYHBIN (OHA 00pa30BaTEIbHON OpraHu3aluu
JIOJDKEH MMETh IMeYaTHbIE W/WIN 3JEKTpOHHbIE 00pa3oBaTelibHbIE M MH(POPMAIMOHHBIE
pecypchl, peKOMEHIOBaHHBIE JUIsl MCIIOJNb30BaHUSA B 00pa30BaTEIbHOM MpOIECCE, HE
crapuie 5 JeT ¢ MOMEHTA U3JdaHusl.



OcHoBHasi TUTEpaTypa

1. Tynukun, E. 1. Xumusa. B 2 4. Hacte 1. OOmiass 1 HeopraHuyeckas
XUMUS © YYEOHUK JUIsA cpeaHero mnpodeccuoHanbHOro obOpa3zoBaHus /
E. . TynukuH. — 2-e¢ wu3A., vucrnp. u jgomn. — Mocksa : M3parenbcTBO
Opaiir, 2023.— 385c. (ITpodeccunonanbHoe  oOpa3zoBaHUE). —

ISBN 978-5-534-02748-8. — Texkct : nnekTpoHHBIN // OOpa3oBaTeiabHas
rardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513730

2. TynmuknH, E. M. Xwumusa. B 2 u. Hacte 2. Opranuyeckass XUMMHS .
Yy4eOHUK JUJIsT CpEeOHEro po¢deCCHOHATBLHOTO oOpazoBanus /
E. U. TynukuH. — 2-e¢ wu3A., ucnp. u jgomn. — Mocksa : M3parenbcTBO
Opaiir, 2023.— 197 c. (ITpodeccnonanmpHoe  oOpa3zoBaHUE). —

ISBN 978-5-534-02749-5. — Texkct : anekTpoHHBIM // OOpazoBarenbHas
margopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513731

JlonmosiHMTEILHASI JIUTEPATypa
Hukutuna, H. I'. OOmas u nHeopranudeckas xumusi. B 2 4. Yacte 1. Teoperuueckue
OCHOBBI : YYCOHUK M MPAKTUKYM JUIsI CpeaHEro npo)eCCUOHaIbHOr0 o0pa3oBaHus /
H. I'. Hukutuna, B. U. I'peGenpkoBa. — 2-¢ u3pd., mepepad. u mom. — Mocksa :
M3parensctBo IOpaiit, 2023. — 211 c. — (IIpodeccuonanpbHoe 00pa3oBaHUE). —
ISBN 978-5-534-03676-3. — Tekct : amekrponHbiid // OOpa3zoBarenbHas miatdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/514849

Hukntunaa, H. I'. OOmass m Heopranwmdeckass XUMUsS: XUMHUSI DJIEMEHTOB :
YYEOHUK ¥ OPAKTHUKYM JUISI CPEeIHero IpodeccuoHalIbHOro obpa3zoBaHwus /
H. T'. Hukutnaa, B. . I'peGenpkoBa. — 2-¢ wu3a., mnepepab. u  gom. —
MockBa : U3parensctBo Opaiit, 2023. — 304 c. (ITpodeccnonampHOE
ob6pazosanue). — ISBN 978-5-534-16281-3. — TekcT : 27IEKTpOHHBIN //
OG6pa3oBaresbHas miargopma IOpaiit [caiiT]. — URL.:
https://urait.ru/bcode/530734




4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI
KOHTpoJb 1 O1ieHKa pe3ysIbTaToB 00YUYEHHs OCYILECTBIIIETCS MPENnoiaBaTesieM B
npoliecce MPOBEICHUs MPAKTUYECKUX 3aHATUI U TA0OPAaTOPHBIX paboOT, TECTUPOBAHUS, a
TaKK€  BBITIOJHEHUS  OOYYAIOUUMHCS  WUHAMBUAYAIbHBIX  3aJaHUN, MPOEKTOB,
UCCleoBaHui. Pe3ynbTratel 00ydeHus: ONpeesaioT, 9TO 00yJaroniruecs TOJKHBI 3HATh,

IMOHUMATb U ACMOHCTPUPOBATSH 110 3aBCPIICHUN U3YUCHUA JUCHUIIIINHBI.

