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PACCMOTPEHO COTI'JTJACOBAHO

Ha 3acenanuu LK 3am. nupekropa no YMP
00111600pa30BaTEIIbHBIX,

€CTECTBCHHOHAYYHBIX

Y TYMaHUTAPHBIX AUCLUUTUINH

[Iporpamma yue6Hoi gucruminasl OO/.10 Xumust pazpabotaHa B COOTBETCTBUU C
[Tpuka3zom MunucrtepcrBa oOpazoBanus u Hayku Poccun ot 09.12.2016 Ne 1582 (pen.
or  01.09.2022) "O6  yrBepxkaeHuu  (DeaepasbHOIO  TOCYJIAPCTBEHHOTO
00pa30BaTENbHOIO CTAaHAApTa CpeaHero MpodecCUOHATIBHOTO O0pa3oBaHUsl IO
crneruanbHOCcTH 15.02.14 OcHanienne cpeacTBaMyd aBTOMATU3AMA TEXHOJIOTUYECKUX
IPOLIECCOB U MPOU3BOJACTB (1o otpacisam)" (3apeructpupoBaHo B Munrocre Poccun
23.12.2016 Ne 44917), pexkoMeHIAIUSAMH 110 OPTraHU3AIMH IOJIYYCHHS CPETHETO
oOuiero o0Opa3oBaHus B Ipeneiaax OCBOEHHUs 00Opa3oBaTENbHBIX MPOrpaMM CPEIHErO
npodecCUOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIIEro 00pa3oBaHUs C yUETOM
TpeOoBaHuil (eepalbHbIX TOCYJAPCTBEHHBIX O0O0pa30BaTENIbHBIX CTAaHAAPTOB U
[OJy4aeMOM CHEIUATbHOCTH WM TNPOPEcCCUH CPeaHEero MnpodeccrnoHalIbHOrO
oOpa3zoBanust (muceMo JlemapTamMeHTa TOCYIapCTBEHHOM TMOJIUTHUKA B cdepe
HOJTr0TOBKH pabounx kaapoB u JII1O Munobprayku Poccun ot 17.03.2015 Ne 06-259),
Ha ocHoBaHuM [IpumepHoit paboyeit mporpaMmbl 00111e00pa30BaTENBEHOMN AUCIUTLIUHBI
«Xumus» s TpodecCHOHABHBIX 00pa30BaTENbHBIX OpraHU3aluid, pa3padOTaHHON
OI'oy A0 «MactutyT pa3Butus NpodecCHoHAIBHOTO 00pa3oBaHUs» (0a30BbIi
ypoBeHb, BapuaHT 1) (mpotokon Nel4 ot 30.11.2022).
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHOUILIAHBI «XUMMUS»

1.1. MecTo0 AUCHMILUIMHBI B CTPYKTYpe OCHOBHOWH NPO(hecCHOHAIBHOII
o0pa3oBaTe/IbHOM MPOrpamMMbl

OO61eo0pazoBaTenbHas AUCHUIUIMHA « XUMUSD» U3y4aeTcs Ha 0a30BOM ypOBHE B
00111e00pa3oBaTeIbHOM I[UKJIE Y4YeOHOro IUlaHa OCHOBHOM Mpo¢ecCHOHANIbHON
oOpasoBarenbHON mporpammsbl crenuanbHocTu 15.02.14 «OcHaienue cpeacTBaMu
aBTOMATHU3aIIMH TEXHOJIOTMUECKHUX MPOIIECCOB U MPOU3BOACTB (T10 OTPACTISIM)».

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» HAa 0A30BOM YPOBHE COCTaBIIsIET 72 4aca,
13 KOTOpBIX 58 "aca — 6a30BbIi MOYIH (6 pa3aenoB) u 12 4acoB — MpHUKIaTHON MOTYJTb
(1 paznmen), BKIIOYAIOMIUMA MPAKTUKO-OPUEHTUPOBAHHOE COJEPKaHUE CIEUAIBHOCTH,
2 qaca — nuddepeHupoBaHHbIN 3a4eT.

[IpuknagHo MonayJib BKJIO4aeT oOauH  pasnen. Pasgen 7  «Xumusd
MIPOU3BOJICTBEHHOM JEATEIBLHOCTH YEJIOBEKAa» pEaM3yeTcsl Ha MaTephayie KeucoB,
CBS3aHHBIX C  DKOJOTMYECKONM  O€30MacHOCTbIO W OLICHKOM  MOCHEACTBUMN
MPOU3BOJICTBEHHON JIEATEIILHOCTH, IO OTpaciu Oyaymeid npodeccuoHaaIbHON
JEATEIIbBHOCTH O0yJaroIIUXCl.

[lepron oOydeHus U pacipeiesIeHHE 10 CeEMeCTpaM OnpeAesieT o0pa3oBaTesibHas
OpraHu3alMsl CaMOCTOSATENIbHO, C YYETOM JIOTUKH (OPMHUPOBAHUS TMPEIMETHBIX
pe3ynbTaTOB, OOUIUX U MPOPECCHOHATBHBIX KOMIETEHIIUN, MEKITPEAMETHBIX CBSI3EH C
JPYTUMU TMCHUILTHHAMU 00111e00pa30BaTeIbHOTO U 00IIeNpOo(hEeCCHOHATBFHOTO IUKIIOB
y4eOHOro I1aHa.

1.2. llesiu ¥ uIaHMpyeMble pe3yJabTaThl 0CBOCHHUS AUCHHUIIINHBI

1.2.1. Hean 1 3a1a4 JUCUUIJINHBI

®opMUpOBaHUE Yy CTYACHTOB MPEJCTABICHUS O XMMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHOHAYYHO! KAPTUHBI MUPA KaK OCHOBBI IPUHATHS PEIIEHUN B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOIO ITOBEAEHUS B IPUPOJHON cpere.

3apaum IMCUMIINHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SABJIEHUM B OKPYKAIOUIEH CpeAe, LENOCTHOM HAy4YHOW KapTUHBI MHpA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBIATH (POPMYJbl HEOPraHMYECKUX W OPTraHMYECKHX
BEIIECTB, YPABHEHHS] XUMUYECKUX PEaKUUH, OOBSCHATh UX CMBICI, HHTEPIIPETUPOBATD
pPE3yNbTATHl XUMUYECKUX 3KCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MPOBEAEHUS  MNPOCTEHIINX  XUMHUYECKHX
HKCTIEPUMEHTAILHBIX UCCIICIOBAHUH C COOII0O/ICHUEM MPaBUII 0€30MacHOTO 0OpalleHus
C BEUIECTBAMU U J1abOpaTOPHBIM 000PYA0BAHUEM;



4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OPMAIUMI0O XUMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI POrHO3UPOBATH MOCIEICTBUS CBOCH NEATEILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MMPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh MOHWMAHHUE 3HAYMMOCTU JOCTIDKCHHH XUMHUYECKOW HAyKU U
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITUATBHON U TPOU3BOJACTBEHHOM cdep.



1.2.2. Il;ianupyemMble pe3yabTaThbl 0CBOCHHS 0011e00pa3oBaTe/ibHOM JMCHMILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

- YCTaHaBJ'H/IBaTI) CYHICCTBCHHBIﬁ HpI/I3HaK NI
OCHOBaHUs MJi1 CPaBHEHHs, KIacCU(PUKALUU U
00001IeHMS;

- ONpeAeNsiTh IeNu JeATEIbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

3aJaBaTb

Koa n IlnanupyemMble pe3yJbTaThl OCBOCHUS JUCITHNIMHBI

HAHMEHOBaHMHE

‘bOpM"pyeM“UX Oomme! JucuuninHapHbIe?

