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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.

Pazpaborunku: O.B.Xanumymiuna, mnpenojaaBatelb 0011e00pa3oBaTeNbHbBIX
JTUCITUTUTHH

PabGouas mporpamma o00me00pa30BaTEIbHOIO TpEJAMETa pPacCMOTpeHa |
yTBEPXKJCHA Ha 3aCEeIaHUU MPEAMETHO-IIUKIOBOM KOMHCCUHU 00I111€00pa30BaTeIbHBIX
JUCLUUIUIMH U COIMaIbHO-TyMaHuTapHoro mukia u co KTK ®I'bOY BO "KHUTVY",
ITporokos Ne7 ot «31» mapta 2026 T.

IIpencenarens [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
0011e00pa30BaTeIHLHOrO IUKIAa 00pa30BaTEIbHONW MPOTPAaMMBI B COOTBETCTBUHU C
®I'OC CIIO no npodeccun/cnennansHoctd 43.02.16 Typusm U rocTEnpUUMCTBO,

YTBEPAKIACHHBIN MpuKazoM MunHucrepcta npocsemieHuss PO ot 12.12.2022 r. Ne
1100.

1.2 lenn n naHUpyEMBIE PE3YIbTAThl OCBOCHUS MTPEAMETA
1.2.1 llenun u 3agaum npeamera

enp mpeameta: GopMUpOBaHUE Y CTYJICHTOB IMPEIACTABICHUS O XUMHUUYECKOMN
COCTABIISIIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa KaK OCHOBBI MPUHSTHUS
pEelIeHNI B JKM3HEHHBIX M TPOU3BOJCTBEHHBIX CUTYaIUsX, OTBETCTBEHHOIO
MOBEAECHUS B IPUPOJHOMU CpEIE.

3ajauy npeaMeTa:
- chopMHupOBaTH TMOHUMAHUWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECCKUX

IIPOLIECCOB U SIBJIEHWWM B OKPYXKAIOWIEH Cpelie, LEIOCTHOM HAyYHOM KapTHUHBI MHPA,
B3aHMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh yMEHUS COCTaBIATH (OPMYJIbI HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHEHUS  XUMUYECKMX  PEaKIHi, OOBSCHATH HMX  CMBICT,
UHTEPIIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,

- chopmupoBaTh  HAaBBIKM  MPOBEICHUS  MPOCTEHIINX  XUMHUYECKHX
AKCIIEPUMEHTAJIBHBIX ~HUCCJENOBAHUM C COOMIOJEHUEM MpaBWil  0E30MacHOro
oOpalieHus ¢ BeIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAaHUEM;

- PasBUTb YMCHUS HCIIOJb30BATbH I/IH(l)OpMaHI/IIO XUMHYCCKOI'0 XapaKTepa H3
Pa3INYHbIX HCTOYHHUKOB,

- C(i)OpMHpOBaTL YMCHUA IIPOTHO3UPOBATH ITOCICACTBUA CBOCH ACATCIBHOCTH U
XUMHWYCCKHUX IIPUPOJHBIX, OBITOBBIX H IMPOU3BOACTBCHHBIX ITPOLICCCOB,

- chopMupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHXKECHUN XUMHUUYECKON HAyKU U
TEXHOJIOTUH ISl Pa3BUTHS COIMATILHOM U MTPOU3BOJICTBEHHOM cdep.



1.2.2 Tlnanupyembie pe3yiabTaThl OCBOEHUS 00111€00pa30BaTEIBLHOIO MpeIMeTa
B cooTBercTBUU PI'OC CIIO n Ha ocHOBEe PI'OC COO

Koa n
HaUMeHOBaHHe
(popmupyembIx
KOMIIeTeHI U

I[InanupyeMble pe3yJbTaThbl 0CBOCHHS MpeaMeTa

O01mue

JAucaunanHapHbie

OK 01. Beibupats
CHIOCOOBI

pelIeHUs 3a1a9
npoeCCHOHATBLHON
JIESITEIIbHOCTH
MPUMEHHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

B gactu Tpy10BOrO BOCIIUTAHHUSA:
- TOTOBHOCTH K TPYIY,
OCO3HAHUE IIEHHOCTH MacTepCTBa,
TpyAomooue;

- TOTOBHOCTH K aKTUBHOM
JIeSITeIIbHOCTH TEXHOJIOTHYECKOM
nu COIII/IaHBHOﬁ HaHpaBJ'ICHHOCTI/I,
CITOCOOHOCTH UHUITUUPOBATH,
HHaHI/IpOBaTB U CaMOCTOSTCIBHO
BBIITIOJIHATH TaKYIO JCATCIIBHOCTD,

- UHTEpEC K
pas3u4yHbBIM  cepam

npodeccCuoHaIbHON

JIESITEIILHOCTH,

OBnasneHne yHUBEpPCAIbHBIMU
y4eOHBIMU MTO3HABATEIBHBIMU
NEUCTBUSIMU:

a) 0a30BBIC TOTUYECKHE
JIEUCTBUS:

- CaMOCTOSITEJIbHO
dbopMynupoBath u
aKTyaJIu3UpOBaTh MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHABINBATh
CYIIECTBEHHBINA MTPU3HAK WITH
OCHOBaHUS JJIs CPAaBHEHMUSI,
KJIacCU(UKAUU U 0000IICHHUS;
- OTIpeACIIATH 1eNn
JESITEIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH HX
JOCTHKECHHUS;

