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PaGowas nporpamva yueGuoit ancunnannsl OYJ1.09 Xumus pazpabGotana Ha ocHOBe TpeOOBaHMHi:

— QOeacpaTbHONO  TOCYJIAPCTBEHHOrO  00pa3oBaTebHONO CTaHJAapTa CcpeaHero  odumero

obpasosanns (1anee — ®I'OC COO) (yreepxaen npukasom MunucTepcTBa obpasoBaHHs W
Hayku PO ot 17.05.2012 N 413);

— OeaepATLHOND OCYAAPCTBEHHONO 00pa3oBaTe/IbHOIO CTaHAapTa no cneuxatbaoct: 20.02.02
3ammMTa B 9YPe3BLYANHBIX CHTYauMsx (0a3oBas NOAroTOBKA), YTBEPAICHHOIO NPHKA3OM
Musnncrepersa [Tpocsemenns Poccuiickoit ®enepamnn ot 7 mons 2022 r, Ne 535.

— OeaepatsHoil 00pa3soBaTeIbHON MporpaMMsl cpeaHero obmero oOpasoBaHHs (YTBEpAIeHa
npuxasom Munnpocsemenns Poccun ot 23.11.2022r. Nel1044)

— [lpumeproii paGoueii nmporpamMMel o0meo0pasoBaTeIbHOH Y4eOHOH IHCHHILIHHBI «XHMHS»

118 NpodecCHOHATHHBIX 00pa3’oBaTe/bHBIX OPraHH3ANMI TeXHOIOTHYeCKOoro npoduis
o0yuenns (VreepiicHa Ha 3acenannn CoBeTa no ONCHKE COJCPAaHHS H KadecTsa

NPHMEPHBIX pafovyHX mnporpamMM 00meo0pa3oBaTebHOTO H  COUHATHLHO-TYMAHHTAPHOTO
108 CI10 — IIporokoa Nel4 ot 30.11.2022r.)

PaspaboTunk:

Baamawmpos /1A, nmpenozasarens Xumuu [AIIOY  «TeTomcknii rocyJapcTBeHHbIH KOLICTK
PR IAHCKOH 3aIHTHD

PaccmoTpena u 0100peHa Ha 3ace1aHHH NPeIMETHO-IHK/IOBOH KOMHCCHH €CTeCTBEHHOHAYYHbIX
macumnaEs B marematikd  [AIIOY «Teromckuif rocyzapcTBeHHBIH KOLICIAK IPaXkIaHCKOMH
3aIHTHD,

npotokoa Ne 1. or,77.08.2024 r.

npeacenarens [MK: <&4E.T. Jlopoasosa/

Paccmotpena nenarormuyeckum cosetoM [AIIOY «Teriomckmii rocyaapcTBeHHBIH KOLICTK
IPaX1AHCKOH 3alHTHIY,

npotokon Ne 1, ot 2.108.2024 r.




1. MACHOPT ITPOT'PAMMBI YUYEBHOW JUCIIUILINHBI

OV .09 Xumus
1.1. O6aacTh NPUMEHEHUSI TPOTPAMMBI.
[Tporpamma MOJKET HCITOJTh30BATHCS IPYTUMHU npodecCuoHaTbHBIMU

o0pa3oBaTebHBIMA OPTaHU3ALUSAMHU, PEATU3YIONIMMHA 00pa30BaTEIbHYIO MPOTPAMMY
cpennero obmero oopazosanus B mpeaenax ocoerust OITOIT CITO na 6a3ze 0ocHOBHOTO
obmero obOpaszoBanus (IIIIKPC, TIIICC3). Ilporpamma cocraBieHa Ha OCHOBE
NPUMEPHOW MPOrpaMMbl Y4EOHON NUCIUTIIMHBI «XHUMHS» I CHEIUATBHOCTH
cpennero mpodeccuoHanpbHoro oobpazopanus 20.02.02 — 3ammTa B Upe3BBIYANHBIX
CUTYaIUsAX

1.2. MecT0 IMCHUILUIMHBI B CTPYKType OCHOBHOIl mpodeccHoHAIbHOI
o0pa3oBaTe/IbHOH MPOTrPAMMBI:

[Iporpamma mo xumMum pa3zpaboTaHa Ha OCHOBE TpeOOBaHWI K pe3ysbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeIHEro 00IIero oOpa3oBaHUA,
npeactaBieHHbix B @®I'OC COO, ¢ y4yeroM KOHUEMIMH MpernojiaBaHus y4eOHOro
npeamera "Xumus" B oOpazoBaTenbHBIX opranuzanusx Poccuiickoit deneparum,
peanu3ylonmx OCHOBHBIE OOpa3oBaTeIbHBIE MPOTPAMMBI, U OCHOBHBIX IOJOXEHUMN
dbenepanpHOl pabouel MporpaMMbl BOCITUTAHUS.

OO61eo0pazoBaTebHas TUCHUILIMHA «XUMUS» H3ydaeTcs Ha 0a30BOM YPOBHE B
00111e00pa3oBaTeIbHOM  IMKJIE Yy4eOHOro IjlaHa OCHOBHOM TpodeccroHaIbHON
oOpasoBarenbHOM  mporpammbl  Tpynn  cnenuaibHoctH  20.02.02  3ammTta B
YPE3BbIUANHBIX CUTYALIHSIX

TpynoeMKOCTh AUCIMIUIUHBI « XUMHUS» Ha 6230BOM YPOBHE COCTaBJISIET 72 yaca.

[TpuknagHoOii MOAYynh BKIOYAET OAWH pazaen. Pasmen 7 «Xumwust B ObITY U
MIPOU3BOJICTBEHHOM NEeATeIbHOCTU YeJI0BeKa peanusyercs LISt BCEX
npodeccuil/crenualbHOCTe Ha MaTepuaie KeWCOB, CBS3aHHBIX C JKOJOTHYECKOU
0€30MacHOCThI0O M OLIGHKOM  MOCHEACTBUM  OBITOBOM U MPOU3BOJCTBEHHOMU
JNEATeIbBHOCTH, MO  OTpacisM  Oyaymed  mpodecCHOHaIbHOW  JIeATEIbHOCTH
00yUaroIMXCs.

1.3. Henu wm 3agayum JMCUMILVIMHBI — Tpe0OBaHUSI K pe3yabTaTaM OCBOEHHA
JTUCHHUILINHBI:
3HAHUA M VMEHUS

D®opMyIHPOBATH 0a30Bble MOHATHSA W 3aKOHbI XUMHU:

® COCTaBJIATh XUMUUYECKHE (DOPMYJIBI COSTUHEHUM B COOTBETCTBUH CO CTETICHBIO
OKHCJICHUS XUMUUYCCKHUX DJIEMEHTOB, UCXO/S U3 BAJICHTHOCTH U
AIEKTPOOTPULIATEIBHOCTH:

® XapAKTEPHU30BATh XMMHYECKHUE FIIEMEHTHI B COOTBETCTBUM C UX ITOJOKEHUEM B
MEPUOJUYECKON CUCTEME XUMUYECKUX dieMeHTOB J[.1. Menneneesa

Xapakrepu3oBaTb TUNIbI XUMHYECKUX PeaKIMM:

® COCTaBJIATH PEAKIIMU COCAMHEHUS, PA3JIOKEHUs, 0OMEHa, 3aMeIleHHUs],


exp:536025

OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

® COCTaBJISITh YPABHEHUS] XUMUYECKUX PEAKIIUU HOHHOTO OOMEHA C y4acTUEM
HEOPraHUYECKHUX BEIIECTB

HccienoBatb CTpoOeHHE U CBOMCTBA HEOPraHUYECKHUX BeIeCTB:

e KjaccU(UIIMPOBATh HEOPTAHUYECKHUE BEIIECTBA B COOTBETCTBHUH C UX CTPOCHUEM

® YCTaHABJIMBATH 3aBUCUMOCTH (PU3UKO-XUMUUYECKHX CBOWCTB HEOPTaHUUECKHUX
BEIIECTB OT CTPOCHUSI ATOMOB U MOJIEKYJI, @ TAK)KE TUIA KPUCTALUTMYECKOU
pEILIETKH

e KJacCU(UITMPOBATH OPTaHUYECKHE BEIIECTBA B COOTBETCTBUU C UX CTPOCHHEM

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

® HCCJIeIOBaTh KAYECTBEHHbBIC PEAKIIMM OPTAaHMYECKUX COCTMHEHUN OTEIbHBIX
KJ1acCOB

XapakTepu30BaTh BJIMsIHHE PA3JIMYHBIX (D)AKTOPOB HA PABHOBECHE H CKOPOCTh

XHUMHMYECKHX PeaKIuii:

® XapaKTepU30BaTh BIUSHUE KOHIICHTPAIIMU PEArupyOIINX BEIIECTB U
TEeMIIEpaTyphbl HA CKOPOCTh XUMUYECKUX pEeaKIui

® XapaKTEepU30BaTh BIMSHUEC U3MEHECHUSI KOHIICHTPAIIMU BEUIECTB, PEAKIIUN CPEJIbI
Y TEMIIEPATyPhl HA CMEIIEHUE XUMUUECKOTO PAaBHOBECHS

HcciienoBaTh HCTHHHBIE PACTBOPHI € 32IAHHBIMH XaPAKTEPUCTUKAM:

® pazMyaTh UICTUHHBIE PACTBOPHI

® OIICHMBATH IMOCJCIACTBUSI OBITOBOM M IMTPOU3BOJICTBEHHOM JACATEILHOCTH YEIOBEKA
C MO3UIHAI DKOJIOTHIECKOI 0€30IIacCHOCTH

1.3.1. e AMCHUIIMHDI

dbopMUpPOBAHUE CHCTEMbl XMMHUYCCKHX 3HAHMH KaK BaKHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUYEBHIC MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBl U TEOPUU XUMHUM, OCBOCHHME S3bIKa HAYKH, YCBOCHHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUECKOIO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHHUS;

dbopMHpOBaHWEe W pPa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS
BCIIECTB W XUMHUYECKUX PEAKIUH, HEOOXOMAMMBIX i TNPUOOPETEHUs YMEHUU
OPUEHTHPOBATHCSI B MHUPE BELIECTB U XUMHUUYECKHUX SBICHUM, UMEKOLIUX MECTO B
MIPUPOAE, B MPAKTUYECKOW Y NOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHHH U CHOCOOOB JIESITEIBLHOCTH, CBS3aHHBIX C HAOJIOJECHUEM H
OOBSACHEHHEM XUMHUYECKOIO OHKCIIEPUMEHTA, COONIOACHUEM MpaBUil 0Ee301acHOro
oOpaleHus ¢ BellecTBaMu.

