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Pafouas mporpamMma paspadoTata B cooTBeTCTEHY ¢ TpeboRAHHAMHE!

. elepanbHOTO TOCYAAPCTBEHHOTO obpazoBaTe/LHOr0  CTaHIapTa cpesmero  o0mero
ofpazopanus, YIBEPAKIACHHOTO npukazoM  MuHODpHAYKH Poccun ot 17.05.2012 Ne 413
(saperncTpupoBanioro  MHHHCTEPCTBOM soctuiue  Poccuiickoil @enepauuu 0T 07.06.2012,
perucTpalHonHbli N 24480).

- @ejepaibHOID TOCYAAPCTHEHHOIO oGpa30BaTeIbHOTO CTaHAapTa no crelHaAThHOCTH
21.02.02 Bypenne HeQTAHEIX H Ta30BbRIX CKBAKHH, VIBEPAISHHOTO TMPHKA3OM MuHHCTEpPCTBA
oGpazosanus ¥ Hayku P@ o1 15.09.2022 Ne 836 (3aperucTpipoBadHOrO MuHHCTEPCTBOM IOCTHIIHH
Poccriickoii ®egepatun ot 20.10.2022, peruCTpaHOHIbIA Ne 70631);

- MenepaibHOH ofpazoBaTe/LHOR  TTPOTPaMMBbI cpeaHero  Oouiero 00paloBaHuA,
yTeepAaeHion lipukasom MHHHCTEPCTBA TPOCBEIICHHSA Poccuitckoit Desepauly o1 23.11.2022
Nel014 (saperncTpupoBasiioro MuHHCTEPCTBOM FOCTH in Poceniickoi @eepaumn ot 22.1 2.2022,
pernerpanonHnii Ne 71 763).

- npuMepHOf pabouci NporpaMMmel 06 IeeOPatOBATEIBHOR [IMCHHILTHEBL W XHMHA? A
npotheccHoHATBHBIX 0DpazosaTeAbbIX opraHnIatuii, yIBep#/ICHHOHA Ha 3aceaaHuH Cosera 1o
OLleHKe KauecTBa [PHUMCEPHBLIX pabo4ux  [porpamMM oGImeodpasoBaTeIbHOro M COLHATBHO-
FYMaHHTAPHOTO LHKIOB CPEJHETO npodeccHOHATEHOTO oGpaloBaHHs, MPOTOKOI!L Ne 14 ot
30.11.2022.

PaBouas MporpaMMa paceMoTpeHa
na sacesadnu [TLIK MuEH]]
nporoko ot 30.03.2023 Ne 8
[pescenarens TLK MuEH]
Reeoa i N B. Pomanosa

VTBEPHJIALD:
Jam. aupexropa no YMP

__JLA. MyprasnHa

PaGouayio nporpamMmmy pazpadoran:
[lpenonasate/lh BhICHICH KBATH(HKAUMONHON KaTCTOPHH OTACICHHA CIO (xpamdHKaHA 10O
TUMJIOMY — YUHTENb OHOI0THH) il M.B. 3axaposa
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1 MACHOPT MPOI'PAMMBI YYEFHOM JUCIUILJIAHBI

1.1 MecTo 1ucUMIIMHBI B CTPYKTYpe o0pa3oBaTejibHOM nporpammbl CITO

O6mieo0Opa3oBarenbHas JIUCHUILIMHA

0011e00pa3oBaTeIbHOM  ITHKJIE

«XUMHUL»

u3ydaercs Ha 0a30BOM ypOBHE B
y4eOHOro IJIaHa oOpa30BaTeNbHON MpPOrpaMMbl

CpEOHETO

npodeccuonansHoro obpazosanusi B coorBercTBuu ¢ ®I'OC CIIO mo cnerumansaoctr 21.02.02
Bypenue He(TSIHBIX U ra30BbIX CKBAKHH.

1.2 llesin ¥ nJIaHMpPYyeMble pPe3yJbTAThl OCBOECHUS JUCIUIJIMHBI:

1.2.1 lleau 1 3aga4u AMCHUIIMHBI:

[lenb: ¢opmupoBanue y OoOydaIOIUXCS TMPEACTABICHUS O XUMHUYECKOH COCTaBIISIFOIICH
€CTECTBCHHO-HAyYHOH KapTUHBl MHpa KaK OCHOBBI NPHHATHS pEIICHUH B JKU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO OBEACHUS B IPUPOTHOM cpejie.

3agaun:

1) chopmupoBaTh NMOHMMAaHUE 3aKOHOMEPHOCTEH TNMPOTEKAHUS XUMHYECKUX IPOLECCOB U

SBJIIGHUH B OKpY’Karolel cpene,

B3aMMO3aBUCUMOCTU €CTCCTBCHHBIX HAYK;
2) Pa3BUTb YMCHUSA COCTABJIATH q)OpMYJ'ILI HCOPraHM4YCCKUX M OpPraHUYCCKHUX BCHICCTB,

YpPaBHEHUS XHUMHUYECKHX PpEaKLHU,

XUMHUYCCKHUX SKCIICPUMCHTOB;

LIEJIOCTHOM HAy4YHOM KapTUHBI

MHpa, B3aHMMOCBA3U H

OOBSICHAT WX CMBICI, HMHTEPIPETUPOBATh PE3yIbTATHI

3)  cdopMHpPOBATH HABBIKM MPOBEACHUS MPOCTEHIINX XUMHUYECKUX IKCIIEPHUMEHTAIBHBIX
HCCIIeIOBaHUM ¢ cOOI0IeHEeM IIpaBUil OE€3011acHOr0 0OpalleHus ¢ BELECTBAMU U JIAOOPATOPHBIM

o0opyIoBaHUEM;
4) chopMupoBaTh

YMCHHA  IIPOTHO3UPOBATH

IHOCICACTBUA

cBoOcH ACATCIIBHOCTH H

XUMHNYCCKUX IMPUPOJHBIX, OBLITOBBIX U IMPOU3BOACTBCHHBIX IPOLCCCOB;

5) chopmupoBaTh

YMCHHS  [IPOrHO3UPOBATH

IHOCICACTBHUA

CcBOCH JACATCIIBHOCTH H

XUMUYECKUX MTPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX MPOIIECCOB;
6) chopMUpOBaTh MOHMMAHKUE 3HAYUMOCTH JOCTHKEHUNH XUMUYECKON HAYKH M TEXHOJIOTHIA
JUTSL pa3BUTHUS COIMATIBHOM M MPOU3BOJICTBEHHOMU cdep.

1.2.2 Ilnanupyemsblie pe3yJibTaThbl OCBOCHHs 0011e00pa30BaTeJbHON JMCHUILVIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

Kon u HaumeHnoBanue HOpMHPYEMbIX
komrreteHImi (OK/ ITK)

HJ'IaHI/IpyeMLIe Ppe3yJabTaThl OCBOCHUS JUCHUITIJINHBI

Oo6mme

ﬂI/ICL[I/IHJ'II/IHapHBIe

OK 01. Beibupats crioco0bl perieHus
3a/1a4 npodeccHoHaNbHON
JIeITEIbHOCTH  NMPUMEHHUTENIBHO K
pa3MYHbIM KOHTEKCTaM

B yacTu TpyA0BOro BOCIUTAHMS:

- TOTOBHOCTb K TpYyIy, OCO3HaHUE
IIEHHOCTH MacTEepPCTBa, TPYI0JIto0ue;

- TOTOBHOCTH K aKTUBHOM
JACATCIBHOCTHU TEXHOJIOTHYECKON |
COLIMAJIbHOU HaIIPaBJICHHOCTH,
CHOCOOHOCTh MHHUIAAPOBATH,
IUIAHUPOBATh W CAMOCTOSITETIHHO
BBINOJIHATH TAKyIO J€SATEIbHOCTD;

- UWHTEpeC K pa3lIndHbIM cdepam
npodeccHoHAIBHOM eI TeIbHOCTH,
Ogunanenne YHHBEPCAIbLHBIMHA
Y4eOHBIMH MO3HABATEJbHBIMHU
JeHCTBUSIMM:

a) 0a3oBble JIOTHYECKHUeE JAeiicTBUS:
- CaMOCTOSITEbHO (POPMYIHPOBATH U
aKTyaJIM3HpOBAThH mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJINBATH CyH.[eCTBCHHBIﬁ
IIPU3HAK HIIN OCHOBAHUS JJIA

- BIAAETh CHCTEMOW XHMHYECKHX
3HAHWH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAraroIne MTOHATHUS
(xumMugeckuit 3JIEMEHT, aTom,
3JIeKTpOHHAast 000JI09Ka aToMa, S-, p-,
d-35exTpoHHBIE OpOWTATNM aTOMOB,
WOH,  MOJEKyla,  BaJeHTHOCTb,
3JIEKTPOOTPHIIATEIEHOCTb, CTEIECHb
OKHCJICHWS, XHMMHUYECKas  CBS3b,
MOJIb, MOJISIPHasi Macca, MOJISPHBIN
o0beMm, yriepoJHbII CKEIIET,
(yHKIMOHAJBHAS TpYIIa, PaguKal,
n3oMepus, HU30MEPBI,
TOMOJIOTHYECKUI  psii, TOMOJIOIH,
YTII€BOIAOPOIEI, KHCIIOPOA- "
a30TCoAEpIKalIHe COEMHEHNS,
OMOJIOTHYECKH AKTHBHBIE BEIECTBA
(yrneBossl, JKUPBI, 6enKn),
MOHOMEp, TOIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE
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CpaBHCHUS, KIaccuuKaIuu U
0000111eHNS;
- OmpenensTh IENH ACATSIbHOCTH,

3aJaBaTh MapaMeTPbl U KPUTEPHU HX

JOCTHXCHUS;

- BBISIBISITH  3aKOHOMEPHOCTH W
MPOTHUBOPEYHS B PACCMaTPUBAEMBIX
SIBJICHUSIX

- BHOCHUTh KOPPEKTHBBI B
JIeSITETIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJIbTaTOB  LENAM,
OLICHUBaTb  PUCKU  TOCIEACTBHI
JIeSITeTIbHOCTH;

- pa3BHBATh KpPEaTHBHOE MBIIIJICHNE
TIPH PEIICHUH KU3HEHHBIX Ipo0IeM
a) 6azoBbIe HCCJIeI0BaTeIbCKHE
aelcTBUS:

- BIaAeTh  HaBBIKAMH
HCCIIeIOBATEIIbCKONH |
JIEATEIIBHOCTH,
paspelieHus npooieM;

- BBISABJIISATH HpI/I‘II/IHHO-CJ'IeI[CTBeHHLIe
CBA3M M aKTyaJIM3UpOBaTh 3ajady,
BbIABUTI'aTh FI/IHOTe3y ce peIHeHI/IH,
HaXOIWUTh apryMEeHTHI JUTST
JTOKA3aTeNnbCTBA CBOMX YTBEPKICHUH,
3aJaBaTh TapaMeTphl W KPHUTEPUU
peIIeHuS;

- aHAJIHM3WPOBATH IOIYICHHBIC B XOIE
pemeHns 3a1a9u pe3yabTaTHL,
KpI/ITI/I‘-IeCKI/I OLCHUBATH ux
JIOCTOBEPHOCTb, MPOTHO3MPOBATH
NU3MCHCHHUEC B HOBBIX yCHOBI/ISIX;

