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1. TACHOPT IPOI'PAMMbI YYEBHOM JUCIIUITIINHBI
OY .09 Xumus
1.1. O6snacTh NpMeHeHNUs POrPaMMBbI.

[Iporpamma  MOXET  WCHOJB30BATHCS  JPYrUMU  TPOheCcCHOHATHHBIMA
o0pa30oBaTEILHBIMM OPTaHU3AIMIMH, PEATU3YIOMUMH O00pa30BaTEIbHYIO MPOrpamMmy
cpenHero oomiero oopaszosanus B mpeaenax ocsoeHus OITOIT CITO Ha 6a3e 0CHOBHOTO
obomero o6pazoBanus (IIIIKPC, TIIICC3). Ilporpamma cocTaBjieHa Ha OCHOBE
MIPUMEPHOH MPOTPpaMMBbl YIeOHOU AUCIIUTUTHHBI « X MU TSI CIISUATLHOCTH CPETHETO
npodeccruonanpHoro  obpazoBanus ~ 25.02.08  Okcmiuyaramus — O€CIMIOTHBIX
aBUAIMOHHBIX CUCTEM

1.2. MecTo0 AUCHUMILVIMHBI B CTPYKTYpPe OCHOBHOH mNpodeccuoHaANbHOM
o0pa3oBaTeJIbHOI MPOrpaMMbI:

[Iporpamma 1o Xxumuu pa3paboTaHa Ha OCHOBE TpeOOBaHHMM K pe3ysbTaTaM
OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOM IMPOTrPaMMBbI CPEIHEr0 OOIIero oOpa3oBaHMS,
npeactaBieHHbix B ®I'OC COO, ¢ y4yeroM KOHIIEMIIUU MPENoaBaHusl yu4eOHOro
npenmera "Xumua" B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickonr Deneparym,
peau3yIIuX OCHOBHBIE O0Opa3oBaTelbHBIE IPOrpaMMbl, U OCHOBHBIX ITOJIOKCHHI
benepanbHOl pabouel MporpaMMbl BOCITUTAHUS.

OO6mieoOpa3oBaTenbHas NUCHUIUIMHA «XHMHS» H3ydaeTcs Ha 0a30BOM YPOBHE B
o0mieoOpa3oBaTeIbHOM IIMKIIE Y4eOHOro IlaHa OCHOBHOM mpodeccroHambHON
oOpa3oBaTelbHON MporpaMMbl Tpymn crnenuanbHocTH  25.02.08  OxcrmyaTanus
OECIUIOTHBIX AaBHAIITMOHHBIX CUCTEM

TpynoeMkocTh TUCHUIIIMHBI «XUMHsI» Ha 6230BOM YPOBHE COCTaBJIsIET 72 yaca.

[lpuknanHoii Moaynb BKJIOYaeT oauH paznen. Pazmen 7 «Xumus B OBITY U
IIPON3BOJICTBEHHOM NEeATENbHOCTH YEJIOBEKa»  peau3yercs TUTSt BCEX
npodeccuif/cnenuarbHOCTe Ha MaTepuane KeWCOoB, CBS3aHHBIX C DKOJIOTHYECKOU
0€30MacHOCTHIO U OIIEHKOM MOCIIECTBUN OBITOBOM M MPOU3BOACTBEHHON NEATEILHOCTH,
1o oTpaciisaM Oyayuiei npodeccuoHaIbHOM IeITETbHOCTH 00yYatOIUXCH.

1.3. Hean u 3agayud JMCUMIUIMHBI — TpeOOBaHUSI K pe3yJbTaTaM OCBOEHHA
AUCUMIIIMHBI:
3HaHMS M YMEHUA:

D®opmMyJaupoBaTh 0a30Bble MOHATHS M 3AKOHbI XUMMH:

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

® XapaKTEpU30BATh XMMHUYECKHUE FIIEMEHTHI B COOTBETCTBUU C UX IMOJ0KEHUEM B
MEPUOANYECKON CUCTEME XUMHUYECKUX diieMeHTOB [[.1. Menneneera

XapakTepu30BaTh THIIbI XUMUYECKHUX PeaKMM:


exp:536025

® COCTaBJISITh PEAKIIMHM COCIUHEHUS, Pa3IOKEHHUs, 0OOMEHa, 3aMeIeHus,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN

® COCTaBJISITh YPaBHEHUS XUMHYCCKUX PEAKIIMM HOHHOTO OOMEHA C y4acTHEM
HEOPraHUYECKHUX BEUIECTB

HccienoBath CTpOEHHE U CBOMCTBA HEOPraHMYECKHUX BEIECTB:

e KiacCU(UIIMPOBATh HEOPTAHUYECKHUE BEIIECTBA B COOTBETCTBUH C MX CTPOCHUEM

® yCTaHaBJIMBATH 3aBUCUMOCTH (DU3NKO-XUMHYECKUX CBOWCTB HEOPTaHUUECKUX
BEILIECTB OT CTPOCHUS aTOMOB Y MOJIEKYJI, @ TAKKE TUIA KPUCTAILNTUYECKOM
pelieTKu

e KjaccU(UIIMPOBATH OPTaHUYECKHE BEIIECTBA B COOTBETCTBUU C UX CTPOCHUEM

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

® HCCJIEI0BATh KAYECTBEHHBIC PEAKIIMM OPTaHUYECKUX COCAUHEHUN OTJAEIbHBIX
KJIaCCOB

XapakTepu3oBaTh BJIUSAHUE PA3JIHYHBIX (JAKTOPOB HA paBHOBECHE U CKOPOCTh

XHUMHYECKUX pPeaKIuii:

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

® XapaKTEpU30BATH BIMSHUE U3MEHECHUSI KOHIEHTPAIIMU BEUIECTB, PEAKIIUU CPEJIbI
Y TEMIIEPATYPhl HA CMEIMIEHUE XUMUYECKOTO PABHOBECHS

HccnenoBaTh HCTHHHBIE PACTBOPHI € 32JTaHHBIMU XaAPAKTEPUCTHKAM:

® pa3nuyaTh UCTUHHBIE PACTBOPHI

® OIICHMBATH ITOCJICACTBHS OBITOBOM U IIPOM3BOICTBEHHOMN JACATEILHOCTH YCIOBEKA
C MO3UIINI DKOJIOTMYECKON 0€30IMacHOCTH

1.3.1. Ileay AUCHUIIINMHDBI

(dhopMupoBaHHE CHUCTEMbl XMMUUYECKUX 3HAHMM KaK BaKHEHIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B OCHOBE KOTOPOM JIEKAT KIIFOYEBBIE MOHSTHS,
dbyHIaMEHTalIbHbIC 3aKOHBl W TEOPUU XUMHUU, OCBOCHHME S3bIKa HAYKH, YCBOCHHE U
MOHWUMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHWA MHPOBO33PEHUECKOT0 XapakTepa,
O3HAKOMJIEHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS;

dbopMuUpOBaHHE M PA3BUTHE IPEJACTABICHUM O HAYYHBIX METOAaX ITO3HAHMS
BEIIECTB W XUMHYECKUX pEaKIui, HEOOXOMUMBIX [JIi TPHOOPETCHHUS YMCHHM
OPHUEHTHPOBATHCS B MUPE BEIISCTB M XUMHUCCKHUX SBIICHUH, IMEIOIITUX MECTO B IIPUPOJIC,
B ITPAKTUYECKOHN M TIOBCETHEBHOM KU3HH;

pa3BUTHE YMEHUW W CIIOCOOOB MACSITEIBHOCTH, CBS3aHHBIX C HAOIOICHUEM W
OOBSACHEHHEM XHUMHUYECKOTO OJKCIIEPHUMEHTa, COOJIIOJACHUEM IpaBWI 0e30IMacHOro
oOpaleHus ¢ BEIeCTBAMH.

3agaun TMCIUTIJINHBI:




ajanTanys OOy4YarIIMXCs K YCIOBHSIM JUHAMUYHO pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHrE UHTEIUIEKTYyaIbHO Pa3BUTOM JIMUHOCTHU, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJTHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIlUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM;

(bopMHpoBaHUE y 00YYAIOIIMXCS KIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHLIUN),
MMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE NJI PA3JIMYHBIX BUJOB JCSITEIBHOCTHU: PEIICHUS
npoOjeM, TIOMCKa, aHaiu3a W 00paboTku HHPOpMAIUK, HEOOXOAUMBIX IS
NpUOOPETEHHS ONbITA JIEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE MECTO B IMO3HAHUU
XUMHH, a TakKe JJIs OLEHKH C TO3UIMK SKOJOTMYECKON OE€30macHOCTH XapaKTepa
BIIMSIHUSL BEIIECTB M XMMHUYECKHX IPOIIECCOB HA OPraHW3M 4YeJIOBEKa W MPHUPOIHYIO
cpeny;

pa3BUTHE TI03HABATEIbHBIX MHTEPECOB, HWHTEUIEKTYallbHBIX M TBOPUYECKUX
CrocoOHOCTE 00yYarouIuxcsi: CIOCOOHOCTH CaMOCTOATENbHO NPUOOPETAaTh HOBBIE
3HaHMUS TI0 XMMUU B COOTBETCTBHHM C >KH3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIB30BaTh
COBpEMEHHbIEC HH(POPMAIIMOHHBIE TEXHOJIOTHUH JIJI TIOUCKA U aHAIU3a yYeOHOU 1 Hay4HO-
MOMYJISIPHOM HHPOPMAIIUYA XUMUIECKOTO COICPKAHUS;

dbopMHpoBaHHME M PA3BUTHE y OOYYAIOMIMXCS ACCOLMATHUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS], HAaOJII0JATENbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXO/IUMbI, B YACTHOCTH, IMPU IUIAHUPOBAHUM U TMPOBEACHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCITUTAHUE Y O0yJarOMMXCcs yOSKICHHOCTH B TYMaHUCTUYECKON HAIPABICHHOCTH
XUMHH, €€ BaXHOW pOJIM B PEIICHUU TJIOOANBHBIX NPOOJIEM PpPaIMOHAIBLHOTO
NPUPOAOIONb30BAHUSA, IIONOJHEHUS D3HEPreTHYECKUX pECypcoB M  COXPAHEHHS
NPUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOr0 OTHOIIEHUS K
OPUPOAE M CBOEMY 3JI0POBbIO, a TaKXe MNPUOOPETEHUS OIbITa MCIOIb30BAHUS
MOJIYYEHHBIX 3HAHUW NJI1 NPUHSATUS TPAMOTHBIX 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 OUCHMIUIMHBI «XUMUA» OyayT copMHpOBaHbI
cleAyIolne 001Me KOMIEeTeHIUM:
OK 01. BsiOupats cmnocoObl pemieHus 3a7ad4 NpodecCHOHATBHON JesATeNbHOCTU
MPUMEHUTENIBHO K Pa3IMYHBIM KOHTEKCTaM;
OK 02. HUcnonp3oBaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIW3a U MHTEpHpETaluu
uHpopmanm, W  UHOOPMAIIMOHHBIE TEXHOJOTMM IS  BBIMOJHEHUS  3ajad
poheCCUOHATIBHOM AeATEIbHOCTH;
OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATh U Pa0OTATh B KOJIJIEKTHBE U KOMAH/IE;
OK 05. OcymecTBiATh yCTHYIO M MHCBbMEHHYIO KOMMYHHMKAIIMIO HA TOCYIApCTBEHHOM
s3pike Poccmiickoit denepanun ¢ yueTroM 0COOCHHOCTEH COIMAIBLHOIO M KYJIBTYPHOT'O
KOHTEKCTA;
OK 07. CopneiicTBOBaTh COXPAaHCHUIO OKPYKAIOIICH Cpenbl, pecypcocOEpeKeHUIO,
NPUMEHSTH 3HAHUS 00 M3MEHEHMM KJIMMAaTa, MPUHIHUIIBI O0epeXIUBOro MPOU3BOCTBA,
3¢ (HEKTUBHO IEHCTBOBATH B YPE3BBIYAWHBIX CUTYAITHIX;



ITIK 1.6. Bectu yuer cpoka ciyx0bl, HApaOOTKH 0OBEKTOB IKCIUTyaTaIllH,
MPUYUH OTKA30B, HEUCIIPABHOCTEW M MOBPEXKACHUN OECIUIOTHBIX BO3AYIIHBIX CYJIOB
CaMOJIETHOTO THIIA.