3ajauM AMCHMIINHBL:
ajanrtanus OoOydYaroIMXCS K YCIOBUSIM JUHAMUYHO pPa3BUBAIOLLEIOCS MMpa,
(dbopMUpOBaHNE WHTEIIEKTYalIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,




COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY INPUHITHIO TPAMOTHBIX PELICHUA B KOHKPETHBIX
JKA3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHUEM;

dbopmHpoBaHrEe y 00YYAIOIUXCSl KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHUE NJIsi PA3JIMYHBIX BUJIOB JCATEIBHOCTU: PEIICHUS
npobsieM, TIOMCKa, aHanmu3a W 00paboTkM HHPOPMAIUM, HEOOXOIUMBIX IS
NPUOOPETEHHUsST ONBITa JAESITEILHOCTH, KOTOpasi 3aHUMAeT Ba)XHOE MECTO B MO3HAHHUU
XUMHH, a TaKXK€ MJI1 OLEHKU C TMO3UIUNA 3KOJOTHYECKOW O€30MacHOCTH XapakTepa
BIUSHUAS BEIIECTB M XUMHUYECKUX IPOIECCOB HA OPTaHW3M YEJIOBEKAa M MPHUPOTHYIO
cpeay;

pa3BUTHE TI03HABATEILHBIX MHTEPECOB, WHTEIUICKTYalbHBIX H TBOPYECKHUX
CIIOCOOHOCTEN 00YyYarolUXCs: CHOCOOHOCTH CaMOCTOSITENIbBHO NPHOOPETATh HOBBIE
3HaHHWS TI0 XMMHH B COOTBETCTBHHM C JKM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJB30BaTh
COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHUU ISl TIOMCKAa M aHaln3a y4eOHOU u
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupoBaHUEe M Pa3BUTHE y OOYYAIOMIMXCS ACCOIMATHUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HaOII0IaTeIbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, IMpHU IUIAHUPOBAHUU U TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHWE Yy  oOOydalommxcs  yOeXJICHHOCTH B  T'yMaHUCTUYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXXHOH pOJM B PEIICHHH TJIOOATBHBIX TIPOOIeM
PalMOHAJIBHOTO TMPUPOAOTONB30BAHUS, TOMOTHEHUS DSHEPreTUYECKUX PECYpCoB H
COXpAaHEHUS TMPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAUMOCTH OEpEeKHOIo
OTHOIIIEHUS K TIPUPOJE W CBOEMY 370pPOBBIO, a TakKe MPUOOPETECHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWUW I TPHHATHS TPAMOTHBIX pENICHUN B
CUTYaIHIX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHHUSIMHU.

1.3.2. Ilnanupyemble pe3yJbTaTbl 0CBOEHHsI 0011€00pa30BaTEIbHOM JUCHUIIJIMHBI
B coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

B pesynprare wu3ydeHUs] JUCHUILIUHBI «XUMHs» OyayT CcHOPMUPOBAHBI
CIEIYIONINE 001Ire KOMIIETEHIIHHU:
OK 01. BsiOupats cmocoObl pemieHus 3aga4 MPOoPEecCHOHATBHON IeSATeIbHOCTH
MPUMEHUTENIBHO K PA3TUYHBIM KOHTEKCTaM;
OK 02. Ucnonb3oBaTh COBPEMEHHBIE CpPEICTBA IMOWCKA, aHAIM3a U HHTEPHpPETALIUU
uHdopmaruu, ©  HUHPOPMAIIMOHHBIC TEXHOJIOTMHM JUIS  BBIMIOJHEHUS  3a]a4
npodeCCUOHAIBHON JIeATEIbHOCTH;
OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATh U Pa0OTaTh B KOJJIEKTUBE U KOMaH/IE;
OK 05. OcymiecTBisITh yCTHYHO U MMCBbMEHHYK0 KOMMYHHMKAILIMIO HA TOCYJIapCTBEHHOM
s3pike Poccuiickoit denepanu ¢ y4yeToM 0COOEHHOCTE COLIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa,
OK 07. CopneiicTBOBaTh COXPAaHCHUIO OKPYKAIOIICH Cpeibl, PecypcocOEpeKeHUIo,
MPUMEHSTh 3HAHUA 00 M3MEHEHHWH KJIMMAaTa, TMPHUHIIUIBI OCPEkKITMBOTO MPOU3BOICTBRA,
3¢ (HEKTUBHO AEMCTBOBAThH B UPE3BHIUAWHBIX CUTYAIUSX;



B pesynbraTe n3yueHus JUCHUILTUHBI « XUMUS» OyIyT chOPMHUPOBAHBI CIAEAYIOIIHE
JIn4HOCTHBIE  pe3yJbTaThI ocBoeHHMs  mnpeamera  "Xumwus" OTPAKAIOT
chOpMUPOBAHHOCTh ~ OMbBITAa TO3HABAaTENbHOM M  MPAKTUYECKOW  JEATEIBHOCTH
oOydaromuxcsi Mo peaju3aldyd MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpakIaHCKOT'0 BOCIIMTAHUS:

OCO3HAHHUS OOYYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB M 0OS3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COIMATIbHBIX HOPMax U MpaBUiIaX MEXIMYHOCTHBIX OTHOUICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEIBHOCTH MPU CO3JaHUM YYEOHBIX
MPOEKTOB, PEIICHUU Y4YEOHBIX W TO3HABATEIBHBIX 33J1a4, BBHIMOJHEHUH XMUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M NMPUHUMATh MOTHUBBI, HAMEPEHHUS, JJOTUKY U apTryMEHThI
JIPYTUX TIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YICOHOM NESITEIHHOCTH;

2) IaTPHUOTUIECKOrO BOCITUTAHHSI:

IIEHHOCTHOT'O OTHOIICHHUS K UCTOPUYECKOMY M HAYYHOMY HACJICAUIO OT€YECTBEHHOM
XUMMHU,

YBOKCHHS K TMPOIECCY TBOpUYECTBA B 00JIACTH TEOPHUHM U IPAKTHUYECKOIO
NPUMEHEHHUS XUMHH, OCO3HAHHUS TOr0, YTO JOCTHKEHUS HAyKU €CTh pPe3yjbTaT
JUTUTEIBHBIX HAOII0ICHHUM, KPOMOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSTHHOTO
TPYy/la YYEHBIX U MPAKTUKOB;

WHTEpeca W TO03HABATEIbHBIX MOTHBOB B TOJYYEHUU W TIOCJICAYIOIIEM aHaJu3e
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) IYXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHHWBAaTh CHUTYaIlMH, CBS3aHHBIC C XUMHUYECKHUMHU SIBIICHHSIMH, H
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
1 IIEHHOCTH,

TOTOBHOCTH OLICHHBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPHUILEH C MO3UIINI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) dbopMupoBaHUs KYJILTYPhI 3JJ0POBbS:

MMOHMMAaHMS [IEHHOCTEH 3710pOBOro M 0e30macHoro odpasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIGHHS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
310POBBIO;

coOJItoIcHUST MpaBui  OE30MAaCHOr0 OOpallleHWs ¢ BEHIECTBAMU B OBITY,
TOBCEITHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH,

MOHMMAHMS LIEHHOCTH TPaBUJl UHAUBUIYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIIMNX 3I0POBBIO U KU3HU JIIOAEH;

OCO3HAHMS TIOCIEACTBUNA U HENPHUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5) TPYA0BOrO BOCIIMTAHHUS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIICIOBATEIHCKOMN ACSITEIHHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIbHOCTH;




YCTAaHOBKM Ha AaKTHBHOE y4aCTHE€ B PELICHUM NPAKTUYECKUX 3a/1a4 COLMAJIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHIECKOMY M3YYCHHIO Tpodeccrii pa3muyHOro pojaa, B TOM YHUCIIE
Ha OCHOBE ITPUMEHEHHUS MPEIMETHBIX 3HAHUUN 110 XUMUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPHH OOpa3oBaHUS,
Oynymeid mpodeccuu M peanu3ali COOCTBEHHBIX >KM3HEHHBIX IUJIAHOB C YYETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
00I1IeCTBA;

6) PKOJIOTUYECKOTO BOCITUTAHUSI:

HKOJIOTHYECKH  11eJIeCOOOPa3HOr0 OTHOIIEHUS K TMPUPOJIe, KaK HCTOUYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHMMAHUSl  TJIO0ATBHOIO  XapakTepa HSKOJOTMYECKUX MpoOJieM,  BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIOJIL30BaHUS JOCTHUXKEHUM XUMHM IS PELICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPUATHS JNEWCTBUW, NMPUHOCAIIMX BpEI OKPYKAIOUIEH NPUPOTHON
cpede, yMEHHUsI TPOTHO3UPOBATh HEOJArOMPUSITHBIE HSKOJOTHMYECKUE TOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOIO SKOJIOTUUYECKOTIO MBIIUIEHHUS, IKOJIOTHYECKON KYJIBTYpPHI, OIbITa
JESATENBHOCTH 3KOJOTMYECKOW HAIIPaBIEHHOCTH, YMEHUSI PYKOBOACTBOBATHCS HMMHU B
MO3HABATENIbHON, KOMMYHUKATHUBHOM U COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHSI
aKTUBHO MTPOTUBOCTOSITH UCOJIOTUH XeMopoOuH;

7) ICHHOCTU HAYYHOTO MO3HAHHUS:

c(hOpMHPOBAHHOE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAHUS CHEU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poju B (POpMHUPOBAHUU
pPallMOHAJIBHOTO HAy4YHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTaBICHUS 00
OKPYXarIIeM MHUPE KaK O €IUHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHWUU MPUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuH Mpo0JieM COXpaHEHUs MPUPOTHOTO PAaBHOBECHS;

yOEXIEHHOCTH B 0CO00# 3HAUMMOCTH XUMHUHU JIJI COBPEMEHHOMN IUBUIIN3AIINM: B €€
I'YMaHUCTUYECKOW HaIpaBICHHOCTH W BaXHOM pOJIM B CO3JaHUM HOBOM 0asbl
MaTepUANbHOU KYJIbTYphI, PEIICHUU TIOOATBHBIX MPOOJEeM YCTOMYHUBOTO Pa3BUTHS
YEJI0BEUYCCTBA - CHIPHEBOM, YHEPTETUUCCKOM, TUIIEBOM M SKOJIOTMIECKON O€30ITacHOCTH,
B Pa3BUTHH MEAMIIMHBI, 00ECIICUEHWU YCJIOBHM YCHEITHOTO TPyAa W JKOJOTHUUECKH
KOM(OPTHOM KU3HU KaXKJIOTO YjieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB NO3HAHU,
UCIIOJIb3YeMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH WCIOJB30BAaTh IMOTy4aeMbIe
3HAHUA JIJIs aHalM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEeTr0 MUpa U MPOUCXOJSAIINX B
HEM HW3MEHEHUW, YMEHHS JieJlaTb OOOCHOBAHHBIC 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX
(aKTOB U UMEIOIIMXCA JAHHBIX € LEbI0 MOJYYeHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HMCIOJIb30BaTh XMMUYECKHE 3HAHUS IJISl PelIeHUs
po0JIeM B peasibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKOMN AESTEIbHOCTH;




TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJyYCHHWIO HOBBIX 3HAHWW IO XUMHU B COOTBETCTBUM C KU3HCHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pasIUYHBIX cdepax npodeccrnoHaTbHOMI
NEeSATETLHOCTH.

MeTtanpeamMeTrHble pe3yJbTaThl OTPAXAIOT OBJIAJCHUC YHHBEPCATbHBIMA
y4e€OHBIMU TT03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSIMU.