- yMeTB HepeHOCHTL 3HAHUA B
HO3HaBaTeJ'H)HyIO u HpaKTI/I‘IeCKyIO
00J1aCTH KU3HEACATCIBHOCTH,

- yMeTh HWHTETPHUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JacTel;

- BBIJIBUTATh HOBBIC WJCH, MIPEIIaraTh
OpUTHHAIIEHBIE TIOAXO0/BI M PEIICHIS
- CMOCOOHOCTh HMX HCIOJb30BAaHUS B
MO3HABaTEIbLHOU u COLMAIbHOM
MPaKTHKE

y4eOHO-
MIPOEKTHOM
HaBBIKAMHU

COE/IMHEHUS,
pemieTka,

peakuui

BOCCTaHOBHTEIIBHEIE,
SHJIOTEPMHYECKHE, peaKuuu
HOHHOTO oOmeHa), pacTtBop,
3JIEKTPOIIHTHI, HE3JIEKTPOIIUTHI,
JNIEKTPOJIUTHYECKAS  JAMCCOLMAIIMS,
OKHCIIUTENb, BOCCTaHOBHTEIIb,
CKOPOCTb ~ XUMHYECKOH  peakLuH,
XMMHUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBl  (TeopHs  XUMHYECKOTO
CTPOCHHSI OPraHWYECKUX BEIIECTB
AM. Byrneposa, Teopus
JNEKTPOIUTHUECKON  JHCCOILUALINH,
TIEPUOIUYECKUI 3aKOH J.H.
MeHnzeneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH,
CHMBOJMYECKHH  S3BIK  XHMHUH,
(daxTomoruyeckue  CBEACHUS O
CBOMCTBAX, COCTAaBE, IIOJYYEHUU U
6e30macHOM HCIOJIBb30BAHUHI
Ba)KHEHIIINX HCOPraHNYCCKUX u
OpraHnv4cCKux BCUICCTB B 6])ITy u

KPUCTAJUINYCCKAs
THIIBI XUMHUYECKHX
(OKHUCIIUTENBHO-

9K30-U

MPaKTUYECKOU JIeTENbHOCTH
YEJI0BEKa;

- YMETb BBIABIATH XapaKTEpHbIE
MPU3HAKU u B3aUMOCBSI3b
U3YYEHHBIX IOHATHM, NPUMEHATH
COOTBETCTBYIOIIME TOHATHUSA HpHU
ONUCAaHUU CTPOEHUS U CBOWCTB

HEOPraHUYECKUX U OPraHHUYECKUX
BEUIECTB M UX  IPEBPALLEHUl;
BBISIBJISITh B3aMMOCBSI3b XUMHYECKUX
3HaHUHN C MOHATUAMUA u
MpeACTaBICHUSIMU JIPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh HCIIOJIb30BaTh
HaMMEHOBAHUS XUMHUYECKHX
COeMHEHU N MEXIYHApPOJHOTO
coro3a TEOPETUYECKON u
MPUKIAJHON XMMUU U TPUBUAIbHBIC
Ha3BaHUs  BaXXHEUIIMX  BEIECTB
(3TuneH,  aneTWIeH,  TJUIEpPUH,
¢benon, dopManpaerua, yKCycHas
KHCIIOTa, TJMIMH, YrapHbId ras,
YIJIEKUCIBIA Ta3, aMMHUaK, ramieHas
HU3BECTD, HerauieHas W3BECTb,
MUTHEBAs cona u JIPYTHUX),
COCTaBJIATh (hopMyIIBI
HEOPraHUYECKUX U OPraHU4eCKHUX
BEIIECTB, YPAaBHEHUS XUMHUYECKHX
peakuuii, OOBSICHATH WX CMBICI;
MOATBEPKIATh XapakTepHbIe
XAMHUYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOLIUMU
3KCIEPUMEHTAMU u 3aMMHUCSIMH
YPaBHEHHH XMMHUYECKUX PEAKLIUM;

- YMETh YCTaHaBJIMBATh
TIPUHA/IEKHOCTD HU3yYEHHBIX
HEOPraHUYECKUX U OPraHU4eCcKHUX
BEIIECTB K OIpPENEJIEHHBIM KiaccaMm
u rpynmnam COCIMHCHUH,
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XapakTepu30oBaTh MX COCTaB U
Ba)XHEHIIIME CBOWCTBA; OMNPEICIAThH
BUIBI XAMHYECKUX CBsI3EN
(KoBaJyICHTHAS, HOHHAs,
MeTaJUTHIecKast, BOJOPOIHAS), THIIBI
KPUCTAJUTHICCKHAX pemeTok
BEIIECTB; KI1accu(pUIpoBaTh
XUMHYCCKHE PEaKIUY;

- chopMUpOBaTh MPEICTABICHUS: O

XAMHUYECKON COCTaBJIAIONIEN
€CTECTBCHHOHAYYHOM KapTHHBI
MHUpa, POJM XUMHUA B TIO3HAHUH
SIBJICHUN TPUPOJIBI, B
(dbopmupoBaHuH MBIIUIEHUS 3
KYJIBTYPBI JINYHOCTH, ee
(byHKIHOHATBHOU PaMOTHOCTH,
HEOOXOIUMOI TS pemeHns
MPaKTHYECKUX 3amau u
DKOJIOTHYECKHU 000CHOBAHHOIO

OTHOILICHHUSI K CBOEMY 3/J0pPOBBIO U
MIPUPOJHON cpene;

- yMeThb TpPOBOIMTH pacyeTsl IO
XUMHYECKUM ¢dhopmynam u
YpaBHEHHSM XMMHUYECKHX PEaKIHi ¢

HCIIOIB30BaHHEM bu3nIecKux
BEJINYHH, XapaKTepU3YIOIINX
BEILECTBA c KOJIMYEeCTBEHHON
CTOPOHBL: Macchl, o0beMa
(HOpMarbHBIE  yCIOBHS)  Ta3oB,
KOJIMYECTBA BCILECTBA;
HCIOJIB30BaTh CHCTEMHBIE

XUMHUYECKUC 3HAHUA JId NPUHATHA
peI_HeHI/Iﬁ B KOHKPCTHBIX )KU3HCHHBIX
CUTyalusx, CBsA3aHHBIX C
BCHICCTBAMU 1 UX IPUMCHCHUEM

OK 02. Hcnonp30BaTh COBPEMEHHBIE
cpencTBa  MOHMCKA,  aHalmuW3a U
UHTEepIpeTauun  uHpopMammu U
MHGOPMALMOHHBIE TEXHOJOTHH VIS
BBITIOJTHEHHS 3amaq
npohecCHOHANBHON NeSTeIbHOCTH

B o0jacTH 1eHHOCTH HAaY4YHOIO
TO3HAHMSA:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY  yPOBHIO  Pa3BHUTHSA
HayKd W OOIIECTBEHHOW IPAaKTHKH,
OCHOBAaHHOTO Ha JHajore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HaHHIO
CBOETO0 Me€CTa B MOJHUKYJIBTYPHOM
MHUpE;

- COBEpIIEHCTBOBAHHE SI3bIKOBOM U

YUTATEIIbCKOM KYJIbTYpBI Kak
CpeACTBa B3aUMOJCUCTBUS  MEXIY
JIIOJIbMU U TIO3HAHUS MUDA;

- OCO3HaHME IIEHHOCTH Hay4dHOI
JIeSITSIILHOCTH, TOTOBHOCTH
OCYUIECTBIISATh MPOEKTHYIO u
HCCIIEIOBATENILCKYI0  JESTENbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;
Osiaaaenue YHHBepPCAJbHBIMU
yuyeOHbIMH MO3HABATEJIbHBIMHU
JeHCTBUSIMU:

B) pabora ¢ ungopmanmeii:

- BJIAACTH HaBbIKAMH nonyqe}mﬂ
nHPOPMAIMK U3 MCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSTEIIHHO
OCYUIECTBIISATH IIOHCK, aHaln3,

CUCTECMATHU3AlIUI0 W HUHTEPHPCTANUIO

- YMCTH IIJIAaHUPOBATH U BBINIOJHATH

XUMHUYECKUI JKCIIEPUMEHT
(mpeBparmieHus OpraHUYeCKUX
BEILECTB npu HarpeBaHuH,

MONTyYCHHE ATHJIICHA U M3yYCHHE €ro
CBOWCTB, KaUeCTBEHHBIC PEaKIUN Ha
aNpJeTUABI, KpaxMal, YKCYCHYIO
KUCIIOTY; JleHaTypalus OeNKOB Npu
HarpeBaHuu, IIBETHHIC peakunu
0emKoB; MIPOBOUTH peaxun
WOHHOTO O0OMEHa, ONpeNeNsITh CPeay
BOJHBIX PpaCTBOPOB, Ka4Y€CTBCHHBIC
peakuuu Ha cynabdar-, kapooHaT- H
XJIOPHU/I-aHUOHBI, Ha KaTHOH
aMMOHUS; pemartsb
9KCIIEpUMEHTANIbHbIE  3aJadd MO0
temam "Meramwtel" u "Hemeramibr")
B COOTBETCTBHMHM C  MpaBWJIaMH
TEXHHUKH 6e3omacHoCcTH pu
obpamieHMn ¢  BemlecTBaMH U
1a00paTOPHBIM 000pyI0BaHUEM;
MpEaACTaBIATh PE3YIBTATHI
XHUMHUYECKOTO OKCIICPUMCEHTA B
dbopme 3aTHICH ypaBHEHUI
COOTBETCTBYIOIIUX  pEakUMd u
(hopMyIHpOBaTh BBIBOJBI HA OCHOBE
9THX PE3yJIbTATOB;

- YMETb AHAJIM3UPOBATH

6




nHopManuK pasMYHBIX BUAOB H
dbopm nmpepcraBneHMS;

- cO3IaBaTh TEKCTBl B PAa3IMYHBIX
dopMaTax ¢ yYeTOM Ha3HAYCHUS
MHGOPMAK U LIEJIEBOI ayIUTOPUH,
BEIOMpas ~ ONTUMAaNbHYIO  (GopMy
NpeICTaBICHIUS U BU3YaIH3allHy;

- OLICHHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh ~ MHpOpMaluu,  ee
COOTBETCTBHE MPABOBBIM U MOPAJILHO-
3TUYECKUM HOpMawm;

- HCIIOIL30BaTh cpencTBa
HH(POPMAIMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTWH B
pelieHu KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3al[HOHHBIX 3a1a4 c
cOoONIr0IeHnEM TpeboBaHMit
IPrOHOMHKH, TEXHUKH 0E301acHOCTH,
TUTHEHBI, ecypcocOepexeHus,

MpaBOBbIX UM 3TUYCCKUX HOPM, HOPpM
HHPOPMAMOHHOM 0E€30MaCHOCTH;
- BJIaZCTh HAaBbIKAMMU paclioO3HaBaHUs

XHMHUYECKYIO HH(OpPMAIHIO,
TIOJTy4aeMyIO U3 Pa3HbIX HCTOYHHKOB
(cpemctB  MaccoBodi uH(pOpMALNH,
ceTb MIHTEpHET U IpyTHE);

