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1.OBIIASA XAPAKTEPUCTUKA PABOYEM [TIPOI'PAMMBbBI JUCHUIIJIMHBI
O1.12 Xumus

II_II/I(bp 1 HAUMCHOBAHUC TUCIHUTLINHBI

1.1. MecTo AUCHUIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa3oBaTe/ibHOIi MPOrpaMMbl:

Hucnunnmna
00111e00pa3oBaTeIbHBIX

OJ1.12 Xumus
JTUCITUTLTIH

ABIISIETCA
OOII

B

00s13aTeIbHON
COOTBETCTBUU C

YacThl0  00s3aTENIbHBIX
o1roC CIIO mno

35.02.0821eKTpOTEXHUYECKHUE CUCTEMBI B arporpoMbliiuieHHOM komruiekce (ATIK).

1.2. IIe.m: U IINIAHUPYEMBIC PE3YJIbTATbI OCBOCHUSA NUCHUILIMHDBI:

B paMKax mporpaMmal y‘Ie6HOI71 JUCHUITIINHBI O6y‘-IaIOH_[I/IMI/ICSI OCBaMWBArOTCA
MCTAIIPEAMCETHBIC U ITPCAMETHBIC PE3YJIbTATHI.

Kon MerarnpegmeTHbie Kon [IpenmeTHbIE

MIT1 CaMOCTOSTENILHO (POPMYJIAPOBATH 71 c(hOpMHUPOBAHHOCTH TPEICTABICHUN 0
u aKTyaJIM3UpOBATh mpobnemy, XUMHYECKOH COCTaBISIOMIEH E€CTeCTBEHHO-
BCECTOPOHHE €€ pacCMaTpUBATh; HAayYHOH KapTHHBI MHpA, DPOJH XUMHH B

TTO3HAHUHT SIBIICHUI TIPUPOIHI, B
(OpPMHUpPOBAaHWM MBIIIJICHAS W KyJIBTYPHI
JUYHOCTH, e¢ (YHKINOHAIBHON TPaMOTHOCTH,
HEOOXOMUMOW ISl PEUICHUS MPAKTHUCCKUX
3aJa4 M JKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIICHHS K CBOEMY 37I0POBBIO U IIPUPOIHOM
Cpele;

MIT 2 OTIPEeNeNATh [EIH ACATEIHHOCTH, 112 BIAJICHIE CHCTEMOH XHWMHYECKHX 3HAHUH,
3amaBas MapaMeTpbl M KPUTCPUH KX KOTOpast BKIIFOYACT:

JOCTIDKEHHSI, COOTHOCHTH PE3YJIbTaThl OCHOBOIIOJIATAOIIHE TOHSTHS

JeSITeIIBHOCTU c MOCTABJICHHBIMHU (XMMHUYECKUI DJIEMEHT, aToM, 3JCKTPOHHAs

LEIISMH; o0omoyka aroma, MOJEKyJa, BaJICHTHOCTS,
ANEKTPOOTPHUIATESIFHOCTD, XUMHUIECKas CBA3b,
CTpYKTypHass ¢opmyna (pasBepHyTas u
COKpalieHHast), MOJb, MOJSIpHAs Macca,
MOJISIPDHBIA ~ 00BEM, YIJIEPOITHBIN  CKeJeT,
(GyHKIIMOHATBHAS rpymma, panukan,
H30MEpHsI, M30MEPhbI, TOMOJOTHYCCKHIA PSIJI,
TOMOJIOTH,  YTJICBOJOPOJBI, KHCIOPOA U
a30TCOJICPIKAIME  COCMUHECHUS, MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCIMHCHNS);

MIT 3 HCTIONB30BaTh NPH  OCBOCHUU 773 TEOPHH W 3aKOHBI (TEOpUS CTPOCHUS
3HaAHUHU MIPUEMBI JIOTUYECKOTO oprannuecknx BemectB A.M. Bytneposa,
MBIIUICHUSI - BBIJACIATH XapaKTePHBIC 3aKOH COXPaHEHHS MaCChl BEIIECTB);
MPU3HAKK MOHATHI M YCTaHABJIUBATH MX 3aKOHOMEPHOCTH, CUMBOJIMYCCKHIA
B3aUMOCBSI3b, HCIIOJIb30BaTh SI3BIK XMMUH,

COOTBETCTBYIOIIUE MTOHSATHUS VTSt MHUPOBO33PEHYCCKUE 3HAHUS, JICKAIUEC

OOBSICHEHUSI  OTHCIBHBIX  (PaKTOB U B OCHOBE T[OHMMAaHHUS MPUYHHHOCTH U

SIBIICHUIA; CHUCTEMHOCTH XUMHYECKHIX SIBIICHUIA,
(aKTOJIOTHYECKHE CBEICHHUS O CBOWCTBAX,
cocrage, MTOJTyYCHHUN u 0e30macHOM
WCIIOJIB30BAaHUH BAXKHEHITUX OpPraHMYCCKUX
BEIIECTB B  OBITYy H  INPAKTHYCCKOU
JISSITETIbHOCTH YEJI0BEKA;

MIT 4 BEIOUPATh OCHOBAHUSI U KPUTCPUHU 774 c(OPMHUPOBAHHOCTh YMCHHU BBISBISTH
UL KITacCH(HUKAIMKA  BEIIECTB U XapaKTepHBIC NPU3HAKH MOHSITHH,
XUMHYCCKHUX PEAKIIHIA; yCTaHaBJIMBATh ux B3aHMOCBSI3b,

HCIIOJIb30BaTh COOTBETCTBYIOIIHE IOHSTHUS
IpH  ONHCAaHWU  COCTaBa, CTPOCHUS U
MIpeBpalleHUI OPTaHUYECKUX COCIMHEHHUIA;

MITS yCTaHaBJIMBATh MIPUIUHHO- 175 c(OpPMHUPOBAHHOCTH YMEHHIA

CIIEZICTBCHHBIC CBsI3H MEXKITy HCTIONB30BaTh XUMHYECKYIO CHMBOJIUKY IUTS

N3y4aCMbIMHU SIBJICHUSIMU,

COCTaBJICHUS] MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BepHyTOii, COKpAILEHHO#) dopmyi




OpraHn4eCKux BCIICCTB n ypaBHeHI/Iﬁ
XUMHYCCKUX peaxunifl, n3roraBJMBaTb MOJCIN

MOJICKYJl ~ OpPTaHHYCCKUX  BEIICCTB  JUIf
WLTIOCTpAIUU ux XUMHUYECKOTO u
MPOCTPAHCTBCHHOTO CTPOCHUS;

MIT6 CTPOUTH JIOTHUECKUE 176 c(OpPMUPOBAHHOCTH yMEHHU
paccyxaeHus (MHIYKTHBHbIC, YCTaHABJIMBATh MPUHAIICIKHOCTh HU3YyUCHHBIX
JICIYKTUBHBIC, 110 AHAJIOTHH), BBISBISITH OpPraHHUYECKHUX BEIICCTB IO HX COCTaBy U
3aKOHOMEPHOCTH W MpPOTUBOpEYHs B CTPOCHHUIO K OMPEACICHHOMY KJIacCy/TpyIime
paccMaTpUBacMbIX SIBIICHUSX, COCMHEHUH (YIJIeBOJOPOMBI, KHCIOPOJ |
(hopMyYITHPOBATH BEIBOJIBI M 3AKITIOYCHUS, a30TcoepIKaIIne COCITMHCHUS,

BBICOKOMOJICKYJSIDHBIE COCMHEHUsI), NaBaTh
M Ha3BaHMS o CHCTEMATHUYECKOM
Homenkiarype (IUPAC), a takxe npuBOIHUTH
TpUBHAIIbHBIC Ha3BaHUI OTIETBHBIX
OpPraHUYECKUX BEHICCTB (ITUJICH, MPOIMUJICH,
AlCTWICH, STUICHTJIMKOJIb, TJIUICPHH, (PCHOJI,
dbopmanbaeru, aleTaibIeru, MypaBbHUHAs
KHUCJIOTa, YKCYCHAas KHCJIOTa, OJICHHOBas
KHUCJIOTa, CTCApHHOBAas KHUCJIOTA, TIIOKO3a,
bpykTo3a, Kpaxmal, [eJUTI0I03a, [IHIUH);

MIT7 MPUMEHSTH B TIPOIECCE TO3HAHUS, 177 chopMHPOBAHHOCTH _ ymenus
UCIIONIb3yEMbIC B XUMHH CUMBOJIMYECKHE OMpeJIeTIsITh  BUABI XUMHYECKOH CBsI3H B
(3HAKOBBIC) MOJIENH, MPEOOPa3OBHIBATH OpraHUYecKUX COCAWHCHUsIX (OAMHAPHBIE M
MOJIEBHEIE MPEICTABICHUS - KpaTHbIE);

XMMHUYECKMH 3HAK (CHMBOJI) 3JIEMEHTA,
xumuueckas — Qopmyna,  ypaBHEHHE
XMUMHUYCCKON peakiMy - TPU PEIICHUU
y4eOHBIX MO3HABATEIbHBIX u
MPAKTUICCKUX 3am1ad, MPUMEHSTh
Ha3BaHHBIC MOJICIBHBIC MPECTABICHUS
JUTS BBISIBJICHHSI XapaKTEPHBIX IPH3HAKOB
HU3y4aeMbIX BEIIECTB H XUMHUYCCKHX
peakuui;
MIT 8 718 chOpMHPOBAHHOCTD YMEHHS
BIQJETh  OCHOBAMH  METOJOB NPUMEHATh TOJOXKEHHUST TEOPHH CTPOCHHUS
HAYYHOrO  TIO3HAHUS  BEHIECTB U opranndeckux Bemects A.M. BytiepoBa st
XUMHUUYECKHUX PEAKIHIA; OOBACHEHUST 3aBHCHUMOCTH CBOMCTB BEIIECTB
OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHCHUS
MAacChI BENECTB;

MIT9 (hopMynUpOBaTh LENH W 3a]a4u 179 chOpMHUPOBAHHOCTD yMEHHH
HCCIIEIOBAHUS, HCIIOIB30BaTh XapaKkTepU30BaTh COCTaB, CTpOEHUE,
[IOCTABJIEHHBIE WM CaMOCTOSATENBHO bu3nyeckne M XUMHYECKHE  CBOMCTBa
chopMyTHpPOBaHHBIE BOIPOCHI B TUMAYHBIX ~ OPEJACTaBUTENCH  pa3UuHBIX
Ka4eCTBE HWHCTPYMEHTa T[IO3HAHUS U KJIaCCOB  OpPraHMYeCKUX BelecTB (MeTaH,
OCHOBBI 11 (DOPMHUPOBAHHS THIIOTE3BI 9TaH, STHIIEH, MIPOTIHJICH, alleTUIIEH,
o MIPOBEPKE MIPaBUIHHOCTH Oyramguen-1,3, metmnOyraguen-1,3, Oensod,
BBICKa3bIBAEMBIX CYIKICHHUN; METaHOJI, dTAHOJI, ITUJICHTJINKOJIb, TJIHUICPHH,

(deHon,  amerampaerwia, MypaBbHUHAS =~ H
YKCyCHasi ~ KHCJIOTBI, TIJIFOKO3a, Kpaxmal,
HEJUTI0N03a, aAMHUHOYKCYCHast KHCJI0Ta),
WLTIOCTPUPOBATH TCHETUYCCKYIO CBSI3b MEKIY
HUMH  YpaBHCHHSIMA  COOTBETCTBYIOIIUX
XAMUYECKHX PEaKIHWid C HCHOJIb30BaHUEM
CTPYKTYPHBIX (DOPMYIL;

MIT 10 BJIAJIETh HaBBIKAMHU 1710 c(OpPMHUPOBAHHOCTH YMEHHUSI
CaMOCTOSITEJIGHOTO  IUIAHMPOBAHUS U XapaKTepU30BaTh HUCTOYHUKHU
MIPOBEICHUS YUCHHYIECKUX YIJEBOIOPOIAHOTO CHIPhs (HE(DTh, MPUPOIHBIH
9KCIICPUMECHTOB, COBEpIIICHCTBOBATH ras, yroip), CHOCOOBI HX MepepabOTKH u

yMeHHs HaOJII0AaTh 3a XOJIOM Ipoliecca,
CaMOCTOSTENILHO INPOTHO3UPOBATh  €ro
pe3ynbTat, (GopMyIHUpoBaTh 000OIIECHUS

MPaKTHYECKOE
nepepadoTKy;

MNPpUMEHCHUC OPpOAYKTOB




u BBIBOJIbI OTHOCHUTCJIBHO
JAOCTOBCPHOCTH PE3yJIbTAaTOB
HCCIICOOBAaHUA, COCTaBJIATH

00OCHOBaHHBIH OTYET O NPOJEIaHHON
pabore;

MIT 11 NPUOOPETATh OMBIT YYCHUYECKOH | 7777 chopMHPOBaHHOCTb yMeHHUI
UCCIIEIOBATEIbCKOW M NPOEKTHOU NPOBOJIUTH BBIYMCICHHS 10 XUMHYECKAM
JIEATEILHOCTH, NPOSIBISITH CIIOCOOHOCTD ypaBHEHHMsIM (Macchl, 00beMa, KOJMYEecTBa
U TOTOBHOCTH K CaMOCTOSITEILHOMY WCXOJHOTO BEIECTBA MJIM MPOIYKTa pEaKInuu
TIOUCKY METOIOB perreHus [0 U3BECTHBIM Macce, 00beMy, KOJIHYECTBY
MPaKTHYECKUX  3a7a4d, HPUMEHEHHIO OIHOTO M3  HCXOJHBIX  BEIECTB WU
Pa3IMuHBIX METOJIOB ITO3HAHMUS; TIPOJIYKTOB PEaKIHH);

