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

[Iporpamma  MOXET  WCHOJB30BATHCS  JPYrUMU  TPOheCcCHOHATHHBIMA
00pa3oBaTeIbHBIMU OPTAaHU3AMUSIMHU, PEATU3YIONIUMHU 00pa30BaTEIbHYIO MpPOrpamMMy
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 CTPYKTYpe OCHOBHOH mpodeccuoHATbHOM
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.

OO6mieoOpa3oBaTenbHasl IUCHUILIMHA «XHUMHS» H3ydaeTcs Ha 0a30BOM YPOBHE B
o0mieoOpa3oBaTeIbHOM IIMKIIE Y4eOHOro IlaHa OCHOBHOM mpodeccroHambHON
oOpa3oBaTelbHON MporpaMMbl Tpymn crnenuanbHocTH  25.02.08  OxcrmyaTanus
OECIUIOTHBIX AaBHAIITMOHHBIX CUCTEM

TpynoeMKkocTbh TUCHUIIIMHBI «XUMHSI» Ha 0a30BOM YpOBHE COCTaBIIsIeT 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 OLIEHKOM MOCJIEICTBUN OBITOBOM U MPOU3BOJICTBEHHON JEATEbHOCTH,
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 KPUCTAJUIMYECKOU
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

XapakTepu30BaTh BJIUSAHUE PA3JIHYHBIX (JAKTOPOB HA paBHOBECHE U CKOPOCTh

XHUMHYECKUX pPeaKIuii:

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

® XapaKTEpU30BATH BIMSHUE U3MEHECHUSI KOHIICHTPAIIMU BEIIECTB, 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 BEIIECTB M XUMHUICCKHUX 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 IUCIUTLJINHBI:




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

(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 NESITEIIbHOCTH, KOTOpash 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, WHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
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 HH(POPMAIIUA 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;

BOCITUTAHWE Y O0yJarOMHXCs yOKICHHOCTH B TYMaHUCTUYECKON HAIPABICHHOCTH
XUMHH, €€ BaXHOW pOJIM B PEIICHUU TJIOOANBHBIX NPOOJIEM PpPaIMOHAIBLHOTO
NPUPOAOIONb30BAHUSA, IIONOJHEHUS D3HEPreTHYECKUX pECypcoB M  COXPAHEHHS
NPUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOr0 OTHOIICHUS 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 CPEACTBA IOMCKA, 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 KOMMYHHMKAIMIO HA TOCYJIapCTBEHHOM
s3pike Poccmiickoit denepanun ¢ yueTroM 0COOCHHOCTEH COIMAIBLHOIO M KYJIBTYPHOT'O
KOHTEKCTA;
OK 07. CopneiicTBOBaTh COXPAaHCHUIO OKPYKAIOIICH Cpenbl, pecypcocOEpeKeHUIO,
NPUMEHSTh 3HAHUSA 00 M3MEHEHMM KJIMMara, MPUHIUIBI OepeXIMBOrO MPOU3BOACTBA,
3¢ (HEKTUBHO IEHCTBOBATH B YPE3BBIYAWHBIX CUTYAITHIX;



B pesynbraTte uzyueHus AUCIHUILUIUHBI «XUMUS» OyAyT CPOPMUPOBAHBI CICTYIONINE
JINYHOCTHBIE pe3yJbTaThbl OCBOCHMUS npeamMera "Xumus" OTPAXKAOT
c(hOpPMUPOBAHHOCTh  ONBbITA TMO3HABATEIILHOM W  MPAKTUYECKOW JEATEIbHOCTU
00 y4JarOIINXCSA 10 peaTu3aliy MPUHATHIX B O0IIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’kIaHCKOT'0 BOCIIUTAHUS :

OCO3HaHMSI OOYYaIOUIUMHUCS CBOMX KOHCTHUTYLMOHHBIX TMpaB M 0O0sI3aHHOCTEM,
YBaKECHUS K 3aKOHY U TIPABOMOPSIIKY;

MIPEICTABIICHUS O COIUATBHBIX HOPMaX U MpaBUjIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEILHOCTH TMPU CO3AaHUM YICOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX M IO3HABATENbHBIX 3a71a4, BBITTOJIHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JTIOTUKY U apTyMEHThI
JIPYTUX MPU aHAJIU3E PA3IMYHbIX BUJOB YU€OHOU ACSITEIbHOCTH;

2) MaTpPUOTUYECKOTO BOCIIUTAHMUS:

[IEHHOCTHOT'O OTHOIIICHUS K UICTOPUYECKOMY M HAyYHOMY HACIIEIUI0 OTEYECTBEHHOM
XUMUH;

YBaXEHUS K MTPOLIECCY TBOPUYECTBA B 00IACTH TEOPUH U TIPAKTUIECKOTO IPUMEHEHUS
XUMHH, OCO3HaHUS TOr0, 4YTO JIOCTHKEHHMS HAayKH €CTh pe3yJbTaT JIUTEIbHBIX
HAOIIOJICHUM, KPOIMOTJIUBBIX 3KCIEPUMEHTATBHBIX IMOUMCKOB, TOCTOSIHHOTO Tpy/a
YUEHBIX U MPAKTUKOB,;

WHTEpeca M T03HABATEIbHBIX MOTHUBOB B MOJIYYEHUHU M TIOCJIECAYIOIIEM aHau3e
uH(GOpPMAITUH O TTEPEAOBBIX JTIOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHONU XUMUM;

3) IyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS :

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalluW, CBSI3aHHbIE C XMMHWYECKUMU SBJICHHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OLIEHWBATh CBOE MOBEICHHE U MOCTYIKU CBOMX TOBAPHUIIEH C MO3UILIUNA
HPaBCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE MOCIIEICTBUN ITUX MOCTYIKOB;

4) bopmMupoBaHUs KYJIBTYPHI 3I0POBbSL:

MOHUMAaHUsI LEHHOCTEN 3J0pOBOro M 0e30macHoro odpasa >KM3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOINEHUS K COOCTBEHHOMY (HU3UYECKOMY U TICHXHYECKOMY
3JI0pOBBIO;

cOOJTII0ICHUS PAaBUJI O€30MACHOT0 0OPAIlEHUsI C BEIIECTBAMHU B OBITY, TOBCETHEBHOM
YKU3HU U B TPYJIOBOH JESTEILHOCTH;

MOHUMAHUS LIEHHOCTH TPaBUJl UHJIUBUIYAJIHHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYallUX, YTPOXKAIOIINX 3JI0POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHMSI TOCIEACTBUH M HENPUITHS BpPEIHbIX MpUBbIYEK (ymoTpeOiaeHus
aJIKOTOJI51, HAPKOTUKOB, KYPEHUS );

5) TpYZIOBOT'O BOCIUTAHUS:

KOMMYHUKAaTUBHON KOMIETEHTHOCTH B y4€OHO-UCCIEI0BATEILCKON AEATEILHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX JIEATEIHLHOCTH;




YCTAHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUU MPAKTHUUECKUX 3aJlady COIUaIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

WHTEpeca K MPaKTHUYECKOMY U3Y4YEHHUIO Tpodeccuil pa3iuyHOro pojaa, B TOM YHUCIIE
Ha OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUUN M0 XUMUH;

YBaXXEHHUS K TPYLY, JIOJSAM TPyAa U pe3yJibTaTaM TPYJIOBON JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJIbHOM TpAaeKTOpUU OOpa3OBaHMS,
Oynymerr mpodeccun M peanu3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
o011ecTBa;

6) SKOJIOTMYECKOT0 BOCTIUTAHUS:

HKOJOTUYECKH I€J1eCOO0pPa3HOr0 OTHOIIEHHUS K MpUpPOje, KaK HCTOUYHHKY
CYLIECTBOBaHHUS KU3HU HA 3eMIIE;

NOHUMaHUS  TJO00AJBLHOTO  XapakTepa HKOJOTMYECKUX MpoOJieM,  BIUSHUA
HKOHOMHYECKHUX MPOLECCOB Ha COCTOSIHUE IPUPOJAHON U COLIMAIIBHON CPEibl;

OCO3HAaHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKEHUN XUMHH JIJIS PEIICHUs
BOIIPOCOB PALMOHAIBHOTO TPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENPUATHS JNEUCTBUM, INMPUHOCAIIUX BpEl OKPYKAIOIIEH NPUPOIHON
cpele, YMEHHUsI MPOTHO3UPOBATh HEOIArONPUSATHBIE HSKOJIOTMYECKHE TOCIEICTBUA
MPEANPUHUMAEMBIX ICMCTBUM U NMPEIOTBPALIATh UX;

HaJU4Usl Pa3BUTOTO SKOJIOTMYECKOT0 MBIILICHHS, IKOJIOTHYECKON KYJIbTYpbI, OIbITA
JESATeIbHOCTU JKOJIOTMYECKONM HaINpaBJICHHOCTH, YMEHHS PYKOBOJACTBOBAThCS WUMU B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMATbLHOU MPAKTUKE, CTIOCOOHOCTU U YMEHUS
aKTUBHO MTPOTUBOCTOSITH UEOIOTUU XeMOPOOUH;

7) IEHHOCTH HAYYHOT O O3HAHUSL:

c(OPMUPOBAHHOE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSI HAYKW U OOIIIECTBEHHON MPAKTUKH,

MOHUMAaHUS CHeNU(PUKA XUMHUU KaK HAyKH, OCO3HAHUS €€ POoju B (pOpMUPOBAHUH
pPallMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO TMPEACTAaBICHUs] 00
OKpY’KaroleM MHpPE KakK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B MO3HAHWUU MPUPOJHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHUSI IPUPOTHOTO PABHOBECHS;

yOEXIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUHU JIJIsI COBPEMEHHOMN IIUBUJIU3AIUU: B €€
TYMaHUCTUYECKON HAMpaBICHHOCTH U Ba)XXHOW pOJM B CO3JaHUM HOBOH 0asbl
MaTepHaAIbHON KYJIbTYphI, pPEUIEHUU TI00ANbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHUS
YEJIOBEYECTBA - CHIPhEBOM, YHEPTETUUECKOM, TUIIIEBON U SKOJIOTMYECKON 0€30MacHOCTH,
B Pa3BUTHH MEIMIIMHBI, OOECIICUYEHUH YCIIOBHUM YCIEIIHOTO TPyAa M JKOJIOTHYECKH
KOM(OPTHOM KU3HU KaXKI0T0 WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHMMAaHUS CYIIHOCTH METOAOB IO3HAHUS,
UCIOJIb3YEMbIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh MOJIy4aeMble
3HAHUS ISl aHAIU3a U OOBACHEHUS SBJICHUN OKPYXKAIOUIEr0 MUpPa M MPOUCXOISAIIUX B
HEM H3MEHEHUMW, yMEHHus JenaTh OOOCHOBAHHBIC 3aKITIOYEHHUS HAa OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIUXCS JAaHHBIX C 1IEJIbIO MTOJIYYEHHUS JIOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HKCMOJIb30BaTh XUMUYECKUE 3HAHUS ISl PELICHUS
npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIINSX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON e TENbHOCTH;




TOTOBHOCTH M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOO0pa30BaHUIO, K
aKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B pas3nuyHbiX cdepax mnpodeccuoHanbHON
JEATEeIIbHOCTH.

MertanpeaMeTHble Pe3yJIbTATBI  OTPAXAKOT  OBJIAJICHUE  YHHUBEPCAJIbHBIMU
y4eOHBIMU TI03HABATEILHBIMI, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JICHCTBHUSIMHU.

OBnajieHNe YHUBEPCATbHBIMU YU€OHBIMU [TO3HABATEIILHBIMU JEHCTBUSIMH::

1) 6a30BbI€ TOrUYECKHE TCUCTBHS:

CaMOCTOSTEIHLHO (POPMYIUPOBATH M AKTYaTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPEIETSATD 1NN JIESITEIIbHOCTH, 3a/1aBasi apaMeTphbl U KPUTEPUU UX JTOCTUKEHHUS,
COOTHOCHUTD PE3YyJIbTATHI JEATEIbHOCTH C OCTABICHHBIMU LEISIMU;

MCIIO0JIb30BaTh IIPU OCBOCHUH 3HAHUM MPUEMbI JJIOTUYECKOTO MBIILICHUS - BBIICTSATh
XapakTepHbIE MPU3HAKK TOHSITUW M YCTAHABIMBATH UX B3aWMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SIBJICHHI;

BBHIOMPATh OCHOBAHUS M KPUTEPUU I KIIacCU(DHUKAIIMK BEIIECTB M XUMHUYECKHUX
peakuuii;

YCTaHABIIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE pacCykAeHUs (MHAYKTUBHbBIC, AEAYKTUBHbIE, 10 AHAJIOTHUN),
BBISIBJISITh  3aKOHOMEPHOCTU M TMPOTHUBOPEYUST B paccMaTPUBAEMbIX  SIBJICHUSX,
(GbopMyIUPOBATh BHIBOJBI U 3aKIIIOUCHUS;

MPUMEHATh B TIPOLIECCE IIO3HAHUSA, HWCIONb3YEMbIE B XUMHU CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJIENIU, PEOOPA30BLIBATH MOIEIbHBIE IPEACTABICHUS - XUMUYECKHUM 3HAK
(cuMBOJ) PeMeHTa, XUMHUYeckass GopMyla, ypaBHEHHE XUMUYECKOW pEaKIHH - TMPHU
peleHnyd y4eOHBIX TO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ay, NMPUMEHITh Ha3BaHHbBIC
MOJICJIbHBIE TPEICTABICHUSI JJISI BBISIBICHUS XapAaKTEPHBIX MMPU3HAKOB H3Yy4aEMbIX
BEILECTB U XUMUYECKHUX PEAKIIUH.