- BJIAJIETh CUCTEMOM XUMHYECKHUX
3HaHUH, KOTOpask BKJIIOYAET:
OCHOBOMOJIAraroue moHsATUS
(XMMHYECKUI DJIIEMEHT, aTOM,
INIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AIEKTPOHHBIE OPOUTATIN ATOMOB, UOH,
MOJIEKYJa, BaJICHTHOCTD,
ANEKTPOOTPHUIATENLHOCTD, CTETICHD
OKHUCJICHUs, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBINA 00BeEM,
YTIEPOAHBIN CKeNeT, QyHKITMOHATbHAS
TpyIIa, paauKal, U30MepHsi, U30MEPHI,
TOMOJIOTMYECKUHN s, TOMOJIOTH,
YTIEBOIOPOADBI, KHCIOPO- U
a30TCOJEPIKAIINE COCITUHEHUS,
OHMOJIOTUYECKH aKTHBHBIC BEIIECTBA
(yryieBompl, )KUPBI, OSITKH), MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbBIE CO€AMHEHNUS,
KPUCTAJUTMUECKas PeIIeTKa, THUIIbI
XUMHYECKHUX PEaKIIHii
(OKUCHAUTENIBHOBOCCTAHOBUTEIBHEIE,
9K30-H SHJIOTEPMHUUECKHUE, PEAKITTU
HWOHHOTO OOMEHa), pacTBOp,
AEKTPOJIUTHI, HEAIEKTPOIIUTHL,
ANEKTPOIIUTHYECKAS TUCCOIHALIHS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON PeaKluu, XUMUYECKOE
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHS
XUMUYECKOTO CTPOCHHS OPTaHUIECKUX
BeiecTB A.M. bytiepoBa, Teopust
ANEKTPOIIUTUYECKON TUCCOLIUAIINH,
nepuoandeckuil 3akox J1.1.
Menpeneesa, 3aKOH COXpaHEHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK
XUMHH, (DaKTOJIOTMUYECKHE CBEJICHUS O
CBOICTBaxX, COCTaBe, MOTYYCHUH U
0€30MacHOM HCIIOIb30BAHUH
BOKHEHIINX HEOPTAaHUYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U




HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,




- 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.
Hcnons3oBath
COBpPEMEHHBIC
CpelcTBa

MOMCKa, aHalin3a
U MHTEpIpeTalun
uHpopmanuu u
MH(pOpPMallMOHHbIE
TEXHOJIOTHH JIJIs1
BBITTOJIHEHU S
3aj1aq
npodeccuoHanbHOMI
JIeATETbHOCTH

B 065acTi IeHHOCTH Hay4YHOTO MO3HAHUSA:

- c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HayKd U OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha Jajore KYJBTYP,
CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOET0 MEcTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEpILIEHCTBOBAHUE SI3IKOBOM U UUTATEIBCKON
KYJIBTYpBI KaK CPE/ICTBA B3aMMOCHCTBHS MEXTY
JIOJIbMU U TTO3HAHUSI MUPA;

- OCO3HaHHME IIEHHOCTU HAy4YHOH JesITeIbHOCTH,
TOTOBHOCTh  OCYHIECTBISTh  NPOCKTHYIO U
HCCIIEIOBATENbCKYIO eI TeIbHOCTD
WH/IMBUYAIbHO U B TPYIIIIE;

OgitajieHre YHUBEPCATbHBIMH YUCOHBIMH
MI03HABATEIHBIMA JICHCTBUSIMH:

B) pabora ¢ uHpopMaIuei:

- BJIaJIETh HaBbIKAaMH MOJy4YeHUS HHPOPMAIIUU U3
HMCTOYHUKOB Ppa3HBIX THUIOB, CaMOCTOSITENHEHO
OCYILECTBIISATh MOMUCK, aHAJIN3, CHCTEMATHU3aLIUIO
W UHTEPIpETAlMi0O WHPOPMALUU  Pa3IUIHBIX
BUJIOB U (JOPM TIPECTABICHHUS;

- co37aBaTh TEKCTHl B Pa3IUYHBIX (hopMarax ¢
y4eTOM Ha3HaueHus HWHQPOpMAlMU M LEJIEBOU
ayIUTOPHUH, BBIOUpasi ONTUMATBHYIO (GOpMY
MIPEJICTABICHUS U BU3YaIH3aliH;

- OLEHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTbH
WHPOpPMALUK, €€ COOTBETCTBHE TIIPABOBBIM U
MOpPaJIbHO-ITHUYECKUM HOpMaM;

HCTIOJIB30BATh CPEACTBA MHPOPMALIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpTraHU3aIMOHHBIX 33]1a4 C COOIIOACHUEM
TpeOOBaHUH SPTOHOMHKH, TEXHUKU
0€301MacHOCTH, TMIMEHbI, pecypcocOepekeHus,
MIPABOBBIX U AITHYECKUX HOPM, HOPM
nH(OPMAIMOHHOK 0€30MMaCHOCTH;

- BJIQJICTh HAaBBbIKAMU PACIIO3HABAHMS U 3aLUTHI
uHpopManry, MHPOPMALMOHHON Oe30macHOCTH
JMYHOCTH;