B pe3ynbpraTe n3yueHus: JUCUUILIUHBI «XUMUs» OyayT c(hOpMHUPOBaHBI CIEIYIOIINE
JInyHOCTHBIE pe3yJbTarhbl OCBOCHUA IpeaMera "Xumus" OTpaXkaroT
C(OPMUPOBAHHOCTb  OMNBITA TO3HABATEJIBHOW M  NPAKTHUYECKOH  JEesATETbHOCTU
00y4arIuXcs M0 peaanu3aliy NPUHATHIX B O0IIECTBE LICHHOCTEN, B TOM YHCIIE B YaCTH:

1) rpak1aHCKOI'0 BOCIIUTAHUS:

OCO3HaHUSA OOYYAIOIIMMHUCA CBOUX KOHCTUTYIMOHHBIX IpaB M O00S3aHHOCTEH,
YBaKCHHS K 3aKOHY U IIPABOIOPSIIKY;

MIPEJICTABIICHUS O COIMAIBHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIIICHUH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH IPHU CO3JaHWUU YUEOHBIX
MIPOCKTOB, PEIICHUHM YYCOHBIX WM IMO3HABATEIBHBIX 3a7a4, BBITOJHCHUA XUMHUYCCKUX
AKCTICPUMEHTOB;

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

2) MaTPUOTUYECKOIO BOCITUTAHHSL:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEANI0 OT€YECTBEHHOM
XUMHH;

YBaXEHUS K MIPOIIECCY TBOPUYECTBA B O0IACTH TEOPUH U TIPAKTUIECKOTO MPUMCHECHHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTI)KCHHS HAyKH €CTh pe3ylbTaT IJIUTEIbHBIX
HAOJIFOICHUIA, KPOMOTJUBBIX OSKCIECPUMEHTAJIBHBIX ITOMCKOB, TIOCTOSHHOTO TpyAa
YYEHBIX M MPAKTHKOB,;

WHTEpeca W ITI03HABATEIBHBIX MOTHBOB B IIOJIYYEHHH M IIOCICAYIOIIEM aHan3e
uH(GOpPMAITUH O MTePEAOBBIX TIOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IYXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TTOBECHNUS,;

CIIOCOOHOCTH OIICHWBATh CHUTYAIldW, CBS3aHHBIE C XUMHYCCKUMU SBICHHUSIMU, U
MIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIC HOPMBI
1 IIEHHOCTH,

TOTOBHOCTH OIIEHWBATh CBOE TIOBEICHHME U TOCTYIIKM CBOWIX TOBAPHUIIEH C TTO3HITHMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUN ATUX MOCTYIIKOB;

4) dbopMHupOBaHUS KYIBTYPHI 3J0DOBbS:

MMOHUMAaHMS IIEHHOCTEH 3710pOBOr0 M 0O€30I1acHOr0 o0pasa >KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3UYECKOMY | TICHXHYECKOMY
310pOBBIO;

coOJII0ICHUS MPaBUIT 0€30MaCHOT0 00paIlleHUsI C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM
YKU3HU U B TPYJIOBOH JESITCIHHOCTH;

MMOHUMAHMS LIEHHOCTH TPaBUJ WHJIMBUIAYAIHPHOTO U KOJUIGKTHBHOTO OE€30I1acHOIO
TIOBEACHUS B CUTYAIMSIX, YTPOXKAIOIINX 3I0POBBIO M )KH3HU JIFO/ICH;




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

5) TPyJ1I0BOTO BOCIIUTAHMUSL:

KOMMYHUKATUBHOW KOMIETEHTHOCTH B y4EOHO-UCCIEA0BATENbCKON IESITENbHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTHX BUJIAX JCATEILHOCTH;

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

MHTepeca K MPaKTUYECKOMY M3YyUEHHUIO Npoeccuil pa3aMdHoro poja, B TOM YHUCIIE
Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIAM TPYyZla U PE3YJIbTaTaM TPYIOBOM JESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJIbHOM TpaeKTOpUU O0Opa3OBaHMS,
Oynymerd mpodeccun M peanu3anuu COOCTBEHHBIX JXKM3HEHHBIX ITUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB U MOTpeOHOCTEN
o0111eCcTBa;

6) PKOJIOrMYECKOro BOCIUTAHMUSL:

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

NOHMMaHUs  TJ00AJIbHOIO  XapakTepa HKOJIOTMYECKUX  MpoOJeM,  BIUSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMAIBHON CPEJIbI;

OCO3HAHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHMKEHMH XUMHM JUISl PEIICHUs
BOITPOCOB PALMOHAIBHOTO TPUPOIOIIOJIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUN, NMPUHOCAIIMX BPEN OKPYXKAIOIIEW NPUPOTHOU
cpene, YMEHHUs NpPOrHO3MpPOBAaTh HEONArONpUATHBIE SKOJIOTMUYECKHE IOCIEICTBUA
NpeANpPUHUMAEMBbIX IEUCTBUI U MPEAOTBPALIATh UX;

HAJIMYHS Pa3BUTOrO 3KOJIOTMYECKOr0 MBIIIIIEHUS, IKOJIOITMYECKON KYJIBTYpPBI, OIbITA
JEATENIbHOCTH SKOJOTMYECKOM HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS MMHU B
NO3HaBaTEeNbHOM, KOMMYHUKATUBHON U COLIMAJIbHOM MPAKTHUKE, CHIOCOOHOCTH U YMEHHUS
aKTUBHO MPOTHUBOCTOATH UCOIOTUH XeMo(poouu;

7) IEHHOCTH HAYYHOT O O3HAHUSL:

c(OPMUPOBAHHOE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAaKTUKU;

NMOHMMaHUs CIeNU(PUKN XUMHUH KaK HAyKH, OCO3HAHUS €€ PoJid B (POPMUPOBAHUU
palOHANIBHOIO HAyYHOIO MBILIUIEHHS, CO3JaHUM LIEJIOCTHOTO NPEACTaBICHUSA 00
OKpY’KarolleM MHpE KaK O €IMHCTBE NPHUPOJBI U YEJIOBEKA, B IO3HAHWUU INPUPOIHBIX
3aKOHOMEPHOCTEN U PEeUICHUH MTPOOJIeEM COXpaHEHHsI PUPOAHOIO PABHOBECHS;

yOEXI€HHOCTH B 0COOON 3HAUMMOCTH XUMUU IS COBPEMEHHON LIUBUIM3ALMU: B €€
TYMaHUCTHYECKOW HAMNPABICHHOCTH W Ba)XXHOW pOJM B CO3JaHUM HOBOM 0a3bl
MaTepuaibHOM KYyJbTYpbl, PEIICHUH TIJ00aIbHBIX MPOOJIEM YCTOWYUBOIO pa3BUTHS
YEJIOBEYECTBA - CHIPHEBOM, YHEPTETUUECKOM, TUIIIEBON U SKOJIOTMYECKON 0€30MacHOCTH,
B Pa3BUTUU MEJIULMHBI, O0ECIEUEHUU YCIOBUH YCIEHNIHOIO TPyAa M SKOJIOIMYECKU
KOM(OPTHOM MKU3HU KAXKI0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IOHMMAaHUS CYIIHOCTH METOIOB IO3HAHWII,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJb30BaTh MOJy4aeMble
3HAHMA JUJIS aHAJIM3a U OOBSCHEHHUS SBJICHHUM OKPYKAIOIIEro MUpa U MPOUCXOASAIINX B




HEM HW3MEHEHUW, YMEHHS JieJaTh OOOCHOBAaHHBIC 3aKIIOUECHMSI Ha OCHOBE HAy4YHBIX
(haKTOB ¥ UMEIOIINXCS JAHHBIX C LIEJIbIO MOJTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

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

HMHTEpECa K MO3HAHUIO U UCCIIEI0BATEILCKOMN JEATEIIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSIM TpyJda B pa3auyHbiX cdepax npodeccuoHaibHOM
JeATEITbHOCTH.

MeTtanpeaMeTHble Pe3yJbTAThI  OTPAXKAIOT  OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU TI03HABATEILHBIMI, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JICHCTBHUSIMHU.

OBIajicHHE YHUBEPCAITbHBIMU YICOHBIMH MO3HABATEIIbHBIMU JCHCTBHUSIMU

1) 6a30BBIC TOrUYECKHE ICUCTBHS:

CaMOCTOSTEIHLHO (POPMYJIHPOBATHh U aKTyaJIU3UPOBATh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPEJIETSATH LIENIN JIESITEIbHOCTH, 3a/1aBasi apaMeTphbl U KPUTEPUU UX TOCTUKEHHUS,
COOTHOCHUTD PE3YyJIbTAThI ICATCIIBHOCTH C TIOCTABICHHBIMU 1ETISIMH;

MCIIO0JIb30BaTh IIPU OCBOCHUU 3HAHUI MPUEMbI JJIOTUYECKOTO MBIILICHUS - BBIICTSATh
XapaKTepHbIE TMPU3HAKH TOHATHH M YCTaHABIMBATH WX B3aHMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIIME MOHSTHS JIsl OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHUM;

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

YCTaHABJIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKITY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCyXAeHUs (MHAYKTUBHBIC, JCIYKTHUBHBIC, [0 aHAJIIOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH M TPOTHBOPEUMS B PACCMATPUBACMBIX  SIBIICHHUSX,
(GbOpMyIHPOBATH BHIBOBI U 3aKITIOUCHUS;

MPUMEHITh B TIPOLIECCE ITO3HAHUS, HCIONb3yeMble B XHUMHUU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENIU, MPEOOPA30BLIBATH MOJCIIbHBIE IPEACTABICHUS - XUMUYECKHUM 3HAK
(cuMBOJI) PIeMEHTa, XHMHUYecKas (opMyra, ypaBHCHHE XMMHUYECKON peaKIuu - TpH
pelIcHNM y4eOHBIX MMO3HABATENBHBIX M MPAKTHUYCCKUX 3ajad, MPUMCHATh Ha3BaHHBIC
MOJICJIbHBIE TPEJCTABICHUS JJISI BBIABICHUS XAPAaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIIECTB M XMMUYECKHUX PEaKITUi.