- BIAJCTh OCHOBHBIMH METOINaMH
Hay4yHOTO TO3HAHHWS BEHIECTB U
XUMHUYECKUX SBICHUH (HaOII0CHME,
U3MEpEHUe, 9KCIIEPHMEHT,
MOJIEJIMPOBAHUE);

- yYMeThb TpPOBOIMTH pacyeTsl IO
XMUMHUYECKUM ¢dhopmynam u
YpaBHEHHUSM XMMHUYECKHX PEaKIHi ¢

UCIIOJIb30BaHUEM ¢busuecKux
BEJIMYNH, XapaKTePU3YOIINX
BEIIECTBA c KOJIMYECTBEHHOU
CTOPOHBI: MAaccHI, o0BpeMa
(HOpMarbHBIE  yCIOBHS)  Ta3oB,
KOJINYEeCTBA BEIIIECTBA;
HCTIONB30BATh CHCTEMHBIC

XUMUYECKUC 3HAHUA I OPUHATHA
peL[IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX
CUTyalusx, CBsA3aHHBIX C
BCHICCTBAMU 1 UX MPUMCHECHUEM

it 3aIUTEI uHpOpMaIIUH,
HHPOPMATNOHHON 0e30macHOCTH
JUYHOCTH;
OK 04. O¢ddexktuBHO | - TOTOBHOCTH K CAMOpPA3BUTHIO, | - YMETh IUIAHUPOBATH W BBITOIHATH
B3aUMOJICHiCTBOBaTh M pPabOTaTh B | CAMOCTOSATEIBHOCTH U | XUMHYIECKHUH 9KCTIIEPUMEHT
KOJUICKTHBE M KOMaH e CaMOOIIPEIENICHHUIO; (mpeBpamieHus OPTaHUYIECKUX
-OBNAJICHHE  HaBBIKAMH  y4eOHO- | BEIECTB pu HarpeBaHuHy,
WCCIIEOBATEIbCKON, TPOEKTHOW W | MOJyYCHHWE 3THJICHA M M3YyYCHHE €ro
COLIMAIBHON JEATENbHOCTH; CBOWCTB, KaUeCTBEHHbIE PEaKIUH Ha
Osiagenne YHHUBEPCAJLHBIMH | albJETHIBI, Kpaxmall, YKCYCHYIO

KOMMYHHMKATHBHBIMHU AeHCTBUSIMMH:
0) coBMecTHas JIeATEJIbHOCTD:

- IIOHUMATh u HUCIIOJIb30BATh
MPEUMYILECTBA KOMaH/IHOU 51
WHIUBUAYAIEHOU pabOTHI;

- NpUHUMATh UEJIH COBMECTHOM
JIeATENbHOCTH, OpraHU30BBIBATH U
KOOpJAUHUPOBaTh JEHUCTBUSL IO €€
JIOCTHXKEHUIO:  COCTaBISATH  IUIAH
JIEUCTBUH, paclpelnensiTb poiau C
yueToM MHEHUH Y4aCTHHUKOB
0o0CcyXIlaTh PE3yNbTaThl COBMECTHOM
paboThl;

- KOOPAUHUPOBATH u BBIIIOJIHATH
paboTy B  YCIOBUSX pEaIbHOTO,
BUPTYaJIbHOTO ¥ KOMOWHHPOBAHHOTO
B3aUMOJIEHCTBUS;

- OCYIIECTBIISITh
CTpaTeruueckoe MoBe/ICHUE B
Pa3IUYHBIX CUTYalMsIX, MPOSBIATh
TBOPYECTBO U BOOOpakeHHE, OBITh
NMHUIIMATHUBHBIM

OBaanenue YHHBepPCAJbHBIMU
PeryJasiTUBHLIMU € CTBUSIMU:

r) NpUHSATHE ceOsl U IPYTruX JIIei:
- IPpUHUMATb MOTHBBI U apryMCHTBI
JIpyrux  JIIoJed  Npu  aHaiuse
Pe3yNbTATOB AEATEIbHOCTH;

- IpU3HaBaTb CBOE MPaBO M IMPaBO
JIPYTHX JFOJICH Ha OUTHOKH;

MO3UTUBHOC

KUCIIOTY; JleHaTypaius OeNKOB Npu
HarpeBaHWH, IIBETHbIE  peaKIHu
0emnKoB; MIPOBOIUTH peaxuu
MOHHOTO 00OMEHa, ONpPEeNEeNsITh CPeay
BOJHBIX PAacTBOpPOB, KaueCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- U
XJIOPHU/-aHUOHBI, Ha KaTHOH
aMMOHUS; pemarb
9KCIIEpUMEHTANIbHbIE  3aJaud MO0
temaMm "Metamnsl" u "Hemeramnsr")
B COOTBETCTBMM C  IIpaBHJIaMHU
TEXHUKHU 6e30macHOCTH pu
obpamieHun ¢  BellecTBaMH U
1a00paTOPHBIM o0opyoBaHuEM;
NPE/ICTABIIATh pe3yJbTaThl
XMMHYECKOTO  JKCHEepHMEHTa B
¢dopme 3aIicu ypaBHEHHI
COOTBETCTBYIOIIMX  peaknuid |
(hopMyIHpOBaTh BBHIBOJBI HA OCHOBE
3THX PE3yJIbTaTOB




- pa3BUBATH CIIOCOOHOCTh ITOHHUMATh
MHUP C MO3UOHUHN APYTOTO YEJIOBEKA

OK 07. CopneiicTBOBaTh COXpaHECHHUIO

OKpYyKarollen cpensl,
pecypcocOepekeHuto, MPUMEHSTh
3HaHusg 00 U3MEHEHUU KJIMMAaTa,
TIPUHIIMUIIBI OepEeKITBOTO
MPOM3BO/ICTBA, 3¢ hEKTHBHO
JICHCTBOBATh B 4Ype3BbIYaNHBIX
CUTYaLUsAX

B obJiacTu
BOCIUTAHUS:
- c(OPMUPOBAHHOCTH JKOJIOTHYECKOH
KyJIbTypbl,  IHOHHUMaHHE  BIMSHHA
COLIMAIEHO-?)KOHOMHYECKHX
MPOIIECCOB HA COCTOSIHME NPHPOTHOMN
U COLMANTbHOM cpeabl, OCO3HaHUE
r100aIbHOTO xapakrepa
HKOJIOTHYECKUX TIpo0IeM;

- TJIaHUPOBAaHWE M OCYIIECTBICHHUE
JIEUCTBUI B OKpY’Karollell cpene Ha
OCHOBE 3HaHMS LENed YCTONYMBOTO
Pa3BUTHS YEIOBEUECTBA;
AaKTHBHOE  HENpUATHE
MPUHOCAIINX BpEa
cpene;

- yMeHue

IKOJOIrHIeCKoro

JeiCTBUH,
OKpy>Karouiei

MIPOTHO3UPOBATh
HeOJIaronpusTHBIC JKOJIOTHYECKHUE
MOCIIEICTBUS MIpeANPUHUMAEMBIX
JIEHCTBUH, IPEAOTBpAILATh UX;

- pacHIMpeHHe ONbITa ACSATEIHHOCTH
9KOJIOTUIECKOH HATIPaBICHHOCTH;

- OBJaJcHWC HaBBIKAMH Yy4eOHO-
HCCIIEIOBATENILCKON, TMPOEKTHOM U
COIMAJIbHOM JIeATCIHbHOCTH

- copmMHpOBaTh MPENCTAaBICHHS: O

XAMHUYECKOHN COCTaBJIAIONIEN
€CTECTBCHHOHAYYHOM KapTHHBI
MHUpa, POJM XUMHUA B TIO3HAHUH
SIBJICHUN TIPUPOJIBI, B
(dhopMupoBaHuU MBIILICHUS u
KYJIBTYPBI JINYHOCTH, ee
(byHKIHMOHATBHON PaMOTHOCTH,
HEOOXOIUMOIT TS pemeHns
MPaKTHYECKUX 3a71a4 u
SKOJIOTHYECKH 000CHOBAHHOTO

OTHOIIEHHA K CBOEMY 3J0POBBIO H
TIPUPOAHOM cpene;

- yMerb coOmrojaTh  IpaBuiia
SKOJIOTUYECKU L[eJIECO00Pa3HOTO
MOBEJICHU B OBITY U TPYIOBOH
JACATCIBHOCTH B LCIAX COXPaHCHUSA
CBOECTO 3/0POBbsl U OKpYKaroLIEH
MIPUPOTHOMN Ccpensl, YYUTBIBATh
OMAaCHOCTb BO3ACHCTBHS Ha >KHUBBIE
OpraHU3MBbI ONIPENEICHHBIX BEILECTB,

TIOHUMas CMBICII IOKa3aTes
TpeAEIbHOM JIOITY CTUMOM
KOHIICHTPaIlUI

1K 3.5 Ocdopmasts
TCXHOJIOTUYCCKYIO U TCXHUYCCKYIO
JIOKYMEHTAIHIO TI0 00CITY>KUBAHUIO U
dKCIUTyaTaruu OypoBoro
obopynoBaHus

- YMCETb COCTaBJIATH OTYECTHI TII0
1a00paTOPHO-TIPAKTHICCKIM
paboTam

1K 4.4 KontponaupoBats u
aHaIM3UPOBATH NPOLIECC U
Pe3yJIbTaTHI AESITEIPHOCTH EpCOHANA

- YMETH JAcJaTh BbIBO/JIbI 1o
1ab0paTOPHO-MPAKTHYECKUM
paboTtam

1 VYka3blBarOTCS JMYHOCTHBIE M MeranpeaMmeTHele pesyiabratel u3 ®I'OC COO (B mocnexned pemakuum ot 12.08.2022), dopmupyembie

0011e00pa3oBaTeIbHON JUCIUIUTNHON

2 lucuMIuiHapHble (IPeIMETHBIE) pe3y IbTaThl yKasbiBatoTesi B coorBeTcTBUU ¢ PI'OC COO (B nocnenneit penakuuu ot 12.08.2022)

1.4 Koiu4ecTBO 4acOB HA OCBOEHHE MPOTPAMMBI JUCHUTLIMHBI:
OO6s13aTeNnbHOM ayAUTOPHON (MaKCUMAalIbHON) yueOHOM Harpy3ku obydaroierocs 78 4acos.




2 OFbEM YUEBHOM JUCIATIJIVHBI U BUJIbl YYUEBHOM PABOTHI

Buj yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHON TUCHUIIMHBI 78
B T.Y.

OcHOBHOE coJiepKaHue 72
B T. 4.:

TEOPETUIECKOE O0yUeHUE 48
[MPAKTUYECKUE 3aHATHUS 15
11abOpaTOPHBIC 3aHIATHS

IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COJePKAHUE 4

B T. 4.

