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Hacrosimiast mporpamma y4eOHON AUCIMIUIMHBI OPUEHTUPOBAHA HA PeaTN3allnio
denepanbHOr0 KOMIIOHEHTA TOCYJapCTBEHHOTO 00pa30BaTeIHLHOTO CTaHAapTa (anee —
®I'OC) cpeanero oduiero ooOpa3zoBanusi no xumuu Ha 0a30BOM YpPOBHE B Ipejenax
OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBbI CPEIHETO MPOQPECCHOHATIBHOTO 00pa30BaHuUs
C y4eTOM MPOPUIIS MOITYyIaeMOro MpodeCCHOHATLHOTO 00pa30BaHusI.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOr'PAMMBI
OBIIIEOBPA30OBATEJBHOM JUCHUIIINHBI «XUMHUS»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHON mNpodeccHoHAJLHOH 00pa3oBaTebHOM
NMporpaMmbI

OO6meoOpa3oBaTenpHas AUCHUIUIMHA «XHUMHsD» U3ydaeTcss Ha 0a30BOM YypOBHE B
o011eo0pazoBaTelbHOM IUKIE Y4eOHOro IUIaHa OCHOBHOM IMpodeccuoHanbHOW 00pa3zoBaTeNbHOMN
IpOorpaMMbl  YKPYITHEHHBIX TpyHI crenuansHoctedt / mpodeccuii: 05.00.00, 07.00.00, 08.00.00,
09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00, 14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00,
26.00.00, 27.00.00, 38.00.00, 39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00,
51.00.00, 52.00.00, 55.00.00.

TpyaoeMKOCTh TUCITUTUIMHBI « XUMHUS» Ha 0a30BOM YPOBHE COCTaBIIsSIET 72 yaca, U3 KOTOphIX 64
yaca — 0a30BBIH MOy (6 pa3zaenoB) U 8 4acoB — MPUKIAIHON MOIyIh (1 pasjmern), BKIFOYAIOITUI
MPAaKTUKO-OPUEHTUPOBAHHOE COJEP)KaHNE KOHKPETHOM MPO(eCCUr WK CIEeUaTbHOCTH.

[TpuknagHOW MOMYJIb BKIIFOYAET OJUH pazaei. Pa3znen 7 «Xumus B ObITY U TPOU3BOJICTBEHHOM
NI TETFHOCTH YETIOBEKA» peaTnu3yeTcs Uil BceX mpodeccuit/crennanbHOCTeN Ha MaTepuaie KelcoB,
CBSI3aHHBIX C 9KOJIOTMYECKOIH O€30MaCHOCTHIO M OLIEHKOW MOCIIEICTBUI OBITOBOM U MTPOM3BOACTBEHHOM
JEeSITeNbHOCTH, TIO OTpacisiM Oyayiiel mpodecCuoHanbHOM NesITeNbHOCTH 00yJarOIIUXCsl.

[Tepron oOyueHus U pacTpeielICHHe 10 CEMECTPaM OIpeesieT 00pa3oBaTebHas OpraHH3aIHs
CaMOCTOSITENIbHO, C YYeTOM JIOTMKH (OPMUPOBAHUS TMPEAMETHBIX pPE3yJabTaTOB, OOIUX W
npoeCCUOHATBHBIX ~ KOMIETEHIIMM, MEXIPEeIMETHbIX CBsI3€d € JOPYTMMH JAUCHUIUIMHAMH
0011e00pa3oBaTeNbHOr0 U 00IIENPOodheCCHOHATHHOTO IIUKIOB y4eOHOT O TUTaHA.

1.2. Leqn U miIaHUpyeMble Pe3yabTaThl 0CBOEHUS TUCHUILIUHBI

1.2.1. llesiu 1 332U AMCHUIIMHbI

dopMupoBaHUE y CTYICHTOB TPEACTABICHUS O XMMHUYECKOH COCTaBIISIOIICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpa KaK OCHOBBI NMPHHSITHS PEHICHHA B KU3HEHHBIX WU TMPOU3BOJCTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOI'O TIOBE/ICHUS B IPUPOIHOI cpejie.

3agaum IMCUMTIIHHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH INPOTEKAHUS XWMHYECKUX IPOLECCOB U
ABIIGHUH B OKpYXKamIled cpene, I[EeNOCTHONM HaydyHOM KapTHHBI MHpa, B3aUMOCBA3U U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTAaBJISATH (OPMYIbl HEOPTAaHUYECKHX W OPraHMYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEaKIUN, 00BICHATH UX CMBICI, HHTEPIPETUPOBATH PE3YNIbTaThl XUMUYECKUX
HKCTIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM TIPOBEACHUS MPOCTEHIIMX XUMHUYECKHX JKCIEPUMEHTAIBHBIX
HCCJIEIOBAaHUM C COONIOICHHEM MpaBUil 0€30MacHOro oOpallleHus C BellecTBaMHU U Jab0paTOPHBIM
000opyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIIOJIB30BaTh WH(MOPMAIUIO XMUMHYECKOTO XapakTepa W3 pa3IUdHbBIX
HMCTOYHHUKOB;

5) chopmupoBaTh yMEHUSI POTrHO3UPOBATH ITOCIEACTBUS CBOCH NIESATEIHPHOCTH U XUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX MPOIIECCOB,;

6) copMHUpOBaTH MOHUMAHUE 3HAYUMOCTH JOCTUKEHUN XUMUYECKON HAYKHU U TEXHOJIOTUH AJIst
Pa3BUTHSI COLMAITBHOW U TIPOU3BOCTBEHHOH cdep.
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1.2.2. [lnanupyemMble pe3y/bTaTbl 0CBOEHHS 0011e00pa3oBaTeIbHON IUCHUILIUHBI B c00TBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO

aKTyaJIM3UpOBaTh MPOOJIEMY, paccMaTpHBaTh €¢
BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBCHHBIH MPU3HAK WU
OCHOBaHHUS JUIS CpPaBHEHHS, KIACCH(PUKAIUU W
0000111IeHHNS;

- ONpeAeNsITh UEIdu JIeATEIbHOCTH,
rapaMeTpsl ¥ KPUTEPUU MX JOCTHIKCHHUS,
- BBISIBJIAITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHUS B
paccMaTpuUBaEMBbIX SIBICHHSIX;

3aJaBaThb

Kon n IInanupyemsblie pe3yJbTAThI 0CBOECHHS THCIIUMNIHHBI
HAMMEHOBAHHU
e

(popmMupyembIx O6urme! JldcuMIIHHAPHbIE

KOMIIeTeHI M

OK 01. B yacTu TPyA0BOro BOCIUTAHMS: - BJIAQAETh CUCTEMOM XUMHYECKMX 3HAHUW, KOTOpas BKJIIOYACT:

Bribupats - TOTOBHOCTb K TpYIdy, OCO3HAHUE IEHHOCTH | OCHOBOIIOJIAralOUINe MOHATUS (XMMHYECKUN 3JIEMEHT, aTOM, JJIEKTpOHHAas

CIOCOOBI MacTepcTBa, TPYI0I00UE; o0os0uKa aroma, s-, p-, d-3JI€KTpOHHBIC OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AaKTUBHOM  JIEATENBHOCTH | BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIIBHOCTD, CTENEHb OKHCIICHHS, XUMHYECKast

npodecCHoHaN | TEXHOJIOTMYECKOI U COIMANbHON HAMpPaBICHHOCTH, | CBSI3b, MOJb, MOJSIpHas Macca, MOJSPHBIH 0OO0BEM, YIJIEPOJIHBIM CKEJET,

bHOUI CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUIAHUPOBATh U | (DYHKIIMOHAIBbHAS TPYIIA, PaIrKal, W30MEpHsl, U30MEPbl, TOMOIOTHYECCKHI

JESTEILHOCTH | CAMOCTOSITEIBHO BBIMOIHATH TaKYIO JESTENbHOCTD; | psll, TOMOJIOTH, YIJIEBOJAOPO/bl, KUCIOPO/- U a30TCOAEpKAIUE COECTUHEHMS,

MPUMEHUTEIbH | - HWHTEpeC K pa3IUYHBIM chepaM | OMOTOTHYECKH aKTUBHBIE BellecTBa (YyIrJIEBOMBI, JKUPHI, OCIKH), MOHOMED,

0 K Pa3NIU4HbIM | IPo(hecCHOHANBEHOM I TENBHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE  COEOUHEHUS,

KOHTEKCTaM OBjiaeHHe  YHMBEPCAJBHBIMH  Y4eOHBIMM | KDUCTAJUIMYECKAsT pPEIIeTKa, TUMBl XUMHUYECKUX pEaAKIUN (OKUCIUTEIHHO-
M03HABATEJIbHBIMU 1€ CTBHAMM: BOCCTAHOBUTEIIbHBIE, SK30-U IHIOTEPMHUUYECKUE, PEAKIIM HOHHOrO 0OMEHa),
a) 6a30Bble JOrHYeCcKHe 1elCTBUSA: pacTBOp, SAEKTPOIUTHI, HEIIEKTPOIUTHI, ANEKTPOIUTUYECKAS AUCCOIUAIUS,
- CaMOCTOSATEIBHO dbopmynHrpoBaTh U | OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIMU, XUMHUYECKOE

paBHOBeCHE), TEOPUU U 3aKOHBI (TCOPUS XUMHUYECKOTO CTPOCHUS
oprannueckux BemectB A.M. bByTinepoBa, Teopus 3SIEKTPOIUTUYECKOU
qucconyanuu, nepuogudeckuid 3akod .M. MenneneeBa, 3aKOH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XUMHUHU, (PAKTOIOTHUYECKHE
CBEIICHMsSI O CBOMCTBaX, COCTaBe, MONyYEHUU U OE30MaCHOM HCIIOIb30BAHUH
BOKHEUIIMX HEOPraHMYECKMX W OpPraHWYeCKUX BEIIECTB B OBITYy H
MPAaKTUIECKOHN NeSTETLHOCTH YeNIOBEKa,

- yYMeTh BBIABJISTH XapaKTEepHbIe NPHU3HAKM M B3aUMOCBS3b H3yYCHHBIX
HOHSITHI>'I, MNPUMCHATH COOTBETCTBYIOIIMC ITOHATHA IPHU OIIMCAHUU CTPOCHUSA U
CBOMCTB HEOPraHMYECKHX M OPraHWYECKHX BEIIECTB M HMX IPEBpALICHUN;

! YKa3pIBatOTCSA THYHOCTHBIC U MeTtanpenMmetHbie pe3ynbpratsl 13 ®T'OC COO (B nocnenueit penakiuu ot 12.08.2022) B oTriiaronsHoi Ghopme, hop MEpyeMbIe 0011e00pa3oBaTeIbHOM