Pe3yabTaThl Pe3yabTaThl 0OCBOEHHSA @opMBbI 1 METObI OLIEHKH
OCBOEHHSI AUCHUTIIMHBI
THCHHUIITHHBI HanpaBJieHbI HA
dopmupoBanue
OK u TIK JIP
DopMyJIHPOBATH OK.01.0 JIP.1 1. Tect «CTpoeHuE aTOMOB XUMHYECKHUX AJIEMEHTOB U
0azoBbIe MOHATHS U K.02 JIP.16 MIPUPOJIa XUMHUUECKON CBS3H.
3aKOHbI XUHMMH. JIP.19
. 2. 3aaun Ha COCTaBJICHNE XUMHUECKUX (HOPMYIT
CocTaBiirhb g
T —— JBYXaTOMHBIX CO€IMHEHUH (OKCUIOB, CYyIb(UIOB,
bopMyIbl TUIPUOB U T.IL.).
COC/IMHCHUH B 3. 3agaHnsa Ha UCHOJIB30BAHNE XUMAYECKOMN
COOTBETCTBUH CO CHUMBOJIMKH U Ha3BaHUU COEIUHCHUH 110
CTCTICHBIO OKUCJICHHA HOMEHKJIATYPE MEXKIYHAPOJIHOTO COI03a
XAMHYECKHX yp 9 JLYHApOn .
>IEMEHTOB, HCXOIs TEOPETUICCKON 1 TIPUKIIATHOW XUMHH 1
U3 BAJICHTHOCTHU U TPUBHAIIBHBIX HA3BAHUM IS COCTABJICHUS
AIEKTPOOTPHIIATEIIBH XUMUYECKHUX (HOPMYJI IBYXaTOMHBIX COSAUHEHUI
OCTH: (okcu0B, CyNnb()HUIOB, TUIPUIOB | T.II.) U APYTUX
HEOPraHMYECKHUX COSTUHEHHM OTAETbHBIX KIaCCOB
DopmyJIHpPOBATH OK.01.0 JIP.1 1. [IpakTryeckue 3aaHUsl HA YCTAHOBJICHUE CBSI3U
6azoBbie MOHSTHS H K.02 JIP.16 MEXy CTPOCHHEM ATOMOB XMMHUYECKHX DIIEMEHTOB U
3aKOHbI XUMMHH. JIP.19 N
. MEePUOINYESCKIM U3MEHEHHEM CBOWCTB XUMUYECKUX
XapakTepu3oBaTh 5
XUMHUECKHE 3JIEMEHTOB U UX COCAUHCHUM B COOTBETCTBHH C
AJIEMEHTHI B nosioxkeHueM [lepuonnueckoit cucreme.
COOTBCTCTBHH € HX 2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETHIECKIE
TOJIOKCHHEM B 3a/laHus Ha XapaKTePU3aIHI0 XUMUIECKUX
NEPUOANIECKON /
CHCTEME XUMIIECKIX 3JeMEHTOB: «MeTa/undeckue / HeMeTaNTNYeCKue
snemenToB JI.1. CBOMCTBA, DJIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
MenneneeBa JJICKTPOHY XMMHUYECKHUX DJIEMEHTOB B COOTBETCTBUE C
WX JJICKTPOHHBIM CTPOCHUEM U TOJIOKCHHEM B
MEPHOANYECKON CUCTEME XMMHUECKHX dJIEMEHTOB
.. MenneneeBa»
XapakTepu3oBaTh OK.01, JIP.1 1. 3agaun Ha cocTaBlIEHUE YPABHEHHUM peaKIuii:
THIBI XUMHIIECKIX OK.04 JIP.16 — COEJIMHEHHS, 3aMEILEHHs, Pa3JI0KEHHs, 0OMEHa;
eaKIMii:
pearn JIP.19 — OKHUCJIUTEIbHO-
CocTaBiATh peakiuu .
COCTMHEHHS, BOCCTAHOBUTEJIBLHBIX PEAKIIMKA C UCTIOIb30BAaHHEM
paziioKeHus, METO/]1a JIEKTPOHHOTO OaaHca.