2) 6a30BBIE€ HCCIEA0BATEIBCKIE JEUCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB U XUMHUYECKUX PEaKITUIL;

dhopMyIUpoOBaTh 1AM W 3aJa4d HCCIEIOBAaHMsI, UCIIOIH30BAaTh MOCTABIICHHBIC U
CaMOCTOSTEIHLHO C(HOPMYITUPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI 111 (POPMHPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUM;

BJIaJICTh HABBIKAMH CAMOCTOSTEIILHOTO TUIAHUPOBAHUS 1 TIPOBEACHUS YICHUICCKHUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsS HaOII0JaTh 3a XOJOM Mpolecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibrar, (opMyIupoBaTth 0000IIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCICIOBAHMS, COCTABIATH
00OCHOBaHHBIN OTYET O MpOJEIaHHON padoTe;




MPUOOPETATH OMBIT YYEHUYECKOM HCCIIeI0BATENbCKON U MPOEKTHOM JAESITEIbHOCTH,
NPOSABIIATH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITENIbHOMY ITOMCKY METOJIOB PEIICHHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JINYHBIX METO/I0B IT03HAHMSI.

3) pabota ¢ uHbopmaIuei:

OPUEHTHUPOBATHCSI B PA3IMUYHBIX UCTOUHUKAX MHGPOpMAIUHU (HAy4YHO-TIOMYJISpHas
JaUTepaTypa XMMHUYECKOIO COJIEp’KaHus, CIpaBOYHbIE 1ocobusi, pecypcbl MHTepHeTa),
aHAM3UPOBATh MH(OPMALIUIO PA3IMYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTHUECKU
OLICHHUBATh €€ JIOCTOBEPHOCTh U HENPOTUBOPEUYUBOCTS;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh Pa3INYHbIE METOABI PU IMMOUCKE U 0TOOpE
UHpOpMaIU, HEOOXOIMMOI JIJIs1 BBITIOJIHEHUST yU4EOHBIX 3a/1a4 OINPe/IeJICHHOIO TUIIA;

npuoOperaTb  ONBIT  HMCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAabHYIO (OpMYy HIpEACTaBICHUS HHPOpPMALIH
(cxeMmbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYUHBIM SI3bIK B KAa4ECTBE CPEACTBA IpU pabOTe C XUMHUYECKOU
UHpopMalueil: IpUMEHATh MeXIpeaMeTHbIe (PU3NUECKUue U MaTEMaTUYECKNE) 3HAKU U
CUMBOJIBI, (POpMYJIbl, A0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpEICTBA
HarJIATHOCTH.

OBJaJIcHNE YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSMH:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ AHANOra W/WiH
JUCKYCCUH, BBICKa3bIBaTh HJIEH, (POPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCHTEIBHO
BBIIIOJIHEHUS [TPEJIOKEHHON 3a1a4K;

BBICTYNIaTh C TMPE3CHTAllMEe pe3yJbTaTOB IO3HABATEIbHOM JAESTENIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHUKAMM IIPHU BBINOIHEHUU
XUMHUYECKOr0 SKCIEPUMEHTa, NPAKTUYECKOW pabOThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peali3aliyd y4eOHOro MpoeKTa U (HOPMYyJIHUPOBATh BBIBOABI IO
pe3ynbTaTaM IIPOBEIECHHBIX HCCIENOBAHUWA IYTEM COIVIACOBAHMSI NO3ULMH B XOJI€
o0CyXeHUs U 0OOMEHa MHEHUSIMH.

OBJaJIecHNE YHUBEPCAIbHBIMU PErYJIATHUBHBIMUA JEHCTBUSIMM:

CaMOCTOSITETIbHO ~ IUIAHUPOBAaTh M OCYIIECTBJISITH CBOIO  IO3HABATENbHYIO
JeSTENbHOCTh, OINpEAeNsisl €€ MLelId MW 33aJaud, KOHTPOJIMpPOBaTH M IO Mepe
HEOO0XOANMOCTH KOPPEKTUPOBATH MPEAIAracéMblil aITOPUTM JEUCTBUIA ITPU BBIIIOIHEHUH
y4eOHBIX M HCCIEN0BATENbCKUX 3aJ]1ay, BbIOMpaTh Hanbosnee 3 (PEeKTUBHBIN CIIOCOO HUX
PELICHHSI C YYETOM ITOJIyYEHHUSI HOBBIX 3HAHUM O BEIECTBAX U XUMHUYECKUX PEAKLINAX;

OCYLIECTBIISITh CAMOKOHTPOJb CBOEH JEATENBHOCTH HA OCHOBE CAaMOAHAIW3a U
CaMOOLIEHKH.

IIpeameTHbIE pe3yJIbTATHI OCBOCHUSA Kypca ""Oprannyeckas xumus'"
O0TPaXKAKOT:

c(hOpMUPOBAHHOCTD MPEJICTABICHUN 0 XUMHYECKON COCTABIISIOIICH €CTeCTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIM XMMHH B MO3HAHUU SIBJIEHUN NPUPOJIbI, B
(OpMHUPOBAHUYU MBIIUIEHUS U KYJIbTYPhl IMYHOCTH, €€ (DYHKIIMOHAJIBbHON I'PaMOTHOCTH,
HEOOXOAMMOMN JJIs pellIeHUs] MPAKTUUECKUX 3a7a4 U 3KOJOTHYECKH 0OOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpast BKIIIOYAECT:




OCHOBOTOJIAraloIue TMOHATUS (XUMHUUYECKUW DJIEMEHT, aToM, OJJICKTPOHHAas
000JIOYKa aTOMa, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTb, XUMHUYECKas
CBsI3b, CTPYKTYpHasi ¢popMyia (pa3BepHyTasi U COKpalleHHas), MOJIb, MOJIIpHAasl Macca,
MOJISIPHBIM 00bEM, YIIEPOJHBIN CKEeT, (GYHKIIMOHATIbHAS TPYyINa, paguKall, U30Mepus,
U30MEpbl, TOMOJOTMYECKUM  psAl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOJ U
a30TCOAEpPKAINE  COCNMHEHUS, MOHOMEp, IIOJUMEP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHU );

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

3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUU;

MUPOBO33PEHUYECKUE 3HAHUA, JIeKAIlMe B OCHOBE INMOHUMAHHUS NPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMUECKUE CBEICHUS O CBOMCTBAX, COCTABE,
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 TIpU
OMKMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OpraHUYE€CKUX COCTMHEHUN;

c(OpMHUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTaBJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpalleHHOW) (Gopmyi
OpPraHWYECKUX BEUIECTB M yYpaBHEHUW XMMHYECKUX PEAKIUMH, M3TOTaBIMBATh MOJEIU
MOJICKYJI ~ OpPTaHMYECKMX BEIIECTB IS WUIIOCTPAIlMM UX  XMUMHYECKOr0 U
MPOCTPAHCTBEHHOI'O CTPOCHUSI;

chOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh TMPUHAIJICKHOCTh HM3YUYECHHBIX
OpPraHMYECKHUX BEILECTB MO UX COCTABY U CTPOEHUIO K OINpPEACIEHHOMY KJacCy/TpyIe
coenMHeHUM  (YIrJIeBOIOPOMABI, KHUCJIOPOA W  a30TCOJEpXk alue  COEIUHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUsSI), JaBaTh MM Ha3BaHUA [0 CHUCTEMaTUYECKOU
HomeHkiarype (IUPAC), a Takxke NpUBOAWTH TPUBUAIbHBIE HA3BAHUS OTHAEIIbHBIX
OpPraHWYECKUX BEIIECTB (ITWIEH, MPOMNWIECH, alleTHIICH, STUJICHIJIMKOJb, TJIULEPUH,
denon, Qopmanbaeruy, aueTanbAerui, MypaBbUHas KHCIOTa, YKCYCHas KHCIOTa,
OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTa, TIIF0K03a, GPYKTO3a, Kpaxmal, [eUII0I03a,
TJIMIIVH);

c(hOpMHUPOBAHHOCTH YMEHUS OTMPECIATH BUABI XUMHUECKON CBSI3H B OPTaHUICCKUX
COEIMHEHUAX (OJIMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTb yYMEHHUS MPUMEHSATH TIOJIOXKEHUS TEOPUM  CTPOCHUS
opranndeckux BemiecTB A.M. bytiepoBa 11 OOBSCHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh COCTaB, CTpOEHUE, (PU3HUECKHUE U
XUMUYECKUE CBOMCTBA TUMUYHBIX MPEACTABUTENECH PA3IUYHBIX KJIACCOB OPraHUYECKHUX
BelleCTB (METaH, 3TaH, dTUJICH, MPONUJIEH, alleTWIeH, OyraaueH-1,3, MmeTuiOyTaaueH-
1,3, OeH305, METaHOJ, JTAaHOJ, JTUJIEHTJIUKONb, TJHIEPUH, (DEHON, aleTalbIeru,
MypaBbUHasi U YKCYCHasl KHCJIOTBI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTA), WUIIOCTPUPOBATh TE€HETUYECKYIO0 CBSI3b MEXKAY HUMHU YpaBHEHUSIMU
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIUIA C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMyIT;



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

c(hOpMUPOBAHHOCTb YMEHUN IPOBOIUTH BBIUUCICHHUS 110 XUMUUECKUM YPaBHEHUSIM
(Macchl, 00bEeMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WM MPOJAYKTa PEAKIUHU TI0
U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJIHOI'O M3 UCXOJHBIX BEHIECTB UM MPOIYKTOB
peaxkuun);

chOpMUPOBAHHOCTh YMEHUM BJIAJETh CHUCTEMON 3HAHMK 00 OCHOBHBIX METOJaX
HAY4YHOT'O MO3HAHUS, UCTIOJIb3YEMBIX B XUMHH MPU U3YUYCHUH BEIIECTB U XMMHUYECKHUX
sBJIcHUN (HAONIOICHNE, W3MEPEHHE, DKCIIEPUMEHT, MOJICTUPOBAHKE), HCIIOJIb30BATh
CUCTEMHbIC XMMUYECKUE 3HAHMS JJIA MPUHATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYAaIUsIX, CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIOJATh MpaBHia TOJIb30BAHUS XUMHUYECKOM
MOCYJ101 1 1abopaTOpHBIM 000PYIOBaHUEM, a TAKXKE ITpaBUiia OOpaIlleHus C BEIeCTBaMHU
B COOTBETCTBUHU C MHCTPYKITUSMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUUYECKHX OIBITOB;

chOpMHUPOBAHHOCTh ~ YMEHUM  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKHI
AKCHEPUMEHT (TpEeBpallieHUsI OPraHUYECKUX BEUIECTB MPU HATPEBAHUU, MOJYy4YECHUE
ATUJIIEHA U W3YyYEHHUE €ro CBOMICTB, KAYECTBEHHBIE PEAKIHMH OPraHUYECKHUX BELIECTB,
JieHaTypalusl OeJKOB MPU HArpeBaHUU, IBETHBIC PEAKI[UU OEJIKOB) B COOTBETCTBUH C
MpaBWIAMH TEXHUKHU OE30MaCHOCTU TPU OOPAIICHUH C BEIIECTBAMH U JTAOOPATOPHBIM
00Opy/I0BaHUEM, MPEACTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (dopme
3alUCU YpaBHEHUN COOTBETCTBYIOIIUX peakiuid U (OPMYyJIHPOBATH BHIBOABI HA OCHOBE
ATUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh  yYMEHUW  KPUTUUECKH  AHAIM3UPOBATH  XUMHUUYECKYIO
uH(pOpMAITHIO, TTOTYYaeMYI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MacCOBOM MH(MOpMAIUH,
WuTepHer u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHU COOTIOAATH MPAaBUIIa SKOJIOTHIECKH IEIeCO00pa3HOrO
MOBEICHUS B OBITY U TPYAOBOU JESITEIBHOCTH B LEJISX COXPAHEHUS CBOETO 370POBbS U
OKpY>Karoliel NpUpOAHON Cpeabl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUSI Ha IKUBbBIC
OpraHU3MBbI OIPEIEICHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIci mmokaszaress [1JIK
(mpefenbHO  IONYCTUMOW  KOHIIEHTpPAllMM), TMOSCHATh HAa TMpHUMeEpax CIHOCOOBI
YMEHBILICHUS U IPEAOTBPAILCHUSI UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Uil O0y4YaloIIMXCd C OrpaHUYCHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: yYMEHHE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX TIO3HAHMUS BEIIECTB W
XUMHUYECKHUX SIBJICHUM;