2) 6a30BbBIC HCCIEA0BATEIBCKIE JEUCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHHUSI BEIIECTB U XUMUYECKUX PEAKIIU;

dbopMyIUpoBaTh 1EIU W 3aJa4d HCCIEIOBAaHUSI, UCIIOJIH30BATh MOCTABICHHBIC U
CaMOCTOSTEIHLHO C(HOPMYITUPOBAHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U
OCHOBBI JJI1 (POPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUM;

BJIAJIETh HABBIKAMH CAMOCTOSATENILHOIO MIIAHUPOBAHUS U TPOBEAECHUS YUCHUUECKHUX
HKCIIEPUMEHTOB, COBEpUIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM IMpollecca,
CaMOCTOSITEJILHO TIPOTHO3UPOBATH €ro pe3ynbTar, (OPMYIHPOBATH OOOOIIECHUS U
BBIBOJbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMS, COCTABIATH
00OCHOBaHHBIN OTYET O MPOJEIaHHON padoTe;

MPUOOPETATH OIBIT YYEHUYECKOM MCCIIEIOBATEIHCKON M POEKTHOM JCSITEIIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh Y TOTOBHOCTB K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO PA3JIMUHbIX METO/I0B MO3HAHMUSI.

3) pabota ¢ uHpOpMaIHECHi:

OPUEHTHUPOBATHCSA B PA3IUYHBIX MUCTOYHUKAX WH(OpManuu (Hay4dHO-MOMYJIspHAas
JUTEpaTypa XUMUYECKOTO COJIEpXKAHUs, CIPABOYHBIE MOCOOUs, pecypchl MHTepHeTa),




aHAJIM3UPOBATh MH(POPMAIIUIO PA3IMYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHIECKH
OILICHUBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(bopMyIMpoOBaTh 3aMPOCH U MPUMEHSITh Pa3IUYHbIC METOBI PU MMOUCKE U 0TOOpE
uH(pOpMaITUK, HEOOXOUMOM JIJIs BBITIOJTHEHUS YICOHBIX 3a7a9 ONpPE/IeICHHOTO THIIA;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO BBIOMPATh ONTHUMAIBHYIO (DOpMY TpencTaBieHUs HHGOPMAIHH
(cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIA SI3IK B KA4eCTBE CPEICTBA NpHU pabOTe C XUMHUYCCKOMN
uH(pOpMaITUeil: TPUMEHSITh MEKIIpEAMETHBIC ((PU3NIECKHE U MATEMATHYECKHUE) 3HAKH U
CUMBOJIBI, (POpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCTIONb30BaTh W NIpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HATJIATHOCTH.

OBnajicHNEe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMH:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbl B XOJI€ AHMANOra W/WIH
JUCKYCCUH, BBICKa3bIBaTh HJIeH, (HOPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHbHO
BEITIOJTHEHUS TTPENIOKCHHON 3a0a49H;

BBICTYNAaTh C TMpE3CHTallMed pe3yabTaTOB I10O3HABATEIILHOW JIEATEIBbHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIIFHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU BBITOJTHCHHUH
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONM padOThl IO HCCIEIOBAaHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaiu3allii y4eOHOro MpoeKTa ¥ (OPMYJIHPOBATH BBIBOJIBI 1O
pe3yibTaTaM TPOBEICHHBIX HCCICIOBAHWN ITyTEM COTJIACOBAHUS TIO3UIMH B XOE
00CYXJIeHUSI 1 0OMEHa MHEHUSIMHU.

OBnajzicHNEe YHUBEPCATbHBIMH PETYISTUBHBIMU TESHCTBUSIMM:

CaMOCTOSITETILHO  TUIAHHPOBAaTh M OCYIIECTBJISITH  CBOIO  MO3HABATENHHYIO
NeSITeNbHOCTh, OMNpeNeNsisi €€ IeMd MW 3aJadyd, KOHTPOJIUPOBaTH U 1O Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPEIAaraeMblid aJITOPUTM JICHCTBHIA MTPU BHITIOJTHEHUN
y4eOHBIX M MCCIEOBATENbCKUX 3aJ1a4, BhIOUpaTh Hanbomnee 3 (PEeKTUBHBIN CITOCOO UX
PEIICHHSI C YIETOM IOJTYISHHST HOBBIX 3HAHWHA O BEIIECTBAX U XUMHUCCKUX PEAKIIHSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENHhHOCTH HAa OCHOBE CaMOaHaln3a |
CaMOOIICHKH.

IIpeamMeTHBIE pe3yJIbTATHI OCBOCHUSA Kypca ""Oprannyeckas xumus'"
OTPAKAIOT:

c(OpMUPOBAHHOCTD MPEACTABICHUI O XUMUYECKOW COCTABIIAIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBJICHUHN MPUPOJIBI, B
(GbOpMHUPOBAHUYU MBIIIEHUS U KYJIbTYPhI IMYHOCTH, €€ (PYHKIIMOHATIBLHON rPaMOTHOCTH,
HEOOXOIUMOM TSI PEIICHUS IPAKTUIECKUX 3a71a4 M SKOJIOTUIECKH 0O0CHOBAHHOTO
OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOTHOM CpeIe;

BIIQJICHUE CUCTEMOW XUMUYIECKUX 3HAHUM, KOTOPAsi BKIFOUALT:

OCHOBOIIOJIAralONMe TOHATUA (XUMUYECKHA DJIEMEHT, aToM, DJJIEKTPOHHAs
00oNouKa aToMa, MOJEKyJa, BAJIEHTHOCTh, 3JEKTPOOTPUIATENFHOCTh, XHMHUYECKAs
CBSI3b, CTPYKTypHas (hopmyna (pa3BepHyTas U COKpAIeHHas), MOJb, MOJISIpPHAS Macca,
MOJIIPHBIN 00BEM, YTIIEPOJHBIN CKeNeT, GYHKIMOHATIbHAS TPYIINa, paguKail, u30MepHs,
U30MEpbl, TOMOJIOTMYECKUH  psAM, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOA U




a30TCOJIEpPXKAILME  COCNMHEHMS, MOHOMEpP, IMOJHUMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHHS);

TEOPUU U 3aKOHBI (TEOpHUsSl CTPOEHHUs opraHuueckux BemecTB A.M. Byrtieposa,
3aKOH COXPAaHEHUS MACChI BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH SA3bIK XUMHH;

MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE NOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XHMHUYECKUX SIBICHUH, (PaKTOJIOTUIECKUE CBEJICHHS O CBOMCTBAX, COCTABE,
HOJy4YeHUHU 1 0€30M1aCHOM HUCIIOIb30BAHUM BaKHEUIIMX OPraHUYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKON 1eATETbHOCTH YETI0BEKA;

c(OPMUPOBAHHOCTh YMEHUN BBISABIATH XapaKTepHble TPU3HAKH TIOHSATHUH,
YCTaHABJIMBAaTh HMX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS MpU
OIMCAaHHUH COCTaBa, CTPOEHHUS U MPEBPALICHUI OPraHUYECKUX COETMHEHMI;

c(OpMHUPOBAHHOCTh YMEHHUWM MCIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpalieHHOW) (Gopmyi
OpPraHMYECKUX BEIIECTB M YPAaBHEHHM XMMHYECKHMX PEAKIMI, M3rOTaBIMBATH MOJEIH
MOJIEKYJT ~OPTaHMYECKMX BEIIECTB U1 WUIIOCTPAlMM WX  XHUMHYECKOrO0 U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh TMPUHAJICKHOCTh HM3YUYECHHBIX
OpPraHMYECKHUX BEILECTB M0 UX COCTABY M CTPOEHUIO K OINpPEAEIEHHOMY KJaccy/rpyrie
coequHEHU!  (YraeBOAOpPOIbI, KHCIOPOA W a30TCOAEpIKallMEe  COEIUHEHMS,
BBICOKOMOJIEKYJISIDHbIE COEJIMHEHHMsI), JaBaTh MM Ha3BaHMUsS [0 CUCTEMaTHYECKOM
HomeHknatype (IUPAC), a Takke NpHUBOJIWUTH TPUBUAIBHBIE HA3BAHUS OTACIBHBIX
OPraHMYECKUX BEIIECTB (PTUJIEH, MPOMHICH, aleTHJICH, ATWICHIJIMKOJb, TIIULEPHUH,
denon, Qopmanbaeruy, aueTanbAerui, MypaBbUHas KHCIOTa, YKCyCHas KHCIIOTa,
OJIEMHOBasl KUCJIO0Ta, CTEApUHOBAs KUCIIOTA, TJIIOK03a, GPYyKTO3a, Kpaxmal, IeJUIr0JI103a,
TJIMIIVH);

c(OpMUPOBAHHOCTHh YMEHHUS ONPEACIIATH BUABI XUMHUUECKOMN CBSI3U B OpraHMYECKHX
COEAMHEHUSX (OJMHAPHBIE U KPaTHbIE);

cOPMHUPOBAHHOCTh ~YMEHUS NPUMEHATH  MOJIOKEHUS TEOPUU  CTPOCHHMS
oprannyeckux BemiecTB A.M. BytiepoBa mjisi OOBSICHEHUS 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTABa U CTPOEHUS; 3aKOH COXPAaHEHHs MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpPOCHHE, (HU3HUECKUE U
XUMUYECKUE CBOMCTBA TUIMUYHBIX MPEACTABUTENIEH PA3JIMYHBIX KJIACCOB OPTaHUYECKHUX
BellleCTB (MeTaH, 3TaH, STUJICH, MPONUJIEH, alleTWieH, Oyraauen-1,3, MeTmiOyTaaueH-
1,3, OeH3oy, METaHOJ, 3TAHOJ, STWJIEHIJIUKOJb, TJIMLIEPUH, (EHON, aleTaibAeru,
MypaBbHHASl M YKCYCHas KHUCJOTHI, TJIFOKO3a, KpaxmaJ, LEJUII0JI03a, aMUHOYKCYCHas
KHCIIOTA), WUIIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKIAYy HHMH YpPaBHEHUSIMHU
COOTBETCTBYIOIUX XUMHUECKUX PEAKIINIA C UCIIOIB30BAHUEM CTPYKTYPHBIX (POpMYyIT;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€pPU30BaTh HUCTOUYHUKH YIIJIEBOJOPOIHOTO
ChIpbs (HE(PTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI MX MEPEPAOOTKU U MPAKTUIECKOE
IpUMEHEHHUE NPOAYKTOB MepepadboTKH;

c(OpMHPOBAHHOCTh YMEHUI MPOBOAUTH BHIYMCICHUS 10 XHMUYECKUM YPaBHEHUAM
(Maccbl, 00beMa, KOJMYECTBA MCXOAHOTO BEUIECTBA WM MPOJIYKTa PEAKIHH IO
U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJHOI'O M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB
peakun);



c(hOpMUPOBAHHOCTh YMEHUN BJAJETh CUCTEMON 3HAHMK 00 OCHOBHBIX METOJIaX
HAY4YHOT'O MMO3HAHUS, UCTIOJIb3YEMbIX B XUMHH MPU M3YUYCHHUM BEIIECTB M XUMUYECKHUX
sBJIeHUN (HAONIO/IeHHe, W3MEpPEHHE, HKCIIEPUMEHT, MOJIETUPOBAHKE), HCIOJIb30BATh
CUCTEMHbIC XMMUYECKUE 3HAHMS JJIA MPUHATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHUU COOMIOJATh MpaBWia TOJIb30BAHUS XUMHUYECKON
MOCYJ1I0M 1 1a0OpaTOpHBIM 000PYIOBAaHUEM, a TAKXKE IIPaBUiIa 0OpallleHus C BeleCTBaMu
B COOTBETCTBUHU C UHCTPYKIUSMU M0 BBITIOJTHEHUIO JJA00PATOPHBIX XUMUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH  IUJIAHUPOBAaTh M BBINOJHATH  XUMHUYECKHUI
AKCHEPUMEHT (TpEeBpalleHUsI OPraHUYEeCKUX BEIIECTB MNPH HATPEBAHUU, MOJYyYEHHUE
ATUJIEHA W WM3YyYEHHE €r0 CBOMCTB, KaueCTBEHHBIE PEaKIMd OPTraHUYECKHX BEIIECTB,
JieHaTypalusi O€JKOB MPU HArpeBaHUU, IBETHbIC PEAKI[MU OEJIKOB) B COOTBETCTBUM C
MpaBUWJIAMHU TEXHUKUA O€30MAaCHOCTU MPU OOpAIlEHUU C BEUIECTBAMH U JIA0OPATOPHBIM
00Opy/I0BaHUEM, MPEACTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme
3aMMiCH YpaBHEHUN COOTBETCTBYIOMIUX PEaKIMil U (hOpMYyITUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  AHAIM3UPOBATh  XHUMHUYECKYIO
uH(pOpMaIIUIO, TTOTYYaeMYyI0 U3 pa3HbIX HICTOYHUKOB (CpeicTBa MaccOBOM MH(MOpMAIIIH,
WHTepHeT u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHM COOJTIOAATH MPaBHIIa SKOJIOTHYECKH I1EIeCO00pa3HOrOo
MOBEJICHUS B OBITY U TPYJAOBOM JEATEILHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3J0POBbS U
OKpY>Karoliel NpUpPOJAHON Cpeabl, OCO3HABATh OMACHOCTh BO3JCHCTBUSI HA IKUBBIC
OpraHW3Mbl ONIPEAECIEHHBIX OPraHUYECKUX BEILIECTB, MOHUMas cMmblci nokaszatens [TJIK
(mpenenbHO JOMYCTUMOW KOHILEHTpAIMHM), TOSCHATH Ha TpUMEpax CIOCOObI
YMEHBILICHUS U IPEAOTBPAILCHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIL  OOy4YarIIuXCsl C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI: yMEHHUE
NPUMEHSATh 3HaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX TO3HAHUS BEIIECTB U
XUMMYECKUX SIBJICHUI;