OBnajzieHNe YHUBEPCATbHBIMU YUYEOHBIMU ITO3HABATEIbHBIMU JICHCTBUIMMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOATENBLHO (POPMYIUPOBATH U aKTYaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

OTIPEJIEIIATH 1ENIU JeATEILHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTH PE3yJIbTAThI ICITCIEHOCTH C TIOCTABIICHHBIMU TIEIISIMHU;

WCITOJI30BaTh TPH OCBOCHWW 3HAHWW TMPUEMBI JIOTUYECKOTO MBIIUICHUS -
BBIICIIATh XapakTEepHBbIC TPU3HAKKM TOHATHA W YCTAHABIMBATH WX B3aWMOCBSI3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TOHSATHSA ISl OOBSCHEHUS OTACIbHBIX (PaKTOB U
SIBIICHUIA;

BBEIOMPATh OCHOBAHHUS M KPUTEPUHU IS KIACCH(DUKAIIUU BEIICCTB M XUMHUUYCCKUX
peaKuui;

yCTaHaBJIMBATh IPUUYUHHO-CIICICTBEHHBIC CBSI3U MEXKY M3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 10 aHAJIOTUN),
BBISIBIIAITH  3aKOHOMEPHOCTH M TPOTUBOPEUMS B PACCMATPUBAEMBIX  SIBIICHUSIX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTh B TMPOIECCE IMO3HAHMS, HUCIOJIb3yeMble B XUMHUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOICIIbHBIC MTPEACTABICHHS - XUMHUYECKHI 3HAK
(cuMBOJT) BJIEMEHTa, XUMHUYecKas (opMyla, ypaBHCHHEC XUMHYECKOW pPEaKIuHl - MPHU
perieHur y4eOHBIX MMO3HABATEIBHBIX W MPAKTHUYECKHUX 3a1ad, MPUMEHSATHh Ha3BaHHBIC
MOJICNIbHBIE TIPEJCTABICHUS Ui BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB HM3y4aeMBbIX
BCIIECTB U XUMHUYECCKUX PEAKIIHH.

2) 6a30BbBIC UCCIIEIOBATEILCKIE ICUCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO TIO3HAHHWS BEIIECTB M XHUMHYECKHX
peaKLnii;

dbopMyIMpOBaTh MENU U 3a7a4d HCCIICIOBAHUS, WCIIOJIH30BATh MOCTABICHHBIC U
CaMOCTOSITENIbHO C(hOpMySTMpPOBAaHHBIE BOTPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsi ()OPMHUPOBAHUS TUIIOTE3bI O MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

BIAJCTh  HaBBIKAMH  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS W MPOBEACHUS
YUYCHHUYECKUX OJKCIEPUMEHTOB, COBEPIICHCTBOBAThH yMEHHUS HAOIIOJaTh 3a XOJ0M
mporecca, CaMOCTOSATEIBLHO IPOTHO3UPOBAThH €ro  pe3yibTaT, (HOpPMYJIHUPOBAThH
0000IICHNSI W BBIBOJABI OTHOCHTEILHO JOCTOBEPHOCTH PE3YJIBTATOB HCCICAOBAHMS,
COCTaBJISATH OOOCHOBaHHBINM OTYET O MPOJEIaHHON paboTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HMCCIEOBATEIbCKOM M MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IOUCKY
METO/IOB PEIICHUS MPAKTUUYECKUX 3a7a4, IPUMEHEHUIO Pa3IUYHbIX METOJIOB TO3HAHUS.

3) paboTa ¢ uHhopMaIUei:




OPHUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX WH(PoOpManuu (HAy4IHO-TIOMYJIsIpHAs
JUTEepaTypa XUMHUYECKOTO COJIep)KaHUsA, CIpPaBOYHbIE mocoOusi, pecypcsl HTepHeTa),
aHAM3UPOBATh HHPOPMAIIUIO PA3IMYHBIX BUIOB M (OPM TPEACTABICHHUS, KPUTHICCKH
OILICHHBATH €€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTE;

dbopMynIupoBaTh 3aIPOCHl U MPUMEHSAThH PA3NUYHBIE METO/BI IIPU MOMCKE U OTOOpPE
uHbOopMaIuu, HeOOXOAUMOM /IJIsl BBIMIOTHEHUS YUeOHBIX 33/a4 ONPEACICHHOTO TUTIA;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTHUMAaNIbHYIO (hOpMY MpelicTaBlieHUus WHGOpMAIUH
(cxembl, rpaduKu, AUATPaMMBbI, TAOJIUIIBI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBINA SI3bIK B Kaue€CTBE CPEJICTBA MpHU pabOTe C XUMHUYECKOMN
uHdopMaIue: IPUMEHSITh MEXKIIPEMETHBIC ((PU3NUecCKre U MaTeMaTHYECKUE) 3HAKU U
CUMBOJIBL, (hOpMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W NpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH.

OBnajicHNE YHUBEPCATLHBIMU KOMMYHUKATHUBHBIMH JIEHCTBHUSIMM:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOil TEeMbl B XOJ€ IHAJIOTa W/HIU
JUCKYCCHUH, BBICKA3bIBaTh WICH, (HOPMYIUPOBATH CBOM MPEATOKEHUS OTHOCHTEIHHO
BBITIOJTHEHHSI IPEITIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAlMEeH pEe3yJbTaTOB IM03HABATEIBHOU JIESITEIILHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHHUKAMU TPU BBINOJIHECHUH
XUMHUYECKOTO DJKCHEPUMEHTa, MPAKTUYECKONW padOThl IO HCCICIOBAHUIO CBOICTB
U3y4aeMbIX BEIECTB, peaM3allui yueOHOTO MpoekTa M (OPMYJIMPOBATH BBIBOJBI IO
pe3ynbTaTamM MPOBEACHHBIX HCCICAOBAHMM TYyTEM COTJIACOBAHMS TO3WIMNA B XOJE
00cyXieHnst 1 0OMeHa MHEHHSIMU.

OBnaneHNe YHUBEPCATbHBIMU PETYISTUBHBIMH JISHCTBUSIMMU:

CaMOCTOSITENIFHO  IJIAHUPOBAaTh M OCYNIECTBISTH CBOIO  TO3HABATEIHHYIO
JeSTENIbHOCTh, OMpenensisi ee M[ead MW 3aJadyd, KOHTPOJUPOBAaTh U 1O Mepe
HEOOXOJAMMOCTA  KOPPEKTUPOBATh  NpEAjiaraéMblii  ajlfOPUTM  JEHUCTBUUA  MpHU
BBITIOJTHEHWHM  Y4EOHBIX M UCCIEJOBAaTEIbCKUX  3ajlad, BbIOMpaTh Haubojee
3¢ deKTUBHBIN cIOCO0 WX PEIICHUS C YUETOM MOTYYCHHsI HOBBIX 3HAHUN O BEIECTBAaX U
XUMUYCCKUX PEaAKITUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENHHOCTH Ha OCHOBE CaMOaHaiu3a |
CaMOOILICHKH.

IIpeameTHbIe pe3yJIbTATHI OCBOCHUS Kypca ""Oprannyeckast xumus'"
O0TPAakKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN O XUMHYECKON COCTABIISIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUPA, POJIU XUMHH B TIO3HAHUU SIBJICHUHN TIPUPOJIBI, B
(GbOpMHPOBaHUY MBITIUICHUS U KYJIBTYPhI JITYHOCTH, €€ (PYHKITMOHAIbHON TPaMOTHOCTH,
HEOOXOMMOM IS PEeIIeHUs] MPAKTHUECKUX 3a7a49 U YKOJIOTUIECKH 000CHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/I0POBbIO U PUPOJIHOM CpEJIE;

BJIJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKIIFOYAET:

OCHOBOIIOJIATAIOIIME TOHATUA (XMMHUYECKMH DJIEMEHT, aToOM, JJEKTPOHHAs
000710YKa aTroma, MOJIEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPHUIATENBHOCTb, XMMHUYECKas
CBS3b, CTPYKTYpHas (opmyia (pa3BepHyTasl U COKpaIlleHHas), MOJIb, MOJISIpPHAsl Macca,




MOJISIPHBIN 00BEM, YTIIEPOJIHBII CKeeT, (PyHKIMOHAIbHAS CPYIIIa, paJauKal, H30MeEpHs,
U30MEpBl, TOMOJIOTUYECKHA  PSAA, TOMOJOTH, YIJIIEBOAOPOIbI, KHUCIOPOX U
a30TCoJIepKalllUe  COEAMHEHMS, MOHOMEpP, IMOJHUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS );

TEOPUH U 3aKOHBI (TEOpHUsl CTpOEHHs opraHnyeckux BemectB A.M. byrtneposa,
3aKOH COXPAaHEHHSI MACChl BEILIECTB);

3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUU;

MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHUH, (DAKTOIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TNOJYy4YeHHMH M O€30MaCHOM HCIMOJIb30BAHUM BAXKHEUIIUX OPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM €SI TEILHOCTH YEJIOBEKA;

chOPMHPOBAHHOCTh YMEHUU BBISBJISATh XapakTEepHbIE MPU3HAKU TOHITHH,
yCTaHaBJIMBAaTh HMX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS IpU
OMMCAaHUM COCTaBa, CTPOCHHUSI U NMPEBPALICHUIN OPraHUYECKUX COCANHEHUM;

c(OPMHPOBAHHOCTh YMEHHUW MCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY IS
COCTaBJICHUSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpalleHHOH) (opMys
OpraHUYECKUX BEUIECTB M YPaBHEHUN XMMHUYECKUX pPEAKIUH, U3rOTABIMBATH MOJEIU
MOJIEKYJT ~OpPraHMYECKMX BEIIECTB JJs WUIIOCTpAUlMM HMX XHMHYECKOTO0 U
IPOCTPAHCTBEHHOI'O CTPOCHHS,;

chOpPMHUPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJICKHOCTh H3YUYECHHBIX
OpPraHMYECKUX BEIIECTB IO UX COCTaBY M CTPOCHMIO K OINpPEAEICHHOMY Kiaccy/Tpyrie
CO€IUMHEHUN  (YriIeBOJOpPOAbI,  KHCIOPOA W  a30TCOoAepXkalllue  COEIUHEHMS,
BBICOKOMOJICKYJISIPHBIE COCMHEHMS), JaBaTh WM Ha3BaHUS IO CHUCTEMaTUYECKON
HoMeHknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIBHBIE HAa3BaHUSI OTHEJIbHBIX
OpraHUYECKUX BEIIEeCTB (ITHIICH, MPONMWICH, AlETUJICH, STUJICHTIUKOJb, TJIMIIEPHUH,
denon, Qopmanpaerun, aueTajibAerul, MypaBbHMHAsh KHUCJIOTa, YKCyCHas KHCIIOTa,
OJICMHOBas KHCJIOTa, CTEAPUHOBAs KUCIOTA, III0K03a, (PPyKTO3a, Kpaxmall, LeJUII03a,
[JIMLIMH);

chOpMUPOBAHHOCTh YMEHHUSI  ONpEACNATh BHUABI XMMHUYECKOW CBSI3M B
OPraHUYECKUX COCAMHEHUX (OJMHAPHBIC U KPATHBIC);

