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PaGouas nporpamma yuebnoit ancuunannsl OVJL.09 Xumust paspaborana Ha
OCHOBE TpeDOBAHMI:

— MeepabHOTO  rOCYAAPCTBEHHONO  00pa3’OBaTENbHOIO CTaHAapTa CpPEeaHEro
obuero obpaszosanns (nanee — PI'OC COO) (yTBepiaeH NpHKa3oM Munnciepcraa
obpazosanns 1 naykn P@ ot 17.05.2012 N 413):

— (MeaepanbHOro  rocyjaperseHHoro  obpasoparenbHOro  craHjapra 1o
cneunansioct:  20.02.04 Tloxapuas GezonacHocTh (OazoBas MOAroTOBKA),
VTBepKIACHHOrO  npukasoM  Munucrepersa  [lpocsemenus — Poccuiickoi
®enepaunn ot 7 uions 2022 r, Ne 537.

— (eepanbHoii 00pasoBaTebHON MPOrpaMMBI cpejiHero obiiero 06pazoBaHHA
(yTBepieHa npukasom Munnpocseuerns Pocenn ot 23.11.2022r. Ne1044)

— IlpumepHoii paboueii nporpammel 00eoGpazoBaTebHON Y4eOHOH AUCUHILTHHB
«Xumus» (6a3oBblii  ypoBeHb) s NPOPECCHOHANBHBIX 00pa3soBaTe/lbHbIX
oprasu3almnii TexHonorudeckoro npoduas obyqenus (Y TBepiUieHa Ha 3aceIaHHH
CoBeTta No OlIGHKE COjep/KaHUs W KauyecTBa MpHMEpHbIX pabouMXx mporpamm
061Ie06pa30BaTeNLHOTO U colnanbHo-rymaniTapioro uukiaos CI1O — [Nporokon
Neld or 30.11.2022r.)

PaspaboTunk:

Baaanmupos JI.A., npenoaasarens xumun [ATIOY  «Tetiomickuii  rocyAapcTBeHHbIH
KOJUTEUK TPaK/1aHCKOH 3aLHThI»

Paccmotpeda M oo0peHa Ha 3acellaHHH  MPEAMETHO-UHKIOBOH KOMHCCHH
eCTeCTBEHHOHAYYHBIX  JHCUMIUIMH W MaTeMaTHKH FATIOY  «Tettomckuii

rocy/1apCTBEHHBIH KOJUIE/UK I'PAkKIaHCKOI 3aLLHTED,
npotokon Ne 1, o1,27,08.2024 r.




1. MACHOPT ITPOI'PAMMBI YUYEBHOW JUCIIUTLIVHBI

OV .09 Xumus
1.1. O61acTh NPUMEHEHUsSI TPOTrPAMMBI.
[Tporpamma MOKET UCIIOJIb30BaThCS APYTUMHU 1po(hecCUOHATIbHBIMU

00pa3oBaTeNbHBIMU OPTaHU3AIMAMHI, PEATH3YIOMMUME 00pa30BaTEIbHYIO MPOTrpaMMy
cpennero obmiero oopazosanus B npenenax ocoenust OITOIT CITO na 6a3e 0CHOBHOTO
obmero ooOpazoBanus (IIIIKPC, IIIICC3). Ilporpamma cocraBiieHa Ha OCHOBE
MPUMEPHON TPOTPaMMBbl YIEOHOM AUCITUTUTHHBI « XUMUS TSI CIISUATLHOCTH CPETHETO
npodeccuonansuoro oopazosanus 20.02.04 — IloxapHas 6€30MaCHOCTb

1.2. MecT0 AMCHUIUIMHBI B CTPYKType OCHOBHOI mpodeccHoHaAIbHOI
o0pa3oBaTe/IbHOH MPOTrPAMMBI:

[Iporpamma mo XuMHM pa3padoTaHa Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTENbHOM MPOrpamMMbl CpeIHEro o0iiero oOpa3oBaHMUs,
npeacrasieHHbix B @I'OC COO, ¢ y4eToM KOHUENUMU MPEenojaBaHusl y4yeOHOTO
npeamera "Xumus" B oOpazoBaTenbHBIX opraHuzanusx Poccuiickoit deneparumy,
pean3yIoluX OCHOBHbIE OOpa30BaTeibHbIE IMPOrPaMMbI, U OCHOBHBIX MOJIOKEHUHN
dbenepanpHOl pabouel MporpaMMbl BOCITUTAHUS.

OO61meoOpazoBaTebHas TUCIUILIMHA «XUMUS» H3ydaeTcs Ha 0a30BOM YPOBHE B
00111e00pa3oBaTeIbHOM  IMKJIE Yy4eOHOro IjlaHa OCHOBHOM TmpodeccroHaIbHON
oOpazoBarenbHOM porpamMmsel Tpyni crermaabHocTi 20.02.02 3anuTa B Upe3BbIYaiHBIX
CUTYyalUsIX

TpynoeMKOCTh TUCIMIUIUHBI « XUMHS» Ha 6230BOM YPOBHE COCTaBJIsIET 72 yaca.

[MpuknagHoii MOAYynh BKIIOYAET OAWMH pazaen. Pasmen 7 «Xumust B ObITY U
MIPOU3BOJICTBEHHOM NEeATeIbHOCTU YeJI0BeKa peanusyercs LISt BCEX
npodeccuil/crienuagbHOCTe Ha MaTepuaie KeWCOB, CBS3aHHBIX C 9KOJIOTMYECKOU
0€30MaCHOCThIO M OLICHKOM MOCIEACTBUNA OBITOBOM U MPOU3BOICTBEHHOMN AESATEIBHOCTH,
10 oTpaciiaM Oyayiien npodeccuoHaaIbHOM AESATETLHOCTH 00YUYarOIIUXCS.

1.3. Heaun m 3amaum JUMCUHUILIMHBI — TPeO0OBaHUSI K pe3yJbTaTaM OCBOEHHS
AUCUMILTUHBI:
3HAHMSI M VMEHUS:

@®opMyIHpPOBATH 0a30Bble MOHATHUS U 3aKOHbI XUMHU:

® COCTaBJIATh XUMUUYECKHE (DOPMYJIBI COSTUHEHUM B COOTBETCTBUH CO CTETICHBIO
OKUCJICHUS XUMUYECKUX 3JIEMEHTOB, UCXOJIs U3 BAJIECHTHOCTH U
AIEKTPOOTPULIATEIBHOCTH:

® XApAKTEPHU30BATh XUMHYECKHUE FJIEMEHTHI B COOTBETCTBUM C UX ITOJOKEHHUEM B
MEPUOJIMYECKON CUCTEME XUMUUYECKUX 3eMeHTOB J[.11. Menneneena

Xapakrepus3oBaTb TUNIbI XUMHYECKUX PeaKIMM:

® COCTaBJISATh PEAKIMU COCIMHEHHUS, PA3NI0KEeHHsI, 0OMeHa, 3aMelIeHus,


exp:536025

OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

® COCTaBJIATh YPABHCHUSI XUMUYECKHUX PEAKIIMA MOHHOTO OOMEHA C y4acTHEM
HEOPraHUYECKHUX BELIECTB

HccienoBatb CTpOEHHE U CBOMCTBA HEOPraHMYECKHUX BEIECTB:

e KjaccU(UITMPOBATh HEOPTAHUYECKHUE BEIIECTBA B COOTBETCTBUH C UX CTPOCHUEM

® YCTaHABJIMBATH 3aBUCUMOCTH (PU3UKO-XUMUUYECKHX CBOWCTB HEOPTaHUUECKHIX
BEIIECTB OT CTPOCHUSI ATOMOB U MOJIEKYJI, @ TAKXKE TUIIA KPUCTALTAYECKON
pEILIETKH

e KiaccU(UIIMPOBATh OPTaHUYECKHE BEIIECTBA B COOTBETCTBUU C UX CTPOCHHEM

® yCTaHaBJIMBATh 3aBUCUMOCTh (DU3UKO-XUMHUYECKUX CBOMCTB OPTaHUUECKUX
BEIIECTB OT CTPOCHUS MOJICKYJI

® 1CCJICIOBaTh KAYECTBEHHbBIC PEAKIIMM OPTAHUYECKUX COCAMHEHUN OTACIbHbBIX
KJIaCCOB

XapakTepu30BaTh BJIHMsIHHE PA3JIMYHBIX (D)AKTOPOB HA PABHOBECHE H CKOPOCTh

XHUMHMYECKHX PeaKmuii:

® XapaKTepU30BaTh BIUSHUE KOHIICHTPAIMU PEArupyIOIINX BEIIECTB U
TeMIIEpaTyphbl HA CKOPOCTh XUMHYECKUX PEaKIUi

® XapaKTEpU30BaTh BIMSHUE U3MEHEHUS KOHIICHTPAIlMU BEUIECTB, PEAKIIUU CPE/Ib
Y TEMIIEPATYyPhl Ha CMEIIEHUE XUMUUECKOTO PAaBHOBECHS

HcciienoBaTh HCTHHHBIE PACTBOPHI € 32/IaHHBIMH XapPAKTEPUCTUKAM:

® pazMyaTh UCTUHHBIE PACTBOPHI

® OIICHMBATH MOCJIEJACTBUS OBITOBOM 1 IMMPOU3BOJICTBEHHON JEATEIILHOCTH YeIOBEKa
C MO3UIHAI DKOJIOTHYECKOI 0€30IMacHOCTH

1.3.1. e AMCHUIIMHDI

dbopMUpOBaHUE CHCTEMbl XMMHUYCCKHX 3HAHMH KaK BaKHEHIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIC MOHSTUS,
byHIaMEeHTAIbHBIC 3aKOHBI U TEOPUU XHWMHH, OCBOCHHE SI3bIKa HAayKH, YCBOCHHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUECKOIO XapakTepa,
O03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHHUS;

dbopMHpoBaHWEe W pPa3BUTHE TMPEJACTABICHUN O HAYYHBIX METOJAaX I[MO3HAHUS
BCIIECTB W XUMHUYECKUX PEaKIUW, HEOOXOAMMBIX I TNPUOOpPETEeHUsS YMEHUHN
OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SABJICHUN, UMEIOIIUX MECTO B IPUPOE,
B IPAKTUYECKOM U MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHH U CHOCOOOB JESITEIHHOCTH, CBS3aHHBIX C HAOJIOJECHUEM H
O0BSICHEHUEM XHUMHYECKOTO OKCIEPUMEHTa, COOIIOJICHUEM TMpaBui O€30MacHOIo
oOpallleHHsI C BeIIeCTBAMHU.

