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[IporpamMma o0011€00pa30BaTEIBHON JAUCHUILIMHBL «XUMHUS» TpeAHa3HAUYCHA
JUIS U3y4eHUs XUMUU B Mpo(decCHOHANBHBIX 00pa30BaTENbHBIX OPTaHU3AINIX,
peanu3yromux 00pa3oBaTelbHYI0 MPOrpaMMy CpeaHEero oomiero oOpa3oBaHHS B
npejieiax OCBOCHUS OCHOBHOM MpOGeCCHOHATBHONW 00pa30BaTEIbHON MPOTPaMMBI
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOTO OOIIET0 0Opa30BaHUSI MPHU IMOATOTOBKE
CIEIUATUCTOB CPETHETO 3BEHA.

[Iporpamma  pa3paborana Ha  ocHOBe  TpeOoBanuii  DenepaabHOTO
roCyJJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa CPEeaHero oOIero oOpa3oBaHUs,
NPEABIBISIEMBIM K CTPYKTYpe, COJEPKAHHIO M pe3yjbTaTaM OCBOCHHUS Yy4eOHOM
JTUACHUIUIAHBL «XUMUs», B COOTBETCTBUU C: lIpukazom Munnpocseumenus PO or
24.08.2022 1. Ne 762 «O06 ytBepxkacHuu Ilopsinka opraHuU3alMM W OCYIICCTBICHUS
0o0pa30BaTeNbHON  JEATENBHOCTH IO 00pa3oBaTelbHBIM MpOTrpaMMa  CpPEAHETro
npodeccruonanbHOro odpazoBanus», [Ipukazom Munnpocsemenust PO or 12.08.2022
r. Ne 732 «O BHecenun usmeHeHuid B ®Denepanbhblii ['ocynapctBeHHblil CTanmapt
Cpemnero OoOmero O6pazoBanus», Ilpukazom ot 23.11.2022 r. Ne 1014 «O6
yrBepxkaeHnn DenepanbHoid OOpazoBarenbHOil [Iporpammel  Cpennero OOmiero
OO0pazoBanus», PekoMeHmamsaIMu 1Mo peain3aiuu CpeHero oodmero oOpa3oBaHuUs B
npejieiax OCBOSHHUS 00pa30BaTEIbHONW MPOTPaAaMMBI CPEIHEro MpoheCCHOHATHLHOTO
oOpazoBanus (ot 01.03.2023 r. Ne 05-592), IIpukazom Munnpocsemenus PP ot
03.07. 2024 r. Ne 464 « O BHeceHUM M3MEHEHUM B (hefepaibHble rOCYJapCTBEHHBIE
o0OpazoBareNbHbIE CTAaHAAPTHI CPETHETO MPOPECCUOHAIBHOTO 00pa30BaHUs.

CocraButens: XanmumymmHa O.B., mnpenomaBatens — 0011e00pa3oBaTEIbHBIX
JTUCLUILIVH

PaGouass mporpamma o00mieo0Opa3oBaTEILHOTO TIPEAMETa PACCMOTPEHA W
yTBEPXKJEHA Ha 3aCEJaHUU MPEIMETHO-IIMKIOBON KOMHCCUHU 00111€00pa30BaTEIbHbIX
JUCLUIUIMH U coluanbHO-ryManuTapHoro mukna u co KTK ®I'bOY BO "KHUTVY",
[Ipotoxon Ne7 ot «31» mapra 2026 r.

[Ipencenarens [MIIK/ H.H.®anuna
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA «XUMMUS»

1.1 Mecto mnpenMera B CTPYKTYpE OCHOBHOH mpodecCruOHaTbHOM
o0pa3oBaTeIbHOM MPOTPaMMBbI

OO01Ie00pa3oBaTENBHBIA MPEAMET «XUMUS» SBISCTCS 00S3aTEIHHONW YaCTHIO
001eo0pa3oBaTeNbHOIO IUKJIa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBHH C
®OI'OC CIIO no mpodeccun/cnennanbHocti 43.02.15 TloBapckoe W KOHJIUTEPCKOE
pA(SAI (4]

1.2 [lenu v nmaHUpyeMbIe Pe3yIbTaThl OCBOCHUS MIpeIMeTa
1.2.1 llenu u 3agaum npeamMeTa

enp nmpeameTa: ¢GopMUPOBaHUE Y CTYJICHTOB IPEACTABICHHUS O XUMHUYECKOM
COCTAaBJISIFOIIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa KaK OCHOBBI MPUHATHS
pELIEHU B JKU3HEHHBIX M MPOU3BOJACTBCHHBIX CHUTYyalMsAX, OTBETCTBEHHOTO
IOBEJICHUS B IIPUPOJHOM CpEJIE.

3ajgauu npeaMera:
- chopMupoBaTh MOHMUMAHUE 3aKOHOMEPHOCTEM MPOTEKAHUsI XUMHUYECKHUX

IIPOLIECCOB U SIBJICHUM B OKPYKAlOLIEW Cpele, UEIOCTHOM HAayYHOU KapTHHBI MUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTb yYMEHUS COCTaBIATH (OPMYJbl HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB, YPaBHEHHUA  XUMHYECKHX  PEaKIHUi, OOBACHATb HUX  CMBICI,
UHTEPIIPETUPOBATDH PE3YJIbTATHl XUMUUYECKUX JKCIIEPUMEHTOB,

- chopMHUpOBaTH HAaBBIKM  TMPOBEJIEHUSA  MPOCTEHINMX  XUMHUYECKUX
AKCIIEPUMEHTAJBHBIX ~ HUCCJIENOBAaHUM C COOMIOJEHWEM TMpaBMil  0E30MacHOro
oOparlieHus ¢ BeliecTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

- pa3BUTh YMEHHMs HMCIOJIb30BaTh MH(OPMAIUI0O XMMHYECKOIO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

- chopmMupoBaTh YMEHHUS MTPOTHO3UPOBATH TOCIEACTBUS CBOCH NEATEILHOCTH H
XUMHUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IIPOIIECCOB;

- copMUpOBaTh MOHMMAHUE 3HAYUMOCTH JOCTHKEHUN XMMHYECKOM HAYKH U
TEXHOJIOTUM JUIsl pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.

1.2.2 Tlnanupyemsle pe3yiabTaThl OCBOEHUS 00I1€00pa30BaTENIBHOIO MPEaAMETa
B cooTBeTcTBUU PI'OC CIIO n Ha ocHOBEe PI'OC COO



Koa un
HaHMeHOBaHHe
(popmupyembIx
KOMIIeTeHIN I

IInanupyemsbie pe3yJbTaThl 0CBOCHHS NpeaMeTa

Oo0mue

JAucuunianHapHbie

OK 01. BeiOupatp
CTIOCOOBI

peleHus 3a1a4
npodeccuoHaNbHOMI
JeSTEIIbHOCTH
MPUMEHHUTEIBHO K
pa3InIHBIM
KOHTEKCTaM

B gactu Tpy10BOr0 BOCITUTAHUS:
- TOTOBHOCTB K TPYY,
OCO3HaHHE [ICHHOCTH MacTEPCTRa,
TpyAomooue;

- TOTOBHOCTb K aKTUBHOU
JCSITeTbHOCTH TEXHOJIOTUYECKOM
U COIMAIILHOM HATPaBJICHHOCTH,
CHOCOOHOCTh MHUITUHPOBATH,
IUTAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJTHATE TAKYIO JIEITEIbHOCTD;

- UHTEpEeC K
pa3nu4yHbBIM  cepam

npodeccuoHanbHOM

NeSITeIIbHOCTH,

OBnajieHre YHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEIIBHBIMU
JIEUCTBUAMMU:

a) 0a30BBIC JTOTHYECKHE
JIEUCTBUS:

- CaMOCTOSITENTEHO
dbopMynHupoBaThH U
AKTyaJIn3UPOBaATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHABJIMBAThH
CYILIECTBEHHBIN MPU3HAK WU
OCHOBaHUS JJIsI CPABHCHHSI,
Kkiaccuukanuu u 0600IICHUS;
- OTIpEACTIATH 1eNn
NesITeILHOCTH, 337aBaTh
napaMmeTpsl U KPUTEPUH UX
JOCTHKEHHUS;

- BIIAJICTh CUCTEMOM XUMHYECKHX
3HaHUH, KOTOpasl BKIKOYAECT:
OCHOBOIIOJIAratoIINe MOHITHS
(XMMHUYECKUH JIIEMEHT, aTOM,
3JIEKTPOHHAsS 000JI0YKa aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATIN ATOMOB, HOH,
MOJIEKyJ1a, BaJICHTHOCT,
3JEKTPOOTPULIATEIBHOCTD, CTETIEHb
OKHUCJICHUS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAsT Macca, MOJIIPHBINA 00BeEM,
YTIEPOAHBIN CKeNeT, GQyHKIMOHAIbHAs
rpynna, paaukal, U30Mepus, U30Mephbl,
TOMOJIOTHYECKUHN s, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOI- U
a30TCOJEpIKAIINE COETUHEHUS,
OMOJIOTMUECKHN aKTHBHBIC BEIIECTBA
(yrieBopl, >KUpHI, OCITIKH ), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS,
KPUCTAJITNYECKAs PEIIeTKA, THUITBI
XUMHYECKUX PEAKIUI
(OKUCIUTEIIPHOBOCCTAHOBUTEIBHEIE,
9K30-U DHJIOTEPMUYECKHE, PEAKIIUU
WOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI,
3JIEKTPOJIUTUYECKAS TUCCOLUALINS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON PeaKINH, XHMHIECKOE
PaBHOBECHE), TCOPUH U 3aKOHBI (TEOPHS
XUMHUYECKOTO CTPOCHHS OPraHuIeCKUX
BeniectB A.M. bytneposa, Teopus
3JIEKTPOJIMTUYECKON JUCCOIMAIINH,
nepuoanyeckuit 3akon .M.
MeHeneeBa, 3aKOH COXPaHEHHS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUMN S3bIK
XUMHH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOICTBAX, COCTaBe, MOTYYCHUH U
0€3011aCHOM HCIOJIb30BAaHUN
BaXHEHIIINX HEOPTaHUICCKUX U
OpPTaHHYECKUX BEIIECTB B OBITY U
MPAaKTHYECKOH eATeIbHOCTH YeJIOBEKa;