cOPMHPOBAHHOCTh YMEHHUS NPUMEHSATh TOJIOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemiecTB A.M. bBytiepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUBUUYECKUE U
XUMHUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENECH PAa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEIECTB (METaH, 3TaH, dTUJICH, MIPOIMWJICH, aleTuiieH, OyTanueH-1,3, MeTuiOyTaaueH-
1,3, OGeH30y, METaHOJ, 3TAaHOJ, JTWICHTJIMKOJb, TJIHICPUH, (EHOJ, aleTaabIeTu/l,
MypaBbHHasi U YKCyCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmal, LEeJUII0JI03a, aMHUHOYKCYCHas
KHCIIOTa), WJUIIOCTPUPOBATH TE€HETHYECKYI0 CBSI3b MEXAYy HUMHU YpPaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

chOpMHPOBAHHOCTh, YMEHHMsI XapaKTepU30BaThb HCTOUYHUKH YIJIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOIHBIN a3, yrojib), CIOCOObI UX IMEPEePadOTKU U MPAKTUUYECKOE
IpUMEHEHUE POAYKTOB MepepaboTKH;

chOpPMHPOBAHHOCT, ~ YMEHUW MPOBOAUTH  BBIUUCIEHUS 1O  XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOAHOrO BEIIECTBA WJIM MPOIYKTa



pEeakluy MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HMCXOJHBIX BEUIECTB
WIM NPOAYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh, YMEHUW BIIAJIETh CHUCTEMOW 3HAHWA OO0 OCHOBHBIX METOJAX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU W3YUYCHHUH BEIIECTB U XUMUYECKHUX
SABJICHUN (HaOMIOAEHUE, U3MEPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh
CHUCTEMHbIC XMMHUYECKUE 3HAHUS ISl MIPUHSITUSL PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

chOpPMHPOBAHHOCTh YMEHUW COOJIOJATh MpaBUiia TOJb30BAHUS XUMHUYECKOM
NocyJ0ol MU J1abopaTOpHBIM O0OpYIOBAaHHMEM, a TakXKe IpaBWiIa OOpalleHusi C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSIMH IO BBIMOJHEHHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCT, ~YMEHHMM  IUJIAHUPOBaTh U BBIIOJHATH  XUMHYECKHM
HKCIIEPUMEHT (MPEBpAILLEHUsI OPraHWYECKUX BEUIECTB MPHU HArpeBaHUM, IOIYYEHUE
TWIEHA U HM3yYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKI[MM OPraHUYECKHUX BEIIECTB,
JeHaTypauus OEJNKOB MpU HAarpeBaHHM, LBETHBIE PEAaKIMU OEIKOB) B COOTBETCTBHH C
npaBUIaMU TEXHUKHA O€30MACHOCTU MpU OOpPAIIEHWH C BEIIECTBAMH U JIAOOPATOPHBIM
000pyIOBaHMEM, NPENICTABIATh PE3YyNbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMKMCH YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIUi U (POPMYIMPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aQHAIM3UPOBATh  XUMHUYECKYIO
uHbOpMaIMIO, TOJy4aeMyl U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MacCOBOU
undopmaruu, aTepHET M APYTHX);

c(hOpMHUPOBAHHOCTH YMEHUH co0IIro1aTh npaBuia AKOJIOTUYECKHU
1eJIeCO00PA3HOTO MOBEACHUS B OBITY U TPYJOBOW JESATEIBHOCTH B IIENIAX COXPAaHEHUs
CBOEr0 3J0pPOBbS M OKpYXaroled MPUPOJHOM Cpeabl, OCO3HABaTh OIACHOCTh
BO3JICHCTBHS HA >KMBBIE OPTaHU3MBbI OINPEACIICHHBIX OPIraHMYECKUX BEIIECTB, TOHUMAS
cmbicn nokazarens [IJIK (mpenenbHO MOMyCTUMOW KOHUEHTpAIMM), MOSICHATH Ha
IpUMEpPAX CIOCOObl YMEHBUIEHUS U MPEIOTBPAILCHUS UX BPEIHOrO BO3ICHCTBUSA Ha
OpraHu3M YeJIOBEKa;

Ui 00ydarouuxcsi € OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHATh 3HAaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJaX IMO3HAHUSA BEIIECTB U
XUMUYECKUX SIBJICHU;

JUTSL CHETIBIX U CIa00BHIAIIMX OOYYAIOIINXCS: YMEHHE HCIOJB30BaTh PEbeHO
TOYEUHYIO cucTeMy o0o3HaueHu# JI. bpaiins st 3anmucu XuMU4IecKux (GopMyIL.

IIpeameTHble pe3yJabTaTbhl OCBOeHHMsI Kypca "OOmass M HeopraHm4veckasi
XUMHUSA'" 0TPAKAIOT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN 0 XUMHUYCCKOW COCTABIISIIONICH €CTECTBEHHO-
HAyYHOM KAapTUHBl MHpA, POJIM XUMHUU B TIO3HAHUHU SIBJICHUN TIPUPOJBI, B
(GbOpMUPOBAHUU MBIIUICHUS U KYJBTYPhI JUYHOCTH, €€ (PYHKIIMOHATLHONH TPaMOTHOCTH,
HEOOXOAMMOW [JIsl PEIICHUs MPAKTHYECKUX 337ad M 3KOJOTMYECKHM OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 30POBBIO U IPUPOJIHOU CpPELIE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpPast BKIIIOYAET:

OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYECKUN 3JIEMEHT, aToM, M30Tom, s-, P-, O-
AJIIEKTPOHHBIE OpOUTaNM AaTOMOB, HOH, MOJIEKYyJa, MOJb, MOJSPHBIA O0BEM,



BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XUMUYECKas CBA3b
(koBaJieHTHasi, WOHHAs, METAJUIMYECKas, BOJAOPOJHAsA), KPUCTAUINYECKAsl pEIIEeTKa,
TUAMBl ~ XUMUYECKUX  pPEaklHii,  pacTBOp,  DJEKTPOJUTHI,  HEIIECKTPOJIUTHI,
IEKTPOJIUTUYECKAs  JUCCOLMALMS,  OKHUCIUTEIb, BOCCTAHOBHUTEIb,  CKOPOCTh
XUMHUYECKOU peaKlui, XUMHUUECKOE PAaBHOBECHE);

TEOPUU U 3aKOHBI (TEOpHs AJNEKTPOJIUTHUUYECKOM TUCCOLHUALNM, MEPUOTUYCCKUM
3akoH /JI.1I. MenneneeBa, 3aKOH COXPAaHEHHUS MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U
MPEBPAILCHUS SHEPTUH MPU XUMUYECKUX PEAKIHUSAX ), 3aKOHOMEPHOCTH, CUMBOIMYECKUI
A3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JEKAlIMe B OCHOBE MOHUMAaHUS
NPUYUHHOCTA M CUCTEMHOCTH XMMUYECKHX SIBICHUHM, (PAKTOJIOrMUECKUE CBEICHUS O
CBOMCTBax, COCTaBe, IOJYyYeHUH U OE30MaCHOM HCIOJIb30BAHUM  BAKHEUIIUX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUM BBISBJIATh XapaKTEPHbIE TMPU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHATHUS TPU
OTNMCAaHUM HEOPTAHWYECKUX BEIIECTB U UX MPEBPaICHUI;

c(hOpPMUPOBAHHOCTh YMEHUM HCMOJB30BaTh XUMHUYECKYI0 CHUMBOJUKY IS
cocTaBlieHHs] (POPMYJT BEIIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUNA, CUCTEMATHYECKYIO
HoMeHknatypy (IUPAC) u TpuBHalIbHBIE Ha3BaHHS OTIEIBHBIX HEOPraHUYECKHUX
BEIECTB (YrapHbId ra3, YIJIEKUCIbIA ra3, aMMHUaK, ramieHas H3BECTb, HeramieHas
U3BECTh, MUTHEBAS COJ/IA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUW OIpPEAENATh BaJCHTHOCTb M CTENEHb OKHCICHUS
XUMHUUYECKUX AJIIEMEHTOB B COCAMHEHHUSX PA3JIMYHOrO COCTaBa, BUJ XUMHYECKOM CBSI3H
(koBaJIeHTHasi, WOHHAs, METAJUIMYECKasi, BOJOPOJHAS) B COCAUHEHUSAX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA (aTOMHAs, MOJIEKYJIsIpHAsi, MOHHAS,
MeTaJUIn4ecKas), XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABJIMBATH MPUHAIJICKHOCTh HEOPTaHUYECKUX
BEILECTB IO HX COCTaBYy K OIpPEACICHHOMY KIJAcCY/TpyIle COeIMHEHHH (TIpOCThIe
BEILECTBA - METAJUIBl U HEMETAJUJIbl, OKCHJIbl, OCHOBAHHUS, KHUCJIOTHI, amM(pOTEpHbIE
TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMU PACKPBIBATH CMBICT Tepuoanueckoro 3zaxona JI.U.
MengeneeBa ¥ JEMOHCTPUPOBATH €r0 CUCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJICKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKuX dieMeHToB | - 4 mepuonoB Ileproanyueckoil cHUCTEMbl XUMHUYECKHX
snemeHToB J[.M. MeHaeneesa, ncnosb3ys moHATHs "'s-, P-, d-37eKTpOHHBIC opOuTanu",
"SHEpreTuYecKre YpoBHH', OOBICHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XAMHUYECKUX 3JIEMEHTOB U MX COCIMHEHUW IO mepuoiaMm u rpymnmnam llepuognueckon
CUCTEMBbI XMMHYECKHUX dJIeMeHTOB J[.11. MeHnpaeneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa  HEOPraHMYECKMX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAY HEOPraHMYECKUMHU BEIIECTBAMU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMIA;

cOpPMHUPOBAHHOCTh YMEHMS KJIacCU(PUIMPOBATh XUMHUYECKHE PEAKIHUHU IO
pa3IMyHBIM TpU3HAKaM (YHMCIy M COCTAaBy pEArupyroliuX BEIIECTB, TEMIOBOMY



ah(deKTy peaxkiuu, W3MEHEHHUIO CTETNCHEH OKHCICHUS DJIEMEHTOB, OOpaTHUMOCTH
peaklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTaBIIATH YPABHECHHS PEAKIUHA Pa3TMYHBIX THUIIOB,
MIOJIHBIE M COKpAIICHHBIE YPAaBHEHHS PEAKIMd MOHHOTO OOMEHA, YYWTHIBAs YCIIOBHSI,
MIPY KOTOPBIX ATH PEAKITUU YT A0 KOHIIA;

chOPMHPOBAHHOCT, ~ YMEHUW  TMPOBOJWUTH  PEAKIMH,  MOITBEPXKIAOIINE
KaueCTBEHHBI COCTAB PA3JIMYHBIX HEOPTaHUYECKUX BEUIECTB, PACIIO3HABAThH OIMBITHBIM
yTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  pacKpblBaTh  CYIIHOCTh  OKHUCJIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX
peakuuii;

c(hOpPMHUPOBAHHOCTh yYMEHUN OOBACHITH 3aBHUCHUMOCTh CKOPOCTH XHUMHYECKOM
peakmuy OT Pa3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpuniun Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XMMHYECKUE MPOIIECCHI, JICHKAIIHEC
B OCHOBE TMPOMBINIJICHHOTO TIOJYYCHHUS CEPHOM KHCJIOTHI, aMMHaka, a TaKke
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OONTMX HAYYHBIX MPHHIIUIAX H YKOJOTHICCKUX
poOeMax XUMHUYECKOTO ITPOU3BOICTRA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJANTH BBIYUCIICHHS C HCIIOJIB30BAHUEM TTOHITHS
""MaccoBast J10J1s1 BEIIECTBA B pacTBOpe", 00bEMHBIX OTHOIIECHUH T'a30B MPU XUMHUECKUX
peakImsIX, MacChl BeIIeCcTBa WM 00beMa T'a30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00beMy OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOTO ddexTa
peaKkiy Ha OCHOBE 3aKOHOB COXPAHEHUSI MaCcChl BEIIECTB, MIPEBPAIICHHS U COXpaHEHUS
DHEPTUU;