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

IlpenmeTHBIe pe3yabTaThl O0CBOeHHs Kypca "OO0Omasi M HeopraHum4yeckas
xumust'" 0TpaKaT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O XUMUYECKONW COCTaBJISIFOLIEH €CTECTBEHHO-
HAY4YHOUW KapTUHBI MUPA, POJIK XMMHH B TIO3HAHUHU SIBJICHUN IPUPOJIbI, B GOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYPbl JIMYHOCTH, €€ (YHKIUOHATHHOW TPAMOTHOCTH, HEOOXOAUMOM
JUIS. pelIeHus] MPAaKTUYECKUX 3ajlad U IKOJOTMYECKH OOOCHOBAHHOT'O OTHOIICHUS K
CBOEMY 3JI0POBbIO U IIPUPOJHON CPEJE;



BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpAsi BKJIIOYAET:

OCHOBOMOJIAralole MOHATUA (XMMHYECKUU SJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTATIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBI 00BHEM, BAJIEGHTHOCTb,
ANIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJICHTHAas,
WOHHAs, METAJUTMYECKAs], BOJIOPOIHAS ), KPUCTAIUIMUECKAsl PEIIETKA, TUIIbI XUMUYECKUX
peaKkuui, pacTBOp, IEKTPOJIUTHI, HEIIEKTPOIUTHI, DJIEKTPOJIUTHYECKAS AUCCOIMALINS,
OKHCIIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMHUYECKOW PEAKUUH, XHUMHYECKOE
paBHOBecHE);

TEOPUU U 3aKOHBI (TEOpUs NEKTPOJIUTHUECKON TUCCOLMAIINM, TEPUOIHUYECKUN
3akoH [[.MI. MenaeneeBa, 3aKOH COXpPaHEHUs MAacChl BEIIECTB, 3aKOH COXPAaHCHHS M
MIpEBpaIEeHUs SHEPTUU NTPU XUMHUECKUX PEAKIIMX ), 3aAKOHOMEPHOCTH, CUMBOJIMYECKUM
S3bIK XUMHUH, MUPOBO33PEHUECKHUE 3HAHMUS, JISKAIIUE B OCHOBE TOHUMAHUS IPUYUHHOCTH
U CHCTEMHOCTH XUMHUYECKUX SBJICHHUN, (PAKTOJIOTMUYECKHUE CBEICHHMS O CBOMCTBAx,
cocTaBe, MOJYYCHUU U OE30MaCHOM HCIIOJIb30BAHUU Ba)KHEHUIIIUX HEOPraHUYECKHUX
BEIIECTB B OBITY U MPAKTUIECKOM NEATETLHOCTH YETIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUW BBISBJISATh XapakKTepHble NPHU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOUIME TMOHSATUS TpU
OMHMCAaHUU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIB30BaTh XUMHUYECKYI) CUMBOJIUKY IS
cocTaBiieHUs (HOPMYJ BEIIECTB U YpaBHEHUN XUMHUYECKUX PEaAKINi, CHCTEMaTUYECKYIO
Homenkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAEIBHBIX HEOPraHUYECKHUX
BelleCTB (yrapHbIi ra3, yriekucIibli ra3, aMMHaK, raleHas u3BecTb, HeraiieHasi U3BeCTb,
MUTHEBAS COZla, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUU OMNPEACNATh BAJICHTHOCTh U CTENEHb OKUCIICHHS
XUMUYECKUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUUYECKOU CBS3U
(koBaJieHTHAasl, WOHHAs, METaJUIMYecKasi, BOJOPOJIHAs) B COCIAMHEHUSX, THII
KPUCTAJJIMYECKON PEIIETKA KOHKPETHOTO BEllleCTBA (ATOMHAs, MOJIEKYJIApHasl, MOHHAS,
METaJUIMYECKasi), XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPraHMYECKUX COCANHEHUI;

c(hOpMUPOBAHHOCTb YMEHUN YCTAHABJIMBATH MPUHAIJIC)KHOCTh HEOPTAHUYECKUX
BEIIECTB 10 WX COCTAaBY K OIPEICICHHOMY KJIAacCy/TpyIIe COSAMHEHHH (MPOCThie
BEIIECTBA - METAJJII U HEMETaJUIbl, OKCHJbl, OCHOBaHMs, KHCIJIOTHI, aM(OTEpHbIC
TUIPOKCUJIBI, COIH);

c(hOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICH Meprogudyeckoro 3akona .M.
MeHneneeBa M JAEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTHYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE AaTOMOB
XuMU4Yeckux sieMeHToB | - 4 mepuomoB Ilepuoguueckoil cCHUCTEMbl XUMUYECKHUX
anementoB JI.M. MenpeneeBa, uCronb3ys MOHATHS "S-, p-, d-3JeKTpoHHBIe opOuTamu",
"SHEPreTUYecKrue YypOBHHU'", OOBSACHIATH 3aKOHOMEPHOCTHM HW3MEHEHUSI CBOWCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHUW IO nepuojam u rpymnmnam llepuognueckon
CUCTEMBI XUMHYECKUX dJ1eMeHTOB J[.M. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBAa  HEOPraHWYECKUX  BEHIECTB  pA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIIECTBOBAHME TEHETHUYECKOW CBA3U MEXKAY HEOPraHWUYECKHUMHU BEIIECTBAMU C
MOMOIIBIO0 YPAaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;



c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHYECKUE PEAKIUU I10
pa3nuYHBIM IPU3HAKaM (YUCITY U COCTAaBY pearupyrolnx BEUIECTB, TEMIOBOMY 3 peKTy
peakiMi, W3MEHEHHUIO CTENEeHEeW OKHUCIeHHUs] DJIEMEHTOB, OOpaTHMOCTH pEaKIluHu,
YYaCTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABIIATh YPABHEHMSI PEAKIIUN PA3JTMYHBIX THUIIOB,
MOJIHBIE U COKPAILIEHHbIE YPAaBHEHUS PEaKIIUii HOHHOTO OOMEHa, YYUThIBas YCIOBUS, IPU
KOTOPBIX 3TH PEaKIMU UAYT /10 KOHIIA;

chOpMHUPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  PEAKIMH,  TOJITBEPKIAAIOIINE
KAueCTBEHHBIN COCTaB Pa3JIMUHbIX HEOPTraHUYECKUX BEIIECTB, PACMO3HABATH OIMBITHBIM
MyTEM UOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

chOpMUPOBAHHOCTb ~ YMEHUH  pacKpblBaTh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIMil MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OajlaHCa dTUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT Pa3IUYHBIX (HaKTOPOB; XapaKTEp CMEIIECHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aenctsus (npunuun Jle [llaTense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh XUMUIECKUE TIPOIIECCHI, JISKAIIHE B
OCHOBE IMPOMBIIIJICHHOIO TIOJIyYE€HHUS CEpPHOM KHCIOThI, aMMHaKa, a TaKxKe
c(hOpMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYUYHBIX MPUHIUMAX U SKOJIOTMUECKUX
npodiieMax XMMUYECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIYUCIIECHUS C UCIIOIB30BAHUEM TTOHSTHS
"MaccoBasi 10Jisl BEILIECTBA B pacTBOpE", 00bEMHBIX OTHOIICHUM T'a30B MPU XUMUYECKHUX
peakimsiX, MacChl BEIIeCTBA WM 00BbeMa T'a30B MO U3BECTHOMY KOJIHYECTBY BEIECTBA,
Macce Wik 00beMy OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEIIECTB, TEIIOBOrO 3 deKTa
peaKkIMy Ha OCHOBE 3aKOHOB COXPAaHEHUSI MAacChl BEUIECTB, IPEBPAILIECHUS U COXPAHEHHUS
SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUU COONIOJATh MpaBWia TOJIH30BAHUS XHUMHYECKOU
MOCY/I0¥ U 1abopaTOpHBIM 000PYI0OBAHUEM, A TAKKE MTPaBUiIa OOpAIEHUS C BEIIeCTBAMU
B COOTBETCTBUM C MHCTPYKIIUSMH IO BHITIOJTHEHUIO JIA0OPATOPHBIX XUMUUECKUX OMBITOB,;

chOPMHUPOBAHHOCTh ~YMEHHM  IUIAHUPOBATh ¥ BBINONHATH  XUMHYECKUUN
HKCIIEPUMEHT (pa3yioKEeHUEe TEPOKCHIa BOAOpPOAA B MPUCYTCTBUU KaTajlu3aTropa,
OIPE/CIICHHE CPEbl PACTBOPOB BEIIECTB C MOMOUIBIO YHHUBEPCAJIbHOIO WHIMKATOPA,
BIIUSIHUE Pa3IUYHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKON pEaKIuu, Peakiuu HOHHOTO
oOMEHa, KaueCTBEHHBIE PEAKIIMH Ha CyJb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHHUS, PELICHHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TemMaM "Mertaisl" u "Hemeramis")
B COOTBETCTBUHU C MPaBUJIaMU TEXHUKU O€30MaCHOCTH MPU OOpaIlEHUH C BEIIECTBAMU U
7a00opaToOpHbIM  OOOPYJIOBAaHHMEM,  MPEACTABIATH  PE3YNbTAaThl  XUMHUYECKOIO
JKCIIepUMEHTa B  (opme 3amuMcu ypaBHEHHH COOTBETCTBYIOIIUX pPEAKIUN U
(GbopMyIUpPOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

chOpMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aHAIM3UPOBATH  XHUMHUYECKYIO
uH(pOpMaIMIO, TOJYYaeMyld M3 pa3HbIX HCTOYHMKOB (CpEICTBA  MacCOBOM
KOMMYHUKaluu, MuTepHeT u aApyrux);

c(hOpMHUPOBAHHOCTh YMEHHM COOIIOAATH MPaBHUIia SKOJIOTMUYECKH 11€I1eCO00pa3HOro
MOBEJICHUSI B OBITY U TPYAOBOM JEATEIHOCTU B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS U
OKPY’KAIOIIEH IPUPOJHOM CpeApl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha >KUBBIC



OpraHu3Mbl OMPEAECIECHHBIX BEUIECTB, MOHUMAasA cMbIch nokaszarens 1K, noscusaTe Ha
npuMepax CrocoObl YMEHBIICHUS] W MNPEIOTBPAIEHUs] UX BPEIHOrO BO3JCHCTBUS Ha
OpraHu3M YEJIOBEKA;

Ui O0y4YarIIuXcsi C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: yMEHHUE
NPUMEHSATh 3HAaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

U CIETBIX M CIAa0OBUIANIMX OOYYAIOIIMXCS: YMEHHE HCIOIB30BaTh pelbedHO
TOUYEUYHYIO cucTeMy o0o3HaueHuit JI. bpaiins ayis 3anucu xumudeckux Gopmyi.