- BBIABJIATD 3aKOHOMCPHOCTHU U IIPOTUBOPCUUSA

B paCCMaTprUBaACMBbIX ABJICHHUAX,
- BHOCUTb KOPPEKTHUBBI B  ACATCIILHOCTD,
OIICHUBATh COOTBCTCTBHUE PE3YJIBTATOB 1LCIIAM,

OLICHUBATh PHUCKH ITOCJIEICTBUM IEATEIBHOCTH; -
pa3BUBaTh KPEaTUBHOE MBILUICHUE IIPU PELICHUHU
KHU3HEHHBIX po0sieM

0a30BbIE UCCIIETOBATENBCKUE JICHCTBUSA:

- BIIAJIETh HaBBIKAMH y4eOHO-

HCCIIEAOBATEIbCKON M HpOCKTHOﬁ ACATCIIBHOCTH,
HaBBIKaMU

pasperieHus mpooieM;
- BBISABJIATH IPUYINHHO-CIICACTBCHHBIC CBA3H U
AKTYAJIIM3UPOBAThL 3a4a4y, BbBLABUIAThb TUIIOTC3Y €€

peuieHus, HaXOJUTh apryMeHThl ISt
JI0Ka3aTeNbCTBA CBOUX YTBEPXKACHUU, 3a/1aBaTh
rapaMeTpsl U KPUTEPUU PELICHHUS;

- aHAJU3UPOBATh  TMOJYYEHHBIE B  XOJIE
pelieHus  3aJayd  pe3yJbTaThl,  KPUTHUYECKH
OLICHUBAaTh MUX JOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHEHNE B HOBBIX YCIIOBHSIX;

- yMETh MEPEHOCUTh 3HAHUS B
[O3HABATEJIbHYI0O M  IPAaKTHUYECKylo  olnactu
KU3HENICSITEIbHOCTH;

- yMETh HWHTETPUPOBATh 3HAHUSA W3 Pa3HBIX
MIPEIMETHBIX 00IacTel;

- BBIIBUTaTh  HOBBIC HMJICH, Mpeajiarathb
OpPUTHHAIILHBIC TIOJXO/IbI U PEIICHUS; -
CIIOCOOHOCTD MX MCIIOJIb30BAHUS B

MO3HABATEJILHON U COIMAJIbHOM MPAKTHUKE

- YMETh BBISBIISTH
XapakTepHble IPU3HAKU U
B3aUMOCBS3b U3YYEHHBIX
MIOHATUH, [IPUMEHATD

COOTBETCTBYIOIIUE TOHSATHS
MpA ONUCAHMM CTPOCHUS U
CBOWMCTB HEOPraHUYECKUX U
OPraHMYECKUX BELIECTB U UX
MPEBPALLECHUI; BBISIBIISITD
B3aNMMOCBSI3b XUMHUYECKHX
3HAHUH C TOHATHAMH U
MPEICTaBICHUIMU JIPYyTHUX
€CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETh HCIOJIb30BATh
HAaMMEHOBAHMSA XHWMHYECKHUX

COCIUHEHUI
MEKIYHApOIHOTO COI03a
TEOPETUYECKON 51
MPUKJIATHON XUMHUH u
TPUBUAIIbHBIE Ha3BaHU
Ba)KHEHUIITNX BEIILIECTB
(aTHIIEH, areTUIICH,
TJIMIIEPYH, denon,
dbopManbaerus, YKCyCHast
KHCJIOTA, TJULUH, YrapHbIA
ras, YTJIEKUCIIBIN ras,
aMMMaK, TallieHas H3BECTh,
HeTamieHas HU3BECTb,
MUATbEBAsT COJa W JIPYTUX),
COCTaBJISITh bopMyIbI
HEOPraHUYECKUX u
OpraHUYECKUX BCILIECTB,
YpaBHEHUSA XUMHYECKHX
peakmuii, OOBICHATH  UX
CMBEICII, MOATBEPKIATh
XapaKTepHbIE  XUMHUYECKHUE
CBOMCTBA BCILIECTB
COOTBETCTBYIOIIMMHU
3KCIEPUMEHTaMU u
3aMuCcsIMHU ypaBHEHUN

XUMHUYECKUX PEAKIIUI;

- YMETh yCTaHaBJIMBATb
MNPUHAJICKHOCTh M3YUCHHBIX

HEOPraHUYECKUX u
OpPraHMYEeCKUX BEIIECTB K
ONpPEACIICHHbIM KJlaccaM |
rpynmnam COE€IUHECHUH,
XapakTepH30BaTh HX COCTAB
U BaXKHEMIIIME  CBOMCTBA;
OnpeIeIISITh BHUJIbI




XHUMHUYCCKUX CBA3CH

(xoBaneHTHas, VMOHHas,
MeTajin4yecKas,
BOJIOPO/HAs), TUIBI

KPUCTATMYECKUX  PEMIECTOK
BEIIECTB; KIACCUPHUINPOBATH
XUMHYCCKHE PCAKIUY;

- chopmHpoBaTh
MIPEJICTABIICHHS: o
XUMHYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIH XUMUU
B MO3HaHUU SIBIICHUH
MPUPOJBI, B (POPMHUPOBAHUHU
MBIIIICHUSI W KYJBTYpPBI
JINYHOCTH, ee
(byHKIMOHATBLHON
IPaMOTHOCTH, HEOOXO0JIUMOM
JUISL PEIIeHUs] TMPAKTHYECKUX
38744 M DKOJIOTHYECKH
000CHOBAaHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO U
MIPUPOAHOM CpEJIE;

- YMETh TIPOBOIUTH
pacdeTrsl MO XUMHUYECKUM
dbopMysiaM W  ypaBHCHHSM
XUMHUYECKUX  peakuuid ¢
KCIIOJIb30BAHUEM
buznuecKux BEJINYUH,
XapaKTePU3YIOIIMX BelIeCTBA
C KOJMYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMaJIbHbIE
YCIIOBHUS) Ta30B, KOJIHYECTBA
BEIIIECTBA; HCIIOJIb30BAaTh
CHUCTEMHBIE XUMHYECKHE
3HAHUS JUISt TIPHHSTHS
pelieHnii B KOHKPETHBIX
YKA3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH H
WX IPUMEHEHHEM




OK 02
OcyuiecTBIsATh
MIOUCK, aHATU3 U
UHTEPIIPETAIHIO
uHpopMaIui,
HEOOXOMUMON 1A
BBITIOJTHEHHMS 32/1a4
npodeccuoHanbHON
JeSITeIbHOCTH

B 00nactu eHHOCTH Hay4yHOTO MO3HAHUS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAayKH M OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Jajore KYJBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa B
MOJINKYJIBTYPHOM MHUDE;

- COBEpILIEHCTBOBAHHE S3BIKOBOM u
YUTATENIbCKOM  KyJIbTYpHl ~ Kak  Cpe/iCTBa
B3aUMOJICHCTBHUS MEXIYy JIIOJbMHU U IO3HAHUS
MUDA;

- OCO3HaHUe IEHHOCTH HAYYHOU JEATEIbHOCTH,
TOTOBHOCTb ~ OCYILECTBJIATH HPOEKTHYIO U
HCCIIEI0BATENbCKYIO JeSITEIbHOCTD
WH/IMBUIYAIBHO U B TPYIIIIE;

OBnazieHne yHUBEpCaIbHBIMU yU4E€OHBIMU
MO3HABATEbHBIMU ACHCTBUSIMMU:

B) paboTa ¢ nH(popmMaruei:

- BJIaJCTh HAaBBIKAMU IOJyYCHHs] MHPOPMALUU
u3 HCTOYHUKOB pas3HbIX THUIIOB,
CaMOCTOSITENIFHO OCYIIECTBIISTH TIOUCK, aHAJU3,
CHCTEMaTHU3aLIUI0 u MHTEpIPETaLHIO
MHpOpPMALIMK  PA3IUYHBIX BUAOB U  (HopM
IPEJCTaBICHHUS;

- CO3JIaBaTh TEKCTHI B Pa3IM4YHBIX (opMmarax c
y4eToM Ha3zHaueHWs MH(OpMAIMHM U IIeTEBOU
ayJMUTOPUH, BEIOUpAst ONTUMANIBbHYIO (popMy
MIPEJCTABIICHHUS U BU3yaTH3allHH;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIETMTUMHOCTh
MHpOpPMalLlUU, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

UCIOJIb30BaTh CPEACTBA MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PELICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX H
OpraHU3alMOHHBIX 33]a4 C COOIIOACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU
0€30IacHOCTH, MTMrMeHbl, pecypcocOepekeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 06€30MacHOCTH;

- BJIaJIeTh HaBBIKAMH PACIO3HABAHUS U 3aLUTHI
uH(popMaluuy, nH(pOpMalOHHON
0€301acHOCTH JIMYHOCTH;

- YMCTh IIJIAHUPOBATH
W BBINOJHATH XUMHYECKUM

HKCHIEPUMEHT
(mpeBpartueHus

OpPraHUYECKHUX BEMIECTB MPH
HarpeBaHNH, HOJTy4eHHe
STWIIEHA W W3y4YeHHE €ro
CBOWCTB, Ka4eCTBEHHbIE
peakiMu Ha  albJCTUIbI,
Kpaxmail, YKCYCHYIO
KHUCIIOTY; JICHATYpaIHsI

OCIIKOB TpHU HarpeBaHUU,
[[BETHBIC PEaKIUK OEJKOB;

MIPOBOUTH peakiuu
HOHHOTO obMeHa,
OTIPE/ICIIATh CPEAy BOIHBIX
pacTBOpPOB, KadeCTBCHHBIE
peaknuu  Ha  cyJbdar-,
kapOOHAaT- W XJIOpHI-
AHUOHBI, Ha KaTHOH
aMMOHHSI, pemiarh
IKCIIEPUMEHTAIHLHBIC

3aJ1auH 1o TeMaM
"Merasmibl" u
"HemeTtammsr") B

COOTBETCTBUU C IpaBHIAMH
TEXHUKHU O€3011aCHOCTU IIpU
oOpaleHun C BElIeCTBaMU

u 1a00paTOPHBIM
000pyI0BaHUEM;
NPEICTAaBIATh  PE3yJIbTAThI
XHUMHUYECKOTO
JKCIepUMEHTa B  (opme
3alUCH ypaBHEHUN

COOTBETCTBYIOIINX PEAKIIMI
u (HOpMyIHUPOBATH BHIBOMBI
Ha OCHOBE ITHX
pe3yIbTaTOB;

- yMETh
aHaJIU3UPOBATH
XUMHYECKYIO0 HHPOPMAIIHIO,

NOIYy4YaeMyl0 U3 Pa3HbIX
HUCTOYHHMKOB (cpencts
MacCcoOBOM uH(popManuuy,

cetb HTEpHET U npyTHE);
- BJIaJIETh OCHOBHBIMU

METOJaMU HAaY4YHOI'O
IO3HAHUS BEIIECTB u
XUMHUUECKUX SIBIICHUN




OK 04 Paborats B
KOJUIEKTUBE U
KOMaHJe,

3¢ (eKTUBHO
B3aMMOJICHCTBOBATH C
KOJIJIETaMH,
PYKOBOJICTBOM,
KJIHEHTaMH.