chOpMHPOBAHHOCTh YMEHUW COOMIOJATh MpaBUiia MOJIH30BAHUS XHUMHYECKOU
NoCyIol U Ja0OpaTopHbIM O00OpyIOBaHWEM, a TakKXKe TMpaBuiaa oOOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHU C HMHCTPYKIHUSIMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, YMEHHH IUIAHUPOBaTh ¥  BBINOJNHATH  XUMHYCCKHM
IKCTIEpUMEHT (pa3jioKeHHWe TIePOKCHAa BOJIOPOJa B TPHCYTCTBHHM KaTalW3aTopa,
OTIpEJICIICHUE CPEIbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOTO HWHJINKATOPA,
BJIUSHUC Pa3IUYHBIX ()AaKTOPOB Ha CKOPOCTh XMMHUYECKON pEaKIuH, peaKIMd MOHHOTO
oOMeHa, KaueCTBEHHBIC PEAKIINK Ha Cyb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUSI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/a4 1o TeMaM "Metamibl" u "Hemertanmsr")
B COOTBETCTBHUU C MPaBUJIAMU TEXHUKH 0€30MTaCHOCTH TIPHU OOpAIICHUH C BEIIECTBAMU U
7abopaTOpHBIM  00OpYyIOBaHUEM,  TPEACTABIATh  PE3yJAbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opmMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX PEAKIUNA U
(dbopMyIMpPOBaTh BBIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

COPMHPOBAHHOCTh ~ YMCHUH  KPUTHYECKH  aHAJIM3UPOBATh  XUMHUYCCKYIO
uHOpMAIMIO, TIOJyYaeMYyH) H3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);

c(hOpMHUPOBAHHOCTh yMEHUH coOmro1aTh npaBuia AKOJIOTUYECKU
1€J1€CO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTU B LEJSAX COXpPaHEHUS
CBOEr0 3J0pPOBbS M OKpYyXKalolled MPUPOJHON Cpenbl, OCO3HaBaTh OMNACHOCTb
BO3JICUCTBHSI HAa JKUBbIE OPraHU3Mbl ONPEJEICHHBIX BEIIECTB, IOHUMAs CMBICI



nokazatens [1JIK, moscHATh Ha mpuMepax crnocoObl YMEHBIICHUS W MPEIOTBPAIICHUS
UX BPEIHOTO BO3/ICUCTBHS HA OPraHU3M YEIOBEKA,;

JUIE  O0y4arolMxcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBBS: yMEHHE
NPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX T[O3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CJENBIX M CIA00BUASIIMX OOy4YaroOIIMXCs: YMEHHE HCIOJb30BaTh pelibe(hHO
TOUEYHYIO cucteMy o0o3Hauenuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

1.3.3. B pe3ynbpTaTe ocBoeHus 061meodpazoBaTenbHoil aucuuumasl OY /1.09
Xumus 00ydaroNHiAcs JODKEH c(hOpMUPOBATH TNIHOCTHBIC PE3YITBTATHI
IpOTpaMMBbI BOCITUTAHUS

Kox sm4HoCTHBIX
pe3yJ1bTaToB
T —— JIn4HOCTHBIE pe3yJIbTaThl
peau3aluy NporpaMMbl BOCHIMTAHUS
NPOrpamMMmbl
BOCIIMTAHUS
JIP 6 OpueHTHPOBaHHBIN Ha TPOdeCcCHOHANIBHBIE JOCTUXEHUS, IEATEIBHO
BBIpA)KAIOLIHUH [T03HABATEIbHbIE HHTEPECHI C YUETOM CBOMX CIOCOOHOCTEH,
00pa3oBaTENHHOrO U MPO(HECCHOHAILHOTO MapUIPyTa, BHIOPAaHHON
KBaJTM(UKAITIN
JIP 16 [IprHIMarOmM OCHOBBI YKOJIOTUYECKOM KYIBTYpPBbI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHUECKOTO MBIIIIEHUSI, TPUMEHSIOIINNA OIBIT
HKOJIOTUYECKH OPUEHTUPOBAHHON peIeKCUBHO-OLIEHOUHOM U MPaKTUYECKOM
JeSTeIbHOCTH B dKHU3HEHHBIX CUTYallUsX U MpodeccnoHaIbHOM
JeSITEIbBHOCTH
JIP 19 JIeMOHCTpUpPYIOIIKI YPOBEHB ITOATOTOBKU, COOTBETCTBYIOLNN
COBPEMEHHBIM CTaHAAPTaM U ME€PEIOBbIM TEXHOJIOTHUSAM, TOTPEOHOCTSIM
PETHOHAIIBHOTO PHIHKA.




1.4. KosinyecTBO 4acoB HA OCBOEHHE MPOrpaMMbl M CIIUNJIMHBI:

Jis crienuanbHOCTH:

20.02.02 — 3ammra B Upe3BBIYAWHBIX CUTYaLUAX

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

Y4eOHast Harpy3ka Bo B3aUMOJICHCTBUH C TIperoiaBareiieM - 72 Jaca;
8 MoM uucine:

- TabopaTopHbBIE U MpakTUdYecKue 3ausaTus - 10 yaca

- camocTosTeNnbHas padoTta — 0 yacoB



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHOM TUCHUIIMHBI U BU/IbI Y4eOHOH padoThl

Bun yueOHOM paOOThI

O0BeEM HacoB

Y4yeOHast Harpy3ka (Bcero) 72
Y4yeOHasi HATPY3Ka BO B3aMMO/JCCTBHM C NpPenogaBaresieM, B 72
TOM 4HCJIe

[TpakTrueckue paboTsl/ B (hopMe MPAKTHUECKON OATOTOBKU 10/10
KoHTposnbHbIe paboThl -
CamocrosiTeibHas padora -
[TpomexxyTouHas arrectanus (aud.3ayer) 2




2.2. TemaTu4ecKuii IJIaH U copep:kanue ydeoHou nucuunianubl OY .09 Xumus

Dopmupyem
HaumenoBanue Conep:kanue y4eOHOro MaTepuasa (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem ble
pa3iesioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3aHSITHSI, IPUKJIATHONH MOIY.JIb 4acoB KOMIEeTeHIH
u
1 2 3 4

OcHoBHoOE coiepKaHue 12
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 8
Tema 1.1. OcHoBHOeE coep:kaHue 6 OK 01
Ctpoenue atomoB | Teoperuueckoe o0y4eHune 4
XUMHICCKIX CoBpeMenHas MOJ€ENb CTpoeHHs aroma. CUMBOJIMYECKUN S3BIK XMMHUHM. XUMHYECKHN DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KOH(urypamust atoma. Knaccudukanuss XMMHUYECKAX 3IIEMEHTOB (S-, P-, d-31€MEHTHI).
fipupona BaneHTHblE ~ OJIEKTPOHBI.  BaleHTHOCTB.  DJEKTpOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 4
XAMAHECKON DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHUYECKON CBA3M (KOBAJICHTHAS, WOHHAS, METaUTMYECKasl,
CBs3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs

IIpakTnyeckne 3aHATHSA 2

Pemienune 3amaHvii Ha WMCHOJIB30BAHUE XUMHUYECKOM CHMBOJMKM M HAa3BAaHUN COCIUHEHUN 1O

HOMEHKJIATYPE MEXIYHAPOJIHOTO COK3a TEOPETHYECKOM W NPHUKIAJHON XUMHH W TPUBHAIBHBIX

Ha3BaHWH JUIS COCTABJIEHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COEIUHEHHH (OKCHIOB, CYNb(MHIOB,

THAPHUIOB | T.I1.) M IPYTHX HEOPraHUYECKUX COETUHEHNIN OTAEIbHBIX KIIACCOB. 2

[IpakTuyecKue 3aaHus Ha YCTAHOBIICHUE CBS3M MEXKIY CTPOEHHEM aTOMOB XMMHMYECKUX DJIEMEHTOB M

MEPHOTUYECKUM U3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M UX COEJAWHEHHUH B COOTBETCTBHHU C

nojoxeHueM [leprnoanueckon CUCTEMBI.
Tema 1.2. OcHoBHOeE coaep:xaHue 2 OK 01
[epuopuueckuii | MpakTHYecKHe 3aHATHS 2 OK 02
3aKOH H TabmHIa [Meproanyeckas cucteMa XUMHIECKUX dieMenToB J[. M. MenneneeBa. ®U3ndecKuii CMBICIT
1. Menneneea IMepuoanueckoro 3akona J[.M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOXKHBIX BENMECTB B COOTBETCTBUH C MOJIOKEHUEM

XHMHYECKOT0 dyieMenTa B [leproandeckoii cucteMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAYEHHUE 2

[Tepuonnueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
Pemenue MPAKTUKO-OPUECHTHPOBAHHBIX TCOPETHICCKUX 3a)IaHI/H7I Ha XapaKTCPpHU3alnui0 XUMHUYCCKUX




371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKHE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOIUUECKOM CUCTEME
xuMu4deckux djaemenToB .M. MenaeneeBay

Pa3nen 2. XuMuuyeckue peakuuu 10
Tema 2.1. Tuniel | OcHOBHOE cofepKaHHE 6 OK 01
XUMHYECKHX Teoperuueckoe odyueHune 4
peakiui Knaccudukanus u THIIBI XUMHUYECKUX PEAKIU C yUacTHEeM HeopraHudeckux BemecTB. CocTaBiieHHe
YpaBHEHUI peaklyii COeANHCHNS, Pa3JIOKCHNUS, 3aMEIICHNs, 0OOMEHa, B T.4. pEaKLUi TOpeHus,
OKHCJICHHUS-BOCCTAHOBJICHHSI.
VYpaBHEHUS OKUCICHUA-BOCCTaHOBIEHHs. CTerneHb okucaeHus. OKUCIUTENb U BOCCTAHOBHUTEb. 4
CocraBieHre 1 ypaBHUBAHHE OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIHA METOAOM JICKTPOHHOTO
Oananca. OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIMH B IPHPO/IE, TIPOU3BOJICTBEHHBIX POLIECCaX U
KHU3HENIESTEILHOCTH OPTraHU3MOB
IlpakTH4yeckue 3aHATUSA 2
KonuuectBeHHble oTHOmEHNST B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHU U PACUeThl 110
YpaBHEHHMSIM XUMHUYECKUX peakmuid. Moib Kak eIUHHIA KOJMYEeCTBAa BelecTBa. MospHas macca.
3aKOHBI COXpaHEHMsI Macchl U 3Hepruu. 3akoH ABorajapo. MoisipHblii 00beM ra3os. OTHOCHUTENbHas 2
TUTOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHSM XMMHUYECKHX PEAKIU C MCIIOIb30BAaHHEM MAacChl, 00beMa
(HOpMaJIbHbIE YCIOBHS) ra30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
ONeKTPONNTHYECKA | TeopeTHdecKoe 06ydeHHe 4 OK 04
T TACCOMHANIA M | Teopys »1eKTPOIUTHYECKOM aucconuanyu. MOHBI. DIEKTPOIUTEI, HEXIEKTPOIUTEL. Peakiuu HOHHOTO
MOHHbIH 0OMEH obmena. CocTaBlieHHE peakIii MOHHOrO OOMeHa MyTeM COCTAaBJIEHUS UX IOJHBIX U COKPAIIEHHBIX 4
MOHHBIX yYpaBHeHMH. KHCIOTHO-OCHOBHBIE peaknnu. 3a/1aHusl Ha COCTaBJICHUE HOHHBIX PeaKIni
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BELECTB 18
Tema 3.1. OcHoOBHOe coiep:KaHue 8 OK 01
Knaccupuxanus, | Teoperudeckoe o0y4eHue 4




HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILECTB

[Ipeamet Heopranuveckoit xumun. Knaccudukamnus HeopraHndecKux BeniecTB. [IpocThie U CII0XKHBIC
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3aumMocBs3b
HEOPraHUYECKHX BEIEeCTB. ATrperaTHble COCTOSIHU BemecTBa. Kpucrammueckue u aMmophHbIe
BelllecTBA. THUIIBI KPUCTAUIMYECKUX PEIICTOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAsI, METAJNINYECKast).
3aBUCHMOCTD (DU3UYCCKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIIeTKH. 3aBHCUMOCTD
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJA XUMUYECKOMN CBA3U U TUIA KPUCTALINYECKON PEIIETKH.
[TpruyrHBI MHOTOOOPA3Us BELIECTB

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa HeopraHmueckux BEIIECTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXO M3 Ha3BaHUs BEIICCTBA MO MEKIYyHAPOTHOM
(MIOIMTAK) unu TpuBUaIbHON HOMEHKIIATYpE.

Pemenne mpakTHYecKuX 3aJaHUNA MO KIaCCH(UKAIMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEIUIECTB PA3NUYHBIX KJIaccoB (yrapHblii ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
W3BECTh, HETallleHast U3BECTh, MUTHEBAS COJIa U IPYTHX): HA3bIBATh U COCTABIISITH (DOPMYITbl XUMUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMHIeCKoi HHPOpMAIK (CPEICTB MaCCOBOM MH(pOpMaIuu, ceTh MHTepHET U IpyrHe).
[Tonck nHpopMaIu Mo HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyrnam

OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BCIICCTB

OcHoBHOE cogepkaHue

10

Teopernueckoe o0yuenune

10

Meramibl. O6mue Quznyeckne U XMMUYECKHE CBOMCTBa MeTaioB. CriocoObl TONIydeHHs. 3HAaYeHUe
METAIJIOB M HEMETaJNIOB B TPHUPOJAE U KHU3IHEACITENLHOCTH 4YelOBeKa WU opraHu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIIIOB OT KOPPO3HH

Hemeramnpl. OOmme ¢usmyeckne M XUMHUYECKHE CBOMCTBA HEMETAUIOB. THWIHMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coelMHeHUI HemeTaoB. KpyroBopoTsl
OMOTeHHBIX 2JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, THUIPOKCUIOB, KUCIIOT,
coJiel 1 Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTUHEHHM,
BBICHINX OKCHJIOB U THAPOKCUJIOB

OK 01
OK 02




Pazngean 4.

CTpOCHHe M CBOMCTBA OPraHnveCKMuxX BeIEeCTB

26

Tema 4.1.
Knaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OPraHUYECKUX
BCIIIECTB

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

[TosiBneHue U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpeamMer oprannyeckoit xumuu. Mecto u
3HAQUYEHHE OPTaHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOCHHE KaK MOPAIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHeHuid A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHUYeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOIO
CTpOEHMS MOJIEKYJ. MI3oMepusi U U30MepHI.

[lonsitne o QynkuuoHanbHoi rpynne. Panukan. IlpuHnunel KiaccUpUKalMM  OPraHUYECKUX
coeMHECHHN. MexayHapogHass HOMEHKJIATypa M TMPUHLIMIBI  HOMEHKIATYPbl  OPraHUYECKUX
coequHeHuil. I[loHsTHe 00 a3zoTconepKalMX COEIUHEHHSIX, OMOJOTMYECKH aKTHBHBIX BEIIECTBAX
(yrneBomax, >kupax, OelKaXx W Jp.), BBICOKOMOJICKYJSIPHBIX COCIMHEHUSX (MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO)

OK 01

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCIUHCHHI

OcHoBHOE€ CoacpKaHuEC

12

TeopeaneCKoe oﬁyqe}me

12

OU3NKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COEAMHEHUH OTIENBHBIX KIJIAcCoB (0COOEHHOCTH
KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psi U 001mas Gpopmysa; u3oMepus;
¢u3nyeckre CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOB! OTYUYEHHUs):

— MpenebHbIe YITIEBOAOPObl (adKaHbl M LUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHHKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITYy. CBOHCTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKAECHUE B
MIPUPO/IE€ U IPUMEHEHHUE AJIKaHOB;

— HempenenbHble (AJIKEHBbl, AJIKUHbI M alKaJueHbl) M apoMaTHYecKHe YrieBoJopoJsl. ['opeHue
alleTUJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB

— KHUCJIOPOACOAEpIKaIlIie COeTMHEHNs (CTUPTHI U (PeHOIIbI, KapOOHOBBIE KHCIOTHI M 3(UPHI, aJIbAETH/IbI
U KETOHBI, >KUpBI, YriaeBojbl). lIpakThueckoe NpUMEHEHHE STUJICHIVIMKOJSA, TMIepuHa, (eHoa.
[Ipumenenue ¢opmanpaeryaa, ameranbIeruaa, YKCYCHOM KHCIOTHL. Mplla Kak COJM  BBICIIMX
KapOOHOBBIX KHCIIOT. MoOoIIIMe CBOWCTBA MbLa

— a30TCoJiepKallfe COEAMHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeliku). BbICOKOMOJNEKYIspHBIE
COEMHEHMS (CUHTETUYECKHE U OMOJIOTMYeCKH-aKTUBHbIE). MoHOMEp, OJUMEp, CTPYKTYPHOE 3BEHO.
[Tonmnmepu3anus 3TUIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enernueckas cBSA3b MEXKAY KJacCaMH OPraHUYECKUX COETMHEHUI

10

OK 01
OK 02
OK 04

Tema 4.3.

OcHoBHOe coepkaHue

OK 01




Unentupukanusa | Teopermyeckoe o0yueHue 8 OK 02
OpPTaHMICCKHUX buoopranuueckue coenuHeHus. [lpuMmeHeHne u OuojoOrHyeckas pojb yriieBoJoB. OKHCICHHUE OK 04
BCILECCTB, X VIJEBOJOB — HCTOYHHUK ODHEPTHM JKMBBIX OpraHu3MoB. OOJacT NPUMEHEHHS aMHHOKHCIIOT. 4
SHAYCHHC 1 [IpeBpamienusi OenKOB MUINM B OpraHu3Me. buonorundeckue QyHKimu OenkoB. buonornueckue
TIPUMCHCHHC B (GbyHKIMH )XKUPOB. PoJIb OpraHnyecKkor XUMUHU B PEIICHUH MPOOJIEM MMUIIEBON 0€3011aCHOCTH
ObiToBOH 1 _| Poib  opraHuYecKodl XMMHH B pEIICHHH NPOOJIEM JHEPreTUYECKO Oe30MaCHOCTH, B Pa3BUTHHU
NpOUSBONCTBCHHOM | e nyimmbl, O31aHMM HOBBIX MaTEPHAIOB, HOBBIX HCTOYHUKOB SHEPTUH (QJIbTEPHATUBHBIE HCTOYHUKH
ACATCIEHOCTH sHeprum). ONAacHOCTH BO3ACHCTBHS Ha JKUBBIE OPTraHU3MbBI OPTaHUYECKMX BEMIECTB OT/ICIBHBIX 4
eoBeKa KJ1accoB (YIJIEBOJOPO/IBI, CIUPTHI, (PEHOJIBI, XJIOPOPTaHMYECKHE ITPOU3BOHBIE, ANBIETUIBI M Ip.),
CMBICIT TIOKA3aTelIsl MPEeIENIbHO TOMYCTUMOM KOHIIEHTPAIUH
Pazgen 5. Kunernyeckue 1 TEPMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XMMUYECKHX PeaKIuii 4
CxkopocTb OcHoBHoOe coJepkaHue 4 OK 01
XUMHYECKHUX Teopernueckoe odyuenue 4 OK 02
peakuui.
CKOpOCTh peaKiliM, €€ 3aBHCHMOCTh OT Pa3IUYHBIX (HAKTOPOB: MPHUPOIBI PEATHPYIONIMX BEIIECTB,
XMMHICCKOe KOHIICHTPAIMK PEarupylonIuX BEIIECTB, TEMIIEPATypbl M IUIOMIAAM PEAKIIMOHHON [MOBEPXHOCTH.
PaBHOBCCHC TerutoBsie 3 PEKTH XAMUYECKUX PEAKIHIA. IK30- M IHIOTEPMUUCCKHE, PEAKIINH. 4
OOpatuMocTh peaknuii. XUMHUYECKOE PAaBHOBECHE M €ro CMEIICHHE IOJ JCHCTBHEM pa3IHYHbIX
(baxkTopoB (KOHIIEHTPAIHsI PEareHTOB WM MPOIYKTOB PEAKIINH, TaBICHUE, TEMIICPaTypa) Ul CO3IaHuUs
ONTHUMAITBHBIX YCIOBHI MPOTEKaHMs XUMHUYECKHX TporieccoB. [punitumn Jle [llarense
Pazneu 6. PacTrBopsI 2
Tema 6.1. OcHoBHOE coep:kaHue 2 OK 01
Honsitie 0 Teopernyeckoe o0yueHue 2 OK 02
pacTsopax PacTBopenre Kak (U3MKO-XUMHUUeCKHi mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopuMocTe. MaccoBas 11078  pacTBOpeHHOro BemiecTBa. (CMbICT MOKa3aTensl MpeaesibHO
JOMYCTUMOW KOHIIEHTPAIIMU U €T0 MCIOJIb30BaHKE B OLICHKE KOJIOTMIECKON OE30ITaCHOCTH.
[paBuia SKOJOTHYECKH II€7€COO0PA3HOTO TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEISIX 5
COXPaHEHUsI CBOETO 3[I0POBbsl M OKPYXKAIOIIEH MPUPOJHON CPE/Ibl; OMACHOCTh BO3ACHCTBUSI HA YKHUBbIC
OpraHU3MBbI ONPEIEIICHHBIX BEIIECTB.
PenieHne nMpakTHKO-OPHEHTUPOBAHHBIX PACUYETHBIX 3a/IaHUI HA PACTBOPBI, UCIIONIB3yeMbIE B OBITOBOM U
MPOU3BOJICTBCHHON JIEITEIHHOCTH YEIOBEKA
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJePKAHME (CONePKAHUE MPUKJIATHOTO MOIYJIs1) 2




Paszpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa OK 01
Xumusi B ObITY U |OcHOBHOE cofepKaHme OK 02
IIPOU3BOJCTBEHHOMN
P A Teoperuueckoe o0yueHue 2 OK 04

JESATEIIBHOCTH " = = OK 07
HeOBEKA Hogelimme 1ocTHKEeHNsT XUMUYECKON HAYKA U XUMHUYECKOW TEXHOJIOTUH. Pojibp Xxumun B obecnieyeHnn

9KOJIOTUYECKOM, SHEPreTUUECKOM U MuIeBoil 0e30macHocTH, pa3BUTUM MeauLMHbL. [IpaBuna noucka u 2

aHanM3a XUMHYECKOW HWHGOpMAlMM M3 pPa3IMYHbIX MCTOYHUKOB (HAayyHass W Yy4eOHO-Hay4yHas

JUTEparypa, cpesicTBa MaccoBoi MHpopmaruu, cetb MiHTepHeT)

IIpoMe:xxyTOo4yHasi aTTecTallUs N0 JUCHMILIMHE (U PepeHIMPOBAHHBIN 3a4eT) 2

Bcero 72




3. YCJIOBUSA PEAJIM3ALIUU TPOTPAMMBI JUCHUTIJIMHBI
3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPUATIBLHO-TEXHUYECKOMY
ObecnevyeHnnio.
Jns peanuzauuyd TPOTrpamMMbl  JTUCHUIUIMHBL JOJDKHBI OBITH MPEAYCMOTPEHBI

CJeNyIOlMEe CHEeUalbHbIe MOMENICHUS: Y4YeOHbI KaOWHET XUMHUU W/WIK y4eOHOU
XUMUYECKOH JTa00paTOpHH.