TeopeTudyeckoe o0ydeHue 2

MPAaKTHYCCKUE 3aHIATHS 2

1abopaTOpHBIC 3aHATHS -

IIpomeskyTouHas arrectauus B ¢popme 1P PepeHupPOBAHHOIO 3a4eTa 2




3 TEMATHYECKWH IUIAH ¥ COJEP)KAHUE YYEBHOU JUCIHUILINHBI

HaumeHoBaHue paznenon Copep:xanue yueOHOro MaTepHuaJia (0CHOBHOe H NPO(eccHOHAILHO-OPHEHTUPOBAHHOE), 1a00paTOPHBIE U O0bem | Dopmupyem
U TeM MPaKTHYeCKHe 3aHATHS, MPUKIATHONH MOYJIb JacoB ble
KOMIIeTeH U
U
1 2 3 4
OcHOBHOE coep:KaHHe 72
Paspnen 1. OcCHOBBI CTPOEHUSI BellleCTBa 6
Tema 1.1. OcHOBHOE coJep:KaHHe 5 OK 01
Crpoenue ATOMOB | Teoperuyeckoe ofy4yenue: 4
XHMHUYECKHX 3JIEMEHTOB U
npupoaa xuvuueckoii | COBpEMEHHass Mozenb CTpoeHus aroMa. CHUMBOIMYECKHM S3BIK XMMHUH. XUMHUYECKUI JJIEMEHT. OJNEeKTpOHHas
CBSI3N KoH(purypanus atoma. Krmaccupukannss XUMHYECKHX 3JEMEHTOB (s-, p-, d-3leMeHTbI). BajeHTHBIE 3IE€KTpOHSI. 4
BanenTHOCTh. DNIEKTpOHHAs NPHPOAA XUMHUYECKOW CBS3H. DJIEKTPOOTPUIATENHLHOCTh. BHABI XMMHYECKOW CBS3H
(xoBaseHTHasI, HOHHAS, METAJUIMYECKasi, BOJXOPOAHAs) M CIIOCOOBI ee 00pa3oBaHusL.
IpakTHyeckue 3aHATHA:
Pemenne 3amanmii Ha WMCIIONB30BAaHWE XHUMHYECKOW CHMBOJHMKM W Ha3BaHMH COCIMHEHMH MO HOMEHKIATYype
MEKAYHAPOIHOTO CO03a TEOPETHYECKOM M NPHUKIAJAHOW XMMHM W TPUBHAIBHBIX HAa3BaHUHM JUIA COCTABIICHUS
XUMHUYECKHX (POPMYJT IBYXaTOMHBIX CO€ANHEHUH (OKCHAOB, CYJIb(GUIOB, THAPUIOB | T.IL.) U APYTHX HEOPTaHUIECKUX
COEIMHEHUH OTAEIBbHBIX KIACCOB.
IIpakTndyeckne 3agaHUs Ha YCTAHOBICHHE CBA3M MEXAY CTPOCHHEM AaTOMOB XHMUYECKHX 3JEMEHTOB H
MePUOIUYECKUM H3MEHEHHEM CBOMCTB XMMHMYECKHX JJIEMEHTOB M MX COCJUHEHUH B COOTBETCTBHU C TOJOKEHHEM
Ilepuoauueckoit cucTeMsl.
Tema 1.2. OcHOBHOE coJep:KaHHe OK 01
Ilepuoguueckuii 3akon u | [IpakTuyeckue 3aHATHUS: OK 02
Ta0JIUIA J.A. >
Menzeneesa Ilepronnueckas cucTeMa XUMHMYECKMX DJIEMEHTOB II.I/{. Menneneesa. @usnueckuii cMmbicn Ilepuoauueckoro 3akoHa
.. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM IPOCTHIX H
CIOXKHBIX BEIIECTB B COOTBETCTBHM C MOJOXEHHEM XHMMHUYECKOro syemeHTta B Ilepuomuueckoil cucreme.
MupoBo33peHueckoe 1 HaydHoe 3HaueHue Ileproanueckoro 3akoHa J[.M. Menneneesa. IIpornosst J[.M. Menneneesa.
OTKpBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.
Pemenre mnpakTHKO-OPMEHTHPOBAHHBIX TEOPETHUECKUX 3a/laHMH Ha XapaKTEepU3alMI0 XHMHUYECKHX 3JEMEHTOB
«Meramyeckue / HEeMETaUIMUECKHE CBOWCTBA, AJIEKTPOOTPULATENILHOCTh XMMHUUECKHX AJIEMEHTOB B COOTBETCTBHUH C
UX AJIEKTPOHHBIM CTPOCHHEM M MOJIOKEHHUEM B IIEPHOINIECKOI cucTeMe XuMI4IecKux aieMenToB JI.J1. Menneneesay.
Pa3gen 2. Xumuyeckne peaknuu 10
Tema 2.1. Tunsl | OCHOBHOE cojiep:KaHne 6 OK 01
XHMHYeCKHX peakuuii TeopeTnueckoe o0yuyeHue: 4

10




Knaccudukanus v THIIBI XMMHUYECKAX PEAKIMH C y4acTHEM HeOpraHuuecKux BemiecTB. COCTaBICHHE YpaBHCHUIA
peaKmii COeAMHEHMSI, PA3TIOKCHHA, 3aMEIeHHS, OOMEHa, B T.4. PEaKIFii TOPEHUS, OKUCIICHHUSI-BOCCTAHOBIICHIS.
YpaBHeHUs OKHCIeHUs-BoccTaHOBIeHHUA. CremneHp oOkucieHusA. OKHCIHTENp W BOCCTaHOBUTENb. CocTaBleHHE H
YpaBHUBaHHE OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIMA METOJOM D3JIeKTpOHHOro Oamanca. OKHCIUTETHHO-
BOCCTAaHOBHUTEIIFHBIE PEaKINH B IPHUPOJE, IPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEICITEITPHOCTH OPTaHI3MOB.

IIpakTnuyeckune 3aHATHS:

KonuuectBeHHble OTHOMICHUS! B XUMHUU. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUEThl MO YPaBHEHUSIM
XUMHYCCKHX peakiuid. Moib Kak eJHHUIIA KOJIMYEeCTBA BellecTBa. MolsgpHas mMacca. 3aKOHBI COXPaHCHHS MacChl U
sHeprud. 3akoH ABoraapo. MoJsipHblii 00beM ra3oB. OTHOCHUTENbHAS IUIOTHOCTHh ra3oB. Pacyersl 1Mo ypaBHECHUSIM
XUMHYCCKHIX PEAKITHii C HCIOJH30BAaHUEM MACChl, 00beMa (HOPMAaIbHBIC YCIIOBHSI) Ta30B, KOJMYCCTBA BEIICCTRA.

Tema 2.2.
DJIeKTPoJIUTHYeCKAS
aucconuanusi YW HOHHBINA
o0MeH

OcHOBHOE COJIepKaHue

Teopernueckoe o0y4eHue:

Teopm{ BHGKTPOHHTHQCCKOIZ JUCCOIMAIINH. Honsr. SJIGKTPOJ'II/ITLI, HEJJICKTPOJIUTBI. Peakmmun moHHOTO oOMceHa.
CocraBiieHIC peaKuHﬁ HOHHOIO OOMeHa IMYTEM COCTABJICHUA HX IIOJHBIX W COKPAIICHHBIX HOHHBIX ypaBHeHI/Iﬁ.
KucnorHo-ocHOBHBIE peakuu. 3aI[aHI/I$I Ha COCTaBJICHHWEC MOHHBIX peaKI_[I/Iﬁ .

JlaGopaTopHble 3aHATHUS:

JlaGopaTopHast padoTa «THIIbI XUMHYECKHUX PEAKIHIi».

HccnenoBanne THNOB (10 COCTaBY M KOJIMUECTBY MCXOIHBIX U OOpa3yIOUIMXCSl BEIIECTB) M NMPU3HAKOB XMMUYECKHX
peakuuii. [IpoBeneHue peakiuit HOHHOrO 0OMEHa, ONPEAEICHUE CPElbl BOAHBIX PACTBOPOB. 3aJlaHUsI HA COCTABJICHUE
VOHHBIX PEaKluil.

OK 01
OK 04

Paspnen 3. Ctpoenue u CBOICTBA HEOPraHMYeCKHUX BellleCTB

18

Tema 3.1. Knaccuduxanus,
HOMEHKJIATYpa M CTpPOeHHe
HEOPraHN4ecKHX BellecTB

OcHOBHOE cojiepKaHue

Teopernueckoe o0yueHne:

IIpenmer Heopranumdeckoit xumun. Kiaccupukamus HEOpraHMYECKHX BEIIESCTB. [IpOCThIE W CIIOKHBIC BEIIECTBA.
OCHOBHBIEC KJIACCHI CJIOKHBIX BEINECTB (OKCHJIBI, THAPOKCHIBI, KUCIOTHI, COJH). B3auMOCBSA3b HEOPraHMYCCKUX
BEIICCTB. ATperaTHhIC COCTOSIHHS BellecTBa. KpucTamumdyeckue w aMOpQHBIC BelIecTBa. THITHI KPHCTAJLTHYSCKUX
penieTok (aToMHasi, MOJIEKYyJIApHas, HOHHAS, MeTaJUIMYeCKas ). 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTATMYECKON PEIIeTKH. 3aBUCUMOCTh XMMHUYECKOW aKTUBHOCTH BEMIECTB OT BHJAa XMMHYECKOW CBSI3UM W THUIIA
KPUCTATMYECKON pemeTKu. [I[puarHbl MHOr00Opasus BEIIeCTB.

IIpakTHyeckue 3aHATHA:

HowMmenknarypa HEOpraHMUECKHX BEIIECTB: Ha3BaHUE BEIIECTBA HCXO/S U3 UX XUMHYECKOH (POPMYJIbI HIIH COCTaBJICHHE
XMMHUYECKOH (opMynbl MCXOlsl W3 HazBaHMs BemiecTBa 1o MexayHaponHoit (MIOITAK) wnm  tpuBHasbHOM

OK 01
OK 02
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HOMEHKJIaType.

Pemenre npakTHYecKuX 3aiaHUi Mo KiaccudUKanuy, HOMEHKIATYpe U XUMHYECKUM (opMysaM HEeOpraHHYeCKUX
BEIIECTB PA3IMYHBIX KIAaccoB (YrapHbId ra3, YIJEKHCIbIA ra3, aMMHaK, ramieHas H3BECTb, HeramieHas H3BECTb,
NHTHEBas COJA U IPYTUX): HA3hIBAaTh M COCTABIATH (HOPMYIIBI XMMHUYECKUX BEIIECTB, ONPENEIATh NPHUHAIICKHOCTD K
Kiaccy.

Hctounnkn XuMudeckod wHpopMmanuu (cpeacTB MaccoBod wmHMopMmarmmu, cets MHTepHeT u apyrme). Ilowmck
WHQOPMALINH 110 HA3BaHUSAM, HACHTUPHKATOPAM, CTPYKTYPHBIM (OpPMyIIaM.

Tema 3.2 ®u3uko-| OcHOBHOE coiepKaHUe 9 OK 01
XHMHYeCKHe CBOMCTBA Teopernueckoe odyueHue: 8 OK 02
HeOpPraHu4ecKHX BelecTs

Meramnel. O0mpe ¢u3nMyeckue U XUMHYECKHe CBoicTBa MeTayuioB. CriocoObl MoJydyeHHs. 3HAY€HHE METaIOB U

HEMETaJIOB B TNPHPOJC M JKU3HEACATCIBHOCTH YelIOBEKa M OpraHumsmMoB. Kopposus MeTauioB: BUABI KOPPO3UH, 2

CIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3HH.