OK 07.
CoxencTBOBaThL
COXpPaHEHUIO
OKPY’KaroLIE Cpepl,

- TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEIILHOCTH U CAMOOTIPE/ICIICHHUIO;
-OBNIQJICHUE  HaBBIKAMH y4eOHO-
HCCIIEI0BATENBCKOM, POEKTHON U COLMAJIbHOU
JIeSITENbHOCTH;

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHHKATUBHBIMU JCHCTBHUSIMHU:

0) COBMECTHasl IeATEIIbHOCTD:
- MOHUMATh U HCIIOJIb30BaTh

MIPEUMYIIEeCTBa KOMaHIHON ¥ WHAWBUIYJIbHON

padoTHI;
- IIPUHUMATh Lenu COBMECTHOM
JeSITeIbHOCTH, OpPraHU30BBIBAThH U

KOOPJMHHUPOBATH JCUCTBUSA 110 €€ JOCTHKECHHUIO:
COCTABJISAITH IUIAH JIEUCTBUH, pacIIpENessITh POIU
C yYeTOM MHEHUH Y4YaCTHMKOB OOCYXJIaTh
pe3yabTaThl COBMECTHON PabOTHI;

- KOOPJWHUPOBATH M BBINOJIHATH PadOTy B
YCJIOBMSIX PEaJIbHOT0, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS;

- OCYLIECTBIIATH MTO3UTHUBHOE
CTPAaTErMYeCKOE IMOBEJCHHE B  PA3JIMYHBIX
CUTyalusX, IPOSBIATL  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATHBHBIM
- OBnanenue
PEryJIATUBHBIMU JECHCTBUIMMU:
) NpUHATHE ceOs U PYTUX JIoAei:
MOTHBBl H

YHUBEpCaJIbHBIMHU

- IPUHUMATH apryMEHTBI
JIpyrux JIIOACH TIpU AaHAJIU3E€ pPE3yJIbTaTOB
JIeATEIIbHOCTH;

IIPU3HABATh CBOE IIPABO U MIPABO APYIUX JHOAEH

Ha OIINOKH;

(mabmroieHue,
IKCIIEPUMEHT,

HU3MCPCHUC,

MOJICJIUPOBAHUE);

- yMETh  TPOBOJIHTH
pacueTbl MO XUMHYECKUM
dopMynaM U ypaBHEHHUAM

XUMHYECKMX pEeakluii ¢
HCIIOJIb30BaHNEM
buznuecKux BEJINYUH,
XapaKTEepU3YIOLINX
BelIeCTBa c
KOJINYECTBEHHON CTOPOHBIL:
MAcCCHI, o0BbeMa
(HOpMaBHBIE YCIIOBHSI)
ra3os, KOJIMYECTBA
BELIECTBA;  MCHOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE
3HaHUA AN TPUHATHS
peumieHui B KOHKPETHBIX
KUZHEHHBIX CUTyalusX,

CBsA3aHHBIX C BCIICCTBAMHU U
HUX IPUMCHCHUC
- YMCThb ILUIaHHUPOBATh U

BBITIONHATh ~ XUMHUYECKUI
IKCIIEPUMCHT

(mpeBpateHus

OpPTaHUYECKHUX BEIIECTB MPHU
HarpeBaHHuu, IMMOJIyYCHHEC
ITHJICHA W W3YYCHHE €ro
CBOIICTB, KauyeCTBEHHbBIC
pCaKknuun Ha aAJIbACTUABI,
KpaxMaut, YKCYCHYIO
KHUCTIOTY; JeHATYpaIus

OEeNKOB INpU HarpeBaHUH,
[[BETHBIC DEAKIHH OEJIKOB;

MIPOBOUTH peakiuu
HOHHOTO oOMeHa,
OTIpEeNeNsITh Cpeny BOTHBIX
pacTBOpPOB, KayeCTBEHHbIE
peaknuu  Ha  CyJbdar-,
KapOoHAT- W XJIOPHI-
AHUOHBI, Ha KaTHOH
aMMOHHSI, pemiarhb
IKCIIEPUMEHTAIbHBIC

3aaun o TeMaM
"Meramib" u
"HemeTtammsr") B

COOTBETCTBUU C IMpaBHIAMU
TEXHUKHU O€30MaCHOCTH NPHU




pecypcocOepekeHuIo,
3¢ (deKTUBHO
JICICTBOBATh B
Ype3BbIYAHBIX
CUTYyalUsIX.

- pa3BUBaTh CIOCOOHOCTh TOHHMMATh MHp C
IO3UIAU JPYroro YejI0BEKa,

B o06nacTu 3K0J0rH4ecKoro BOCIIMTAHMS

- c(OPMHPOBAHHOCTH HKOJIOTUYECKON
KyJbTYpbl, TIOHUMAaHUE BIIHUSHUS COIHMAIBHO-
HSKOHOMHUYECKUX TMPOILIECCOB Ha COCTOSHHUE

NPUPOIHON Cpelbl, OCO3HaHHE TJ100aIBLHOIO
XapakTepa 3KOJIOTHYeCKHX Mpo0ieM;

- IJIJAHUPOBAHUE U OCYIIECTBIEHUE NEHCTBUI B
OKPY’KaIoIlled cpefic Ha OCHOBE 3HAHUSA LeleH
YCTOMYHUBOTO
AKTMBHOE HENPUSTUE ACHCTBHUM, NMPUHOCAIINUX
BpEJ OKpYKaloUIeil cpene;

PasBUTHUA YCI0BCUYCCTBA,

- YMEHHE MPOTHO3UPOBATH
HEOIaronpusITHbIE 3KOJIOTHYECKHE
MIOCJIEICTBUSL  NIPEAIPUHUMAEMBIX  JCHCTBUH,
MpeI0TBpaIlaTh UX;
- paclIMpeHue  OmbITa  JACSATEIbHOCTH
AKOJIOTMYECKOW HAIPaBJIE€HHOCTH;

- OBJIAJICHHE HaBbIKAMU y4ueOHo-
HCCIIEI0BATENIBCKOM,IIPOEKTHON U COLIMAJIbHOM

JIeSITeJIbHOCTH;

O6paH_[eHI/II/I C BCIICCTBaAMM

u 1a00paTOPHBIM
000pyI0BaHUEM;
MPEJCTaBIATh  Pe3ybTaThl
XUMHUYECKOTO
JKCIEpUMEHTa B  (opme
3amucu ypaBHEHUH

COOTBETCTBYIOIINX PEAKLIMI
1 (OPMYJIUPOBATH BBIBOJIBI

Ha OCHOBE 3TUX
pe3yabTaTOB

- chopMupoOBaTh
MIPE/ICTABJICHHUS: 0
XUMUYECKON
COCTaBJISIIOLLICH
€CTECTBEHHOHAY4YHOMH
KapTUHBl ~ MHpa,  POJIU
XUMHUHU B MO3HAHUH
ABJICHUM  NPUPOJBI, B

(GOpMUPOBAHUN MBIIUICHUS
U KyJbTYpbl JIMYHOCTH, €€

(yHKIIMOHATBEHOM
IpPaMOTHOCTH,
HEOOXOUMOMN ISl pelIeHUs]
MpPaKTUYECKUX  3aJa4 |
HKOJIOTHYECKU

000CHOBAHHOTO OTHOIICHHUSI
K CBOEMY 3J0POBBI0O H
MPUPOJIHON Cpelie;

yMETh COOJII0/IaTh TIpaBHiia
HKOJIOTUYECKU
1eecoo0pa3zHoro
MOBEJCHUSI B OBITY U
TPYIOBOW JEATEIHHOCTH B
LENIAX COXPAHEHUS CBOETO
30pOBbSl M OKpYXKarolen

MPUPOAHOMN Cpebl;
YUYUTBHIBATh OITIaCHOCTH
BO3JICHCTBUSI Ha  JKUBBIE
OpPTraHu3Mbl OIpPEACICHHBIX
BEIISCTB, ITOHHUMAas CMBICHI
IOKa3aTelrs NpeaeIbHON

JOTYCTUMOW KOHIIEHTPAIIUU







2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3ZOBATEJIBHOT'O
HPEIMETA «XUMHUS»

2.1 O0bem nmpeameTa U BUABI y4eOHOI padoThl

Buj yyeOHoOM padoThI O0BeM B yacax
O0bem 00pa3oBaTeIbHON MPOrPaAMMBbI 72
AUCUMILTHHBI
B T.4.
OcHoBHOE coep:KaHue 66
B T.U..
TEOPETUYECKOE 00yUCHHE 30
1abopaTOpPHBIE 3aHATUS 10
IIPAKTUYECKUE 3aHITUS 26
IIpodeccMOHATBbHO-OPHEHTHPOBAHHOE 6
coJep:KaHue (conepxkanme NPHUKJIATHOTO
MOYJIs1)
B T.4.:
TEOPETHYECKOE 00yUEeHUE 2
MIPAKTUYECKNE 3aHITUSA 4
IIpoMeskyTOYHAS aTTEeCTALIUSA
(muddepeHIUPOBAHHBII 3a4€T)