KOMIIEeTeHI[N I

OK 01. B yacTu TPpy10BOI0 BOCIIUTAHMS: - BIQJETh CHCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TPYIy, OCO3HaHHE IIEHHOCTH | OCHOBOIMOJAralomue MOHITHS (XUMUYECKHI AJIEMEHT, aTOM, JJIEKTpOHHAas

CIOCOOBI MacTepcTBa, TpyAoao0ue; obojiouKka atoma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYJIa,

pElICHUS 33134 -  TOTOBHOCTh K AaKTUBHOM JICATEIILHOCTH | BAJICHTHOCTb, JJICKTPOOTPHUIATEIBHOCTD, CTEIECHb OKHCIICHHS, XHMHYECKas

po(heCCHOHANIEH | TEXHOJIOTHYSCKON Hu COIIMAJIBHOM | CBSA3b, MOJIb, MOJISIPHAsE Macca, MOJSIPHBIM OO0BEM, YIJIEPOJIHBIN CKEJIET,

Oif IEeATENILHOCTH | HAIIPABIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, | QYHKIMOHANIbHAS TPYIINA, PaguKal, U30MEpHUs, U30MEPhI, TOMOJIOTUYECKUI

MPUMEHUTEIBHO | TUIAHUPOBATh W CAMOCTOSITEIBHO  BBITIOJIHATH | PSiZl, TOMOJIOTH, YTIE€BOJAOPO/IbI, KUCIOPO/- U a30TCOJEPKAIllE COCTUHECHHUS,

K pa3JInuYHbIM TaKylo JAesITebHOCTD; OHMOJIOTMYECKH aKTHBHbIE BellecTBa (YIJIEBOAbBI, >KUPBI, OCNKH), MOHOMED,

KOHTEKCTaM - HUHTEpeC K pa3IUYHBIM chepam | moauMep, CTPYKTYpHOE  3BEHO, BBICOKOMOJICKYJSIPHBIC  COCIUHCHHUS,
podeCCHOHAIBHON JCATEIBHOCTH, KPUCTAJUTMYECKasi peIleTKa, THUIBl XHUMHYECKUX peaKIuil (OKHCIUTEIbHO-
ORilaleHHe YHHMBEPCAJBHBIMH  Y4e0HBIMH | BOCCTAHOBUTENbHbIE, 3K30-U SHAOTEPMHUECKUE, PEaKIIMM UOHHOTO 0OMEHa),
NMO3HABATEJIbHBIMH A€l CTBUSIMMU: pacTBOp, JIEKTPOIUTHI, HEIIEKTPOIHUTHI, SJIEKTPOJIUTAYECKAS] AUCCOLMALIMS,
a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS: OKHCITUTENh, BOCCTAHOBUTEIh, CKOPOCTh XMMUYECKON peaKIuu, XUMUUIECKOe
- CaMOCTOSATEILHO (hopMynupoBath U | paBHOBECHE), TEOpPUM U 3aKOHBI (TEOpUs XHMMHUYECKOTO CTPOSHUS
aKTyaJIM3upoBaTh MpoOJeMy, pacCMaTpUBaTh €€ | opraHudeckux BemecTB A.M. byTiepoBa, Teopus 3JIEKTPOJIUTUUYECKON
BCECTOPOHHE; aucconuanuu, nepuoaudeckuid 3akod .M. MenneneeBa, 3akOH COXpaHEHUS

MaCCI)I), 3aKOHOMCPHOCTH, CHUMBOJIMYCCKHI SI3BIK XUMHU, q)aKTOJ'IOI‘I/ILIeCKI/Ie
CBCACHUA O CBOI\/’ICTBaX, COCTaBe, MMOJIYYCHUU U 0C30IMaCHOM HCIIOJIb30BAHUH
BayKHEHIITHX HCOPTraHNYCCKUX HW OPraHUuvdCCKHUX BCIICCTB B 6I)ITy n
HpaKTH‘{CCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

- YMCTH BBIABIIATH XapPaKTCPHBIC IMPU3HAKH W B3aWMMOCBA3b H3YYCHHBIX

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesybTaTbl 3 ®rOC COO (B nocnegHelt peaakLmm ot 12.08.2022) 8 oTrnaronbHoM popme, bopmupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

2 IncumMnanHapHble (MpeameTHbIe) pe3ybTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




- BBISABJIATH 3aKOHOMepHOCTI/I )41 HpOTI/IBOpe‘-H/ISI B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCHUTH KOppCKTI/IBLI B ACATCIIbHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YIbTATOB IIETISM,
OILICHHUBATH pI/ICKI/I HOCHCI[CTBI/If/i JACATCIIbHOCTH,

- pa3BHUBaTh KpPEATUBHOE MBIIUICHUE IIPH
pemeHI/m JKN3HCHHBIX HpOGJ’IGM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeCTBUS:

- BJIAJICTh HABBIKAMH y4EOHO-UCCIICIOBATEIHCKOM
U TPOEKTHOW  JIEATEIIbHOCTH,  HaBBIKAMHU
paspetnieHus rnpoodiuem;

- BBIABJIATH TNPUYHMHHO-CIICJICTBEHHBIC CBSI3H M
aKTya.HI/I3I/IpOBaTI) 3a)1aqy, BBIABUT'AaTHb FI/IHOTC?;Y cec
pelIeHus, HaXOJHTh apryMEHTBI TUIS
JIOKA3aTeIbCTBA CBOWIX YTBEPXKICHUH, 3a/1aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHaJII/I3I/IpOBaTI) HOJIy‘-IeHHBIe B XO0I¢e peHICHI/Iﬂ
3aaud pe3yibTaTbl, KPUTHUECKH OLIEHUBATH UX
JIOCTOBEPHOCTh, TPOTHO3HPOBATH H3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMCTI) HepeHOCI/ITI) 3HAHUS B n03HaBaTeany}o nu
MPAKTHUYECKYIO 00JaCTH KUZHEIEATEIbHOCTH;

- YMETh HHTEIPUpPOBATh 3HAHUA W3 pPa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABUTAaThb HOBBIC niaeu,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHUS B
MO3HABATENILHON M COIMAIbHOM MPaKTHUKE

npeJlarath

HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC ITOHATUA IIPU OIMUCAHUHN CTPOCHUA U
CBOMCTB HCOPTaHUYCCKUX M OpPraHNMYCCKHUX BEIIECCTB H HX npeBpameHI/Iﬁ;

BBIABJIATH B3aMMOCB3b XUMHUYCCKHUX 3HAHUM C IIOHATUAMU n
IpEACTAaBICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX IMIPECAMETOB;

- YMCTb UCIIOJIB30BaTh HanMCHOBAaHUA XHUMHUYCCKUX COGIII/IHGHI/Iﬁ
MCKIAYHApPOAHOIo  COHO3a TCOpCTI/I‘IeCKOﬁ n HpHKHaHHOﬁ XUMHHU H

TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIMX BEIECTB (3TUJICH, alleTUIICH, TJTUIEPHH,
¢denon, Qopmanbaerus, YyKCyCHas KHCIOTa, TJUIMH, YyrapHbli ras,
YIJIEKHUCIIBIN ra3, aMMHaK, raiieHas U3BeCTb, HETallleHass U3BECTb, TUTHEBAS
colla U APYTUX), COCTaBIATH (POPMYJIbl HEOPTaHMUYECKUX U OPraHUYECKUX
BEILIECTB, YPaBHEHUS XHUMHYECKUX PpEAKIUN, OOBACHITH WX CMBICI;
MOATBEPKIaTh XapaKTepHbIe XUMHYECKHE CBOICTBa BEIICCTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHUM XUMHUYECKHUX
peaKInii;

- YMETh YCTAHABJIMBATh MPUHAJICKHOCTh H3YUYCHHBIX HEOPTraHWUYECKUX WU
OpPraHMYECKUX BEIIECTB K OMpPEIEICHHBIM KJaccaM U TPYIIaM COeIWHEHUH,
XapakTEepU30BaTh UX COCTaB M BAXKHEWIIIME CBOWCTBA; OMPENEIATH BUIBI
XUMHUYECKHUX CBs3ei (KOBaJeHTHAas, WOHHAs, METa/lIndecKasi, BOJIOPOIHAN),
THUIIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCH(PUIIMPOBATH XUMUYECKUE
peaKkiuy;

- chopMupoBaTh TPENCTABICHUS: O XHMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAY4YHOW KapTHHBI MHpA, POJIM XUMHUHM B TO3HAHWM SIBIICHUMN
npuposibl, B (GOPMHUPOBAHUM MBIIUICHUS U KYJIBTYpPhl JIMYHOCTH, €€
(YHKITMOHATTBHOW TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHus] MPaKTUUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/JI0POBBIO U
MIPUPOIHOM CPEE;

- YMETh TPOBOJUTH PACUYEThl MO XUMHUYECKUM (OpMylIaM U YpaBHEHUSIM
XUMHYECKUX  pEeaKlMid ¢  HCIONb30BaHWEM  (U3MYECKUX  BEJIHYMH,
XapaKTEePU3YIONINX BEIIECTBA ¢ KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHITHS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
MOWCKa, aHAIH3a
u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUTSI BBITIOJTHEHUST
3a/1a4y
npohecCuoHaTbH
O I TENBHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- chOpMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd U OOIIECTBEHHOW MPaKTUKU,
OCHOBaHHOT'O Ha Jaore KYJIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHHIO CBOEr0 MECTa B
HOJIUKYJIBTYPHOM MHDE;

- COBEpPLIECHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON
KYJIBTYpPbI KaK CPEJICTBA B3aUMOJAEUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHUE LIEHHOCTH HAay4YHOW JEeATEeIbHOCTH,

TFOTOBHOCTb  OCYLIECTBIIITh ~ NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYAJIbHO U B TPYIIIIE;

OBilaleHHe  YHHMBeEPCAJBbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHBIMH AeHCTBUIMMU:

B) pabdora ¢ nHpopmanueii:

- BJIaJICTh HABBIKAMH MOJy4yeHUs! HH(OPMALIUU U3
WCTOYHHKOB PAa3HbIX THUIIOB, CaMOCTOSTEIbHO
OCYLIECTBIISATh MOUCK, aHATIN3, CHCTEMAaTH3aLUIO U
WHTEpIpeTaIuio HHHOPMAIIMN Pa3IMYHBIX BUJIOB
u GopM IIpeICTaBICHHUS,

- CO3/1aBaTh TEKCThl B PA3JIMYHBIX (opMarax c
y4eTOM Ha3HaueHus HWHGOpMaLUU U IENEeBOU
ayIUTOPUH, BBIOMpass ONTHMAIBHYIO (QopMy
MIPEACTABICHUS U BU3YAIU3alIlNH;

- OIEHUBATh JOCTOBEPHOCThH, JIETUTUMHOCTh
uH(pOpMaIlMK, €€ COOTBETCTBHE MPABOBBIM U
MOPJTbHO-ITUYECKUM HOPMaM;

- HCMOJB30BaTh CPeACTBAa WH(GOPMAIMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJOTUHA B pEHICHUU

KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpTraHHU3allMOHHBIX 3aga4 C CO6J'IIO)I€HI/IeM
TpC6OB3.HHI>i OProHOMHKH, TCXHHUKHU

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI SKCIEPUMEHT (IIPEBPALLICHUS
OpPraHMYECKUX BEUIECTB IIPHU HArpeBaHHUH, TIOJyYEHUE ITHIICHA U U3YyYSHHE €T
CBOMCTB, KAaueCTBEHHBIE PEAKIUM Ha aIbJErHJbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OelKOB MPH HarpeBaHHUM, [[BETHbIC PeaKkui OEIKOB;
MPOBOJIUTH PEAKIIMA HOHHOTO 0OMEHa, OTIPEIeNIATh CPEy BOJHBIX PACTBOPOB,
KauecTBEHHbIE peakIuu Ha cyinbdaT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramipl") B COOTBETCTBUM C MPABUJIAMH TEXHHKH O€30MACHOCTH TPH
00paleHn! ¢ BEHIeCTBAaMH M JIAOOPaTOPHBIM 000pYyI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO OHKCIEepHUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOINX PEAKIHMid U (HOPMYIHPOBATH BHIBOJBI HAa OCHOBE 3THX
PE3yNbTaTOB;

- YMETb aHAJIM3UPOBATh XUMUUECKYIO HH(OPMALIKIO, ITOJIYyYaEMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi uHdopmanmu, cetb IHTepHET U apyrue);

- BJIa/IeTh OCHOBHBIMU METOIAMU HAYYHOI'O [IO3HAHUS BEIIECTB U XMMHUECKUX
sBIIeHUH (HaOMI0eHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMeTb MpPOBOJIUTH PacueThl MO XHUMHUYECKHM (opMylaM M YpaBHEHHSIM
XUMHUYECKUX  peakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bema
(HopManbHbIE YyCJIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHUE 3HAHMs JJIs MPHUHITHUS PElIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHUEM




0€30IIaCHOCTH, THUTHEHBI, pecypcocOepekeHus,
NPaBOBBIX W OTHYECKHX  HOPM,  HOPM
uH(OPMAIIMOHHOK 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€301MacHOCTH
JUYHOCTH,

OK 04.
DddexkTuBHO
B3aMMO/ICICTBOB
aTh ¥ paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CAMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMH yuebHo-
HCCIIEIOBATENILCKOM, MPOCKTHOM W COLMAIbHOU
JIeSITeJIbHOCTH;

OBaanenue YHHBEPCAJIbHBIMHA
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasI 1eATeJIbHOCTD.

- TIOHMMaTh M HCHOJIb30BAaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- INPUHHUMATh ILEIUM COBMECTHOM JEATEIBHOCTH,
OPraHu30BbIBaTh U KOOPAUHUPOBATH IEUCTBUS 110
€¢ JIOCTHIKCHHIO. COCTaBIATL IJIaH JCHCTBUM,

pacnpeieniaTte  polM € y4eTOM  MHEHHH
YYaCTHUKOB OOCYXKIaTh pe3yJIbTaThl COBMECTHON
paboThI;

- KOOpJIUHHUPOBAaTh M BBINOJHATH paboTy B
YCIIOBUSX peanbHOro, BUPTYaJILHOTO u
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYLIECTBIATH IIO3UTUBHOE CTPATErHYECKOE
MIOBEJICHUE B PA3JIMYHBIX CHUTYyalUsX, MPOSIBIATH

TBOPYECTBO u BOOOpaKeHUeE, OBITH
WHULUATUBHBIM
OsJageHue YHHUBepPCAJbHBIMU

PETyJIATUBHBIMU HeﬁCTBHHMH:
I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI AIKCIIEPUMEHT (ITPEBPALLICHUS
OpPraHUYECKUX BEILECTB IIPU HarpeBaHUH, [TOJyYCHHE STHIIEHA U U3yUCHHE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIMM Ha albJErHlbl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; AeHaTypauus OEJIKOB IPU HAarpeBaHHUM, LIBETHbIE PEAKIUU OEJIKOB;
IIPOBOAUTH PEAKIIUM HOHHOI'O OOMEHA, ONPEEINIATh CPEy BOJHBIX PACTBOPOB,
KayecTBEHHbIE peakUuu Ha cyibdar-, KapOOHAT- M XJOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 331a4u 110 TeMaM "MeTaisl"
u "Hemeramnpl") B COOTBETCTBUHU C NMpaBHJIAMU TEXHUKH O€30MaCHOCTH MPH
oOpallleHHnH ¢ BelleCTBaMH U JIAOOPATOPHBIM 000PYIOBAHUEM; IIPEICTABIIATh
pe3yabTaThl XMMHUYECKOTOo 3KCIepUMeHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOINX PEAKIHid U (HOPMYyTMpPOBATH BBHIBOJIBI Ha OCHOBE JTHUX
pE3yJIBTAaTOB




- TPUHUMATh MOTUBBI W apryMEHTBI JPYTUX
JIIOJICH NP aHATIU3€e PE3yJIbTaTOB JICATCIIBHOCTH,
- MPU3HABATH CBOE MPABO ¥ MPABO APYTUX JTIOACH
Ha OLIMOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOro YeJIOBEKa;

OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOLICH
CopeiicTBoBaTh | - CPOPMUPOBAHHOCTH IKOJOTHYECKON KYIbTYpbI, | €CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TO3HAHWU SIBICHUN
COXpaHEHUIO NOHMMaHHE BIUSHHS COIMATBHO-DKOHOMUYECKHX | IPUPOABI, B (OPMHUPOBAHWM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpY Karolen MPOLECCOB HA  COCTOSHHME NPUPOJHOM U | QYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JUIsl pEIIeHUs MPAKTHYECKUX
Cpensl, COLMAIIHOM CpeZbl, OCO3HAaHWE TIIOOATBHOTO | 337a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0OPOBBIO H
pecypcocOepexe | xapaKkTepa 3KOJIOTHYECKUX MPodieM; IIPUPOIHOM CPEE;
HUIO, IPUMEHSATH | - TUTAHUPOBAHHE M OCYIIECTBJICHHE JEHCTBUH B | - yMETh COONIOJATh MpaBHIa HKOJOTHYECKHU IEIecO00pa3HOro MOBEICHUS B
3HaHUS 00 OKpYXKarollle cpele Ha OCHOBE 3HAHUS LeJieil | ObITY W TPYIOBOW NEATENbHOCTH B IENSIX COXPAHEHHUS CBOETrO 3/I0POBBS U
W3MEHEHUU YCTOMUYMBOIO pa3BUTHUS YEIIOBEUECTBA; OKPY’KalOIlled IPUPOJHOM Cpelbl; YYUTHIBATH OINACHOCTH BO3JECHCTBUS Ha
KJumara, AKTUBHOE HENPUATHE JCHUCTBUM, HPUHOCSIIMX | )KUBBIE OPraHU3Mbl ONPEIEICHHBIX BELIECTB, IIOHUMAs CMBICH IOKAa3aTems
NPUHIATIBI BpEJl OKPYKAIOIIEH CpeJe; MpeIEIbHON TOMYCTUMOW KOHUEHTPALIMU
OepeKIMBOro - yYMEHHE NPOTHO3UPOBATH HEOIArONPHUSTHbIE
IIPOU3BOJCTBA, OKOJIOTUYECKHUE ITOCIENCTBUS IIPEAIPUHUMACMBIX
3¢ PeKTUBHO JIEUCTBUN, IPEIOTBPALLATD HX;
JICHCTBOBATH B - pacuupenue OIIBITa JEeSTENIbHOCTU
YpE3BBIYANHBIX DKOJIOTMYECKOW HAIPaBJIEHHOCTH;
CUTyalusax - OBJIaACHNEC HaBBIKaMU y‘ieGHO-HCCHeHOBaTeHLCKOﬁ,