- yMETb IUIAaHUPOBATh
U BBIMOJHATE XUMHYECKHI
AKCIEPUMEHT (IIPEBPALLEHUS
OpraHUYECKUX BELIECTB IPU

HarpeBaHuH, MOJTyYeHHE
THJICHA W H3YYCHHE €ro
CBOJCTB, Ka4eCTBEHHbBIE
peakiuu Ha  albJeTUJbl,
Kpaxmar, YKCYCHYIO
KHCIIOTY; JIeHATyparyst
OEeNKOB IpU  HarpeBaHuw,
[[BETHBIC DPEAKIHUU OENKOB;
IPOBOJTUTH peakiuu
HOHHOT'O oOMeHa,
OTpeNeNiATh Cpeay BOJHBIX
pacTBOpOB,  KAa4YeCTBEHHBIC
peakuuu  Ha  cyiabdar-,
KapOoHaT- " XJIOPHU/I-
AHHOHBI, Ha KaTHOH
aMMOHHUS; pemiarthb

HKCIIEPUMEHTAJIbHbIE 33/1a4H
no temaM "Merambl" u
"Hemeramnsr") B
COOTBETCTBUU C IpaBHJIaAMU
TEXHUKU O0€30MacCHOCTH IpH
oOpaleHn ¢ BEeIeCTBAMU U
1a00paTOPHBIM
000pyI0BaHHEM;
NPEICTAaBIATh  PEe3yJIbTATHI
XMUMUYECKOT0 3KCIIEPUMEHTA
B (opmMme 3amMcu ypaBHEHHI
COOTBETCTBYIOIIUX pPEAKLUN
U (HOpMYyITHPOBATH BBIBOJIBI

Ha OCHOBE ITHX
pe3yJIbTaTOB;
- yMETh

aHAJIM3UPOBATh XUMUYECKYIO
uH(pOpMaLIMIO, TOIYyYaeMyHo

U3  pa3HbIX  HCTOYHHKOB
(cpencts MaccoBOM
uHpopManuy, CeTh

WuTtepHer u npyrue);
- BJIJIETh OCHOBHBIMU

METOIaMHU HAY4YHOTO
IIO3HaAHUuA BCIIICCTB u
XUMHUYECKUX SIBIICHHUIA
(mabnroneHue, U3MepeHUeE,
9KCIICPUMEHT,

MOJICIIUPOBAHNE);




OK 042¢ddexTrBHO
B3aUMOJIEVICTBO
BaTh U paboTaTh B
KOJUIEKTHBE U
KOMaH/1e

OK 07.

- TOTOBHOCTh K
CaMOCTOATEJIBHOCTH U CAMOOIIPEAEIEHUIO;
-OBIIaJICHIC HaBBIKAMH Y4eOHO-
HCCIIEI0BATENBCKOM, IPOEKTHON U COLMAJIbHOU

CaMOpa3BUTHIO,

NeSITeNIbHOCTH;
OBnaneHne yHUBEpCAIbHBIMU
KOMMYHHMKaTUBHBIMH JCHCTBUSMMU:

0) COBMECTHasl IeITEIbHOCTb:

- MOHMMATh U HUCII0JIb30BaTh MIPEUMYLIECTBA
KOMaHJAHON ¥ UHJUBUYaJIbHOU pabOThI;

- [IPUHUMATh e COBMECTHOM
NeSITeNIbHOCTH, OpraHU30BbIBATH U
KOOPJAMHHUPOBAaTh ICHCTBUS IO €€ JTOCTHKEHUIO:
COCTaBJIATH IUIaH AEMCTBUM, paclipeaessiTh POIH C
y4eTOM  MHEHMIl  y4YaCTHHKOB  0OCYXIaTh
pe3yJabTaThl COBMECTHON pPabOTHI;

- KOOPJAMHUPOBATh U BBINOJHATH paboTy B

YCIIOBUSIX PEANIbHOIO, BUPTYaJIbHOI'O U
KOMOHWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIIATh ITO3UTUBHOE
CTPATETUYECKOE  IOBEJCHUE B  Pa3JIMYHBIX
CUTyalUsIX, MIPOSIBIIATH TBOPYECTBO "
BooOpakeHue, ObITh MHULIUATUBHBIM

- OBnanenue YHUBEpCaIbHbIMU

PETYISITUBHBIMU ICHCTBUSIMU:

T') TPUHATHE Ce0s U APYTHX JIOJCH:

- NPUHUMATh MOTUBBI U apTyMEHTHI APYTHX
JFO/ICH TIPU aHAJIM3€E PE3yJIbTATOB JICATEIILHOCTH;
MPU3HABATh CBOE MTPABO W MPABO JPYTUX JIFOICH
Ha OIIHOKH;

- pa3BUBaTh CHOCOOHOCTh TOHUMATh MHUpP C
MO3UIUH JIPYTOTO YEIOBEKa,

- yMETh MPOBOIUTH
pacueTbl MO XUMHYECKUM
dbopMyslaM © yYpaBHCHHSM

XUMHUYECKUX  peakiuil ¢
UCTIOJIb30BaHUEM
bu3HIeCcKux BEJINYUH,
XapaKTepU3yOIINX
BEIIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: MaccChl, OOBeMa
(HOpMaTBHBIE YCIIOBHSI)
rasos, KOJIMYECTBa
BEIIECTBA; UCTIOJIb30BaTh
CHUCTEMHbIE XUMHUYECKHe
3HaHUA Ui TPUHATHS
peuieHui B KOHKPETHBIX
KUZHEHHBIX CUTyalUsX,