MIT 12 OPHCHTHPOBATBCS B PasIMYHBIX | 7775 c(OPMHUPOBAHHOCT yMEHHH BIANETh
HUCTOYHHKAX HWHPOpManuu  (HaydHO- CHUCTEMOW 3HaHWHA 00 OCHOBHBIX METOJaX
MOMYJIApHAs JINTEPaTypa XUMHYIECKOTO HAYYHOTO MO3HAHMSA, HCIIOJIb3YEMBIX B XHMUHU
COIEp)KaHMs, CHpPABOYHBIE ITOCOOMS, IpU  W3YYECHHH BEUIECTB M XHMHYCCKHUX
pecypcel  MHTEpHeTa), aHaIW3UpOBATh SIBIICHUN (mabmonenue, U3MepeHue,
nHpopMaNUIO Pa3IMYHBIX BUIOB U GopM 9KCIIEPUMEHT, MOJICTTHIPOBaHUE),
NPE/ICTAaBIICHUS, KPUTHYECKH OLICHUBATh UCIIONIb30BaTh ~ CHCTEMHBIE  XUMHYECKUE
ee JIOCTOBEPHOCTh u 3HaHMS  JUId  TPUHATUS  PEUIeHUH B
HETPOTUBOPEYHBOCTD; KOHKPETHBIX JKH3HEHHBIX CUTYaIHsIX,

CBSI3aHHBIX ~ C  BEOIECTBAMH M HX
NpUMEHEHHEM;

MIT 13 (opMynHpoBaTh  3ampOCEl M | ;773 chOopMHPOBAHHOCTH YMEHHH
NPUMEHATh Pa3lIMYHbIE METOABl TpHU co0Ir0aTh npaBHiIa TIOJTb30BaHMS
moucke W orbope  mHpOpManmw, XMUMHYECKOH TOCYZOM ™  1abopaTOpHBIM
HEO0OX0ANMOH UL BBIITOJTHEHHA 00opynoBaHHEM, a  Takxke TIpaBuIIa
y4eOHBIX 33/1a4 OIIPEAEICHHOTO THIIA; oOpaleHnsl ¢ BEIECTBAMH B COOTBETCTBHH C

WHCTPYKLMAMHU no BBITIOJTHEHHIO
71a00paTOPHBIX XMMUUYECKUX OIIBITOB;

MIT 14 nproOperaTh OITBIT 1714 chopMHPOBaHHOCTb YMEHHH
HCTIOJIb30BaHHUS MH(OPMAIMOHHO- IUIAHUPOBAaTh W  BBINOJHATh XUMHYECKHUI
KOMMYHUKATUBHBIX  TEXHOJOTHH IKCIIEPUMEHT (TIPEeBpalICHUs] OPraHU4YeCcKHX
Pa3JINYHBIX TIOMCKOBBIX CUCTEM; BEIIECTB IMPH  HAarpeBaHMH, MOJydYeHHE

STWI€HA U  M3y4YeHUE  €ro  CBOWCTB,
KaueCTBEHHbIE  PEAKIMH  OPraHUYeCKHX
BEIIECTB,  JICHaTypanus  OeNKOB  TpH
HarpeBaHMM, IBETHBIC pEAaKIUU OEIKOB) B
COOTBETCTBMM  C  TPaBWIAMH  TEXHUKH
6e3omacHOCTH NpU OOpAICHNUH C BEIeCTBaMU
u nabopaTOpPHBIM o0opymoBaHUEM,
NPEJCTAaBISITh  PE3YJIbTaThl  XHMMHYECKOTO
JKCIepUMeHTa B (OpME 3amucH ypaBHEHHH
COOTBETCTBYIOLINX peaxkuuii U
(GopMyaHpoBaTh BBIBOABI Ha OCHOBE JTHX
PE3yJIbTATOB;

MIT 15 CaMOCTOSTEIIHHO BBIOMPATD 1715 cOpMHPOBAHHOCTD YMEHHH
onTHMaNbHYI0 (opMy mpencTaBiIeHHS KPUTHUYECKH  aHAIM3UPOBATh  XHMHUYECKYIO
nHdopmannu (cxembl, rpaduky, nHopmanuio, IOIy4aeMyl0 M3  pa3HBIX
JUarpaMMmsbl, TaONWIBI, PUCYHKH U HCTOYHUKOB (cpencra MacCoBOH
Jpyrue); nndopmanmu, IHTEpHET U Ipyrux);

MIT 16 UCIIONIb30BaTh HAyYHBIH SI3BIK B 7716 cOpMHPOBAHHOCTD YMEHHH
KayecTBe cpejacTBa Inpu pabore ¢ co0Jo1aTh npaBuiIa 9KOJIOTMYECKH
XMMHUUYECKOH nmHpopManuei: NpuMeHsTh 1IeJIecO00pa3HOro  MOBEIEHHS B OBITY U

MEXIPEeIMETHBIE (pusmueckue u
MAaTEMAaTHYECKHUE) 3HAKHM M CHMBOJIBI,
(hopmybl, ab0peBHaTYpHI,
HOMEHKJIATYPY;

TPYAOBOH AEATEIIBHOCTU B LENAX COXPAHEHUS
CBOETO 3/I0POBbSl U OKPY>KAIOIIEH MPUPOIHOMI
Cpelbl, OCO3HAaBaThb OIACHOCTb BO3JEHCTBHUS
Ha JKUBBIC OpPraHnu3MbI OIIPEACIICHHBIX
OpraHnM4YeCKuX BEIIECTB, IIOHMMAasg CMBICIT
nmokazarenst IIJIK (mpenmenbHO momycTHMOoi
KOHLEHTPAIlMK), TOSCHATH Ha MpUMEpax
CIOCOOBI YMEHBIICHHUS ¥ PEIOTBPAIICHHS UX




BpPEJHOTO  BO3AEHCTBUS ~ HA  OpPraHU3M
YEJI0BEKa,;

MIT 17 HCTIONIb30BaTh u 1717 BIIAJICHUE  CUCTEMOM  XMMHYECKHX
peoOpa3oBEIBATH 3HaKOBO- 3HaHUM, KOTOpas BKIIOYAET:

CHMBOJIMYECKHE CPEJICTBA HATIISIIHOCTH; OCHOBOTIOJIATAOIIHE MOHATHSA
(XumHuuecKkuil aneMeHt, aToMm, U30Tol, S-, -,
d- omekTpoHHBIE OpOWTATM aTOMOB, FHOH,
MOJEKyNa,  MOJb,  MOJSIPHBIE  00BEM,
BAJICHTHOCTb, 3NEKTPOOTPHIATEIEHOCTb,
CTECNICHb  OKWCIICHHS, XHMHYECKas CBS3b
(koBasneHTHAs,  HWOHHAs,  MeETaJUIM4YecKas,
BOJIOPOAHAST), KPHUCTAJUIMUECKAs  pEIIeTKa,
TUOBl  XUMHUYECKMX  peakuui, pacTBop,
NIEKTPOIIUTBHI, HE3JIEKTPOJIUTHL,
NEKTPOIUTHUECKAs JccoLuanus,
OKHCIIUTENb,  BOCCTAaHOBUTENIb,  CKOPOCThb
XMMUYECKOH peaxiuu, XUMHYECKOe
paBHOBECHE);

MIT 18 3ajaBaTh BOIPOCHI IO CYILECTBY 7718 TEOpHH u 3aKOHBI (Teopus
oOcyXxJaeMol TeMbl B XOJe Juajora NIEKTPOIUTUYECKOI JIICCOLMALINY,
W/ JTUCKYCCHUHU, BBICKA3bIBATh HJICH, nepuoanueckuit 3akoH J.M. MeHnneneesa,
(GopMyIHpOBaTh CBOU  IIPEIUIOKECHUS 3aKOH COXPaHEHHMs MacChl BEIIECTB, 3aKOH
OTHOCHTCIIBHO BBITIOJTHCHU COXpaHCHHUA W NPEBpallCHUA ODSHECPIruu Mnpu
MIPeUI0KEHHOH 3a/1auH; XMMHUYECKHX PpEeakIUsIX), 3aKOHOMEPHOCTH,

CHMBOJINYECKHI SI3BIK XHMHH,
MHPOBO33PEHUECKHE 3HAHUS, JIeKaIlIue B
OCHOBE  TIOHMMAHUS  INPUYMHHOCTH U
CHCTEMHOCTH XUMHYECKUX SBIICHUH,
(haKTONOTHYECKNE CBEICHUS O CBOMCTBAX,
COCTaBe, TMOJNY4YEeHHMH M  0Oe30IacHOM
HUCIIOJb30BaHMH BaXKHEHIIINX HEOPraHU4eCKux
BEIIECTB B  OBITYy M  NPakTHYECKOH
JIeSITEJIbHOCTH YeNIOBEKa;

MIT 19 BBICTYIIaTh € npe3eHTauHef"1 7719 c(OPMHUPOBAHHOCTH YMEHUH BBIABIATH
Ppe3yJIbTaToB T03HABATEIILHON XapaKTepHbIE TIPU3HAKA TIOHSITHH,
JesTeNbHOCTH, MOJTyYEeHHBIX yCTaHaBIIMBAaTh nx B3aUMOCBSI3b,
CaMOCTOSTENIbHO WJIM COBMECTHO CO UCTIONIb30BaTh  COOTBETCTBYIOLIME IOHSTHS
CBEPCTHUKAMHU npu BBINTOJTHEHUN IIPY OIIMCAaHWW HEOPTaHWYECKUX BEUIECTB M X
XMMHUYECKOTO 9KCTIIEPUMEHTA, MpeBpaIIeHHH;

IIPAKTHYECKON paboTsI 1o

HCCIIEIOBAaHUI  CBOMCTB  M3y4aeMbIX

BEIIECTB, pean3allii y9eOHOTO IPOeKTa

i (hopMynHpOBaTH BBIBOJIBI o

pe3yibTaTam HPOBEICHHBIX

UCCIEJOBAaHWH MYTEM  COIJIACOBaHMUS

TIO3UIMH B X0Jie 00CYXJIeHHsT 1 oOMeHa

MHEHUSIMH;

MIT 20 CaMOCTOSITENIbHO IJIAHUPOBaTb U 7720 chOpMHPOBAHHOCTD YMEHHUH
OCYILECTBJISITh CBOIO ITI03HABATEIbHYIO UCTIONB30BaTh XUMUYECKYI0 CHUMBOJHMKY JJISt
JESTeNbHOCTb, OMNpeleNnsds €€ LEeMu U cocTaBieHus. (JOPMyJ BEUIECTB M ypaBHEHHH
3aa4d, KOHTPOJIUPOBATb U IO Mepe XMMUYECKHX peakuuil, CHCTeMaTH4ecKyro
HEOOXOINMOCTH KOPPEKTHPOBATh Homenkiarypy (IUPAC) wu TpuBHambHBIE
npe;lnaraeMHﬁ AJITOPUTM HeﬁCTBHﬁ pu Ha3BaHUA OTACJIBHBIX HECOPTraHUYICCKUX
BBINIOJIHEHUH YaeOHBIX 3¢ BemecTB (yrapHbelii Ta3, YIJIEKUCIBIH Tas,
HCCIICIOBATENILCKUX 3a7a4y, BHIOMPATh aMMHaK, TramieHas H3BECTb, HEralleHas
Hambonee 3¢ ¢exTUBHBIT crmocod ux W3BECTh, MUTHEBAs COMA, IUPUT U IPYTHE);
peuicHusA € Y4Y€TOM IMOJYYCHUS HOBBIX
3HaHUIl O BellecCTBaX M XUMUYECKUX
peaKnusx;

MIT 21 _ OCYIIECTBIATD CaMOKOHTPOIIb 1721 cOpMHPOBAHHOCTb YMEHUH
CBOEH  JEATEeNbHOCTH  Ha  OCHOBE ONpeneNnaTh  BaJ€HTHOCTb U CTENEHb
caMOaHalIn3a U CaMOOLICHKH. OKHCIICHMS  XUMMYECKHX  JJIEMEHTOB B




COCIMHEHUSX pAa3JIMYHOTO COCTaBa, BH[
XUMHYECKOH CBs3M (KOBaJICHTHas, WOHHas,
MEeTaUIMYecKasi, BOJOPOJIHAS) B COCMHEHUSX,
THUI KPUCTAJUTMYECKOH PEIIeTKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJIEKYJIsIpHasl, NOHHAs,
METANTMIECKasi), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUI;

1122

c(OpMUPOBaHHOCTH YMEHUH
yCTaHaBIIBAaTh TIPHHAJIC)KHOCTD
HEOPTraHMYECKUX BEIIECTB IO MX COCTaBy K
OIIpeNIeNICHHOMY KJIacCY/TpyIe COeAUHCHUI
(mpocThle BellecTBa - METaUIbl U HEMETAJLIH,
OKCHU/bI, OCHOBAHUsS, KHCJIOTHI, aM(pOTEepHbIE
THAPOKCHUJIBI, COJIH);

1723

copMHPOBaHHOCTb YMEHUH
PacKpbIBaTh CMBICH TEPHOJMYECKOTO 3aKOHA
J.M. Menneneesa U OEMOHCTPUPOBATh €r0
CHUCTEMATH3UPYIOIIYI0, OOBSICHUTCIBHYIO U
MPOTHOCTHYECKYIO (DYHKIIUH;

1124

c(OpPMHUPOBAHHOCTH yMEHHT
XapaKTepu30BaTh  JJEKTPOHHOE  CTPOEHUE
aTOMOB XUMHUYECKHX »dJeMeHToB 1 - 4
IIEpUOIOB [Tepuoguueckoit CHUCTEMBI

xumudeckux siemeHToB .. Menneneena,
UCTIONB3Ysl TOHATHA "S-, P-, O-2JIEKTPOHHBIC
opburamu", "SHEpreTuueckue  ypoBHH'",
OOBACHIATH  3aKOHOMEPHOCTH  HM3MEHECHUS
CBOHCTB XHMHYECKHX OIEMEHTOB H HX
COCAMHEHUH 10 TepuojaM W TpyHram
[lepropndeckoif  CHCTEMBI  XMMHYECKHX
anemenToB JI.11. Menneneena;

1125

c(OpPMHUPOBAHHOCTH YMEHUIA
XapaKTepu30BaTh (omHChHIBaTH) o0rmmue
XMMHUYECKHE  CBOMCTBA  HEOPraHWYECKHX
BEIIIECTB Pa3IMYHBIX KJIAaCCOB, MOATBEPKAAThH
CYyIIIECTBOBAaHME TE€HETHYECKOH CBA3H MEXIY
HEOPTaHMYECKUMH BEIIECTBAMHU C IOMOIIBIO
YpaBHEHHUI COOTBETCTBYIOMIMX XHUMHUYECKIX
PpeaKIuii;