IMPOCKTHOU U COLIMATIBHOU JICATCIIBHOCTU.
IIK 3.5. - IUIAHUPOBAHHUE U OCYILECTBJICHUE JIEUCTBUHM B | - yMETh COOJIIO/IaTh PAaBUJIIA SKOJOTUYECKH 11€7I€CO00Pa3HOro NOBEICHNUS B
Kontpormnposats | okpykaromeil cpeie Ha OCHOBE 3HAHMS LENed | ObITY M TPYIOBOM JIEATENBHOCTH B LEIAX COXPAHEHUS CBOETO 3110POBbS U

KadecTBO paboT Mo
MOHTaXYy, HaJIJKe
U TEXHUYECKOMY
00CITy)KHBaHUIO
CUCTEM U CPEJICTB
aBTOMATH3AIINH,
BBIMOJTHSIEMbIX

YCTOWUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE JEHCTBHUM, IPUHOCSIINX
BpEIl OKPYKAIOIIEH Cpeie;

- yYMEHHE NPOTHO3UPOBATH HEOIArONPHUSATHbIE
JKOJIOTUYECKHE MTOCIEICTBHS NMPEAIPUHIMAEMBIX
JIEMCTBUM, IPEAOTBPALLATD UX;

OKpY>KaroIlel NpUPOTHON CPEIbl; YUUTHIBATh OACHOCTh BO3/ICUCTBUS Ha
JKUBBIE OPraHU3MBbI OIPEIEICHHBIX BEIIECTB, IOHUMAsl CMBICII ITI0KA3aTeNs]
MPEAEIIBHON JOMYCTUMON KOHIIEHTpalun




HOTYMHEHHBIM
HIEPCOHAIIOM U
co0II0IeHre HOPM
OXpaHbl Tpyaa u
OEPEIKITUBOTO
HPOU3BO/ICTBA.

- pacumpenue OIbITa JEeATEIILHOCTU
9KOJIOTHYECKOW HAIPaBJICHHOCTH;

- OBJIaJIeHNE HaBBIKAMH Y4€OHO-HCCIIEIOBATEIHCKOM,
MPOEKTHOM U COLUATIBHOM JIEATEIIbHOCTH.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJLHOM

JANCHOUIIVINHBI «XUMMU S

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUIIJIMHBI 72
B T.4.

OcHoBHOE coep:kaHue 58
BT. 4..

TeopeTuyeckoe o0yueHue 44
MPAKTUYECKHUE 3aHATHS 8
nmabopaTopHEIC 3aHATHS 6
IIpodeccuoHaTbHO-OpHEHTHPOBAHHOE CO/lep:KaHHe (Co/lep:KaHue 19
NMPUKJIAJTHOT0 MOYJIA)

BT. 4..

TeopeTuyeckoe o0yueHue 2
MPAKTUYECKHE 3aHITHS 10
IMpomesxxyTounas arrecramus (1uddepeHInpOBaHHBIN 3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HanmenoBanme Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U MPO(deccHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
. 'beM 4aCO0B
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib KOMIIeTCHIIM U
1 2 3 4
OcHoBHoOe cogepkaHue 58
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMOB
XHMHUECKHIX Teopernueckoe o0yueHue 4
3JIEMEHTOB H y .
npupoaa CoBpeMeHHast Mojelb CTpoeHus atoma. CHMBOJMYECKHM SI3BIK XUMHUU. XUMHUYECKUU DIIEMEHT.
XIMIUECKO DOnekTpoHHas KoHurypamnus aroma. Knaccudukamuss XUMHUECKUX DJIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CBS3H BasleHTHBIE ~ 3JIEKTPOHBL. BaneHTHOCTD. OnexTpoHHas  OpUpoja  XMUMHUYECKOH CBS3U. 4
DNEeKTPOOTPUIIATEILHOCTh. BUIbl XMMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeTaNInYecKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
Tema 1.2. OcHOBHOe coep:kaHue 4 OK 01
Ilepnoanueckuii OK 02
3aKOH M Tabnmura | 1€OpeTHYecKoe odyueHue 4
.M. Menneneera y
[Tepuoanueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneesa. @U3nyeckuii CMbICI
[lepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOTO AiemMeHTa B [lepuonnueckoit cucteme. MupoBO33peHUYECKOE M HAYYHOE 3HAUCHUE 4
Ilepunoanueckoro 3akona J[.11. Menneneesa. [Iporunoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
Pa3nen 2. XuMun4yeckue peakuuu 10
OcHoBHOe coaep:xkaHue 6
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Tema 2.1. Tunsr | TeopeTnueckoe 00yueHue 4 OK 01
XUMHYECKHX
peakituii Krnaccudukanus u THIIBI XUMUYECKUX PEAKIUN C y9acTHEeM HeOpraHmdecKux BemecTB. CocTaBiieHne

YpaBHEHUI peakuil COeAMHEHUS, PA3JI0KEHHUSI, 3aMEeIeHHsI, 0OMEHa, B T.4. peaKlUii TOpeHus,

OKUCJICHUS-BOCCTAHOBJICHHUSI.

YpaBHeHUsI OKUCIeHUsI-BOcCcTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTENb. 4

CocraBiieHre U YpaBHUBAHUE OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKIHI METOIOM JIEKTPOHHOTO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKLIMU B IPUPO/JIE, MPOU3BOICTBEHHBIX MIpolleccax U

KU3HEJCATCIILHOCTH OPTaHU3MOB

IIpakTHYeckune 3aHATHA 2

Pacyerbl mo ypaBHEHHSIM XHMHUYECKHX DPEAKIMi C HCIOIb30BAaHHEM Macchl, o0bemMa (HOpMalbHBIE 2

YCIIOBUSI) Ta30B, KOJIMYECTBA BEIICCTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
SHeKTponI/ITquCKa OK 04
1 qucconmanus u | 1€OpeTHdeckoe o0yuenue 2
WOHHBI 00OMEH .

Teopust MEKTPOIUTHICCKON aucconranui. VoHbI. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiuu HOHHOTO

obmena. CocTaBieHHE peaklMii MOHHOTO OOMEHa MyTeM COCTaBIEHHUS WX TMOJHBIX M COKPAIICHHBIX 2

HMOHHBIX YpaBHCHUU. KHCIOTHO-OCHOBHBIE peakiiy. 3aJaHusI Ha COCTABJIICHUE HOHHBIX PEaKITUit

JlabopaTopHble 3aHATHUS 2

[TpoBenenue peaknuii FOHHOTO 0OMEHa, OMIPEICIICHHE CPEJIbI BOJHBIX PACTBOPOB. 2
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAHMYECKHUX BEIECTB 14
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanmus, OK 02

Teopernueckoe o0yueHue 2
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HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEIICCTB

[Ipenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTsie U clI0kKHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHU/IBL, TUAPOKCH/IBI, KUCIOTHI, coiH). B3anMocBs3b
HEOPTraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrannmuueckue u amoppHbIe
BeIeCcTBA. TUIBI KPUCTAIIMYECKHUX PEIIETOK (aTOMHAs!, MOJICKYJISIpHAs, HOHHAS, METAJIIMYECKas ).
3aBHCUMOCTD (PU3UUECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU. 3aBUCUMOCTb
XMMHYECKOH aKTUBHOCTH BEIIECTB OT BHJa XMMUYECKOU CBSI3M M THUIIA KPHUCTAJUINYECKON PEIICTKH.
[TpuurHBEI MHOTOOOpA3Hs BEIIECTB

HpaKaneCRne 3aHATHSA

Pemenne mpakTHYecKUX 3aJaHUNA MO KIAaCCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (HopMmyriam
HEOPraHMYECKUX BEIIECTB PA3MYHBIX KJIaccoB (yrapHbIil ra3, yIJIEKHCIBIM Ta3, aMMHaK, ramieHas
W3BECTh, HETallleHast U3BECTh, MUTHEBAS COJIA U IPYTHUX): HA3bIBATh U COCTABIISITH (DOPMYITbI XUMUUECKHUX
BEILIECTB, ONPEAEIATH PUHAICKHOCTD K KJIACCy.