OGopynoBanne y4yeOHOro KaOuHeTa (HAIVISIAHBIE TMOCOOMA): HAOOPHI
IaPOCTEPKHEBBIX MOJIENEH MOJIEKYJ, MOJAEIN KPUCTATUIMYECKUX PEIIETOK, KOJUICKIIUU
MPOCTBIX W CIIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIMUMEPOB; KOJUICKITUS TOPHBIX
nopoJ, Y MuHeEpayioB, Tabnuna MennaeneeBa, yueOHble (UIBMBI, HHUPPOBHIE
00pa3oBaTesbHbIE PECYPCHI.

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

OoOopyaoBanue Jadoparopuu M padoYux MecT JIA0OPATOPUU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JyMbl, MPEIMETHbIE U TMOKPOBHBIC
CTEKJIa, MJIAHIIETHI JJIsl KaleJIbHBIX peakiuil, (UibTpoBalibHasi Oymara, MpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKHU, PE3UHOBBIE TPOOKH, (POHAPUKH, HAOOP PEaKTUBOB, CTEKIISTHHBIE
MaJ0YKH, MITATUBBI 17151 TPOOUPOK; MEPHBIC IUITUHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenutenbubie unHaApruyeckue (50-100 M), crynku ¢ nectukom, GapPopoBbie YalIKu,
MUHIETHI, (GUIBTPHI OyMaXKHbIE, BaTa, MapJis, YacOBBIE CTEKJIa, JJICKTPOILUIUTKH,
Ja00paTOPHBIE MITATUBBI, CHIUPTOBBIC TOPEJIKU, CIIUYKH, MPUOOP IJIS MOJTYUYCHUS Ta30B
(wnu mpoOupKa ¢ ra3o0TBOJHOW TPYOKOM), mepkaTenu sl MPOOUPOK, CKIISIHKU ISt
XpaHEHHUs PEaKTUBOB, pa3dgaTouHble JOTKK; XxuMmudeckue crakansl (50, 100 u 200 mu);
MITNAaTeNIN; TUHIETHI; TUTEIbHBIC IIHIMIIBI; CEKYHIOMEPHI (TaiMephl), MEPHbIE POOUPKH
(ma 10-20 mi) m mepubie konObr (25, 50, 100 u 200 wmu), BoasHas OaHs (WU
TEPMOCTAT), CTCKJITHHBIE MMAJIOYKH; KOHUYeCKue KoJIObI s TutpoBanus (50 u 100 m);
WHJMKATOPHBIC TIOJIOCKHU JiJIs ompenesienus pH u crangapTHas MHAMKATOpHAs IIKaja;
YHUBEpCAIbHBIA UHMKATOP; nuneTk Ha 1, 10, 50 ma (wim no3zaropst Ha 1, 5 u 10 mn),
OrOpeTKH JIsi TUTpOBaHUs, MenuiUHCKue mmpuilbl Ha 100-150 M, mabopaTopHbie
W/WIM aHAIUTHYECKUE Bechl, pH-meTpsbl, cymmibpHBIN 1Kad, u ap. npadbopaTopHOE
obopynoBaHue.

3.2. UudpopmanuoHHoe odecriedeHue 00y4eHust

Jlnst peanuzanuu mporpaMMbl OMOTHMOTEUHbIN (OHA 00pa30oBaTEIHHOM OpTraHU3aluN
JIOJDKEH MMETh TMeYaTHBIE W/WIN SJIEKTPOHHBIE 00pa30oBaTeNIbHbIC M HHPOPMAIIHOHHBIC
pPECYPCHI, PEKOMEHJIOBAaHHBIC JI HWCIOJIh30BaHUS B 00pa3oBaTELHOM Ipollecce, He
cTapiie 5 JeT ¢ MOMEHTa U3aHus.



OcHoBHas IuTEpaTypa

1. Tynukun, E. 1. Xumusa. B 2 4. Yacte 1. OO1ias 1 Heopranudeckas
XUMHS : YYSOHHK IS CcpeaHero mnpodeccruoHaIbHOro ooOpa3oBaHus /
E. U. TynukuH. — 2-e wu3a., ucnp. u jgon. — Mocksa : M3xaTtenbcTBo
Opaiit, 2023.— 385c. (ITpodeccnonanbHoe  oOpazoBaHHE). —

ISBN 978-5-534-02748-8. — Tekct : anekTpoHHbIH // OOpa3zoBaTeibHas
margopma FOpaiit [cavit]. — URL: https://urait.ru/bcode/513730

2. Tymukuna, E. 1. Xwumusa. B 2 u. Yacte 2. OpraHuyeckasi XUMHSA :
YUYEOHUK JLTST CpPEIHETO nmpodeccuoHaIbHOTO oOpa3oBaHust /
E. . TynukuH. — 2-e¢ wu3A., ucnp. u jgaon. — MockBa : M3nareabcTBo
Opaiit, 2023.— 197 c. (ITpodeccuonanbHoe oOpazoBaHHUE). —

ISBN 978-5-534-02749-5. — Tekct : anekTpoHHBIH // OOpa3zoBaTebHas
riatdopma FOpaiit [carit]. — URL: https://urait.ru/bcode/513731

JlomoJTHUTE/ILHAS JIUTEpaTypa
Hukutuna, H. I'. OOwmas u Heoprannyeckas xumud. B 2 4. Hacts 1. Teopernueckue
OCHOBBI : YYEOHUK M TPAKTHKYM JUII CPEIHETO MpodeccHoHaIbHOro obpa3oBaHus /
H.T. Hukutuna, B. U. I'pebenpkoBa. — 2-¢ wm3a., mepepad. u jgom. — Mocksa :
M3patensctBo FOpaiit, 2023. — 211 c.— (IIpodeccnonanpHoe 00pa3oBaHHE). —
ISBN 978-5-534-03676-3. — Texcr : anektponHsIii // OOpazoBarenbHas 1uatrgopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/514849

Hukutuna, H. I'. OOmass 1 HeopraHuyeckass XUMHs: XUMHUS DJIEMEHTOB :
Y4eOHUK W MPAKTHUKYM IJIsl CpeIHErOo MpodeCCHOHAIBHOTO oOpa3oBaHUs /
H. T'. Hukutnaa, B. U. I'pebenbkoBa. — 2-¢ wu3xa., Tiepepad. W OOI. —
MockBa : U3patenbcTtBo HOpaiit, 2023. — 304 c. (ITpodeccnonanpHOE
ob6pazoBanmue). — ISBN 978-5-534-16281-3. — TekcT : 3JE€KTPOHHBINA //
OO6pazoBaresbHast miatgopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/530734




4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJINHBI

KoHTposib u onieHka pe3ysbTaToB 00y4eHUs! OCYIIECTBISIETCS MPENoiaBaTesieM B
IpoIliecce MPOBEACHUS MPAKTUUECKUX 3aHITHN U 1a00paTOPHBIX pabOT, TECTUPOBAHMS,
a TaKXKe BBIMNOJHEHUS OOYyYaIOIUMUCA WHAUBUAYAIbHBIX 3aJaHUM, IPOEKTOB,
UcCienoBaHui. Pe3ynbTaThl 00ydeHUsT ONPEETSIOT, YTO 00YJArOITHECs JOJKHBI 3HATH,

IOHMMAThb U ICMOHCTPUPOBATH 110 3aBCPIICHUN U3YUCHUA JUCIHUIIIINHLBI.

Pe3syabTaTsl Pe3ysabTaTrsl 0cCBOCHUA @®opMbI U METOIbI OLIEHKH
OCBOEHMS AUCHUILIHHBI
AUCHHUILJIMHBI HANPaBJeHbI HA
dopmupoBanue
OK u IIK JIP
DopMyIMPOBATH OK.01.0 JIP.6 1. Tect «CTpoeHne aTOMOB XUMHUYECKHUX JIEMEHTOB U
0a3oBLIe MOHATHS H K.02 JIP.16 IPUPOJA XUMUYECKON CBA3U».
3aKOHBI XMMMHU: JIP.19
. 2. 3aiaym Ha COCTABIIEHUE XUMUYECKUX (PopMyI
CocraBiATh :
SHMHECKHE JIBYXaTOMHBIX COeIMHEHUN (OKCHUJIOB, CYNb(HIOB,
bopMyIbI TUAPUJIOB U T.I1.).
COCIMHCHMH B 3. 3agaHus Ha UCIOIb30BAHNE XUMHUUECKON
COOTBETCTBUH CO CHUMBOJIMKY W Ha3BAHUH COCIMHEHUH 110
CTCTICHBIO OKUCICHHA HOMEHKJIATYpe MEXKIYHAPOIHOTO COI03a
XUMHYECKHUX yp 3 JLYHApOa .
7EMEHTOB, HCXOIS TEOPETHYECKOM U MPUKIIATHON XUMHUH U
13 BAJCHTHOCTH M TPUBHUAJILHBIX Ha3BAHUM JJISI COCTABIICHUS
AIEKTPOOTPHUIIATEIHH XUMUYECKHUX (DOPMYJT IBYXaTOMHBIX COEAMHEHUMN
OCTH.: (oxcua0B, cynb(pHUI0B, THAPUIOB U T.II.) U APYTUX
HEOPraHUYECKUX COEAMHEHUI OTJENbHBIX KJIACCOB
DopMyIMPOBATH OK.01.0 JIP.6 1. IlpakTuueckue 3aJaHus HA YCTAHOBJICHHUE CBS3U
6azoBble NOHATHS 1 K.02 JIP.16 MEXKIy CTPOEHHEM aTOMOB XMMHUYECKHX DJIEMEHTOB U
3aKOHBI XMMMHU: JIP.19 .
. MEPUOIUYECKIUM U3MEHEHHEM CBOMCTB XMMHUYECKUX
XapakTepus3oBaTh _
XUMHYECKHE AJIEMEHTOB M X COCJIMHEHUH B COOTBETCTBUU C
HJIEMEHTHI B nosioxxenueM [lepuoanueckon cucreme.
COOTBCTCTBHH C HX 2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUECKUE
MOJIOKEHUEM B
. 3a/laHMs] Ha XapaKTepU3alNI0 XUMUYECKUX
MePUOINYECKON /
CHCTEME XIMITIECKIX aMeMeHTOB: «MeTtamniyeckre / HeMeTaUIMueCKue
anemenTos J[.W. CBOMCTBA, AEKTPOOTPULATENBHOCTh U CPOACTBO K
Menpeneesa DJICKTPOHY XMMHYCCKHUX 3JIECMEHTOB B COOTBETCTBHE C
WX JIEKTPOHHBIM CTPOEHUEM U TTOJIOKEHUEM B
MEPUOINUECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
JI.1. MennaeneeBa»
Xapakrepu3zoBarhb OK.01, JIP.6 1. 3agauu Ha cocTaBJIeHUE YPABHEHUI peaKIuii:
TAIBL XAMHIECKUX OK.04 JIP.16 — COEIMHEHNS], 3aMEIIEHNUS, PA3I0KEHUS, OOMEHA;
eaKIuii:
peaKn JIP.19 — OKUCTUTENBHO-
CocTaBisATh peaKIUU .
COeIMHEHHS, BOCCTAHOBUTEJIbHBIX PEAKIIMM C UCTIOIb30BAHUEM
pa3noXKeHus, MeTO/1a 3JIEKTPOHHOT0 OaaHca.