M CHHIIINHON

2 ,Z[I/ICIII/IHJ'H/IHapHI)Ie (HpeZ[MeTHI)Ie) PE3YJIbTAThI YKa3bIBAOTCA B COOTBETCTBUU C MeTOI[PIKOﬁ npenogaBaHus AUCHUIIIINHBI
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- BHOCHUTH KOppCKTI/IBLI B IC€ATCIIBHOCTDh, OLICHUBATh
COOTBETCTBHE pE3YyJIbTATOB ICNISAM, OIICHUBATH
pI/ICKI/I HOCJIQI[CTBI/Iﬁ JACATCIIBHOCTH,

- paBBI/IBaTI) eraTI/IBHOC MBIIIJICHHUC HpI/I pGHICHI/II/I
YKU3HEHHBIX TTPOOIIeM

0) 0a30BbIE HCCIEI0BaTEIbLCKHE HelCTBHUA:

- BJIAJICTh HABBIKAMU y4€OHO-UCCIE0BATEIbCKON 1
MIPOSKTHOW JEATEILHOCTH, HaBBIKAMH Pa3peIlCHUS
npobiewm;

- BBIABJIAATH IIPUYHMHHO-CICACTBCHHLIC CBA3HM U
aKTyaJIM3UpOBaTh 3a/1ady, BBIIBUTATh THIIOTE3Y €€
peucHus, HaxXoOIUThb APryMCHTEI JUIS
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHHH, 3a/aBaTh
rapamMeTpbl U KPUTEPHUH PEIICHNUS,

- aQHAJIM3UpPOBATH IOJIYYCHHBIE B XOJE pEUICHUS
3aJauu pPEe3yiabTaTbl, KPUTHYCCKH OLCHHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HW3MEHEHHE B
HOBBIX YCIIOBUSIX;

- yMeTB HepeHOCI/ITB 3HAHUA B HOSH&B&TGHBHYIO nu
MPAKTUYECKYIO 00JIaCTH KU3HEACATECIbHOCTH;

- yMEThb HWHTETPUPOBATh 3HAHUS U3 PaA3HBIX
MPEJAMETHBIX 00JIacTeH;

- BBIABMIaTh  HOBBIE  HJIEH,
OpPUTHHAJIbHBIE MOAXO/bl U PEIICHHUS;
- CIOCOOHOCTH MX MCIOJb30BAHUS B
MO3HABATEJIbHOW U COLIMAIbHON TPAKTHKE

npeaiaraTh

BBISIBJIATD B3aHMMOCBA3b XUMHNYECKUX 3HAaHUH C IIOHATUSAMHN n
MPEACTABICHUSIMU JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMCTb HCIIOJIB30BAaTh HauMCHOBAaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOAHOTO COK3a TEOPETHYECKOM M MPUKIAJAHOW XUMUU H

TPUBUAIILHBIC Ha3BaHMsI BAKHEHIINX BEIIECTB (ITUIICH, alleTHIICH, TIHUIIEPHH,
denon, dopmanbaerun, YKCycHas ~KHCIOTa, TIUIMH, YrapHbeld ras,
YIJIEKHUCIBIN Ta3, aMMHUaK, TallleHass W3BEeCTh, HETallleHas: U3BECTh, MUTHEBAs
Cofa M JIPYTUX), COCTABIATH (POPMYJBI HEOPTaHWYECKUX M OPTraHWYEeCKUX

BCIICCTB, ypaBHeHI/IH XUMHUYCCKUX pealcuﬂﬁ, O6’b$ICHSITL HUX CMBICII,
HOI[TBep)KI[aTI) XapaKTepHI)IG XUMHUYCCKUC CBOfICTBa BCIICCTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMH U 3alUCSIMU YPABHEHUN XUMHUYECKUX
peakuui;

- YMCTb YCTaHAaBJIMBATb NPUHAMJIC)KHOCTH HM3YUCHHBLIX HCOPraHUYCCKHUX U
OpPraHUYECKUX BEILECTB K OMPEEeNIEHHBIM KJIaccaM U TpYIaM COEIMHEHUH,
XapaKkTEepU30BaTh MX COCTAB M BAKHEHIIME CBOWCTBA; ONPENEISTH BHIIBI
XUMUYECKUX CBs3eH (KOBaJIeHTHAs, MOHHAs, METaJUIM4ecKasi, BOJOPOIHAs),
THUIIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIaCCU(PUIIMPOBATh XUMUYECKUE
peaxkuuuy;

- chopMuUpOBaTH TMPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIONICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHU B IO3HAHUU SIBICHUN
OpUpoabl, B (OPMHPOBAHMU MBIIUIEHUS M KYJbTYpbl JHUYHOCTH, €€
(YHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOJUMOMN AJIsl PELIEHUS NPAKTUYECKUX
3aa4 U HKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3/10pPOBBIO U
MIPUPOIHOM CpeLE;

- YMCTH MNPOBOAUTH pacCy€Thbl MO0 XUMHYCCKUM (bOpMYJIaM U YpaBHCHUAM
XUMHUYECKUX  peakuuid ¢  HCIONb30BaHHEM  (U3MUECKUX  BEJIUYMH,
XapaKTEepU3yIOIIUX BEIIECTBA C KOIWYECTBEHHONW CTOPOHBI: MacChl, 00bemMa
(HOpMasnbHBIE YCIIOBHUSI) TIa30B, KOJMYECTBA BEILIECTBA; MHCIIOIb30BATh
CUCTEMHbIE XMMMYECKHUE 3HAHHS IJIi NPUHATHS PELICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEUIECTBAMH U UX MPUMEHEHUEM

OK 02.
Hcnons30Bath
COBPEMEHHBIC

B o0;1acTH IEHHOCTH HAYYHOT0 MO3HAHUS:
- c(hOpMHUPOBAHHOCTH MHUPOBO33pPCHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO

- YMETh MJIAHUPOBATH U BBHIIOTHATH XUMUYECKUI IKCIIEPUMEHT (ITPEBPALIICHHS
OpraHUYECKUX BEIIECTB IIPU HarPEBaHUU, MTOTYyICHUE STUIICHA U U3YUYCHHE €T0
CBOMCTB, KAauyeCTBEHHBbIE PEAKIMH Ha albJIerHJbl, Kpaxmal, YKCYCHYIO
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cpexacTsa
MOUCKA,
aHam3a u
HHTEPIIPETAIINH
uHpopmaruu u
UH(POPMAILTMOHH
BI€ TEXHOJIOTUU
TUTST
BBITIOJTHEHH S
3ama4
npodeccronan
BHOU
JeSITeTbHOCTH

pa3BUTHSA HAayKd W OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOI'O Ha Janore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOErO MecTa B
MOJTUKYJIBTYPHOM MHUPE;

- COBEPILEHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOU
KYyJbTYpbl KaK CpEICTBA B3aUMOJCUCTBUS MEXKIY
JIOIbMU Y MTO3HAHUS MUDA;

- OCO3HAaHME I[EHHOCTH HAYYHOM JesTeNbHOCTH,

FOTOBHOCTh  OCYIIECTBJISITH ~ MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO NEeSITENHHOCTD
WHAUBUAYAILHO U B TPYIIIIE;

OBjiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMH

NMO3HABATEJbHBIMU 1€ CTBUAMM:

B) padora ¢ unopmaunmeii:

- BJIAJIeTh HABBIKAMHU MOJYy4YeHHsS WHOpManuu u3
HWCTOYHMKOB PAa3HbIX THUIIOB, CAMOCTOSTEIHHO
OCYILIECTBIISTh MOUCK, aHAIN3, CUCTEMaTH3aIUI0 U
WHTEpIpETAi0 HHPOPMAIIMH PA3INYHbIX BUJOB U
(hopM mpeIcTaBICHUS;

- co37aBaTh TEKCTHl B pPa3lMYHBIX (opmaTax ¢
y4eTOM Ha3zHadeHus uH(opManuu U 1eJIeBOU
ayIUTOpUH, BbBIOUpas ONTUMAIbHYIO  (Qopmy
MIPE/ICTaBJICHUS U BU3YyaIH3all1;

- OLIEHHUBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTh
uH(pOpMAIINN, €€ COOTBETCTBHE TIPABOBBIM U
MOpaIbHO-3THYECKUM HOPMaM;

- HCIIONB30BaTh CpeACTBAa HMHGOPMAIIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJOTHH B pPEIICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHW3aIlMOHHBIX  33a7ad  C  COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypCOCOCPEeIKEHHUsS, TPABOBBIX M
STHYECKUX  HOPM, HOPM  HWH(OPMAIMOHHOU
0e30I1aCHOCTH;

KHCJIOTY; JIeHaTypalus OeJIKOB IpHU HAarpEeBaHMH, I[BETHBIE PEAKIIMH OEJKOB;
MPOBOAUTH PEAKIIMM HOHHOTO OOMEHa, ONPEAETATh CPey BOJHBIX pacTBOPOB,
KaueCTBEHHBIC pEakIMu Ha cyinbdar-, KapOOHAT- M XJIOpUI-aHUOHBI, Ha
KaTHOH aMMOHHMSI; pelllaTh SKCIIEpUMEHTANIbHBIE 3a/1auH 110 TeMaM "MeTaibt"
u "HemeTtamel") B COOTBETCTBUH C MPAaBHJIAMH TEXHHUKH OE€30MMACHOCTH TPHU
00pallleHN! ¢ BEIIECTBAMH H JIAOOPATOPHBIM 000PYI0BaHUEM; IPEACTABIATh
pe3yapTaThl XMMHUYECKOI'O0 HSKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX pPeakiuii ¥ (HOpMyIUpOBaTh BBIBOABI HAa OCHOBE JTHUX
pE3yIbTaTOB;

- YMETb aHAJIU3UPOBATh XUMHUUYECKYIO HH(OPMAIUIO, IOTYyYaeMYI0 U3 pa3HbIX
MCTOYHHUKOB (CpeicTB MaccoBoi nHpopMaiuu, cetb UHTEepHET u Apyrue);

- BJIaJIeTh OCHOBHBIMHU METOJIJaMU Hay4YHOI'O [1I03HAHUS BEILIECTB U XUMUYECKUX
SBJICHUH (HaOII0/IeHNe, U3MEpPEHNe, IKCIIEPUMEHT, MOJICTTUPOBAHHUE);

- YMeThb NPOBOJIUTH pacyeThl MO XUMHUYECKUM (OpMyllaM U YpaBHEHUSIM
XUMUYECKUX  PpeakUuid C  HCIONb30BAaHMEM  (PU3MUECKMX  BEJIMYUH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAcChl, 00BbeMa
(HOpMasbHBIE YCIOBHUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIONb30BATh
CUCTEMHBIE XMMMUYECKUE 3HAHWS Ui NPUHATHS PELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX MPUMEHEHUEM
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- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHpopmaruu, nHOOPMAIIMOHHON O€30MaCHOCTH
JUYHOCTH;

OK 04.