1.3.3. B pe3ynbprare ocBoeHus obuieodpazoBaTenbHoi nucuumiauael OY J1.09
XuMmusi o0ydarouuiicst 10JKeH cpOPpMUPOBAThH JTMYHOCTHBIE PE3YIbTAThI
IPOTPaMMBbI BOCTTUTAHHUS

Kon
JIMYHOCTHBIX
pe3yJibTaToB JINYHOCTHBIE pe3yabTaThI
peaju3anuu peajiu3anuu NPOorpaMMbl BOCIIUTAHUS
MPorpamMmabl
BOCIIMTAHUSA
JIP 1 Oco3Haronuii  ce0si TpaKJaHUHOM U 3AlUTHUKOM BEJIMKON
CTpaHbI
JIP 16 [IprHEMAarOMUK OCHOBBI DKOJIOTHYECKON KYJIbTYPHI,
COOTBETCTBYIOILIEN COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIUICHUS, TPUMEHSIOITUN OMBIT 9KOJIOTHYECKH
OPHEHTHPOBAHHOUN pe(IICKCUBHO-OIICHOYHON U MPAKTUICCKOU
JIEeSATEIbHOCTU B )KM3HEHHBIX CUTYaAlUSIX U MPOheCCHOHATBHOM
JIEATEIIbHOCTH
JIP 19 JIeMOHCTpUPYIOLINI YPOBEHD MOJATOTOBKH, COOTBETCTBYIOLIUM
COBPEMEHHBIM CTAH/IAPTaM U MEPEIOBBIM TEXHOJIOTHUSM,
MOTPEOHOCTSIM PETHOHAJILHOT'O PHIHKA.




1.4. KosimuecTBO 4aCOB HA OCBOEHUE MPOrPaMMbI I CHMIINHBI:

s ciennaabHOCTH:

25.02.08 DkcrutyaTaiusi OECIUIOTHBIX ABUAITMOHHBIX CUCTEM

YyeOHas Harpys3ka (Bcero) - 72 Jaca,
8 mom uucine:

YyeOHas Harpy3ka BO B3aUMOJICHCTBHH C TIpEroiaBaTesieM - 72 Jaca;
8 mom uuce:

- nabopaTopHble U npakTudeckue 3ausatus - 10 gaca

- camocTositenbHas pabora — () yacoB



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILINHBI

2.1. O0bem yueOHOM TMCIUIIMHBI ¥ BUAbI Y4eOHOH padoThI

Bun yue6Hoi paboThI

O0BeM yacos

YueOHast Harpy3ka (Bcero) 72
YyeOHasi Harpy3Ka BO B3aMMOAECTBUM € MpPenojaaBarTesieM, B 72
TOM YHCJIe

[Ipaktuueckue padboThl/ B (hopMe MPAKTUUECKOM MOATOTOBKU 10/10
KonTponsHbie paboTh -
CamocrosiTeibHast paboTa -
[IpomexyTounas arTectanus (nud.3ayer) 2




2.2. TemaTuyeckuii Ii1aH U copeprxkanue yueOHoi nucuuminael OY/1.09 Xumus

DopMupyem
HaumenoBanmue Coaepskanue y4eGHOro MaTepuaia (OCHOBHOE U MPO(eCcCHOHATLHO-0PHEHTHPOBAHHOE), O6BeM ble
pa3/iesioB U TeM Ja00paToOpHbIEe U MPAKTHYECKHE 3aHATHS, IPAKJIATHON 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 ody4yenue 4
XUMAHCCKAX CoBpeMenHass MOJENb CTpocHHs aToma. CHUMBOJIMYECKHM S3BIK XUMHMH. XHMHYECKHH DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(purypamus atoma. Knaccudukaims XUMHYECKUX IIIEMEHTOB (S-, p-, d-3JeMeHTHI).
[pupona BaneHTHbIE  DIEKTPOHBL. — BalleHTHOCTb.  DIEKTPOHHAs  IPUPOJA  XMMHYECKOM  CBS3M. 4
XUMHUYECKOH DJIEKTPOOTPUIIATENBHOCTh. BHIBI XUMHYECKONM CBA3M (KOBaJ€HTHAs, HWOHHAS, MeTauIn4ecKas,
CBA3U BOJIOPOJIHASA) U CIIOCOOKI €€ 00pa30BAHUS

IIpakTHYecKHe 3aHATHS 2

Pemienue 3amaHuii Ha UCNOJB30BAHME XUMHUYECKOM CHUMBOJMKM W HA3BaHUM COCIUHEHUN IIO

HOMEHKJIATYPE MEXKIYHAPOIHOTO COK3a TEOPETUYECKOMN M MPUKIIAJHOU XUMUK U TPUBHAIIBHBIX HA3BAHUH

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

T.I.) U APYTUX HEOPraHWYECKUX COEAUHEHUM OTIEIbHBIX KIIACCOB. 2

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

NEPUOJNYECKHM W3MEHEHUEM CBOMCTB XMMHUECKUX DJIEMEHTOB U UX COEJUHEHUH B COOTBETCTBUH C

nojoxenueM llepronueckon CUCTEMBI.
Tema 1.2. OcHoBHoOe coep:KkaHue 2 OK 01
Ilepuonuueckuii | [IpakTuyeckue 3aHATHS 2 OK 02
3aKOH M TabMla  [[Teppoaudeckas cucTeMa XMMHYECKHX oeMenTos [ 1. Menzeneesa. DU3HUECKHIA CMBICI
AN Menneneesa |[Tepyonmueckoro sakona JI.U. Meneneesa. 3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB XHMUUECKHX

3JIEMEHTOB, 00Pa3yeMbIX MU IIPOCTHIX M CIIOXKHBIX BELIECTB B COOTBETCTBHUHM C MOJIOKEHUEM )

XUMHUYECKOro 35ieMeHTa B [lepuoanueckoit cucreme. MUpoBO33pEeHUYECKOE U HAYYHOE 3HAYEHUE
Ilepuoanueckoro 3akona JI.11. Menneneesa. [Ipornosst J[.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX HIEMEHTOB.




Petrenne npakTMKO-OpHUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HAa XapaKTEPU3ALNI0 XUMHUUECKUX
37eMeHTOB «MeTautndeckue / HeMeTaUIMIeCKUE CBOMCTBA, DJIEKTPOOTPUIIATEIIEHOCTh XUMHUECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IIEPUOIUUECKON CUCTEME
xuMmudeckux dyementoB .M. Menneneenay

Pa3nen 2. Xumudeckne peakuumn 10
Tema 2.1. Tuner | OcHOBHOE coep:KaHue 6 OK 01
XUMHYECKHUX TeopeTnueckoe o0yueHue 4
peakui Knaccudukanus u TUIIBI XUMHYECKUX PEaKIUi C ydacTHeM HeopraHuueckux BemiecTB. CocTaBiieHne

YpaBHEHUHN peakluii COeTUHEHNS, Pa3I0KEeHUS, 3aMEIICHUsI, 0OOMEHa, B T.4. PEaKIUil TOPEHHUS,

OKUCJICHUS-BOCCTAHOBJICHHUS.

YpaBHEHHsI OKUCIICHUSI-BOCCTAHOBIIEHUs. CTeneHb OKUCcaeHUs. OKUCIUTENb U BOCCTAHOBUTEIb. 4

CocraBieHre U ypaBHUBAaHUE OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA METOIOM JIEKTPOHHOTO

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

KHU3HECATEIHHOCTH OPTaHU3MOB

IIpakTHyeckune 3aHATHSA 2

KonnuectBennsie oTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI I10

YpaBHEHHUSM XUMHUYECKHX peakuuid. Moib Kak eJIMHMIA KOJMYeCTBa BemlecTBa. MoJjspHas macca.

3aKOHBI COXPAaHEHHS MacChl U dHEPTrUH. 3aKoH ABoraapo. MomspHbli 00beM razoB. OTHOCUTEIbHAS 2

IUIOTHOCTH Ta30B. PacdeTsl o ypaBHEHHSIM XMMHUYECKHUX PEAKIMI C MCIOIh30BAaHHEM MAacChl, 00beMa

(HOpMaJIbHBIE YCJIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaep:kaHue 4 OK 01
OnexTponnuTHIecKa| TeopeTHueckoe 06ydeHHe 4 OK 04
T AACCONMANIA U | Teopyg 31eKTPONMTHYECKOM qucconuanuy. VOHBL DIeKTPONUTHI, HEINEKTPOIUThI. Peakiuu HOHHOTO IIK 1.6.
MOHHBIH OOMeH obmena. CocTaBlieHHE peaKklUii MOHHOro oOMEHa IyTeM COCTaBIEHHsS UX IOJHBIX U COKPAIIEHHBIX 4

HMOHHBIX YpaBHeHHN. KHCIOTHO-OCHOBHBIE peakIn. 3a/laHusl Ha COCTaBICHHE MOHHBIX PEaKIuil
Pa3znea 3. CTpoeHue U CBOIiCTBA HEOPraHUYECKUX BellecTB 18
Tema 3.1. OcHOBHOe coep:kaHue 8 OK 01
Knaccupukanus, | Teopernueckoe o0ydeHnue 4




HOMEHKJIaTypa U
CTpPOCHHE
HEOPraHUYECKUX
BEILIECTB

[Ipenmer Heopranuyeckoil xumuu. Knaccudukanus Heopranuueckux BemiecTs. [IpocTeie u cioxHbIe
BelecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEIECTB (OKCHJIbIL, TUAPOKCHUIBI, KUCIIOTHI, COIM). B3auMocBs3b
HEOpraHMYECKHX BeIIeCTB. ArperaTHble COCTOSIHUA BelecTBa. Kpucrammnyeckue u aMmopdHbie
BELIECTBA. THUIIbl KPUCTAINIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIsIpHAs, MOHHAs, METAJIJINYECKast).
3aBUCUMOCTD (PU3UIECKUX CBOMCTB BEIIECTBA OT THUITA KPUCTAITMIECKON PEIIeTKH. 3aBUCHMOCTD
XMMHUUYECKON aKTUBHOCTH BELIECTB OT BU1a XUMUYECKON CBA3M U TUIIA KPUCTAJUIMYECKOMN PEIIETKH.
[IpruurHbl MHOTOOOpa3us BEIIECTB

IpakTHyeckmne 3aHATHS

Homenknatypa HeopraHMueCKHX BEIIECTB: HA3BaHHUE BEILIECTBA UCXO/I U3 UX XUMUYECKOU (HOpMYIIbI
WJIM COCTABJICHHE XUMHUYECKON (POPMYJIIBI MCXOIsl M3 HA3BAHUS BEIIECTBA 10 MEXKTyHAPOTHOM
(MIOTTAK) nnm TpuBHAIBHOW HOMEHKIIATYPE.