JUISL CIENBbIX W CHa0OBUASIIUMX OOYYaIOIIMXCS: YMEHHUE HUCIOJIb30BaTh PelibeHO
TOYEUHYIO cucTeMy oO0o3HaueHui JI. bpaiins mist 3anucu xumudeckux Gopmyi.

IlpeamMeTHBIC pe3yabTaThl O0CBOeHHMs Kypca "OO0masi M HeopraHum4yeckas
XUMHUA'' 0TpaxKaoT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUNA O XUMUYECKONW COCTaBJISIIOLIEH €CTECTBEHHO-
HAyYHOUW KapTUHBI MUPa, POJIM XMMUU B TIO3HAHUU SIBJICHUI MPUPOJIBI, B JOPMUPOBAHUHU
MBIIIJIEHUSI U KYJIbTYPbl JIMYHOCTH, €€ (HYHKIHUOHATBHOW T'PaMOTHOCTH, HEOOXOAUMOM
JUIS. pElIeHUs] MPAKTUYECKUX 3aad M SKOJOTMUYECKH OOOCHOBAHHOI'O OTHOUICHHUS K
CBOEMY 3JI0POBBIO Y IPUPOIHOU CpEIE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKIIOYACT:

OCHOBOMOJIArallne MOHATUS (XMMHUYECKUA 3JIEMEHT, aToM, M30ToN, S-, p-, d-
AJIIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BHEM, BaJICHTHOCTD,
ANEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKasl CBs3b (KOBaJEHTHAs,
WMOHHAs, METAJUTMYECKAs], BOJIOPOIHAS ), KPUCTAIUIMUECKAsl PEUIETKA, TUIIbl XUMUYECKHX
peakiui, pacTBOp, JIEKTPOJUTHI, HEIICKTPOJIUTHI, DJICKTPOIUTUUECKAs JUCCOIUAIIUS,



OKHCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOW peakIuu, XUMHYECKOe
paBHOBECHE);

TEOPUHU M 3aKOHBI (TCOPUS BJIECKTPOJUTHUYECKON TUCCOLMAILIUM, TEPUOIAYECKUN
3akoH JI.M. MeHnneneeBa, 3aKOH COXpPAaHEHHUS MAacChl BEUIECTB, 3aKOH COXPAHEHUS M
MPEBPALIECHUS SHEPTUHU [TPU XUMHUUYECKUX PEaKLUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIINE B OCHOBE TIOHUMAaHUS MPUYUHHOCTH
U CHCTEMHOCTH XUMHUYECKUX SIBJICHHUH, (AKTOJIOTHYCCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, TOJYyYeHHH M O€30MacHOM HCIOIb30BAHUHN BAXKHEUIINX HEOPTraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATETbHOCTU YEI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHHUHM BBISABIATH XapAaKTEPHBIC TMPHU3HAKU ITOHATHH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIHUE TOHATHS TIPH
OMKMCAHUU HEOPTAaHMYECKUX BEIIECTB U UX MPEBpAIllCHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIB30BaTh XUMHUYECKYI) CUMBOJIUKY IS
cocTaBjeHus (HOpPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIUH, CUCTEMATUYECKYIO
HoMmeHkiatypy (IUPAC) u TpuBHalbHbIE Ha3BaHHUS OTJEIbHBIX HEOPTraHUYECKUX
BeleCTB (yrapHbIi ra3, yrieKUCIIbIN ra3, aMMHaK, ralieHas U3BeCTh, HeraleHas U3BeCTh,
MUTHEBAs COa, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUU OMPEACNATh BAJICHTHOCTh M CTENEHb OKHUCIICHHS
XUMUYECKUX JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BUJI XUMHUYECKON CBSI3U
(kOBaJ€HTHAsl, WOHHAsA, METaJUINYecKas, BOJIOPOJHAs) B COCIAUHEHUSX, THII
KPUCTANTMYECKON PEIIETKA KOHKPETHOT'O BEIleCTBA (aTOMHAs, MOJIEKYJIApHasi, MOHHAs,
MeTaJUTMYEeCKasi), XapaKTep Cpe/lbl B BOJHBIX pacTBOPAaX HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABJIMBATh MPUHAIJIC)KHOCTh HEOPTaHMYECKUX
BEIIIECTB MO HX COCTaBYy K OMNPEACIICHHOMY KIacCy/Tpymnie CoeAuHEHUuU (mpocThie
BEIIECTBA - METaUIbl MU HEMETaJUIbl, OKCHUJbI, OCHOBAHHWSA, KHUCIOTHI, amM(pOTEpHbIE
TUAPOKCHJIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PACKpPhIBaTh CMBICH Tepuoandeckoro 3akona [I.M.
MenzeneeBa W JIEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKuX djJeMeHToB 1 - 4 mepuomoB Ilepuoguueckoil CHUCTEMBbI XUMHUYECKHX
anementoB JI.1. MenneneeBa, ucnomib3ys NOHATHS "S-, p-, d-37€KTpOHHBIE OpOUTANIH",
"SHEpPreTUYecKrue YypOBHH'", OOBSCHATH 3aKOHOMEPHOCTHM HW3MEHEHUsS CBOWCTB
XUMUYECKUX AJIEMEHTOB UM MX COEIMHEHUU 1o mepuogam u rpymnmam [lepuoanyeckoit
CUCTEeMbI XUMHYeCcKuX 3jieMmeHToB (.M. MeHeneeBa;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XUMUYECKHUE
CBOMCTBAa  HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIIECTBOBAHUE TEHETUYECKOW CBS3U MEXKIAY HEOPraHWUYECKUMHU BEIIECTBAMU C
MOMOIIBIO0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

c(OpMHUPOBAHHOCTh YMEHHSI KJIACCH(PUIIUPOBATh XUMUYECKUE PEAKIUUA TI0
Pa3IMYHBIM IIPU3HAKaM (YUCITY U COCTAaBYy pearupyrolnx BEIIeCTB, TEII0BOMY 3P ekTy
peaKkiMy, W3MEHEHHMIO CTENEeHEH OKHUCICHHUS BJIEMEHTOB, OOpaTUMOCTH pEAKIIUU,
YYaCTHIO KaTajn3aTopa);