CBA3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHHE

- yMeTb IUIAaHUPOBATH U
BBITIOJIHATh XUMHYECKUN
AKCIEPUMEHT (IIPEBPALLECHUS
OpPraHWYECKHUX BELIECTB IPU

HarpeBaHuH, MOJIyYeHUE
STWJIEHA M U3Y4YEHHUE €ro
CBOIICTB, KauyeCTBCHHEIC
peakuuy Ha  albACTU[BI,
Kpaxmad, YKCYCHYIO
KHCJIOTY; JICHATYpaIUS
OeKOB TMpHU  HArpeBaHUW,

[[BETHBIC PEAKIUU OCJKOB;

IIPOBOIMTH peaknun
HOHHOTO oOMeHa,
OTIPEJICNIATh CPEIy BOTHBIX
pacTBOpPOB,  KadeCTBEHHBIC
peakimu ~ Ha  CyJbdar-,
KapOoHaT- u XJIOPH/I-
AHUOHEI, Ha KaTHOH
aMMOHUS; peliarhb

HKCIIEPUMEHTAIbHbIE 33/1a4H
no temaM "Meramnsl" u
"HemeTtamsr") B
COOTBETCTBUHU C IpaBHIAMH
TEXHUKU O0€30MacHOCTU MpHU
0OpalleHUH ¢ BeIeCTBaAMU U
1a00paTOPHBIM
000pyI0BaHHEM;
NpPEJCTaBIATh  PE3yJIbTAThI
XMMUYECKOTO JKCIIEPUMEHTA
B (opMe 3amucHu ypaBHEHUU




CoielicTBOBaTh
COXPaHEHHUIO
OKpPY’Karollen
cpenpl,
pecypcocoepex
€HUIO, MPUMEHSITh
3HAHUS 00
W3MEHEHUU
KIIuMaTa,
TIPUHIIHAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3 PEeKTHBHO
JIECTBOBATE B
Ype3BhIYAITHBIX
CUTYaIUAX

B 00mactu 3K010ru4ecKoro BOCIUTAHUSA:

- ¢(hOpMUPOBAHHOCTH IKOJIOTUYECKOI KYJIbTYpHI,

MOHUMaHHe BIIMSTHUS
IPOIIECCOB

IPUPOJHON cpenbl, OCO3HaHWE II00AJIBLHOrO

XapaKTepa 9KOJIOTHICCKHUX HpO6J’I€M;

conuaJibHO-

O9KOHOMHYCCKHX Ha COCTOSIHHC

- MJAHUPOBAHUE W OCYIIECTBICHHE IEHCTBUU B
OKpYy’Karollel cpele Ha OCHOBE 3HAHUS Ieiei

YCTOMUYMBOI'O PA3BUTHs YEJIOBEUECTBA; AKTUBHOE
HENpUsATHE  JEUCTBUH, IPUHOCIIIMX  Bpex
OKpYKarolllei cpee;

- yMeHue IIPOTHO3UPOBATh

HEOJIaronpusATHBIC SKOJOTUYECKHE IOCIIEICTBHS
NPEANPUHUMAEMBIX JCUCTBUHM, NPEAOTBpaIlaTh
HX;

- paciipeHue OITbITa JIeITETbHOCTH
AKOJIOTMYECKOW HAaNPaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATEBCKOM,IPOCKTHON U COL[MAJIBLHOM

JICITEIILHOCTH,

COOTBETCTBYIOIUX pEeaKIHii
U (HOpMYyITUPOBATH BBIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB

- chopmMHpoBaTh
MIPEICTABJICHHUS: 0
XUMHUYECKOM COCTaBJISIOLICH
€CTECTBEHHOHAYYHON

KapTUHBI MHUPA, POJIU XUMUHU
B MO3HAHUU SIBIICHHI
npupozsl, B GopMupoBaHUH

MBIIUIEHUST U KYJBTYpbI
JUYHOCTH, ee
(GyHKIMOHATIBHOM

IPaMOTHOCTH, HEOOXOAUMOI
JJI1 pCHICHUSA MPAKTHYCCKUX
3aJjad = U JKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO W
MIPUPOJHOM Cpene;

yMETh COONIOAAaTh MpaBHia
IKOJIOTHYECKU
1eaecoo0pa3Horo
MOBEeJCHUA B  OBITY U
TPYAOBON JI€SITEIBHOCTH B
IENSAX COXPAHEHUs CBOETO
3MI0pPOBbSL U OKpY’Karomei

IIPUPOIHON cpensl,
YYHUTHIBATh OIIACHOCTh
BO3JICUCTBUS HA  JKUBBIC
OpraHu3Mbl  OIPEIEIECHHBIX
BELICCTB, IIOHMMAas CMBICI
[IOKa3aTesst IIpEeACIIbHON

JIOITyCTUMOW KOHIIEHTpaLUU




2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOI'O
HPEIMETA «XUMMUS»