Pemenue mnpakThyecKkuxX 3aaHW MO KIacCU(PUKAIMK, HOMEHKIATYpe M XUMHUYECKUM (Hopmyiam
HEOpPraHMYECKHX BEIIECTB PA3JIMYHBIX KiIaccoB (yrapHbIil Ta3, YIJIEKHCIbIM ra3, aMMHak, ramieHas
W3BECTh, HETAIICHAS! U3BECTh, MUTHEBAS COAA U JPYTHX): HA3BIBATH U COCTABISATH POPMYIIBI XUMUUECKUX
BEILIECTB, ONIPENEIIATh MPUHAICKHOCTD K KJ1accy.

NcTounnkn xumudeckoi naopmarmu (CpeicTB MacCoBor MHGOpMAInu, ceTb IHTEpHET U IpyTHe).
ITouck nHOpMaIHK 10 Ha3BaHUSM, HICHTU(UKATOPAM, CTPYKTYPHBIM hopmyrnam

OK 02

Tema 3.2. Ousnko-
XHUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIICCTB

OcHOBHOe coacpikaHue

10

TeopeaneCRoe oﬁyqelme

10

Mertamibl. O0upe (pu3nyecKkue U XUMHUECKUE CBOMCTBa MeTayuioB. CrocoObl mosyueHus. 3HaYeHHE
METAJJIOB M HEMETAJUIOB B NPUPOJIE M KU3HEAEATEIBHOCTH YENIOBeKa M opraHmsmMoB. Kopposwus
METaJJIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU

Hemerannel. OOmme ¢usnyeckue W XUMHYECKHE CBOICTBa HEMeETalsioB. THIMYHBIE CBOWCTBA
HemetaoB [V— VII rpynn. Kiaccuduxarnus 1 HoMeHkIaTypa coeJuHeHN HeMeTamioB. KpyroBopoTsl
OMOTE€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEIIECTB (OKCHA0B, THIPOKCUIOB, KHCIIOT,
coJiei u ap.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCTUHEHHUI,
BBICIIIUX OKCHJIOB M TUAPOKCUIIOB

OK 01
OK 02




Pazgea 4.

CTpoenne 1 CBOMCTBA OPraHN4YeCKUX BellecTB

26

Tema 4.1.

Knaccudukanus,

CTPOCHHE U
HOMEHKJIaTypa
OpraHUYECKHUX
BEIIECCTB

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 COCJUHEHHs] aTOMOB B MOJIEKYJE COIVIACHO MX BaJEHTHOCTH.
OCHOBHBIE TOJIO)KEHUSI TEOPUH XMMUYECKOTO CTPOEHUs opraHmdeckux coeanHeHunii A.M. bytieposa.
VYriepoaHslid CKEJIET OPraHUYECKON MOJIEKYJbl. 3aBHCHUMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOEHUS MOJEKY. M30Mepus u u30Mepsl.

[lonstue o d¢yHkuuoHanbHOM rpymme. Pamgukan. IlpuHnmmel kinaccudukanuu OpraHUYECKUX
coenHeHui. MexyHapo1Hasi HOMEHKJIaTypa U IPUHLUIIBI HOMEHKJIATYPbl OPraHUYEeCKUX COCTUHEHUI.
[lonsTHE 00 a30TCOAEPKAIMX COCAMHEHUAX, OMOJIOIMUECKH 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 CBOWMCTBA OPraHUYECKUX COEJAMHEHUN OTAENBHBIX KiIaccoB (0COOEHHOCTH
KJIacCU(PUKALMU U HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTHUYECKUH psi ¥ o01mas popmyia; U30Mepus;
(u3HUecKre CBOMCTBA; XUMUICCKUE CBOWCTBA; CIIOCOOBI MTOTYICHHS ):

— TpeJeNbHbIE YIIIEBOAOPOAbI (aJKaHbl W LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBILUIEHHOCTH U ObITy. CBOMCTBA NPUPOIHBIX YIJIEBOJOPOI0OB, HAX0XK/IECHHE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HeTIpeIeTbHbIC (AJIKEeHBI, aTKMHBI M aJIKaJIMEeHbI) 1 apOMaTUYECKHE YTIEBOIOPOILL. [ 'OpeHue aneTuieHa
KaK UCTOYHMK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JUUISI CBAPKU U PE3KU METAIIJIOB

— KUCJIOPOCOEpKaIINe COEAUHEHUS (CIUPTHI U PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, ANIbAETUIIBI U
KETOHBI, JKHpBI, yriaeBoibl). IlIpakTHueckoe NPUMEHEHUE STWICHIJIMKOJA, IJMLEepuHa, (eHomna.
[Ipumenenue Qopmanpaeruaa, ameTagbIeruaa, YKCYCHOM KUCIOThL. Mbplla Kak COJIM  BBICIIHUX
KapOOHOBBIX KUCJIOT. MOIOIIe CBOKWCTBA MbLIA

— a30TCOJepKALIIE COSUHEHNUS (AMUHBI 1 AMUHOKHCIIOTHL, O€IKH). BBICOKOMOIIEKYIIIpHBIE COEJUHEHUS
(cunTeTHYeckMe W OMOJOTMYECKU-aKTHBHBIE). MoOHOMeEp, MOJuUMep, CTPYKTYpHOE  3BEHO.
IHomumepusanus 3TUICHA KaK OCHOBHOE HAIIPABIICHUE €T0 UCIOIb30BaHMS.

I'eneTndeckas cBsI3b MEKIYy KJIaCCaMU OPraHUYECKUX COCIUHEHUN

10

OK 01
OK 02
OK 04

Tema 4.3.

WNnentuduxanus

OcHoBHOE coaepkanue

Teopernueckoe o0yueHue

OK 01
OK 02




OpraHUYECKHUX Buooprannueckue coenunenus. IlpumeHenue u Ouojoruyeckas poib yriaeBojoB. OkxucieHue OK 04
BELIECTB, UX VIJI€BOJIOB — HWCTOYHUK DSHEPIMM JKUBBIX OpraHu3moB. OOJacTM NPUMEHEHHS aMHHOKHCIIOT. 4
3HaYEHUE U [IpeBpatenust 6eiaKxoB MUK B opranusme. bruonornyeckue pynkiun 6eiaxo. buonornyeckue pyHkmm
MIPUMEHEHHE B XKUpoB. Pob oprannyeckoil XuMuu B pelieHnH Mpo0sieM MUIIeBod 0€30MacHOCTH
OBITOBOI M Ponp opranuueckoil XuMuUM B pEIIEHUU MPOOJEM SHEPreTHUecKod O€30MacHOCTH, B Pa3BUTUU
IPOU3BOACTBEHHOM | MeIMIMHBI, CO3IaHMH HOBBIX MaTe€pHaioB, HOBBIX MCTOYHMKOB SHEPIUH (AIbTEPHATHBHBIE HCTOYHUKU
ACATCIIBHOCTU 3HCpFI/II/I). O1macHOCTE BO3AEHCTBUS HA )KUBBIE OpraHru3Mbl OPraHUYCCKUX BEIICCTB OTJCIBbHBIX KIIACCOB 4
YeJoBeKa (YyrneBomopobl, CHOUPTHL, (EHOIBI, XJIOPOPraHUYECKHE MPOU3BOAHBIC, AIBJACTHIBI U JIP.), CMBICT
1oKa3areJsi peAebHO JOIYCTUMON KOHIIEHTpAlluu
Pa3znean 5. KuneTnyeckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XUMUYECKUX pPeaKkuii 4
Tema 5.1. OcHOBHOe coep:kaHue 4 OK 01
CxopocTb Teoperuueckoe 00yuenne 4 OK 02
XUMHYECKHUX
. CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIHuYHBIX (DaKTOPOB: MPHUPOABI PEArupyIOlIUX BEIIECTB,
DCAKIH. KOHLEHTPALlUM pEarupyromux BeEUIeCTB, TeMIEpPaTypbl M IUIOMIAJM PEAKIUOHHOW IOBEPXHOCTH.
XUMHTIECKOS TemnoBsie 3¢ HEeKThl XUMUYECKUX peaKUnil. DK30- U SHAOTEPMHUUECKHE, PEAKIIH. 4
paBHOBCCHE OGpaTUMOCTB peakiuii. XMMUYIECKOE PABHOBECHE M €70 CMEIIEHHE T10/] IEHCTBUEM PA3JIMYHBIX (PAKTOPOB
(KOHILIEHTpaIMsi PEareHTOB WJIM TPOAYKTOB PEaKIUH, JAaBI€HUE, TeMIeparypa) Ui CO3JAaHUS
ONTUMAJIBHBIX YCIOBUI IPOTEKaHUs XUMUYeCKHX npoueccos. [Ipunnumn Jle Hlarense
Pa3zneu 6. PacTBOpBI 2
Tema 6.1. OcHoBHOe coep:kaHue 2 OK 01
Honsitue o TeopeTuyeckoe odyueHue 2 OK 02
pactsopax PacTBOpeHre Kak (DM3HKO-XUMHUYECKHMI mporecc. PactBopbl. CrocoObl TPUTOTOBJIEHUS PAacTBOPOB. OK 05
PactBopuMocTs. MaccoBasi 107151 paCTBOPEHHOT0 BeliecTBa. CMBICIT TOKA3aTeNs IPEIeIbHO T0yCTUMON OK 07
KOHIICHTPALIMHU U €0 MCIIOJIb30BaHKE B OLIEHKE YKOJOTHUECKON OE€30MaCHOCTH.
[IpaBuna »KOJIOTMYECKU 11€7€cO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH NEATEIbHOCTH B IENIX )
COXPAaHEHUS CBOETO 3/I0pPOBbS U OKPYXAlOIIeW MPUPOJHON Cpenibl; ONMAaCHOCTh BO3/EUCTBUS HA YKUBBIE
OpraHU3MBbl ONIPEJECIICHHBIX BELIECTB.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PacTBOPHI, UCIIOJIb3yEMbIE B OBITOBON U
ITPOU3BOJICTBEHHON JESATEIILHOCTH YEJIOBEKA
IMpodeccnoHaIbHO-OPHEHTUPOBAHHOE COAEP:KaHME (COAePKAHUE IPUKJIATHOTO MOTYJIS) 2
Pasnen 7. XuMusi B GbITY U IPOM3BOACTBEHHOI IEATEILHOCTH YeJI0BEKA 2 OK 01




Tema 7.1. OCHOBHOE cofiep/KaHne 2 OK 02
Xumus B OBITY U
yuo TeopeTnyeckoe 00yueHue 2 OK 04

IIPOU3BOACTBEHHOMN = = = OK 07
eATEBHOCTH Hogeiimume qocTrkeHNs: XMMUYECKON HAyKU U XUMHUYECKON TeXHOIOTHH. Poib xumun B oOecrieyeHUH
I HKOJIOTUYECKON, YHEPreTUYECKON U MHUIIEBON O€30MaCHOCTH, Pa3BUTUU MeIULIUHEI. [IpaBuiia moucka u )

aHanM3a XUMHYECKOW HMHQOpMAIMM U3 PAa3NIUYHBIX MCTOYHUKOB (Hay4dHass © y4eOHO-Hay4dHas

JUTEpaTypa, CPeJICTBA MACCOBOM nH(popManmu, cetb IHTepHET)

IIpome:kyTOoYHast aTTecTalUs 0 AUCHUILIMHE (AU depeHPOBAHHBI 3a4eT) 2

Bcero 72




3. YCJI1OBUYS PEAJIM3ALIUA ITPOTPAMMBI IMCHUTIJIMHBI
3.1. TpeOoBaHNA K MUHIMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY
OobecneueHu10.
Jlns peanuzanyyd MPOrpaMmbl  TUCHMIUIMHBL JIOJKHBL  OBITH  MPEAYCMOTPEHBI

CIIEYIOUIUE CHelHalbHble TOMEIIeHUs: Y4eOHbIH KaOWHET XMMHHM W/WIW y4eOHOU
XUMHUYECKOM J1abopaTopum.