3ajauy JIMCHMILVINHBI:
ajanrtanus oOydYaroIMXCs K YCIOBUSIM JUHAMUYHO pPa3BUBAIOILEIOCS MHMpAa,
(dbopMUpOBaHNE WHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,




COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY NPHUHATHUIO IPAMOTHBIX PEIICHUM B KOHKPETHBIX
JKA3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHEM;

dbopmupoBaHrEe y 00YYAIOIIUXCSl KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHHUBEPCAILHOE 3HAYCHHUE NJIsi PA3JIMYHBIX BUJIOB JEATEIBHOCTU: PEIICHUS
npobjieM, TIOMCKa, aHanmu3a W 00padOoTKM HHPOPMAIMK, HEOOXOIUMBIX IS
NPUOOPETEHHUST ONBITAa JIESITEIILHOCTH, KOTOpas 3aHUMAeT Ba)XHOE MECTO B MO3HAHHUU
XUMHUH, a TaKKe JUIsl OLIEHKM C MO3ULUU SKOJOTMYECKOM OE€30IacHOCTH Xapakrepa
BJIUSHUSA BELIECTB M XMMHUYECKUX IPOLIECCOB HA OPraHMW3M YEJIOBEKA U MPUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN 00YyYarolUXCs: CHOCOOHOCTH CaMOCTOSITENIbBHO NPHOOPETATh HOBBIE
3HAaHUS [0 XMMHUU B COOTBETCTBUHU C JKU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpPEMEHHBIE MHPOPMAIIMOHHBIE TEXHOJIOTUY I IOMCKA U aHaIn3a yueOHOW U Hay4HO-
HOIYJISIPHOM HH(OPMALIMKA XUMHUYECKOTO COJEPKaHUS;

(GbopMUpOBaHHE U Pa3BUTHE Yy OOYYarOIIMXCS ACCOIMATHUBHOIO M JIOTUYECKOTO
MBILUIEHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, TMpH IUIAHUPOBAHUM U TMPOBEIACHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHUE Y 00yHaronmxcs yOekIeHHOCTH B TyMaHUCTUYECKOW HApaBJICHHOCTH
XUMHUHU, €€ BaXHOM pOJM B PEIICHUH TJI00aTbHBIX MPOOJIEM PALMOHAIBHOTO
IPUPOAOIIOIb30BAHUS, TIOMOJHEHHUS] JHEPreTUUYECKUX PECYpCOB M  COXpaHEHUs
IPUPOAHOTO PABHOBECHS, OCO3HAHUA HEOOXOAUMOCTH OEpeKHOr0 OTHOIIECHUS K
OpUPOAE M CBOEMY 3/I0POBbIO, @ TaKXe€ NPHOOPETEHHs] OIbITa HCIOJb30BaHUS
TIOJIYYCHHBIX 3HAHWH IS TIPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIIUSIX, CBSI3aHHBIX C
XUMUYCCKUMH SIBIICHUSIMH.

1.3.2. Ilnanupyembie pe3yJbTaTbl 0CBOEHHSI 0011€00pa30BaTEILHOM IUCIUIIIMHBI
B coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynprate wu3ydeHUs] JUCHUIUIUHBI «XUMHs» OyayT CcHOPMUPOBAHBI
CIEIYIONINE 001Ire KOMIIETEHIIHH:

OK 01. BwiOupats cmocoObl pemieHus 3aga4 TPo(ecCHOHATBHON NeSITeTbHOCTH
MPUMEHUTENHHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonb3oBaTh COBPEMEHHBIE CpPEICTBA MOWCKA, aHAIM3a U HHTEPHpPETALIUU
uHbopMaluu, W HWHPOPMAIMOHHBIE TEXHOJOTMHM I  BBIOJHEHUSA  3a7ad
npo¢eCCUOHAIBHON JIeATEIbHOCTH;

OK 04. D¢ dexTuBHO B3aUMOJEHCTBOBATh U PaOOTATh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymiecTBiATh YCTHYIO U MHCBbMEHHYIO KOMMYHHMKAIIMIO HA TOCYIapCTBEHHOM
s3pike Poccuiickoit denepanu ¢ yueToM 0COOEHHOCTEH COLMANBHOTO U KYJIbTYPHOTO
KOHTEKCTA;

OK 07. CopneiicTBOBaTh COXPAaHECHHUIO OKPYKAIOMICH Cpeapl, pecypcocOepeKeHHUIO,
NPUMEHATH 3HAHUS 00 M3MEHEHWHU KIIMMaTa, MPUHIMIIBI OEpexIMBOrO MPOU3BOCTBA,
3¢ (HEeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYAIINAX;



B pesynbpraTe u3yueHus: JUCHUILTUHBI « XUMU» OyayT chOpMHUPOBAHBI CIEIYIOINE
JInyHOCTHBIE  pe3yJbTaThI ocBoeHHMs  mnpeamera  "Xumwus" OTPAKAIOT
cOpMUPOBAHHOCTh ~ OMbBITA TO3HABAaTENbHOM M  MPAKTUYECKOW  JEATEIBHOCTH
00y4aromuxcs 1Mo peanu3aliy NPUHATHIX B 001IeCTBE IICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpakIaHCKOT'0 BOCIIMTAHUS:

OCO3HAHUS OOYYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IIpaB M O00sS3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COIMATIbHBIX HOpPMAaX U MPaBWIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEIBHOCTH MPU CO3JaHUM YYEOHBIX
MIPOCKTOB, PEIICHUU YYEOHBIX W TO3HABATEIBHBIX 33J]]a4, BBITOJHECHUU XUMHUYECKHUX
HKCTIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTBI
JIPYTUX TIPU aHAJIU3€ PA3IMYHBIX BUJIOB YICOHOM NESITEIHLHOCTH;

2) IaTPUOTUYECKOTO BOCITHTAHMSI:

IIEHHOCTHOI'O OTHOIICHHUS K UCTOPUYECKOMY M HAYYHOMY HACJICAUI0 OTEYECTBEHHOM
XAMUH;

YBa)KCHHS K IIPOIIECCY TBOPUYECTBA B 00JIACTH TCOPUH U MTPAKTHIECKOT'O TPUMEHEHUS
XUMHHM, OCO3HAHHUSI TOTO, YTO JOCTHXCHHMS HAyKH €CTh pe3yJbTaT JJIMTEIbHBIX
HAOJIIOJICHUM, KPOIMOTIUBBIX JKCIEPUMEHTAIBHBIX IOWCKOB, TMOCTOSIHHOTO TpyJa
YYEHBIX U MPAKTUKOB;

WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TOJYYEHUHM M TOCJICAYIOIIEM aHalnu3e
nH(pOpMaIIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IYXOBHO-HPABCTBEHHOI'O BOCIIUTAHHS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHHMBAaTh CHUTYaIlMH, CBS3aHHBIC C XHMHYCCKUMH SIBICHUSMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBbI
1 IICHHOCTH,

TOTOBHOCTH OLICHHMBAaTh CBOE MOBEJACHUE M MOCTYNKH CBOUX TOBAPUIIECH C TO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI ATUX MOCTYIKOB;

4) dopMupoBaHUs KYJILTYPI 3JI0POBbS:

MMOHMMAaHMS IIEHHOCTEH 370pOBOro M 0€30IacHOro odpasa JKM3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIGHHS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
310POBBIO;

coOJTr0IeHUS TTpaBUII 0€30MaCHOT0 OOpaIleHHUs C BEIIECTBAMHU B ObITY, MOBCEHEBHOM
JKW3HU U B TPYIOBOU JIEATECIIHLHOCTH;

MMOHMMAHUS [IEHHOCTH TPaBUJl UHIAUBUIYAIHHOTO U KOJUIEKTUBHOTO OE€30I1acCHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIFOICH;

OCO3HAHMS TOCHEJACTBUA W HENPUITHS BPEIHBIX MPUBBIYCK (YymoOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpPEHUS);

5) TpyA0BOrO BOCIIMTAHHUS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEIHCKON JACITEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX AEATEIbHOCTH;




YCTaHOBKM Ha aKTUBHOE y4aCTHE€ B PEUICHHM NPAKTUYECKUX 3a/1a4 COLMAJIbHOU
HaIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYCHHIO TPOQECCUil pa3IMuHOrO Pojia, B TOM YHUCIE
Ha OCHOBE ITPUMEHEHHUS MPEIMETHBIX 3HAHUUN 110 XUMUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUAYATHHOW TPACKTOPHH OOpa30OBaHUS,
Oynymeid mpodeccuu M pealu3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U MOTpeOHOCTEH
00I1IeCTBA;

6) PKOJIOTHYECKOTO BOCITUTAHUSI:

DKOJIOTHYECKH  I1eJIeCOOOpPa3HOr0 OTHONIIEHUSI K TNPUpOje, KaK HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHMMAHUSI  TJIO0ATBHOTO  XapakKTepa HAKOJOTHYECKUX MpoOJieM,  BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHUKEHUM XUMHH IS PELICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIB30BAHHS;

AKTUBHOT'O HENPUATHS NEUCTBUW, NMPUHOCAIIMX BPEA OKPYXKAIOIIEH NPUPOTHOU
cpede, yMEHHUsI TPOTHO3UPOBATh HEOJArOMPUSATHBIE HKOJOTHMUYECKUE TOCJIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILUIEHHUS, SKOJIOTHYECKON KYJIBTYpPHI, OIbITa
JESATEIPHOCTH KOJOTMYECKOW HAIPaBIECHHOCTH, YMEHUsI PYKOBOACTBOBATHCS HMMHU B
MO3HABATENIbHON, KOMMYHUKATHBHOW M COIMATBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHSI
aKTUBHO MTPOTUBOCTOSITH UCOIOTUH XeMopoOuH;

7) LICHHOCTH HAYYHOTO MO3HAHUS:

chOpMHPOBAHHOE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CHEU(PUKA XUMUU KaK HayKH, OCO3HAHUA €€ pojiu B (popMHUpOBAHUU
pPallMOHAJIBHOTO HAy4YHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTaBICHUS 00
OKPYXalIIEeM MHUPE KaK O €IUMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHWUU MPUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuu MpoOJieM COXpaHEHHUs MPUPOAHOTO PAaBHOBECHS;

yOEXIEHHOCTH B 0CO00# 3HAUMMOCTH XUMHUU JIJII COBPEMEHHON IUBUIIN3AIINU: B €€
I'YMaHUCTUYECKOW HAINpaBJICHHOCTH W BaXXHOW pOJIM B CO3JJaHUM HOBOW 0a3bl
MaTepUaIbHONU KYJIBTYphI, PEHICHUU TJIOOAIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJI0BEUYCCTBA - CHIPHEBOM, YHEPTETUUCCKOM, TTUIIEBOM U SKOJIOTMYECKON 0€30ITacHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00ECIICUEHWU YCJIOBHM YCHEITHOTO TPyAa W IKOJOTHUUECKH
KOM(OPTHOM KM3HU KaXKJIOT0 YJICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: NMOHUMAHHUS CYIIHOCTH METOAOB IIO3HAHMS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH WCIOJB30BaTh IMOTydaeMbIe
3HAHUS JIJIs aHallM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEero MUpa U MPOUCXOJAIINX B
HEM HW3MEHEHUM, YMEHUs JejiaTb OOOCHOBAHHBIC 3aKJIIOUCHHMS Ha OCHOBE HAay4YHBIX
(GaKTOB U UMEIOIIMXCS JAHHBIX C LEIbI0 MOJYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HMCIOJIb30BaTh XMMUYECKHE 3HAHUS IJISl pelleHUs
po0JIeM B peasibHbIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKOMN AESTEIbHOCTH;




TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO M CaMO00pa30BaHUIO, K
AKTUBHOMY TIOJyYCHHWIO HOBBIX 3HAHWW IO XMMHU B COOTBETCTBHH C KU3HCHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pasIUYHBIX cdepax npodeccrnoHaTbHOMI
NEATEeIIbHOCTH.

MeTtanpeamMeTrHble pe3yJbTaThl OTPaXalOT OBJIAJICHUE YHUBEPCATHHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSIMU.