2.2. TemaTH4eCKHii IJIAH U COlEeP:KaHMe MIpeaMeTa

HaumeHnoBanue Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NpodeccunoHaTbHO-0PUEHTHPOBAHHOE), OBLeM 12COB DopmHpyeMble
pa3aesioB M TeM JJadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY./Ib KOMIIeTCHIIMHU
1 2 3 4
OcHOBHOe coiep:KaHue 66
Paznen 1. OcHOBBI CTPOEHHS BellleCTBA 10
Tema 1.1. OcHoBHOE conep:kaHne 6 OK 01
CrpoeHue aToMOB
TeopeTnueckoe o0yueHue 2
XUMHYECKUX
JJIEMEHTOB U CoBpemeHHast MOZieNb CTpOoeHHs aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMHUECKUN JIEMEHT.
npupona DOnexTpoHHas KoHGuUrypauus aroma. Knaccupukanus XMMHUYECKUX 3JIEMEHTOB (S-, p-, d-3JI€eMEHTHI).
XUMHYECKOU CBSA3HU (BasieHTHBIC NIEKTPOHBL. BaleHTHOCTh. DICKTPOHHAS IPUPO/Ia XUMHUICCKON CBSI3H. 2
DNeKTpOOTpULATENIbHOCTh. BHibl XuMu4ecko cBsA3M (KOBaJEHTHAsI, HOHHAsI, METaJlJIN4YeCcKasl,
BOJIOPOIHAS) M CTIOCOOBI € 00pa30BaHMs
IIpakTHYecKkue 3aHATHS 4
Pemenue 3aganuii Ha UCTIOJIB30BAHUE XUMUYECKOM CUMBOJIMKY M Ha3BAHUM COEIUHEHHM 110
HOMEHKJIAType MEXKIyHAPOIHOTO COK3a TEOPETUUECKOMN U NPUKIIATHON XUMHUU U TPUBUAIIBHBIX
Ha3BaHMM IS COCTABJICHUS XUMHUYECKUX (OPMYJT IBYXaTOMHBIX COETUHEHHH (OKCUAOB, CYIb(UIOB,
THJPUIOB U T.I.) U APYTHX HEOPTAHUYECKUX COCTMHEHUHN OTJEIbHBIX KIIACCOB. 4
[IpakTrueckue 3aaHusl Ha YCTAHOBIICHHUE CBSI3H MEKy CTPOEHUEM aTOMOB XUMHUYECKHUX 3JIEMEHTOB U
MEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUH C
nojoxxenueM llepuonnueckon cuCTEMBI.
Tema 1.2. OcHoBHOE coaep:kaHue 4 OK 01
Ilepnoanyeckuii | TeopeTnyeckoe odyuenue OK 02
3aKOH U Ta0JIHIa 5

.. Menneneesa

[lepronnueckas cucteMa xuMuueckux 3iaeMeHToB .M. Menneneea. uznueckuii CMbICI

[lepronnueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX




PIIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKECHUEM
XUMUYECKOro 3emenTa B [lepuonnueckoii cucreMe. MUpOBO33pEHUYECKOE U HAYUYHOE 3HAYEHUE
[Tepuoanueckoro 3akona [[.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHWYCCKUX DJICMCHTOB.

[IpakTH4yeckoe 3aHsiTHE 2
Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIAaHUN HA XapaKTEPHU3ALUI0 XUMUUECKUX
aeMeHToB «MeTanniyeckue / HeMeTaNIn4eCKUe CBOWCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMUYECKUX 2
3JIEMEHTOB B COOTBETCTBUU C X 3JIEKTPOHHBIM CTPOCHUEM U MOJO0KEHUEM B IEPUOJNYECKON CUCTEME
XUMHYECKUX 3neMeHToB J[.J. MeHaeneeBay
Paszpnen 2. XuMuuyeckue peakuuu 10
XUMHUYECKHUX T 5 5
peauii eopeTnyecKoe o0yyenmue
Knaccudukanus u TUIBI XUMHYECKUAX PEAKIUN C y4aCTHEM HEeOpraHMYeCcKux BemecTB. CocTaBieHHe
YpaBHEHUH pPeaKIUid COSAMHEHUS, PA3JI0OKEHHUS, 3aMEIICHHsI, 0OMEHa, B T.4. PEaKIIUid TOPEHUS,
OKHUCJICHUSI-BOCCTAHOBJICHUSI.
VYpaBHEHHUs OKUCIICHHSI-BOCCTAHOBIICHUs. CTeneHb OKucaeHus1. OKHCIUTENb U BOCCTAHOBUTENb. 2
CocraBiieHHEe U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oananca. OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaX U
KU3HENIEATEIIbHOCTH OPraHU3MOB
4

HpaKanecmle 3aHATHUSA




KommyecrBenHple OTHOIICHUA B XUMHUHM. OCHOBHBIE KOJTHYECTBEHHBIC 3aKOHBI B XMMHH U PpacCUCTEI 110
YPaBHCHUAM XUMHNYCCKUX peaKI.IPIfI. Moup KaK eJuHHIIa KOJIMYeCTBa BEIIECTBRA. MOJ'ISIpHaSI mMacca.

3aKOHBI COXpaHEHUS! MacChl U 3HEPTUU. 3aKoH ABoraapo. MossipHblil 00beM razoB. OTHOCUTEIbHAS 4
IUIOTHOCTH I'a30B. PacueTsl 10 ypaBHEHUSAM XUMHUECKUX PEAKLUI C HCIOIb30BAHUEM MACChl, 00beMa
(HOpMasbHBIE YCIIOBHSA) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OCHOBHOE CO/IeP/KAHUE 4
DNeKTPOIUTH- OK 01
TeopeTnueckoe o0yueHue
qyecKas OK 04
2
Jyacconuanus u Teopus 3MeKTPONIUTUUECKON quccoranuu. MoHbl. DIeKTpOIUThI, HEANIEKTPOIUTHL. Peakiiuu HOHHOTO
VOHHBINH 00MEH oOMeHa. CocTaBiieHUE peakliiii HOHHOrO0 0OMEeHa IMMyTeM COCTaBJICHHS MX MOJHBIX U COKPAILlEHHBIX 2
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peakuyu. 3a1aHus Ha COCTaBJIEHUE HOHHBIX PeaKLni
JlabopaTopHbIe 3aHATHS 2
JlaGopatopHas paboTa “TUIBI XUMHUUECKUX PEaKIIUN”.
WccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCs BEIIECTB) U MPU3HAKOB 5
XuMu4eckux peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, ONpeieleHue cpeibl BOAHBIX PAaCTBOPOB.
3a/laHus Ha COCTaBJIICHUE MOHHBIX peaKuil
Pa3znen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BeleCTB 14
Tema 3.1. OcHoBHoOe coep:kaHue 6 OK 01
Knaccudukanus, OK 02
HOMEHKJIaTypa U 2

CTpOCHHE

Teopernueckoe o0yueHue




HEOPTaHUYCCKUX
BCIICCTB

[Ipenmer Heoprannueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTs. [IpocThie U cI0kKHbIe
BemiecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHIECTB (OKCH/IBI, THIPOKCHIBI, KUCIOTHI, CONN). B3anMocBs3b
HEOPraHUYECKUX BELIECTB. ATperaTHbIe COCTOsIHUS BemecTBa. Kpucrammyeckue n aMmoppHbIe
BellecTBa. TUMBI KPUCTAUTMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIApHAsl, MOHHAs!, MEeTaJUTMYeCKast).
3aBHCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMIECKON PEHIeTKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BEILIECTB OT BHJa XMMUYECKOU CBSI3H M THUIA KPUCTAJUINYECKON PEIICTKH.
[TprumHBI MHOTOOOpa3Hs BEIIECTB

HpaKanecRHe 3aHATHUSA

HomeHknaTypa HeOpraHM4eCKUX BEIIECTB: HA3BaHHUE BEIECTBA UCXOMS U3 UX XUMUYECKOH (OPMYIIbI
WIN COCTaBJIEHUE XUMUYECKON (POPMYIIbI MCXOsl U3 HA3BAHUS BEILECTBA [0 MEXKIyHApOIHOMN
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpe.

Pemenune npakTuueckux 3aJjaHui 1o Kiaaccu(UKalui, HOMEHKIAType U XUMUUYECKUM (hopMyiam
HEOpraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (YrapHbIH ra3, yrieKucIbli ra3, aMMHaK, rameHast
HU3BECTh, HCTallICHAasA U3BCCTh, IIUTHCBAA COAa U I[pyFI/IX)I Ha3bIBaTh U COCTaBJIATH (I)OpMy.]IBI XUMHNYCCKHUX

BEILIECTB, ONPEAEIATh MPUHAIICKHOCTD K KJIaccy.
HcTounuku XuMuYecKoi nHpopMaIiu (CpeIcTB MaccoBoi mHGoOpMaIuu, cetb IHTEpHET U IpyTHe).
[Touck nHpOpMAIMK 110 HA3BaHUSAM, UIEHTU(UKATOPAM, CTPYKTYPHBIM (opMyiam

Tema 3.2.

Du3uKoXMUYECKHE]

CBOMCTBA
HGOpFaHI/IquKI/IX
BEIECTB

OcHOBHOe coep:kaHue

TeopeaneCKoe oﬁyqefme

Mertamel. O6mue Guznyeckne u XUMUYECKHE CBOMCTBA MeTaITOB. CIIocoObI ONTy4YeHHs. 3HaUeHNe
METAJIJIOB U HEMETAIIJIOB B MPUPOJIE U KUZHEACITEILHOCTH YelloBeKa U opranu3moB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIOB OT KOPPO3UU

OK 01
OK 02




Hemerannel. O6mue ¢pusznyeckue 1 XUMUIECKHE CBOMCTBA HEMETAIUIOB. THUIIHYHBIE CBOMCTBA
HemertawioB [V— VII rpynm. Knaccudukanus 1 HOMEHKIIaTypa COeTUHEHNH HeMeTaIIoB. KpyroBopoTsI
OMOTeHHBIX AIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT,
coJIe U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICIIIUX OKCHUJIOB M THAPOKCHIOB

IIpakTH4eckue 3aHATHA

CocraBiieHHE YpaBHEHUIN XUMUYECKUX PEAKIIUI C y4aCTUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJJIOB U HEMETAIIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX FIIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX THAPOKCUIOB; HEOPraHUUYECKHUX COJIEH,
XapaKTEPU3yIOLUX UX CBOMCTBA.