2.1 O6beM npeaMeTa U BUABI y4eOHOH padoThI

Bup yyeOHoM padoThI Oo6bem B yacax
O0beM 00pa3oBaTe/IbHON MPOrPaMMBbI 72
AUCHMILTHHBI
B T.4.
OcHOBHOE coJep:KaHue 66
B T.U..
TEOPETUYECKOE 00yUCHHE 30
nabopaTOpHBIE 3aHITUS 10
MIPAKTUYECKNE 3aHITUSA 26
IIpodpeccMOHATIBLHO-OPUEHTHUPOBAHHOE 6
coJlepKaHmne (comep:xxanue NPHUKJIATHOTO
MOYJIfA)
B T.Y..
TEOPETUUECKOE 00yUeHUe 2
MIPAKTUYECKUE 3aAHATUSA 4
IIpomexyTouHasi aTrecTauus
(muddepeHIUPOBAHHBIIN 324€T)




2.2. TemaTH4eCKHi IJIAH M COIEP:KAHMeE MPpeaMeTa

HaumenoBanue Copaepxxanue yueOHOro Mmarepuasa (0CHOBHOe U NpodeccHnoHaTbHO-OPHEHTHPOBAHHOE), OBLeM YACOB dopmupyembie
pa3aesioB U TeM JIabopaToOpHbIe U NPAKTHYECKUE 3aHATHUS, IPUKJIATHOI MO1YJ/Ib KOMIIeTeHIIUH
1 2 3 4
OcHOBHOe co/iep:KaHue 66
Pa3nes 1. OcHOBBI CTPOEHHSI BelecTBa 10
Tema 1.1. OcHoBHOE conep:kanue 6 OK 01
CtpoeHue aTOMOB
TeopeTnueckoe o0yueHue 2
XUMHAYECKHX
JJIEMEHTOB U CoBpemeHHast MOJieNb CTpOeHMs aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMHUYECKUH JIEMEHT.
pupoaa DnexTpoHHas KoHPuUrypauus aroma. Knaccupukanus XMMHUYECKUX 3JIEMEHTOB (s-, p-, d-3JI€eMEHTHI).
XUMHYECKOU CBSA3HU (BasieHTHBIC NIEKTPOHBL. BaleHTHOCTh. DIEKTPOHHAS IPUPO/Ia XUMHUYICCKOMN CBS3H. 2
DneKTpOOTpULATENILHOCTD. BUibl XuMU4ecKol CBA3M (KOBaJEHTHAsI, HOHHAsI, METaJlJINYeCcKasl,
BOJIOPOIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTnyeckue 3aHATHSA 4
Pemenue 3ananuii Ha UCTIONB30BAHUE XUMHUUECKONH CUMBOJIMKH U HA3BaHUN COETMHEHUI 110
HOMEHKJIATYpe MEXIYHApOIHOTO COI03a TEOPETHUECKON U MPHUKIATHON XUMHUH U TPUBUAIIBHBIX
Ha3BaHMM JUIS COCTABJIEHUS XMMUUYECKUX (OPMYJT IBYXaTOMHBIX COETUHEHHH (OKCUAOB, CYIb(UIOB,
TMJIPUJIOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COCAMHEHHH OTJENIbHBIX KJIACCOB. 4
[IpakTuueckue 3a1aHusl HA YCTAaHOBJIEHUE CBSI3U MEX/1y CTPOEHHEM aTOMOB XMMHUECKHUX 3JIEMEHTOB U
MEePUOANYECKUM HU3MEHEHUEM CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COSMHEHUI B COOTBETCTBUU C
noJsio>keHueM Ileproanueckoi cCUCTEMBI.
Tema 1.2. OcHoBHOE coaep:kaHue 4 OK 01
llepnoanyeckuii | TeopeTnyeckoe o0yueHue 2 OK 02




3aKOH U Ta0IHIa
.. Menneneesa

[Iepronnueckas cucteMa xuMuueckux 3ineMeHToB .M. Menneneesa. uznueckuii CMbICI
[leproauueckoro 3akoHa J[.M1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUECKHUX
PJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKEHUEM
XUMHUYECKOro 3yeMenTa B [lepronnueckoit cucreme. MUpoBO33pEHYECKOE U HAYYHOE 3HAYEHUE
[Tepuonuueckoro 3akona /.M. Mengaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DJICMEHTOB.

HpaKTI/I'lECKOC 3aHATHE

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUN HA XapaKTEPHU3AIUI0 XUMHIECKIX
9eMEeHTOB «MeTanieckue / HeMeTaNTHIeCKIe CBOMCTBA, NIEKTPOOTPUIIATEIIbHOCTh XUMUYECKUX
3JICMCHTOB B COOTBCTCTBHUU C UX BJIGKTpOHHI)IM CTpOCHI/IeM H ITOJIOKCHUEM B HGpHOI[PI‘IGCKOfI CUCTCMC
xumudeckux djemenToB .M. Mengeneesay

Pa3nen 2. XuMunueckue peakunu

10

Tema 2.1. Tunsr
XUMHUYCCKHUX
peakuuii

OcHoOBHOe co/iep:KaHue

Teopeaneckoe oﬁy'{e}me

Knaccudukanus u TUIBI XUMUYECKUX PEaKLUN C y4acTHeM HeopraHuuecKux BemiecTB. CocTaBieHue
yYpaBHEHU PEaKINi COSTMHEHUS, Pa3JI0KECHHUS, 3aMeIIeHIsI, 0OMEHa, B T.4. peaKIUi TOPCHHSI,
OKHCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUsI OKUCIIEHUSI-BOCCTaHOBIICHUsI. CTeneHb oKkucaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
CocraBneHre U ypaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUI METOIOM AJIEKTPOHHOTO
Oananca. OKUCINUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/JIE, MPOU3BOACTBEHHBIX MTpoLleccax 1
KA3HEIEATEIIbHOCTH OPraHUu3MOB

OK 01




IIpakTH4yeckue 3aHATHS

KonunuecTBeHHbIe OTHOIIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI 10
YpPaBHEHUSIM XUMUYECKUX peakunii. MoJb Kak eIMHUIA KOJIMYECTBa BellecTBa. MoJsipHas macca.