1126

chOpMHPOBAHHOCTD yMEHHUS
KJIacCU(UIMPOBATh XUMHYECKUE PEAKIHH 110
pa3NUUHBIM [pHU3HAKaM (YHUCIYy U COCTaBy
pearupyronmx BeuecTs, TeoBomMy 3hhexTy
peaKIMy, WU3MEHCHUIO CTCICHEH OKHCICHHS
3JIEMEHTOB, OOPAaTUMOCTH PEAKIIMU, YYACTHIO
KaTaJn3aropa);

1127

c(pOpPMHUPOBAHHOCTH YMEHUIA
COCTAaBJIATh YPAaBHCHHS PEAKIMHA Pa3TMIHBIX
TUTIOB, TIOJHBIE U COKPAICHHBIC YpaBHCHHS
peakimii  HOHHOTO  OOMEHAa,  YYHTHIBas
YCIJIOBUS, MPU KOTOPBIX 3TH PEAKIUH UAYT JI0
KOHII;

1128

c(pOpPMUPOBAHHOCTH YMEHUIA
MPOBOAUTH  pEaKlUWH,  MHOATBEPKIAIOLIUE
KayeCTBEHHBIN cocTaB Pa3IUYHBIX

HEOPraHWYEeCKUX  BEILECTB, PAclO3HABATh
OIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECCTB;

17129

c(hOPMHUPOBAHHOCTH YMEHHH
packpbIBaTh CYLLHOCTh OKHUCJIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEaKIUil MMOCPEICTBOM
COCTAaBJICHUS] 3JICKTPOHHOIO OajlaHca 3THX




peakuuii;

1130

c(OpPMUPOBAHHOCTH YMEHUI
00BICHATD 3aBHCHUMOCThD CKOpOCTH
XUMHUUYECKOH  peakuud  OT  Pa3lIuUHbBIX
(haKTOPOB; XapaKTep CMEIICHUS XUMHICCKOTO
paBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozneiicTBus (mpunHimn Jlelllatense);

1131

c(OpMHUPOBaHHOCTH YMEHUH
XapaKTepu30BaTh XMMHYECKHE IIPOLECCH,
Jexamye B OCHOBE  IIPOMBILIJICHHOTO
NOJIy4eHHs] CEpHOM KHCIIOTBI, aMMHaKa, a
Takxke chopMUPOBAHHOCTH MPEACTABICHIHA 00
00X Hay4YHBIX NPUHIHIIAX u
9KOJOTUYECKHX IpolieMax XHMHYECKOro
MIPOU3BO/ICTBA;

1132

c(OpPMUPOBAHHOCTH yMEHHI
MPpOBOAUTH BBIYHUCIICHUA C HUCIIOJb30BaAHUEM
MoHsITHsT  "'MaccoBasi 0N  BeIIeCTBa B
pacTtBope", 00bEMHBIX OTHOIICHHUH Ta30B MPH
XMUMUYECKHUX PEaKIMIX, MACChI BEIICCTBA HITH
o0BeMa Ta30B 10 H3BECTHOMY KOJHYECTBY
BEIIeCTBa, Macce WM O0BEeMy OTHOTO U3
YY9acTBYIOIIMX B PEAaKOIWH  BEIIECTB,
TeIIoBoro 3ddekra peaknud HA OCHOBE
3aKOHOB  COXPaHCHHS  MacChl  BEIICCTB,
IMPCBpAIICHUA U COXPAHCHUA SHCPIUH;

1133

c(pOpMUPOBaHHOCTH YMEHUHA
co0JTIOIaTh npaBuiia TOJIb30BAHUS
XUMHUYECKOH Tocynodl W 11abopaTOpHBIM
obopynoBaHueM, a Takxke npaBuIia
oOpallleHHsl ¢ BELIeCTBAMU B COOTBETCTBUU C
HWHCTPYKIUAMUA 1o BBIIIOJTHCHUIO

71200paTOPHBIX XUMHUUECKUX OTBITOB;

1134

c(OpPMHUPOBAHHOCTH yMEHHI
IUIAHUPOBAaTh W BBHINOJHATH XUMHUYECKHIH
IKCIIEPUMEHT  (pa3lokeHne  IepoKchiaa
BOJIOPOIa B TIPUCYTCTBHH KaTaJIH3aTOpa,
OTIpeJIeJIeHHE Cpebl PacTBOPOB BEIIECTB C
MOMOIIBI0  YHHBEPCAJIBLHOTO  MHIMKATOPA,
BIIMSIHAE Pa3lWYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKOH pe€akuuu, peakuuu MHOHHOI'O
oOMeHa, Ka4yeCTBeHHbIE peakiny Ha cyibdart-,
Kap6OHaT- n  XJIOpUA-aHUOHBI, HAa KaTUOH
aMMOHUA, peuieHue OKCIICPUMECHTAJIbHBIX
3amad o TeMam "Metamsl" n "Hemetammsr")
B COOTBETCTBHUHM C TpaBWJIaMH TEXHUKH
6e3omacHOCTH NpU OOPAIEHNUN C BEleCTBaMU
u 71a00paTOPHBIM 000pyIOBaHKEM,
NPE/ACTABISITE  PE3YNbTaThl  XHMHYECKOTO
9KCIIEpUMEHTa B (OpME 3aluCH ypaBHEHHH
COOTBETCTBYIOIINX peakmit "
(¢bopMyIMpoBaTh BBIBOJBI Ha OCHOBE 3THX
pe3yJIbTaToB;

17135

c(hOPMHUPOBAHHOCTH YMEHHHA
KPUTHUIECCKHU AHAJIU3UPOBATH XUMHYCCKYIO
HHPOPMALIMIO, TOIy4aeMyl M3  Pa3HBIX
HCTOYHUKOB (cpenctBa MacCOBOM
KOMMYHUKaImy, VIHTepHeT u Ipyrux);




2. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
2.1. O6beM yueOHOM JUCHUNJIMHBI U BUIBI Y4eOHOH padoThI

Bun yueOHo# padoTsl O0bem B yacax
O0beM 00pa3oBaTe/IbHON NPOrPAMMBbI TUCHUILTHHBI 72

BT. 4.

TEOPETHYECKOE 00YUCHHE 30
MPAKTUYECKHUE 3aHATHS 42
CamocmosmenvHas paboma -
IIpome:xyTouyHast arTecTanus — AU depeHIUPOBAHHBIN 324€T -




2.2. TemaTH4YeCKHUIi NJIAH U COAEPIKAHUE TUCIUTLINHBI

HanmenoBanne pa3aciioB u TEM

Coneprxanue yaeOHOT0 MaTtepuana u (PopMbl OpraHU3aIuN
AEATeILHOCTH 00YyJaromuXcs

O0beMm, akan. u/ B
TOM YHUCJIC B
dbopme
MIPaKTUYECKOU
MOJITOTOBKH, aKa,|
q

Konpr
pe3yabTaTOB
OCBOCHUS

3

Pasznexn 1.

OpraHquCKa;I XHUMUA

18/24

Tema 1.1.
Teopernueckre OCHOBBI
OPraHUYECKON XHUMHH.

1. Ilpeamer opraHMyeckol XUMHM: €€ BO3HMKHOBEHME, Pa3BUTHE U
3HAUEHUE B IIOJIyUEHUM HOBBIX BELIECTB W MarepualloB. Teopus
CTpOEHMs oprannyeckux coenuHeHuid A.M. bBytiepoBa, ee 0OCHOBHbIE
IIOJIOKEHMSL.

2. CtpykrypHbie (OPMYJIBI OpraHUYECKHX BelecTB. [ omoorus,
nsoMmepusd. XHUMHYECKas CBsI3b B OpPraHUYECKUX COCAUHEHUSAX -
OAVHAPHBIC N KPATHBIC CBA3H.

3. IlpencraBneHne o KiIacCUPUKAIMM OPraHMYECKHX BEIECTB.
Homenkiatypa opraHu4eckux COEIMHEHHH (CHCTeMaTH4ecKas) |
TPUBHUAIIBHBIE HA3BaHUsA BAXKHEHIIMX IPEICTABUTENIEH  KJIACCOB
OpPraHn4Y€CKuUX BCIICCTB.

2

[Ipaktnueckoe 3anaTne Ne 1 M3ydeHus BemecTB M MX NPEBpALLCHUN
OKcllepUMEHTaJIbHBIE  METOJbl:  O3HAaKOMJIeHHe ¢  oOpas3iamu
OpPraHWYEeCKHX BEIIECTB M  MaTepHalaMH HAa HMX  OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKHUX BEIECTB, HaOIIOACHUE U
OMMCAaHUE  JIEMOHCTPAlMOHHBIX  OMNBITOB IO  IPEBPAIICHUIO
OpPraHUYECKUX BEILECTB IpU HAarpeBaHUH (IUIaBJIeHUE, OOYTIIMBaHUE U
ropeHue).

113,458
MII 1,20

Tema 1.2. YriaeBogopoasl U UX
HPUPOHBIE UCTOYHHKH.

1. AnkaHbl, TOMOJOTHYECKHUH DS, M30MEPHsI, HOMEHKJIATypa
U CBOWCTBA

MerTaHn 1 3TaH - IpoCTeHIre IPeICTaBUTENN AIKAHOB: (PU3NUecKue u
XMMHUYECKHE CBOMCTBA (peaklUy 3aMEeIEHUS] U TOPEHHS ), HaX0KICHHE
B IIPUPOJIe, OJTyUECHHE U IPUMEHEHNE.

10

116,7,9,10
MII14,5,7,16




[Tpaktuyeckoe 3anstue Ne 2. M3ydyeHue KauyeCTBEHHBIX pEaKIMii Ha
QJIKaHBIL.

2. AJNKeHBI: TOMOJIOTUYECKUH psifl, U30MEpUs, HOMEHKIIATypa

Y CBOMCTBA.

OTuieH MW TMpONWIeH - NPOCTeHIIne MPeICTaBUTEIN aJIKCHOB:
¢du3nuecKkne W XUMHUYECKHE CBOMCTBa (pPEaKkIuu TUAPUPOBAHUSA,
raJIOTeHUPOBAHUSA, THUJpAaTallid, OKHUCIEHUS U MOJIMMEpPHU3aLun),
MOJIy4eHUE U IIPUMEHEHHE.

XUMUYECKHE CBOMCTBA OSTWJICHA: TOpPEHHE, Ka4eCTBEHHbBIE PEaKINH
(obecrBeunBaHue OPOMHOM BOJIbI M PACTBOPA IIEPMaHTaHaTa KaJlvs),

[Ipaktuyeckoe 3anstue Ne 3. Ilomyuenwe »STuiIeHa U
W3YYECHHUE €r0 CBOMCTB.

THpaTanus, HOIUMEpU3alHs.

3. AskaguMeHbl: TOMOJIOTHUECKHH psJ, M30MEpHs, HOMEHKIATypa W
cBoiicTBa. [luensl u kayuyku. Oyraauwen-1,3 u merunOyramuen-1,3:
CTpOEHHE,  BaXHEHIIMe  XMMHUYEeCKMe  CBOMCTBa  (peakuus
nonaumepu3zaiun). [lomyyeHne CHHTETUUECKOTO KaydyKa U PE3HHBIL.

4. AJKMHBI: COCTaB M OCOOEHHOCTHU CTPOEHUS, FTOMOJIOTHUECKUH psi.
AnleTHIIEH - IPOCTEHIINI NPEICTAaBUTEIb aJIKHHOB: COCTaB, CTPOCHHUE,
¢usnueckre M XHUMHUYECKME CBOWCTBA (peakUuH TUAPUPOBAHMUS,
raJIor€HUPOBAHUS, THIpaTallii, TOPEHU ), TOJTYUeHHE U IPUMEHEHHE.

5. Apensl. benzon: coctaB, crpoeHue, (QU3NYECKHE M XHUMHUYECKHE
CBOMCTBA (peakiuu TaJIOTEHUPOBAHUS W HUTPOBAHHUS), MOIyUECHUE U
IMPUMCHCHHUC. ToxcnuHOCTH ApCHOB. I'enmeTnyeckas CBSI3b MCXKOY
YII€BOJOPOAAMHU, MPUHAJICKAIUMHU K PA3TMUYHBIM KIIACCAM.

[IpakTuueckoe 3anstue Ne 4-6. CocTaBieHHE MOJHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (hOpMyJl OpraHMYECKHX BELIECTB OTAEIbHBIX KJIAcCOB,
UCIONIb3YS MX Ha3BaHHWA IO CUCTEMAaTHYeCKON U TpUBHAIBHOU
HOMEHKJIaType (3THJIEH, alleTUJIeH, TIUIEePHH, GEeHOo, GopMalIbaeru,
YKCyCHasl KHUCJIOTa, TiunuH). PacueTsl mnpocreiiieil ¢GopMysl
OpPraHUYecKOi MOJIEKYJIbI, UCXO0JI U3 DJIEMEHTHOr0 cocTana (B %)

11




6. IlpupoaHble HCTOYHUKHU yriaeBojoponaoB. Ilpupoanbiii raz u
nonytHele HedTsHbIe Ta3bl. HedTth u ee mpoucxoxaenune. CrnocoOs
nepepaboTku  HepTU:  NEeperoHka, KpPeKHMHI  (TepMHUYECKHUH,
KaTaluTu4eckuit), mmponu3. IIpoaykTsl mepepaboTku HedTH, HX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroiap u
MPOAYKTHI €0 NepepaboTKH.

[Ipaktuyeckoe 3austre Ne 7. O3nakomiieHne ¢ o0pas3aMu miacTmace,
Kay4yKOB U pe3uHbl, Koyuieknun "HedTs" u "Yrons", MogenupoBanue
MOJIEKYJI YIJIE€BOLOPOIOB u raJlOr€HONPOU3BOIHBIX.
OKCIIEpUMEHTAIIBHBIE METOBI U3YUECHHUS BEILECTB U UX IIPEBPALLICHUIN:
Bbruncnenus mo ypaBHEHHIO XUMUYECKOM peakiuu (mMacchbl, o0bema,
KOJIMYECTBA MCXOAHOIO BEIIECTBA WIM MPOAYKTa PpEaKLHUH IO
U3BECTHBIM Macce, O0beMY, KOJMYECTBY OJHOIO U3 HCXOAHBIX
BEIIECTB WM MPOJIYKTOB PEAKLIUH).