O dexTuBHO
B3aHUMOJICHCTBO
BaTh U
paboraTh B
KOJUICKTHUBE U
KOMaH/Ie

- FOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH M CAMOOMPEAEIICHUIO;
-OBJIaJICHUC HaBBIKAMH y4eOHO-
HCCJICOBATENILCKOM, IPOEKTHOM M COLMAILHOU
JIeSITEILHOCTH;

Osaanenue YHHBEPCAJIbHbIMHA
KOMMYHHKATUBHBIMHU 1€ CTBUSAMMU

0) coBMeCTHaA 1eATEIbHOCTD!

- TIOHMMaThb W WCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJTHOH ¥ MHIUBUyaJIbHON paOoThI;

- TPUHHAMATh LEJIIH COBMECTHOM JIEATEIbHOCTH,
OpraHu30BbIBATh U KOOPAUHUPOBATH JICUCTBUSI IO
€¢ JOCTHXKCHHIO: COCTaBIIITh IIJIaH JSHCTBHUM,
pacnpeaensaTh PO C Y4eTOM MHEHUM y4aCTHHUKOB
00CYX/1aTh pe3yJbTaThl COBMECTHOU PaOOTHI;

- KOOPIWHUPOBAaTH U BBINOJIHATH pPabOTy B

YCIOBUAX pcajibHOr O, BHUPTYaJIbHOI'O u
KOM6HHI/Ip0BaHHOFO BBaHMOHCﬁCTBHﬂ;
- OCYHICCTBJIATH IMO3UTHBHOC CTPATCTUUYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYAIUSIX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM
OBJaieHHe YHHBEPCAJBHBIMH PeryJasiTHBHbIMH
JIefiCTBUSIMU

I') NPUHATHE Ce0sT M IPYTHX JIIOJei:

- IPUHUMATh MOTHUBBI U apTYMEHThI APYTHUX Jt01eH
IIPU aHAJIU3E PE3YIbTATOB ACSITEIHHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYTUX JOJAEH HA
OIIIKMOKU;

- pa3BUBAThH CIIOCOOHOCTh TOHUMATh MUP C
MO3ULIMH IPYrOro YeJI0BeKa;

- YMETh IIJIaHUPOBATh U BBIIOJIHATH XUMUUECKUN SKCIEPUMEHT (IIPEBPALLICHUS
OpPraHMYECKUX BEIIECTB IIPU HArpeBaHUH, OJIyYeHHUE STUIIEHA U U3Y4YEHUE €T
CBOMCTB, KAaUECTBEHHBIE PEAKIMM Ha aIbJIETHIbl, Kpaxmal, YKCYCHYIO
KUCIIOTY; JIeHATypalusi OCJIKOB MPH HAarpeBaHHUHM, [[BETHBIC PEAKLIUU OEIKOB;
MIPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa, ONPEAEATh CPEy BOIHBIX pacTBOPOB,
KaueCTBEHHbIC peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pellIaTh KCIIEpUMEHTAJIbHBIE 3a/1auH 110 TeMaM "MeTaiibt"
u "Hemeransl") B COOTBETCTBUM C NMpaBUIaMH TEXHUKU OE€30MAaCHOCTU MpPH
00pallleHNH ¢ BEIeCTBAaMM U JIAOOPAaTOPHBIM 000PYI0BaHUEM; IIPEACTABIATh
pe3ynbTaThl XUMHUYECKOI'0 JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX pPEaKUMi M (HOpMYyJIHMPOBaTh BBIBOJABI HAa OCHOBE 3TUX
pE3yIbTaTOB
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OK 07.

B 00J1acTH 3K0JIOTHYE€CKOT0 BOCIIMTAHUA :

- chopmupoBaTh TNpEACTABICHUSA: O XUMHUYECKOW  COCTaBIISIONICH

CopeiicTBoBaTh | - c(HOPMUPOBAHHOCTH HKOJIOTMUECKON KYNbTYpBI, | €CTECTBEHHOHAYUYHOM KapTUHBI MHUpa, POJIM XWMHHU B TIO3HAHUU SIBICHUN

COXPAHEHUIO MMOHMMAHUE BJIMSHHS COLIMATBHO-)KOHOMHUUYECKUX | IPUPONLI, B (OPMHPOBAHMHM MBIIUICHUSI W KYJIbTYyphl JIMYHOCTH, €€

OKpy)Karollled | MPOLeCCOB  HAa  COCTOSTHUE  IPUPOJHOM U | PYHKIMOHATIBHOW IPaMOTHOCTH, HEOOXOIUMOMN Ui pPEIlIeHUs] IPAKTUUECKUX

cpensl, COLMATbHOM Cpelabl, OCO3HaHHE TJI00ANTbHOrO | 337a4 U IKOJOTUYECKH OOOCHOBAaHHOT'O OTHOIICHHS] K CBOEMY 3/J0pPOBBIO H

pecypcocOepex | xapakTepa dKOJIOTHIECKUX MPooieM; MPUPOIHOM CPELE;

€HHUIO, - IUITAaHUPOBAaHUE M OCYIIECTBICHUE IEHCTBUUA B | - YMETh COOJIIOAATh MpaBUjIa HKOJIOTHYECKH I1eTIecCO00pPa3HOro MOBEACHHS B

MIPUMEHSATH OKpy)Xalollled cpeae Ha OCHOBE 3HaHUs IieNied | OBbITY W TPYAOBOM AESITENbHOCTH B ILIENSAX COXPAHEHHUs CBOETO 370POBbS U

3HaHUsA 00 YCTOMYUBOI'O Pa3BUTHS YEII0BEYECTBA; OKPYKAaIOIEH INPUPOJHON CPEAbl; YUYUTHIBATH ONACHOCTH BO3JCHCTBUS Ha

W3MEHEHUU AKTUBHOE HETIPUATUE JCHCTBUM, TPUHOCSIINX BPE]] | )KUBbIE OPTaHU3MBI OIPEICIICHHBIX BEIIECTB, MOHMMAas CMBICI TTOKa3aTels

KJIMMara, OKpYXarollen cpeae; MpEeAEIbHON JOMYCTUMOM KOHIIEHTPALIMHI

MPUHLHUIIBI - yMEHHE TMPOTHO3MPOBATh HEOIArONPHUSTHBIC

OEepeKITMBOTO SKOJIOTMYECKUE TOCIEACTBUS TPEATPUHUMAEMBIX

MPOU3BOJICTBA, | IEUCTBUI, MPEIOTBpALIATh UX;

3¢ heKTUBHO - pacimpeHue OTbITa NEeSATEIbHOCTH

JICWCTBOBATh B | 9KOJIOTUYECKOW HAIIPABICHHOCTH;

Ype3BhIYAIHBIX | - OBJIaJICHHE HaBbIKaMU yueOHO-

CUTYaLUSIX HCCIIE0BATENbCKOM, MPOEKTHOM U COLUATIbHOMN
JIEATEIIbHOCTH;

JIP 6 [IposiBisitomnil yBaxKeHUE K JIFOASM CTAPIIETO MOKOJIECHHS U TOTOBHOCTh K YYaCTHIO B COLMATILHON MOJJIEPHKKE U BOJIOHTEPCKUX
JBUKEHUSIX

JIP 9 CoOburogaronuii ¥ mpornaraHAupYOIUH TpaBuia 3J0pOBOro U 6€30macHOro oopasa )HU3HH, CIIOPTa; MPEIyNPeKIArONTUN JTHO0
MIPEOA0TEBAIOIIHI 3aBUCUMOCTH OT aJIKOT'0JIs, TabaKa, ICMXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.1. COXpaHsIOmuii
TICUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTHBHO CJIOKHBIX MJIH CTPEMHUTEIFHO MEHSIOIINUXCS CUTYAIHSIX

JIP 10 3a0oTA1uiics o 3alUTe OKPYXKaKoIIEH cpebl, COOCTBEHHON U 4yKOi 0€30MacCHOCTH, B TOM YHCIIE IUPPOBOI

JIP 11 [IposiBnsitonnii yBaKeHUE K ICTETUYECKUM IIEHHOCTSIM, 00JIaJar0IINii OCHOBAMHU ICTETUYECKON KYIbTYPHI
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2. CTPYKTYPA 1 COAEPKAHUE OBH.IEOBPASOBATEJILHOFI JAACHHUIIIIUHBI
«XHUMMUSA»

2.1. O0beM TUCHUILIMHBI U BUAbI y4e0HOH padoThI

Bun yueOHoii padoThI O0Bem B yacax
O0beM 00pa3oBaTe/IbHOI MPOrpaMMbl JUCHUIITIHHBI 72
B T.4.

OcHOBHOe coep:kaHue 64
BT. U..

TEOpeTHYecKoe 00yueHue 34
MPAKTHYECKUE 3aHATHUS 32
IIpojeccnoHa/IbLHO-OPHEHTHPOBAHHOE co/iep:KaHue (Coaep KaHue 6
NPUKJIAJTHOT0 MOYJIf)

BT. U..

TEeopeTHIecKoe 00yueHHe 2
MPAKTHYECKUE 3aHATHUS 4
IIpome:kyTouHnas atrectanus (JuddepeHINpOBaHHbIN 3a4eT) 2

10
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2.2. TemaTH4ecKHUi IUIAH U CoacpKaHue TUCIHUIIJINHDBI