c(hOpMHPOBAHHOCTh YMEHHU COCTaBIIATh YPAaBHCHHS PEAKIIUK PA3IMUHBIX THUIIOB,
TIOJTHBIE W COKPAIIICHHBIE YPaBHEHUS PEAKIIUii HOHHOTO OOMEHA, YIYUTBIBAs YCIOBHS, IPU
KOTOPBIX 3TH PEAKIIUU UAYT 0 KOHIIA;

cOPMHPOBAHHOCTh ~ YMEHUH  TMPOBOAWUTH  PEAKIMH,  IOITBEPKIAAIOIIHE
KaueCTBEHHBIN COCTAB PA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PACTIO3HABATH OIMBITHBIM
yTeM UOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

chOPMHPOBAHHOCTh ~ yYMEHHM  pAcCKpbIBaTh  CYIIHOCTh  OKHCJIHTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIINI MOCPEACTBOM COCTABIICHHUS AJIEKTPOHHOIO OajaHca 3THX
peakui;

c(hOpMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBHUCHMOCTh CKOPOCTH XHUMHYECKOM
peakIMy OT Pa3IMYHBIX (DAKTOPOB; XapaKTEp CMEIIECHUS XUMHUYCCKOTO PaBHOBECHS B
3aBMCHUMOCTH OT BHeEIIHEro Bo3aeiicTBus (npuniun Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKUE MTPOIIECCHI, JIEKAITUE B
OCHOBE TMPOMBIIUICHHOTO TOJIYyYCHHUS CEPHOM KHCIOTHI, aMMHakKa, a TaKxKe
c(hOpMUPOBAHHOCTH IPEACTaBICHUM 00 OOIIMX HAYYHBIX MPUHIIAIAX U SKOJOTHIECKUX
npoodsieMax XMMUYECKOTro IPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUIN MPOBOJAUTH BBIYMCICHUS C UCIIOIH30BAHUEM TTOHSTHSI
""MaccoBas J10J1sI BEIIeCTBa B pacTBOpe", 00bEMHBIX OTHOIICHUH Ta30B TPU XUMHUYECKHUX
pEaKIusx, MacChl BEIIECTBA WM 00BheMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00beMy OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIIOBOrO 3 dexTa
peaKkIMKM Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl BEIIECTB, MPEBPAIICHHS U COXPaHCHUS
DHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIOJATh MpaBWia TOJIb30BAHUS XUMHUYECKOM
MOCY101 1 JJabopaTOpHBIM 000PYIOBaHUEM, a TAKXKE IIPaBUiIa OOpalleHus ¢ BelecCTBaMu
B COOTBETCTBUHU C MHCTPYKITUSMU TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUUYECKHUX OIBITOB;

cOpMHPOBAHHOCTh ~YMCHHWHM  IUIAHUPOBaTh M BBIMONHATH  XHUMHYCCKHI
DKCIIEPUMEHT (pa3JIoKEHUE TEPOKCHIAa BOJOpPOAA B TMPUCYTCTBUU KaTaln3aTropa,
OTPE/ICIICHUE CPEebl PACTBOPOB BEIIECTB C TMOMOIIBIO YHHUBEPCAIHLHOTO HWHIWKATOPA,
BIUSHUC Pa3TUYHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKINH, PEAKIIMd MWOHHOTO
oOMeHa, KaueCTBEHHbBIC PEAKIIUU Ha CyNb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHUOH
aMMOHUS, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM "Metamsl" u "Hemeramis")
B COOTBETCTBUU C MPaBUJIAMHU TEXHUKN 0€30MACHOCTH MPH OOPAIICHUH C BEIIECTBAMU U
7abopaTOpHBIM  00OpYJIOBAaHHMEM,  MPEICTaBIATH  PE3YJAbTAThl  XUMHUYECKOTO
dKCIIepUMEHTa B (opMe 3amMcu  ypaBHEHHH COOTBETCTBYIONIUX PEAKIUHA U
(dbopMyIHpOBaTh BHIBOBI HA OCHOBE ATHX PE3YJIbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHUM  KPUTHYECKH  aQHAIU3UPOBATH  XHUMHUYECKYIO
uHpOpMAITMIO, TIONy4aeMyld H3 pPa3HbIX HCTOYHHMKOB (CPEIACTBA  MacCOBOM
KOMMYyHUKaluu, HTepHEeT u Apyrux);

c(hOopMUPOBAHHOCTh YMEHHI COOI0IATh TPaBUiIa SKOJIOTUYECKH 11€1eCO00pa3HOTO
MOBECHUS B OBITY U TPYAOBOM JCSITEIILHOCTH B IIEISX COXPAHEHHsSI CBOETO 3/I0POBbS U
OKpYXalolel MPUPOTHON CpeIbl, OCO3HABaTh OMACHOCTh BO3JICHCTBHUS Ha IKUBBIC
OpPTaHU3MBbI OTPECICHHBIX BEIIECTB, MOHUMAast cMbIci nokasarens [1/IK, moscHsTs Ha
npUMepax CrocoObl YMEHBUICHUS M TPEIOTBPAICHHUs] UX BPEAHOrO0 BO3JEHCTBUA Ha
OpraHu3M YeJIOBEKa;



JUIL  OOy4JarIIuXCsl C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI: yMEHHUE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JIOCTYMHBIX METOJAX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CJIETIBIX M CJIA0OBUISUIMX OOYYaIOIIUXCS: YMEHUE HCIONb30BaTh pPeElbeHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins mist 3anucu xumMmudeckux Gopmyi.

1.3.3. B pe3ynbrare ocBoeHus obiieodpazoBaTenbHoi nucuumauasl OY J1.09
XuMmusi 00ydarouiuiicst 10KeH cOpMUPOBATEH JIMYHOCTHBIE PE3YIbTAThI
pOrpaMMbl BOCITUTAHUS

Kon
JIMYHOCTHBIX
pe3yJIbTaToB JInuHOCTHBIE pe3yJIbTaThI
peaju3auuu peajiu3anyu NPOrpaMMbl BOCIIUTAHUS
MporpamMmabl
BOCNIMTAHUSA
JIP 1 Ocosnaromuii  ce0d TpaxJTaHUHOM U 3alllUTHUKOM BEIUKON
CTpPaHbI
JIP 16 [IprHEMAarOIMK OCHOBBI DKOJIOTHYECKON KYJIbTYPHI,
COOTBETCTBYIOIIEN COBPEMEHHOMY YPOBHIO 9KOJIOTHYECKOTO
MBIIUICHUS, TPUMEHSIOITUN OMBIT YKOJIOTHYECKH
OPUEHTUPOBAHHOUN pedIeKCUBHO-OIIEHOUHON U MPAKTUYECKOU
JESITETHbHOCTU B )KU3HEHHBIX CUTYAIMSIX U TPO(ecCHOHANBbHON
JEATEIbHOCTH
JIP 19 JleMOHCTpUPYIOIIMK YPOBEHD ITOATOTOBKH, COOTBETCTBYIOIIUNA
COBPEMEHHBIM CTaH/IAPTaM U MEPEIOBBIM TEXHOJIOTHUSM,
NOTPEOHOCTSIM PErMOHAIBHOIO 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 MPEIoaaBaTeseM - 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 yaeOHoit paboThl