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA, COCTAB, IIOJyYECHHUE U
0e301acHOE UCIIOIb30BAHNE BaXKHEHIINX HEOPTaHUYECKUX BELIECTB B ObITY U IIPAKTUYECKON
JIeATEIbHOCTH YEJI0BEKA

Tema 3.3.
WNnentudukarms
HEOPTaHHYECKUX
BEILIECTB

OcHoBHOE coaepxaHue

JlaGopaTopHble 3aHATHSA

JlabopaTtopnast pabora «nenTrudukaims HeOpraHNIECKNX BEIIESCTBY.
Perenune sxcriepuMeHTaNbHBIX 33724 0 XUMUYECKHM CBOMCTBAM METAIJIOB U HEMETAIIJIOB, IO
pacro3HaBaHMIO U TIOTYYEHUIO COSAMHEHUI METAJUIOB M HEMETAJUIOB.

OK 01
OK 02
OK 04

Wnentudukaiys HEOpraHM4eCKUX BELIECTB C HCIIOJIb30BaHHEM UX (PU3UKO-XUMHUYECKUX CBOWCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIe peakiiuy Ha cynbdar-, KapooHaT- U
XJIOPUAAHUOHBI, HA KATUOH aMMOHUS




Pa3pea 4.

CTpoeHue 1 CBOICTBA OPraHNYeCKHUX BelleCTB

Tema 4.1.
Knaccudukanms,
CTpOCHHE U
HOMEHKJIATypa
OpPTaHHYECKUX
BECIICCTB

OcHoBHOE conep:kaHue

TeopeTn'leCRoe oﬁy'{e}me

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU KakK Hayku. [Ipeamer opranndeckoit xumun. Mecro u
3HA4YCHHE OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HayK.
XHUMHYECKOE CTPOCHUE KaK MOPSAIOK COCTMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJE€HTHOCTH.

OCHOBHBIE TTOJIOKEHHSI TEOPUU XUMUYECKOTO CTPOEHUS OpraHnyeckux coeauHenuii A.M. byTieposa.

VYriepoaHblii CKEJIET OPraHu4eCKON MOJIEKYJIbl. 3aBUCUMOCTD CBOMCTB BEIIECTB OT XUMUYECKOIO
CTpOEHMS MOJIEKYJI. MI30Mepus U U30MepHI.

[onsarue o pynkunonanpHO# rpynme. Paaukan. [TpuHIune! KinaccupuKanmm OpraHnIecKux
coemHeHU. MexnyHapoaHas HOMEHKIATypa U IPUHIUAIIEI HOMEHKJIATYPbl OPTaHUYECKUX
coeaunenuil. [louarue 06 a3oTcoaepKalMX COeAUNHEHHUX, OMOIOIrMYECKU aKTUBHBIX BEILIECTBAaX
(yrieBogax, skupax, Oeykax u Jip.), BLICOKOMOJIEKYJISIPHBIX COEUHEHUSIX (MOHOMED, IOJIUMED,
CTPYKTYpPHOE 3BEHO)

HpaKaneCKue 3aHATHUSA

HomenknaTypa opraHn4ecKkiux COeIMHEHUH OTJEIbHBIX KJIACCOB (HACHIICHHBIE, HEHACBHIIICHHBIC 1
apoOMaTUYECKHE YTIIEBOJIOPO/Ibl, CIUPTHI, (PEHOIIBI, aJIbJETHIbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JP.)
CocraBieHne OJTHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYIT OPTraHUIECKHUX BEIIECTB OTIEIbHBIX
KJIaCCOB, HCHOJIB3YS X HA3BAaHMA M0 CHCTEMAaTHYECKOM M TPUBHAIBHON HOMEHKJIATYype (3THIICH,
alleTWICH, IIIMLEPHH, PeHo, GopMalbAerul, yKCyCHas KUCIOTa, TIULIKH). PacueTsl npocteiiiei
(hopMyJIIBI OPraHUYECKON MOJIEKYJIBI, UCXOJISl M3 3JIEMEHTHOTO cocTana (B %)

24

Tema 4.2.

OcHoBHOe co/iep:KkaHue

14

OK 01

CBoiicTBa

TeopeTn'{eckoe oﬁyqe}me

OK 01




OpraHNYECKUX
COCTUHEHUN

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUUECKUX COSAMHEHUN OT/IEIbHBIX KJIacCOB (0COOEHHOCTH
KJIaccu(pUKalMi 1 HOMEHKJIATypbl BHYTPH KJIacca; FOMOJIOTHYECKUH psif 1 o01mas popMyIa; U30Mepus;
(u3nyecKkue CBOWCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOTYUYSHHUS):

- npeJenbHbIe YITIeBOIOPO/Ib! (aJIKaHbl U LIMKIIOATIKaHbl). ['opeHne MeTaHa Kak OIUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOHBIX YTIIEBOI0POI0B, HAX0XK/ICHHE B
IpUPOJIE U TPUMEHEHHUE AJIKaHOB;

- HenpeaebHbIe (AIKEeHbI, ATKHHbBI U aJIKaIUeHbI) U apOMaTHYeCKUe YIJIeBO10poibl. I'opeHue
alETUJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJIs1 CBAPKU U PE3KU METAJUIOB

— KUCIIOPOJICOIEPIKAIINE COCTUHEHNUS (CITUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI M A(UPHI, aTbIETHUIbI
U KETOHBI, JKUPBI, yrieBoasl). [IpakTnyeckoe npuMeHeHUe STHIICHTIIMKOIIS, [IMIepuHa, (peHoa.
[Ipumenenue popmanpaeruia, aneTalbIeruaa, yKCyCHON KUCI0Thl. Mblla Kak COJIU BBICIINX
KapOOHOBBIX KUCJIOT. MOIOIINE CBOKWCTBA MbLJIa

— a30TcojiepKallrie COeTUHEHHs (AaMUHBI 1 aMUHOKHUCIIOTHI, O€KN). BrIcCOKOMOJIEKyIIpHbIE COETUHEHUS
(cuHTEeTHYEeCKHE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMED, MOIMMEp, CTPYKTYPHOE 3BEHO.
[Homumepu3zanus STUIIEHA KaK OCHOBHOE HAIPaBJIEHUE €r0 UCTIONb30BaHus. ['eHeTnueckas

CBSI3b MEX/Y KJacCaMU OPraHMYECKUX COEAMHEHU

HpaKanecKue 3aHATHUsA

CBoiicTBa OpraHUYECKUX COCTMHEHUN OTACIBbHBIX KIACCOB (TPUBHUAJIbHAS U MEKTyHapOHAS
HOMEHKJIaTypa, XUMUYECKHUE CBOMCTBA, CITIOCOOBI TIOJY4YEHHS ): TPe/IebHbIC (aJTKaHbI U ITUKIOAIKAHBI),
HENpeeNbHbIE (aJTKEHBI, ATKUHBI U aJIKaIMEHBI) U apOMAaTHYECKUE YTIeBOJOPOIbI, CIIUPTHI U (PEHOIHI,
KapOOHOBBIC KUCTIOTHI U 3(UPHI, AITLJETU/IBI U KETOHBI, AMHUHBI I AMUHOKHUCIIOTBI,
BBICOKOMOJICKYJISIPHBIE COCIMHEHNA. 3a/JaHNs] HA COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKIIHM C
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHHMH WX COCTaBa M CTPOCHUS

OK 02
OK 04




CocraBiieHre cXeM peakiuii (B TOM Yuciie IO MPEIIOKEHHBIM I[EN0YKaM MPEeBpaIllCHU ),
XapaKTepU3YIOIINX XUMUUYECKHE CBOMCTBA OPraHNYECKUX COSTUHEHHUH OTAETbHBIX KIacCOB, CIIOCOObI
MX TOJIYYEHHS M Ha3BaHHE OPraHUYECKUX COCAMHEHHI MO TPUBUATIBHOW WM MEXKIYHAPOIHON
CHCTEMATUYECKON HOMEHKIIATYpE.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX ~ TEOPETUUYECKHUX 3aJaHUMN Ha CBOWMCTBA OPraHUYECKHX

COETMHEHUN OTHEIILHEBIX KJIaCCOB

JlabopaTopnasi padora

JlaGoparopHas padota “[IpeBpalieHuss OpraHUYECKUX BEIIECTB IPU HarpeBaHuu".

HonyquI/Ie OTUJICHA U U3YUYCHUC CT'O CBOMCTB. MO,I[CJ'II/IpOBaHI/Ie MOJICKYJI U XUMHUYCCKHX npeBpameHHﬁ
Ha pUMCPEC 3TaHa, STUJICHA, alICTUJIICHA U JIp.