HanmenoBanmne Conepxanue yueOHOro MatepuaJia (0OCHOBHOE U MPO(hecCHOHAIBLHO-OPHEHTHPOBAHHOE), 06 Dopmupyembie
. 'beM 4acOB
pa3aesioB U TeM JadopaTopHble U MPAKTHYECKUE 3aAHATHS, IPUKJIATHONH MOTYJIb KOMIIETEHIIMH
1 2 3 4
OcHOBHOe coep:KaHue 64
Pazgea 1. OCHOBBI CTPOCHUSA BelleCTBA 6
Tema 1.1. OcHOBHOe coep:KaHue 4 OK 01
CtpoeHne aTOMOB
XUMHIYECKHX Teoperuueckoe o0yueHue 2
3JIECMCHTOB B _ _
npupona CoBpemeHHass MoJielb CTpoeHUs aroMa. CHMBOJIMYCCKHI S3BIK XHMHH. XHMHYCCKHH DSJICMCHT.
XHMH9ECKOi OnektpoHHas KoHpuryparus aroma. Knaccudukanus XUMUYECKUX DJIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CBSI3H BanenTurie 3JICKTPOHBI. BanenTHoCTb. DJIEKTpOHHAS npupoaa XAMUYCCKOU CBSI3M. 2
DIIEKTPOOTPUIIATEIBHOCTh. BHABI XUMHYECKON CBS3M (KOBaJCHTHAs, WOHHAs, MeTaJlTnYecKas,
BOZIOPOJIHASI) U CITOCOOBI €¢ 00pa3oBaHUs
IIpakTHYecKue 3aHATUS 2
Pemenne 3amaHuii Ha HCHOIL30BAaHME XMMHYECKOM CHMBOIMKM M Ha3BaHUHW COCIMHCHHU II0
HOMEHKJIAType MEKIYHAPOAHOr O COK03a TEOPETHUECKON U MPUKJIIAIHON XMMHUU U TPUBUAJIBHBIX HA3BaHU I
JUTSI COCTABJICHUS XUMHYECKUX (DOPMYJT ABYXaTOMHBIX COeAMHEHUHN (OKCHUIOB, CYIb()HUI0B, THAPUIOB U
T.I1.) M IPYTUX HEOPTAaHHUYECKUX COSAMHEHUI OTJICTbHBIX KJIaCCOB. 2
[IpakTrueckue 3aaHusl Ha YCTAaHOBIICHHE CBS3W MEXKIY CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB U
MEPUOJUYECKUM HW3MEHEHHUEM CBOWCTB XMMHYECKHUX SJIEMEHTOB M HMX COCAMHEHHN B COOTBETCTBUU C
nonoxkenueM [leproanueckoil CHCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
[Tepuognueckuit OK 02
3aK0H M Tabmura | IIPAKTHYECKHE 3aHATHS 2
.. Menpeneera y
[Teproguueckas cucrema xuMuueckux 3memMeHToB [[.M. Menneneea. ®u3nueckuii CMbICI 5
[lepuonuueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX
11

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMUCHIO

MOYY "UKT", XypTuHa JTlioboBb SikoBnesHa, vpekTop 19.10.25 11:13 (MSK)

Ceptudukat 020916D70024B336844CFCA8C7949BB0C6




3JICMCHTOB, 06pa3yeMI>1x HUMHU IPOCTBIX U CIIOKHBIX BCIIICCTB B COOTBCTCTBUHU C ITOJOXKCHUCM
XHMHYECKOTo djieMeHTa B [leproanyueckoit cuctreMe. MUpOBO33peHUECKOE M HAYIHOE 3HAUCHHUE
[Tepuoanueckoro 3akona JI.11. Menneneena. [Ipornossr JI.1. Menneneea. OTKpbITHE HOBBIX
XUMHUYCCKUX DJICMCHTOB.

PemeHHe MNPaKTUKO-OPUCHTUPOBAHHEBIX TCOPECTHUYCCKUX 321I[3HHI>1 Ha XapaKTepu3alnui XUMHYCCKUX
37eMeHTOB «MeTaumuecKue / HEMETANTHYECKUE CBOMCTBA, SJICKTPOOTPHUIIATEIFHOCTh XUMUUECKHUX
3JIEMEHTOB B COOTBETCTBHUU C UX AJIEKTPOHHBIM CTPOCHHUEM U TMOJIOKEHHEM B NMEPUOIMUECKON CUCTEME
xuMuueckux syiemenToB JI.M. MeneneeBay

Paznen 2. XuMu4yeckue peakuuu 10

Tema 2.1. Tumsr OcHOBHOe coiep:kaHue 4 OK 01
XUMHUYCCKUX

peaxiuit Teoperuueckoe o0yueHue 2

Krnaccudukarys 1 TUIIBI XUMHYECKUX PEAKIUH C ydacTHeM HeopraHudecKuX BemecTB. CocTaBieHue
YpaBHEHUH PEaKIuid COSAMHEHUS, PA3I0KEHNS, 3aMEIICHHs, OOMEHa, B T.4. PEaKIIMi TOPEHUSI,
OKHCJICHUSI-BOCCTAHOBJICHHUSI.

ypaBHeHI/ISI OKHCJIeHUS-BoccTaHoBiaeHU. CTenenb okucieHusi. OKMCIUTEIb U BOCCTAHOBHUTEb. 2
CocraBiienne u YpaBHUBaHUEC OKUCITUTEIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOJOM BJICKTPOHHOI'O
6anmanca. OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE, TPOU3BOJICTBEHHBIX MPOIIECCaX U
KUBHCACATCIbHOCTHU OPraHU3MOB

IIpakTHYeckue 3aHATHS 2

KonuuecTBeHHble OTHOLIEHN B XUMUH. OCHOBHbBIE KOJIMUYECTBEHHbIE 3aKOHBI B XMMUU U PACYETHI 110
YPaBHEHUSIM XMMHMUYECKHMX peakiuil. Monb Kak eIuMHuIla KOoJW4ecTBa BellecTBa. MomsipHas Mmacca.
3aKOHBI COXpAaHEHHS MacChl W 3HEpruu. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOCUTEIbHAS 2
IUIOTHOCTb ra3oB. PacyeTsl Mo ypaBHEHUSAM XMMUYECKUX PEaKIUil C MCIOIb30BAaHUEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIWYECTBA BEILIECTBA

Tema 2.2. OcHoBHOe coaep:kaHue 4 OK 01
DIIeKTPOIUTUYECKA OK 04
s mucconmanms u | 1 €OPeTHIecKoe obyyenne 2

WOHHBINA 0OMEH

12
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Teopus 371eKTpONUTHYECKONW Aucconuanuu. MoHbl. DNeKTpOoNuThl, HEIIEKTPOIUTHI. Peakiiuu HOHHOTO
oomena. CocTaBieHHE peakiMii MOHHOTO OOMEHa MyTeM COCTaBJICHUSI WX TOJHBIX U COKPAIICHHBIX
HWOHHBIX ypaBHEHMI. KHCIIOTHO-OCHOBHBIE PEaKIuU. 3aJaHus Ha COCTABJICHNE HOHHBIX PEaKIUH

IIpakTHYeckHne 3aHATHA

[TpakTuueckas padbota “THUIBI XUMUYECKHX PEAKITHI” .

Wccnenoanuie TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3YIOUINXCS BEUIECTB) U IPU3HAKOB
XMUMHYECKUX peakiuid. [IpoBenenue peakunii HOHHOro 0OMeHa, OIpeesIeHUe CPeIbl BOIHBIX
pacTBOPOB. 3a/1aHUS HA COCTABIIEHNE MOHHBIX PEAKIIUI

KonTpoubHasn
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHNYCCKHUEC PCAKIITNN

Pazpea 3.

CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BelleCTB

16

Tema 3.1.
Knaccuduxanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOE cofepsKaHue

TeopeaneCKoe oﬁyqeﬂne

[Ipenmet Heopranndeckor xumun. Knaccudukanus HeopraHuueckux BemiecTs. [IpocTbie 1 croxHbIe
BenecTBa. OCHOBHBIE KIACChI CIIOKHBIX BELECTB (OKCHIbI, THIPOKCHIbI, KUCIIOTHI, cONN). B3anMocBs3b
HEOPTraHWYECKUX BEIIECTB. ATperaTHble COCTOSHUA BemecTBa. Kpucrammmiyeckue u amopdubie
BelIeCTBa. TUIBI KPUCTAIMYECKHUX PEUIECTOK (aTOMHAsI, MOJIEKYJIIpHAs, HOHHAs, METaJUIMYECcKas).
3aBUCUMOCTH (U3NYECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKH. 3aBUCIMOCTh
XMMHYECKON aKTUBHOCTH BEIIECTB OT BUJa XUMUYECKOW CBA3U U THUIMA KPUCTATIIMYECKONU PEIIETKH.
[TpuunHBI MHOrOOOpa3us BEIIECTB

HpaKTI/I'{eCKI/Ie 3aHATUSA

HomeHnkiatypa HeopraHuuecKkux BEIeCTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMHUECKON (hOpMYIIbI
WJIM COCTABIIEHUE XUMUYECKOU (POpMYITBI MCXO/s U3 Ha3BaHUS BEUIECTBA 110 MEXyHAPOTHOU
(UIOTTAK) mnm TpuBHaIbHONM HOMEHKIIATYpE.

Pemenne mnpakTudyeckux 3alaHui MO Kiaccu(UKAIMM, HOMEHKJIATYpe U XUMHUYECKHM ¢dopMyiaM
HEOPraHWYECKUX BEIIECTB PA3NMUYHBIX KIAcCOB (yrapHbIi ra3, YrJ€KHCIbIH ra3, aMMHak, ramiieHas

OK 01
OK 02
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[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMUCHIO

MOYY "UKT", XypTuHa JltoboBb SAkoBneBHa, AupekTop 19.10.25 11:13 (MSK) Ceptudukat 020916D70024B336844CFCA8C7949BB0C6




W3BECTh, HETaIlIeHAs! N3BECTh, MUTHhEBAS COAA U JPYTHX): HA3BIBATh U COCTABIATH (DOPMYIIBI XUMUIECKUX
BEIIECTB, OMPEIETATh MPHHAICKHOCTD K KIIaccy.

Hcrounnky XumMudeckoi nHGopMaruu (CpecTB MacCoBOM MHGOpMaIiu, ceTh IHTEpHET U Ipyrue).
[Tonck nHpOpMAIIH 110 Ha3BAHUSAM, HICHTU(UKATOPAM, CTPYKTYPHBIM (opMyIaM

Tema 3.2. ®uszuko-| OcCHOBHOE coepraHue OK 01
XUMUYECKUE OK 02
CROHCTRA Teoperuueckoe o0yueHue
HEOpPraHUYECKUX .

Mertamnsl. O6uue ¢uznyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. CrocoObl moNydyeHus. 3HaYeHHe
petects METaJUIOB M HEMETAUIOB B NPHUPOAE U JKU3HEACATEIbHOCTH ueloBeKa M opranu3MoB. Kopposus

METaJUIOB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJNIOB OT KOPPO3UHU

Hemeramnpl. OOmue ¢usznyeckue M XUMHUYECKHE CBOWCTBA HEMETAIIOB. THMUYHBIE CBOWCTBA

HemetayuioB [V— VII rpynn. Kimaccudukanust 1 HOMEHKIIaTypa COeTUHEHUH HeMeTauioB. KpyroBopoTsl

OMOTEHHBIX AJIEMEHTOB B TIPUPOJIC

XVMHYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB (OKCHUIOB, TUAPOKCUIOB, KUCIIOT,

cojie U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BELLECTB, BOJOPOAHBIX COCAUHEHUH,

BBICIINX OKCHJIOB U THAPOKCHUIOB

IIpakTHyeckue 3aHATUSA

CocraBneHrue ypaBHEHHMH XUMHUYECKHUX PEAKIHMM C Y4aCTHEM IPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX

BEIIECTB: METAUIOB W HEMETAJUIOB; OKCHIOB METaJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPTaHUYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX THUIAPOKCHAOB; HEOPraHUYECKUX COJeH,

XapaKTepU3YIOIIUX UX CBOMCTRA.