3aKOHBI COXPAHEHHsI MAacChl U SHEPTUH. 3aKOH ABorapo. MosspHbIid 00beM razoB. OTHOCHUTEIbHAS 4
IUIOTHOCTH T'a30B. PacueTsl o ypaBHEHUSAM XUMHUECKUX PEAKIU C HCIOIb30BAHUEM MACChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE cojiepKaHue 4
DIIEKTPOJIUTH- OK 01
Teopernueckoe o0yuenue
yeckas OK 04
2
Aucconuanus v Teopus anexkTpoauTHUecKoi aucconranuy. MoHbl. DeKTpoInThl, HEANEKTPOIUTHL. Peakiinu HOHHOTO
MOHHBII 00OMeH oOMeHa. CocTaBineHue peakluii HOHHOrO 0OMEeHa MyTeM COCTaBJICHHS MX MOJHBIX H COKPAIEHHBIX 2
VOHHBIX ypaBHEHUH. KNCIIOTHO-OCHOBHBIE peakliiu. 3ajaHus Ha COCTABJIEHNE MOHHBIX PEAKIIUM
2
JlabopaTtopHble 3aHATHS
JlaGopaTopHas paboTta “THUITBI XUMHUYECKUX pEaKIIuii”.
HccnenoBanue TUNOB (110 COCTaBY M KOJIMYECTBY UCXOHBIX U 00pa3yroIIUXcs BEIIECTB) U IPU3HAKOB )
XUMHYecKHX peakiuil. [IpoBenenue peaxiuii HOHHOTO 0OMEHa, ONpeIeIeHNe Cpeibl BOJAHBIX PaCTBOPOB.
3asaHus Ha COCTABIIEHUE NOHHBIX PEaKIIUM
Pa3nea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 14
Tema 3.1. 6 OK 01

OcHoOBHOE co/lep:KaHue




Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BECIIICCTB

TeopeTn'leCRoe oﬁy'{e}me

[Ipenmer nHeoprannueckoit xumuu. Kinaccuduxanus HeopraHuueckux BemiecTs. [IpocThie U CI0XkKHbIe
BemiecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHIECTB (OKCH/IBI, THIPOKCHIBI, KUCIOTHI, COJN). B3anMmocBs3b
HEOPraHMYECKUX BEUIECTB. ATperaTHbIe COCTOsIHUS BemecTBa. Kpucrammyeckue n aMoppHbIe
BeIllecTBa. TUMBI KPUCTAUTMYECKUX PELIETOK (aTOMHAs!, MOJIEKYJIApHAst, MOHHAs!, MEeTaJUTMYeCKast).
3aBHCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMIECKON pEHIeTKU. 3aBUCMOCTb
XMMHUYECKON aKTUBHOCTH BEILIECTB OT BHJa XMMUYECKOU CBSI3H M THUIA KPUCTAJUINYECKON PEIICTKH.
[TprumHbI MHOTOOOpa3Hs BEIIECTB

HpaKanecRHe 3aHATHUA

HomeHknaTypa HeOpraHM4eCKUX BEIIECTB: HA3BaHHUE BEIECTBA UCXOMS U3 UX XUMUYECKON (OPMYIIbI
WIN COCTaBJIEHUE XUMUYECKON (POPMYIIbI UCXOsl U3 HA3BaHUS BEILECTBA [0 MEXIyHAPOIHOMH
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpe.

Pemenne npakTuueckux 3aJjaHui 1o Kiaaccu(UKalui, HOMEHKIAType U XUMUUYECKUM (hopMyiam
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (YrapHbIi ra3, yrieKucIiblii ra3, aMMHaK, rameHast
HU3BCCTh, HCTAaIllICHAsA U3BCCTh, IIUTHCBAA COAa U I[pyFI/IX)I Ha3bIBaTh U COCTABJIATH q)OpMy.]IBI XUMHNYCCKHUX

OK 02

BEILIECTB, ONPEAEIATh MPUHAIIEKHOCTD K KJIaccy.
HcTounuku XuMuYecKoi nHpopMaIu (CpeIcTB MaccoBoi mHGOpMaIuu, ceTb IHTEpHET U IpyTHe).
[Touck nHpOpMAIMK 110 HA3BaHUSAM, UIEHTU(UKATOPAM, CTPYKTYPHBIM (opMyiam

Tema 3.2.