Tewma 1.3. Kuciopoacoaepxariue
OpPTaHUYECKUE COCTUHEHUSI.

1. IIpenenbHBIC OAHOATOMHBIE CIIUPTHL. METaHOM U 3TAaHOJ: CTPOEHHUE,
¢usnvyeckne W XMMHUYECKHE CBOMCTBAa (peaklMH C aKTUBHBIMHU
MeTaJlljlaMH,  TallOTEHOBOJIOPOJaMU,  TOpEHHUE),  IpUMEHEHUE.
Bonmopoanesie cBAI3M  MexAy MoJIEKylaMud cnupToB. JlelicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKA.

2.MHOrOaTOMHBIE CIUPTHL. DTHICHIJIMKONb M TIHUIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBa  (B3auMojeicTBHE €O
IIEJIOYHBIMM METaJUIaMM, KaueCTBEHHAsl peaklusi Ha MHOTOaTOMHBIE
cnupthl). JlelicTBue Ha opraHusMm uenoseka. [IpuMmeHeHne riuunepuHa
Y ATUJICHTJIUKOJISL.

3. deHo: CTpOEHUE MOJIEKYIIbI, (PU3UYECKHE U XUMUYECKHUE CBOMCTBA.
Toxcuunocth penoina. [Ipumenenue denoma.

Anbnernasl. @opmanbaerul, aueTaabAeru]l: CTpoeHue, Gu3ndeckue u
XUMHUYECKHE CBOICTBa (peakIuu OKHUCIEHUS M BOCCTaHOBIIEHUS,
KAaueCTBEHHBIE PEAKIINH ), TIOJTyUYEHHE U IPUMEHEHHUE.

4. OIHOOCHOBHBIE Npe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U
YKCYCHast KUCJIOTBI: CTpOeHHE, (PU3NUYECKUe U XUMHUYECKUE CBOMCTBA
(cBoiicTBa, oOmMe ISl Kjacca KHCIOT, peakuus 3TepuuKaiun),
noJiyueHue u npuMmeHenue. CreapuHOBas M OJEHMHOBAsE KUCIOTHI KaK
MPEICTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MbUIa Kak COJH
BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ICHCTBHE.

12

I16,7
MII 2,17




5. Cnoxuble 5>(QHUpPbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHCIIOT.
I'uaponus cnoxsbix 3¢gupos. XKupsel. I'naponus sxupos. Ilpumenenne
XKUpoB. bruosornueckas poib XKUPOB.

6. YrimeBoapl: cocTaB, KiIacCHU(UKALUs YIIEBOAOB (MOHO-, TU- U
nosiMcaxapuisl). ['moko3a - mpocreinmii MoHOcaxapu: 0COOEHHOCTH
CTPOCHHUS MOJEKYNIbl, (HU3MUECKHE M XHMHUYECKHE CBOWMCTBA
(B3aumoperictBue ¢ runpokcunom meau(ll), okucrnenne amMmmMuadyHbIM
pactBopom  okcuga  cepebOpa(l), BoccraHoBieHHE, OpokeHHE
TJIIOKO3bI), HAXOXJEHUE B MPUPOAE, NMPUMEHEHHE, OuOooTrHyecKas
posb. @otocunTe3. OpyKTO3a KaK M30MEP TIIFOKO3BI.

7. Kpaxman u uemnono3a Kak HpUpoHble Tonumepbl. CTpoeHwue
Kpaxmajla M Le/UItoo3bl. PU3NYeCKUEe U XUMHUYECKHE CBOMCTBa
Kpaxmasa (TUAPOJIN3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

[Ipaktuueckue 3anstus Ne 8,9,10. DkcnepuMeHTalbHbIE METO/bI
M3yUYeHHs BEIIECTB M MX IMPEBpAICHUI: TpOBeneHNe, HAOII0ICHNE U
OMMCAaHWE  JEMOHCTPAIIMOHHBIX  OMNBITOB: TOPEHHE  CIHPTOB,
KAueCTBEHHbIE PEAKLIUK OJHOATOMHBIX CHHUPTOB (OKHCIIEHHE 3TaHOJa
okcuaomM Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOCHCTBHE
rauepuHa ¢ ruapokcuaoM  Meau(Il)), ampnernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuaa cepedpa(l) u rugpoxcunom meau(Il),
B3aUMOJICHCTBHE Kpaxmajia C HOJOM), IMPOBEIACHUE MPAKTHIECCKOM
paloThI: CBOICTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

Brruucnenust mo ypaBHEHHIO XMUMHUUYECKOW peakIuu (Macchl, 00bema,
KOJMYECTBA HCXOJHOTO BEIIECTBA HIM MPOAYKTa pEaKluu II0
U3BECTHBIM Macce, O00BbeMy, KOJMYECTBY OJHOIO M3 HCXOIHBIX
BEIIECTB WJIM MPOJIYKTOB PEAKLIUH).

Tema l 4.
A3oTcoaepikalye OpraHn4ecKue
COEMHEHUSI.

1. AMUHOKHCIOTHI Kak aM(OTEpHbIE OPraHUYECKHE COCIUHEHMS.
Ousnyeckue U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe
rnuiuHa). buonornyeckoe 3HaueHre aMUHOKUCIOT. [lenTu sl

2. benkm kak TPUPONHBIE BBICOKOMOJICKYISIPHBIC COCTUHCHUS.
IlepBuyHas, BTOpUYHAsL U TPETUYHAS CTPYKTypa O€IKOB. XUMUYECKHE
CBOMCTBa OEJIKOB: TUAPOJIN3, I€HATYpallHsl, KAUeCTBEHHbIE peakliy Ha
Oenku.

[Ipaktndeckoe 3amsarue Ne 11, DkcnepuMeHTalIbHBIE METOIBI
W3YyUEHHs] BELIECTB M WX IpEBpallleHUil: HaOJIOJeHHEe U ONUCAaHHUEe

I16,7,14
MII 6,8
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ACMOHCTPAllMOHHBIX OIBITOB: ACHATYpAllHA OCIIKOB IIpru HarpCBaHuu,
IBETHBIC pCAaKIIUU OEJIKOB.

Tema 1 .5.
BricokomorekyssipHbie
COEMHEHUS.

1. OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUI:
MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEpPHU3alnH,
CpeIHssl MOJIEKYJISIpHAsl Macca.

2. OCHOBHBIE METOJIbl CHHTE3a BBHICOKOMOJICKYJISIPHBIX COCTUHEHUH -
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHSL.

[Ipaktnueckoe 3anstue No 12. DKcnepuMeHTaldbHbIE METOJIbI
W3YYCHHS BEIICCTB M WX MPEBPAIICHUN: 03HAKOMIICHHE ¢ 00pa3Iamu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

14
MII 3

Pasznen 2.

OO6m1ast ¥ HEOpraHUYeCcKask XUMUS

12/18

Tema 2.1. OCHOBHBIE IOHATHS U
3aKOHbI XUMUU

1. XuMuyeckuii 3JieMeHT. ATOM. SI1po aToMa, H30TOIbL. DIIEKTPOHHAS
000J109Ka. DHEPreTHIECKUE YPOBHH, [TOyPOBHH. ATOMHBIE
opburanu, s-, p-, d- aIeMeHTHI.

2. Oco0EeHHOCTH pacIpeae/ICH s JIEKTPOHOB 0 OPOUTAISAM B aTOMax
3JIEMEHTOB TIEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHAS KOH(PHUTYpaLUs
aTOMOB.

[IpakTnueckoe 3anstue Ne 13. Pemenue 3agaHuii Ha UCHOJIb30BaHUE
XMMHUYECKON CHMBOJIMKM M Ha3BaHWM COEJUHEHMH IO HOMEHKIATYype
MEKIYHAPOJHOTO COK03a TEOPETHYECKOM W MPHUKIAJHOM XUMHH |
TPUBHMAJBHBIX Ha3BAaHUM JJII COCTABICHHMS XMMHUYECKHX (QOopMyIl
JIBYXaTOMHBIX COE€IMHEHHUH (OKCHUJIOB, CYIb(UIO0B, THAPUIOB U T.II.) U
JPYTUX HEOPTAaHUYECKUX COETMHEHUNOTIENBHBIX KIIACCOB.

112,17,32
MII 7

Tema 2.2. [lepunoudecknii 3aK0H U
Ilepunonnueckas cucrema
XUMHUYECKHX dy1eMeHToB J[. 1.
MenneneeBa

1.Ilepnoanueckuii 3akoH u Ilepmonnueckas cucTeMa XUMHYECKHX
anemeHToB J.M. MenneneeBa. CBs3p NEPUOAMYECKOTO 3aKOHA M
[Tepuonnueckoit cucrembl Xxumuyeckux snemeHToB .M. MenneneeBa
C COBpPEMEHHOM TEOpHUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMHUYECKHUX DJIEMEHTOB W O0pa3yeMbIX HMH
MPOCTHIX U CJIOKHBIX BEUIECTB IO IPYIIaM U MepUuoaMm.

2. 3HayeHHue NePUOJNIYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

[TpakTuueckoe 3austue Ne 14. PenieHue npakTHKO-OPHEHTUPOBAHHBIX
TEOPETUYECKHUX 3a/IaHUI Ha XapaKTEPU3AIUI0 XUMHUYECKUX JIEMEHTOB
«MeTannnyeckue / HeMeTaJNIMUeCKHE CBOMCTBA,
AJIEKTPOOTPUIIATEIBHOCTh XUMHUYECKHUX AJIEMEHTOB B COOTBETCTBUU C

I117,18,23,
24

MIT 11

14




HX AJIEKTPOHHBIM CTPOECHUEM M TIOJIO)KEHUEM B IMEPUOIAYECKOMN
cucremMe xumudeckux aneMeHToB (.M. MenaeneeBay» . JleMoHcTpanus
tabui "[leprogndeckas cucteMa XMMUYECKUX dieMeHToB J1.1.
Meunneneena"

Tema 2.3. CTpoeHue BelecTna.

1. ArperatHoe cocTosiHME BeulecTB. TBepAoe, )KUIKOE U ra3000pa3Hoe
cocrosiHus BemecTB. Ilepexon BemecTBa M3 OZHOIO arperaTHOro
COCTOSIHMS B APYTO€.

2. CtpoeHue BelecTBa. XUMHUYECKasi CBSA3b. BHUIIbI XUMHUUECKOH CBSI3U
(xoBaJIeHTHasi HENOJISIpHAs M TOJSpHAas, HWOHHAs, METaJNINYecKas).
Mexanu3mbl  00pa3oBaHUSl  KOBAJIEHTHOM  XMMHUYECKOW  CBSI3U
(0OMeHHBIN U TOHOPHO-AaKLENITOPHBIHN). BomopoaHas cBs3b.
BanentHocts. DnekrpoorpuniarenbHOcTh. CTenenb okucienus. MoHsr:
KAaTHOHBI U aHUOHBI

3. BemecTBa MOJIEKYJIIDHOIO M HEMOJIEKYJSIPHOTO CTPOCHMsI. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTALUINYECKUX PELIETOK.
3aBHCHUMOCTb CBOWCTBA BEHIECTB OT TUIIA KPUCTAJINYECKON PEIIETKH.

[IpakTuueckoe 3ausTue Ne 15. 3yueHue TUIIOB KpUCTAJUIMYECKUX
peuierok. Pemienue 3a1a4 Ha onpeieIeHUe TUIIOB XUMUYECKOU CBA3H,
CTETIEHU OKUCIIEHHS JIEMEHTOB B BEILIECTBAX.

Im21
MII 21

Tema 2.4. PacTBOpHI

1.PacTBOpBI UX KJIacCUpHUKALIUS.
2. IlonsTre o gucnepcHbIX cucTeMax. MIcTHHHBIE U KOJITIOUIHBIE
pactBopbl. MaccoBas 101151 BEILIECTBA B PACTBOPE.

[MpakTudeckoe 3austue Ne 16. Perenne sxcriepuMeHTaTBHBIX 3a/1a4
o teme «PactBopei». OnpenesneHne cpeabl paCTBOPOB BEHIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO MHUKaTOpa. [[puroroBnenne pacTBOpoB
3aIaHHON (MaccoBOM, %) KOHIIEHTPAIIHIH.

I133
MIT 9

Tema 2.5. Knaccudukarms
HEOPTaHUYECKUX COCTMHEHUH U UX
CBOMCTBA

1. Knaccudukanus Heopranumyeckux coenuHeHuil. HomeHkmarypa
HEOPraHMYECKUX BEIIECTB.

2. 'enerndeckas CBSI3b HEOPTAaHMUYECKUX BEIICCTB, MPHHAIICKAIIIX K
pa3IMYHbIM KJIacCaM.

[Ipaktnueckoe 3ansitue Ne 17. CocraBnenue Ttabmui «CBoiicTBa
oKkcHua0B», «CBolicTBa KUCIIOTY», «CBOMCTBA OCHOBaHMIT), «CBOMCTBA
coneti»  CocraBiieHHe YypaBHEHHH XHMHYECKHX PpEAKIHi C yd4acTHEM

IT 19, 25, 28
MII 14
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MPOCTBIX U CJIOKHBIX HCOPIraHMYCCKUX BCHICCTB: METAJIJIOB U HCMCETAJIIIOB;
OKCHUI0OB METAJJIOB, HEMCTaJIJIOB nu aM(bOTepHI)IX 3JICMCHTOB;
HCOPraHWYCCKUX  KHCIIOT, OCHOBaHHUII H aM(bOTCpHI)IX TUAPOKCHUIOB;
HEOPraHn4CCKUX COJ'ICI\/'I, XapaKTCpU3yrnux Hnx cBoiicTBa. PemicHue
MPAKTUKO OPUCHTHPOBAHHBIX TCOPCTUUCCKUX 3aJJaHUM Ha CBOfICTBa, COCTaB,
IOJIYYEHHUE U 0e30IMacHOE HCIIOJIb30BAHUE BasKHEHIITNX HEOPraHUn4CCKUX
BCIICCTB B 6BITy nu HpaKTH‘ICCKOﬁ JACATCIPHOCTH YCIIOBCKA

Tema 2.6. Xumuueckue peakiuu.