Pemrenne npakTUKO-OpPMEHTHPOBAHHBIX TEOPETHUYECKMX 3a/JlaHUM HAa CBOWCTBA, COCTaB, IOJYYEHHE U

0e30IMacHOEe WCIONh30BAaHUE BAXKHEHIINX HEOPTraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOM

JESITEIbHOCTH Y€JI0BEKa
Tema 3.3. OcHOBHOe coep:kaHue OK 01
Wnentuduxarms OK 02
HeOpraHHYECKuX IIpakT4yeckune 3aHATHSA OK 04
BEILIECTB

[TpakTuueckas pabota «aeHTHPUKAIUS HEOPTAHUIECKUX BEIECTB Y.
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Pemienne sKCEpUMEHTANBHBIX 3a7a4 [0 XMMHUYECKHM CBOMCTBAM METAJUIOB U HEMETAIOB, IO
PACIO3HABAHMIO U MTOJIYYEHHUIO COEIMHEHUI METAIIJIOB U HEMETAILJIOB.

WNnentudukanus HEOPraHWYECKUX BEIIECTB C HCIOIb30BAaHHEM HX (DHU3MKO-XUMUYECKUX CBOICTB,
XapaKTepPHBIX KaYeCTBEHHBIX peakmuii. KadecTBeHHbIE peaknuu Ha CyiabdaT-, KapOoHAT- M XJIOPHUI-
AQHHUOHBI, HA KATHOH aMMOHHS

KonTpoabHas N
CBOMCTBAa HEOPTAaHMYIECKUX BEIIECTB 2
padora 2
Paznen 4. CTpoeHne 1 CBOMCTBA OPraHMYeCKUX BellecTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccuduxarus,
cTpoete u Teoperuueckoe o0yueHue 2
HOMCHKJIATypa TTosiBNeHNe ¥ pa3BUTHE OPTAHUYECKOH XMMHIHU KaK Haykd. IIpeJMeT opraHmdeckoi XuMun. MecTo u
OpraHMeCKnX 3HAYEHUE OPraHUYECKOM XUMHHU B CHCTEME ECTECTBEHHBIX HAYK.

BCIIICCTB XUMHUYECKOE CTPOCHHE KaK IOPSJIOK COCJAMHEHHUS aTOMOB B MOJICKYJIE COIVIACHO WX BaJCHTHOCTH.
OCHOBHBIE TMOJTOKEHUS TEOPUU XUMHUYECKOI0 CTPOEHUSI OopraHmyeckux coeauHenuii A.M. bytieposa.
VYrieponHblil CKelleT OpPraHUuYecKOW MOJEKYNbl. 3aBUCHUMOCTh CBOWCTB BEHIECTB OT XMMHYECKOTO
CTpOEHMs MoJIeKy. MI30MepHs U U30MeEpBHI.

[Tonstue o QyHkmoHanbHOW rpymnme. Pamukan. [lpuHnumel KiaccuUKAUU  OPraHUYSCKUX
coelMHEeHMN. MexyHapoaHasi HOMEHKIIATypa U IPUHLUIIBI HOMEHKIIATYPbl OPraHUYECKUX COSIUHEHUH.
[TonsiTrie 00 a30TCOAEPIKAIIMX COSAUHCHUSIX, OMOJIOTMYECKN aKTHBHBIX BelIecTBax (yrieBoax, JKupax,
Oenkax U Jp.), BBICOKOMOJIEKYISPHBIX COEAMHEHUSIX (MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO)

IpakTnyeckune 3aHATUSA 2

HomeHknatypa opraHu4eckuX COEIUHEHHH OTIENbHBIX KIACCOB (HACHIINIEHHBIE, HEHACHIIICHHBIE W
apOMaTHYECKHUE YTIIEBOJOPOJIbI, CITUPTHI, ()EHOIBI, AbJETH/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocTaBneHre TONMHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OPTraHWYECKHUX BEIIECTB OTICITHHBIX
KJIACCOB, HWCIONB3YS WX HAa3BaHUS IO CHUCTEMATUYECKOM W TPUBUAIBHOW HOMEHKIAType (STHIICH,
aleTUICH, TMICpHH, (eHon, (opManbaerul, YKCyCHas KHCIIOTa, TIWIMH). Pacdersl mpocTeiiei
(hopMyITBI OPraHMYECKONW MOJIEKYJIBI, HICXOS U3 3JIEMEHTHOTO cocTana (B %)

OcHOBHOe coJiep:kaHue 12

15

[JOKYMEHT NMOAMNWUCAH 3MIEKTPOHHOW MOANMUCHIO
MOYY "UKT", XypTuHa JTlioboBb SikoBnesHa, vpekTop 19.10.25 11:13 (MSK) Ceptucdukat 020916D70024B336844CFCA8C7949BB0OCE




Tema 4.2. Teoperuueckoe o0yueHue 10 OK 01

CpoiicTBa _ _ OK 02
OPTAHIYECKIX OU3NKO-XUMUYECKHE CBONCTBA OPraHUYECKUX COCIUHEHUHN OTZICNBHEIX  KIIACCOB (ocobennoctu OK 04
e ———— KJ1accu(puKanu ¥ HOMEHKJIATYPhl BHYTPU KJIacca; TOMOJIOTUUYECKHH psii v oO1ast popmyiia; H30Mepus; 2

(I)I/ISI/I‘IGCKI/IC CBOﬁCTBa; XUMHUYCCKUC CBOI>'ICTB8.; CIIOCOOBI HOJIy‘-IeHI/IH)I

— TIpeneibHbIe YTIeBOMOPOAbl (alKaHbl M ITUKIOANKaHbI). ['OpeHHe MeTaHa Kak OJAMH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIA B MPOMBIIUICHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YIIICBOIOPOIOB, HAXOXKICHUE B
MpHUPOJIE ¥ TPUMEHEHHNE aJTKaHOB; 2
— HeTIpe/iebHbIC (aJIKEHBI, ATKUHBI U AJIKaIMEHBI) K apOMaTHYECKUEe yIIeBo0pOoIbl. ['opeHune aneruieHa
KaK UCTOYHUK BBHICOKOTEMIIEPATYPHOIO IJIAMEHH JJIsl CBAPKU U PE3KH METAIIJIOB

— KUCIIOPOICOIepKAIINE COSAMHECHHUS (CITUPTHI U EHOIBI, KAPOOHOBBIE KHCIOTHI M A(DUPHI, ATTBIACTHIBI H
KETOHBI, HUpbI, yrieBoasl). IIpakTHueckoe NpPUMEHEHHE STUJICHTIUKONSA, TIJIHIEepUHa, (¢eHoma.
[Ipumenenune Qopmanbpieruaa, aneTalbJeruaa, YKCYCHOM KHUCIOThL. Mpblla Kak COJMH  BBICHINX
KapOOHOBBIX KHCIOT. MOIOIIE CBOMCTBA MbLIa

— a30TCO/IepIKaIIne COeAMHEHUS (AaMHHBI 1 aMUHOKHCIIOTHI, O€IKH). BrICOKOMOMNEKysipHbIE COSTMHEHNUS
(cuHTeTMYECKHE W OMOJIOTMYECKH-aKTHBHBIE). MoOHOMEp, TMOJIMMEp, CTPYKTYPHOE  3BEHO.
[Tonumepusanus 3TUIEHA KAK OCHOBHOE HAIPABJICHUE €0 UCIIOJIb30BAHMUS.

I'eneTnyeckas CBA3b MEXIY KJIACCAMU OPTaHUYECKUX COCIUHEHUN

CBolicTBa OPraHNYECKUX COEANHEHNN OTJENBbHBIX KJIACCOB (TPUBHAJIbHASA U MEKTyHAPOIHAS
HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CITOCOOBI NMOJIY4EHHUS]): TIpeieIbHbIe (QIKAHbI U IUKIOAIKAHBI),
HeTpe/ieNbHbIe (ATKEHBI, ATKUHBI U aJTKAJMEHbI) M apOMaTHUECKUE YTIICBOJOPObI, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIIOThI U 3(UPBI, alIbACTUAbI U KETOHbI, aMUHbI U aMUHOKHUCIIOTBI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS. 3aJaH!s HA COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKLIUH ¢
y4acTHUEM OPraHUYECKUX BEIECTB HA OCHOBAHNUHU X COCTAaBa U CTPOEHUS

IIpakTHYeckne 3aHATUHSA 2

CocraBieHue cxeM peaknuid (B TOM 4YHCIE 10 TPEUIOKCHHBIM IICMOYKaAM IPEBpaIlCHU),
XapaKTEPU3YIONTUX XUMHUYECKHUE CBOMCTBA OPraHWYECKUX COCTMHEHHH OTACIBbHBIX KJIACCOB, CITOCOOBI UX
MOJIydeHUs] M Ha3BaHUE OPraHMYECKUX COCAMHEHUN MO TPHUBUAIBHOM WM MEXIyHApOIHOU
CHUCTEMaTUYECKON HOMEHKIAType.
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Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHMl Ha CBOWCTBA OpPraHUYECKHUX
COEAMHEHHI OTJIEIbHBIX KJIACCOB

Tema 4.3. OcHOBHOe coep:kaHue OK 01
Wnentudukarnus OK 02
OpraHUYECKHX Teopernyeckoe o0yueHue OK 04
BEIIECTB, UX
3HAYCHHE 1 buooprannyeckue coemuHeHus. l[lpuMeHenue u Owonoruyeckas poib yriieBogoB. OKuUcieHHe
NPUMEHEHHUE B VIJIEBOJOB — MCTOYHUK SHEPrUU JKUBBIX OpraHu3MoB. OOacTH TpPUMEHEHUS aMHUHOKHCIIOT.
GLITOROI 1 [IpeBparmenus 6enkoB nuiy B opranuzme. buonorudeckue pynkunn 6emkoB. buonornueckue GyHkunu
NpOM3BOCTREH O | KHPOB- Ponb oprannveckoil XMMHUM B PEIICHUHU TTPOOJIEM IMUIICBOM 0€3011aCHOCTH
JIESITENILHOCTH P . .
OIlb OpPraHWYEeCKOW XWMHH B PEIICHUU MPOOJIIeM HHEPreTHYECKOH Oe30MacHOCTH, B Pa3BUTHH

HcnoBeKa MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTE€pPHAIOB, HOBBIX MCTOYHUKOB SHEPTUU (aTbTEPHATUBHBIC NCTOYHUKHU

sHeprur). ONacHOCTh BO3JICHCTBUS HA KUBBIC OpraHU3Mbl OPraHUYECKHUX BEIIECTB OTACIBHBIX KJIACCOB

(yrmeBomopoabl, CIHUPTHL, (EHONBI, XJIOPOPTAaHHUYECKHE MPOU3BOMHBIC, ANBACTHABI H Jp.), CMBICI

MOKa3aTesis MPEACIbHO JOMYCTUMON KOHIIEHTPAIUN

IIpakTnyeckue 3aHATHS

[IpakTrueckas padorta: “UneHTrduKamsa OpraHUuIeCKUX COSIUHEHNN OTIETBbHBIX KJIacCOB”

Nnentudukanus opraHnuecKux COSIMHEHUHN OT/IEIBHBIX KJIACCOB (HA MPUMEpPE albJCTHI0B, Kpaxmara,

YKCYCHOM KUCJIOTBI, OEJIKOB U T.II.) C UCIIOJIb30BaHUEM UX (PU3UKO-XUMUYECKHX CBOICTB M XapaKTEPHBIX

KaueCTBEHHBIX peaknuil. Jlenarypanus Oenka mnpu HarpeBaHuu. L[BeTHbIe peakiuu OEIKOB.