oOMeHa, 3aMeILCHHS,

2. 3amaym Ha pacyeT MacChl BEIIeCTBa WM 00bEMa

OKHCJTHTCIEHO- ra3oB 10 M3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE
BOCCTaHOBUTEJIbHbBIE ,
peaKTH Wik 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUN
BELIECTB; PacyEThI
Macchl (00BEMa, KOTMYeCTBa BEIIECTBA) MPOTYKTOB
pEaKIyH, €CIIU OAHO U3 BEIIECTB UMEET MPUMECH
XapakTepu3zoBathb JIP.1 1. 3aganus Ha COCTaBIEHUE MOJIEKYISIPHBIX U
THIBI XUMHIIECKUX JIP.16 HMOHHBIX PEaKIUH ¢ y9acTHEM KUCJIOT, OCHOBAHHH 1
peaknuum: JIP.19 o
. COJICH, YCTAHOBJICHUE U3MEHEHUS KUCIIOTHOCTH
CocraBisTh
ypaBHEHHS Cpebl
XUMHUYECKHX
peaKiuu HOHHOTO
oOMeHa ¢ yqacThueM
HEOPraHUYECKUX
BEIIECTB
HUccaenosarh OK.01 JIP.1 1. Tect «HoMeHKIaTypa 1 Ha3BaHUE HEOPTaHUYECKUX
CTpoeHHnE 1 JIP.16 BELIECTB MCXOS M3 UX XMMHYECKOH (POPMyJIbI MK
CBOMCTBa JIP.19 o
HEOPraHHYeCKHX . COCTaBJICHUE XUMUYECKOU (POPMYIIbI UCXOIS U3
BelIeCTB: Ha3BaHUS BEIIECTBA MO0 MEXTyHAPOIHOHN WK
Knaccudunuponatsb TPUBHAIILHON HOMEHKJIAType».
HCOPraHHICCKHC 2. 3agaym Ha pacyeT MaccOBOM 101 (MACChI)
BEIIEeCTBA B
XUMHUYECKOT0 AJIEMEHTA (COEIMHEHHs1) B MOJIEKYJIe
COOTBETCTBUH C UX ( )
CMECH).
CTPOCHUEM
3. [IpakTHueckue 3a1aHus Mo Kiaccuukaluu,
HOMEHKJIAType U XUMUYECKUM (hopMyliaM
HEOPTaHMYECKHUX BEIIECTB PA3TMYHBIX KIACCOB.
HccnenoBarp OK.01, JIP.1 1. 3aganus Ha COCTaBJIEHHE YPAaBHEHH XUMHUYECKIX
CTpOEHHE H OK.02 JIP.16 PEaKIMii ¢ y9aCTHEM IIPOCTHIX M CIOMKHBIX
CBOUMCTBAa JIP.19
HEOPraHHYeCKHX . HEOPraHMUYECKHUX BEIIECTB: OKCUI0B METAIJIOB,
BelIeCTB: HEMETAJNIOB ¥ aM(OTEPHBIX 3JICMEHTOB;
YcTaHaBIMBaTh HEOPTraHUYeCKUX KHCIIOT, OCHOBAaHUHN U aM(POTEPHBIX
3aBUCHMMOCTb TUAPOKCHUIOB, HEOPraHUYECKUX COJIEH,
(hUBUKO-XUMHUIECKUX N
. XapaKTepU3YIOIINUX UX CBOMCTBA U CITOCOOBI
CBOIICTB
HEOPTraHMYECKHX IOy CHIS.
BEIIECTB OT CTPOCHUS 2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETHIECKIE
4TOMOB M MOJICKYII, a 3a/IaHMs] Ha CBOMCTBA U IOJy4YEHNE HEOPraHUYECKUX
TaKKe THIA } BeIecTR
KPUCTAITMYECKON
pEIIeTKH
HccaenoBarb OK.01 JIP.1 1. 3aanus Ha COCTaBJICHUE Ha3BAHUI OPraHUYECKUX
CTpoeHune n JIP.16 COEJIMHEHUH 110 TPUBHUATIBHON MIIM MEXIYHAPOIHON
CBOUCTBA JIP.19 o
HeOPraHHYecKHX . CHCTEMaTHYECKOW HOMEHKIIAType.
BelIeCTB: 2. 3a1aHns HA COCTaBIICHHE MOJHBIX U COKPAIICHHBIX
Knaccudummposartsb CTPYKTYPHBIX (POPMYJT OPTraHUYECKUX BEIIECTB
OpPTaHUYCCKHUC OTIEJILHBIX KJIACCOB.
BEIIIECTBA B