Du3nKoXMUYECKHE]

CBOMCTBA
HGOpFaHI/IquKI/IX
BEIECTB

OcHOBHOe coep:kaHue

TeopeaneCKoe oﬁyqefme

Mertambl. O6mue Gusznyeckne u XUMUYECKHE CBOMCTBA MeTaITOB. CITocOoObI OTy4eHUs. 3HaUeHNE
METAJIJIOB U HEMETAIJIOB B MMPUPOJIE U KUZHEACATEIILHOCTH YelloBeKa U opranu3moB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UHU

OK 01
OK 02




Hemeramibl. O6mue ¢puznueckiue 1 XUMUIECKHE CBOMCTBA HEMETAUIOB. TUITHYHBIE CBOMCTBA
HeMeTtauioB [V— VII rpynmn. Kiaccudukanusi 1 HOMEHKIIaTypa COeIMHEHU HeMeTalliIoB. KpyroBopoThl
OMOT€HHBIX IIEMEHTOB B IIPUPOJIE

XHUMHUYEeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BECIIECCTB (OKCI/II[OB, THAPOKCHUIAOB, KUCIIOT,
CoJIeH 1 I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BEIIECCTB, BOAOPOAHBIX COGHHHGHHﬁ,
BBICHIUX OKCHUAOB U THAPOKCHUIOB

HpaKTuqecmle 3aHATUA

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLUN C y4aCTHEM MPOCTHIX U CJIOKHBIX HEOPraHUYECKUX
BEIIECTB: METAJJIOB X HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAIIJIOB U aM()OTEPHBIX FIIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUN U aM(pOTEPHBIX TUAPOKCUIOB; HEOPTaHUYECKHUX COJIEH,
XapaKTEepU3YIOUINX UX CBOMCTBA.

Pemenuie npakTUKO-OPHEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa CBOMCTBA, COCTAB, MOTYYCHHUE U
0e30MacHOe UCIIOJIb30BAHNE BAKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM
JeSITEIIbBHOCTH YEeJI0BEKa

Tema 3.3.
WNnenrudukarnms
HEOPraHHYECKUX
BECIICCTB

OcHOBHOe coiep:KaHue

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota «aeHTuduKanys HeOPraHMUECKUX BEIIECTBY.
Pemenue skcriepuMeHTANBHBIX 337a4 0 XUMUYECKUM CBOMCTBAM METAJIIOB U HEMETAJLIOB, IO
pacro3HaBaHMIO U MOTYYEHUIO COEAMHEHUI METaJIIOB M HEMETAJUIOB.

OK 01
OK 02
OK 04

Nnentudukanys HEOPraHMUECKUX BEIIECTB C UCTIOIB30BAHUEM UX (PH3UKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIe peakuu Ha cynibdat-, kKapOoHAT- U
XJIOPUJITAHUOHBI, HA KATHOH aMMOHUS




Pa3pea 4.

CTpoeHue 1 CBOMCTBA OPraHMYEeCKUX BelleCTB

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIATypa
OpraHuYeCKux
BEIIECTB

OcHoBHOe co/lep:KaHue

Teopernueckoe o0yueHue

[TossBnenue u Pa3BUTHC OpraHHHGCKOﬁ XUMHUHU KaK HAYKH. Hpe):[MeT OpFaHquCKOﬁ XUMHH. MecTo u
3HA4YCHUC OpFaHI/I‘-ICCKOI\/'I XUMHH B CUCTEMEC €CTCCTBCHHBIX HAYK.
XHUMHUYECKOe CTPOCHHUC KaK MOPAJOK COCAUHCHUA aTOMOB B MOJICKYJIC COIJIACHO UX BAJICHTHOCTH.

OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMHUUECKOI'O CTPOEHUS OpraHndeckux coennnenuit A.M. bytieposa.

YriepoaHslid CKeJIeT OPraHuYeCKONW MOJIEKYJIBI. 3aBUCUMOCThH CBOMCTB BEIIECTB OT XUMHUECKOTO
CTpOEHHS MOJIeKyJl. MI3oMepusi U H30MEpHI.

[TonsTue o pynknuonanpHou rpymme. Pagukan. [Tpuanumne knaccudukanium opraHuIecKux
coeMHEeHU. MexTyHapo1Hasi HOMEHKIIATypa U MIPUHIIUITEI HOMEHKIATYPhl OPTraHUYECKUX
coenuHeHuil. [ToHsTHE 00 a30TCOEPKALIUX COETUHEHUAX, OMOIOTHYECKU aKTUBHBIX BEIIECTBAX
(yrneBogax, skupax, Oenkax u Jp.), BLICOKOMOJEKYJISPHBIX COSTUHEHHSIX (MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHA

Homenknarypa opraHn4eckux COETUHEHUH OTAEIbHBIX KIacCOB (HACHIILICHHbBIE, HEHACBIILIEHHBIE U
apoOMaTUYECKHE YTIEBOJAOPOAbI, CIUPTHI, (DEHOJIIBI, aTbJAETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U J.)
CocTaBieHre MOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUYECKHX BEIIECTB OTACIBHBIX
KJIACCOB, UCIOJIB3YS UX HAa3BaHMSI [10 CUCTEMAaTUUYECKOW U TPUBUAJIbHOW HOMEHKIIATYpE (3TUJIEH,
aleTHIeH, IIUIepuH, peHo, Gopmanpaerus, ykeycHast KUcioTa, MuiuH). PacueTs! npocTeitieit
(hopMyIIBI OPraHUYECKOM MOJIEKYJIbI, UICXO/S U3 SJIEMEHTHOTO cocTaBa (B %)

24

Tema 4.2.