Bo3HUKHOBEHHE aHATMTHYECKOTO CHTHAIA ¢ TOYKU 3PEHHUS XMMHUUYECKHUX IPOIECCOB MPH MPOTEKAHUU

KaueCTBEHHOW PEaKIINH, MTO3BOJISIONICH UICHTU(DUITMPOBATH MPEUIOKEHHBIC OPTAHNYECKUE BEIIECTBA
Konpoannas CTpyKTypa U CBOICTBA OPraHNUYECKUX BEIECTB
padora 3 PYKTYP p
Pa3pnen 5. Kunernveckne u TepMOAUHAMIYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHUX pPeakuui
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CxopocTb OcHoBHOe coJep:kaHue OK 01

XUMUYECKUAX OK 02
peaKuui. 4
XHUMHYECKOE
paBHOBECHE
TeopeTnueckoe o0yueHue 2

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT PAa3IWYHBIX (DaKTOPOB: MPHUPOABI PEArupyrolIUX BEIIECTB,
KOHLEHTpPAllMd PEarupyrolluxX BeELIECTB, TEMIEpaTypbl W IUIOMIAJAA PEAKUHUOHHOM IOBEPXHOCTH.
TermmoBbie 3G EKTH XUMUIECKUX PEAKITUN. DK30- ¥ SHIOTEPMHUCCKUC, PCAKIIHH. 2
OO6patuMocTh peakiuii. XuMHIeCKOe PAaBHOBECHE M €TI0 CMEIIIEHUE IO ICHCTBUEM Pa3IMYHbBIX (PaKTOPOB
(KOHLIEHTpalMsl PEareHTOB WM TMPOAYKTOB pEaKlWU, [aBICHHE, TEeMIeparypa) Ui CO3JAaHUS
ONTUMAJIBHBIX YCIOBUM NIPOTEKaHUsA XUMU4eCKux nporeccos. [Ipunmnun Jle [larense

IIpakTHyeckue 3aHATUA 2 OK 01
OK 02

Pemenne mpakTUKO-OPHUEHTUPOBAHHBIX 3a/laHUN Ha aHaiau3 (AKTOPOB, BIMSIONIMX Ha H3MEHEHHE
CKOPOCTH XUMHYECKON peaklliu, B T.4U. C MO3UIUI IKOITOTMYECKHU 11e1eco00pa3HOro MoBeACHUs B ObITY U
TPYIOBOM JAESTEIBHOCTHU B LIEJISAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAIOLIEH MMPUPOTHON CPEIbI. 2
Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHWid Ha mnpumeHenwe npuHununa Jle-Illarense md
HaXOXKJICHUs HampaBlIeHUS CMEIICHHsS PaBHOBECHS] XHMHUYECKOH peaknuu H aHaiu3 (PaKTopoB,
BIIMAIOIIKUX HAa CMCIICHUEC XUMHUYCCKOI'O paBHOBCCHUA

Paspean 6. PactBopsI 4

Tema 6.1. OcHoBHOe cojiep:KaHue 2 OK 01
[Tonsitue o OK 02
pacTBopax Teopernueckoe o0y4uenue 2 OK 07

PactBopenune kak ¢u3uko-xumudeckuii mpomecc. PactBopbel. CIocoObl MPUTOTOBJICHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBast 1051 pacTBOPEHHOT0 BetecTBa. CMBICH IMoKa3aTes MpeIeabHO JOMyCTUMON 2
KOHIICHTPAIIMU 1 €ro UCITOJIb30BaHUE B OI[EHKE SKOJOTHUECKOW 0€3011acHOCTH.
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[IpaBuiia SKOJIOTMYECKU IEJIeCO00pa3HOro IMOBEICHHUS B OBITY M TPYAOBOHM JCATCIBHOCTH B IICIISIX
COXPaHEHHUS CBOETO 3JI0POBbS U OKPYXKAIOIIECH MPUPOTHON CPeJIbl; OMACHOCTh BO3JICMCTBUS Ha >KUBBIC
OpraHU3Mbl OMPEICICHHBIX BEIIECTB.

Pemenne mpakTUKO-OpUESHTHPOBAHHBIX PACUETHBIX 33JJaHUI HA PACTBOPHI, UCIOIB3yEeMbIE B OBITOBOW H
MPOU3BOJICTBEHHOM JICSITETbHOCTH YeJIOBEKa

Tema 6.2. OCHOBHOE coflepKaHHe OK 01
UccnenoBanue OK 02
CBOMCTB pacTtBOpoB HpaKTI/IquKHe 3aHATUA OK 04

[Ipaktuueckas padota «IIpuroroBaeHue pacTBOPOBY.

[IpuroroBneHune pacTBOPOB 3aJJaHHON (MacCOBOM, %) KOHIEHTpaLUU (C MTPAKTUKO-OPUEHTHPOBAHHBIMU

BOIIPOCAMH) U OMPEICTICHUE CPEIbl BOAHBIX PAaCTBOPOB.

Pemrenne 3aiay Ha NPUrOTOBIIEHHE PACTBOPOB
IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COepKaAHMe (CoepPKaAaHNe TPUKJIATHOTO MOTYJIs)
Pasznen 7. Xumusi B ObITY ¥ IPOM3BOACTBEHHOI e TEILHOCTH YeJI0BEKA OK 01

OK 02

Xumus B OBITY U |OcHOBHOE coJep KaHue OK 04
MIPOU3BO/ICTBEHHOU OK 07
JIeSITeTbHOCTH Teoperuueckoe o0yuenue
YyeJioBeKa

Hogeiimue nocTmkeHns XUMUYECKON HAYKH U XUMHYECKOU TexHonoruu. Pois xumuu B obecrieueHun

HKOJIOTUYECKOM, SHEPTeTUUYECKON 1 MUIIEBON 0€30MacHOCTH, pa3BUTHH MeIuuHbL. [IpaBuia moucka u

aHAIM3a XUMHYECKOH WHPOpPMAIMK W3 pPa3INYHbIX HCTOYHHKOB (HayyHas M ydeOHO-HAy4HAS

JauTepaTypa, cpeicTBa MaccoBoi nHpopMmaluu, cetb IHTepHer)

IIpakTnyeckune 3aHATHS

[Tonck 1 aHanmM3 KecoB O MPUMEHEHWH XHMMHUYECKUX BEUIECTB W TEXHOJOTHUH C ydeToM Oymyiiei

npo(heCCHOHATBPHOW ~ NEATENIBHOCTH 10  TEeMaM:  BaXKHEUIINE  CTPOUTEIbHBIE  MAaTEPHAIbI,

KOHCTPYKIIMOHHBIE MaTepuajbl, KpPAacKH, CTEKIO, KEepaMHKa, MaTepHalbl IS DJICKTPOHUKH,

HaHOMaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, HWCTOYHHMKM DSHEPrUU, OPTraHWYECKHE U MHHEpPAJIbHBIE

yIoOpeHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBASI XUMHUSI.

3ammra: [IpencraBnenue pe3ynbTaToB penieHus: KecoB B (popMe MUHH-AOKIIAa C TIPEe3eHTAIMeH
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IIpomeskyTouHasi aTTecTalMs O AUCHUILINHE (AN epeHIUPOBAHHBIN 324€T)

Bcero

72
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3. YCJIOBHUA PEAJIN3AIIMMI ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCTIAITIJIMHBbI

3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY o0ecrne4eHH 0
Jis peanu3aliiM MPOrpaMMbl TUCHMIIMHBI JOJDKHBI OBITh TPEIYCMOTPEHBI CIEIYIOIINe
CHelHalbHbIe TOMEIIEHHUs: y4eOHbIN KaOMHET XUMHUH U/UITH Y4eOHOM XUMUYECKOH J1abopaTopuu.

Oo6opynoBanue y4eOHOro kaOuHera (HArJIsiIHbIE MOCOOMSsI): HAOOPHI MIAPOCTEPKHEBBIX
MOJIeTIeN MOJIEKYJI, MOJIEIM KPUCTAIINYECKUX PEIIETOK, KOJUIEKIIUU IPOCTBIX M CIOKHBIX BEILECTB
W/WIA KOJUIGKLIMU TOJUMEPOB; KOJUIGKIMS TOPHBIX MOPOJ M MHHepanoB, Tabmuia MeHeneesa,
yueOHble GUIbMBI, HUPPOBbIE 00Pa30BATEIIbHBIE PECYPCHI.

TexHuveckue cpeacTsa 00y4eHHMsi: KOMIBIOTED C YCTPOMCTBAMHU BOCIPOM3BEJIECHUS 3BYKa,
IPUHTEP, MYJIBTUMEIHA-TIPOCKTOP C JKPaHOM, MYJIbTHUMEIUNHAS JOCKa, yKa3Ka-Mpe3eHTEep s
MIpE3ECHTALMM.