oOMeHa, 3aMeIICHUS,

2. 3ajga4m Ha pacyeT MacChl BEIIECTBA UM 00bEMa

OKHCJTUTCIILHO- ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
BOCCTaHOBUTEIIbHBIE )
o— Wi 00bEMY OIHOTO U3 YYaCTBYIOUIMX B PeaKLUH
BEILECTB; paCYETHI
Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOYKTOB
peaxiuu, eciay OJJHO U3 BEUIECTB UMEET IPUMECU
Xapakrepu3oBarb JIP.6 1. 3ananus Ha cOCTaBIEHUE MOJIEKYJISIPHBIX U
THIBI XUMHIIECKHX JIP.16 VOHHBIX PEAKIMI ¢ yIaCTUEM KUCJIOT, OCHOBAHHMI U
peakumii: JIP.19 .
. COJIel, yCTaHOBJIEHHUE U3MEHEHUS KUCIOTHOCTH
CocraBisTh
ypaBHEHUS Cpeabl
XUMHUYECKHX
peakuuy HOHHOTO
o0MeHa C yyacTueM
HEOpraHMYeCKUuX
BEIIIECTB
Hccaenosarn OK.01 JIP.6 1. Tect «HomeHKI1aTypa U Ha3BaHUE HEOPTAaHUYECKUX
CTPOCHHE 1 JIP.16 BEIIECTB UCXOS U3 UX XUMHIESCKON (HOPMyIIBI HiTH
CBOHUCTBA JIP.19 <
HEOPrAHHIECKNX . COCTaBJICHUE XUMHUECKOW (hOPMYJIIBI UCXOIS U3
BeIeCTB: Ha3BaHMsI BEILLIECTBA 110 MEXIYHAPOIHON WIIN
Krnaccudumnuposatsb TPUBUAIILHON HOMEHKJIATYPE».
HEOPraHnICCKHUE 2. 3ajaym Ha pacueT MaccoBOM 10111 (Macchl)
BelliecTsa B XMMUYECKOT'0 3JIeMEHTa (COEMHEHNs) B MOJIEKYJIe
COOTBETCTBUH C UX ( )
CMECH).
CTpPOEHUEM
3. [IpakTHueckue 3a1aHus 1O KiaccuuKaluu,
HOMEHKJIAType U XUMUYECKUM (opMyiaM
HEOpPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.
HcciaenoBarnb OK.01, JIP.6 1. 3aganus Ha cOCTaBlIEHUE YPaBHEHUI XUMUYECKUX
CTpocHHE 1 OK.02 JIP.16 PEaKIuii ¢ y9acTHEM MPOCTHIX U CIIOKHBIX
CBOUCTBA JIP.19 X
HEOPrAHHYECKHX . HEOPraHMYECKUX BEIIECTB: OKCUI0B METAJIJIOB,
BeleCTB: HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;
YcraHaBiauBaTh HEOPraHMYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEPHBIX
3aBUCHMOCTD TUAPOKCUIOB, HEOPTaHUYECKHUX COJIEH,
N3UKO-XUMHUYECKUX .
b 3HKO ec XapaKTePU3YIOIINX UX CBOMCTBA U CIIOCOOBI
CBOICTB
HEOPTraHUYECKHX IOy ICHHAL.
BELIECTB OT CTPOCHHUS 2. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUECKUE
dTOMOB 1 MOJIEKYJL, a 3a/laHKs] Ha CBOMCTBA U IOJy4YE€HUE HEOPIraHUYECKUX
TaK)Ke THIa 5 BEIIECTB
KPUCTAJIINYECKON
pELIETKH
HccaenoBarnb OK.01 JIP.6 1. 3aganus Ha cocTaBlIeHHE HA3BAHU OPraHUYECKUX
cTpoeHune u JIP.16 COEIMHEHUH 10 TPUBUATILHOW MIIM MEXAYHAPOAHON
CBOMCTBa JIP.19 o
HeopraHAYecKHX . CHUCTEMaTHYEeCKON HOMEHKIIAType.
BeleCTB: 2. 3ajanKs Ha COCTABJICHUE TOJIHBIX U COKPAILIEHHbIX
Knaccugpunuposats CTPYKTYPHBIX ()OPMYJT OPraHUYECKHUX BEILECTB
OpPTaHUYCCKHUC OTJENbHBIX KJIACCOB.
BELIECTBA B




COOTBCTCTBHHU C UX

3. 3agauu Ha omnpeneeHre mpocTeneld GopmMyITbl

CTpOCHHUEM OpPraHMYECKOM MOJIEKYIIbI, HCXOIS U3 IEMEHTHOTO
cocrana (B %)
HccnenoBarb OK 01 JIP.6 1. 3amaHus Ha COCTaBIEHUE YPABHEHUN XUMUUYECKUX
CTPOCHHE H OK 02 JIP.16 pEeaKIuii ¢ y4acTHEM OPraHMYEeCKHUX BEIIECTB Ha
;iﬁﬁi;ﬁ?ﬂec’mx OK 04 JIP.19 OCHOBaHUU UX COCTaBA U CTPOECHUS.
BeleCTB: 2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUN XUMHUYECKUX
YcTraHaBiauBaTh peaxkuil, WUTIOCTPUPYIOLIUX XMMHUYECKHUE CBOICTBA €
3aBUCHMOCTD Y4ETOM MEXaHU3MOB MPOTEKAHUSI JaHHBIX PEAKIIUNA U
(bmflKo_XHMquCKHX TeHETUYECKOM CBSI3U OPraHUYECKUX BEIIECTB Pa3HBIX
CBOICTB
OPTraHMYECKUX KJIaccos.
BELIECTB OT CTPOCHUS 3. PacueTHble 3324 TI0 YpaBHEHUSIM PEaKIuii ¢
MOJICKYJI y4JacTHEM OPTaHNYCCKHUX BEIICCTB.
Hccnenosartsb OK 01 JIP.6 1.IIpakTuKO-OpHEHTUPOBAHHbIE 3aJaHUSI 110
Ka1CCTBCHHbIC OK 02 JIP.16 COCTaBJICHUIO XMMHUYECKHUX PEAKIIUH C y4aCTHEM
g ;?EEEEeCKHX OK 04 JIP.19 OpPraHWYECKUX BELIECTB, B T.4. UCIIOIb3YEMBIX IS UX
COCTMHEHMIA uACHTU(PUKAIMY B OBITY M IPOMBIIIIIEHHOCTH.
OTJICIBHBIX KJIACCOB 2.Jlaboparopnas pabdota: “Unentudukanus
OpPraHUYECKUX COCIUHEHUN OT/IEIbHBIX KIacCOB™
Xapakrepuszoats |OK 01 JIP.6 [TpakTHKO-OpPHUEHTHPOBAHHBIE TEOPETUUECKUE
BJIMSIHHE OK 02 JIP.16 3a/1aHKs Ha aHATU3 (JAaKTOPOB, BIMSIOIINX HA
Pa3IHYHBIX JIP.19 M3MEHEHHE CKOPOCTH XUMHUYECKOW PEeaKIny.
(aKkTOpOB HA [TpakTHKO-OpHEHTHUPOBAHHBIE 3aJaHHs Ha
paBHOBecHe U npuMeHenue npuHnuna Jle-Ilarense aus
CKOpPOCTh HaXO0’KJICHUs HAlpaBJICHUS] CMEIIEHUS paBHOBECHUS
XMMHYEeCKHX XMMUYECKOHN peakIuy U aHaJIu3 GaKkTopoB,
peaKIuii: BIIMSFOIIIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHS
XapakTeprus3oBaTh
BIIMSTHHC
KOHIICHTPALIUH
pearupyronmx
BEIIIECTB U
TeMIepaTypsl Ha
CKOpOCTh
XUMHUYECKHX
peakuui
XapakTepu30BaTh
BJIMSTHAE N3MEHCHUS
KOHIICHTPAIIuH
BEIIIECTB, PEAKIHH
Cpeabl 1
TEeMIepaTyphl Ha
CMeIlleHne
XUMHUYECKOTO
paBHOBECHSI
Uccnenosars OK 01 JIP.6 1. 3amaun Ha MPUTOTOBJIECHUE PACTBOPOB.
JIP.16




HWCTHUHHBIE OK 02 JIP.19 2. [IpakTHKO-OpUEHTHPOBAHHBIE PACUETHBIC 3aJaHUS
pPacTBOPHI C Ha JUCIIEPCHBIC CHCTEMBI, HCTIOJIb3yeMbIe B OBITOBOM
3aJaHHBIMHA U [IPOU3BOJCTBEHHOM NEATEILHOCTH YEI0BEKA
XapaKTEePUCTUKAM
Pa3znuuaTs HCTHHHBIE
pacTBOpbI
OueHuBaTh OK 01 JIP.6 Keiic (¢ yuerom Oynymieit npodeccnoHaabHOM
gocnezlc“TBHH OK 02 JIP.16 JIESITCIIBHOCTH )

BITOBOH U .

o OK 04 JIP.19 TeMs! kelicoB:

MIPOU3BOICTBEHHOMN
JEATEITHOCTH OK 07 1. [Toreruienue KiMMaTa U BEICBOOOKIEHHUE Ia30BbIX
4eJI0BEKA C MO3UIIHI TUPATOB CO JIHA OKEaHa.
9KOJIOTHICCKOU 2. Bynymue matepuansl 1jsi aBua-, MallliHO- U
0€e30MacHOCTH

pruOOpPOCTPOECHHUSL.
3. HoBble MaTepHaisl AJisi COTHEYHBIX OaTapeii.
4. JlekapcTBa Ha OCHOBE PACTUTEIbHBIX MTPENApPaTOB