OGopynoBanne y4eOHOro KkaOuHeTra (HArJs/IHbIEe TOCOOHUsI): HaOOPHI
HIAPOCTEP>KHEBBIX MOJIENE MOJIEKYJ, MOEIU KPUCTATNIMYECKUX PEIIETOK, KOJIEKIINH
MIPOCTHIX U CIIOXKHBIX BEIIECTB W/WIIM KOJUICKITUU TTOTMMEPOB; KOJIJIEKITUS TOPHBIX TOPO/T
1 MHUHEpaJioB, Tabnuia MenjaeneeBa, yueOHble QuibMbl, 1TU(POBBIE 00pa30BaTEIIbHbBIC
PECYPCBIL.

Texnnueckue cpeactBa  o0yuyeHHMsl:  KOMIIBIOTEp C  yCTpOMCTBaMu
BOCIIPOM3BEACHUS  3BYKa,  MPUHTEP,  MYJIbTUMEIUA-TIPOCKTOP €  JKPAHOM,
MYJIbTUMEAUIHAS TOCKA, YKa3Ka-IIPE3EHTEP IS PE3CHTALMN.

Oob6opynoBanmne JgadopaTopud M pado4Yux MeCT JAOOPATOPUM: MEH3YPKH,
MUIETKU-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYyMbl, MPEAMETHbIC U TMOKPOBHbBIC
CTEKJa, TUIAHIIETHI JJIS KalelbHBIX peakiuid, GuiabTpoBadbHas OyMara, MpOMBIBAIIKH,
CTEKJISIHHBbIE POOUPKH, PE3UHOBBIE MPOOKH, (DOHAPUKHU, HAOOP PEAKTUBOB, CTEKIISTHHBIE
MAJIOYKH, MTATUBBI IJIs1 TPOOUPOK; MEPHBIC IUIUHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenurtenbHble unHapudeckue (50-100 mi), ctynku ¢ nectukom, GpappopoBbie YaIKH,
NUHIETH, (GUIBTPHl OyMakHbIC, BaTa, MapJisi, YacOBBIE CTEKJA, SJIEKTPOIUIUTKH,
71abopaTopHbIE IITATUBbI, CHUPTOBBIE TOPETKH, CIIUYKH, IPUOODP AJIs MOJIYyYSHUS Ta30B
(umm mpoOMpKa C Ta300TBOAHON TPYOKOil), nepKarenu Ijsi MpOOUPOK, CKIITHKU IS
XpaHEHUs pPEaKTUBOB, pa3fdaTOuHble JOTKU; XuMmuueckue crakanbl (50, 100 u 200 mn);
IITATEeN; TUHIETHI; TUTCIIbHBIC HIUIIIIBI; CEKYHIOMEPHI (TaliMephl), MEPHBIE MPOOUPKHU
(ma 10—20 M) u mepHbI€ KOTOBI (25, 50, 100 1 200 M), BoasHas OaHs (WM TEPMOCTAT),
CTEKJIIHHBIC IMaJIOYKH;, KOHWYECKHe KoJObl st TuTpoBanus (50 wu 100 wmn);
WHJMKATOPHbBIEC TOJIOCKHU ISl onpeneneHus pH u cranaapTHas WHAMKATOpHAs IIKaja;
YHUBEPCAIbHBIM MHAUKATOP; nuneTku Ha 1, 10, 50 mu (unu no3zaropel Ha 1, 5 u 10 mn),
OIOpETKH JJ1s1 TATPOBaHUsI, MeauuuHCKHe mmpuilbl Ha 100—150 M, mabopatopHbie u/uiu
aHAIUTHYECKWEe Bechbl, pH-meTpwl, cymmnbHBIM mKad, W JOp. JadopaTOpHOE
o0Opy/I0BaHUE.

3.2. HuopmanmonHoe odecnevyeHne 00y4eHust

Jlns peanuzauuu mporpaMmMmbl OMOIMOTEUYHBIN (OHA 00pa30BaTENIbHON OpraHu3aluu
JIOJDKEH MMETh MeYaTHbIE W/WIN 3JEKTPOHHbIE 00pa3oBaTelibHbIE M MH(POPMAIMOHHBIE
pecypchl, peKOMEHIOBaHHBIE JUIsl KCIOJIb30BaHUSA B 00pa30BaTEIbHOM IMpOIECCE, HE
cTapuie 5 JeT ¢ MOMEHTA U3JaHus.



OcHoBHas JuTeparypa
1. Tynukun, E. 1. Xumusa. B 2 4. Hacte 1. OOmas u Heopranuyeckas
XUMMS : YYEOHMK JJisi CcpeaHero InpodeccuoHalibHOro obpa3zoBaHus /
E. . Tynukun. — 2-e¢ wu3a., vucnp. U jaomn. — MockBa : HM3apareabcTBO
OpaiiTr, 2023.— 385c. (ITpodpeccnonanbHOE  OOpa3zoBaHUE). —
ISBN 978-5-534-02748-8. — Tekct : nsnexkTpoHHBIN // OOpazoBaresibHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513730

2. TymuknH, E. M. Xwumusa. B 2 u. YHacte 2. Opranuyeckass XUMMHA :
YUYEOHUK TSt CpEIHETO nmpodeccuoHaIbHOTO obOpazoBanwus /
E. . TynukuH. — 2-e¢ wu3a., vucup. u jaomn. — MockBa : HM3apareabcTBO
Opaiir, 2023.— 197 c. (ITpodeccnonanmpbHoe  oOpa3zoBaHUE). —
ISBN 978-5-534-02749-5. — Texkct : anexkTpoHHBbIN // OOpa3zoBaTenbHas
minatdopma FOpaiit [caiiTt]. — URL: https://urait.ru/bcode/513731

JlomosiHMTEIBLHASL JIUTEPATypa
Hukuruna, H. I'. OOmas u nHeopranudeckas xumusi. B 2 4. Yacte 1. Teoperuueckue
OCHOBBI : YUEOHHK M TPAKTHUKyM JJisi CPEeIHEro MnpodecCUOHAIBHOTO 0O0pa3oBaHus /
H. I'. Hukutuna, B. U. I'peGenpkoBa. — 2-¢ wu3pd., mepepad. u mom. — Mocksa :
M3parensctBo IOpaiit, 2023. — 211 c. — (IIpodeccuonanpbHoe 00pa3oBaHUE). —
ISBN 978-5-534-03676-3. — TekcT : snexktpoHHblid // OOpa3zoBarenbHas miatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/514849

Huxkutuna, H. I'. OOmass u Heopranudeckass XUMHs: XUMHUS DIEMEHTOB :
YYEOHUK M OPAKTUKYM ISl CpeaHEero npodecCHUOHAJIbHOIO oOpa3zoBaHUs /
H. T'. Hukutnaa, B. U. I'peGenpkoBa. — 2-¢ wu3a., nepepab. u  gomm. —
Mocksa : U3natensctBo HOpaiit, 2023. — 304 c. (ITpodeccuonanbHOE
ob6pazosanue). — ISBN 978-5-534-16281-3. — TekcT : 21IEKTPOHHBIN //
OG6pa3oBaresbHas miargopma FOpaiit [caiiT]. — URL.:
https://urait.ru/bcode/530734




4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI
KoHTposb 1 o1ieHKa pe3ysIbTaToB 00YUEHHs OCYILECTBIIIETCS MPENnoiaBaTesieM B
npoliecce MPOBeICHUs MPaAKTUYECKUX 3aHATHIA U TA0OPAaTOPHBIX paboOT, TECTUPOBAHUS, a
TaKK€  BBITIOJHEHUS  OOYYAIOUUMHCS  WUHAMBUAYAIbHBIX  3aJaHUN, TMPOEKTOB,
UCCleIoBaHui. Pe3ynbTraTtel 00ydeHus: OnpeiensitoT, 9To 00yJaronirecs: TOJKHBI 3HATh,

IMOHUMATb U ACMOHCTPUPOBATH 110 3aBCPIICHUN U3YUCHUA JUCHUIIIINHBI.

Pe3yabTaThl Pe3yabTaThl 0OCBOEHHSA @opMBbI 1 METObI OLIEHKH
OCBOEHHSI AHCHUTIIMHBI
THCHHUIIMHBI HanpaBJieHbI HA
dopmupoBanue
OK u TIK JIP
DopMyJIHPOBATH OK.01.0 JIP.1 1. Tect «CTpoeHuE aTOMOB XUMHYECKHUX AJIEMEHTOB U
0azoBbIe OHATHS U K.02 JIP.16 MIPUPOJIa XUMUUECKOHN CBS3M.
3aKOHbI XUHMHH: JIP.19
. 2. 3aa4n Ha COCTABJIICHUE XUMHUECKUX (HOPMYIT
CocTaBiirh g
T —— JBYXaTOMHBIX CO€IMHEHUH (OKCUIOB, CyTb(UIOB,
bopMyibl TUIPUOB U T.I1.).
COC/IMHCHUH B 3. 3agaHnsa Ha UCHOJIB30BAHNE XUMAYECKOMN
COOTBETCTBUH CO CHUMBOJIMKH U Ha3BaHUU COCIUHCHUH 110
CTCTICHBIO OKUCICHHA HOMEHKJIATYPE MEXKIYHAPOIHOTO COI03a
XUMHYECKHX yp 9 JLYHApOn .
IEMEHTOB, HCXO/Is TEOPETUICCKON U TIPUKIIATHOW XUMHH 1
U3 BAJICHTHOCTHU U TPUBHAIIBHBIX HA3BAHUM IS COCTABICHUS
AIEKTPOOTPHIIATEIIHH XUMUYECKHUX (HOPMYJI IBYXaTOMHBIX COSAMHEHUIN
OCTH: (okcu10B, Cynb()HUIOB, TUIPUIIOB | T.I1.) U APYTUX
HEOPraHMYECKHUX COSTUHEHHH OTAETbHBIX KIaCCOB
DopmyJIHpPOBATH OK.01.0 JIP.1 1. [IpakTuueckue 3a1aHus Ha YCTAHOBIICHUE CBSI3H
6azoBbie MOHSTHS H K.02 JIP.16 MEXy CTPOCHHEM ATOMOB XMMHUYECKHX JIIEMEHTOB U
3aKOHbI XUMMH: JIP.19 N
. MEePHOINYECKIM U3MEHEHHEM CBONCTB XUMUYECKUX
XapakTepu3oBaTh 5
XUMHUECKHE 3JIEMEHTOB M UX COCAUHCHHUM B COOTBETCTBHH C
JJIEMEHTHI B nosioxkenueM [lepuonnueckoil cucreme.
COOTBCTCTBHH € HX 2. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
TOJIOKCHHEM B 3a/laHus Ha XapaKTePU3AIHI0 XUMUIECKUX
MEPUOANIECKON /
CHCTEME XUMIIECKIX 3JeMEHTOB: «MeTaundeckue / HeMeTaNINYeCKue
snemenToB JI.1. CBOMCTBA, JIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
Menneneesa JJICKTPOHY XMMHUYECKHUX DJIEMEHTOB B COOTBETCTBUE C
WX JJICKTPOHHBIM CTPOCHUEM U TOJIOKCHUEM B
MEPHOANYECKON CUCTEME XMMHUECKHUX dJIEMEHTOB
.. MenneneeBa»
XapakTepu3oBaTh OK.01, JIP.1 1. 3agaun Ha cocTaBlIEHUE YPABHEHHUM peaKIuii:
THIBI XUMAIECKIX OK.04 JIP.16 — COEJIMHEHHS, 3aMEILEHHMs, Pa3I0KEHHs, 0OMEHa;
eaKIMii:
pearn JIP.19 — OKHCJIUTCIBHO-
CocTaBiATh peakiuu .
COCTMHEHHS, BOCCTAHOBUTEJIBHBIX PEAKIIMKA C UCTIOJIb30BAHHEM
paziioxKeHus, METO/]1a JIEKTPOHHOTO OaaHca.