1. Xumuueckas peaknus. Krnaccupukanus XUMUYECKHX PEAKIU B
HEOPraHWYeCKOM M OPraHMYECKOW XMMHUM. 3aKOH COXPAHEHHUS MAaCChl
BEIIECTB, 3aKOH COXPAaHCHHS W TMPEBpAlICHUS DSHEPIUH TpU
XUMHUYECKUX PEAKIIUSX.

2. CKOpOCTh pEakKIHH, €€ 3aBUCHMOCTh OT PAa3IMYHBIX (PAKTOPOB.
OOparumble  peaknud. XHMHYECKOe  paBHOBecue. DakTophl,
BIMAIONIME Ha COCTOSHUE XUMHUYECKOro paBHOBecus. [IpuHimmn
Jlelllarenne.

3.  DnexrtponmutHueckas auccoumanus. CuibHble W crnadble
anekTpoauThl. (Cpena BOJHBIX — pacTBOPOB  BEHIECTB:  KHCIIas,
HeUTpaibHasi, menodHas. Peakiiuu noHHOro ooOMeHa.

4. OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIE PEAKITHH.

[TpakTnueckoe 3austue Ne 18. 3amosrHenue tTa0muibl « TUITBI
peakuuii», COCTaBICHUE YPAaBHEHUN PEAKIMI Pa3HBIX THUIIOB.
N3ydenue Mozeneil KpUCTaUIMYECKUX PEIIETOK, HAOIIOACHUE U
OIMCaHUE IEMOHCTPAIIMOHHBIX U J1a00PaTOPHBIX ONBITOB (Pa3ioKEeHHE
MEpPOKCHJIa BOJOPO/Ia B IPUCYTCTBUU KaTaJIN3aTOPa, pEaKIIM1 HOHHOTO
oOMeHa). Pacyersl o ypaBHEHUSIM XUMUYECKUX pEaKLuii, B TOM
qyclie TEPMOXUMUYECKUE PACUEThI, PACUETHI C HCIIOJIb30BAHUEM
HOHATHA ""'MaccoBas JI0JII BemecTna'.

IIpoBenenue npakTHueckoi padoTel "BinsHue paznuyHbix (GakTopoB
Ha CKOPOCTh XUMHUYECKOW PEakInu'.

IT
11,12,13,20,
26,27,29,30

MII 10

Tema 2.7.
Meraiibl 1 HEMETAIIBI.

1. Hemeramnel. [lonoxxenne HemetaiwioB B Ilepuoamdeckoil cucreme
xumudeckux 3neMeHToB [[.M. MenzaeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMOB.  Du3MYecKHMe  CBOMCTBA  HEMETAUIOB.  AJIIOTpOmus
HEMETaJIOB (Ha pUMepe KHCIopoaa, cepsl, pochopa u yriepoaa).
XHWMHYECKHE CBOMCTBA BAXHEHIITUX HEMETAIIOB (TajOTe€HOB, CEPHI,

16

1111, 22, 32,
34
MII 3




aszota, ¢ocdopa, yriepoga U KpeMHHS) U UX COCAMHEHUHN (OKCHJIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIOT, BOAOPOJAHBIX COSTUHEHUN).
[IpumeHeHne BaXXHEHIIIMX HEMETAJUIOB U UX COCIUHECHMIA.

2. Meramnbl. Ilonoxenue meramioB B llepuoguyeckoit cucreme
xumudeckux dnaemMeHToB .M. MenneneeBa. OcOOEHHOCTH CTPOCHHS
AJIEKTPOHHBIX 000JI0ueK aToMOB MeTauioB. OOmue Qu3ndeckue
cBoricTBa MeTayuyioB. CIIaBbl METAJUIOB. JJEKTPOXUMHUYECKHN P
HaIIpsHKEHUN METaJlIOB.

XHWMHYECKHUE CBOMCTBA BAXKHEUIIUX METAUIOB (HATPHM, KaJHid,
KaJIbIIMM, MarHui, ajJlOMUHHUMA, LHUHK, XPOM, >K€JIe30, MeAb) M HX
COETMHEHUN.

OOmue crnocoObl MoJlydeHUsT MeTauioB. lIpuMeHeHue MeTamioB B
OBITY U TEXHUKE.

[Tpaktueckue 3ansatuss Ne 19,20 Wnentudukanus HEOPraHUYECKUX
COCIMHEHHI. DKCIEePUMEHTAIBHBIE METOJIBI U3yUEHHUS BEIIECTB U UX
MIpeBpalIeHHI: 3ydeHne KOJUIeKIK "MeTasl U CIuiaBbl", 00pasioB
HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4, HaOMIOJCHHE U
OMHMCaHWE  JIEMOHCTPAIMOHHBIX M  JaOOpaTOPHBIX  OMBITOB
(B3anMOIeHCTBHE THAPOKCHUIA AIFOMUHUS C PACTBOPAMHU KHUCIOT U
1IeJI0Y€eH, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJIJIOB).

Pacuers Maccel BemecTBa WM o0beMa Ta30B IO HW3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe UM 00BEMY OJHOTO M3 YYACTBYIOIIHUX B
peakiuu BEelIeCTB, pacueThl Macchl (00beMa, KOJUYECTBAa BELIECTBA)
MPOJIYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB UMEET MPUMECH.

Tema 2.8.
XUMHS U )KU3HB.

1. Ponp xumMuM B OOECTIEUEHHUU SKOJIOTMYECKOM, 3HEpPreTMYeckon u
MUIIeBOW 0€30MacHOCTH, pa3BUTHUM MeAMLUHBL. [loHSITHE O HAyYHBIX
METO/ax IO3HAHMS BELIECTB U XMMUYECKUX PEaKIUH.

[IpencraBnenuss o0 OOIIMX HAy4YHBIX NPUHIUNAX MPOMBIIUIEHHOTO
IIOJIyYEHUS BOKHEUIINX BEIIECTB.

2. YemoBek B MHpEe BEIIECTB M MaTepHAIIOB: BaKHEHIINE
CTPOUTEIIBLHBIE MaTEPHUalIbl, KOHCTPYKIMOHHBIE MaTepHuaibl, KPacKH,
CTEKJIO, K€paMHUKa, MaTepuaibl JUIs AJIEKTPOHHMKH, HaHOMaTEpHAaJIbI,
OpraHUYecKre U MUHEpaJbHbIE y100pEeHusI.

3. XumHs U 3]I0pOBbE UEJIOBEKA: IIPaBHUJA HCIIOJIb30BAHUSA
JICKapCTBEHHBIX MpENapaToB, MpaBuja 0€30MacHOr0 HCIOJIb30BAHHS
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I11, 15, 16,
31,35

MIT
12,13,15,18,19




MpernapaToB OBITOBOM XMMHH B TIOBCETHEBHOM KU3HU.

[IpakTrueckoe 3ansTue Ne 21,

[Touck W aHamM3 KEHCOB O MPUMEHCHMHM XHMHYECKUX BEIIECTB U
TEXHOJOTHH ¢ yderoM Oymymedl mpodeccrnoHaTbHONW AEATEIhbHOCTH I10
TeMaM: BaKHCUIIME CTPOUTEIbHBIC MaTepualbl, KOHCTPYKIIMOHHbBIC
Marepualbl, Kpackd, CTEKIO, KepaMHKa, MaTephaibl aJsl 3JICKTPOHUKH,
HAaHOMATEpPHAJIBl,  TEKCTWJIBHBIE  BOJOKHA,  WCTOYHHKH  JHEPIHUH,
OpraHMYecKHe W MHHEpAIbHbIC YNOOPEHHMs, JICKApCTBCHHBIC BEIECTBA,
ObiToBas  xumwus.llpesncraBieHne  pe3ysNbTaTOB — pEIICHUs KEWCOB B
(hopMe MUHH-TOKJIa/1a C IPE3CHTAIUCH

Bcero

72
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3. YCJOBUS PEAJIN3ALIUY YUYEBHOM JUCIHATLIAHBI
3.1. nsa peanu3anyyl OPOTPaMMBbl JUCHUIUIMHBI JTOJDKHBI OBITH HPEIYCMOTPEHBI
CIIEIYIOIINE CIIEUAIBHBIEC IOMEIICHHUS:
Kabuner «YueOHas Xxumuueckas j1abopaTopus» OCHAIICHHBIH B COOTBETCTBUHU C II.

6.1.2.1 oOpa3oBarenbHOM TporpaMmbl 1O cnemuaibHOCTH — 35.02.08 DNeKTPOTEXHUUYECKHE
CUCTEMBI B arpornpomsbliuieHHoM komiuiekce (AIIK).

3.2. UudopmaninoHHOe o0ecnieyeHre peaTu3auuy NporpaMmbl

3.2.1. OcHoBHBIE MeYaTHbIC U3TAHUA
ITeyaTHBIX M3MAHUM HET

3.2.2. OcHOBHBIE YJIEKTPOHHbIE H3TaHUsI

1. Tabpuensn, O. C. Xumwusa: 10-it kmacc (6a3oBbiii ypoBeHb): yueObnuk / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CrnaakoB. — 5-¢ u3f., ctep. — Mocksa: [Ipocsemenue,
2023. — 128 c.: un. - ISBN 978-5-09-107222-8. - Tekct: osnexrtponHsii. - URL:
https://znanium.com/catalog/product/2089902 — Pexxum qocTyria: jisi aBTOPHU3. MOJIb30BATEIICH.

2. T'abpuensn, O. C. Xumus. 11 knace (6a3oBbiii ypoBeHb): yuebHuk / O. C. 'abpuensH,
. T. Octpoymos, C. A. CnankoB. — 5-e u3z., crep. — Mocksa: [IpocBemenue, 2023. — 127,
[1] c: wmn - ISBN 978-5-09-103623-7. - Tekcr: oamektponnbid. - URL:
https://znanium.com/catalog/product/2089904 — Pexxum gocTyma: it aBTOPH3. ITOJIb30BATEIICH.

3.2.3. JlonoJIHUTEIbHbI€ HCTOYHHKH

1. AnekcangpoBa D. A. Heopranndeckas xumus. TeopeTHUecKHe OCHOBBI U
1a00paTOpHBIN MpakTUKyM: ydeOHuk / 3. A. AnekcangpoBa. — 3-¢ m3a., crep. — CaHKT-
[TerepOypr: Jlanp, 2020. — 396 c¢. — ISBN 978-5-8114-3473-2. — TekcT: 31€KTPOHHBIA. —
URL.: https://e.lanbook.com/book/130569 — Pesxxum moctyma: a1 aBTOPU3. MOJIB30BATEICH.

2.KapuoBa A. A. Opranuueckass XUMusl Ui HIKOJBHHUKOB: ydeOHoe mocobue / A. A.
Kaprmoa, A. H. JleBkuH. - 2-¢ uzn. - Cankr-Ilerepoypr, 2021. - 382 ¢. - ISBN 978-5-288-06109-
7. - Texkct: snmextponnsid. - URL: https://znanium.com/catalog/product/1840354 — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JACIHUTIIVHEI

Pe3ysabTarsl 00yuyeHust

\ KpuTepnn oneHkn

MeToabI OLICHKH

IIpeaMeTHBIE pe3yabTaThl:

c(OPMHPOBAHHOCTh  NPEACTABICHUH O
XMMHMYECKON COCTaBJIAIOLIEH €CTECTBEHHO-
Hay4YHOU KapTUHBl MHUpPA, POJIM XUMHUU B

OneHka «OTJIHYHO». 3a IIIy0oKoe U
MOJIHOE OBJAJICHUE COJEpIKaHHEM
y4eOHOTr0 Marepuana, B KOTOPOM

MO3HAHUH SBJICHUN IPUPOJIBI, B | oOyyaromuiics OpUEHTHPYETCS,
(GOpPMUPOBAHUM MBIIUICHUS W KYJIBTYPHI | TOHATUHHBIM anmnaparom,
JIMYHOCTH, ee (GYHKIIMOHATIBHON | aKIIEHTOJIOTMYECKUM u
IPaMOTHOCTH, HEOOXOIUMOW JUIsl perieHus | ophodNMIeckuM MHUHHUMyMamu, 32
MPAKTUYECKUX 3a/7ad U  OKOJOTMYECKU | yMEHHE HAXOJUTh M HCIOJIb30BATh
00OCHOBAaHHOTO OTHOIICHHS K CBOeMY | HH(GOPMAIIHIO.

3JI0pPOBbIO U IPUPOJIHOM CPELIE; Ouenka «XOPOUIO». Ecmu
BJIaJICHHE CHUCTEMOW XMMHYECKHX 3HaHHWH, | 00ydaromuics HOJIHO OCBOMII
KOTOpasi BKJIFOYAeT: OCHOBOIIOJIAraroliue | yueOHblH Martepuai, BIIAJICET
MOHATHSA (XUMHYECKHH JJIEMEHT, aToOM, | IOHATUIHHBIM anrapaTom,
ANEKTPOHHAs 00O0JOYKa aToMa, MOJIEKYIa, | aKLIEHTOIOIHYECKUM u
BaJICHTHOCTb, SIIEKTPOOTPHIATENBHOCTD, | OPHOIMUIECKUM MUHUMYMaMH,
XUMHYECKas CBsI3b, CTPYKTypHas ¢opmyla | OPHEHTUPYETCS B U3YYEHHOM
(pa3BepHyTasi W  COKpallleHHAas), MOJb, | MATEPHaJIE, TPaMOTHO  M3Jaraer
MOJISIpHAsE ~ Macca, MOJSPHBIH ~ 00beM, | OTBET, HO B ero (opMe HMEITCA
VIICPOAHBIA  CKeJeT, (PYHKIIMOHAIBbHAS | OTACIbHBIC HETOYHOCTH.