Hemeramnsl. O6mue ¢u3nyeckne U XUMUYECKUE CBOMCTBAa HeMeTa/utoB. TUmHYHbIe CBOWCTBa HemeTawioB [V— VII 2

rpymn. Knaccuukanus 1 HOMEHKIaTypa COeIMHEHIH HeMeTaIoB. KpyroBopoTel OMOTEHHBIX 3JIEMEHTOB B IPUPO/IE.

XUMHUECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB (OKCHIOB, TMAPOKCUIOB, KUCIOT, COIEH U Ap.).

3aKOHOMepHOCTI/I B H3MCHCHHMU CBOMHCTB MPOCTBIX BEIIECTB, BOAOPOAHBIX COC}II/IHCHI/Iﬁ, BBICHIMX OKCHAOB H 4

THJPOKCHJIOB.

IIpakTHyeckHe 3aHATHS:

CocraBiieHue ypaBHeHI/Iﬁ XUMHNYCCKUX peaKL{I/Iﬁ C Yy4YaCTUEM TIIPOCTBIX M CJIIOXKHBIX HCOPraHUYCCKUX BEHICCTB!:

METAUIOB M HEMETAJJIOB; OKCHJOB METAJUIOB, HEMETAIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKHX KHCIOT,

OCHOBaHUH M aM(OTEPHBIX THAPOKCHUIIOB; HEOPTaHIMUYECKUX COJIEH, XapaKTEePHU3YIOIIHUX UX CBOMCTRA. 1

Perenne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHYECKHX 3aJaHUH Ha CBOMCTBA, COCTaB, MOJy4YeHHE U Oe30macHoe

HUCIIOJIb30BAaHHUE BaXKHEHIIINX HCOPraHMYCCKNUX BEIICCTB B 6I>ITy u HpaKTH‘IeCKOﬁ JACATCIBbHOCTH YCJIIOBCKA.
Tema 3.3. Unentudukanus| OcHOBHOE cofep:kaHue OK 01
HEOPraHM4eCKHUX BeuecTs | JlabopaTopHble 3aHATHA: OK 02

OK 04

Jlaboparopras padota «aeHTHUKAINS HEOPTAHUIECKUX BEIIECTBY.

Pemenne OKCIIEPUMECHTAJIBHBIX 3a/a4 10 XUMHWYCCKUM CBOMCTBAaM METAJIJIOB U HEMETAJIJIOB, MO pacliO3HABaAHUIO U

MOJIyYEHUIO COEIMHEHUI METAJUIOB U HEMETAJUIOB. 1

I/IIIGHTI/I(i)I/IKaHI/Iﬂ HEOPraHNYCCKUX BEHICCTB C HUCIOJIB30BAHUEM UX q)I/IBI/IKO—XI/IMI/I‘{eCKI/IX CBOﬁCTB, XapaKTCPHBIX

Ka4YCCTBCHHBIX peaKHI/Iﬁ. KauecTBeHnnbie pCaKun Ha cym)cbaT—, Kap6OHaT— 1 XJIOPUJI-aHUOHBI, HA KATUOH aMMOHMH.

2 cemecTp

Pa3gen 4. CTpoeHnne M cBOiicTBa OpraHUYeCKHX BelllecTB 30
Tema 4.1. Knaccuduxanus,| OcHOBHOe cofep:kaHue OK 01
CTpOeHHEe M HOMEHKJIATypa 6
OpPraHM4ecKHX BellecTB

Teopernueckoe o0yuenne: 4
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IlosiBeHne W pa3BUTHE OpPraHWYECKONM XMMHUHM Kak Hayku. IIpeamer opraHmdeckoil xumum. MecTo U 3HadeHHUe
OpPraHUYECKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK.

XUMHAYECKOE CTPOCHHE KaK MOPSJOK COCIMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO WX BaJIHTHOCTH. OCHOBHBIC
TIOJIOXKCHUST TEOPHUH XMMHYECKOTO CTPOCHHS OpraHWYecKHX coequHeHnit A.M. ByrtmepoBa. Yriepomslii ckeier
OpPTaHWYIECKOH MOJEKYNbl. 3aBUCHMOCTh CBOWCTB BELIECTB OT XHMHYECKOTO CTpOEHHMA Mojekysl. M3omepus u
H30MEPHL.

[omsatne o QynKmuoHaNEHOW rpymme. Panwkan. IlpuHONOBL  KiIaccH(UKAIMM OPraHMYECKUX COCTMHCHHIL.
MexnyHaponHass HOMCHKIATypa W NPUHIUIBI HOMEHKJIATYphl OpraHW4ecKkux coeaumHeHui. Ilomstume 00
a30TCOAEPIKALMX COENTUHEHHAX, OHOJIOTHYECKM aKTHBHBIX BemlecTBax (yrieBojax, »XWpax, Oeiakax H Jp.),
BBICOKOMOJICKYJIIPHBIX COEAMHEHISIX (MOHOMED, TOJINMEpP, CTPYKTYpHOE 3BEHO).

HpaKanecmle 3aHATUA:

HomeHkilaTypa OpraHMYeCKHX COCAWHEHHH OTIEIbHBIX KJIACCOB (HACHIICHHBIC, HEHACHILICHHBIE U apOMAaTHYCCKUE
YIIICBONOPOIBI, CIUPTHL, (EHOJNBI, ambOETHIbl, KETOHBI, KapOOHOBBIE KHCJIOTHI W Ap.) COCTaBICHHE IOJHBIX MU
COKpAILCHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKHMX BELIECTB OTHCIBHBIX KJIACCOB, HCIONB3Ys WX Ha3BaHUS II0
CHCTEMAaTHYEeCKON W TPUBHAIBHOW HOMEHKJIAType (STHJICH, alleTWICH, TIHMLEPHH, (eHol, GopMalbIerui, yKcycHas
KUCJIOTA, TIUIUH). PacueTsl npocreiinieii popMyIbl opraHMYecKoi MOJICKYJIbI, UCXOsl U3 3JIEMEHTHOTo cocTasa (B %).

Tema 4.2. CsoiicTBa
OpPraHUYeCKUX COeMHEHU I

OcHOBHOE cojiep:KaHHe

14

TeopeTnueckoe o0yueHue:

DU3NKO-XMMHYECKHE CBOWCTBA OPraHMYECKHX COEAMHEHUH OTAENBHBIX KJIACCOB (OCOOEHHOCTH KiaccH(UKalmu u
HOMEHKJIATYypbl BHYTPH Kjacca, TOMOJIOTHMYECKHi psx u obmias Qopmyna; nzoMmepus; (PU3NUECKHE CBOWCTBA;
XMMHUUYECKHE CBOMCTBA; CIIOCOOBI MOTYUSHHS):

— MpeJeNIbHBIE YTIIEBOAOPOABI (aJIKaHBI U IUKJIOATKaHbl). ['OpeHne MeTaHa Kak OAWH U3 OCHOBHBIX HCTOYHHKOB TeIlIa
B IIPOMBIIIJIEHHOCTH U ObITY. CBONHCTBA MIPUPOJHBIX YIJIEBOIOPOIOB, HAXOXKACHUE B IIPUPOJIE U IPUMEHEHHUE aTKaHOB;

— HempeaeNbHbIe (aJKeHBI, aJKUHbI M alKaJHeHbl) M apoMaTH4YecKHe YIJIEBOJOpOJBL. [ opeHHMe ameTwiIeHa Kak
MCTOYHHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH ISl CBAPKU M PE3KH METAJJIOB.

— KHCJIOPOJICO/IEpIKALME COeUHEHHsT (CIMPTHI U (hEeHOIIbI, KApOOHOBBIE KUCIOTHI M 3(UPBI, alblIeruibl U KETOHbI,
JKUPBI, yriieBoabl). [IpakTuyeckoe MPUMEHEHHE STHUIICHTIIMKONIS, riniiepruHa, Genona. [IpuMenenne hopmanbiaeruia,
aleTaIbJIETH/IA, YKCYCHOM KUCIOTHI. MblIa KaK COJIA BBICIIUX KapOOHOBBIX KUCIOT. MOIOIIE CBOWCTBA MBLJIA.

a3oTco/epKallue COeTUHEHHsS (aMUHBI M aMHUHOKHCIIOTHI, Oenkn). BBICOKOMOIEKYIApHBIE COeIMHEHUS
(cuHTEeTHYECKHE U OMONOTHYEeCKH-aKTUBHBIE). MOHOMED, IMOJIMMep, CTPYKTypHOE 3BeHO. [lonnmepun3aiius 3TuineHa Kak
OCHOBHOE€ HaIIPAaBIEHHUE €0 UCIONb30BaHUS.

I'eneTnueckas cBsI3b MEXy KJIACCAMU OPraHMYECKUX COEIUHEHU.

IIpakTHyeckue 3aHATHA:

CBOICTBa OpPraHMYECKHX COEIMHEHHH OTJENbHBIX KJIAacCOB (TPHBHANBHAs M MEXIyHapoJHas HOMEHKIATypa,
XMMHUUYECKHE CBOWCTBA, CHOCOOBI IIOJYYEHUs): IpeAeibHbIe (ajKaHbl M LUKJIOAJKaHbI), HENpeAebHbIC (aJIKECHBI,
QIKMHBI M aJKaJUeHbl) M apoOMaTHYECKHE YIJIEBOAOPOIbI, CHUPTHI M (DEHONBI, KapOOHOBBIE KUCIOTHI U 3(UPHI,
anbJeTubl U KETOHBbl, aMUHBl MU AMUHOKHCIOTBI, BBHICOKOMOJEKYJSPHbIE COEAMHEHHs. 3aJaHUs Ha COCTaBJICHUE
YpaBHEHMH XUMUYECKUX PEAKLUI C yUaCTHEM OPraHMYECKUX BEIECTB HA OCHOBAHUH UX COCTABa U CTPOEHUSI.

OK 01
OK 02
OK 04
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CocraBiieHHe CXeM peakiuid (B TOM 4YHCiIE 10 MPEIJIOKEHHBIM LENOYKaM IpEeBpAIleHni), XapaKTepH3yOUIHX

XMMHUYECKHE CBOWCTBAa OPraHMYECKUX COEIMHEHHWH OTAENBbHBIX KIJIACCOB, CHOCOOBI WX MONYYSHHS W Ha3BaHUE

OpPraHUYECKUX COSAMHEHUHN 110 TPUBUAIBHOMN WM MEXIYHAPOAHOM CHCTEMAaTHUYECKONH HOMEHKIIATYpeE. 2

Pemmenne nmpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKHUX 3aaHUH HA CBOWCTBA OPTaHWYECKUX COCIMHEHMH OTICIBHBIX

KJIaCCOB.

JlabopaTopHas pabora: 2

JlabopatopHas padota «[IpeBpalieHus OpraHM4ecKuX BELIECTB IPH HArPEBAHUI.