OBnajieHNe YHUBEPCATbHBIMU YUYEOHBIMH IMO3HABATEIbHBIMU JICHCTBUIMMU:

1) 6a30BbIC JIOTUYECKUE ICHUCTBUSA:

CaMOCTOATENHLHO (POPMYIIUPOBATH U AKTYaM3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

OTIPEJICIIATH 1eNIU JeATEILHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTaThl ICSITEIHLHOCTH C TOCTaBIECHHBIMU LIEISIMU;

WCITOJIB30BATh TIPU OCBOCHUH 3HAHUH MPHUEMBI JIOTHYESCKOTO MBITUICHHUS - BBIICIATh
XapaKTEpHBIC TMPU3HAKU TOHATHH M YCTAHABIMBATh WX B3aWMOCBSI3b, HCITOJIB30BATh
COOTBETCTBYIOIIHE MMOHATHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SBICHUM;

BBEIOMPATh OCHOBAHHWS W KPUTEPUHU IS KIACCH(DHUKAIIUU BEIICCTB M XUMHUYCCKUX
peaKuui;

yCTaHABIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXIY N3Yy4aeMbIMH SBJICHUSMU;

CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHAYKTUBHBIC, ACIYKTUBHbIC, 10 aHAJIOTUN),
BBISIBIIAITH  3aKOHOMEPHOCTH M TPOTUBOPEUMS] B PACCMATPUBAEMBIX  SIBJICHUSIX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSATh B TPOIECCE IO3HAHMS, HCIOJIB3yeMble B XUMHH CHUMBOJIHMYECKUE
(3HAKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOICIIbHBIC MTPEACTABICHUS - XUMHUUECKHI 3HAK
(cuMBOJI) BJEMEHTa, XUMHUYecKas (opMyla, ypaBHEHHE XMMHUYECKOW PEaKIHH - MPHU
perieHur y4eOHBIX MMO3HABATEIbHBIX W MPAKTHYECKHX 3a7ad, MPUMEHSATh Ha3BaHHBIC
MOJICNTbHBIE TIPEJCTABICHUS Ui BBISBICHHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbBIX
BCIIECTB U XMMHUYECCKUX PEAKIIHH.

2) 6a30BbBIC HUCCIICIOBATEILCKIE ICUCTBHS:

BJIAJICTh OCHOBAMHU METOJI0B HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKHUX PEAKITUH;

dbopmMyIUpoBaTh 1T U 3aJa4d UCCIICIOBAHUS, UCIOJb30BaTh MOCTABJICHHBIE U
CaMOCTOATENIbHO CHOPMYJIHPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JyIsi (POPMHUPOBAHUS TUIIOTE3bI O MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

BJIAJICTh HABBIKAMHU CAMOCTOSTEILHOTO INIAHUPOBAHUS U MPOBEIACHUS YUEHUIECKIX
DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM IpoIlecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpMyIupoBaTh OOOOIICHHS U
BBIBOJIBI OTHOCHUTEIBLHO JIOCTOBEPHOCTH PE3yJbTAaTOB WCCIIECIOBAHUS, COCTAaBIATh
000CHOBaHHBIN OTUET O MPOJIeTIaHHON padoTe;

PUOOPETATh OMBIT YUCHUYECKON UCCIICIOBATEILCKON U TPOCKTHOM JEATETbHOCTH,
MPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY MOUCKY METO/IOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B ITO3HAHMUS.

3) paboTa ¢ uHhopMaIuei:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpMalUU (HAYYHO-MOMYJsIpHas
JUTEpaTypa XUMUYECKOTO COJIepXaHusl, CIpaBOUYHbIE 1mocodusi, pecypcbl MHTepHeTa),




aHAJIM3UPOBATh UH(OPMALIMIO PA3TUYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTHUBOPEUYUBOCTH;

(dbopMynTupoBaTh 3aIPOCHI U MPUMEHSTH PA3TUYHBIE METO/IBI IIPU MOMCKE U OTOOpE
uHbOopMaIuu, HEOOXOAUMOM JIJIsl BBITIOJHEHUS yUeOHBIX 3a/1a4 ONPEIeTICHHOTO TUIIA,;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAaJbHYIO (OpMYy IpeICTaBICHUS HH(POpMaALUH
(cxembl, rpaduKu, TUArPaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KAa4E€CTBE CPEACTBA IpU pabOTE C XUMHUYECKOH
uHpOpMaIMe: IPUMEHATh MEeXIpeIMETHbIE (PU3NUECKUE U MATEMAaTUYECKUE) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaIJISTHOCTH.

OBaicHNE YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JECHCTBUSMH::

3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYyX)AaeMoil TeMbl B XOJA€ Avanora W/Wiu
JMCKYCCUH, BBICKa3blBaTh WJIeU, (GOPMYIHPOBATH CBOU MPEIJIOKEHHUS] OTHOCHTEIILHO
BBINIOJIHEHUA MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3CHTALMEH pe3yJbTaTOB IO3HABATEIbHOW JIESITEIIBHOCTH,
NOJIYYEHHBIX CaMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHUKAMH MPU BBINOIHEHUH
XMMHYECKOTO JKCIEPUMEHTA, MPaKTUYECKOW paboThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, pealu3aly y4eOHOro mpoekTa U (HOpMyIUpOBaTh BBIBOABI IO
pe3ynbTaTaM IPOBEACHHBIX HCCIENOBAHMI IYTEM COIVIACOBAHMS NO3ULMNA B XOJ€
00cykieHnst 1 0OMEeHa MHEHHSIMU.

OBaicHUE YHUBEPCAIbHBIMU PETYJIATHBHBIMY JICHCTBUIMM:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYILIECTBJISATH CBOIO  ITO3HABATEIBHYIO
NEATENIBHOCTh, ONpPEAENsisl €€ LeJM W 3aJadd, KOHTPOJHUPOBATH U IO MeEpE
HEO0OXOIMMOCTU KOPPEKTUPOBATH MPEAJIaraeMblil aITOPUTM JIEUCTBUM MPHU BHIMOJIHEHUU
y4eOHBIX M MCCIIEOBATENbCKUX 3aJlay, BbIOUpaTh Hanbolsiee 3PPEeKTUBHBIN cIOCO0 MX
pEelIeHus C YYETOM MOJTYyYEHHUs HOBBIX 3HAHUI O BEIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTM Ha OCHOBE CaMOaHajau3a M
CaMOOLICHKH.

IIpeameTHbIe pe3yJibTaThI 0CBOCHUA Kypca ""Oprannyeckast xumus'"
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN O XUMHYECKON COCTABIISIOIICH €CTECTBEHHO-
HAy4YHON KapTUHBI MUPA, POJIU XUMHH B MIO3HAHUM SIBJIEHUI NPUPOJIBI, B
(OpMHUPOBAHNY MBIIUICHUS U KYJIbTYPbI JINYHOCTH, €€ (PYHKLIMOHAIBHOM IrPpaMOTHOCTH,
HEOOXOMMOM IS pelIeHUs] MPaKTUUECKUX 3a1a4 U 3KOJOTUYECKH 000CHOBAHHOTO
OTHOLIEHUS K CBOEMY 3[0POBbIO U IPUPOIHOM CPELIE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOPAasi BKIIOUYAET:

OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKMH DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0uKa aroma, MOJIEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKAs
CBSI3b, CTPYKTYpHasi popmyia (pa3BepHyTas U COKpallleHHas1), MOJib, MOJISIpHAsl Macca,
MOJISIpHBIN 00BEM, YIIIEpOIHBIN CKeNeT, (PyHKIMOHANIbHAS TPy, pajuKall, U30MeEpHUs,
U30MEpBl, TOMOJIOTUYECKHH P, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOX U




a30TCoJlepKalllUe  COEAMHEHMS, MOHOMEp, IMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS);

TEOPUH M 3aKOHBI (TEOpHsl CTPOEHMsI opraHmyeckux BemectB A.M. byrtieposa,
3aKOH COXPAHEHHS MAaCChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3BIK XUMHH;

MHUPOBO33PEHUYECKNUE 3HAHUA, JIEKAUIME B OCHOBE NOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUUECKUX SIBJICHUH, (PaKTOJIOTUUECKUE CBEIEHNUS O CBOICTBAX, COCTABE,
HOJy4YE€HUH U 0€3011aCHOM MCIIO0Ib30BaHUH BaXKHEUIINX OPraHMYECKUX BEUIECTB B OBITY
Y IPAKTUYECKOM AESITEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTb YMEHUN BBIABIATh XapaKTepHblE MPU3HAKK IOHATHUH,
YCTaHABJIMBAaTh MX B3aUMOCBA3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TOHATHS IPU
ONMCAaHUM COCTaBa, CTPOCHHMSI U IIPEBPALICHUI OPraHUYECKUX COCIUHEHUM;

c()OPMHPOBAHHOCTh YMEHHUW MCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpalleHHON) (hopmys
OpraHUYECKUX BELIECTB M YpPaBHEHUN XMMHYECKUX pPEaKIUil, U3rOTaBIUBATh MOJEIU
MOJIEKYJT ~OpPraHMYECKMX BELIECTB M WUIIOCTpAlMM HMX XHMHYECKOro U
IPOCTPAHCTBEHHOI'O CTPOCHUS;

cOPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPHUHAIJIEKHOCTh H3YUYEHHBIX
OpraHUYECKUX BEUIECTB IO UX COCTABY M CTPOEHUIO K OINPEAECICHHOMY KJaccCy/Tpyme
COEIUMHEHUN  (YrIeBOJOpPOABI,  KHUCIOPOA U  a30TCOAEpXkalllue€  COEIUHEHMS,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs), JaBaThb WM Ha3BaHUS IO CHCTEMaTU4YEeCKOU
HoMeHknatype (IUPAC), a Takke OpUBOAUTH TPUBHAIbHBIE HA3BaHUS OTHEJIBHBIX
OpraHMYECKHUX BEUIECTB (3TUJIEH, NMPONWIEH, alleTUJIEH, 3TWICHIJIMKOJb, T[NIULEPHH,
deHon, ¢opManbaerua, aueTalblIerusl, MypaBbUHAas KHCIOTa, YKCYCHas KHCIIOTA,
OJIEMHOBAs KMCIIOTA, CTEAPUHOBAs KUCJIOTA, IIII0K03a, (PPYKTO3a, KpaxMmal, 1eJIJI0103a,
[JIMLIMH);

c(OpMHPOBAHHOCTh YMEHUS ONPEAEISATh BUIbl XUMUYECKOM CBSI3H B OPraHUYECKUX
COEIMHEHMSIX (OIMHAPHBIE U KPATHHIE);

cOPMHPOBAHHOCTh YMEHHUS NPUMEHSATh TOJIOKEHUS TEOPUU  CTPOCHHUSA
oprannueckux BemiecTB A.M. bBytiepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHMS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3HUYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENECH PA3IMYHBIX KJIACCOB OPraHUYECKUX
BEIECTB (METaH, 3TaH, dTUJICH, MIPOIMWJICH, aleTuiieH, Oyraauen-1,3, MeTui0yTaaueH-
1,3, OeH30i1, METaHOJ, 3TaHOJ, ATHICHIJIMKOJb, TJIMIEPUH, (PEHOJ, aleTaibIerumi,
MypaBbUHAasl M YKCYCHAasl KHUCIJIOTBI, IJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WJUIFOCTPUPOBAaTh TE€HETHUYECKYIO CBS3b MEXJIY HUMHU YpPaBHEHMSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(OpPMHUPOBAHHOCTh YMEHHMSI XapaKTepU30BaThb HCTOYHUKH YIIJIEBOJOPOIHOTO
ChIpbs (HEQTh, MPUPOIHBIN Ta3, yrojib), CIOCOOB UX NEPEPabOTKU U MPAKTUUYECKOE
IPUMEHEHUE IPOAYKTOB IIepepaboTKy;