Tema 4.3.
WNnentudukarms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
PUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
eI TEIbHOCTH

OcHoBHOE conep:kanue

TeopeTn'{eckoe oﬁyqe}me

buooprannueckue coequnenus. [Ipumenenue u 6uonorudeckast poib yrieBogoB. OKuUcIeHUE
YTJI€BOAOB — UCTOYHUK SHEPIUHU )KUBBIX OpraHu3MoB. O6IaCTH NPUMEHEHNSI aMUHOKHUCIIOT.
[IpeBpamenus 60enkoB MUK B opranu3Me. buonornueckue GpyHkun 0enkoB. bruonornueckue
¢byHKIMY kUpoB. Posib oprannyueckoil XUMUU B pelieHUH Mpo0jieM MUIEBO 0€30MacHOCTH

OK 01
OK 02
OK 04




YCI0BCKa

Posnb oprannueckoit XuMuu B pelieHuH mpoOieM 3HepreTudeckoil 6e30MacHOCTH, B pa3BUTUU
MEAMIIMHBI, CO3JJaHUH HOBBIX MaTEPUAaJIOB, HOBBIX HCTOYHUKOB SHEPTUU (aTbTEPHATUBHBIC HCTOUHUKH
sHepruu). OnacHOCTh BO3EHCTBYS HA dKUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX KJIacCOB
(YrieBoaopobl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYeCKHE MPOU3BOIHBIC, abACTHABI U JIP.), CMBICI
MoKasaTelist MPeJeIbHO JOMYCTUMON KOHLIEHTPALlUU

JlabopaTopHbIe 3aHATHSA

JIaGopatopHas paborta: “UneHTudukanus opraHMuecKuX COeAMHEHUH OTIeNbHBIX KIacCOB”
WnenTudukamyst opraHndecKixX COeAMHEHUH OTCIBHBIX KJIACCOB (HAa MPUMEpPE abJETUAOB, Kpaxmara,
YKCYCHOW KHUCJIOThI, OEJIKOB U T.I1.) C UCTIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KayeCTBEHHBIX peakiuii. JlenaTypauus Oenka npu HarpeBaHuU. L{BeTHbIe peakinu OenKoB.
Bo03HMKHOBEHHE aHAIUTUYECKOTO CUTHAJIA C TOYKU 3PEHUS] XUMUYECKUX ITPOLIECCOB MPU NPOTEKAHUU
KaueCTBEHHOW peaKIiy, MO3BOJISIIOIIECH HACHTU(PHUIIMPOBATH NMPEAIOKEHHbIE OpraHNUYeCKHEe BEIECTBA

Pasnea 5.

Kunernueckue u TEPMOAMHAMHYICCKHE 3AKOHOMEPHOCTH IPOTCKAHUA XUMHYCCKHUX pealcmm

CkopocTb
XUMHYECKHX
pEaKIUH.
XUMHYECKOE
paBHOBeECHE

OcHoBHOe conep:kaHue

Teopernueckoe o0y4enue

OK 01
OK 02




CKOpOCTb peaklu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DAKTOPOB: MPHUPOJIBI PEArHPYIOIIUX BEIIECTB,
KOHIEHTPALUU PearupyouxX BEUIECTB, TEMIIEPATYPhI U IIOMAAN PEaKIIMOHHON TOBEPXHOCTH.
TennoBble 3¢ (eKThl XUMUYECKUX PEaKIHid. DK30- U SHIOTEPMHUUYECKHIE, PEAKLIUH.

OO6paTtumMocTh peakuuii. XUMHYECKOE PAaBHOBECHE U €r0 CMEIIEHUE M0/ ACHCTBUEM Pa3InYHbIX
(akTOpOB (KOHLIEHTPALMS peareHTOB WU MPOIYKTOB peaKkiuy, JaBlIeHHEe, TEMIIEpaTypa) Ui CO3IaHHs
ONTUMAJIbHBIX YCIOBUN MPOTEKaHUsl XUMU4YeCcKuX npoueccos. [Ipunnun Jle Hlatense

IIpakTnyeckue 3aHATHS OK 01
OK 02

Pemenne npakTuko-opueHTUPOBAHHBIX 33/1aHUN HA aHANU3 (PaKTOPOB, BIAUSIONINX HA U3MEHEHHE

CKOPOCTH XMMHUECKOM PeaKlnu, B T.4. C MO3ULMH IKOJOTHUECKH 11eJIeCO00Pa3HOro MOBEAECHUS B OBITY

U TPYZIOBOM IEATENBHOCTH B LIEIAX COXPAHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIEN IPUPOTHON CpEMbI.

PemreHne npakTMKO-OpMEHTUPOBAHHBIX 3aJaHUI HA npuMeHeHue npuHiuna Jle-Illarense mis

HaXOJKJCHHUs HAIpaBJIEHUS] CMEIIECHUS] paBHOBECHS XUMUYECKOH peakiiy U aHaiau3 (pakTopos,

BIIMSIOLINX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS
Pa3neu 6. PacrBOpbI
Tema 6.1. OCHOBHOE co/iepKaHue OK 01
[TonsTue o OK 02
pactsopax TeopeTuueckoe o6y4enne OK 07

PacTBopenue kak (pu3nKo-XxuMHUECKHil porecc. PactBopbl. CiocoObl MPUTOTOBJIEHHUS PAaCTBOPOB.
PactBoprmocTs. MaccoBast 101151 pacCTBOPEHHOr0 BenecTBa. CMBICH OKa3aTess IPEIEIbHO
JIOIyCTUMON KOHLIEHTPALIMH U €r0 UCIOJIb30BAHNE B OLICHKE SKOJIOTHYECKON 0€30MacHOCTH.




[IpaBuna 3xon0rMYECKU uenecooGpaSHoro IIOBEACHUS B 651Ty Y TPYJOBOM IESATENBHOCTHU B LIENSIX
COXPAHEHUS CBOETO 37I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEbI; OMACHOCTh BO3JAEHCTBUS HA KUBBIE
OpraHU3Mbl ONPE/IETICHHBIX BEIIECTB.

Pemenue npakTuko-OpueHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PacTBOPHI, UCIOJIb3yEMbIE B OBITOBON U
IIPOU3BOACTBEHHOM ESITEIIBHOCTU YEJIOBEKA

Tema 6.2. OK 01
OcHoOBHOe co/iep:KaHue
HccnenoBanue OK 02
CBOMCTB PacTBOPOB
JlabopaTtopHble 3aHATHS OK 04
JlabopaTtopHast pabota «[IpuroroBieHue pacTBOpOBY.
[TpuroroBneHne pacTBOPOB 3aAaHHON (MaccoBO, %) KOHIIEHTpAIMH (C TPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMHM) U OMPEIeTIEHUE CPeibl BOAHBIX pACTBOPOB. Pelienue 3a1a4 Ha NPUroTOBIIEHUE PACTBOPOB
IIpodeccnonabHO-OPHMEHTHPOBAHHOE COAEpPKaAHMeE (COePKAHUE TPUKJIATHOTO MOXYJIS)
Paznen 7. Xumus B ObITY U IPOU3BOICTBEHHOM AeSITeJIbHOCTH YeJIOBEKa
OK 01
OK 02
Xumusi B ObITy 1 [OCHOBHOE Colep:KaHue OK 04
IIPOU3BOJCTBEHHOU OK 07
ACATENBHOCTH Teopernuyeckoe o0y4yenune
YyeJioBeKa

Hogetimume 10CTHKEHUSI XUMUYECKONW HAYKH U XUMUYECKON TEXHOJIOTUU. POtk XuMun B o0ecriedeHuu
9KOJIOTHUECKOH, SHEPreTUIEeCKON U MUIIEeBOI 0e30MacHOCTH, pa3BUTHH MeTUIMHBL. [IpaBuna noucka u
aHaM3a XUMUYECKOW HHPOPMAIIUY U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has U y4eOHO-HaydHas
JIuTEpaTypa, CpeaCcTBa MaccoBor nHpopmaIuu, ceth THTEpHET)

HpaKanecRne 3aHATHSA




[Touck 1 aHanu3 KeHCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C ydeToM Oyayien

npohecCuOHANBHON e TEIbHOCTH. 4
3amuTa: [Ipeacrasienue pe3yabTaToB pelieHus: KeiHcoB B popMe MUHH-JOKIIaa C Ipe3eHTaIle
IIpomeskyTOUYHAs aTTeCcTAIMSA 110 JUCUMILIIMHE (3a4eT) 2

Bcero

72




3. YCJIOBUS PEAJIM3AIIUUA ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOI'O ITPEIMETA

3.1. TpeboBaHus K MUHUMAJIbHOMY MaTepUATbHO-TEXHUIECKOMY
00eCreYeHuIo

JIyist peanu3anuu MporpaMMbl TUCIHUIUIAHBI JOHKHBI OBITh MPEyCMOTPEHBI
CJIeIyIOlME CHelHalbHbIE TMOMEIIEHU: y4eOHbI KaOMHET XMUMHUHU U Yy4eOHOU
XUMHUYECKOU J1abopaTopuu.

OGopyroBanne y4uyeOHOro kaOuHeTa (HAIJISIIHbIE TMOCOOMS): HAOOPHI
IIAPOCTEP)KHEBBIX MOJIENIed MOJIEKYJI, MOJENN KPUCTAIIMYECKHX PEeIIeTOK,
KOJUJIEKLIUU MPOCTHIX U CIOKHBIX BEIIECTB W/WUJIM KOJUIEKLIMHU MTOJIUMEPOB; TabauIa
MenneneeBa, yueOHbie puiibMbl, IIUGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuyeckue cpeacrtBa oOy4YeHHsI: KOMIIBIOTED C YCTpOMCTBaMH
BOCIIPOM3BEJCHUS]  3ByKa, NPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  BKPaHOM,
MYJIBTUMEINIHAS JOCKA, YKa3Ka-MPE3CHTEP ISl MPE3CHTAIIH.

OO6opynoBanue adoparopun U padboyux MecT Ja00PaATOPUU: MEH3YPKHU,
MUTNIETKU-KAICIbHUIIBI, TEPMOMETPBI, MHUKPOCKOM, JIyIbl, MPEAMETHBIE W
MOKPOBHBIE CTEKJA, TUIAHIIETH I KameJdbHBIX peakiuid, (QUIbTpOBaTbHAS
Oymara, TPOMBIBAJIKH, CTEKJISTHHBIC MPOOUPKH, PE3MHOBHIC MPOOKH, (POHAPUKH,
HAO0Op pPEAKTUBOB, CTEKJISHHbIE NAJTOYKHU, IITATUBBI Jisi MPOOUPOK; MEpHBIE
IWIMHPBI, BOPOHKHU CTEKJISTHHBIC, BOPOHKH JENUTENbHBIE IUIuHApudeckue (50-
100 mm), cTynku ¢ mnecTukoM, (aphopoBble 4YalIKyh, MHHIETH, (QUIBTPHI
OyMakHple, BaTa, Mapis, YacOBbIE CTEKJA, ODJIEKTPOIUIUTKU, JTabopaTopHBIC
IITATUBBI, CIUPTOBBIC TOPEIKH, CHUYKH, MPUOOp JUIsl TMOJyYeHUsS Ta3oB (WIH
npoOupKa C ra3o0TBOJAHON TPYOKO#), nepikarenu Ajig MPOOUPOK, CKIISTHKUA IS
XpaHEHHsI pEaKTUBOB, pa3JaTOYHbIE JIOTKH; XUMHueckue ctakansl (50, 100 u 200
MJT); IIMATENW; MUHIETHI; TUTEIbHBIC MIUIIIBI; CEKYHIOMEDPHI (TaliMephl), MEPHBIC
npobupku (Ha 10-20 mi) u MepHbie koobI (25, 50, 100 u 200 mi), BonsHas 6aHs

(WM TEPMOCTAT), CTEKJISTHHBIC MAIOYKH; KOHUYECKHE KOJIOBI 1jisi TUTpoBaHus (50



u 100 wmi); WHAUKATOpHBIE TOJIOCKM Il ompenenenus pH u crangaptHas
UHAMKATOpHAs IIKala; yHUBEPCAIbHBIA UHAUKATOD; numneTku Ha 1, 10, 50 ma (wnu
no3atopsl Ha 1, 5 u 10 mur), OFOpETKH JUIsl TUTPOBAHUS, METUITMHCKUE MITTPHUIIHI HA
100—-150 mu1, nabopaTopHbie W/WIIM aHAIUTHYECKHE BEeChl, pH-MeTphI, CyIIMIbHBIN

mkad, u 1p. 1adbopaTopHoe 000pyI0BAHKE.