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 -
[IpomexyTouHas 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 Ja00paToOpHbIe U MPAKTHYECKHE 3AHSITHS, IPAKJIATHON MOIYJIb 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 arToma. CHMBOJIMYECKHM S3BIK XUMHH. XHMHYECKHH DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(purypamus atoma. Knaccudukaims XUMUYECKHX JJIEMEHTOB (S-, p-, d-3JeMEHTHI).
[pupona BaneHTHbIE  DIEKTPOHBL. — BalleHTHOCTb.  DIEKTPOHHAs  IPUPOJA  XMMHYECKOM  CBS3M. 4
XUMHUYECKOH DJIEKTPOOTPHUIIATENBHOCTh. BHIBl XHMHUYECKON CBA3M (KOBaJ€HTHAs, HWOHHAs, MeTaJInYecKas,
CBA3U BOJIOPOJIHASA) U CIIOCOOKI €€ 00pa30BAHUS

IIpakTHYeCKHe 3aHATHS 2

Pemienue 3amaHuii Ha UCNOJB30BAHME XUMHUYECKOM CHUMBOJMKM W HA3BaHUM COCIUHEHUN IIO

HOMEHKJIATYPE MEXKIYHAPOIHOTO COK3a TEOPETUYECKON M PUKIAIHON XUMUK U TPUBHAIIBHBIX HA3BAHUHI

JUISL COCTABIICHUS. XUMHYECKUX (DOPMYJI JABYXaTOMHBIX COEAMHEHHI (OKCUIOB, CYIb(OUI0B, THAPUIOB H

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

[pakTYecKKe 3aJaHusl Ha YCTAHOBIECHUE CBA3M MEXKIY CTPOCHHEM aTOMOB XUMHYECKUX DJIEMEHTOB U

NEPUOJNYECKUM M3MEHEHUEM CBOMCTB XMMHUYECKUX DIIEMEHTOB U UX COEJUHEHUH B COOTBETCTBUM C

nojoxenueM llepronueckon CUCTEMBI.
Tema 1.2. OcHoBHoOe coep:KkaHue 2 OK 01
Ilepnonuueckuii | [IpakTHyeckue 3aHATHSA 2 OK 02
3aKOH M TabMla  [[Teppoaudeckas cucTeMa XMMHYECKHX oeMenTos [ 1. Menzeneesa. DU3HUECKHIA CMBICI
AN Menneneesa |[Tepyonmueckoro sakona JI.M. 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.




Pelienne npakTHKO-OpHUEHTUPOBAHHBIX TEOPETUUYECKUX 33/IaHUN HA XapaKTEPU3ALUI0 XUMUYECKUX
37eMeHTOB «MeTautndeckue / HeMeTaUIMIeCKUE CBOMCTBA, DJIEKTPOOTPUIIATEIIEHOCTh XUMHUECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JEKTPOHHBIM CTPOCHUEM U MOJ0KEHUEM B IIEPUOUUYECKON CUCTEME
xuMmudeckux dyementoB .M. Menneneenay

Pa3pnen 2. XumMmuyeckue peakunu 10
Tema 2.1. Tuner | OcHOBHOE coep:KaHue 6 OK 01
XUMHYECKHUX TeopeTnueckoe o0yueHue 4
peakui Knaccudukanus u TUIIBI XUMHYECKHUX PEaKIUi C ydacTHeM HeopraHnueckux BemiecTB. CocTaBieHue
YpaBHEHUH peakluii COSTUHEHNS, PA3I0KEHUS, 3aMEIICHHs, OOMEHa, B T.4. PEAKIIMA TOPESHHUSI,
OKUCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHEHHsI OKUCIICHHSI-BOCCTAHOBIICHUs. CTeneHb OKucaeHus. OKUCIUTENb U BOCCTAHOBUTENb. 4
CocraBieHre U ypaBHUBAaHUE OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA METOIOM JIEKTPOHHOTO
6ananca. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE PEAKLIUU B IPUPO/IE, TPOM3BOACTBEHHBIX MIPOLIECCaX U
KHU3HECATEIHHOCTH OPTaHU3MOB
IIpakTHyeckune 3aHATHSA 2
KonnuectBennsie oTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI I10
YpaBHEHUSM XUMHUYECKHX peakiuid. Mojb Kak eIMHUIA KOJMYeCTBa BemiecTBa. MouispHas Macca.
3aKOHBI COXPAaHEHHMS MAacChl U SHEPTHH. 3aKOH ABorajapo. MosspHblii 00beM ra3oB. 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
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
CkopocThb OcHOBHOe coep:kaHue 4 OK 01
XUMUYECKHUX Teopernueckoe o0yueHue 4 OK 02
peaKui.
CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIHuYHBIX (DaKTOPOB: MPHUPOABI PEArupyIOlIUX BEIIECTB,
Xumirdeckoe KOHLEHTPALlUM pEarupyromux BeEUIeCTB, TeMIEpPaTypbl M IUIOMIAJM PEAKIUOHHOW IOBEPXHOCTH.
PaBHOBCCHC TemnoBsie 3¢ HEeKThl XUMUYECKUX peaKUnil. DK30- U SHAOTEPMHUUECKHE, PEAKIIH. 4
OOpaTuMOCTb peakiuii. XMMHYECKOe PaBHOBECHE M €T0 CMEIICHUE IO ICUCTBUEM Pa3IMYHbBIX (PAKTOPOB
(KOHILIEHTpaIMsi PEareHTOB WJIM TPOAYKTOB PEaKIUH, JAaBI€HUE, TeMIeparypa) Ui CO3JAaHUS
ONTUMAaJIBHBIX YCIOBUI IPOTEKaHUsI XUMU4YeCcKuX 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 07
PactBopuMocTs. MaccoBas 107151 pacTBOPEHHOT 0 BemiecTBa. CMBICI TOKA3aTels MPEeAeIbHO T0MyCTUMON
KOHIICHTPALIMHU U €0 MCIIOJIb30BaHKE B OLIEHKE YKOJOTHUECKON OE€30MaCHOCTH.
[IpaBuna »KOJIOTMYECKU 11€7€cO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH NEATEIbHOCTH B IENIX )
COXPAaHEHHMs CBOETO 3/I0POBbSl U OKPYXKAIOUIEH MPUPOJHON Cpesbl; OMACHOCTh BO3/AEMCTBUS HA JKUBBIC
OpraHU3MBbl ONIPEJECIICHHBIX BELIECTB.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PacTBOPHI, UCIIOJIb3yEMbIE B OBITOBON U
ITPOU3BOJICTBEHHON JESATEIILHOCTH YEJIOBEKA
IMpodeccnoHaIbHO-OPHEHTUPOBAHHOE COAEPKAHME (COeP/KAHUE PUKJIATHOTO MOXYJIS) 2
Pasnen 7. XuMusi B GbITY U IPOM3BOACTBEHHOI IEATEILHOCTH YeJI0BEKA 2 OK 01