c(pOpMUPOBAHHOCTh YMEHUN POBOIUTH BHIYMCIEHUS 110 XUMUUECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIHUHU [0
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJTHOTO U3 HUCXOJHBIX BEIIECTB WM IPOAYKTOB
peakIun);



c(hOpPMHPOBAHHOCTh YMEHUW BIIAJIETh CHUCTEMOW 3HAHMK 00 OCHOBHBIX METOJAX
HAay4YHOT'O MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU U3YUYCHUH BEIIECTB U XUMHUYECKUX
SABJICHUN (HaOMIOAEHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh
CHUCTEMHbIC XMMHUYECKUE 3HAHUS ISl MIPUHSITUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

c(hOpPMHPOBAHHOCTh, YMEHUW COOMIOAATh TMpaBUjia IOJIH30BAHUS XHUMHYECKOU
NOCYJ10i U 1a60paTOPHBIM 000PYI0BAHKEM, a TAKXKE MTpaBuiIa 0OpaIieHus ¢ BElleCTBaMHU
B COOTBETCTBHUHU C MHCTPYKIUSMHU 10 BHITIOJHEHUIO JTJA00OPATOPHBIX XUMUYECKHX OIBITOB;

chOpMHPOBAHHOCT, YMEHHMM  IJIAHUPOBaTh M BBIIOJHATH  XUMHYECKHM
HKCIIEPUMEHT (TMPEBpAIEHUsI OPraHUYECKUX BEIIECTB MPU HArpEeBaHUM, IMOJIYYCHUE
TWICHA W HU3YyYEHHE €Tr0 CBOWCTB, KAUYECTBEHHBIC PEAKIMM OPraHWYECKHX BELIECTB,
JieHaTypalus OCJIKOB MpU HArpeBaHWUM, I[BETHHIC PEaKIMH OEJIKOB) B COOTBETCTBHU C
npaBUIaMi TEXHUKHA O€30MaCHOCTU MpPU OOpPAIEHUH C BELIECTBAMH M JaOOpPaTOPHBIM
000pyZIOBaHUEM, NPEICTABIATh PE3YNbTaThl XMMHUYECKOTO 3KCIIEpUMEHTa B (opme
3aMKMCH YPABHEHUN COOTBETCTBYIOIIMX PEAaKIUi U (POPMYIMPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

cOPMHPOBAHHOCTh ~ YMEHUM  KPUTUYECKH  aHAJIM3UPOBATH  XHMHUYECKYIO
uH(pOpMAIUIO, TOJIYYaEMYIO U3 pa3HbIX UCTOYHUKOB (CpeICTBa MacCOBOM MH(OpMALUH,
WHTEepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHM COOJII0JaTh MpaBUiIa 3KOJIOTMUECKU LEIeco00pa3HOro
NOBE/IEHUS B OBITY M TPYZOBOW JEATEIBHOCTH B LIEJIIX COXPAHEHMsI CBOETO 3/I0POBBS U
OKPY)KaroIEW MPUPOJHOM CpeJbl, OCO3HABaTh OITACHOCTh BO3JCHCTBHUS HA >KUBBIC
OpPraHU3MbI ONPEACICHHBIX OPraHMYECKUX BEUIECTB, TOHUMAs cMbICI TTokaszaresns 11K
(mpenenbHO  JIOMYyCTHMMOW  KOHIIGHTPAIUM), TOSICHATH HAa MpUMEpax CHoCOObI
YMEHBIIICHUS U MTPEAOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUS HAa OPraHU3M YEJIOBEKA;

Ui o0ydarouuxcsi € OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHATh 3HAHUSA OO0 OCHOBHBIX JIOCTYNHBIX METOJAX IO3HAHUSA BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIIETIBIX M CIA0OBUIAIIMX OOYYAIOUIUXCS: YMEHHUE HCIOJIb30BaTh peibe(HO
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.

IIpeameTHbie pe3yabTaTbhl O0CBOeHHMs Kypca "OOmasi M HeopraHum4veckasi
XUMHUSA'" 0TPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN 0 XUMHUYCCKOW COCTABIISIIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHUH SIBJICHUI MPUPOIBI, B (HOPMUPOBAHUH
MBIIICHUS W KYJbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHLHOW TPaMOTHOCTH, HEOOXOIUMOM
JUTSL PeIIeHUs MPAKTUYECKUX 3a/lad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IPUPOIHON CPEAE;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPask BKJIFOYAET:

OCHOBOTIOJIAralIIMe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTATIM ATOMOB, UOH, MOJIEKYJIa, MOJIb, MOJISIPHBI 00BEM, BAJIECHTHOCTD,
AJIEKTPOOTPUIIATENILHOCTh, CTEMEHb OKHUCICHUS, XUMHUYecKas CBsA3b (KOBaJIGHTHAas,
MOHHAs!, METAJUTMYECKas, BOJOPOIHAS), KPUCTAIUIMYECKAsl PEIIEeTKA, TUIIbI XUMUYECKUX
peaKkuui, pacTBOp, ANEKTPOJIUTHI, HEANEKTPOJIUTHI, DJICKTPOJIUTHUECKAS AUCCOLUALINS,



OKHCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTb XHWMHUYECKOM pEaKIUu, XUMHUYECKOE
paBHOBECHE);

TEOPUU U 3aKOHBI (TEOpHS AJIEKTPOJIUTHUUYECKOM TUCCOLUALNM, NEPUOIUYECCKUN
3akoH [[.MI. MenpaeneeBa, 3aKOH COXpPAHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAIIECHUS PHEPTUU NPYU XUMUUECKUX PEaKIHIX ), 3AKOHOMEPHOCTH, CHUMBOJIMYECKUI
SI3bIK XUMUU, MUPOBO33pPEHUYECKHUE 3HAHUS, JICIKAIME B OCHOBE MOHUMAaHUS IPUYUHHOCTH
U CHUCTEMHOCTH XUMHUYECKUX SBJICHHUM, (PAKTOIOTMYECKHUE CBEJCHHSI O CBOMCTBAX,
COCTaBe, MOJIYYCHHUM M O€30IaCHOM HCIOJIb30BAHUU BAKHEUIIIUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM €SI TEIbHOCTH YEJIOBEKA;

chOpPMHPOBAHHOCTh YMEHUU BBISABJISATh XapaKTEepHblE TNPU3HAKU TOHITHH,
YCTAaHABIMBAaTh WX B3aUMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHATHUS MpPH
ONMCaHUH HEOPTAaHWYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpPMUPOBAHHOCTh YMEHUM HCMOJB30BaTh XUMHUYECKYIO0 CHUMBOJUKY IS
cocTaBlieHHs] (POPMYJT BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIIUMA, CUCTEMATHUYECKYIO
HoMeHknatypy (IUPAC) u TpuBuUaibHBICE Ha3BaHUSI OTACIBHBIX HEOPTAaHUYECKUX
BeleCTB (yrapHbIi ra3, yriaeKuciblii ra3, aMMHak, raiieHasi U3BeCTh, HEralieHast u3BeCTh,
MUTHhEBAs COJA, TUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU OMNPEAENISTh BAJICHTHOCTh U CTEIEHb OKHUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3U
(koBaJIeHTHasi, HMOHHAs, METAJUIMYECKasi, BOJOPOJHAs) B COCAUHEHUSX, THII
KPUCTAJUIMYECKON PENIeTKH KOHKPETHOTO BEIeCTBA (aTOMHAsI, MOJICKYJIIpHAsi, HIOHHAS,
MeTaJUIMYecKas), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX COSTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUHN YCTAHABJIMBATH MPUHAIICKHOCTH HEOPTaHUYECKUX
BEI[ECTB TI0 WX COCTaBY K OIPEACICHHOMY KJIAcCy/TPYyIle COCIMHEHUH (TIPOCThIC
BEI[ECTBA - METAUIBl U HEMETAJJIbl, OKCHJIbI, OCHOBAHHUS, KHUCJIOTHI, amM(pOTEpHbIE
TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PpACKpBIBATh CMBICT Tepuoauueckoro 3zaxona JI.U.
MengeneeBa M JI€MOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(OpMHPOBAHHOCTh YMEHHMM XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUUYECKUX dJeMeHTOoB 1 - 4 mepuonoB Ilepuoanyueckoil CHUCTEMBbI XUMHUYECKHUX
anemenToB JI.1I. MenneneeBa, UCHONb3ys MOHATHUSA "S-, p-, d-2JIEKTPOHHBIE OpOUTaIH",
"SHEpreTuYecKre YpoBHH', OOBICHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XAMHUYECKUX 3JIEMEHTOB U MX COCIMHEHUW IO mepuoiaM u rpymnmnam llepuognueckon
CUCTEMBbI XUMHYECKHUX dJIeMeHTOB J[.11. MeHnpaeneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XUMHUUYECKHE
CBOWCTBA  HEOPraHMYECKHMX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,  IOJTBEPKIATh
CYIIECTBOBAHME TEHETUYECKOW CBSI3M MEXKAYy HEOPraHMYECKUMHU BEIIECTBAMU C
MTOMOIIBI0 YPAaBHEHUHN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHM;

c(hOpPMUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATh XHUMHUYECKHUE PEAKIUU TI0
Pa3IMYHBIM [IPU3HAKAM (YMCITY U COCTABY PEarupyroniux BelecTB, TEMIOBOMY 3P heKTy
peakiMy, HM3MEHEHHIO CTENeHEel OKHUCIEHUS JJIEMEHTOB, OOpaTHUMOCTH pEaKlUu,
YYaCTHIO KaTajau3aTropa);



c(hOpMHPOBAHHOCTh YMEHUN COCTaBIIATH YPABHCHHS PEAKIUNA Pa3TMYHBIX THUIIOB,
MOJIHBIC ¥ COKPAIICHHBIE YPAaBHEHUS PEAKIIUA MOHHOTO OOMEHA, YUUThIBAs YCIIOBUS, IPU
KOTOPBIX 3TH PEAKIMHU UAYT 10 KOHIIA;

chOPMHPOBAHHOCTh ~ YMEHUW  TMPOBOJAUTH  PEAKIMH,  TOJITBEPKIAIOIIIEC
KAueCTBEHHBI COCTAB PA3JIMUYHBIX HEOPTaHUUYECKUX BEIECTB, PACIIO3HABATH OIMBITHHIM
MyTEM MOHBI, MPUCYTCTBYIONIUE B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECCTB;

chOpMHPOBAHHOCT,  YMEHHMM  pacKpbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOIO OanaHca 3TUX
peakuuii;