o0MeHa, 3aMeILeHHS,

2. 3amauym Ha pacyeT MacChl BeIIeCTBa WM 00bEMa

OKHCJTHTCITEHO- ra3oB 10 M3BECTHOMY KOJIMUECTBY BELIECTBA, MACCE
BOCCTaHOBUTEJIbHbBIE ,
— WA 00BEMY OJTHOTO U3 YUACTBYIOIIMX B pEAKLIUU
BELIECTB; PacUEThI
Macchl (00BEMa, KOTMYeCTBa BEIIECTBA) MPOTYKTOB
peakiuu, eciii OJJTHO U3 BEILIECTB UMEET IPUMECH
XapakTepu3zoBathb JIP.1 1. 3aganus Ha COCTaBIEHUE MOJIEKYISIPHBIX U
THIBI XUMHIIECKUX JIP.16 HMOHHBIX PEaKIUH ¢ y9acTHEM KUCJIOT, OCHOBAHHM 1
peaknuum: JIP.19 o
. COJIeH, YCTAaHOBJIEHHE U3MEHEHUSI KUCIIOTHOCTH
CocraBmsTh
ypaBHEHUS Cpebl
XUMHUYECKHX
peaKIMu HOHHOTO
oOMeHa ¢ yqacThueM
HEOpPraHUYECKUX
BEIIECTB
HUccaenosarh OK.01 JIP.1 1. Tect «HoMeHKIaTypa 1 Ha3BaHUE HEOPTaHUYECKUX
CTpoeHHnE 1 JIP.16 BELIECTB MCXOMS M3 UX XMMHYECKOH (POPMyJIbI MK
CBOMCTBa JIP.19 o
HEOPraHHYeCKHX . COCTaBJICHUE XUMUYECKOU (POPMYIIbI UCXOIS U3
BElIECTB: Ha3BaHMsI BEILIECTBA 110 MEXTYHAPOIHON WU
Knaccudunuponatsb TPUBHAIILHON HOMEHKJIAType».
HECOPraHHICCKHC 2. 3agaym Ha pacyeT MacCOBOM 101 (MACChI)
BELIECTBA B
XUMHUYECKOT0 3JIEMEHTa (COEIMHEHHs) B MOJIEKYJIe
COOTBETCTBUH C UX ( )
CMECH).
CTPOEHUEM
3. [IpakTHueckue 3a1anus Mo Kiaccuukaluu,
HOMEHKJIAType U XMMUYECKHM (hopMysam
HEOPTaHMYECKUX BEIIECTB PA3TMYHBIX KIACCOB.
HUccaenosarh OK.01, JIP.1 1. 3anaHus Ha cOCcTaBICHUE yPaBHEHUI XUMUYECKUX
CTpOEHHE H OK.02 JIP.16 PEaKIMii ¢ y9aCTHEM IIPOCTHIX M CIOMKHBIX
CBOUMCTBAa JIP.19
HEOPraHHYeCKHX . HEOPraHMYECKHUX BEIIECTB: OKCUI0B METAJIOB,
BeleCTB: HEMETaJIJIOB U aM()OTEPHBIX AJIEMEHTOB;
YcranaBiauBaTh HEOPTraHUYeCKUX KHCIIOT, OCHOBAaHUH U aM(POTEPHBIX
3aBUCHMMOCTb TUAPOKCHUJIOB, HEOPraHUYECKHUX COJIEH,
(UBUKO-XUMHUIECKUX N
. XapaKTepPU3YIOIINUX UX CBOMCTBA U CITOCOOBI
CBOIICTB
HEOPTraHMYECKHX IOy CHIS.
BELIECTB OT CTPOCHUS 2. [IpakTUKO-OpUEHTUPOBAHHbIE TEOPETUUECKUE
4TOMOB M MOJICKYII, a 3a/IaHMsI Ha CBOMCTBA U IOJy4YEHUE HEOPraHUYECKUX
TaKKe THIA § BeIecTR
KPHUCTANTNIECKOM
pEIIETKH
HccaenoBarb OK.01 JIP.1 1. 3aanus Ha cOCTaBJICHUE Ha3BAHUI OPraHUYECKUX
CTpoeHune n JIP.16 COEJIMHEHUH 110 TPUBHUATIBHON MIIM MEXITYHAPOIHON
CBOUCTBA JIP.19 o
HeOPraHHYecKHX . CHCTEMaTHYECKOW HOMEHKIIAType.
BelIeCTB: 2. 3aaHusl HA COCTABIICHHE MOJHBIX U COKPAIIEHHBIX
Knaccudunuposats CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB
OpPTaHUYCCKHUEC OTIEJILHBIX KJIACCOB.
BEIIIECTBA B




COOTBCTCTBHUHU C UX

3. 3agaum Ha onpeneneHue npocTemeit GopmMysl

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 PEaKIIuii ¢ y4acTHEM OPTaHUYECKUX BEIECTB Ha
;‘Zﬁggﬁiqec‘mx OK 04 JIP.19 OCHOBAHHUU UX COCTaBa U CTPOCHUS.
BEIECTB: 2. 3a1aHys Ha COCTABICHHUE YPABHEHUI XUMHUUECKUX
YcranaBinuBaTh peaKkiuil, WITIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA €
3aBUCHMOCTH Y4ETOM MEXaHH3MOB IPOTEKAHUS JAHHBIX pPEaKuil 1
?};?;ICKTO];XHMH%CKHX TeHETUYECKOH CBA3HM OPraHUYECKHUX BEIIECTB PA3HBIX
OpPraHUYECKUX KIIaccos.
BEIIECTB OT CTPOCHHS 3. PacueTHble 3aa4M IO YPaBHEHUSIM PEAKIIAN C
MOJICKYJI y4acTHEM OPTraHWYCCKUX BEIIECTB.
HccnenosaTth OK 01 JIP.1 1.IIpakTHKO-OpMEHTUPOBAHHBIE 3aJaHUsI 110
Ka9CCTBCHHBIC OK 02 JIP.16 COCTaBIICHUIO XMMUUECKHX PEAKIIUN C y4aCTHEM
ggiggﬁgewnx OK 04 JIP.19 OpPraHMYECKUX BEIIECTB, B T.4. UCIOJIb3YEMBIX JJI UX
COeTMHEHNI UACHTU(PUKAINH B OBITY U TPOMBIIIIIEHHOCTH.
OTJIEJIbHBIX KJIACCOB 2.JIaGopaTopHnas pabora: “UneHtupukanus
OpPraHUYeCKHUX COCTMHEHUN OTAEIbHBIX KJIacCOB™
XapakrtepuszoBats |OK 01 JIP.1 IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
BJIMSIHUE OK 02 JIP.16 3aJjaHMs Ha aHaIU3 (PaKTOPOB, BIUSIOMIMX HA
Pa3IMYHBIX JIP.19 M3MEHEHHE CKOPOCTH XUMHUECKOM peaKiuu.

(¢paxTopoB Ha
paBHOBecHe U
CKOpOCTH
XHMHUYECKHX
peakumii:
XapakTepu3oBaTh
BJINSHUEC
KOHIIEHTpALIUHU
pearupyromux
BEILIECTB U
TEMIICPATYpPhbI HA
CKOpOCTh
XUMHUYECKHUX
peaxkuun
XapakTepu3oBaTh
BIIMSIHUE U3MEHEHHUS
KOHLIEHTpaluu
BEILECTB, Peakluu
cpensl 1
TEMIIepaTypbl Ha
CMelleHne

XUMHUYECKOTO
paBHOBECHS

[IpakTHKO-OpUEHTUPOBAHHBIE 33/1aHUS Ha
npuMmenenue npunuumna Jle-lllarense mis
HaXO0X/ICHHs HaIlpaBJICHUs1 CMELIECHUS PaBHOBECHS
XMMUYECKON peakuy U aHaau3 GakTopoB,
BIIUAIOIMX HA CMEILEHNE XUMHYECKOTO PABHOBECHS




HccnenoBaTth OK 01 JIP.1 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
UCTUHHBIE OK 02 JIP.16 2. IIpakTMKO-OpUEHTHPOBAHHBIE PACUETHBIE 3aaHUS
pacTBOpHI € JIP.19 Ha JIUCTIIEPCHBIE CUCTEMBI, UCIIOJIb3yeMbIe B OBITOBOM
3a/laHHbIMH U [IPOU3BOJCTBEHHOM JEATENILHOCTH YEI0BEKA
XapaKTePUCTHKAM:
Paznuuate ucTUHHBIE
pPacTBOPHI
OnenuBarh OK 01 JIP.1 Keiic (¢ yuerom Oynymiei npodeccuoHaabHON
gocneﬂcuTBHﬂ OK 02 JIP.16 JIEATEITBHOCTH )
BITOBOH U .

. |OK 04 JIP.19 TeMbl KelcOB:
MIPOM3BOJICTBEHHOM
NeSTeTbHOCTH OK 07 1. I[lorennenue knuMara U BbICBOOOXKAEHNUE Ta30BbIX
YeJI0BeKa C TO3UIHIA THJIPATOB CO JIHA OKEaHa.
IKOJIOTHICCKON 2. Bynyue matepuansl 11 aBua-, MalIMHO- U
0e30macHOCTH

MPUOOPOCTPOCHUS.
3. HoBble MaTepuasibl AJis COJIHEUHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE PACTUTEJIbHBIX IIPENApaTOB