TpyIma, paaukai, wu3oMepus, wu3oMepbl, | OueHka «Y/10BJIETBOPHUTEIHLHOY.
FOMOJIOTUYECKU I pan, romouiory, | Eciim oOyuaromuiicss oOHapyKuBaeT
YTJIEBOAOPOIBI, KHUCJIOPOJ U | 3HAHUSA U [TOHUMAHUE IOJIOKEHHOTO
a30TCOJICpIKAIIUE COCIUHEHHS, MOHOMeEp, | YUEOHOro MaTepuasa, MOHATHUHHOIO
MOJIUMED, CTPYKTYpHOE 3BEHO, | anmapara, akIEHTOJIOIMYECKOro H
BBICOKOMOJICKYJISIPHBIE COSTTMHEHU); op(osruueckoro MHUHUMYMOB, HO
TEOPUM U 3aKOHBI (TEOpUSl CTPOEHUs | U3J1araet ux HEIIOJTHO,
opranndeckux Bemects A.M. Bbytieposa, | HEOC/IEIOBATEIBHO, AOITyCKAET
3aKOH COXPaHEHUSI MaCChl BEIIECTB); HETOYHOCTH B onpeieICHUN

3aKOHOMEPHOCTH, CHUMBOJIMYECKUI
XUMUH;

MHPOBO33PEHUECKHAE 3HAHUS, JICKAIIUE B
OCHOBE TIOHMMAaHUS  NPUYUHHOCTH U
CHUCTEMHOCTHU XUMHUYCCKUX $[BJ'[6HI/II>1,
(akToNOrMuecKue CBEICHHUS O CBOICTBaXx,
cocraBe, TMOJIy4YeHMHM U  Oe30MacHOM
HCIIOJIb30BAHUM BAXKHEUIIMX OpPraHUYECKUX
BEUIECTB B  OBITY M  NIPaKTUYECKOH
JESATEIbHOCTH YEJIOBEKA,

SI3BIK

MOHATUN, HE YMEET J0Ka3aTeIbHO
000CHOBATh CBOU CYXJICHUS.

OneHka «HeyI10BJIEeTBOPHUTEIbLHO».
Ecmn o0yyaromuics UMeEET
pa3po3HEHHBIE, OeccrucTeMHBIC
3HAHHUA, HE YMEET BBIJEIATH TJIaBHOE
U BTOPOCTENEHHOE,  JIONMYyCKaeT
OIMOKM B OIpENe]ICHUN TMOHATHIA,
HCKa)XaeT WX CMBICI, OeCIopsa0uHO
U HEYBEPEHHO U3JIaraeT MaTepuall.

Cc(OPMHPOBAHHOCT  YMEHUH
XapaKTepHbIe MpU3HAKU MOHSTHH,
yCTaHaBJINBaTh ux B3aMMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS
IIpM  ONMCAHMM COCTaBa, CTPOEHUSA W
IIPEBPALICHUI OpraHMYECKUX COEINHEHMI;

BBISIBJISITH

c(hOpPMHUPOBAHHOCTh YMEHUN HCIOJIB30BAThH
XUMUYECKYI0 CHUMBOJIMKY JJISI COCTaBJIECHUS
MOJIEKYJISIPHBIX " CTPYKTYPHBIX
(pa3BepHYTOHM,  COKpalleHHOW)  QopMyn

YCTHBIE n
IMICHhMCHHBIC
OTIPOCHI Ha
TEOPETUUYECKUX 51
MIPAKTHYIECKHUX
3aHATHUIX;
—TpaKTUYECKUE
3aHATHS;

—B3aNMHBIN
KOHTPOJIb

npu pabore B mapax
51

MaJIbIMH TPYIIaMHu;
—CaMOKOHTPOJIb
TEOPETUIECCKUX
3aHATHH n
MPOBEPKa
CaMOCTOSTEILHOM
BHEAYIUTOPHOMN
paboTHI;
—HaO0JIroIcHHUE,
MHTEPIIPETALINS
pe3yNbTaToB 51
JKCIIepTHAst

OIlCHKA
JIeITEIIbHOCTH
00y4aromuxcs Ha
MPaKTUYECKUX u
TEOPETUIECKUX
3aHATHUAX

- TIPOMEXYTOYHas
arTecTaius 1o
3aBEPIICHUH Kypca
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OpraHMYEeCKUX BELIECTB U  ypaBHEHUU
XUMUYECKUX  PEaKIUH,  HM3rOoTaBJIUBATh
MOJIETIM MOJIEKYJ1 OpPraHMYeCKHX BEIECTB
JUISL  WUTIOCTpAallMM  UX XHMHUYECKOro U
MIPOCTPAHCTBEHHOTO CTPOCHUSI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIUBATh
MIPUHAIICKHOCTh W3YUCHHBIX
OpPraHMYECKUX BELIECTB MO UX COCTaBy U
CTPOCHHIO K OTIPEICIICHHOMY KIIACCy/TpyIITe
COEMHEHMH (YrJIeBOIOPOAbI, KUCIOPOI U

a30TCoepIKaIIHe COCIMHEHUS,
BBICOKOMOJIEKYIISIpHBIE COCMHEHUS),
JaBaTh UM Ha3BaHUS MO CHCTEMATHYECKON
Homenkiarype  (IUPAC), a  TaKxe
MIPUBOIUTH TPUBUAITBHBIE HA3BaHHS
OTJIENBbHBIX OpPraHUYECKUX BEIIECTB
(aTHIIEH, MPOTUJIEH, aIreTUIICH,
STUJICHIJIUKOJIb, TIIUIEPUH, dbenom,

dbopManbaeTu, aeTaibIAeThl, MypaBbUHAS
KHUCJIOTA, YKCYCHasl KHUCJIOTa, OJICMHOBAas
KHMCJIOTA, CTEAPUHOBAs KHCIOTA, IJIIOKO3a,
bpyKTO3a, Kpaxmall, HEeJUTI0I03a, TITHIIH);

C(OPMUPOBAHHOCTb ~ YMEHHUS  ONpPENeIATh
BUJIbl XMMHUYECKON CBSI3M B OPraHUYECKUX
COE€IMHEHMX (OJIMHAPHBIE U KPaTHbBIE);

cOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSTh
MIOJIOKEHMUSI TEOpHUH CTpOEHUS
opranuueckux BemiectB A.M. byrneposa
UIs  OOBSCHEHUST 3aBHCHUMOCTH CBOWCTB
BELIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH
COXPAHEHHUs MacChl BEIIECTB;

c(OpMHPOBAHHOCTH YMEeHUU
XapaKTepU30BaTh COCTaB, CTpOCHHE,
¢buznueckue W  XMMHUYECKHE CBOMHCTBA
TUTIAYHBIX ~ TPEACTABUTEICH  Pa3sIUIHBIX
KJIACCOB OpPraHMYECKUX BEIIeCTB (MeTaH,
9TaH, OTWICH, TMPONWJICH,  AIlleTHJICH,
OyraaueHn-1,3, metundyraauen-1,3, GeHzomn,
METAHOII, 9TaHOII, STUJIEHTIIUKOJIb,
TJIMLEPHH, (denou, aleTaabIerus,
MypaBbHHAS M YKCYCHasi KUCIIOTHI, TJIFOK03a,
Kpaxmal, [eJUTI0JIO3a, AaMHHOYKCYCHas
KHCJIOTa), WUTFOCTPUPOBATh T€HETHYCCKYIO
CBSI3b MEXIy  HUMH ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYCCKHX PEAKIHHA C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh yYMEHUS
XapaKTepU30BaTh UCTOYHHUKH
YTJIEBOJOPOIHOTO CBIPbs (nedrs,

OPUPOJHBIN Ta3, Yroyib), CIOCOOBI HX
nepepabOTKH U MPAKTUYECKOE MPUMEHEHHUE
MPOJIYKTOB TIepepabOTKH;
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C()OPMHUPOBAHHOCT YMEHMH IPOBOJUTH
BBIUHCJICHUS 10 XMMHMUYECKUM YpPaBHEHUSIM
(Maccel, oObeMa, KOJMYECTBA HMCXOJHOTO
BEUIECTBA WJIM HPOAYKTa PpEaKkUUu IO
U3BECTHBIM Macce, 00beMy, KOJINYECTBY
OJTHOTO U3 MCXOAHBIX BEUIECTB WU
IIPOJYKTOB PEAKLIUN);

c(hOpMHUPOBAHHOCTD yMEHUH BJIAJETh
CUCTEMOH 3HAHUU 00 OCHOBHBIX METOHAX
HAay4YHOTO TIO3HAHMS, HCIOJB3YEeMBIX B
XUMHH ~ TPU  HW3y4YEeHUU  BEHIECTB U
XUMHYECKUX SIBIICHUN (mabmroieHue,
H3MEpEeHHUeE, AKCIICPUMEHT,
MOJICIIMPOBAHNE), UCTIOJIB30BaTh CUCTEMHBIC
XUMHUYCCKHE  3HAHWS  JUISL  TPUHATHS
pemieHuii B KOHKPETHBIX  KHU3HEHHBIX
CUTYaIUSX, CBSI3aHHBIX C BEIICCTBAMU U UX
MIPUMECHEHHUEM;

cOpPMUPOBAHHOCTh yYMEHUN  COOIIO/IATh
npaBuia MOJIb30BaAHUS XUMUYECKON
nocyAou 1 1abopaTopHBIM 000PYIOBAHHUEM,
a Tak)Ke MpaBmiIa OOpaIlleHHs C BEIIeCTBaMHU
B COOTBETCTBUU C HMHCTPYKIHMSIMH IO
BBITIOJIHCHUIO JIA0OPATOPHBIX XUMHUUYECKUX
OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUI IIAHUPOBATH U
BBITIOJTHATh ~ XMUMHYECKUW  IKCIIEPUMEHT
(mpeBpailieHus OPraHuYecKUX BEIIECTB MPHU
HarpeBaHWM, TMOJYYCHHE  OTWICHA U
W3yYEHUE €ro CBOMCTB, KayeCTBEHHBIE
peakiuu OpraHUYECKUX BEIIECTB,
JeHartypaius O€TKOB TMpU HAarpeBaHUH,
IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUH
C TpaBWJIAMU TEXHHUKH O€30MaCHOCTH TPHU
oOpareHuu c BEIIIECTBAMH u
71a00paTOPHBIM o0opy/oBaHUEM,
MPEACTABISITE  PE3YJAbTAThl  XUMHUYECKOTO
JKCIIepUMEHTa B (hopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIINX peakimit "
(dbopMynHupoBaTh BBIBOJBI Ha OCHOBE STHX
pE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh yYMEHHUH KPUTHYECCKH
aHAJIM3UPOBATh XMMUYECKYI0 UH(OpPMAIIHIO,
MOJy4YaeMyl0 H3  pa3HBIX  HCTOYHHKOB
(cpeactBa MaccoBOM uH(pOpMaIny,
WHTepHeT u npyrux);

c(hOPMHUPOBAHHOCTh yMEHUH  COONIOJATh
MpaBWJia SKOJOTHYECKH IIeIeCO00pa3HOro
IOBEIEHUA B ObITYy W TPYIOBOH
NESATEIBHOCTH B IIEJISIX COXPAHEHMSI CBOETO
3J0pOBbSl M  OKpYXKalolllel MNpHpOAHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3/IECHCTBUS
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Ha OKMBBIE OpraHM3MBl  OMNPEIEICHHBIX
OpraHUYECKUX BEIIECTB, MOHUMAs CMBICI
nokazatenst [1JIK (mpenenbHO AOMycTUMO#
KOHIIGHTpAllMK), TMOSCHATh Ha MpUMepax
CHOCOObI YMEHBIIECHUS U MPelI0TBPALICHUS
WX BpPEIHOTO BO3JCUCTBUS Ha OPraHU3M
4eJIOBEKa;

BJIaJICHHE CUCTEMOM XHMMHUYECKHX 3HAHHH,
KOTOpasi BKIIFOYAET:

OCHOBOTIOJIAraoNUe MOHATHS (XMMHYCCKUN
3JIEMEHT, aToM, u30Tom, s-, p-, d-
JJICKTPOHHBIC  OpOMTAIM  aTOMOB, HOH,
MOJIEKYJTa,  MOJIb,  MOJSIPHBIA  00BEM,
BAJIEHTHOCTD, 3JIEKTPOOTPHUIIATEILHOCTb,
CTCIICHb OKUCJICHUs, XHUMHUUYCCKasA CBA3b
(KOBaJICHTHAsl, HOHHAs, MCTAJUITMYCCKas,
BOJIOPOJIHAS), KPUCTAIMYECKAsl peIIeTKa,
TUIBI  XUMHYECKMX PEaKIMi, pacTBOp,

AJIEKTPOJIUTHL, HEJJIEKTPOIIUTEI,
ANIEKTPOIUTHYECKAS JICCOIMALIuS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peaxuuu, XUMHYECKOE
paBHOBECHE);

Teopuun 51 3aKOHBI (Teopust
ANIEKTPOITUTUIECKOI JIICCOIMALINHY,

nepuonnueckuil 3akon .M. MeHnneneesa,
3aKOH COXPAHEHHs MAacChl BEIIECTB, 3aKOH
COXPAaHEHHUs M MPEBPALLEHUS SHEPTUU MpU
XMMHUYECKUX pPEaKLHUsAX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUI A3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B
OCHOBE TIOHMMAaHHSA MPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHUX SIBJICHUM,
(akTONOrMuecKue CBEIEHUS O CBOMCTBAX,
cocTaBe, TOJy4eHMH U  0Oe30macHOM
HCIIOIb30BAHUU BOKHEUIIINX
HEOPraHMYECKUX BEIIeCTB B OBITY U
IIPAKTUYECKOMN IE€ATEIbHOCTH YEIOBEKa,

chOpPMUPOBAHHOCTh ~ YMEHHH  BBISBIATH
XapaKTepHbIe MIPU3HAKU TTOHSTHH,
yCTaHaBIIMBATh ux B3alMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS
MIpU OMMCAaHUU HEOPraHUYECKHX BEIIECTB U
YX MPEBpallCHHUI;

c(OPMHPOBAHHOCTh YMEHHUH HCIOIB30BAThH
XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBIICHUS
(bopMyIT BEIIECTB U YPaBHEHUIH XUMHUYECKUX
peaxkuui, CHCTEMaTUYECKyl0 HOMEHKIIATypy
(IUPAC) wu  TpuBHanbHBIE  Ha3BaHUA
OTHENbHBIX  HEOPTaHWYEeCKUX  BEIIeCTB
(yrapHelii Tra3, YIJIEKHCIBI Tra3, aMMHak,
ralieHasi WM3BeCTb, HErameHasi M3BECTb,
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MUTHEBAs COJIA, MUPUT U JAPYTHE);

c(OPMUPOBAHHOCTh YMEHUH  OIpPEAETsATh
BaJICHTHOCTb u CTCIICHb OKHUCJICHHUA
XUMHUYECKHUX DJJIEMEHTOB B COEAUHEHUSX
pa3JIMYHOrO COCTaBa, BHUJ XUMHUYECKOU