c(hOpPMHUPOBAHHOCTL YMEHUN OOBIACHITH 3aBHUCHUMOCTb CKOPOCTH XHUMHYECKOM
peakiMu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PaBHOBECHUS B
3aBUCHMMOCTH OT BHeIIHero Bo3aeicteus (mpunnu Jle [arense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BATh XUMUYECKHUE MPOLIECCHI, JICKAIIUE B
OCHOBE TMPOMBIIIJICHHOTO TMOJIYYEHHS CEPHOM KHUCIOTHI, aMMHaKa, a TaKke
c(hOpMUPOBAHHOCTH MPEACTABICHUM 00 OOIIUX HAYYHBIX MPUHIIAMAX U SKOJOTHYECKUX
npo0JieMax XUMHUUYECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIYUCIICHUS C UCTIOJb30BAHUEM MOHATHS
""MaccoBas J10J1s1 BEIIECTBA B pacTBOpE", 00BEMHBIX OTHOIIICHHUM Ta30B MPU XUMHUUYECKUX
peakIusax, Macchl BEIECTBA WM 00beMa ra30B M0 U3BECTHOMY KOJIUYECTBY BEIIECTBA,
Macce Wi o0beMy OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOTO 3¢ dexTa
peaKuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEILIECTB, IPEBPAIICHUS U COXPAHEHHUS
SHEPIUH;

chOpMHPOBAHHOCTh, YMEHUW COOMIOJaTh MpaBUiia MOJIb30BAHUS XHUMHYECKOM
MOCY/I0M U TabopaTOPHBIM 000PYTI0BAaHKEM, a TAKXKE MTpaBUiIa 0OpaIeHus ¢ BEIIECTBAMU
B COOTBETCTBHUHU C MHCTPYKIUSMHU TI0 BHITIOJHEHUO JJA00OPATOPHBIX XUMUUYECKHX OIBITOB;

chOpMUPOBAHHOCTh ~YMEHMH  IUJIJAHUPOBATh M BBIMOJHITH  XUMUYECKHUH
SKCIEPUMEHT (pa3lioKEHUE TMEepoKCHAa BOAOpOJa B MPUCYTCTBUM KaTajlu3aTopa,
ONPENETICHUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBI) YHHUBEPCAIBHOTO WHIWKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEaKIuu, PeakiiMii HOHHOTO
0o0MeHa, KaueCTBEHHbIE PEaKIMu Ha Cyyb(at-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH
aMMOHUSI, PEIIICHUE IKCTIEPUMEHTANIbHBIX 3a/1a4 110 TeMaMm "Metamibl" u "HemeTawnr")
B COOTBETCTBHUU C MPABUIAMU TEXHUKH 0€30MacHOCTH IIPU 0OpallleHuH ¢ BeleCTBaMu 1
7abopaTOpHBIM  00OpYyIOBaHUEM,  TPEIACTABIATH  PE3yJAbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3almucu ypaBHEHUM COOTBETCTBYIOIIUX PEAKIUA U
(bopMyIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AQHAIM3UPOBATh  XUMHYECKYIO
uHoOpMaIMIO, TIOJYYaeMyld H3 pPa3HbIX HCTOYHMKOB (CpEICTBa  MacCOBOM
KOMMYHUKaluu, MTHTEpHET U Apyrux);

c(OpMHUPOBAHHOCTh YMEHHI COOMIOAATH MPaBUIIa SKOJIOTMYECKU LIETECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM JIEATEIILHOCTH B IEJISIX COXPaHEHHUsI CBOETO 3J0POBbs U
OKpY>Karollleld NPUPOJHOM Cpelbl, OCO3HABaTh ONACHOCTb BO3JICUCTBUS HAa IKUBBIC
OpraHu3Mbl ONPEACICHHBIX BEMIECTB, MOHMMas cMbica nokazarens [IJIK, moscHsITe Ha
npUMeEpax CrnocoObl YMEHBUIEHUS U MPEOTBpAIlCHHUs] UX BPEAHOrO BO3JEHCTBUS Ha
OpraHu3M YeJIOBEKA;



JUIE  OO0y4aromMxcs € OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbS: yMEHHE
OPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJax T[IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUI CJENBIX M CIA00BUASIIMX OOYUYaAIOUIMXCS: YMEHHUE MCIOJb30BaTh pesibe(hHO
TOUEUHYIO cucteMy obo3Hauenwuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiL.

1.3.3. B pesynbrate ocBoeHus obmieodpazoBarenbHoi aucuuranasl OY J1.09
XuMmust 00ydarouuiics T0JKeH CPOPMHUPOBATH JIMYHOCTHBIE PE3YIbTAThI
IPOrpaMMbl BOCITUTAHHUS

Kon imyHoCTHBIX
pe3yJIbTaToB
OT—— JIn4HOCTHBIE pe3yJIbTaThI
peau3aluy NPpOrpaMMbl BOCIIUTAHUS
NPOrpaMMblI
BOCIIUTAHUSA
JIP 6 OpueHTHPOBaHHBIN Ha MPO(ECCHOHABHBIC TOCTHKCHHUS, ICATEIHHO
BBIpa)KAIOLINH [TO3HABATENIbHBIE HHTEPECHI C YUYETOM CBOUX CIIOCOOHOCTEH,
00pa3oBaTeNbHOTO U MPO(heCCHOHATEHOTO MapIIpyTa, BHIOpaHHOK
KBaTM(UKAITIH
JIP 16 IIpuHUMAIOIIKI OCHOBBI 3KOJIOTUYECKOU KYJIBTYpPBI, COOTBETCTBYIOLIEN
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJICHUS, TPUMEHSIOIIUI OIBIT
HKOJIOTMYECKH OPUEHTUPOBAHHOMN pe(IeKCUBHO-OIIEHOYHOMN U MPAKTUYECKON
JeSITeIbHOCTH B dKU3HEHHBIX CUTYalUsX U MpodeccuoHaabHON
JIeSITEIIbBHOCTH
JIP 19 JleMOHCTpUpYyIOLUI YPOBEHb IIOATOTOBKH, COOTBETCTBYIOLIUN
COBPEMEHHBIM CTaHAAapTaM U MEePEAO0BbIM TEXHOJIOTUSAM, TOTPEOHOCTIM
PETHOHAJIBHOTO PHIHKA.




1.4. KosinyecTBO 4aCOB Ha 0CBOEHUE MPOrPaMMbI T CHUILIUHBI:

Jis crienuanbHOCTH:

20.02.04 — I[oxxapHast 0€301aCHOCTb

YyebOnas Harpy3ka (Bcero) - 72 Jaca,
8 Mom uucine:

VYyeOHas Harpy3ka BO B3aUMOJICHCTBUH C TIperoiaBareiieM - 72 Jaca;
8 Mom uucine:

- n1abopaTopHble U MpakTUueckue 3ausaTus - 10 yaca

- camocTosTeNnbHas paboTta — 0 yacoB



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bun yueOHoO# paboThI

O0BeM HacoB

Y4yeOHast Harpy3ka (Bcero) 72
Y4yeOHasi HAarpy3Ka BO B3aMMO/IeiiCTBUM € NPenogaBaTesaeM, B 72
TOM YHCJIe

[TpakTrueckue paboTsl/ B (hopMe MPAKTHUECKON TOATOTOBKU 10/10
KoHTponbHbIE paboThI -
CamocrosiTeibHas padora -
[TpomexyTounas attectauus (aud.3ader) 2




2.2. TemaTu4yeckuid IJIaH U coaep:xkanne yueOHoi gucuunanabl OY1.09 Xumus

dopmupyem
HaumeHoBaHue Conep:kanue yuyeOHOro MaTepuasa (0OCHOBHOE M NMPO(PeCcCHOHATIBLHO-OPUEHTHPOBAHHOE), Oo0bem ble
Pa3iesioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTY.Ib 4acoB KOMITETEH A
|}
1 2 3 4

OcHoBHOE coepKaHue 72
Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA 8
Tema 1.1. OcHoBHOe coJep:kaHue 6 OK 01
Ctpoenne atomoB | Teopernueckoe o0ydeHune 4
XAMAHCCKAX CoBpeMeHHass MOJeIb CTpocHUs aroma. CHUMBOJMYECKHH SI3BIK XHMHH. XHUMHYECKAN 3JIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(purypamust atoma. Kinaccudukanuss XUMAYECKUX JJIEMEHTOB (S-, p-, d-31eMeHTHI).
Hpupozia BaneHTHBIE ~ SNIEKTPOHBI.  BaleHTHOCTB.  DJEKTpOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 4
XUMUYECKOH DIIEKTPOOTPUIIATETIBHOCTh. BHIBI XHMHUYECKOH CBsA3U (KOBAJICHTHAs, HWOHHAS, METAJUINYECKasl,
CBA3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs

IIpakTH4eckue 3aHATHSA 2

Pemienune 3amaHvii Ha WCHOJAB30BAHUE XUMHUYECKOM CHMBOJMKM M HAa3BAHUN COCIUHEHUN IO

HOMEHKJIATYpE MEXKIYHAPOIHOTO COK3a TEOPETUIECKOM M MPUKIIATHON XUMUH M TPUBHAIBHBIX Ha3BaHHUI

JUISL COCTABIICHUS XUMHYECKUX (OPMYJI IBYXaTOMHBIX COEAMHEHHH (OKCUIOB, CYAb(UI0B, THAPUIOB K

T.I.) ¥ JPYTUX HEOPTAaHUYECKUX COEANHEHHI OTIEIBHBIX KJIaCCOB. 2

[pakTuyecKue 3aJanusl Ha YCTAaHOBIICHUE CBSA3M MEXKIY CTPOEHHEM aTOMOB XMMHYECKUX DJIEMEHTOB U

MEPHOTNYECKAM U3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M MX COEIAWHEHHWH B COOTBETCTBHHU C

nojoxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Iepuonnuecknii | MpakTHyecKne 3aHATHS 2 OK 02
3aKOH H Ta0muIa [Meproanyeckas cucreMa XUMHIeCKuX snemMenToB J[. M. MenneneeBa. ®u3ndecKuii CMBICIT
JA.W. Menneneesa ITepuoauueckoro 3akona J[.M. Meneneesa. 3akOHOMEPHOCTH M3MEHEHHS CBOUCTB XMMHYECKHX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOXKHBIX BENECTB B COOTBETCTBUH C MOJI0KEHUEM )

XUMHUYECKOTO0 aemMeHTa B [lepronnueckoit cucteMe. MupoBO33peHUYECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.




Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3aLUI0 XUMUYECKUX
3JIeMEHTOB «MeTaNTM4YecKie / HEeMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX BJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOJIMUECKON CUCTEME
xumuueckux ayiemenToB J[.1. MeneneeBa»

Pa3nen 2. Xumnueckue peaknuu 10
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 6 OK 01
XUMHAYECKUX Teopernueckoe o0yuenue 4
peakuui Knaccugukanus 1 TUIIBI XUMUYECKUX PEAKIMI C yyacTHEeM HeopraHuueckux BemiectB. CocTaBiieHUe
YpaBHEHUN peaklUi COeAMHEHUs, PA3I0KEHUS, 3aMEIIICHHs], 0OMEHA, B T.4. PEaKlUil TOPEeHUsI,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIEHUI-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEIb. 4
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIM METOAOM JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPOIE, TPOM3BOJICTBEHHBIX MpOIIeccax U
KHU3HEJIEATeIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHSA 2
KonuyectBennsie oTHOmeHns B XUMUH. OCHOBHBIE KOJUYECTBCHHBIC 3aKOHBI B XMMUU U PACYETHI 110
YpaBHEHMSM XMMHMYECKMX peakuuid. Moyib Kak eJMHMIAa KOJIM4ecTBa BelecTBa. MoisipHas Mmacca.
3aKOHBI COXPAaHEHUs Macchl M 3HEpPruu. 3akoH ABorajpo. MossipHblii 00beM ra3oB. OTHOCHUTENbHAS 2
IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEaKLUH C MCIOJIb30BaHHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
DNEeKTPOIUTHYECKA [ TeopeTHdeckoe 0bydenne 4 OK 04
T ANCCONMAIMA U Teopys 21eKTPONMTHYECKON ucconnarui. VoHbI. DIEKTPOIUTHI, HEXNEKTPOIUTHI. Peakiiun HOHHOTO
MOHHbIH 0OMEH oomena. CocTaBlieHHE peakIii MOHHOTO OOMEHa IMyTEM COCTABJIEHUS WX TIOJNHBIX W COKPAIICHHBIX 4
MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKklui
Paszpgea 3. CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 18
Tema 3.1. OcHoBHOe coaep:kaHue 8 OK 01
Knaccupukanus, | Teoperuueckoe o0y4enue 4




HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILECTB

[Ipeamer Heopranuveckoit xumun. Knaccudukamnus HeopraHndecKux BeniecTB. [IpocThie U CI0KHBIC
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3auMocBs3b
HEOPraHUYECKHX BEIEeCTB. ATrperaTHble COCTOSIHU BemecTBa. Kpucrammueckue u aMmophHbIe
BelllecTBA. THUIIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs, METAJNINYECKast).
3aBUCHMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIIeTKH. 3aBUCUMOCTh
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJAa XUMUYECKOMN CBA3U U TUIA KPUCTALINYECKON PEIIETKH.
[TpyuymHBI MHOTOOOPA3Us BELIECTB

HpaKaneCRne 3aHATHSA

Homenknatypa HeopraHmueckux BEIIECTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXOS M3 Ha3BaHUs BEIICCTBA MO MEKIYyHAPOTHOM
(MIOITAK) unu TpuBUaIbHON HOMEHKIIATYpE.

Pemenne mpakTUYecKUX 3aJaHUNA MO KIaCCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEUIECTB PA3NMYHBIX KJaccoB (yrapHblii Tra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
W3BECTh, HETallleHast U3BECTh, MUTHEBAS COJIa U PYTHX): HA3bIBATh U COCTABIISTH (POPMYITbl XUMUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMUYeCKoi HHPOpMAIUK (CPEICTB MacCCOBOM MH(pOopMaIuu, ceth MHTepHET U IpyrHe).
[Tonck nHpopMaIum Mo HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMynam

OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKHX
BCIIESCTB

OcHoBHOE coaepKaHue

10

Teopernueckoe o0y4enue

10

Meramibl. O6mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaioB. CriocoObl TOJIydeHHs. 3HAaYeHUe
METAJIOB M HEMETaJNIOB B TPHUPOJAE U KHU3HEACITENLHOCTH 4YelOBeKa M opraHu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aIUTHI METAIIIOB OT KOPPO3HH

Hemeramnpl. OOmme ¢u3myeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THWIMYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMmeHKIIaTypa coeluHeHUI HeMeTaioB. KpyroBopoTsl
OMOTeHHBIX 2JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, THUIPOKCUIOB, KUCIIOT,
coJiel ¥ Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUM,
BBICHINX OKCHJIOB U THAPOKCUJIOB

OK 01
OK 02




Pazneua 4. CrpoeHne 1 cBOIICTBA OPraHUYeCKHUX BelleCTB 26
Tema 4.1. OcHOBHOe co/iep:KaHue 6 OK 01
Knaccupukanus, | Teoperuueckoe oGy4yenue 6
CTpOCHUE U [losiBneHne n pa3BUTHE OPTraHMYECKON XMMHUHU Kak Hayku. [Ipenmer oprannueckoin xumuu. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XUMUYECKOE CTPOEHHUE KaK IOPSANOK COCIUHEHMsS] aTOMOB B MOJIEKYJE COIVIACHO MX BaJICHTHOCTH.
BEILECTB OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coeanHeHuin A.M. bytieposa.

VYriuepogHblii CKEIET OPraHU4YeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO 6

CTpOEHMS MOJIEKYJ. MI3oMepusi U U30MepHI.

[lonatue o ¢yskuuonaneHoW rpynne. Panukan. IlpuHnunsl kinaccuuUKanuyd — OpraHUYECKHX

coequHeHn. Mex1yHapo/iHasi HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYpbl OPraHUYeCKUX COSTUHEHUI.

[Tonatue 00 azoTcoAepKaIUX COSIUHEHUAX, OMOIOrMYECKH aKTUBHBIX BEIleCTBax (yIJIeBO/AX, KUPaX,

0eJKax u Jip.), BRICOKOMOJICKYJISIPHBIX COSTMHEHHSX (MOHOMED, TOJIMMED, CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHOBHOe co/iep:KaHue 12 OK 01
CeoiicTBa Teopernueckoe odyueHne 12 OK 02
OPTaHUYCCKHUX OU3NKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUM OTACIBHBIX KiIacCcoB (OCOOCHHOCTH OK 04
COCIMHEHUN KJIacCCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gpopmysa; u3oMepus;

¢u3nyeckre CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOB! OTYUYEHNUS):

— MpenebHbIe YITIEBOAOPObl (aIKaHbl M IUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX 10

MCTOYHHKOB TEIUIAa B IPOMBIIIIEHHOCTH U ObITYy. CBOHCTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKACHUE B

IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HelpeieabHbIe (aJIKEHBI, AIKMHBI U AJIKa/INEHbI) U apOMaTHYECKHE yIiIeBo10poabl. ['opeHue aneTuieHa

KaK UCTOYHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHH JUISl CBAPKU U PE3KU METAIIIIOB

— KUCIJIOPOCOepKaIlIie COeTUHEHUS (CIUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI M 3(UPHI, alIbJETUIBI U

KETOHBI, JKUpbI, yriaeBojbl). [IpakTHueckoe MpUMEHEHHE OSTHIECHIJMKONSA, TIIMLEpHHa, (eHoma.

[Ipumenenue Qopmanpaernaa, aneraibAeryuaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX

KapOOHOBBIX KUCIIOT. MOIOIIME CBOWCTBA MbLIa

— a30Tco/ieprKallue COeAMHEHNs (AaMUHBI 1 aMUHOKHUCIIOTHI, OeNikn). BricokomMomneKynsapHble COeTUHEHUS 2

(cuHTeTHYECKME W OMOJOTMYECKU-aKTHBHbIE). MoOHOMeEp, MOJUMep, CTPYKTYpHOE  3BEHO.

[Tonumepu3anus 3TUIEHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUSI.

I'enernueckas cBA3b MEXKAY KJacCaMHM OPraHUYECKUX COETMHEHUN
Tema 4.3. OcHoBHOe coaep:xaHue 8 OK 01
Unentudukains | Teoperuueckoe obydenne 8 OK 02




OPraHUYECKHUX buooprannueckue coenunenus. Ilpumenenume u Ouosoruyeckas poib yriaeBoaoB. OkxucieHue OK 04
BEIIIECTB, UX YIJIEBOAOB — MCTOYHUK DSHEPrUM JKUBBIX OpraHu3MoB. OOnacTH NpPUMEHEHHS aMUHOKHCIIOT. 4
3HA4YEHUE U ITpeBpaienust OenkoB nuiy B opranusme. buonornyeckue Gpynkuu 0enkos. buonornyeckue GpyHkuun
pUMEHEHHE B XKHUPOB. PoJIb OpraHnueckoil XMMHUK B peHICHUH NMPOoOJIeM MUIIEBOH 6€301aCHOCTH
OBITOBOM U Ponp opranuuyeckoil XMMHMHM B pPELIEHUHM MPOOJIEM 3SHEPreTHdeckoil Oe30MacHOCTH, B Pa3BUTHH
IPOU3BOJICTBEHHOM | MEIUIMHBI, CO3/[aHUU HOBBIX MAaTEPUATIOB, HOBBIX HCTOYHUKOB YHEPTUU (&IbTEPHATHBHBIC HCTOYHUKU
ACATEIbHOCTH sHeprun). OnacHOCTb BO3JACHCTBUS HA )KUBbIE OPIraHU3MbI OPraHUYECKUX BELECTB OTJEJIbHBIX KJIaCCOB 4
YyeJioBeKa (YriaeBoJopodbl, CHOUPTHIL, (EHOJIBI, XJIOPOPraHMYECKHE MPOU3BOIHBIC, albACTHIBI U Jp.), CMBICI
HoKasareJs peslesIbHO JOMyCTUMON KOHIIEHTPALUH
Pazpnean S. Kunernueckue u TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XHMUYECKHX PeaKui 4
CxkopocTh OcHoBHOe coJep:kaHue 4 OK 01
XUMHYECKHUX Teopernueckoe o0yueHue 4 OK 02
pEaKInu.
CKOpOCTb peakiiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHbIX (aKTOPOB: MPUPOJbl PEArMpYIOLINX BELIECTB,
KHMHHCCKOC KOHIICHTPALIMU PEarrpylomuX BEIECTB, TEMIepaTypbl W IUIOMIAJH PEAKIMOHHOW ITOBEPXHOCTH.
PaBHOBCCHC TemnnoBblie 3G HEKTh XUMUYECKUX peakid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH. 4
OO6patuMocTh peakuii. XMMHYECKOE PABHOBECHE U €T'0 CMEIIEHHUE MO ICHCTBHEM Pa3InIHBIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB WM TPOAYKTOB pPEaKLMH, MaBlIEHHE, TeMIeparypa) Ajis CO3/aHUus
ONITUMAIILHBIX YCIIOBHI MPOTEKaHUS XUMUYECKUX rporieccoB. [Ipuammmn Jle [Hlarenne
Pazneu 6. PacTrBopsI 2
Tema 6.1. OcHoBHOE coiep:KaHHe 2 OK 01
Ionsitie o Teoperuyeckoe o0yueHue 2 OK 02
pacTsopax PacTBopenre Kak (U3MKO-XUMHUUeCKHi mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBoprmMocTs. MaccoBast 105151 pacCTBOPEHHOT0 BelecTBa. CMbICH ITOKa3aTes MpeieabHO A0MYCTUMOM
KOHIIEHTPALIMHU U €r0 MCII0JIb30BaHKUE B OLIEHKE 3KOJIOIMYeCcKOoi 6€30MacHOCTH.
[IpaBmia sKONOrMYECKU 11€71€cOo00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM AESITENBHOCTH B LIESIX )
COXPAHEHHs CBOETO 3/I0POBbsSI U OKPYKAIOLIEH MPUPOIHON Cpebl; OMACHOCTh BO3ACUCTBUS HA KUBBIE
OpTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB.
Perienue npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPHI, UCIOJIb3yeMble B OBITOBOW U
MIPOM3BOJICTBEHHON JIESITEILHOCTH YeJIOBEKa
IIpodeccnoHabHO-0PUEHTUPOBAHHOE COJlePKaAHNeE (COAepPKaHUe PUKJIATHOT0 MOLYJIs1) 2
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOI IEATEILHOCTH YeI0BeKa OK 01




Xumusi B ObITY U |OcHOBHOE coepKaHme 2 OK 02
IIPOU3BOCTBEHHOMN
P A Teoperuueckoe o0yueHue 2 OK 04

JEATENLHOCTH = " = OK 07
HeOBEKA Hogeiimme 1ocTHKeHNss XUMUYECKONH HAYKU U XUMHUYECKOW TeXHOJIOTUHU. Poib XuMun B obecrieueHrN

9KOJIOTUYECKOH, SHEpreTH4ecKoil 1 NuiieBoil 0e30nacHoOCTH, pa3BUTUU MeaUIMHbL. [IpaBuia noucka u ’

aHanmM3a XUMHYECKOW HH(QOpManM M3 pa3IMYHBIX HMCTOUYHUKOB (HayuyHas W Yy4eOHO-Hay4yHas

JUTEpaTypa, CpeJcTBa MaccoBOi nHpopmanyu, cetb MHTEpHET)

IIpoMe:xxyTOYHas aTTEeCTAllUA N0 AUCHHILIMHE (U depeHMPOBAHHBIN 3a4eT) 2

Bcero 72




3. YCJIOBUSA PEAJIM3ALIUU TPOTPAMMBI JUCHUTIJIMHBI
3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPHATBLHO-TEXHUYECKOMY
Obecnevennio.
Jns peanuzauuyd TPOrpaMMbl  JUCHUIUIMHBL JOJKHBI OBITH MPETYCMOTPEHbI

CJIeNyIOlMEe CHEeUalbHbIE MOMENICHUS: Y4eOHbII KaOWHET XUMHUU W/WIK y4eOHOU
XUMUYECKOH JTa00paTOpHH.