3.2 UndopmarmonHoe odecrieueHre peain3anuu IporpaMmbl

OcHOBHBbIE NeYATHBIE H3JaHuA

OCHOBHBIE HCTOYHUKH Koan4yecTBO 3K3eMILISIPOB
uHpopMaUU

1. | Bacunesckas, E.HN. IBC «Jlaup»
HeopFaHI/I‘IeCKaH XUMMUSL: https://e.lanbook.com/book/131838

Hoctyn ¢ nmo6oit Toukn MHTEpHET TIOCIE

ydyebHoe nmocobue / E. H.
peructpanuu ¢ IP agpecos KHUTY

Bacunesckas, O,1. Ceuxo,
T.JI. IlleBioBa. — MuHCK:
PUIIO, 2019.-248 c.

2. | OcuoBbl  obment  xumun: | IbC «Jlauby
yueoHoe mocooue st CIIO / | https://e.lanbook.com/book/146667

E.I'.I'onuapos,B.IO. Hoctyn ¢ mo6oii Touku MHTEpHET Tocie
KonpapammuH, peructpamuu ¢ IP agpecos KHUTY

A .M.XoBus,lO.I1.

AduHOTreHOB.- CaHkTt-

[TerepOypr:Jlanp,2020.-464 ¢

3. | AnekcanapoBa,d.A. OBC «Jla#p»

Heopranuyeckas xumus. | https://e.lanbook.com/book/173131
Teopetuueckue OcHOBBI H | JlocTyn ¢ nr060it Touku MHTEepHET mocie
nabopaTopHblii  mpakTUKyM: | peructpanuu ¢ [P agpecoB KHUTY
y4eOHUK TUTSL CIIO
/9.A.AnekcanapoBa. — 2-¢
m3n., crep. —  CaHkr-
[TerepOypr: Jlanb, 2021.- 396
C.



https://e.lanbook.com/book/131838

4. | EropoB, B.B.Obmas xumus:
y4eOHUK TUISL CIIO

/B.B.EropoB. —  CaHKT-
[TerepOypr: Jlanpb, 2022. -192
C.

OBC «Jlaub»
https://e.lanbook.com/book/183248
JHoctym ¢ mro6oii Touku MaTEpHET Mocie
peructpanuu ¢ IP agpecos KHUTY

JdononHuTebHAS JIUTEPATYPA

UH(pOpMALIMH

JIOHOJIHPITCJ]LHLIQ HCTOYHHUKH KoaunuyecTBO IKIEMILIAPOB

1. | bounos, JL.H. Xumus:yueonuk mis | DbC «Jlanby

CITIO/JI.H.bnuHog, N.JI. | https://e.lanbook.com/book/167183
[Tepdpunora, T.B. CoxonoBa. — 2-e | [loctym ¢ 1r060it Touku UHTEpHET
nu3ng.crtrep.-Camnk T -|nocue perucrpanuu ¢ [P agpecos
[TerepOypr:Jlanp,2021.- 260 c. KHUTY

MI'OTY, 2019.-115 c.

2 | Epoxuna, H.M. Iuxn nekmuii 1o | DBC «Jlauby
XUMUM:  y4eOHO-  Meroaudeckoe | https://e.lanbook.com/book/140937
nocobue/ H.U. Epoxuna, - Kopones: | Jloctyn ¢ mo06oit Touku MHTepHeT

nociie peructpanuu ¢ [P agpecos
KHUTY

B ToMm uuncne yueOHUKH, yueOHbIE TOCOOUSI, y4eOHO-METOANYECKUE TOCOOus,
y4e0HO-METOIMYECKUE YKa3aHUsl, MOHOTpapuH, MPAKTUKYMBbI, TEKCTHI JICKIIHA,

COOpHUKH KOH(PEPEHIIHH.

BHeKTpOHHbIe HCTOYHHUKH an)opMauml

OnextponHsblid katasior YHULL KHUTY — Pexum goctyna: http://ruslan.kstu.ru/

OBbC «KoHCynbTaHT cTyieHTa» PexxuM nocTtyna: http://www.studentlibrary.ru/

ObC «Book.ru» Pexum goctyna: http://www.book.ru/



http://ruslan.kstu.ru/
http://www.studentlibrary.ru/
http://www.book.ru/

4. KOHTPOJIb U OIIEHKA PE3YJIBbTATOB OCBOEHUA

OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA

KoHTpo.b 1 oneHka pe3ysibTaToB OCBOEHUS 0011€00pa30BaTEIbHOTO
npeaMeTa pacKphIBAIOTCS Yyepe3 AUCHUIUIMHAPHBIEC PE3YyJIbTaThl, HAPABICHHbBIE HA

dbopmupoBaHue 00MKX U MPOodeCcCHOHATBHBIX KOMIIETEHIIMI MO pa3ienaM u

TEMaM COJepKaHUs y4eOHOTO MaTepuania.

Paznen/Tema PesynbTar Tum olieHOYHBIX OK
00yueHus MEPOIPUATUN
Pa3neu 1. OcHoBbl | @opmyaupoBaTh 6a30BbIe
CTpOeHus NOHSITHS U 3aKOHBI XMMHMU
BelllecTBa
1.1 Ctpoenue CocTaBiATh XMMHUYECKHE 1. Tect «CtpoeHne aToOMOB OK 01
aTOMOB (hopmyJIBl COCNMHCHUIT B XUMHUYECKUX IIIEMEHTOB U
XUMHYECKHX COOTBETCTBHUH CO CTETICHBIO NPHPO/IA XUMHYECKOT
3JIEMEHTOB U OKHUCJICHUSI XUMHUYECKUX
npupoaa 3JIEMEHTOB, UCXOISI U3 CBAHY. 2. 3ANAM H
XUMHUYECKOM CBSA3M | BAJICHTHOCTH U COCTABIICHNC XUMUYCCKUX
3JIEKTPOOTPULATEIBHOCTH (hopmy1 IBYXaTOMHBIX
COEMHEHUI
(oxcuaoB, cynb(hUIOB,
TUJIPUJIOB U T.IL.).
1.2 Xapakrepu3oBaTb XumMuueckue | 1. IIpakTuko- OK 01
[Tepuoanueckuit 3JIEMEHTHI B COOTBETCTBUHU C UX | OPUEHTUPOBAHHBIE OK 02
3aKOH U Tabiauua IMOJIOKCHUEM B nepnonnqecxoﬁ TCOPETUYCCKHUEC 3aJaHU Ha
.M. Menneneesa | cycreme xumudecknx XapaKTEePU3alHI0 XMMUYECKUX
AJIEMEHTOB 3JIeMEHTOB: «MeTandecKue /
J.W1. Menneneesa HEMETAJUTMYECKUE CBOMCTBA,
3IEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C HX
AJEKTPOHHBIM CTPOECHUEM U
MOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX 3eMeHnToB J[. 1.
MenneneeBa»
Pa3znen 2. XapakTepu3oBaTh THIIbI
XumMudeckue XHMHMYECKHUX peaKuui
peakuuu
2.1 Tuns: CocTaBnsTh peakiuuu 1. 3agaun wuHa cocraBienue | OK 01
XIUMHYECKIX COETMHEHMS, PA3TI0KEHUS, ypaBHEHUH peaxiuii: - | OK 04
peaKImiA oOMeHa, 3aMeIICHNUS, COCIMHCHMUS, 3aMeIIeHHUS,
OKHCIIUTENBHO- pa3noxKeHus, oOMeHa; —
BOCCTAHOBUTEIBHBIE PEAKITUU OKHCIIUTEIHHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ




C MHCIIONB30BaHMEM METO/a
AJIEKTPOHHOTO OajaHca.

2. 3ajauM Ha pacyeT MacChl
BEI[ECTBA WJIH O0BEMa TrazoB
[0 W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM 00bEMY
OJTHOTO M3 Y4YacTBYIOIIUX B
peakuuy BEILIECTB; PACUETHI
Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB
peakuuu, eclid OJHO U3
BEILIECTB UMEET MPUMECH

2.2
DIEKTPOIUTHYECKA
I JUCCOLIHALINS U
MOHHBINA 00MeH

CocTaBnaTh ypaBHEHUs
XUMHUYECKUX PEAKIIUA HOHHOTO
oOMeHa C y4acTueM
HEOPraHUYECKHUX BEILECTB

1.3amanus Ha cocTaBJICHUE
MOJIEKYJISIPHBIX U HOHHBIX
peakiuii C ydacTHEM KUCTIOT,
OCHOBaHUM U COJIEH,
YCTaHOBJICHHE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI

2.JIaGoparopnas pabota
"Tunel XUMHUYECKHUX peakiui"

Paznean 3. HccaenoBars cTpoeHue u

Crtpoenue u CBOMCTBA HEOPraHUYECKHUX

CBONCTBA BelIeCTB

HEOpPraHu4ecKux

BellleCTB

3.1 Knaccudumupoarts 1.Tect «Homenknatypa u OK 01

Knaccudukanus, HEOPraHN4CCKUe BCICCTBA B Ha3BAHUE HEOPTaHUYECKUX

HOMEHKJIATypa u COOTBETCTBUHU C MX CTPOCHHEM | poryiocth yeXOs U3 HX

CTPOCHHC XUMHUYECKON (GOpMYJIIbI UITN

HEOPTraHUYeCKUX .
COCTaBJICHHE XUMHUYECKOU

BEILIECTB

(hopMyIIBI HCXO/I U3 HAa3BaHUS
BEILIECTBA I10 MEXIYHAPOAHOU
WM TPUBUAIBHON
HOMEHKJIAType».