OoOopynoBanne jgadoparopuu M padounx MecT JadOpaTOpMU: MEH3YPKH, IHIETKU-
KaleIbHUIIbI, TEPMOMETPBI, MUKPOCKOI, JIYIbI, MPEIMETHBIE U MMOKPOBHBIE CTEKJA, MIAHIIETHI IS
KaleJabHBIX peakuui, (GuiabTpoBalibHas OyMmara, MPOMBIBAJIKH, CTEKJISIHHbIE NMPOOUMPKHU, PE3UHOBBIE
npoOku, GoHapuKH, HAOOp PEaKTUBOB, CTEKJSHHBIC MAJOYKH, IITATHUBBI I MPOOMPOK; MEpPHBIC
WIMH]IPBI, BOPOHKH CTEKIISIHHBIE, BOPOHKU JeNuTeabHble HuianHapudeckue (50-100 mut), cTynku ¢
necTukoM, (¢appopoBble YaIIKH, MUHLETHL, (QUIBTPbI OyMa)kHble, BaTa, Mapis, YacOBbIE CTEKJa,
ANEKTPOILTUTKY, JTa00paTOPHBIC MITATUBBI, CIIUPTOBBIE TOPEIKU, CIUYKH, MPUOOP IS MONY4ICHHUS
ra3oB (WJIM MpoOUpPKa ¢ Ta300TBOAHON TPYOKOIT), IepkaTenu A MPOOUPOK, CKISTHKH AJISl XpaHESHUS
PEaKTUBOB, pa3AaTOYHBIC JIOTKH; XUMUuyeckue crakanbl (50, 100 u 200 mur); mmaTenu; THUHIETHI,
TUTEJIbHBIC HIMILBI, CEKYHOMEpHI (TaliMepbl), MepHble TpoOupku (Ha 10—20 M) U MepHBIE KOJIOBI
(25, 50, 100 u 200 M), BomsHas OaHs (MM TEPMOCTAT), CTEKJISTHHBIC TTAJTOYKH; KOHMYECKHE KOIObI
g tutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s onpenenenus pH u cranmaptHas
MHJMKaTOpHasl 1IKaJla; YHUBEPCAIbHBIM UHMKATOp; nunetku Ha 1, 10, 50 mu (wnm nosaropel Ha 1, 5
u 10 mur), OFOpETKH 11 TUTPOBAaHMS, MeIUIMHCKUE mpuibl Ha 100—150 mu1, maboparopHbie W/ HiIn
aHATMTUYECKUE BeChl, pH-MeTphI, CymmIbHBIN 1IKad, U JIp. TabopaTopHOE 000pYyI0BaHHE.

3.2. UndopmannoHHOe o0ecniedyeHne peajn3anuu NporpaMmMbl

1. bopucos, A. H., Xumus : yueonuk / A. H. bopucos, E. C. Octpornsgos, T. b. boiirosa, JI.
I1. ApnmameBa. — Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-5-406-11987-7. — URL:
https://book.ru/book/950237. — TekcT : aNeKTPOHHBIH.

2. Oprannueckas xumus : yueoHuk / U. I1. SIxosnes, T. JI. Cemakona, E. B. KyBaesa [u ap.] ;
mox pexa. . I1. SAxoneBa. — Mocksa : KuoPyc, 2023. — 289 c¢. — ISBN 978-5-406-10413-2. —
URL: https://book.ru/book/947353. — TekcT : 3IeKTpOHHBIH.

3. ABepuieBa, M.H.. 3agaun mo oOmieit XuMuu ¢ 3jeMeHTaMyd OMOOPTaHUYeCKOH XUMHUH. — OJI.
: Yuebnoe mocoome / M.H. AsepreBa, A.A. Marrommu, O.B. HecrepoBa u3zn. — Mocksa :
Jlaboparopust 3Hanumii, 2020. — 205 c¢. — ISBN 978-5-00101-870-4. — URL:
https://book.ru/book/947779. — TeKcCT : 3IEKTPOHHBIN.

4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHHSI OBILIEOBPA3OBATEJILHOM
JUCHUTIIMHBI

KoHTposb U OLleHKa pe3ysbTaTOB O00Y4EHHUs OCYIIECTBIISIETCS IIPENoaaBaTelieM B Ipolecce
MPOBEICHUS MPAKTUUYECKUX 3aHATUNA U Ja00paTOpHBIX pPabOT, TECTHPOBAHUS, a TAKXKE BBITOTHEHUS
00yJaroIuMHCs WHAUBHUIYAIbHBIX 3a/JaHUl, MPOEKTOB, HcCcieNoBaHUN. Pe3ynbTaTsl 00ydeHuUs
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OIpeaACIA0T, 4YTO 06yqa}oumecsl AOJDKHBI 3HATh, IMOHUMATh U ACMOHCTPHUPOBATH IO 3aBCPHICHUU

HU3YUYCHU NUCHUIIIIUHBI.

Jnst hbopmupoBaHMs, KOHTPOJSI M OIEHKH PE3yJbTaTOB OCBOCHHUS YYEOHOW HCIUTUIAHBI

UCTIOJIB3YETCS CHUCTEMa OLIEHOYHBIX MEPONPUATHH, MpeNCcTaBIsionias co00i KOMIUIEKC yueOHBIX

MEpPONPUSITUIA, COTJIACOBAHHBIX C pe3ynbTaTaMu o0ydeHus u chopmynupoBaHHbX ¢ yuerom OI'OC
COO (mpenmetnbie pe3ynabTathl mo guciuminae) u ®I'OC CIIO.

Ne | OK/MIK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus Trmbt OHeHOqu X
MepOonpUusITHii
| | OcHOBHOE conepxaHue
1 Pa3gen 1. OcHOBBI Popymposars,
0a30Bble MOHATHS U
CTPOEHUsI BellecTBa
3aKOHbI XMMUH
1.1 |OK 01 Ctpoenue aToMoB Cocrapnars xumnueckue |1. Tect «CtpoeHue aToMoB
XUMHYECKUX JIEMEHTOB |(DOPMYIIBI COSIMHCHHUIM B | XHMHUYECKUX SJIEMEHTOB U
U TIPUPOJIAa XUMUYECKON |COOTBETCTBHH CO MPUPO/Ia XUMUYECKOM CBSI3N».
CBSI3U CTENIEHBIO OKUCIICHUSI 2. 3amaun Ha COCTaBIICHUE
XUMHYECKUX DJIEMEHTOB, |XUMHUYECKUX (OpMyT
HCXOJISl U3 BAJIGHTHOCTH M | IBYXaTOMHBIX COSMHEHUI
AJICKTPOOTPHUIIATEIIBHOCTH |(OKCHUIOB, CYIb()HUIOB, THAPHUIOB
U T.IL.).
3. 3aaHus Ha UCTIOIb30BaHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUN COEIMHEHUH T10
HOMEHKJIaType MEKTyHApOIHOTO
COH03a TEOPETUYECKON U
MPUKIAJHON XUMHUU U
TPUBHUAIILHBIX Ha3BAaHUU TSI
COCTaBJICHHS] XUMHYECKHIX
(bopMyI IByXaTOMHBIX
COCIMHEHHH (OKCH/IOB,
Cynb(GUA0B, THIPUIOB U T.I1.) U
JIPYrUX HEOPTaHUUECKHUX
COCIMHEHHH OTACIbHBIX KJIaCCOB
1.2 | OK 01 [Iepuonnueckuil 3akoH U | XapakTepu3oBaTh 1. Tect «Metannuueckue /
OK 02 tabmuua .. XUMHYECKHE AJIEMEHTHI B | HEMETAJJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUH C UX 3JIEKTPOOTPHUIIATEIILHOCTD U
MOJIOKCHUEM B CPOJICTBO K AJIEKTPOHY
NEePUOJUYECKON CUCTEME |XUMHUYECKUX 3JIEMEHTOB B
XUMUYECKUX JJIEMEHTOB  |COOTBETCTBHUE C UX JIEKTPOHHBIM
.. Menpeneena CTPOEHUEM U MOJOKEHUEM B
MEPUOJIMYECKON CUCTEME
XUMHUYECKUX djiemeHToB JI. .
MenaeneeBay.
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OK/TIK

Monyas/Pa3nen/Tema

PesyabTar 00yueHus

THunol o1eHOYHBIX
MeponpusITHii

2. IlpakTyeckue 3a1aHus HA
YCTaHOBJICHHUE CBSI3U MEXK]Y
CTPOCHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB M MEPUOUIECKUM
M3MCHCHHEM CBOHCTB
XAMUYECKUX DJIEMEHTOB H UX
COCIMHEHUIN B COOTBETCTBHUHU C
nonoxxenueM Ilepuoguueckoit
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKUE 3aJaHUs Ha
XapaKTepU3aIUI0 XUMUUECKHUX
3JIEMEHTOB: «MeTanaeckue /
HEMETAININYECKUE CBOMCTRA,
3JIEKTPOOTPUIATETBHOCTD 1
CPOJICTBO K AJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B
MEPUOJINYECKON CUCTEME
XAMUYECKUX DJIEMEHTOB

.. MennaeneeBa»

Pasznen 2. Xumunueckue
peakuuu

XapaKTepusosaTb THIIbI
XUMHUYECCKHUX pealclmﬁ

KonTposabHnasi padora
«CTpoeHne BelecTBa U
XHMHUYECKHEe Peakuun»

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakuui

CocraBnTh peaxkiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelleHus,
OKHCJIHTEIHHO-
BOCCTaHOBUTCIIBHBIC
peaKIu

1. 3agaun Ha cocTaBieHUE
YPaBHEHUH PEAKLUN:

— COCMHEHHUS, 3aMEIICHHUS,
pasnoxkeHus, 00OMeHa;

— OKHUCJIMTENIbHO-
BOCCTaHOBUTEIbHBIX PEAKIUH C
WCIIOJIb30BaHUEM METOa
AIEKTPOHHOrO OanaHca.

2. 3a/1auu Ha pacyeT Macchl
BeIleCcTBa WK 00BEMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce UM 00bEMY
OJTHOT'O U3 YYaCTBYIOIIUX B
peakLyy BELIECTB; PACUETHI
Macchl (00bEMa, KOTMYECTBA
BEIIECTBA) IPOJYKTOB PEAKIIUH,
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OK/TIK

Monyas/Pa3nen/Tema

PesyabTar 00yueHus

THunol o1eHOYHBIX
MeponpusITHii

€CJIM OAHO U3 BEIICCTB UMECT
npuMecu

2.2

DIIeKTPOIUTUYECKAS
JMICCOITUAITUS M HOHHBIN
o0MeH

CocraBnaTh ypaBHEHUS
XUMHUYECKHX PeaKIiu
MOHHOTO OOMEHa ¢
ydJacTueM
HEOPraHMYECKHX BEIeCTB

1. 3aganus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaKkIuii ¢ y9acTHEM KUCIIOT,
OCHOBAHUM U COJICH,
YCTaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPE/IbI

2. JIaboparopHnast pabota "Turbl
XUMHUYECKUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOliCcTBa
HEOpPraHUu4YecKUuX
BelleCTB

HccaenoBath cTpoeHue u
CBOMCTBA
HEOPraHu4ecKux
BelleCcTB

Kontpoabnasi padora
«CBoiicTBa HEOPraHMYECKUX
BellecTB»

3.1

OK 01

Knaccudukarus,
HOMEHKJIaTypa H
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccugunuponats
HEOpraHU4YecKHe
BELIECTBA B COOTBETCTBUU
C UX CTPOEHHUEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPraHUYECKUX
BELIECTB UCXO/S U3 UX
XUMUYECKOH pOpPMYJIIbI WU
COCTABJICHUE XUMHUYECKOU
(bopMyIBI HCXOSI U3 HA3BaHUS
BEIECTBA 10 MEXKIYHAPOTHOM
WY TPUBUATBHON
HOMEHKJIaType».