[onydeHue sTHIIeHa U M3YYEHHE €r0 CBOMCTB. MoJennpoBaHHE MOJICKYJ M XUMHYECKUX NpEBpaIleHUH Ha IpUMepe 2

9TaHa, YTWICHA, ALETWICHA U JIp.
Tema 4.3. OcHOBHOE coiep:kaHue 10 OK 01
Hnentuduranus TeopeTnyeckoe oGyueHue: 8 OK 02
OpPraHU4YeCcKUX BellecTB, UX OK 04
3HAYeHHe W NPHMeHeHHe B buooprannyeckue coequnenus. IIpuMenenue u 6uosorudeckas poib yriaeBoaos. OKHCIEHUE YIIEBOJOB — UCTOYHUK
6LITOBOl u| PHEprHU XKuBBIX opraHusMmoB. OOmacTH NpUMEHEHHsS aMHUHOKUCIOT. IIpeBpamieHus OEIKOB HUIIM B OpraHHU3ME.
NPOM3BOACTBEHHOI Bronornueckne ¢ynkmun Oenkos. buomormdeckne ¢yHKnum kupoB. Ponb OpraHM4ecKod XHMHH B PEUICHUH 4
JeATEILHOCTH Ye10BeKa npo6JieM NMULIEBOH 0€30IaCHOCTH.

Posib opraHuyeckoil XMMHY B PEIICHUU MPOOJIEM SHEPreTHUECKON 0€30IacHOCTH, B Pa3BUTHH MEAUIIUHBI, CO3IaHHH

HOBBIX MaTEepHAaJIOB, HOBBIX MCTOYHMKOB 3HEPTHH (JIbTEpHATUBHBIE UCTOYHUKU IHEPruu). ONacHOCTh BO3ACHCTBUS

Ha JKHMBBIC OpTraHU3Mbl OpPraHUYCCKHUX BEIIECTB OTHACJIBbHBIX KJIAaCCOB (yrneso,uopozu,l, CIIUPTHI, (beHOJ'H)I, 4

XJIOPOPraHNvYCCKUE NPOU3BOAHBIC, AJIBACTUABI U L[p.), CMBICJI ITOKa3aTeJId NPEaACIbHO I[OHyCTPIMOﬁ KOHICHTpaIuun.

JlaGopaTopHble 3aHATHS: 2

JlaGopatophast padora: «neHTHuKaums OpraHuuecKuX COSANHEHNIH OTIeIIbHBIX KIIACCOBY.

VnenTnduxanus opraHMYeCKHUX COCIUHEHHH OTIENBHBIX KJIaccoB (Ha NMpHMeEpe albIETHIOB, Kpaxmala, YKCYyCHOIl

KHCJIOTBI, OEJIKOB U T.II.) C UCTIONB30BaHHEM UX (U3NKO-XUMHUYECKIX CBONCTB M XapaKTEPHBIX KAUeCTBEHHBIX PEaKIINi. 2

Jenarypanus Genka npu HarpeBaHuu. LIBeTHbIe peakiun OenkoB. BO3HHMKHOBEHNE aHATUTHYECKOTO CHTHANIA C TOUKH

3pEHUs] XMMHYECKHX IIPOLECCOB NPH MPOTEKAaHWM KadeCTBEHHOM pEakIUH, IO3BOJIIIOMIEH HASHTH(HINPOBATH

Npe/II0KEHHBIE OPraHNYECKHE BeIECTBa.
Paznen 5. Kunernyeckue u TepMOIHHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX peaKkuid
Tema 5.1. Cxopocts| OcHOBHOE coiep:kaHue 4 OK 01
XHMHYECKHX PeaKuuii. Teoperudeckoe obyaenue: 2 OK 02
XuMuuyeckoe paBHOBecHe

CKOpOCTh pEeakIliy, €€ 3aBHCHMOCTh OT DPa3IMYHBIX (haKTOPOB: MPHUPOIBI PEarnpyroliuX BEIIEeCTB, KOHIICHTPAIUH

pearupyomux BeMIecTB, TEMIEPaTypbl U IUIOMAAN PEaKIIMOHHOW TOBEPXHOCTH. TermnoBble d3((HEKTH XUMHUECKHX

peaxmmid. K30 - ¥ SHAOTEPMHUYECKHUE, PEAKIINH. ’

O6patuMOCTh peakiuil. XWMHYECKOe pPaBHOBECHE M €ro CMEUICHHWE [0 JACHCTBHEM pasiIH4YHBIX (HaKTOpPOB

(KOHIIEHTpanusl peareHTOB MM NPOLYKTOB PEaKIWH, JABICHUE, TEMIIEPATypa) Ul CO3AaHHUS ONTHMAIBHBIX YCJIOBHIH

NpoTeKaHusi XUMU4eckux nporeccos. [Tpunumn Jle Hlarense.

IIpakTHyeckune 3aHATHSA - OK 01
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Pemenne mnpakTHKO-OPMEHTHPOBAHHBIX 33/laHMK Ha aHaiIW3 (AKTOPOB, BIMSIOMIMX Ha H3MEHEHHE CKOPOCTH OK 02
XMUMHUYECKOH peakuu, B T.4. C MO3UIHUHA O3KOJOTHYECKH IIeJeco00pa3HOro TOBEICHUS B OBITY M TPYIOBOW
JIESITEIBHOCTH B LEISX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOLIEH MPUPOIHOMN CPebL. 2
Pemenue mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUNl Ha mnpuMeHeHue npuHuuna Jle-Illarense 111 HaxoXAEHUA
HaNpaBJICHUs] CMCIICHMS pAaBHOBECHS XHMHYECKOM peakuuW M aHaidu3 (PaKTOpoB, BIHAIOMIMX HA CMEIICHHE
XUMHYECKOTO PABHOBECHSI.
Pa3gen 6. PacTBopsl 4
Tema 6.1. OcHOBHOe coep:kaHue: OK 01
IlonsiTHe 0 pacTBopax T X OK 02
eopeTuyeckoe o0yueHue: 2 OK 07
PactBopenne kax Qusnko-xuMuueckuid mporecc. PactBopsl. CocoObl MPUTOTOBIICHUSI PacTBOPOB. PacTBOPHMOCTD.
MaccoBast 10711 PacTBOPEHHOTo BemecTBa. CMBICH MOKa3aTens MpeleNbHO JOMYCTUMOM KOHIIGHTPALUH H ero
UCIIOJIb30BaHKE B OLIEHKE HKOJIOTHUECKON 0€3011acHOCTH.
[TpaBuia 5KOJIOrMYECKH LIeIeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM AEATEIBHOCTH B IEISIX COXPAHEHHS CBOETO 2
3I0pOBbsl U OKpYXKAIOILEH NPUPOJIHON CPEMbl; OIACHOCTh BO3IEHCTBHS Ha KHUBBIE OPTaHU3MBI ONPEICICHHBIX BEIECTB.
Pemenne mpakTHKO-OPMEHTHPOBAHHBIX pACUETHBIX 3aJ@HMH HAa pacTBOPHI, HCIONB3yeMble B OBITOBOH W
MPON3BOJCTBEHHON JAEATEIBHOCTH YEIOBEKA.
Tema 6.2. HccienoBanue|QcnoBHoe cogepkanue 2 OK 01
CBOIICTB PacTBOPOB OK 02
JlaGopaTopHble 3aHATHS: OK 04
JlabopatopHast padota «[IpuroToBiieHre pacTBOPOBY.
IIpuroToBneHne pacTBOPOB 3aJaHHON (MAaccOBOM, %) KOHIIEHTpaLUH (C IPAaKTHKO-OPUEHTHPOBAHHBIMHU BOIIPOCAMH) U >
OTIpeieIeHHe Cpe/Ibl BOJHBIX PACTBOPOB.
Perenue 3a1au Ha MPUTOTOBJICHHE PACTBOPOB.
IIpodeccuoHaILHO-OPUEHTHPOBAHHOE CO/lep:KaHue (coep:KaHne NPUKJIATHOTO MOTYJIS) 4
Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOI 1eSITEIbHOCTH YeJIOBEKA 4 OK 01
OK 02
Tema 7.1. XI/lMl/Ifl“B OBITY H|OchoBHOE cozepKanme 4 OK 04
;g;:; ;:sz:f:[]lﬂezl:mexa TeopeTuueckoe o0yuyeHue: 2 OK 07
Hogeiimmme mOCTHXEHHS XHMHYECKOM HAYKHM M XHMHYECKOH TexXHONOTrHMH. Poimp XuMuu B obecnedeHHH TIK 3.5
9KOJIOTHUECKOHN, SHEPTeTUUECKOW M MHUIIEBOM OE30MacCHOCTH, Pa3BUTHM METUIMHBI. [IpaBuia MoWCKa W aHau3a 2 1K 4.4
XUMHWYECKOH MH(pOPMAINK U3 pa3INIHBIX HCTOYHHUKOB (HaydHas M y9eOHO-Hay9YHas JIUTEpaTypa, CPEeICTBA MaCCOBOM
nndopmanum, cetb HTEpHET).
IpakTHyeckue 3aHATHSA: 2

15




[Touck u aHann3 KEHCOB O IPUMEHEHUH XUMHUYECKUX BEIIECTB M TEXHOJIOTHI C yueToM Oyayuiel mpodeccrHoHanbHON
JICITEbHOCTH MO TeMaM: BaXKHEWIIMe CTPOUTENIbHBIE MaTepHasbl, KOHCTPYKIMOHHbIE MaTepHaNbl, KpPacKu, CTEKIO,
KepaMHKa, MaTepuanbl JUIsl SJIEeKTPOHUKH, HaHOMAaTepHalbl, TEKCTUIbHbIE BOJIOKHA, HWCTOYHUKU SHEPTUH,
OpraHUYecKUe U MUHEpalbHbIE YI00pEHMs, JIEKapCTBEHHBIC BELIECTBA, OBITOBAsI XUMHUSI.

3amra: [IpeacraBieHne pe3yabTaToOB pelIeHIs KEHCOB B (hopMe MUHHU-IOKIIAA C TIPE3EHTALUEH.

IIpomesxyrounas arrecrauus B ¢gopme audPpepeHIUPOBAHHOIO 3a4eTa

J19 XapaKTepuCTUKH YPOBHSI OCBOCHHS YU4eOHOro MaTepraJia HCNoJab3yloTcs cleaAylomue 0003HaYeHus:

1 — o3HaKOMUTENBHBIH (Y3HaBaHUE paHee U3YyIEHHBIX OOBEKTOB, CBOHCTB);

2 — penpoxyKTUBHBIN (BBIOJIHEHNE JAEATEILHOCTH 10 00pa3ily, WHCTPYKIMU WM O/ PYKOBOJCTBOM);

3 — IPOXYKTUBHBIH (TUTAHMPOBAHHUE M CAMOCTOSATEIBHOE BHITIOIHEHHE JICSITEIEHOCTH, PEIeHHE MPOOJIEMHBIX 3aa4).
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4 YCJOBMUS PEAJIM3AIIMA ITPOT'PAMMbBI YYEFHON JUCITUTLINHBI

4.1 TpeOoBaHMsT K MHHHUMAJIbLHOMY MATEPHAJIbHO-TEXHHYECKOMY OOecredeHulo
AUCHUTLIMHBI:

[Iporpamma yueOHO# aucuumauHbl «buonorus» peanusyercs B yueOHOM KaOuHETe
«XUMHS 1 OHOJIOTHUS.

Obopyoosanue yuebHo2o kabunema.