2.3aaum Ha pacyeT MaccoOBOM
JIOJTH (MacChl) XUMHUYECKOTO
37eMeHTa (COeIMHEHHUS ) B
MOJIEKYJIe (CMECH).
3.IlpakTudeckue 3a/1anus 1o
KJ1accu(uKaIum,
HOMCHKJIATYPE U XUMHYECKUM
(dhopmynaM HEOPraHUYECKUX
BEIECTB Pa3INIHBIX KJIACCOB.
4 .IlpakTyeckue 3a1aHus Ha
ONpeACICHUE XUMUYECKON




AKTUBHOCTH B€IICCTB B
3aBUCHUMOCTH BHJa
XHUMHYECKOM CBSI3U M THIIA

KPUCTAJUTMYECKOU
pELIETKU
3.2 ®dusuko- VYcTanaBinBaTh 3aBUCUMOCTE 1.Tect «OcobeHHOCTH OK 01
XUMHYECKHE (pH3MKO-XMMHYECKHX CBOWCTB XMMHYECKHX CBOMCTB OK 02
CBOHCTBA HCOPTaHMICCKIX BCINCCTB OT OKCH/JIOB, KUCJIOT, OCHOBAHHH,
HEOPTaHUYECKUX CTPOCHUSA aTOMOB U MOHeKy.H,v a am q)OTepHI)IX THAPOKCHIIOB 1
BELIECTB TaKKe TUITA KPUCTATTHIECKOM 3
PELeTKH conei».
2.3a1aHus Ha COCTaBJICHUE
YPaBHCHHIA XUMHYCCKHX
peakuuii ¢ yyacTueM MpOCThIX
Y CJIO’KHBIX HEOPTaHUUECKHUX
BEILIECTB: OKCUJIOB METAJJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAHHH U
aM(OTEepPHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3YIOMINX X
CBOMCTBA U CITOCOOBI
MOJTyYEHUSI.
3. [IpakTuko-
OpUEHTUPOBAHHBIC
TEOPETUUECKUE 3a/IaHUsT HA
CBOICTBA U MOJIy4YCHHUE
3.3 HccnenoBath kKaueCTBEHHbBIE 1. ITpakTuxo- OK 01
Wnentudukanus peaKIHi HEOPraHUICCKUX opueHTHpoBaHHbIe 3agaHus mo | OK 02
HeOpraHu4yeckux | BEUICCTB COCTaBJICHHIO XUMHYECKUX OK 04
BEIICCTB peakuuii ¢ yqactem
HEOPraHUYeCKUX BEIECTB,
WCTIONIb3YEMBIX JIJISl UX
UICHTH()UKAIIH.
2.JIaGoparopnas pabdora:
“Unentuduxarus
HEOPraHUYECKHUX BEIIECTB
Pazpea 4. HccaenoBarsb cTpoeHUE U
CtpoeHnue u CBOIiCTBA OPraHNYeCKUX
CBONCTBA BeLEeCTB
OpPraHMYecKux
BelleCcTB
4.1 Knaccudpumnuponats 1. 3ajaHus Ha cocTaBJIeHHE OK 01
Knaccudukanus, OpraHUYeCcKHe BEIECTBA B HA3BaHHIT OPraHUIECKUX
CTPOCHHUE U COOTBETCTBHH C UX CTPOCHUEM | (60 nymenuii 110 TPUBHATBHOT
HOMEHKJIaTypa .
OpTAHEYECKHX WIH Memz[yHapozEHon
BEIIIECTB CUCTEMaTUYECKOM

HOMCHKIJIATypeE.




2. 3ajaHus Ha COCTaBJIECHHE
TIOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (OPMYIT
OpPTaHUYECKUX BEIICCTB
OTIETHHBIX KIIACCOB.

3. 3agauu Ha ompeneNeHne
npocTeien GopmMyJibl
OpraHUYEeCKON MOJIEKYJIbI,
UCXO0/1S U3 DIIEMEHTHOTO
coctaBa (B %)

4.2 CsoiicTBa
OPraHUYEeCKHUX
COEeIMHEHUN

YcTaHaBIMBaTh 3aBUCUMOCTh
(U3UKO-XMMHYECKHUX CBOWCTB
OpraHUYeCKUX BELIECTB OT
CTPOCHHS MOJIEKYJI

1.3aganus Ha cocTaBiIeHUE
YpaBHEHUN XUMHUYECKUX
peakuuii ¢ yyacTuem
OpraHUYECKUX BEIIECTB Ha
OCHOBaHHUM MX COCTaBa U
CTPOCHHUS.

2.3a1aHus HAa COCTABJICHUE
YPaBHEHUN XUMHYECKHUX
peaKiuil, WITIOCTPUPYIOIIHNX
XUMHUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIIHA
Y TeHETUYECKOU CBSA3HU
OpraHUYEeCKUX BEUIECTB
Pa3HBIX KJIACCOB.

3. PacuetHsble 3a1auu 10
YPaBHEHUSAM PEAKILIHIM C
y4acTHEM OpPraHHUYECKUX
BemiecTB. 4. JlaboparopHas
pabota “TlpeBparienus
OpPraHMYECKUX BEIIECTB MPH
HarpeBaHuu"

OK 01
OK 02
OK 04

4.3
WNnentuduxanms
OPraHUYECKHUX
BEIICCTB, UX
3HaYCHHUE U
MIPUMEHEHUE B
OBITOBOM M
MPOU3BOACTBEHHOMN
JIeITEIHOCTH
YyelIoBeKa

HccnenoBaTh KaueCTBEHHBIE
peaKIK OPraHUYECKUX
COCIUHEHHH OTJIEIbHBIX
KJIaCCOB

1.ITpakTuko-
OPHEHTUPOBAHHbIC 3a/1aHUS
10 COCTABJICHUIO XUMHUYECKUX
peakuii ¢ yyacTueM
OpPTaHUYECKUX BEIIECTB, B
T.4.

WCTIOJIB3YEMBIX JUIS

WX UJICHTU(PUKALIUU B

OBITY U

IIPOMBIIIJICHHOCTH.
2.JIaGopaTopHas pabora:
“Unentuduxarus

OpPTaHUYECKUX COCAMHEHUN
OTIENbHBIX KIIACCOB”’

OK 01
OK 02
OK 04

Pasnea 5.
Kunernuyeckue u

Xapakrepu3oBaTh BJIUSHUE
pa3judHbIX GAKTOPOB HA




TepMOoANHAMHUYEC
KHue

PaBHOBeCHE U CKOPOCTh
XHMHYECKHX peaKkuui

3aKOHOMEPHOCTH
NPOTEeKAHUS
XHMHYECKHX
peakumi
Ckopoctb XapakTepHu30BaTh BIUSHUE [IpakTHKO-OpUEHTUPOBAHHBIE OK 01
XUMHUYECKUX KOHIIEHTPALMHU pearupyrommx TEOpEeTUYECKHE 3aJaHNs Ha OK 02
peakuui. BELIECTB U TEMIIEpPATypPbl Ha aHanu3 (paKkTOPOB, BIUSIOLINX
XuMHuecKoe CKOpPOCTh XUMHUYECKUX PEAKIIUH | HA U3MEHEHHE CKOPOCTH
paBHOBECHE XapakTepu3oBaTh BIUSHUE XUMUYECKON PEAKIUU.
M3MEHEHMs KOHIIEHTPALuU
BELIECTB, pEAaKLUU CPEIbl U
TeMIIepaTypbl Ha CMELLCHHUE
XMMHUYECKOTO PaBHOBECUS
Pa3pea 6. HccaenoBaTh MCTHHHBIE
PacTtBOpsI PACTBOPHI € 3aJaHHBIMH
XAPAKTEPUCTHKAMHU
6.1 IlonsTue o Pasznuyars nctuHHBIE pacTBOpH! | 1.3a7a4n HA NPUTOTOBIICHNE OK 01
pacTeopax PacTBOPOB. OK 02
[IpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3aJlaHKsl Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOH U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH YEJI0BEKa
6.2 UccnenoBanue | MccnenoBats GU3MKO- JlaGopaTopnas pabora OK 01
CBOWCTB PaCTBOPOB | XUMHUECKUE CBOMCTBA “ITIpUroTOBJIEHHE PACTBOPOB” OK 04
UCTUHHBIX PACTBOPOB
II [IpodeccnonabHO-OPUEHTUPOBAHHOE COJEPKaHUE (COIepKAHUE
PUKIATHOTO MOTYJIS)
Pa3znesn 7. Xumusi | OneHnBaTh NOCIEACTBUS 3amura Keiica (¢ yueTom
B ObITY H OBITOBOI U oyayurei
TPOU3BOACTBEHHO | [ gy3B0aCTBEHHOI npodeccHoHAILHOM
W ACHTETLHOCTH NAeATeJIbHOCTH YeJI0BeKa C AesTeJIbHOCTH)
YyeJI0BeKa . .
MO3MIUI IKOJIOTHYeCKOM
0e30macHOCTH
Xumusi B OBITY U OueHuBaTh MOCAEACTBUS Keiic (¢ yuerom Oynymieit OK 01
MIPOU3BOJICTBEHHOH | OBITOBOW M MPOU3BOACTBEHHON PO eCCHOHANBHOI OK 02
JESTEIbHOCTH ZIEATENLHOCTH HesoBeKa NCATEIEHOCTH) OK 04
YesoBeKa MO3ULUN 3KOJOTHYECKON
6e301acHOCTH OK 07
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