CBSI3U (KOBaJIeHTHas, HOHHas,
MeTaJuIn4ecKas, BOJIOPO/IHAS) B
COCAMHEHUSX, TUN  KPUCTAIIMYECKOU

pELIETKH KOHKPETHOT'O BElIeCTBA (aTOMHasl,
MOJICKYJISIpHAsi, WOHHAs, MeTaJIMuecKas),
XapakTep cpeabl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCIMHECHHIA;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABINBATH
MIPUHA/JIEKHOCTh HEOPTraHUYECKUX BEILLECTB
M0 WX COCTaBy K  OIPEIACICHHOMY
KJIAcCy/Tpymnmne  COeIUHEHUH  (MPOCThIe
BEILIECTBA - METAJLJIbI U HEMETAJUIBI, OKCUJIBI,
OCHOBaHMH, KHUCJIOTHI, amdoTepHbIe
THJIPOKCHJIBI, COJIN);

c(OPMHUPOBAHHOCTh YMEHUH pacKpbIBaTh
CMBICII ~ nepuoaudeckoro 3akona JI.W.
MenneneeBa W JE€MOHCTPUPOBATb  €ro
CUCTEMATU3HUPYIOILYIO, OOBSICHUTEIbHYIO U
IIPOrHOCTUYECKYIO QYHKIINH;

c(OpPMHPOBAHHOCTH YMECHUU
XapaKTEepPU30BaTh AIIEKTPOHHOE CTPOEHUE
aTOMOB XHMMHYECKHUX DdJjieMeHToB 1 - 4
MEPUOIOB [Tepuoanueckoit CHUCTEMBI

xumudeckux sjiemeHToB .M. Menjaeneera,
UCIIONB3Ys MOHATHS "S-, P-, (-37eKTPOHHbIE
opbutanu", '"PHepreTuyeckue ypOBHH',
OOBSICHATH 3aKOHOMEPHOCTH  W3MEHEHUS
CBOWCTB XHMHYECKHX OJJIEMEHTOB W WX
COCIMHEHWI 10 TMepuoJaM U TpyIIaM
[lepuonnueckoif  CUCTEMBI  XHUMHYECKUX
snemeHTOB JI.W. MeHneneena;

c(hOpMHUPOBAHHOCTh yMEHUI
XapakTepu3oBaTh  (ONMUCBHIBaTh)  0OLIHE
XUMHAYECKHE CBOWCTBA HEOPTaHUYECKUX

BCIICCTB Ppa3IMYHbIX KJ1aCCOB,
IMOATBEPKIAATH CYIIECTBOBAHUC
TeHETUYECKOMN CBA3H MCKIY

HCOPTraHNYCCKUMHU BCIICCTBAMHU C ITIOMOIIBIO
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX
peaxknui;

c(OpMHPOBAHHOCTH YMEHUS
KJIacCU(PUITUPOBATh XWMUYECKHE PEAKIINH
M0 Ppa3IW4YHBIM TpU3HAKaM (YUCIYy U

COCTaBYy pearupyrommux BEIICCTB,
TerioBoMy 3(pQexTy peakuuu, U3MEHEHUIO
CTeTeHeH OKHCIICHHSI DIIEMEHTOB,
o0paTUMOCTH peaKIuu, Y4acCTHIO
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KaTaau3aropa);

cOpPMUPOBAHHOCTH YMEHUN COCTaBISATh
YpaBHEHHUS pPEaKUUild pPa3IUYHBIX THUIIOB,
MOJIHBIE WM COKpAllCHHbIE  YpPaBHEHMUS
peakiuii  HMOHHOTO OOMEHa, YYUTHIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKLUUU HIYT
710 KOHIIa;

cOpPMUPOBAHHOCTH ~YMEHUH MPOBOJIUTH
peaKkiy, MOATBEPKIA0IINE KaueCTBEHHbBIN
COCTaB Ppa3JInYHBIX HEOPraHUYECKUX
BEILIECTB, PACIIO3HABATh OMBITHBIM IyTEM
WOHBI, TPUCYTCTBYIOIIME B  BOAHBIX
pacTBOpax HEOPraHWYECKUX BEUIECTB;

c(OPMHUPOBAHHOCT YMEHMH PpacKpbIBaTh
CYLIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUI IOCPEICTBOM
COCTABJICHHs DJIEKTPOHHOrO OajlaHca 3TUX
peaxkuuii;

cOPMUPOBAHHOCTh YMCHHHA  OOBSICHATH

3aBUCUMOCTh CKOpOCTH XUMHUYECKON
peaknmuu  OT  Pa3IMYHBIX  (DaKTOpOB;
Xapakrep CMELICHUA XUMHUYECKOIO

paBHOBECHsI B 3aBUCHMOCTH OT BHEIIHETO
BozneiictBus (npunnun Jlelllarense);

c(OPMHPOBAHHOCTH YMECHUU
XapaKTepu30BaTh XHMHUYECKUE MPOLECCHI,
JeXalme B OCHOBE  IPOMBIIUICHHOTO
MOJTYYEHHUs CEPHOH KHUCIOTHI, aMMHaka, a
TaKke CPOPMUPOBAHHOCTH MPEICTABICHHIA
00 o0mMX Hay4yHbIX [PUHLMIAX H
IKOJIOTMYECKUX MPoOIeMax XHUMHYECKOTO
IPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHHUM TPOBOIUTH
BBIUMCIIEHUS] C MCIIOJIb30BAaHUEM MOHSATHUS
"MaccoBasi J0Js BellecTBa B pacTBope,
O0OBbEMHBIX  OTHOIIEHHMH  ra3oB  IpHU
XUMHUYCCKUX PCaKIMAX, MACChl BCIICCTBA
wii  obbeMa Ta30B IO  H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce HIN O0bEMY
OJHOTO M3 YYacTBYIOIIUX B peaKIHu
BELIECTB, TEIUIOBOro 3¢ @dekra peakuuu Ha
OCHOBE  3aKOHOB  COXpPaHEHUS  MaccChl
BEIIECTB, TMPEBpAIIEHUS] W COXPaHCHHS
SHEPTHH;

c(OPpMHPOBAHHOCTh yYMEHHUI COOMIOJaTh
IpaBuIIa M0JIb30BaHUS XUMHUYECKON
nocyoil U 1abopaTOpHBIM 000pPYIOBAHUEM,
a TakXe IpaBuiia 0OpallleHus ¢ BeleCTBaMU
B COOTBETCTBUU C HHCTPYKUHUSAMH TIO
BBHITIOTHEHUIO JTA00OPATOPHBIX XUMHUYECKHX
OIIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U
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BBIIIOJIHATG ~ XUMUYECKUI  AKCIIEPUMEHT
(pa3nokeHWe TEpOKCHIAa BOAOpOJa B
NPUCYTCTBUH KaTallM3aTopa, OIpeelICHNue
Cpeabl pacTBOPOB BEHIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO ~ MHIMKATOpa, BIHMSHUE
pa3nuuHbIX  (AKTOPOB  HAa  CKOPOCTH
XMMHYECKON pEeaKnuu, PEeaKkIuH HOHHOTO
oOMeHa, KayeCTBEHHBbIE  pEaKkUWu  Ha
cynb¢at-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHUS, pelienue
OKCIIEPUMEHTANBHBIX ~ 337ad 10  TeMaM
"Meramib" u "Hemeramib") B
COOTBETCTBUM C TpaBWJIAMH  TEXHUKU
0€30MacHOCTH  TIpH oOpamieHun C
BEILIECTBAMHU u 71a00paTOPHBIM
000pyZI0BaHUEM, MPEICTABIIATh PE3YIHTATHI
XMMHYECKOTO  JKCIEPHUMEHTa B  (opme
3allMCM  YPaBHEHHMM  COOTBETCTBYIOIIUX
peakuuii ¥ QOpPMyIHpPOBaTH BBIBOJBI Ha
OCHOBE 9THX PE3YJIbTaTOB,;

cOPMUPOBAHHOCTh YMEHUU KPUTUICCKU
aHAJIM3UPOBATh XUMUUECKYIO0 HH(OPMAIIHUIO,

IIOIy4Yae€Myl0 U3  pa3HbIX KCTOYHUKOB
(cpencrBa MacCoOBO KOMMYHUKAaIIUH,

WuTepHer u npyrux);

Memanpeomemuvie pe3yromamoi:

CaMOCTOSITENBLHO dbopmynHpoBaTh u | O1ieHKa «OTJIHYHO». 3a TIIyOOKO€ U | - TECTUPOBAHUE;
aKTyaJIM3UpOBATh IMPOOJIEMY, BCECTOPOHHE | MOJHOE OBJIAJICHUE COJCP)KAHHWEM | - pEIIeHHe 3ajady;
€€ paccMaTpuBaTh; y4eOHOr0 MaTepuaia, B KOTOPOM | - ompoc o
OMpeAessITh IeIH JAeATeTbHOCTH, 3aj1aBas | oOyuaromuiics OPUEHTHUPYETCH, | HHAUBUAYATLHBIM
mapaMeTpsl U KPUTEPHH WX JOCTHKCHUS, | IOHATUHHBIM anmnaparomM, | 3aJaHusIM;
COOTHOCHUTH pE€3YyJIbTaThl AEATEIBHOCTH C | aKUEHTOIOTMYCCKUM U |- IIPAKTUYECKUE
IIOCTaBJIEHHBIMU LIEIISIMU; ophOdNUUECKUM MHHUMyMaMH, 3a | pPaboThI
HCIIOJIb30BaTh IIPU  OCBOCHMM  3HAHUM | YMCHHE HAXOAUTh WU HCIOJIb30BATh (ouenka

IpUEMBbl  JIOTUYECKOI'0 MBIIICHUS - | uHpopManuIo. pC3yJIbTaTOB
BBIJIEJIATh XapaKTepHbIE MpHU3HAKH MoHaTHi | OleHKa «XOpOLIOo». Ecnu | BeInonHeHus

u yCTaHaBJINBATh ux B3aUMOCBSI3b, | O0yJarOIIUICs IIOJIHO OCBOMJI | MPAKTHYECKUX
UCIIONIB30BaTh COOTBETCTBYIOIINE TIOHATHs | yUEOHBIN MaTepua, Biajeer | pador)

st OOBSICHEHHS OTAENbHBIX (aKTOB U | IOHATHHHBIM amnmapaToMm, | -  IPOMEXYTOYHas
SIBJICHUM; aKIEHTOJIOTHYECKUM U | arrecranus
BBHIOMpATh OCHOBAaHUSI W KPUTEPUH IS ophosnuuecKkum MHUHUMYMaMH,

KIacCU(PUKALUK BEIIECTB M XHMHUYECKUX | OPHUCHTUPYETCH B N3yYCHHOM

peaKiuii; marepuajge, TIpaMOTHO  M3jaraer

YCTaHaBJIMBAaTb MMPUYINHHO-CIICACTBCHHBIC
CBsA3H MCXKIY U3YUACMBIMHU SIBJIICHUAMMU,

CTPOUTH JIOTUYECKHE paccyXI1eHus
(MHIyKTUBHBIE, NeTyKTUBHBIE, o
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B paccMaTpUBaeMbIX
ABIICHUSX, (OPMYIMPOBATH BBIBOJBI U
3aKJIIOYCHUS;

IIPUMCHSTH B mpouecce IIO3HaHUs,

OTBET, HO B €ro (Gopme HMEIOTCA
OTACJIBbHBIC HCTOYHOCTH.

OneHka  «yHAOBJIETBOPUTEILHO.
Ecnu oOyuaromuiicss oOHapyXUBaeT
3HaHUS U TOHUMAaHHE TOJI0)KEHHOTO
y4eOHOro MaTepuaia, MOHATHHHOTO

amnmapara, akI€HTOJOIMYECKOTO H
ophodMHUECcKOro MHHHUMYMOB, HO
M3naraet ux HEMOJIHO,
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UCMOJb3yeMble B XHMHHM CHMBOJIMYECKHE
(3HaKOBbIE)  MOAENH, IPEOOpPa3OBHIBATH
MOJICJIbHBIE HPEJCTABICHUS - XUMHUYECKUI
3HaK (CMMBOJI) D3JIEMEHTa, XHMMHYECKas
¢dopmyna, ypaBHEHHE XMMUYECKON pEaKkLnuu
- [IpY PELIEHUH Y4eOHBIX I03HABATENIbHBIX U
MIPAKTUYECKUX 3ajad, IIPUMEHSATh
Ha3BaHHBIC MOJCJIbHBIC MMPCACTABIICHUA IJIA
BBISIBJICHUSI ~ XapakTEpHBIX  NPU3HAKOB
HU3Yy4aCMbIX BCUICCTB u XUMHUYCCKUX
peaKiuii;

BJIaACTb OCHOBAMU  MCTOAOB  HAYYHOI'O
IIO3HaHUA BEIICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBath 18 (<) 05 u 3a1a4n
HCCIIE/I0BaHMUS, HCIIOJIb30BATh
MOCTaBIICHHBIE u CaMOCTOSITENTEHO

chOpMyITUPOBAHHEIE BOIMPOCH B KAaueCTBE
WHCTPYMEHTa IIO3HAaHUS W OCHOBBI JUIA
(GbOopMUPOBaHHS THUIOTE3Bl TIO0 MPOBEPKE
[IPaBUJIbHOCTHU BBICKA3bIBAEMBIX CYKJICHUN;

BIIQJICTh  HAaBBIKAMH  CaMOCTOSITEIBHOTO
TUTAHUPOBAHUSI M TPOBEJCHUS YUCHHUUCCKUX
IKCIIEPUMEHTOB, COBEPILICHCTBOBATH
yMEHUs HaONloJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO ~ TPOTHO3HPOBATH €0
pe3ynbTat, GopmynupoBaTh 0000IIEHUS H
BBIBOJIBI  OTHOCHUTENBHO  JIOCTOBEPHOCTHU
pE3yNbTaTOB  HUCCIEOBAHMS, COCTABISATh
O00OCHOBAaHHBIM OTYET O MPOJICTAHHON
pabore;

npuobperaTh OIIBIT YUEHUYECKOU
HCCIIEN0BATENBCKON u MIPOEKTHOMN
NeSTeNbHOCTH, HPOSBIATH CHOCOOHOCTh U
FOTOBHOCTb K CaMOCTOATCIBHOMY IIOHUCKY
METOJIOB DELIEHUS NPAKTHUYECKHUX 3aj]ad,
IMPUMECHCHUTIO Pa3INIHBIX METOI0B
MO3HAHMSI;

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX
uHbopMaluu (Hay4HO-TIOTYJISIpHAS
auTepatypa  XHMHUYECKOTO  COJep)KaHus,
CIpaBOYHbBIE nocoOus, pecypcbl
WuTepHera), aHaNM3MpPOBaTh WH(GOPMAIIHIO
pa3IMYHbBIX BUAOB M (OpPM IpelcTaBiICHMUS,
KPUTHYECKH OLIEHUBATh €€ IOCTOBEPHOCTH U
HENPOTUBOPEYNBOCTb;

¢dbopMynMpoBaTh 3amnpockl M TNPUMEHATH
pa3iIMyYHbIe METOJbI MpHU MOUCKE U OTOOpE

uH(popManuu, HEOOXOIMMOM TS
BBIIIOJTHEHUS yUeOHBIX 3a/1a4
OIIPEICTICHHOTO THIIA;

npuoodpeTaTh OIIBIT HCIOJIb30BAHM

MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX

HETOCIIeI0BATENBHO, JOITyCKaeT
HETOYHOCTH B OIpeICTICHUH
HOHITUI, HE YMEEeT J0Ka3aTelbHO
000CHOBATh CBOU CYXKJICHUSI.