M0CAJI0YHBIE MECTA MO KOJIMYECTBY O0YUaIOIINXCS;

— pabodee MeCTO MpEnoJaBaTes;

— CBETOBOW MUKPOCKOTI.

— KOMIUJIEKT y4eOHO-HATJISITHBIX TOCOOMH, BKITFOYAs TEMATHYECKHUE TTAITKH JTUIAKTHUSCKUX
MaTepUaIoB; KOMIUIEKT METOUYCCKIX MAaTEPHUATIOB.

Texnuueckue cpeocmea 0byyeHus:

— KOMITBIOTEp C JIUIEH3NOHHO-TIPOrPaMMHBIM 00€CIICUCHHEM;

— MyJIbTUMEHA MPOEKTOP;

— aKyCTH4YecKas cUCTeMa;

— DJKpaH.

4.2 UndopmanmnonHoe odecriedeHre peaau3anun NporpaMmbi:

Jlyis peanu3aniy IporpaMMbl YIeOHOH JUCIMILTUHBI OMOIMOTeUHBIH (GOH (DHUTHaia UMeeT
MeYaTHbIC U/UITU SNIEKTPOHHBIE 00pa30BaTeNbHbIE U HH(DOPMALIMOHHBIE PECYPCHI.

OcHoBHas IMTEepaTypa:

1. XuMus :  y4eOHMK  uig  cpeaHero  mpodeccuoHanbHOro  oOpa3oBaHus /
10. A. JIebenes, I'.H. ®aneeB, A.M.Tonyoes, B.H.IllamoBan; mnox oOmei penakmuei
I'. H. ®ageeBa. — 2-¢ uzn., nepepad. u gomn. — Mocksa : M3natensctBo FOpaiit, 2023. — 431 ¢. //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/. — TeKcT : 371€KTPOHHBIIA.

2. AndunorenoBa W.B. Xumusg: yu4eOHUK U TOPAKTHUKYM [UIsI  CPEIAHETO
npodeccuonansHoro obpazosanusi / U. B. Andpunorenosa, A. B. ba6kos, B. A. [lonkoB. — 2-e
u3., ucnp. u jgomn. — Mocksa : U3znarensctBo FOpaiit, 2022. — 291 c. // OBC IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/. — TekcT : 3E€KTPOHHBIMN.

JlonoJHUTeIbHAA JINTepaTypa:

1. Xumusa. 3amavyHuK : y4deOHoe mocoOue g cpenHero mnpodeccHoHaIbLHOTO
obpazoBanusi / 1O. A. JlebeneB [u nap.]; moxm oOmei pemakuuein ['. H. ®aneeBa. — Mocksa :
UznatensctBo FOpaiit, 2023. — 236 c. // DBC Hpaiit [caiit]. — URL: https://urait.ru/bcode/. —
TekcT : 21eKTPOHHBIN.

HNuTepHer-pecypcnl:

1. http://www.hemi.nsu.ru/ (DnekTponHas 6nOIMOTEKA. DIEKTPOHHEIE

y4EOHUKHN).

2. http://cnit.ssau.ru/organics/index.htm (KAJIUC - Opranuveckas XuMus).

3. http://hemi.wallst.ru/ (Xumus. OGpa30BaTeNbHbINA CAWT IS IIKOJIEHUKOB).

4. http://www kozlenkoa.narod.ru (Jlysi TeX, KTO y4UTCS CaM M YYUT APYTUX; OYHO H
JUCTAHIIMOHHO, OMOJIOTHH, XUMUH, JPYTUM TIpeIMETaM).
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5 KOHTPO.JIb U OLIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM
TV CHUILIAHBI

KouTtponb u omeHka pe3yabTaTOB OCBOEHUS 0011e00pa3oBaTeNbHON  AUCIUITIMHBI
PacKphIBAIOTCS Yepe3 AUCIUILTMHAPHEBIC Pe3yNIbTaThl, HAPaBICHHBIE HA ()OPMUPOBAHUE OOIIUX H
npodeccnoHaNbHBIX KOMIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep KaHus yueOHOro Matepuarna.

Ne OK/IIK | Monyas/Pazaen/Tema Pe3yabTaT 00yueHust | THnbI OLlEHOYHBIX MEPONPUATH I

OcHOBHOE coiep:kaHne

1. Pazgen 1. OcHoBbl cTpoenusi | @opmyJIMpOBaThH 0a3oBbIe
BelllecTBA TOHATHUS ¥ 3aKOHBbI XUMHH

1.1 OK 02 Crtpoenune atoMoB xumudeckux | CocTaBiATh xumuueckue | 1. Tect  «CtpoeHme  aToMOB
JJIEMEHTOB u npupona | Gopmyist COeTMHEHU B | XUMHUYECKHX 3JIEMEHTOB U HPHPOAA
XUMHYECKOH CBSI3H COOTBETCTBHH  CO  CTEHEHBIO | XMMHYECKOH CBSI3H».

OKHCIICHUS XUMHYecKuX | 2. 3amaud  Ha  COCTaBJIEHHE
JJIEMEHTOB, HCXOs n3 | XUMHYECKUX (OPMYJI ABYXaTOMHBIX
BAJICHTHOCTH U | coeiuHeHHH (OKCHIOB, CYIb(GHUIOB,
AJIEKTPOOTPHLIATEIILHOCTH THAPHIOB U T.IL.).

3. 3amaHWsa Ha UCIOJIB30BaHHE
XUMHYECKOH CHMBOJIMKH u
Ha3BaHUH COEIMHEHUIN o
HOMEHKJIAType  MEXIyHapOAHOTO
coro3a TEOPETHUYECKOI U
NPUKIIATHON XUMUH U TPUBHAIBHBIX
Ha3BaHHUI ULt COCTaBJICHHUS
XUMHYECKHX (OPMYIJI JAByXaTOMHBIX
coeqMHEHUH (OKCHAOB, CYIb(OHUIOB,
THAPHAOB W T.aI.) H  JPyrux
HEOPTaHWIECKHUX COeTMHEHHI
OTIENBHBIX KJIACCOB

1.2 OK 02 [epuomnueckuit  3akon  u | XapakrepuzoBatb  xumuueckue | 1. Tecr  «Meraumueckue — /
OK 05 tabnuua /.M. Menneneesa 3JIEMEHTBI B COOTBETCTBUU C WX | HEMETaJUIMYECKHE CBOWCTBA,
MOJIOXKEHUEM B IIEPUOANYECKON | IEKTPOOTPULIATEIBHOCTD u
CUCTEME XMMUYECKUX 3JIEMEHTOB | CPOJCTBO K 3JICKTPOHY XMMHUUYECKHX
J.N. MenneneeBa 3JIEMEHTOB B COOTBETCTBHE C WX
ANIEKTPOHHBIM CTpOCHHEM u
MOJIOKEHHEM B TIEPHOAMIECCKOM
CHCTEME XHMHYECKHX DIIEMEHTOB
JI.1. MenneneeBay.

2. Ilpaktuueckue 3ajaHus Ha
yCTaHOBJICHHE CBA3U MEXTy
CTPOSHHEM aTOMOB  XHMHYECKHX
JJIEMEHTOB W TEPHOIUYECKIM
W3MEHEHHEM CBOWCTB XHMHUYECKUX
JMIEMEHTOB W WX COCOUHEHHH B
COOTBETCTBHH  C  TIOJIOKEHUEM
[lepuonuueckoii cucreme.

3. [IpakTuKo-OpHeHTUPOBaHHBIE
TEOopEeTHYECKHUe 3a7jaHus Ha
XapakTepu3aLuo XUMHUYECKHUX
aeMeHToB:  «MeTammaeckue  /
HEMETAIUTNIeCKIe CBOWCTBa,
ANEKTPOOTPHUIIATEIIBHOCTD u
CPOJICTBO K JJIEKTPOHY XHMUYECKUX
JJIEMEHTOB B COOTBETCTBHE C HX
OJICKTPOHHBIM CTPOCHUEM u
NOJOXKEHHEM B NEPUOIUYECKON
CHCTCME XHMMHYECCKHUX DJJIECMCHTOB
JI.W. MenneneeBa»

2 Pasnen 2. Xumuueckue | XapakTepu3oBaTh Tunsl | Kontpoabhas padora
peakuuu XUMHYEeCKHX peaKIuii «CTpoenne BellecTBa "
XHMHYeCKHe PpeaKIum

2.1 OK 02 Tunsl XUMUYECKUX peakiui CocTaBiaTh peakuuu | 1. Bamgaun Ha COCTaBJIEHUE
COEIMHEHM, pa3lIoKeHUs, | ypaBHEHUH peakuuii:

oOMeHa, 3aMeleHus, | — COEIMHEHHS, 3aMEIIECHHS,
OKHCIIUTENTLHO- pasnoxeHus, 0OMeHa;
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BOCCTAaHOBUTECJIbHBIC PEAKIIUU

— OKHCJIMTCIIBHO-
BOCCTAHOBHUTCJIbHBIX peaKum?I C
HCIIOJIb30BAHUEM METOoAa

3JIEKTPOHHOTO OanaHca.

2. 3agaum Ha pacueT Macchl
BEIIECTBa WK 00BEMa

ra3oB 10 H3BECTHOMY KOJIHYECTBY
BEIICCTBA, Macce Wi 00bEMY
OJIHOTO U3 YYacTBYIOUIUX B PEAKIHH
BELIECTB; PacUEThI

MaccChl (00BEMa, KOJIMYECTBA
BEIIECTBA) TMPOAYKTOB  PEAKLUH,
eCIi OJHO W3 BCUICCTB HMCET
MIPUMECH

2.2

OK 02
OK 06

SHCKTPOHHTI/I‘{CCKaH
Jaucconuanusa u HOHHBIN 00MeH

CocraBiiTh ypaBHEHUS
XHUMHYECKUX pEaKIUH HOHHOTO
oOmeHa c y4acTueM
HEOPraHU4eCKUX BEILIECTB

1. 3agaHus Ha  COCTaBJICHUE
MOJICKYJIIPHBIX M WMOHHBIX DPEaKIHi
C y4JacTHEeM KHCIOT, OCHOBAHUH H
coJiel, YCTAHOBJICHHE HM3MEHEHHS
KHCJIOTHOCTH CPEAbI

2. Jlaboparopuas pabota «Twurmbt
XHUMHUYCCKUX PEaKIUi»

Pazgen 3. Crpoenne wu
CBOiicTBAa  HeOpPraHM4ecKHX
BeLIECTB

HccnegoBate  cTpoeHne H
cBOiiCTBa HeOpraHN4ecKUX
BeLIEeCTB

Konrpoabnas paéora
«CBoiicTBa HEOPraHU4eCKHX
BelIECTBY

3.1

OK 02
OK 05

Knaccuduxanus,
HOMCHKJIATypa M  CTPOCHHE
HEOPraHM4YECKUX BEIIECTB

Knaccupuuuposats
HEOPraHWYeCKUE  BEIIECTBAa B
COOTBETCTBHHM C UX CTPOCHHUEM

1. Tect «HomeHKnaTypa U Ha3BaHHE
HEOPTaHWYECKUX BEIIECTB HCXOJS
U3 UX XUMHYECKOH (OPMYNBI MIN
COCTaBJICHHE XMMHUUECKOH (HopMyJIbl
WCXOMsl M3 Ha3BaHWs BELIECTBA II0
MEXKJIYHAPOJIHOW WJIM TPHUBHAJILHOU
HOMEHKJIAType».