Tema 3.2. dusuko-
XUMHUYCCKUC
CBOMCTBaA
HGOpFaHI/I‘IeCKI/IX
BEIICCTB

OcHoBHOE CoaecpikaHue

Teopernueckoe o0yueHue

Mertamner. O0ue ¢uzndeckne M XUMHUYECKHE CBOWcTBa MeTaiwioB. CriocoObl mosydeHus. 3HaYeHUE
METAJUIOB M HEMETAJUIOB B MNPHUPOJE M >KU3HEAEATENbHOCTH 4eJoBeKa M opraHusmoB. Koppozus
METAJUIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alIUTHI METAJUIOB OT KOPPO3UHU

Hemeranmnpl. OOmme ¢usmyeckne MW XUMUYECKHE CBOMCTBA HEMETAUIOB. THWIHMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHUI HemeTaioB. KpyroBopoTsl
OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIAO0B, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJAHBIX COCHHHGHHﬁ,
BBICIIUX OKCHUJ0B U THAPOKCUIOB

IIpakTHyeckne 3aHATHA

OK 01
OK 02
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Pemenne npakTHUKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/JaHUN Ha CBOMCTBA, COCTaB, MOJYYEHHUE U

0e30MacHOe UCIOJIB30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOH 2

NesTeIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coiep:KkaHue 2 OK 01
Nnentuduxanys OK 02
HEOPraHHYECKHX JlaGopaTopHble 3aHATUS 2 OK 04
BEIIECTB

JlaboparopHas pabota «neHTudukaims HEOPraHUIECKIX BEIICCTBY.

WNnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIHOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB, 5

XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cyinbdar-, kapOOHAT- U XJIOPU-

AQHUOHBI, Ha KATUOH aMMOHHUS
Pasznea 4. CTpoeHue ¥ CBOIiCTBA OPraHNYeCKHUX BelleCTB 18
TeMma 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus,
CTpoeHHE 1 Teopernueckoe 00yuenue 2
HOMCHKIIATypa MecTo u 3HaYeHHE OpraHNYeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHuIeCKuX XHMMHMYECKOE CTPOEHHE KaK IOPSAJOK COEJIUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAaJE€HTHOCTH.
BCIICCTB OCHOBHBIE TOJIOKEHHSI TEOPUN XMMUYECKOTO CTPOEHUs OpraHMuyeckux coequHeHuit A.M. Bytieposa.

VYrnepoaHblii CKENeT OpraHu4yecKol MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO 2

CTpoeHus MosieKyI. M3oMepust u u3oMepsl.

[lonsitTne o @ynkuuoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUM OPraHUYECKUX

coeiMHeHU. MexxayHapo/1Hasi HOMEHKJIaTypa U IPUHIUIIBI HOMEHKIIATYPbl OPTaHUYECKUX COeTMHEHUH.

IIpakTH4eckue 3aHATHSA 2

HomeHnknatypa opraHM4ecKux COeIUHEHNH OTAEIbHBIX KJIaCCOB 2
Tema 4.2. OcHOBHOe coep:kaHue 8 OK 01
CaoiicTBa OK 02

Teopernueckoe o0yueHue 8
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OpTraHUYECKHUX
COCTUHEHUN

@OU3NKO-XMMUYECKUE CBOMCTBA OPraHMYECKUX COEAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psf v obmas popmyia; U3oMepus;
¢bu3nvecKkrue CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYUYCHHUS):

— TpeJebHbIe YrIeBOAOPOIbI (AIKaHbl M IHKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHMKOB TEIIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOIOPOAOB, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HeTpeiebHbIC (ATKEHBI, ATKWHBI M aJIKaIUEHbI) 1 apOMaTHYECKHE YIIIeBOA0POIbl. ['opeHune arneTieHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO MJIAMEHH JIJISl CBAPKU U PE3KU METAJJIOB

— KHCJIOPOCOAEPIKaIlNe COeAUHEHMs (CIIUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aJIbJETUABI U
KETOHBI, JKUpbI, yrieBoJsl). IIpakTHueckoe mNpUMEHEHHE STUJICHIJIMKOJSA, INIMLEpUHa, (QeHoxa.
[Ipumenenue ¢opmanbpaeryaa, ameranbIeruia, YKCYCHOM KHUCIOTBl. Mplla Kak COJM  BBICIIMX
KapOOHOBBIX KUCJIOT.

BricokomoneKynsipHble COeAMHEHUS (CHHTETUYECKHE U OMOJIOrMYeCKU-aKTUBHbIE). MOHOMED, OJIUMED,
CTPYKTypHOE 3BeHO. [lonmmmepu3anus 3TuiieHa Kak OCHOBHOE HAIPaBJICHUE €r0 UCIIOIb30BAHUS.
I'eHeTrueckas cBsI3b MEXAY KJIaCCAMU OPTaHUYECKUX COeTMHEHUN

CBoiicTBa OpPraHMYCCKUX COCAMHEHHH OTACIBHBIX KJIacCOB (XMMHYECKHE CBOMCTBA, CIOCOOBI
MOJTyYEHUS): TIpeesibHbIC (aJTKaHbl U [IUKI0AJIKAHbI), HETIPEC/IbHbIC (aJKECHBI, aJIKUHBI U aJIKaJUCHBI) U
apoMaTHYeCKHUEe YTJIEBOJOPOMAbI, COUPTHI U (EHONbI, KapOOHOBBIE KHUCIOTHI M 3GUPHI, adbACTUABl U
KETOHBI, aMUHBI U aMHUHOKHCIIOTBHI, BBICOKOMOJICKYJISIPHBIE COEIWHEHHUS. 3aJaHusl Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX PEaKUMi C y4YaCTUEM OPraHMYECKHX BEIIECTB HA OCHOBAaHUU HX COCTaBa U
CTpOEHUS

OK 04

Tema 4.3.
Wnentuduxanus
OpTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBLITOBOM U

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckne coenuHeHusa. llpumeHeHne u Ouosjoruueckas poib YriaeBoJaoB. OKHCIEHHE
YIJIEBOJAOB — HCTOYHHMK DHEPrUM JKMBBIX OpraHu3moB. OOnacTh MNPUMEHEHUs aMHHOKHUCIIOT.
[TpeBparenus 6enkoB MUy B opranuiMe. buonornueckue pynkunn 6eakoB. buonornueckue GpyHkunu
XKHUPOB. Poib opraHnueckoil XMMHU B peIIeHrH MpodiieM MUIeBoi 6€301acHOCTH

OK 01
OK 02
OK 04
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MIPOU3BOACTBEHHOMN
JIeATEITbHOCTH
YeJI0BeKa

Posnp opranuueckoif XMMHUHM B pEIIEHUH MPOOJIEM HHEPreTHUECKOM O€30MacHOCTH, B PAa3BUTHU
MEIULUHBI, CO3/IaHUM HOBBIX MaTEpUaJIOB, HOBBIX UCTOYHHKOB 3HEPruM (aJbTEpHATUBHbBIE UCTOUHUKHU
sHeprum). OnacHOCTh BO3JEHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX KJIACCOB
(YyriaeBoJopozbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIE, AlbAETHABI U JIp.), CMBICI
IIOKa3aTelIs MPeAeIbHO JOIyCTUMON KOHIIEHTpaLuU

JlabopaTopHble 3aHATHSA

JlabGopaTopHas padora: “VneHTruduKamnms opraHM4ecKuX COSTUHEHNN OTACIbHBIX KIacCOB”
WNnentudukarus opraHU4eCKUX COSIMHEHUHN OTIEIbHBIX KIACCOB (HA MPUMEPE allbJIETUI0B, KpaxMala,
YKCYCHOM KHUCIOTBI, OEIKOB U T.I1.) C UCIOJIb30BaHUEM UX (DU3UKO-XUMUYECKUX CBOIMCTB M XapaKTEPHBIX
Ka4EeCTBEHHBIX PEAKIUM.