OGopynoBanne y4yeOHOro KaOuHeTa (HAIVISIAHBIE TMOCOOMA): HAOOPHI
IaPOCTEPKHEBBIX MOJIENEH MOJIEKYJ, MOJAEIN KPUCTATUIMYECKUX PEIIETOK, KOJUICKIIUU
MIPOCTHIX U CJIOKHBIX BEIICCTB W/WIA KOJUICKITUN TIOTMMEPOB; KOJIJIEKIIHS TOPHBIX TTOPO]T
U MUHepayioB, Tabnuiia MenueneeBa, yueOHble GUIbMBI, IUPPOBBIE 00pa30BaTEIbHBIC
pecypcesl.

Texnudyeckue cpeacrBa  O0y4YeHHsI:  KOMIIBIOTEp C  YCTPOWCTBaMU
BOCIIPOM3BEAECHUSA  3BYKa, [PUHTEpP, MYJIbTUMEIHA-NIPOCKTOP C  BKPAHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP sl IPE3CHTALIHIA.

OoOopyaoBanue Jadoparopuu M pado4Yux MecT JIA0OPATOPUU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, NPEIAMETHbIC U TMOKPOBHbBIC
CTEKJIa, MJIAHIIETHI JJIsl KaleJdbHBIX peakiuii, (UiIbTpoBalibHasi Oymara, MpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKHU, PE3UHOBBIE TTPOOKH, POHAPUKH, HAOOP PEaKTUBOB, CTEKIISTHHbBIE
NAaJI0YKH, MITATUBBI 7151 TPOOUPOK; MEPHBIC LIUITUHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenutenbhbie unHapudeckue (50-100 M), crynku ¢ nectukom, GapPopoBsie YalIKu,
MUHIETHI, (GUIBTPHI OyMaXKHbIE, BaTa, MapJisd, YacOBBIE CTEKJIa, JJIEKTPOILUIUTKH,
Ja00paTOPHBIE MITATUBBI, CHIUPTOBBIC TOPEJIKU, CIIUYKH, MPUOOP IJIS MOJTYyUYCHUS Ta30B
(i mpoOupKa ¢ ra300TBOJHON TPYOKOM), nepkaTenu sl MPOOUPOK, CKISIHKU JIJIst
XpaHEHHUs PEaKTUBOB, pa3daTouHble JOTKU; XxuMmudeckue crakansl (50, 100 u 200 mu);
HINaTeNIN; TUHIEThI; TUTEIbHBIC MBI, CEKYHIOMEPHI (TaiMephl), MEPHbIE POOUPKH
(ra 10-20 mm) u mepusbie koobI (25, 50, 100 u 200 M), BoasHas 6aHs (W11 TEPMOCTAT),
CTEKJIIHHbIE TMAaJIOYKH; KOHWYECKHWe KojJObl mns TutpoBanus (50 um 100 wmn);
WHJIMKATOPHBIC TIOJIOCKHU JiJIs ompenesienuss pH u crangapTHas MHAMKATOpHAs IIKaja;
YHUBEpCaIbHBIA UHIMKATOP; numneTku Ha 1, 10, 50 ma (wm no3aropst Ha 1, 5 u 10 mn),
OOpETKH ISl TUTPOBaHMS, MeTUIIMHCKKE puIlsl Ha 100—150 M, nabopatopHsie u/unu
aHajguTU4Yeckue Becbl, pH-meTpwl, cymwibHbIM 1mKad, u Jap. J1abopaTopHOE
obopynoBaHue.

3.2. UudpopmanuoHHoe odecrniedeHue 00y4eHust

Jlnst peanuzanmu mporpaMMbl OMOTHMOTEUHbIN (OHA 00pa30oBaTEIHHOM OpTraHU3aluN
JIOJDKEH MMETh TeYaTHBIE W/WIIN SJIEKTPOHHBIE 00pa3oBaTeNIbHbIC W HHPOPMAIIHOHHBIC
pECYpCHI, pEKOMEHJIOBAaHHBIE JI HWCIOJIh30BaHUS B 00pa3oBaTELHOM Ipollecce, He
cTapie 5 JeT ¢ MOMEHTa U3IaHuUs.



OcHoBHas1 IuTEepaTypa
1. Tynukun, E. 1. Xwumusa. B 2 4. Yacte 1. O0Omas u Heopranudeckas
XUMUS : YYEOHUK [JIsI CpeaHEero TmpodecCHoHaIbHOro oOpa3zoBaHUs /
E. . TynukuH. — 2-€ u3a., ucop. u gon. — Mocksa : U3narensctBo FOpaiiT,
2023. — 385 c. — (IIpodeccnonanbHoe obpa3zoBanue). — ISBN 978-5-534-
02748-8. — Tekct : amekTpoHHbIN // O0pa3zoBarenbHas miatdopma FOpaiit
[caliT]. — URL: https://urait.ru/bcode/513730

2. Tymukune, E. 1. Xwumusa. B 2 4. YHacte 2. Oprannydeckass XuMus :
YUYEOHUK TLISt CpEIHEro npodeccuoHaIbHOTO oOpa3oBaHus /
E. . TynukuH. — 2-€ u3a., ucop. u gon. — Mocksa : U3narensctBo FOpaiir,
2023. — 197 c. — (IlpodeccuonanbHoe obpa3zoBanue). — ISBN 978-5-534-
02749-5. — TexkcT : anekTpoHHbIN // O6pa3oBarenbHas 1ardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/513731

JlonmoJTHUTE/IbHAA JIUTEpaTypa
Hukutuna, H. I'. O6mas u Heoprannyeckas xumus. B 2 4. Yacte 1. TeopeTtuueckue
OCHOBBI : YYEOHUK M MPAKTUKYM JJisi CpeaHero npodeccuoHaibHOro oOpasoBaHus /
H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-e¢ u3g., nepepad. u jgon. — Mocksa :
M3patensctBo FOpaiit, 2023. — 211 c¢. — (Ilpodeccuonanbuoe obOpazoBaHue). —
ISBN 978-5-534-03676-3. — Texct : anextponnsii / Obpa3oBarenbHas miatopma
FOpaiit [caitt]. — URL: https://urait.ru/bcode/514849

Hukutuna, H. I'. OOmias u HeopraHuydeckasi XUMHUs: XUMHUSI DIIEMEHTOB :
YYEOHHMK M TPAKTUKYM JJIs CpEeIHEro rnpodeccuoHalibHOro ooOpazoBaHus /
H. I'. Hukutuna, B. W. I'pebenbkoBa. — 2-e u3ia., nepepad. u gom. —
Mocksa : MznarensctBo FOpaiit, 2023. — 304 c. (ITpodeccuonanbHoOE
ob6pazoBanmne). — ISBN 978-5-534-16281-3. — TekcT : 3J€eKTpOHHBIN //
O6pazoBaresbHast miatgopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/530734




4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJIMHBI

KoHTponb u onieHKa pe3ynbTaToB 00y4eHHs] OCYLIECTBIIAETCS MPENOIaBaATEIEM B
IPOIIECCE MPOBEICHUS MPAKTUISCKUX 3aHATUN U 1a00paTOPHBIX paboOT, TECTUPOBAHUS, A
TAaKX€  BBITOJIHEHUS

00yYarIUMUCS 3a/IaHuH,

UcCienoBaHni. Pe3ynbTaTel 00ydeHUsT ONPEETAIOT, YTO 00YJArONTHECs JOJKHBI 3HATH,

WHIWBUAYaJIbHBIX ITPOCKTOB,

INOHMMAThb U ICMOHCTPUPOBATH 110 3aBCPIICHUN U3YUCHUA JUCIHUILIIINHLBI.

Pe3syabTaTsl Pe3ysabTarsl 0cBOCHUA @®opMbI U METOIbI OLIEHKH
OCBOEHMS AUCHUILTHHBI
AUCHHUILIMHBI HANPaBJeHbI HA
¢dopmupoBanue
OK u IIK JIP
DopMyIMPOBATH OK.01.0 JIP.6 1. Tect «CTpoeHre aTOMOB XUMHUYECKHUX JIEMEHTOB U
0a3oBLIe MOHATHS H K.02 JIP.16 IPUPOJA XUMUYECKON CBA3U».
3aKOHBI XMMMHU: JIP.19
. 2. 3aaym Ha COCTABIIEHUE XUMUYECKUX (POpMyI
CocraBnATth :
SHMIECKHE JIBYXaTOMHBIX COeTMHEHUN (OKCHJIOB, CYJIb(HIOB,
bopMyIbI TUAPUJIOB U T.I1.).
COCIIMHCHMH B 3. 3agaHus Ha UCIOJIb30BAHNE XUMHUUECKON
COOTBETCTBUH CO CHUMBOJIMKY W HAa3BAHUH COCIMHECHUH 110
CTCTICHBIO OKUCIICHHA HOMEHKJIAType MEXKIYHAPOIHOTO COI03a
XUMHYECKHUX yp g JLYHApOa .
>7EMEHTOB, HCXOIST TEOPETHYECKOM U MPUKIIATHON XUMHUH U
13 BAJTCHTHOCTH M TPUBHUAJILHBIX Ha3BAHUM JIJISI COCTABIICHUS
AIEKTPOOTPHUIIATEIHH XUMUYECKHUX (DOPMYJT IBYXaTOMHBIX COCAMHEHUMN
OCTH.: (oxcu0B, cynb(pUI0B, THAPUIOB U T.II.) U APYTUX
HEOPraHWYECKUX COEAMHEHUI OTJENbHBIX KJIACCOB
DopMyIMPOBATH OK.01.0 JIP.6 1. IIpakTrueckue 3ajaHusl Ha YCTAHOBIIEHUE CBSI3U
6azoBble NOHATHS U K.02 JIP.16 MEXKy CTPOEHHEM aTOMOB XMMHUUYECKHUX DIIEMEHTOB 1
3aKOHBI XMMMHU: JIP.19 .
. MEPUOINYECKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX
XapakTepus3oBaTh _
XUMHYECKHE AJIEMEHTOB M X COCJAMHEHUI B COOTBETCTBUU C
HJIEMEHTHI B nosioxxeHueM [lepuoanueckont cucreme.
COOTBCTCTBHH C HX 2. IIpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUYECKUE
MOJIOKEHUEM B
. 3a/IaHMs] Ha XapaKTepU3alNI0 XUMHUYECKUX
MEePUOIUUECKON /
CHCTEMe XMMITIECKIX aneMeHTOB: «MeTtamnieckue / HeMeTauInueCKue
anemenTos J[.W. CBOMCTBA, AEKTPOOTPULATENBHOCTh U CPOACTBO K
Menpeneesa DJICKTPOHY XHMMHYCCKHUX 3JICMEHTOB B COOTBETCTBUE C
WX DJIEKTPOHHBIM CTPOECHUEM U TTOJIOKEHUEM B
MePUOINUECKON CHUCTEME XUMUYECKUX DJIEMEHTOB
J.1. MennaeneeBa»
Xapakrepu3zoBarhb OK.01, JIP.6 1. 3agauu Ha cocTaBiIEHUE YPABHEHUI peaKIuii:
TANBL XAMHIECKUX OK.04 JIP.16 — COEIMHEHNS], 3aAMEIIEHNUS, PA3I0KEHUS, OOMEHA;
eaKIuii:
peaK JIP.19 — OKUCTTUTENBHO-
CocTaBisATh peaKIuu .
COeIMHEHHS, BOCCTAHOBUTEJIBHBIX PEAKIIMM C UCTIOIb30BAHUEM
pa3NoXKeHus, MeTO/1a 3JIEKTPOHHOTO OajaHca.