OLeHKa «HEY/IOBJIETBOPUTEILHOY.
Ecmu o0yyaromuics uMeer
Pa3po3HEHHBIE, OeccrcTeMHbIE
3HaHUA, HC YMCCT BBIJCIIATH I'JIaBHOC
U BTOPOCTEICHHOE,  JOIyCKaeT
OLIMOKM B OINPEACIICHUU IOHATHH,
HCKaXXaeT MX CMBICI, OECIOpsI09HO
¥ HEYBEPEHHO M3JIaraeT MaTepHal.
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TEXHOJIOTUH M  PA3IMUYHBIX  ITOMUCKOBBIX
CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTHUMAIIBHYIO
hopmy MIPEICTaBICHHUS nHopmanmu
(cxembl, TpaduKH, IUArPAMMBbI, TaOIUIIBI,
PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3bIK B Ka4eCTBE
cpeacTBa Tpu  paboTe C  XHUMHYECKOH
UHpOpMAaIHeH: MIPUMEHSATH
MEXIPEIMETHBIE (puzngeckue u
MaTeMaTHYeCKUe) 3HAKH ¥  CHMBOJIBI,
hopmyel, a0OpeBHATYPBI, HOMEHKIJIATYPY;

HUCIIOJB30BAaTh U Hp606pa30BBIBaTI) 3HAKOBO-
CUMBOJIMYECKHE CPCACTBA HAI'TIAAHOCTHU,

3a7aBaTh ~ BOMPOCHI 1O  CYIIECTBY
00CyKIaeMOH TeMbl B XOJI€ IHajora W/Wim
JIMCKYCCHUH, BBICKa3bIBATh ujeu,
(dhopMyIMpoBaTh CBOM MIPEIOKCHUS
OTHOCHTEIJIHO BBITIOJHCHHUS MPEII0KCHHOM
33124,

BBICTYNATh C MPE3EHTALMEH pe3yabTaTOB
II03HABaTCILHOMN JCSATCIBHOCTH,
MOJIYYEHHBIX CaMOCTOSTECIBHO WIIN
COBMECTHO co CBEpPCTHUKAMH npu
BBINOJHEHUM XUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOW paldOThl MO MCCIEIOBAHUIO
CBOMCTB M3Yy4YaeMbIX BEILIECTB, peau3aliu
yueOHOro mpoekra u  (GOpMyJIHUpOBaThH
BBIBOJBI 0 pe3yJdbTaTaM MPOBEJACHHBIX
HUCCIEOBAaHUN yTeM COIJIaCOBaHMS
MO3UIUMil B Xole O0OCyXIeHus u oOMeHa
MHEHUSIMU;

CaMOCTOSITEIIBHO IUIAHUPOBATh u
OCYHIECTBJIATH  CBOKO  ITO3HABATEJIBHYIO
NEATEIbHOCTD, ONPEICIIAs €€ LEIH U 3a1a4H,
KOHTPOJIMPOBATh U 110 MEpe HEOOX0IMMOCTH
KOPPEKTUPOBATh IPEIaraéMblii  alIrOpuT™M
NEHCTBUIM MpH BBHINOJIHEHUHM YYEOHBIX U
UCCIIeIOBAaTEeIbCKUX ~ 3a/Jad,  BBHIOMpATh
HanOosiee  d(PeKTHBHBIA  CHOCO0 WX
pelIeHuss C Y4eTOM IIOJYy4YeHUs HOBBIX
3HAaHUM O BEllecTBaX W XHMHYECKUX
peaKnusx;

OCYIIECTBIISATh CaMOKOHTPOJIb cBoei
NEATEIbHOCTH HAa OCHOBE caMoaHalau3a u
CaMOOIIEHKH.
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NNCT PACCMOTPEHWA U OOOBPEHUA

paboyein nporpamMmbl AUCLUNIIUHDI
00.12 Xumusa

35.02.08 dneKkTpoTexHUYeCKme CUCTEMbI B arponpomblilinieHHom komnnekce (AlK)

1) PaccmoTpeHa u ogobpeHa:

a) Ha 3acegaHum npegMeTHO LUKIOBOM MeTogmdeckon kommucecnm npotokon Ne 5 ot 05.04.2023 .

Mpeacenatens MLUMK % z'f’/z;,- MeaHosa HO.H.

©0) Ha 3aceganum metoamdeckon kommccum npotokon Ne 7 ot 11.04.2023 .

¢ A
Mpeacenatens metoauyeckomn kommceun O Aﬁ’»/ — KOpawuna E.B.

2) PaccmoTpeHa n oao6peHa BHELWHMM 3KCNepPTOM

\K/—~\

OO0 TapacunbaneKTpoMOHTaxX, ONPEKTOP { ;ﬁ('*g}‘c(:: Z e £p

CepebpeHHukos B.H.
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N3MEHEHUA U JOINOJIHEHUA
K padoueii nporpamme aucuunanHabl O/1.12 Xumus

B cocrase IIIICC3 35.02.08 DiiekTpoTeXHMYECKHE CHCTEMbI B ATPONPOMBILIJIEHHOM KOMILIEKCe
(AIIK)

BepomocTb UsMeHeHUM

No . . O6ocHoBaHne
Bua o6HoBREHMI CopepxaHue nameHeHum, BHocumblx B OMNOI .
n/n M3MEHEHNN
O6HoBneHue Ha |AkTyanusauus cnvcka nutepartypbl ExxerogHoe
1 | 2025/26 y4ebHbin 0o6HOBNEHne
rog

PabGouyasa nporpamma nepecmoTpeHa, obcyxgeHa n ogodpeHa Ha 3acegaHun NpegMeTHO-LIMKITOBOM

MeToguyeckon kommccnn, npotokon Ne 5 ot « 18 » mapta 2025T.

7‘/ ,/// A
Mpeacepatens MLMK 7 “1 |sanosa IO.H./

OpobpeHa metoguyeckon komuccunen otaenenus CrO, npotokonnNe 7 oT« 10 » anpens 2025r.

Mpencenarens metoguyeckon kommccum otaenerHna CIro /KOgnHa E.B./




3.2. UHdopmayUuoHHOe obecneyeHme peannsauum NPorpammbi

OcHosHasi y4ebHasi numepamypa:

abpuensH O. C. Xumus. 10-in knacc. basosbin ypoBeHb : yuebHuk / O. C. MNabpuensH, L. T
OcTtpoymos, C. A. CnagkoB. — 6-e n3a., ctep. — Mocksa : lNpoceelieHune, 2024, — 128 c. : un. -
ISBN 978-5-09-112176-6. - TekcCT : anekTpoHHbIN. - URL:
https://znanium.ru/catalog/product/2157258 — Pexwum gocTyna: aAng asTopus. norb3oBaTenen.

abpuensH O. C. Xumus. 11-i knacc. basosbin ypoBeHs : yuebHuk / O. C. MNabpuensH, L. T
OcTtpoymos, C. A. CnagkoB. — 6-e napg., ctep. — Mocksa : lNpocBeluenune, 2024. — 127, [1] c. :
un. — ISBN 978-5-09-112177-3. - TeKCT : aNeKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2157262 — Pexxum gocTyna: ans asTopus. Nofnb3oBaTenen.

TlononHumesnsHas y4ebHasi numepamypa:

Anekcangposa 3. A. HeopraHunyeckasa xmmus. TeopeTnyeckme oCHOBbI 1 nabopaTopHbIN
NpakTuKym : y4ebHuk / 3. A. AnekcaHgpoBa. — 3-e€ u3g., ctep. — CaHkT-leTepbypr : JlaHb,
2020. — 396 c. — ISBN 978-5-8114-3473-2. — TeKcT : aneKkTpoHHbINn. — URL:
https://e.lanbook.com/book/130569 — Pexum goctyna: ans aBTopus. nofnb3oBaTenien.

KapuoBa A. A. OpraHuyeckas Xumus Ang WKONbHUKOB : y4ebHoe nocobue / A. A. Kapuosa, A. H.
JleBkuH. - 2-e n3g. - Cankr-MNeTtepbypr, 2021. - 382 c. - ISBN 978-5-288-06109-7. - TekcrT :
ANeKkTPOHHbIW. - URL: https://znanium.com/catalog/product/1840354 — Pexum goctyna: ans
aBTOPM3. NOSMb30BaTENEMN.



https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157262
https://e.lanbook.com/book/130569
https://znanium.com/catalog/product/1840354

N3MEHEHUA U JOINOJIHEHUA
K padoueii nporpamme aucuunanHabl O/1.12 Xumus

B cocrase IIIICC3 35.02.08 DiiekTpoTeXHMYECKHE CHCTEMbI B ATPONPOMBILIJIEHHOM KOMILIEKCe
(ATIK)

BepomocTb UsMeHeHUM

No . . O6ocHoBaHne
Bua o6HoBREHMI CopepxaHue nameHeHumn, BHocumblx B OMNOI .
n/n M3MEHEHNN
O6HoBneHne Ha  |AkTyanusauusa cnvcka nutepartypbl ExxerogHoe
1 | 2026/27 y4ebHbin 0o6HOBNEHne
rog

Pa6Gouyasa nporpamma nepecmoTpeHa, obcyxgeHa n ogodpeHa Ha 3acegaHun NpegMeTHO-LMKITOBOM

MeToguyeckon kommccun, npotokomnNe 5 ot « 12 » maga 2026 .

/)
Mpencenatens MLUMK C%Z “—  |®unwnnosa U.B./

OpobpeHa meToguyeckon kommuccunen otaenenus CMO, npotokonnNe 6 oT«_ 16 » uoHa 2026 T.

Mpencenarens metoguyeckon kommccum otaenerHna Cro Z(tl‘/-% /Nutanesa T.1HO./



OcHogHasi y4ebHasi nlumepamypa:

MabpuensH O. C. Xumus. 10-11 knacc. basoBbii ypoBeHb : y4ebHuk / O. C. NabpuensH, W. I'. Octpoymos, C. A. CnagkoB. —|
7-e u3g., ctep. - Mocksa : lNpocselenne, 2025. - 129 c. — ISBN 978-5-09-124953-8. - TeKCT : 9NeKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2202349 — Pexxum gocTyna: anis aBTopu3a. nofib3oBaTtesnen. .

MabpuensiH O. C. Xumus. 11-11 knacc. basoBbii ypoBeHb : y4ebHuk / O. C. NabpuensH, W. I'. Octpoymos, C. A. CnagkoB. —|
7-e n3g., ctep. - Mocksa : lNpocselenne, 2025. - 131 ¢. — ISBN 978-5-09-127052-5. - TeKCT : 9neKTpOoHHbIN. - URL:
https://znanium.ru/catalog/product/2220381 — Pexxum gocTyna: Ansi aBTOpM3. NoNb30BaTeNen.

[JonosiHUMernbHas y4ebHasi numepamypa:

/AnekcaHgpoBa 3. A. HeopraHuuyeckas xmmusi. TeopeTnyeckme oCHOBbI U NTabopaTopHbIN MNPaKTUKYM : y4ebHuk / 3. A.
/AnekcaHgpoBa. — 3-e uag., ctep. — CaHkr-lNetepbypr : JlaHb, 2020. — 396 ¢. — ISBN 978-5-8114-3473-2. — TekcT :
anekTpoHHbI. — URL: https://e.lanbook.com/book/130569 — Pexum gocTyna: Ans asTopus. nonb3oBaTenen.

MapwwuH, A. 1. ObLwasn n HeopraHnyeckas XMmMus B CxeMax, PUCyHkax, Tabnmuax, XMMm4eckmx peakumsx : yiebHoe
nocobue / A.l. MNapwuH. — 2-e n3a., ucnp. u gon. — Mocksa : UHOPA-M, 2025. — 304 c. — ISBN 978-5-16-020345-4. -
TekcT : anekTpoHHbIN. - URL: https://znanium.ru/catalog/product/2169833 — Pexwum goctyna: ons aBTopua.
nonb3oBaTenemn.

Kapuosa A. A. OpraHmyeckast XmMmusa ang LWKONbHUKOB : yuebHoe nocobue / A. A. Kapuosa, A. H. JIeBkuH. - 2-e usg. -
CaHkT-INeTepbypr, 2021. - 382 c. - ISBN 978-5-288-06109-7. - TekcT : anekTpoHHbIn. - URL:
https://znanium.com/catalog/product/1840354 — Pexum goctyna: onsa aBTopus. Nofb3oBaTenen.
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