Xumusi B ObITY U |OcHOBHOE colepKaHme 2 OK 02
IIPOU3BOACTBEHHOMN
p A TeopeTnyeckoe 00yueHue 2 OK 04

eI TEILHOCTH = v - OK 07
HeTOBeKA Hogelimme qocTHXeHUsT XUMUYECKON HAYKH U XMMHUUYECKOW TeXHOJIOTUH. Ponb Xumun B obecnieueHuu

HKOJIOTMYECKOM, SHEPreTUUEeCKON U MUIEBON O€30MacHOCTH, pa3BUTUN MeIUIMHLI. [IpaBuia noucka u )

aHalu3a XUMHYECKOM HH(OpManuu U3 pa3iIU4yHbIX MCTOYHUKOB (HaydHas M YydeOHO-Hay4Has

JUTEpaTypa, CpelIcTBa MaccoBor nHdopmaimu, ceth MHTepHeT)

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

Bcero 72




3. YCJ1OBMS PEAJIM3ALIUA ITPOTPAMMBI ITNCHUITJIMHBI
3.1. TpeOoBaHNA K MUHIMAJIbHOMY MATePHAJIbHO-TEXHUYECKOMY
OobecneueHu10.
Jlns peanuzanyyd MPOrpaMmbl  TUCHMIUIMHBL JIOJKHBL  OBITH  MPEAYCMOTPEHBI

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

OGopyaoBanue Yy4eOHOro KaOuHeTa (HAIJSAJHbIE TOCOOHUsI): HaOOPHI
HIAPOCTEP>KHEBBIX MOJIENEH MOJIEKYJ, MO KPUCTATNIMYECKUX PEIIETOK, KOJJIEKIINH
MIPOCTHIX U CIIOXKHBIX BEMIECTB W/WIIH KOJUICKITUU TTOTMMEPOB; KOJIJIEKITUS TOPHBIX TOPO/T
1 MUHEpaJioB, Tabnuia MenjaeneeBa, yueOHble QpuiabMbl, ITU(POBBIE 00pa30BaTEIbHbBIC
PECYPCBIL.

Texnnueckue cpeacrBa  o0yuyeHHsi:  KOMIIBIOTEp C  yCTpOMCTBaMu
BOCIIPOM3BEACHUS  3BYKa,  MNPUHTEP,  MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYJIbTUMEAUWHAS TOCKA, YKa3Ka-IIPE3EHTEP IS PE3CHTALMN.

Ob6opynoBanmne JadopaTopud M Ppado4Yux MeCT JAOOPATOPUM: MEH3YPKH,
MUIETKU-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYyMbl, MPEAMETHbIE U TMOKPOBHbBIC
CTEKJa, TUIAHIIETHI JJIs KalelbHBIX peakiuid, GuibTpoBaibHas OyMara, MpOMBIBAIIKH,
CTEKJISIHHBbIE MPOOUPKH, PE3UHOBBIE MPOOKH, (DOHAPUKHU, HAOOP PEAKTUBOB, CTEKIISIHHBIE
MAJIOYKH, ITATUBBI IJIs1 TPOOUPOK; MEPHBIC MUIUHIPHI, BOPOHKH CTCKJISTHHBIC, BOPOHKHU
nenutenbHble unHapudeckue (50-100 mi), crynku ¢ nectukom, GpappopoBbie YaIIKH,
NUHIETH, GUIBTPHl OyMakHbIe, BaTa, MapJisi, YacOBBIE CTEKJA, SJEKTPOIUIUTKH,
7abopaTopHBIEC IITATUBBI, CIUPTOBBIE TOPETKH, CIIUYKH, IPUOOP JIs MOJIYyYSHUS Ta30B
(w1 mpoOupka ¢ ra300TBOJHOM TPYOKOH), AepKaTenu AJjisi TPOOUPOK, CKISHKU s
XpaHEHUs PEaKTUBOB, pa3fgaTOuHble JOTKU; XuMmuueckue crakansl (50, 100 u 200 mn);
IITATEN; TUHIIETHI; TUTEIIbHBIC HIUIIIIBI; CEKYHIOMEPHI (TaliMephl), MEPHBIE MPOOUPKHU
(ra 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);
WHAUKATOPHbBIE MOJIOCKU ISl onpeaeneHus pH u crtanmapTHas MHAMKATOpHAs IIKaa;
YHUBEpPCAIbHBIA UHAMKATOP; nuneTku Ha 1, 10, 50 mu (unum no3aropsl Ha 1, 5 u 10 mn),
OIOPETKU ISl TATPOBAHM S, MeAMIMHCKHE npuibl HAa 100—150 mi1, mabopaTopHble W/ uiu
aHanmuTHUeckue Bechl, pH-MeTpsl, cymmiabHBIA mKad, U Ap. JgabopaTOpHOE
o0opyI0BaHKE.

3.2. HudopmannonHoe odecnevyeHne 00y4eHust

Jnst peanuzauuu mporpaMmmbl OMOIMOTEUHBbIM (OHA 00pa3oBaTEIbHOM OpraHu3aluu
JOJDKEH MMETh IMEeYaTHbIE W/WIN 3JEKTPOHHbIE 00pa3oBaTelibHbIE M MH(POPMAIMOHHBIE
pecypchbl, peKOMEHIOBaHHBIE JUIsl MCIIOJIb30BaHUSA B 00pa30BaTEIbHOM IMpOIECcCE, HE
cTapuie 5 JeT ¢ MOMEHTa U3JaHusl.



OcHoBHasi IUTEpaTypa

1. Tynukun, E. 1. Xumusa. B 2 4. Hacte 1. O0mas 1 Heopranudeckast
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. — Texkct : snexkTpoHHbIW // OOpa3zoBaTtenbHas
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. . Tynukun. — 2-e¢ wu3a., vucnp. U jgorn. — MockBa : HM3pareabcTBO
Opaiir, 2023.— 197 c. (ITpodeccnonanmbHoe  oOpa3zoBaHUE). —
ISBN 978-5-534-02749-5. — Texkct : anexkTpoHHbIN // OOpa3zoBaTenbHas

minatrdopma 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