oOMeHa, 3aMeIICHUS,

2. 3az[aq1/1 Ha pacycT MacChl BEIICCTBA WIN 00BEMa

OKHCJTUTCIILHO- ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
BOCCTaHOBUTEIIbHBIE ,
o— Wi 00bEMY OIHOTO U3 YYaCTBYIOUIMX B PeaKLUH
BEILIECTB; PACUETHI
Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOYKTOB
peaxiuu, eciIy OJJHO U3 BELIECTB UMEET IPUMECH
Xapakrepu3oBarb JIP.6 1. 3ananus Ha cOCTaBIEHUE MOJIEKYJISIPHBIX U
THIBI XUMHIIECKHX JIP.16 MOHHBIX PEAKIMI ¢ yIaCTUEM KUCJIOT, OCHOBAHHMI U
eaKIuii: .
peai JIP.19 CoJIeH, yCTaHOBJIEHUE U3MEHEHUS KUCIOTHOCTH
CocraBiATh
ypaBHCHHS Cpeabl
XUMHUYECKHX
peakuuy HOHHOTO
oOMeHa Cc ydacTueM
HEOPraHMYeCcKuX
BEIIIECTB
Hccaenosarn OK.01 JIP.6 1. Tect «HoMmeHKI1aTypa U Ha3BaHUE HEOPTAHUYECKUX
CTPOCHHE 1 JIP.16 BEIIICCTB UCXOS U3 UX XUMHIESCKON (HOPMyIIBI HiTH
cBOiicTBA o
JIP.19 COCTaBJICHUE XUMHUECKON (HhOPMYJIIBI UICXOIS U3
HEOPraHM4YecKuXx 5
BeIeCTB: Ha3BaHMsI BEILLIECTBA [10 MEXIYHAPOIHON WIIN
Krnaccudumnuposatsb TPUBUAIILHON HOMEHKJIATYPE».
HEOPraHnICCKHUE 2. 3ajaym Ha pacyeT MaccoBO 101U (Macchl)
BelllecTsa B XMMUYECKOT'0 3JIEMEHTa (COEJMHEHNUs) B MOJIEKYJIe
COOTBETCTBUH C UX
CTpOEHHEM (cmecn).
3. [IpakTrueckue 3a1aHus O Kiaccu(puKaluu,
HOMEHKJIAType U XUMHUYECKUM (opMyiaM
HEOpPraHMYECKUX BEIIECTB Pa3IMUHBIX KIJIACCOB.
HccaenoBarnb OK.01, JIP.6 1. 3agaHus Ha COCTABIICHHE YPAaBHEHUN XUMUYECKUX
CTpocHHE 1 OK.02 JIP.16 pEaKIuii ¢ y4acTHEM MPOCTBIX M CIOKHBIX
CBOIICTBA
JIP.19 HEOPraHMYECKUX BEIIECTB: OKCUIOB METAJIIOB,
HEOPraHu4ecKux
BeIIeCTB: HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;
YcraHaBiauBaTh HEOpPraHMYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEPHBIX
3aBUCHMOCTD TUAPOKCHJIOB, HEOPTaHUYECKUX COJIEH,
(1)1/1331 KO-XHMHHCCKHX XapaKTepU3YIOIINX UX CBOMCTBA U CIIOCOOBI
CBOICTB
HEOPTraHUYECKHMX IOy ICHHL.
BELIECTB OT CTPOCHHUS 2. IIpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKUE
4TOMOB 1 MOJIEKYJL, a 3a/1aHKs Ha CBOMCTBA U MOJy4YE€HUE HEOPTraHUYECKUX
TaKXe TUTa BEILECTB
KPHUCTAITHYECKOM
pEIIETKH
HccaenoBarnb OK.01 JIP.6 1. 3aganus Ha cocTaBlIeHHE HA3BAHUI OPraHUYECKUX
cTpoeHune u JIP.16 COEIMHEHUH 10 TPUBUATILHOW MIIM MEXAYHAPOAHON
cBOIiCTBA .
S — JIP.19 CHCTeMaTHUYECKOil HOMEHKIIAType.
BEleCTB: 2. 3ajanns Ha COCTABJICHUE TOJIHBIX U COKPAIEHHbIX
Knaccugunuposats CTPYKTYPHBIX ()OPMYJT OPraHUYECKHX BEILECTB
OpPTaHUYCCKHUC OTIENbHBIX KJIACCOB.
BELIECTBA B




COOTBCTCTBHHU C UX

3. 3agauu Ha ompeneeHre mpocTeneld GopmMyITbl

CTpOCHHUEM OPraHUYECKOM MOJIEKYJIBI, HCXOIS U3 DJIEMEHTHOTO
cocrana (B %)

HccnenoBartn OK 01 JIP.6 1. 3aganus Ha COCTaBIICHHE YPAaBHEHUN XUMUYECKUX

CTPOCHHE 1 OK 02 JIP.16 pEaKIuii ¢ y4acTHeM OPraHMYEeCKHUX BEIIECTB Ha

;iﬁﬁi;ﬁ?ﬂec’mx OK 04 JIP.19 OCHOBaHUU UX COCTaBa U CTPOEHUS.

BeleCTB: 2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUN XMMHUYECKUX

YcTranaBiauBaTh pEaKLuii, WUTIOCTPUPYIOLINX XMMUYECKHE CBOWCTBA C

3aBUCUMOCTD Y4E€TOM MEXaHW3MOB MPOTEKAHMS JTAHHBIX PEaKIUi 1

(1)1/1331 KO-XHMHUHCCKUX TEHETUYECKOW CBSI3M OPraHMYECKHUX BELIECTB Pa3HbIX

CBOMCTB

OPraHUYECKHX KJIaccos.

BEILIECTB OT CTPOCHUS 3. PacueTHble 3a1auu TI0 YpaBHEHUSIM PEaKIUi ¢

MOJICKYJI y4acTHEM OPTraHNYCCKHUX BEIICCTB.

Hccnenosartsb OK 01 JIP.6 1.IIpakTuKO-OpHEHTUPOBAHHbIE 3aJaHUSI 110

Ka9CCTBCHHBIC OK 02 JIP.16 COCTaBJICHUIO XMMUUYECKUX PEAKIIU C ydacTHEM

g E?EEEEGCKHX OK 04 JIP.19 OpPraHWYECKHUX BELIECTB, B T.4. UCIIOIb3YEMBIX IS UX

COCTMHEHMIA UICHTH(UKAIMY B OBITY M IPOMBIIUICHHOCTH.

OT/EJBHBIX KJIACCOB 2.JIabopatopnas pabora: “Unentudukarnms
OpPraHMYECKUX COCAMHEHUHN OTIEIBHBIX KJIacCOB™

Xapakrepuszoats |[OK 01 JIP.6 [TpakTHKO-OpHUEHTHPOBAHHBIE TEOPETUUECKUE

BJIMSIHHE OK 02 JIP.16 3a/1aHKs Ha aHau3 (PaKTOPOB, BIMSIOIINX HA

Pa3IHYHBIX JIP.19 M3MEHEHHE CKOPOCTH XUMHUYECKOW PEeaKIny.

(¢akTopoB Ha
paBHOBecHE U
CKOpOCThH
XHMHYECKHX
peaxkuuii:
XapakTepnu3oBaTh
BIUSHUEC
KOHICHTpPAIun
pearupyrommux
BEIIECTB U
TEMIIEPATYPHI HA
CKOpOCTb
XUMHYECKHUX
peakuui
XapakTepHu3oBaTh
BJIUSIHUE U3MCHCHUA
KOHICHTpPAIUH
BEILECTB, PEAKLIUU
cpensl U
TEMIIEPATYPHI HA
CMEILICHHE
XUMHUYECKOI'O
PaBHOBECHUS

HpaKTI/IKO-OpI/ICHTI/IPOBaHHLIe 3aJaHus Ha
MMPUMCHCHUC ITPUHIUIIA Jle-lllatense mis
HaXOXJACHUA HAITPaBJICHUA CMCIICHUS PABHOBCCUSA
XHUMHYECKOH PCaKIMA U aHAJIN3 (I)aKTOpOB,
BJIMAIOIIUX HAa CMCIICHNEC XUMHUYCCKOT'O PaBHOBCCHA




Uccnenosars OK 01 JIP.6 1. 3aaun Ha MPUTrOTOBJIEHUE PACTBOPOB.
UCTUHHEIE OK 02 JIP.16 2. IIpakTHKO-OpUEHTUPOBAHHBIE PACYETHBIC 3aJaHHs
pacTBOPHI C JIP.19 Ha JTUCTICPCHBIC CUCTEMBI, UCTIOJIb3yeMble B OBITOBOM
3alaHHBIMH U POU3BOJICTBEHHOM JEATEILHOCTH YET0OBEKa
XapaKTepUCTHKAM:
Paznuyarh uctuHHBIC
pacTBOPBI
OueHuBaTh OK 01 JIP.6 Keiic (¢ yuerom Oynymieit npodeccnoHaabHOM
gOCHCHCUTBHH OK 02 JIP.16 JIESITCIIBHOCTH )

BITOBOI U .

. |OK 04 JIP.19 TeMbl KEHCOB:

MIPOU3BOJICTBEHHON
NEATETBLHOCTH OK 07 1. I[Toreruienne Kaumara 1 BEICBOOOKIEHHUE Ta30BBIX
YeNoBeKa C MO3HIIHIA THJIPATOB CO JTHA OKEaHa.
9KOJIOTHYCCKOU 2. Bynymue matepuansl 1jisi aBua-, MallluiHO- U
0€30MacHOCTH

pruOOPOCTPOCHHUSL.
3. HoBble MaTepHaibl Uil CONHEYHBIX OaTapeii.
4. JlexapcTBa Ha OCHOBE PACTUTEIIFHBIX IPENapaToB