2. 3aja4ym Ha pacyeT MaccOBOI
J07TU (MAcCChl) XUMHUYECKOT0
3JIeMEHTA (COEAUHEHHUS) B
MoJieKyIe (cMecH).

3. [IpakTuueckue 3agaHus Mo
KJIacCU(pUKAIMU, HOMEHKJIAType 1
XUMHYECKUM (hopMyriam
HEOPraHUYECKUX BEIECTB
Pa3IMYHbIX KJIACCOB.

4. IlpakTuueckue 3a1aHus Ha
OMpeIeICHUE XUMHUYECKON
AKTUBHOCTHU BELIECTB B
3aBUCHUMOCTH BH/1a XMMHUYECKON
CBSI3M U TUIA KPUCTATINYECKON
peleTku

3.2

OK 01
OK 02

DU3UKO-XMHUYECKHUE
CBOMCTBA

VcranaBinuBaTh
3aBHCUMOCTH (PU3HKO-

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB OKCHJIOB,
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THunol o1eHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | PesyabTar 00y4eHus .
MeponpusATHI
HEOPTraHUYECKUX XUMHUYECKUX CBOMCTB KHCJIOT, OCHOBaHMM, aM(pOTepHBIX
BEIIIECTB HEOPraHMYECKHUX BEILECTB |TUAPOKCUOB U COJICI».
OT CTPOEHUS aTOMOB U 2. 3agaHus Ha COCTABIICHUE
MOJIEKYJ, @ TAKXKE THUIIA YPaBHEHUN XUMUYECKUX PEAKIIUI
KPUCTAJUITMUECKOU C Y4aCTHEM IPOCTBIX U CIOKHBIX
peleTku HEOPraHUYECKUX BEIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB U
aM(OTEpHBIX ITTEMEHTOB;
HEOPraHM4YeCKHX KUCIIOT,
OCHOBaHUH 1 aM(OTEPHBIX
THUIPOKCHJI0B, HEOPraHMYECKHUX
COJIEH, XapaKTepU3YIOIINX UX
CBOMCTBA U CIIOCOOBI OTYYCHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKUE 3aaHUs Ha
CBOMCTBA U IIOJIy4CHUE
HEOPraHMYECKHX BEIeCTB
3.3 | OK 01 WNnentudukanus Hccnenosarts 1. [IpakTUKO-OpUEHTHPOBAHHbIE
OK 02 |HeopraHMuYecKux KayeCTBEHHBIE PEAKIIMM  [3aJaHMsl 10 COCTaBJICHUIO
OK 04 |[BemecTB HEOPraHMYECKUX BEMIECTB |XMMUYECKUX PEAKIUNA C yHaCTHEM
HEOPraHUYECKUX BEILECTB,
HCIOJIB3YEMBIX IS UX
UJICHTU(DUKAITUH.
2.JTabGoparopuas pabora:
“Unentuduxanus
HEOPraHUYECKHUX BEIIECTB”
4 Pa3gen 4. Ctpoenne n  |HcciaenoBats crpoenne u|KonTpoabHas padora
CBOIICTBA CBOIICTBA oOprann4eckux |«CTpoeHHne U CBOMCTBA
OPraHHYecKHuX BeIIeCTB OpPraHu4ecKuX BellecTB)
BellecTB
4.1 | OKO01 Knaccudukanms, Knaccudumuposarts 1. 3aanns Ha COCTaBJICHHE
CTpOEHHE U OpPraHUYECKHUE BEIECTBA B [HA3BAHUN OPraHMUYECKUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEMHEHMH 110 TPUBUAIBHON WIIH

OPraHM4Y€CKHX BCIICCTB

CTPOCHUEM

MEKTYHapOTHOM
CHUCTEMAaTHYECKON HOMEHKIIATYPE.
2. 3agaHus Ha COCTABIICHUE
TIOJTHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (OpMYJT
OpraHUYeCKUX BEIIECTB
OTJIETTLHBIX KJIACCOB.

3. 3aaun Ha onpezaeneHue
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OK/TIK

Monyas/Pa3nen/Tema

PesyabTar 00yueHus

THunol o1eHOYHBIX
MeponpusITHii

npocrteiieit GopmMyIsl
OpPraHUYECKOW MOJICKYJIbI, HCXOIS
13 3JIEMEHTHOTr0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OPraHUYECKUX
COCIMHEHUI

YcranaBanBaTh
3aBUCHUMOCTH (PU3UKO-
XHMHYSCKIX CBOMCTB
OpFaHI/ILIeCKI/IX BCIICCTB OT
CTPOEHHUSI MOJIEKYI

1. 3ananus Ha coCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKIIUI
C y4acCTHUEM OPraHUYECKHUX
BELIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHSI.

2. 3amaHus Ha COCTaBJIICHUE
YPaBHEHUN XUMHUUYECKUX PEAKLIHIA,
WJUTIOCTPUPYIOIIMX XUMUUYECKUE
CBOMCTBA C YUETOM MEXaHU3MOB
MIPOTEKaHUs JAHHBIX PEAKIUI U
TEHETUYECKOU CBSA3U
OpPraHMYECKUX BEIIECTB PA3HBIX
KJIaCCOB.

3. PacyeTHsble 3a1auu MO
YPaBHEHUSIM PEAKLUN C yUaCTUEM
OpPraHUYECKUX BEILECTB.

4. JTaboparopHas paboTa
“IIpeBpallieHUsI OpraHUYECKUX
BELIECTB [IPX HarpeBaHUM"

4.3

OK 01
OK 02
OK 04

N nentuduxarms
OPTaHUYECKUX BEIIECTB,
HX 3HAUYCHUE U
MpUMEHEHNE B OBITOBOM
Y MIPOU3BOICTBEHHOU
JIEATEIIbHOCTH YeJIOBEKA

HUccaenoBath
KaueCTBEHHBIC PEaKIIUU
OpraHUYeCKUX
COEIMHEHHH OTHENbHBIX
KJIaCCOB

1.ITpakTHKO-OpHEHTUPOBAHHbIE
3aJIaHM 110 COCTABJICHUIO
XUMHUYECKUX PEAKIUH C yYacTUEM
OpPraHUYECKUX BEIICCTB, B T.4.
HCTIONIB3YEMBIX IS UX
UICHTU(UKAIIIYT B OBITY
MIPOMBITIUICHHOCTH.
2.JIaboparopnas padora:
“Unentuduxanusi opraHuIecKux
COEIMHEHUHN OTNEIbHEIX KIacCOB™
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THunol o1eHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | PesyabTar 00y4eHus .
MepOonpUsATHI

) Paspean S. XapakTepu3oBaThb
Kunernueckue u BJMSAHHE PA3JINYHBIX
TepMoauHaAMuyeckue |pakTopoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEKAHUSA XHMHYECKHX pPeaKkuuid
XHUMHMYECKHUX peaKI i

5 | OKO0l CKOpoCTh XMMHUYECKUX | XapaKTepU30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE

OK 02 peakiuii. XuMHU4YECKOe |BJIMSIHUE KOHIICHTpPAllUM  |TEOPETUYECKHUE 3aJaHus Ha
paBHOBECHE pearupyrouux BeecTB U |aHalnu3 GaKkToOpOB, BIUAIOIINX HA
TEMIEPATypbl Ha CKOPOCTh [ N3MEHEHNE CKOPOCTH XUMHUYECKON
XUMHYECKUX PEeaKImil peakuuu. [IpakTuko-
XapaxkTepu3oBarh OpPUEHTHPOBAHHbBIE 3aJaHUs Ha
BIIMSIHHE U3MEHEHUS IIpUMeHEeHNe npuHuuna Jle-
KOHIIEHTpaIuu Bemiects, |lllaTenbe 11 HaxoxAeHUS
peaxkuuu cpesl U HaIpaBJIEHUS CMEIIEHUS
TeMIlepaTypbl Ha PaBHOBECHSI XUMUUECKON PEAKIINU
CMeIlleHnEe XUMUYECKOro | aHaimu3 (JakTOpOB, BIMSIIOIINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHSI

6 HccnenoBath HCTUHHBIE

Pa3nen 6. PacTtBopsl PacTBOPHI € 3aJaHHBIMH
XapaKTepuCTUKAMH
6.1 | OK 01 [Tonsitue o pactBopax  |Pa3nuyars UCTUHHBIE 1. 3agauu Ha MPUTOTOBJICHUE
OK 02 pacTBOpLI pPacTBOPOB.
2. ITpakTUKO-OpUEHTUPOBAHHbBIC
pacueTHbIE 3a/laHus Ha
JIMCTIEPCHBIE CUCTEMBI,
HCIIONIb3YeMbI€ B OBITOBOM U
IIPOU3BOICTBEHHOM €ATEIbHOCTU
4eJIoBEKa
6.2 | OK 01 Uccnenosanue croiictB |MccnenoBath hu3mko- JlabopaTopHas pabora
OK 04 |pacTtBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOpOB”
UCTUHHBIX PACTBOPOB

Il | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJleP:KaHHe (CoAepKaHue IIPUKJIAJTHOT0 MOAYJIs1)

7 Pa3gen 7. OuenuBatp nocieacTeus | 3ammTa Keica (¢ yuerom
Xumus B ObITY H OBITOBOM 1 Oyayuieii npogeccuoHAIbHOM
NPOU3BOCTBEHHOM NPOU3BOCTBEHHOM AeATeJTbHOCTH)

AeATeJIbHOCTH NAesITeJIbHOCTH YeJI0BeKa
YeJ10BeKa ¢ mO3u LUt
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T
OK/MK | Moayas/Pa3nen/Tema | Pe3yabTaT o6yueHus HITbI OUEHOHLIX

MeponpusITHii
IKO0JIOrHYeCKOoi
0€e30mMacHOCTH
OK 01 Xumusi B OBITY H OuennBath ocnencteus | Keiic (¢ yauerom Oymymieit
OK 02 |mpou3BOACTBEHHOMU OBITOBOU U npodeccuoHaNbHOM
OK 04 JIEATEIIbHOCTH Y€JIOBEKa |ITPOU3BOJCTBEHHOM NESATETHHOCTH )
OK 07 EATEIILHOCTH YeJIoBeKA ¢ | BO3MOKHEIE TEMBI KEHCOB:

no3unuii skoiorudyeckoit | 1. Ilorennenue kiumara u
Oe3ormacHOCTH BBICBOOOKICHHE ra30BBIX
TUIPATOB CO JTHA OKEaHa.

2. Bynymue matepuansl ajs aBua-
, MAIlIMHO- ¥ TPUOOPOCTPOSHUSI.
3. HoBble maTepuainsl s
COJIHEYHBIX OaTapei.

4. JIexapcTBa Ha OCHOBE
pPacTUTENBHBIX IIPENapaToB
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