Pazpneu S. Kunernyeckne 1 TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XHMHYECCKUX PeaKIui
CxkopocTh OcHoBHOe coJep:kaHue OK 01
XUMHUYECKHUX OK 02
peaKuui. Teopernueckoe 00yuenue
XHUMHYECKOE
ABHOBECHE CKOpOCTb peakiiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (aKTOPOB: MPUPOJbI PEArHpyIOLINX BEIIECTB,
p KOHILEHTPAllMl pearupyroomux BeLIECTB, TeMIEepaTypbl U IUJIOLAAM PEaKIMOHHOM IOBEPXHOCTH.
TennoBbie 3¢ HEKTh XMMUYECKUX peakiii. DK30-U SHAOTEPMUUECKUE, PEAKIIHH.
OO6paTumocTh peakuuii. XuMU4YECKOe paBHOBECHE U €r0 CMEILIEHHUE MTO/1 IEHCTBUEM Pa3IMUHBIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB MWJIM TPOJYKTOB pPEaKIMH, JaBlieHHe, TeMmIeparypa) A CO3/1aHus
ONTUMAJIBHBIX YCIOBUM IPOTEKaHUs XUMU4eCcKuX npoueccos. [Ipunnun Jle [larense
Pazneu 6. PacrBopbI
IToustue o OcHOBHOe coep:kaHue OK 01
pacTBopax OK 02
Teopernueckoe o0yueHue OK 07

PactBopenue kak ¢usznko-xuMmuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 40J11 pacTBOPEHHOT0 BeniecTBa. CMBICT MOKa3aTeNsl NPEAETbHO TOMYCTUMOM
KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHKE B OIICHKE SKOJIOTHYECKON O€30MMacHOCTH.
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[IpaBmiia SKOJOTMYECKU I11€71€CO00pa3HOr0 MOBEACHUS B OBITY W TPYIAOBOW ACSITENLHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIECH MPUPOIHONU CPEibl; OMACHOCTh BO3JECHCTBUS HA KUBbBIC
OpraHu3Mbl OITPEAEIEHHBIX BELIECTB.

Pemenne IMPAKTUKO-OPUECHTHPOBAHHBIX PACYCTHBIX SaHaHI/Iﬁ Ha paCTBOPLBI, UCIIOJIb3YEMBIC B OBITOBOM U
HpOH?;BOI[CTBGHHOﬁ JACATCIbHOCTH 4YCJIOBCKA

IIpodeccnonabHO-OPUEHTUPOBAHHOE COJePKaAHNeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)

Pa3nen 7. XuMusi B ObITY H IIPOM3BOACTBEHHOI 1eATEJLHOCTH YeJ0BeKa 12 OK 01
OK 02

Xumust B OBITY X |OCHOBHOE CO/lepKaHue 12 OK 04
MPOU3BOACTBEHHOMN OK 07
JeATETbHOCTH Teoperuueckoe o0yueHue 2 K 3.5
YyeJoBeKa .

Hogeiinne nocTukeHns XUMHUUYECKOM HAYKU U XUMHUYECKOW TeXHOJoTUH. Poiib XumMuu B o0ecrieueHun

9KOJIOTHYECKOH, JHEPreTUYECKON U MUILEBOI 0€30MacHOCTH, pa3BUTUU MeauIMHBL. [IpaBuia nmoucka u 5

aHAJIM3a XUMHUYECKOW WH(POpPMAIMM W3 Pa3IMYHBIX HUCTOYHHKOB (HaydyHas M y4eOHO-HAYyJIHAS

JauTepaTypa, CpeicTBa MaccoBoii nH(popmanuu, cetb UHTepHeT)

IIpakTH4yeckue 3aHATHS

[Touck u aHanM3 KEMCOB O MPUMEHEHUH XWMHUYECKHX BEIIECTB M TEXHOJIOTHH C y4eToM OyayIei

npodeccCHOHABHON JIeATENHHOCTH 1O TeMaM: KOHCTPYKIIMOHHBIE MaTepuaibl, KPacku, CTEKIIO, 10

KepaMHKa, MaTEepHUAJIbI IJIs1 SJICKTPOHUKH, HAHOMATEepUaJIbl, TEKCTHJIbHBIE BOJIOKHA, ICTOYHUKH SHEPTHH.

3amura: [IpencraBnenue pe3yabTaToB pelieHus KelicoB B (hopMe MUHU-I0KIIa/1a C TIpe3eHTaluen

IIpomexyTouyHas aTrecTanyus N0 JUCHHUILINHE (324€T) 2

Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecIeYyeHNIo

Jist  peanuzanuu  MpOrpaMMbl  JTUCHUILIUHBI  TPEAYCMOTPEHBI  CIIETYIOIINE
CrielMaIbHbIe MOMENICHUS: YUeOHbIN KaOuHeT « XMMUU U OHOJIOTUNY.

Kabuner «XuMuu u OHOJIOTHMH)», OCHAIEH B COOTBETCTBMH ¢ II. 6.1.2.1
o0OpazoBarenbHOM MporpamMMmel 1o crenuaibHocTH 15.02.14 OcHaieHue cpeacTBaMu
aBTOMATHU3alMK TEXHOJOTUUYECKUX MPOILIECCOB U TPOU3BOJICTB (110 OTPACIISIM).

3.2. UadopmanmonHoe obecriedeHrue 00yIeHHUsI

Jnst  peanmzamuu  mporpaMMbl  OMOIMOTeYHBIH  (GOHA  0O0pa3oBaTEILHOM
OpraHU3aIMHA UMEET MeYaTHBIC U JIEKTPOHHBIE 00pa3oBaTeIbHbIC U HH(DOPMAITMOHHBIC
peCypChl, peKOMEHIOBAaHHbIE ISl UCIIOJIb30BaHUSA B 00pa30BaTEIbHOM IpOIIEcCe, HE
CTapIie MATH JET C MOMEHTA WU3/IaHHUs.

OcHoBHas JauTeparypa:

1.Epoxun FO.M. Xumus: yue6Huk.- M., 2019.
2.9O1eKTpOHHbIH y4eOHMK Xumus nis mnpodeccuid W CIeNUaIbHOCTEH
TexHu4eckoro npoduis, M., 2018.
3.I'abpuensu O.C., OctpoymoB WN.I'..Xumust assa npodeccuii U cenuanabHOCTEH
TEXHUYECKOTO TPOQuIIs: YYEOHUK I8 CTyA. YUYPEXKACHUN CpeiaH.
npod.obpazoBanus. — M., 2019.
4. T'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A., Jopodeera H.M.
[IpakTukym: ydeb. mocobue I CTYHd. YUPEXKJACHUW  CPEJH.
npod.obpazoBanus.— M., 2019.

JlonmosiHUTEILHAS JIUTEpaTypa:
1. I'ycena, E. B. Xumusa qis CI1O: yueOHo-meroanueckoe nocodue / E. B. I'yceBa, M.
P. 3uranmmna, /. Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-
7882-2792-4. — TexcT: aneKTpoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEeYHAas cUCcTEeMa.

2. Yepnukona, H. FO. Xumus B 70CTYyITHOM M3J105KEHUU: yaeOHOE TTOCOOUE IS CIIOo /
H. YO. YepnukoBa. — 2-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 ¢c. —
ISBN 978-5-8114-9500-9. — Texkcrt: anexTpoHHbIH // JIaHb: 2JIEKTPOHHO-
OubnuoTeuHas cucTemMa.

3. llleBnurpina, JI. B. Xumus: yauedbnoe nocobue / JI. B. llleBuunibina, A. Y. Anapues.
— HoBocubupck: HI'TVY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Tekcr:
AJIEKTPOHHBIH // JIaHb: 37EKTPOHHO-OMOIMOTEYHAs! CUCTEMA.

4. baunos, JI. H. Xumus: yaeonuk aiis CI1O / JI. H. biunos, U. JI. [Tepdunonra, T. B.
CokonoBa. — 2-e u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN
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978-5-8114-7904-7. — TexkcT: snekTpoHHBIA // JlaHb: 37M€KTPOHHO-OMOIMOTEUHAS
cucrema.