COOTBCTCTBHUHU C UX

3. 3agaum Ha onpeneneHue npocTemeit Gopmysl

CTpOCHHEM OPraHUYECKOM MOJIEKYIIBI, MCXO/S U3 DJIEMEHTHOTO
cocrtana (B %)
HUccrenosarh OK 01 JIP.1 1. 3amanus Ha cocTaBICHUE yPaBHEHUIN XUMUYECKUX
CTpoeHune u OK 02 JIP.16 PEaKIuii ¢ y4acTHeM OPTaHUYECKUX BEIECTB Ha
;‘Zﬁggﬁiqec‘mx OK 04 JIP.19 OCHOBAHHUU MX COCTaBa U CTPOCHHUS.
BeIECTB: 2. 3aaHKs Ha COCTABICHHUE YPABHEHUI XUMHUYECKUX
YcranaBiuBaTh peaKkiuil, WITIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA €
3aBUCHMOCTH Y4ETOM MEXaHH3MOB MPOTEKAHUS JAHHBIX PEaKIuil 1
?};?;ICKTO];XHMH%CKHX TeHETUYECKOH CBA3HM OPraHUYECKHUX BEIIECTB PA3HBIX
OpraHuYeCKUX KIIaccos.
BEIIECTB OT CTPOCHHS 3. PacueTHble 3aa4M IO YPaBHEHUSIM PEAKIIAN C
MOJICKYJI y4aCcTHEM OPTraHUYCCKHUX BEIIECTB.
HccnenosBaTth OK 01 JIP.1 1.IIpakTHKO-OpMEHTUPOBAHHBIE 3aJaHUsI 110
Ka9CCTBCHHBIC OK 02 JIP.16 COCTaBIICHUIO XMMUUECKHX PEAKIIUN C y4aCTHEM
ggiﬁﬁﬁgewnx OK 04 JIP.19 OpPraHMYECKUX BEIIECTB, B T.4. UCIOJIb3YEMBbIX JJI UX
COeTHHEHNI UACHTU(PUKAINH B OBITY U TPOMBIIIIEHHOCTH.
OTJIEJIbHBIX KJIACCOB 2.JIaGopaTopHas pabora: “UneHTnpukanus
OpPraHUYECKHUX COCTMHEHUN OTAEIbHBIX KJIacCOB™
XapakrtepusoBats |OK 01 JIP.1 IIpakTMKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
BJIMSIHUE OK 02 JIP.16 3aJjaHKs Ha aHaIMu3 (PaKTOPOB, BIUSIOMIMX HA
Pa3INYHBIX JIP.19 U3MEHEHHE CKOPOCTH XUMHUECKOH peaKiuu.

(¢paxTopoB Ha
paBHOBecHe U
CKOpOCTH
XHMHUYECKHX
peakumii:
XapakTepu3oBaTh
BJINSHUEC
KOHIIEHTpALIUU
pearupyromumx
BEILIECTB U
TEMIICPATYpPhbI HA
CKOpOCTh
XUMUYECKHUX
peaxkuun
XapakTepu3oBaTh
BIIMSIHUE U3MEHEHHUS
KOHLIEHTpaluu
BEILECTB, PeaKluu
cpensl 1
TEMIIepaTypbl Ha
CMelleHne

XUMHUYECKOTO
paBHOBECHS

[IpakTHKO-OpUEHTUPOBAHHBIE 3a/1aHUS Ha
npuMmenenue npunuumna Jle-lllarense nis
HaXO0X/I€HUs HaIlpaBJICHUs1 CMELIECHUS PaBHOBECHS
XMMUYECKON peakuy U aHaau3 pakTopos,
BIIUAIOIMX HA CMEILEHNE XUMUYECKOTO PABHOBECHS




HccnenosaTth OK 01 JIP.1 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
UCTUHHBIE OK 02 JIP.16 2. IIpakTMKO-OpHEHTHPOBAHHBIE PACUETHBIE 3aaHUS
pacTBOpHI € JIP.19 Ha JIUCIIEPCHBIE CUCTEMBI, UCIIOIb3yeMble B OBITOBOM
3a/laHHbIMH U IPOM3BOJCTBEHHOM JEATENILHOCTH YEI0BEKA
XapaKTePUCTHKAM
Paznuuate ucTMHHBIE
pPacTBOPHI
OnenuBarh OK 01 JIP.1 Ketic (¢ yuerom Oynymieii npodeccuoHaabHON
gocneﬂcuTBHﬂ OK 02 JIP.16 JIEeATEITBHOCTH )
BITOBOH U .

. |OK 04 JIP.19 TeMbl KelcOoB:
IIPOM3BOJICTBEHHOM
NeSTeTbHOCTH OK 07 1. I[lorennenue knuMara U BbICBOOOXKAEHNUE Ta30BbIX
YeJI0BeKa C TO3UIHIA THJIPATOB CO JIHA OKEaHa.
IKOJIOTrHICCKOH 2. Bynyue Matepuansl s aBUa-, MallIMHO- U
0e30macHOCTH

MPUOOPOCTPOCHUS.
3. HoBble MaTepuaibl AJis COJIHEUHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE PACTUTEIbHBIX NIPENApaTOB