2. 3amauu Ha pacyeT MacCOBOM JOIH
(Macchl) XHUMHYECKOTO DJICMEHTa
(coenuHEHUs) B MOJIEKYJIe (CMECH).
3. IlpakTuyeckue 3agaHus IO
KJIaccu(UKaly, HOMEHKIAType |
XUMHUYECKIM hopmynam
HEOPraHUYEeCKHX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. Ilpaktnueckwe 3amaHus Ha
onpezeneHue XUMHUECKOM
aKTHBHOCTH BEIECTB B
3aBICUMOCTH BHJA XHMHYECKOH
CBSI3M M THIA KPHCTAIIMYECKOMH
peLIeTKH

32

OK 02
OK 05

Du3NK0-XMMHUYECKHE CBOKMCTBA
HEOPraHUYECKHX BEIIECTB

VYcranaBnuBaTh 3aBUCHMOCTb
(DU3MKO-XUMHYIECKHX CBOMUCTB
HEOPTaHWYECKHX  BEHmIECTB  OT
CTPOCHHUSI aTOMOB W MOJIEKYI, a
Tafoke THMA KPUCTAJUTMYECKOH
PpeIIeTKH

1. Tect «OcoOEHHOCTH XMMHUYECKHX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHHUIA, aM(OTEPHBIX
TUIPOKCHUJIOB U COJIEH».

2. 3amaHms Ha  COCTaBJICHHE
YpaBHEHUN XMMHUYECKHUX peakiuil ¢
y4acTHeM TPOCTBIX M  CIIOXKHBIX
HEOPraHWYECKHX BEUIECTB: OKCHIOB
METaJlIoB, HEMETaJLIOB "
aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUIECKHX KHCJIOT,
OCHOBaHUIT u aM(OTepHBIX
THIPOKCH/IOB, HEOPraHUIEeCKHX
colelf,  XapakTepW3yIOINX WX
CBOCTBA U CIIOCOOBI MOTY4YEHHUS.

3. [TpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTHYECKHe 3a1aHus Ha
CBOMCTBA u MOJIyYEHUE
HEOPraHWIECKHUX BEIIECTB
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OK 02
OK 05
OK 06

Wnentudukanms
HEOPraHMIECKHUX BEIECTB

Hccnenosats KauyeCTBEHHEIE
peaxkuuu HEOPTaHUYECKUX
BEIIECTB

1. [IpaxkTHKO-OpUEHTHPOBAHHBIE
3amaHus o COCTaBJICHUIO
XMMHUYECKUX PpeakIHi ¢ ydacTuem
HEOPraHUYeCKUX BEILIECTB,
UCTIONIb3yEMBIX Ui UX
HUACHTH(UKAIMH.
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2.JIaboparopHas pabora:
«MnenTndukanus HEOPraHMYECKUX
BELIIECTBY

4 Pazgen 4. Crpoenne wu | HccaenoBatb cTpoeHue u | Konrpoabnas pabora
cBoiicTBa OpraHmvyecKHux | cBoiicTBa oprannyecknx | «Ctpoenue H cBOiicTBa
BelllecTB BeleCTB OpPraHHYeCKHX BeIecTB»
4.1 OK 02 Knaccuduxarmus, crpoenne u | Kimaccudurmposars 1. 3agaHus Ha  cocTaBJICHHE
HOMEHKJIaTypa OpPraHHYECKUX | OpPTraHHYECKUE BEIECTBA B | Ha3BaHUi OpraHUYEeCcKHX
BEILECTB COOTBETCTBUH C UX CTPOCHHEM COeMHEHNI 10 TPHBUATBHON WIIH
MEXyHAPOJHOW CHUCTEMATHYECKON
HOMEHKIIATYype.
2. 3aaHus Ha COCTaBJICHUE ITOJHBIX
U COKpAIIEHHBIX  CTPYKTYPHBIX
(opMyT OpPraHMYECKHX BEIIECTB
OTZIENBHBIX KJIACCOB.
3. 3agmaum Ha  ompenelcHHE
npocTenei (bopmye
OpPTaHWYECKOH MOJEKYIBI, HCXOJII
13 DIIEMEHTHOT0 cocTaBa (B %)
4.2 OK 02 CaoiicTBa OpraHUYeCcKUX | YCTaHaBIUBATh 3aBUcMMOCTh | 1. 3ajgaHus Ha  coCTaBlICHHE
OK 05 COEJIMHEHUH (DU3MKO-XHUMHYECKHX CBOWCTB | YpaBHEHUH XMMHYECKUX peaKLui c
OK 06 OpPraHUYECKUX BEILIECTB OT | ydacTHEM OpraHH4ecKUX BeELIeCTB
CTPOCHUS MOJIEKYIT Ha OCHOBAaHMH WX COCTaBa |
CTpPOCHUSL.
2. 3amaHums Ha  COCTaBJICHHE
YpPaBHEHUN XMMUYECKHX pEaKIHi,
WIITIOCTPUPYIOLIHX XHMHYECKHUE
CBOWCTBA € Y4YETOM MEXAaHU3MOB
NPOTEKaHWs JaHHBIX peakuuid u
TEHETHYECKOU CBSI3H OPraHMYECKHX
BEILIECTB PA3HBIX KJIACCOB.
3. PacuerHsle 3amaqn o
YPaBHEHUSIM pEaKIui € ydJacTHEM
OPTaHNYECKUX BEIIECTB.
4. JlaGoparopHas pabota
«[IpeBpamenust OpraHU4ecKHX
BEILIECTB P HArPeBaHUN)
4.3 OK 02 Unentudukanns HccnenoBath kadyecTBeHHble | 1.ITpakTHKO-OpHEHTHpOBaHHBIE
OK 05 OpPTaHWYECKHX BEIIECTB, WX | PEaKIuH OpPTaHMYECKHX | 3aJaHUSI o COCTaBIICHUIO
OK 06 3HAQUeHWE M TPHIMCHEHHE B | COCJMHECHHH OTACNBHBIX KIACCOB | XMMHUYECKHX PEAKIUH C yJacTHeM
OBITOBOH ¥ IPOM3BOACTBEHHON OpPTaHMYECKHX BENmEeCTB, B T.U.
JeATeTbHOCTH YeTI0BeKa HCTIONB3YEeMBIX JUISt nx
uneHtuGUKanmuu B OBITY W
MPOMBIIUIEHHOCTH.
2.JIabopartopHast paborta:
«nenTndukanms  OpraHUYECKHX
COEJIMHEHUH OT/IEJIbHBIX KIaCCOBY»
5 Paznesn 5. Kunernueckue u | XapakTepu3oBaTh BJIMSIHUE
TepMOAMHAMHYeCKHe pasaM4HbIX  (aKTopoB  Ha
3aKOHOMEPHOCTH paBHOBecHe " CKOPOCTh
TMPOTEeKAHMS XHMAYeCKHX | XHMHYEeCKHX peaKIuii
peakumii
5 OK 02 CKopocTb XMUMHUUYECKHX | XapaKTepu30BaTh BiusHUe | [lpakTuKo-opHeHTHpOBaHHBIE
OK 05 peakIuii. XuMnueckoe | KOHIEHTPAINH pearupylomunx | TeOpeTHYeCKHe 3aaHus Ha aHaIu3
paBHOBecHe BEIIECTB ¥ TEMIepaTypsl Ha | (akTopos, BIIUSTFOIITIX Ha
CKOPOCTh XUMHYECKHX PEeaKIHit HU3MEHEHHE CKOPOCTH XHMHYECKOH
XapaxTepu3oBaTb BIMSTHHE | PEaKIWU. IpakTuko-
W3MEHEHUSI KOHIIGHTPALlNH | OPUEHTHPOBAHHBIE  3aJaHus  Ha
BEUIECTB, PEAKUUU Cpeabl U | IPUMEHEHHE MIpUHIUIIA Jle-
TEMIIEPATYPhI Ha CMCIHICHHUEC [IlaTense JUIA HaXO0XICHUA
XUMHUYECKOT'O PaBHOBECHUSA HarpaBJICHUA CMCIICHUA
PaBHOBECHUA XUMHUYCCKOM pCakuuu 1
aHanmu3 (HaKTOPOB, BIMSIONIMX Ha
CMeIIeHnEe XHMHYECKOTO
paBHOBECHS
6 Paznen 6. PacTtBopsl HccaenoBarb HCTHHHbIE
PacTBOpPbI c 3aJaHHBIMH
XapaKTepHCTHKAMH
6.1 OK 02 [loHsTHE O pacTBOpax Pa3nuyath MCTHHHBIE PACTBOPBI 1. 3agauM Ha IPUTOTOBJICHUE
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OK 05

pacTBOpOB
2. IlpakTuxo-
OPHUEHTHPOBAHHbIC
pacueTHble 3ajaHus  Ha
JICHEepCHBIE CHCTEMBHI,
UCIIOJIBb3YeMble B OBITOBOM
u MIPOHU3BOJICTBEHHOI

JACATCIIBHOCTH YCJIOBCKa

6.2 OK 02 HUccnenoBanne cBoiictB | MccnenoBath ¢usuko- | Jlaboparopuas pabora
OK 06 pacTBopoB XMMHYECKHE CBOiicTBa MCTUHHBIX | «[IpHUroTOBIEHHE PACTBOPOBY.
pacTBOpOB
I IIpodeccnonaIbHO-0PHEHTUPOBAHHOE CO/lePKaHME (COAeP:KAHUE NPHKJIATHOTI0 MOAYJIs)
7 Pazpen 7. OueHuBaTh nocaencTeus | 3ammura Keiica (¢ yuerom Oyayuieit
Xumus B ObITY H | OBITOBOHi M NPOM3BOJACTBEHHOW | NMPOodecCHOHANIBLHOI
NPOU3BO/ICTBEHHOI AesiTeIbHOCTH  4YeJoBeKa ¢ | JAesiTeIbHOCTH)
JesiTeTbHOCTH YeJI0BeKa no3uumii 3K0JIOTHYeCKOii
0e30MaCHOCTH
7.1 OK 02 Xumus B OBITY u | OueHuBarb nocneactsus | Keiic (¢ yuerom  Oymymeit
OK 05 IIPOU3BOJCTBEHHOM OBITOBOM M IIPOM3BOJCTBEHHOH | NpoQecCHOHATBHOM NesTeIbHOCTH)
OK 06 JeSITEIbHOCTH YeI0BeKa JIeSITEIbHOCTH YyesloBeKa ¢ | Bo3MorxHBIE TeMbI KEHCOB:
OK 03 NO3ULUI skosornueckoil | 1. Iloreruienue — knumara U
IIK 3.5 06€e30I1aCHOCTH BBICBOOOJKICHUE T'a30BBIX THIIPATOB
MK 4.4 CO JIHa OKEeaHa.

2. bynymue MarepHaibl 1Js aBHa-,
MAIIUHO- U IPHOOPOCTPOCHHUS.

3. HoBele  martepmanmsl Ui
COJIHEYHBIX OaTape.

4. JlexapcrBa Ha
pacTHTEIBHBIX IIPErapaToB

OCHOBEC
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