HNuTepHeT-pecypesbl:

1.http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.htmlXuMuK.
Caiit 0 XuMuu.

2.http://www.college.ru/chemistry/index.php3.

3.http://chemistry-chemists.com/ sxypran Xumusi i XUMHKH

4.http://lwww.chemport.ru/ Xumudeckuii mopra

5.http://veronium.narod.ru/VVERONIUM

6.http://maratakm.narod.ru/ BupTtyanbHas xumMudeckast KoJa

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTpoJib u o11eHKa pe3yabTaTOB O0YUYEHHSI OCYIIECTBIIAECTCS MPENOIaBaTEIEM B
Ipoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U J1a00paTOPHBIX pabOT, TECTUPOBAHUS,
a TaKXKe BBIMOJHEHUS OOYYaIOMMMUCA WHAUBUAYAIbHBIX 3aJaHUM, IPOCKTOB,
uccienoBaHuil. Pe3ynbrarsl 00y4eHus ONpeeNaoT, YTO 00yUYaroIIecs 10IKHbI 3HATh,
MOHUMATh U JICMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TUCIIUTUTMHBI.

st popMupoBaHUsl, KOHTPOJS M OLIEHKH Pe3yJbTaTOB OCBOCHHS Y4eOHOM
JUCHUIUIMHBI UCIOJNB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUSITUM, MPEICTABISIONIAS
c000M KOMIUIEKC Y4EOHBIX MEPOIPUSATHH, COTJIACOBAHHBIX C pe3yJIbTaTaMu OOYyUYEeHHUS U
chopmynupoBanubix ¢ ydetom @OI'OC COO (mpeaMeTHble pe3yabTaThl IO
mucuuruinie) u @I'OC CIIO.

Moayas/Paznen/Te THIIBI OLIEHOYHBIX
Pe3yabTart 00yueHust

Ne | OK/TIIK 3
Ma MeponpusTHI

| | OcHoBHOe coaepxkaHue

1 dopmyupoBaATH
Pasznea 1. OcHoBBI pMyJHp
0230BbIC MOHATHA U

CTpoCHUHA BEIIECTBA
3aKOHbI XUMHUH

1.1 |OK 01 |Crpoenue atomoB  |CoCTaBISITh 1. Tect «CTpoeHue aToMOB
XUMUYECKUX XUMUYeCcKue (HOPMYJIbl | XUMHUUECKUX 3JIEMEHTOB U
DJIEMEHTOB U COCAVMHEHUH B IPUPOAA XUMUYECKOU
npupozaa COOTBETCTBUH CO CBS3UY.

XUMHUUYECKOM CBSI3U CTEIICHBIO OKUCIICHHS |2. 33,[[3‘—11/1 Ha COCTaBJICHHUC

XUMHUYECKUX XUMUYECKUX (HOpMYIT
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MEpPONPUATHH

AJIEMEHTOB, UCXOJIS U3
BAJICHTHOCTH U
ANEKTPOOTPHULIATEIILHO
CTH

JIBYXaTOMHBIX COEAMHEHUN
(oxcua0B, Cynb(pHIOB,
TUIPUAOB U T.11.).

3. 3agaHus Ha
VCTIOJIb30BAHUE XUMUYECKON
CUMBOJIMKU Y HAa3BaHUU
COE€IMHEHUHN 1O
HOMEHKJIaType
MEXAYHapPOIHOTO COI03a
TEOPETUYECKOU U
NPUKIIATHON XUMUU U
TPUBHAIBHBIX Ha3BAaHUM JJIs1
COCTABJICHHS] XUMUYECKHUX
dbopMy IByXaTOMHBIX
COEIMHEHUI (OKCHUIOB,
CyJb(pUI0B, TUAPUIOB U T.I1.)
U JPYTUX HEOPTaHUUECKUX
COE€IMHEHNN OTIEIBLHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Teprnonnueckuit
3aKOH U Ta0IuIa
J.1. MenneneeBa

XapaxkTepu3oBaTh
XHMHYECKHUE
3JIEMEHTHI B
COOTBETCTBHH C UX
MOJIO)KEHHEM B
MIEPUOAUYECKOU
CHUCTEME XUMHUYECKUX
anemenToB J[.W.
MenpgeneeBa

1. Tect «Metamnuueckue /
HEMETAJJIMYECKUE CBOMCTBA,
AIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX AJIEMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IT0JIO)KCHUEM B
NEPUOANYECKON CUCTEME
XUMHYECKHUX 3aemeHToB 1. 1.
MeHnpeneeBay.

2. ITpakTryeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHUEM aTOMOB
XAMUYECKHX DJICMCHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX
3JIEMEHTOB U UX COCAUHECHUU
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MEpPONPUATHH

B COOTBETCTBUH C
MOJIOKEHUEM
[Iepnoanueckoii cucteme.

3. [IpakTuko-
OpUEHTHPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
XapaKTepU3aLUIo
XUMHUYECKUX DJIEMEHTOB:
«Mertammnueckue /
HEMETaJIJIMUEeCKHUE CBOMCTBA,
ANEKTPOOTPHUILIATEIBHOCTh U
CPOJCTBO K AJIEKTPOHY
XUMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOECHUEM U
II0JIO)KEHUEM B
NIEPUOANYECKON CUCTEME
XUMUYECKUX JIEMEHTOB
J.1. MenpaeneeBa»

Paznea 2.
XuMH4YecKue
peakuuu

Xapakrepu3oBaThb
THNBI XUMHUYECKUX
peakuui

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuii

CocTaBJsSITh peaKkiuu
COCJIMHEHUS,
pasyioxxeHus, OOMeHa,
3aMelICHHS,
OKHUCJIUTEILHO-
BOCCTAaHOBHUTEIBHBIE
peakuu

1. 3agaum Ha cocTaBleHHE
YPaBHEHUN pEaKLIUM:

— COEAMHEHNS, 3aMEILCHHUS,
pasioeHusi, 0OMeHa;

— OKUCIIUTEIIbHO-
BOCCTAHOBUTEIbHBIX
PEAKLHI C UCTIOIb30BAHUEM
METO/Ia JIIEKTPOHHOTO
Oananca.

2. 3ajayu Ha pacyeT MacChl
BEIIECTBA UM 00BhEMA
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE
Ui 00bEMY OJTHOTO U3
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus .
Ma MeponpuATHIA
Yy4YacTBYIOIIUX B PeaKkluu
BEILIECTB; PaCYEThI
Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MPOYKTOB
peaxiuu, eciii OJHO U3
BEIIECTB UMEET MPUMECHU
2.2 Onexrposnutryeckast |{CocTaBisATh 1. 3aganus Ha cocTaBlieHHE
JUCCOIINAITIS U ypaBHEHUS MOJIEKYJISIPHBIX U MOHHBIX
MOHHBI 00MEH XUMUYECKUX PEAKIUU |peaKIuil C y4aCTUEM KUCIIOT,
MOHHOTO OOMEHa C OCHOBaHHI U coJiei,
y4acTHUEM yCTaHOBJICHHE N3MEHEHUS
HEOPTaHMYECKUX KHACJIOTHOCTHU CPEJIBI
BEILIECTB 2. JIabopatopHas pabota
"Turbsl XUMAYECKUX
peakuui”
3 Pa3znea 3. Ctpoenune HUcciaenoBars
U CBOMCTBA CTPOECHHE U CBOMCTBA
HEOPraHU4YeCKHX |HEOPraHm4YeCKUux
BelleCTB BelleCTB
3.1 |OK 01 |Knaccuduxkanus, Knaccudumuposars  |1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOPTaHUYECKUE Ha3BaHUE HEOPTAaHMYECKUX
CTpOCHHE BEIIIECTBA B BEIIECTB UCXOIS U3 MX
HEOPTaHUYECKUX COOTBETCTBHUH C HX XUMUYECKON (OPMYITBI MU
BEIIIECTB CTpOCHHEM COCTaBJIEHUE XUMUYECKOU

dbopmyIbl UcxX0s U3
Ha3BaHUS BEIECTBA IO
MEXKIYHAPOIHOW WU
TPUBHUAJILHOU
HOMEHKJIAType».

2. 3apa4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO DJIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cMmecnm).