OcHoBHOE coepxanue

14

OK 01




CaoiicTBa
OPTraHUYECKHUX
COEIMHEHUN

TeopeTn'{eckoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUUECKUX COSAMHEHUN OT/IEIbHBIX KJIacCOB (0COOEHHOCTH
KJIaccu(pUKaluy 1 HOMEHKJIATypbl BHYTPH KJIacca; FOMOJIOTHYECKUH psif U o01as popMya; H30Mepus;
(u3nyeckue CBOWCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOTYUYSHHUS):

- IpeJieNbHbIE YITIEBOIOPO/IbI (aJIKaHbl U LIMKJIOATIKaHbI). ['opeHne MeTaHa Kak OIMH U3 OCHOBHBIX
UCTOYHUKOB TEIUIA B IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOHBIX YTIIEBOJAOPOI0B, HAX0XKICHHE B
PUPOJIE U IPUMEHEHHUE AJIKaHOB;

- HenpeaebHbIC (AIKEeHbI, IKHHbI U aJIKaIUCHbI) U apOMaTHYECKUE YIIIeBOI0OpOibl. I'opeHue
aleTUJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJIs1 CBAPKU U PE3KH METAJUIOB

— KHCIIOPOJICOIePIKAIIIE COSTUHEHNUS (CITUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI M A(UPHI, aTbIETUIbI
Y KETOHBI, JKUPBI, yrieBoabl). [IpakTnyeckoe mpuMeHEeHUE STHIICHTIINKOJIS, TIIMIeprHa, (heHoa.
[Ipumenenue popmanpaeruia, aneTalbIeruaa, yKCyCHON KUCI0Thl. Mblla Kak COJTU BBICIINX
KapOOHOBBIX KUCJIOT. MOIOIINE CBOKWCTBA MbLIa

— a30TcojepKallie COETUHEHMS (AMUHBI 1 aMUHOKHUCIIOTHI, O€IKN). BhICOKOMOJIEKYIIpHBIE COETUHEHUS
(cuHTEeTHYECKHE U OMOJIOTHYECKU-AKTUBHBIE). MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO.
IHomumepu3zanus STHUIIEHA KaK OCHOBHOE HAIPaBJICHUE €r0 UCTONb30BaHus. ['eHeTnueckas

CBSI3b MEX]Y KJIacCaMU OPraHMYECKUX COEAMHEHU

HpaKTH'{CCKI/Ie 3aHATHA

CBolicTBa OpraHMYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TPUBUAJIbHAS U MEXIyHApOAHAS
HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIOCOOBI OyUeHUs): MpeeibHbIe (alIKaHbl U [IUKIO0ATKaHbI),
Hernpe/iebHble (AJIKeHbI, AIKUHBI U aJIKaJJUeHbl) 1 ApOMaTHUECKUE YIIIEBOJOPObI, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIIOTHI M 3(UPHI, AIbIETUABI U KETOHbI, AMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE CO€IMHEHU. 3aJJaHUsI HA COCTAaBJIEHUE YPAaBHEHUN XUMUYECKUX PEaKui C
y4acTHEM OpPraHUYECKUX BELIECTB HA OCHOBAHMM UX COCTaBa M CTPOCHHUS

OK 01
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
NPOTeKAHUSA
XHMHYECKHX
peakumi
Ckopoctb XapakTepHu30BaTh BIUSHUE [IpakTHKO-OpUEHTUPOBAHHBIE OK 01
XUMHYECKHX KOHLEHTPALUU Pearupyrommx TEOPETUYECKHE 3alaHUs Ha OK 02
peakuui. BELIECTB U TEMIIEpPATypPbl Ha aHanu3 (paKkTOPOB, BIUSIOLINX
XHUMHYECKOE CKOPOCTb XUMUYECKUX PEAKIUN | HA U3MEHEHUE CKOPOCTU
paBHOBECHE XapakTepu3oBaTh BIUSHUE XUMUYECKON PEAKIUU.
W3MEHEHUS KOHICHTpaluu
BELIECTB, pEAaKLUU CPEIbl U
TEMIIEPATYPHI HA CMELICHHUE
XMMHUYECKOTO PaBHOBECUS
Pa3pea 6. HccaenoBaTh MCTHHHBIE
PacTtBOpsI PACTBOPHI € 3aJaHHBIMH
XapaKTePUCTHKAMH
6.1 IlonsTue o Pasznuyars nctuHHBIE pacTBOpH! | 1.3a7a4n HA NPUTOTOBIICHNE OK 01
pacTBopax PacTBOPOB. OK 02
[IpakTHKO-OpUEHTUPOBAHHBIE
pacueTHBIC 3alaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOH U
MPOU3BOACTBEHHOMN
JESTEIBHOCTH YEJIOBEKA
6.2 UccnenoBanue | MccnenoBats GU3MKO- JlaGopaTopnas pabora OK 01
CBOICTB paCTBOPOB | XUMHUYECKHE CBONCTBA “TIpUrOTOBIEHHE 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
YeJI0BeKa MO3ULUHI DKOJIOTUYECKON
6e30MaCHOCTH Tema: @peon. [Ipumenenue OK 07

bpeoHa B XOJOIWJIBHO-
MIPOMBIIITICHHOM

obopyoBaHue
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