3. IIpakTrueckue 3a1aHus 110
KJ1accuuKanuu,
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MEpPONPUATHH

HOMEHKJIAaType U
XUMUYIECKUM (hopmyiam
HEOPTraHUYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. IlpakTUuecKkue 3a1aHus Ha
ONPEIECIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIA
XUMHYECKOU CBSA3U U TUIIA
KPUCTAUINYECKOU PEIIETKU

3.2

OK 01
OK 02

DU3NKO-XUMHYIECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

VYcraHaBauBaTh
3aBUCUMOCTh (PU3HKO-
XUMHUYECKHX CBOMCTB
HEOPTaHUYECKUX
BEIIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK>Ke THIIa
KPUCTAJTINYECKOU
pelIeTKu

1. Tect «OcobenHocTH
XAMHYECKUX CBOMCTB
OKCHJIOB, KUCJIOT,
OCHOBaHM, aMPOTEPHBIX
TUJIPOKCHUIOB U COJIEW.

2. 3aaHus Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peaKuui ¢ y4acTUEM
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHJIOB METAJLJIOB,
HEMETaJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(}OTEPHBIX TUIPOKCHUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTePU3YyIOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTYYEHUS.

3. IIpakTuko-
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus -
Ma MepONpPUATHI
OPHEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHMs Ha
CBOKWCTBA U NOJIyYEHUE
HEOPTraHUYECKUX BELIECTB
3.3 |OK 01 |Wnentuduxarms HccnenoBars 1. IIpakTuxo-
OK 02 |HeopraHuyeckux Ka4yeCTBEHHBIC OPUEHTUPOBAHHBIE 3aJaHUA
OK 04 |BemecTB peaKuuun 10 COCTABJICHUIO
HEOPTraHUYECKUX XUMHYECKUX PEAKLINN C
BEILIECTB Y4aCTHEM HEOPTaHUYECKHUX
BEILIECTB, UCIIOJIb3YEMBIX IS
UX UJICHTU(DUKALUY.
2.JIabopaTopHas padora:
“Unentudukanus
HEOPraHUYECKNX BEIIECTB
4 Paznen 4. Ctpoenne [UccienoBarn
U CBOMCTBA CTPOECHHE U CBOMCTBA
OPraHHYeCcKHuX OPraHHYeCcKHX
BeLeCTB BeLeCTB
4.1 |OK 01 |Knaccudukamms, Knaccudummposars  |1. 3amanust Ha cocTaBiIeHUE
CTpPOEHUE U OpraHUYeCcKHe Ha3BaHUI OPraHUYECKUX
HOMEHKJIATypa BEIIECTBA B COEJIMHEHUH 10 TPUBUAIIBHOMN
OpraHUYECKUX COOTBETCTBHUH C HX WM MEXTyHApOIHOM
BEILECTB CTPOEHUEM CUCTEMaTUYECKON
HOMEHKJIAType.

2. 3ajaHus Ha COCTABJICHUE
MOJIHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHMYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3aaun Ha ONIPEACIIECHUE
npocreiei GopMyIibl
OpPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 DJIEMEHTHOTO
cocraBa (B %)
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus -
Ma MepONpPUATHI
4.2 [OK 01 |CsoiicTBa YcraHaBiIuBaTh 1. 3amaHus Ha coCTaBJIICHHE
OK 02 |opraHnuyeckux 3aBHUCHUMOCTH (PU3UKO- |ypaBHEHUN XUMUYECKUX
OK 04 |coeauHeHuit XUMHYECKUX CBOMCTB |pEAKLINU C y4aCTUEM
OpraHUYECKUX OpraHUYECKUX BEILIECTB HA
BEILIECTB OT CTPOEHHUS |OCHOBAHUM UX COCTaBa U
MOJIEKY CTPOCHMUSI.
2. 3aaHus Ha COCTABJICHUE
YPAaBHEHHIN XUMUYECKHUX
peaKuuii, HUTIOCTPUPYIOLIUX
XMMHUYECKUE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX
peakiii 1 TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. PacueTHbie 3a1a4uu 1O
YPAaBHEHMSIM PEAKIUH C
y4aCTHEM OPTaHUYECKUX
BEILIECTB.
4.3 |OK 01 |Unentndukarms Uccnenosats 1.ITpakTuko-
OK 02 |oprannueckux Ka4eCTBEHHBIEC OPUEHTUPOBAHHBIC 3aJJaHUS
OK 04 |BemiecTB, ux peakunu 110 COCTABJICHUIO
3HAYCHUE U OpraHUYECKUX XUMUUYECKUX PEAKLIUN C
MPUMEHEHUE B COEMHEHUN Y4aCTUEM OPTaHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOMN UCIIOIB3YEMBIX ISl UX
NEATEIIBHOCTH uACHTU(PUKALMK B OBITY U
YyeJoBeKa MPOMBIILJIEHHOCTH.
2.JIaboparopHast pabora:
“Unentudukarus
OPraHUYECKUX COCIMHCHUN
OTIEJIBHBIX KJIAacCOB”
5 Paznea 5. Xapakrepu3oBarh
KuHernueckue 1 |BJIMSIHHE Pa3JIMYHBIX
TepMoauHaMu4eck (PaKTopoB Ha
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTart 00yuyeHus -
Ma MepONpPUATHI
He 3AaKOHOMEPHOCTH [PABHOBECHE H
NPOTEKAHUS CKOPOCTh
XHMHUYECKHX XHMHUYECKHUX
peakumu peakuuiu
5 |OK 01 |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |xuMuueckux BIIUSTHUE TEOPETUUYECKUE 3aJaHUs Ha
pEeaKLui. KOHLIEHTpaLuu aHaiu3 (hakTopoB,
XHUMUYECKOE pearupyronmx BIIMAIOLIMX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMUYECKOU
TEMIIEPATYPhI HA peakuuu. [IpakTuko-
CKOPOCTh XUMUYECKUX |OPUEHTUPOBAHHBIC 3a/IaHUS
peakuuii Ha IPUMEHEHUE PUHIIUIA
XapaxkTepu3oBaTh Jle-lllarenbe mms
BJIMSIHUE U3BMEHEHUSI  |HAXO0XKJICHUS HAIpPaBICHUS
KOHLIEHTpaLuu CMELICHUS PABHOBECUS
BELIECTB, PEAKLUU XUMUYECKON pPEaKIU U
Cpelbl U TeMIIEpaTyphl |aHaIu3 (PaKTOPOB,
Ha CMELICHUE BIIUSIOIIMX HA CMEIICHHE
XUMHUYECKOTO XUMHUYECKOTO PAaBHOBECHS
paBHOBeCHS
6 XapakTepu3oBaTh
Pa3zpgea 6. HCTHHHBbIE PACTBOPbI
PacTBOpHI ¢ 32IaHHBIMU
XapaKTepuCTUKAMH
OK 01 |ITonsatue o Paznuuate uctunnbie |1. 3amaun Ha OPUTOTOBJIEHUE
OK 02 |pacTBOpax pacTBOPHI pacTBOPOB.

2. IlpakTuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3a/IaHus Ha
JUCTIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOJACTBEHHOM
NEATEIbHOCTH YeJI0BEKa

IpodeccnonaIbHO-OPHEHTHPOBAHHOE COJepKaAHME (COTePKAHNE PUKIATHOTO

MO/1YJIs1)
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTart 00yuyeHus -
Ma MepONpPUATHI
7 Pa3znen 7. OneHuBaThb 3amura Keica (¢ yueTom
XuMus B ObITY 1 |[IOCJIEICTBUS Oynymen
NPOM3BOACTBEHHOH |OBITOBOM 1 npo¢eccuoHaNbHOMN
AeSITeJIbHOCTH NMPOU3BOJACTBEHHON |1eSITeJIbHOCTH)
YyeJIOBEeKa AeSITeJIbHOCTHU
yeJIOBeKa ¢ MO3UIIUM
IKO0JI0TMYEeCKOM
0e30macHOCTH
OK 01 |Xumus B ObITY H OneHuBaTh Keiic (c yuerom Oymymeit
OK 02 |mpou3BOJICTBEHHON |MOCHIEICTBUS OBITOBOM |ITpOdheCCHOHAIBHOM
OK 04 |medareapHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH )
OK 07 |gemoBeka eI TESIILHOCTH Bo3MOKHBIE TEMEI KENCOB:
IIK 3.5 yesnoBeka ¢ no3uiuii  |1. HoBelime matepuansl ais
JKOJIOTUYECKON AIEKTPOHUKHU
0e30macHOCTH 2. Bynyuue Matepuaibl 1uist

MAaIIHHO- U
IpruOOPOCTPOCHHS.
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