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1.0OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMOBI JUCIHHAITIIUHBI
OJ1.12 Xumus

IHI/I(.Jpp 1 HAUMCHOBAHHWEC TUCITUTIIIMHBI

1.1. MecTO JUCUMILIIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbl:

JAucuunnmza
0011e00pa3oBaTeIbHBIX

Od.12 Xumus
JMCIIUTUTAH

SABJIACTCA

OO0I1

B

00s13aTebHOI
COOTBETCTBUUA  C

4acTbl0  00s3aTelIbHBIX
dI'OC CIIO 1o

35.02.0821eKTpOTEXHUYECKHUE CUCTEMBI B arpornpoMbiiiuieHHOM koMIuiekce (AITK).

1.2. IIe.m: H INIAHUPYEMBIC PE3YyJbTAaThbl 0OCBOCHUA TUCHUIIIMHBI:

B pamkax nporpammbl y4eOHOH JUCHMIUIMHBI OOYYAIOIIMMHCS  OCBAaMBAKOTCS
MCTAIIPCAMCTHBIC U IPCAMCETHLIC PC3YJIbTATHI.

Kon MeranpeameTHble Kon IIpeameTHbIe

MIT 1 CaMOCTOSTENBHO (hOPMYIHPOBATH 71 c(OpPMHUPOBAHHOCTH IIpeCTaBICHUN 0
u aKTyaJIu3HpOBaTh npobemy, XMUMHYECKOH COCTaBISIOIIEH E€CTECTBEHHO-
BCECTOPOHHE €€ PacCMaTpUBATBh; HAayYHOM KapTUHBI MHpPA, POJM XUMHH B

MTO3HAHUU SIBIICHUI MIPHUPOBL, B
(OPMHPOBAaHMM MBIIUICHUS W  KYJIBTYPHI
JUYHOCTH, €€ (PyHKIIMOHAIBHOW I'PaMOTHOCTH,
HEOOXOAMMOHN ISl PEIICHHS TNPAKTHIECKUX
3aJady ¥ OJKOJIOTHYECKH OOOCHOBAHHOIO
OTHOIIICHUS K CBOEMY 3/10POBBIO M IIPUPOIHOM
cperne;

MIT 2 OMpeneNiATh LeTH AEATENbHOCTH, 1712 BJIAJCHUE CHUCTEMOIl XHMHUYECKHUX 3HaAHMH,
3a1aBas MapaMeTpbl M KPUTEPUU HX KOTOpast BKIIIOYAET:

JOCTH)KEHHSI, COOTHOCUTH PE3YyNbTaThl OCHOBOIOJIAraloIIxe MTOHATUSA

JESTEIbHOCTH c MOCTaBJICHHBIMU (XMMUYECKHH 3JEMEHT, aTOM, 3JIEKTPOHHAS

LESMU; 000I0YKa aToMma, MOJIEKYJa, BaJCHTHOCTb,
3EKTPOOTPHULATENILHOCTh, XUMUYECKAs CBS3b,
CTpyKTypHas  ¢opmyna (pa3BepHyTas W
COKpaIlleHHas), MOJb, MOJISIpHas Macca,
MOJISIpHBIH ~ 00BEM, YIJIEPOJHBIM  CKeJeT,
(byHKIHOHATIbHAS rpymima, panukan,
U30MEpHsI, M30MEPHI, TOMOJOTHYECKUH PsIT,
TOMOJIOTH,  yIJIEBOJOPOJBI, KHCIOPOJ U
a30TCOJAEpKAIUE COCIUHEHHUS, MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEANHEHUS);

MIT 3 MCIONb30BaTh TP OCBOGHHM | ;73 TEOPUH W 3aKOHBI (TEOPHUSI CTPOCHHS
3HaHUU MIPUEMBbI JIOTUYECKOT0 oprannueckux BemectB A.M. bytieposa,
MBIIUIEHUS. - BBLAEHATH XapaKTEpHbIE 3aKOH COXPAaHEHMSI MacChl BEIIECTB);
MPU3HAKN MOHATUH M yCTAaHABIMBATh MX 3aKOHOMEPHOCTH, CUMBOJIMYECKHUIH
B3aMMOCBSI3b, HCIOJB30BATh A3BIK XUMUH;

COOTBETCTBYIOIITHE MOHATHUS JUIs MHPOBO33PEHUYECKUE 3HAHUS, JIeXKAaINe

OOBSICHEHUSI  OTAETBHBIX  (PakTOB U B OCHOBE TIIOHWMAaHUS MPUYNHHOCTH U

SIBJIICHUH; CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(aKTOJOTHYECKHE CBEIEHHS O CBOWCTBAX,
cocTase, MONyYeHHH W 0e30macHOM
HCIONB30BaHUM BAXKHEWIIMX OpPraHUYECKUX
BEIIECTB B  OBITYy W  TIPaKTUYECKOH
JeSITEIbHOCTHU YEI0BEKA;

MIT 4 BBIOMpATh OCHOBAHUSI M KPUTEPUH 174 c(OPMUPOBAHHOCT YMEHUI BBISBIATH
Uil KiIaccuuKalMu — BEIIECTB U XapaKTepHbIe MIPU3HAKU MOHATUIA,
XUMHYECKUX peaKIuii; yCTaHaBJIUBATb ux B3aMMOCBSI3b,

HCTOJNB30BaTh  COOTBETCTBYIONINE ITOHATHSA
IpU  ONHCAHWU  COCTaBa, CTPOCHUS U
NIPEBPALLEHUI OPraHUYECKUX COEIMHEHU,

MIT 5 YCTaHaBJINBATh NPUYMHHO- | y7s c(hOpMHUPOBAHHOCTH YMEHHUH

CIIEZICTBEHHBIE CBSI3H MEXTY HCIONB30BaTh XMMHUYECKYI0 CHUMBOJIMKY IS

N3y4aC€MbIMHU SIBJIICHUSIMMU,

COCTABJICHUSI MOJICKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHyTOH, COKpAIIEHHOMN) hopmyn




OpPraHnv4cCKux BCIICCTB u ypaBHCHI/Iﬁ
XUMHUYCCKUX pCaKI_II/II‘/'I, HU3TrO0TaBJIMBATh MOICIIN

MOJIEKYJI ~ OpPTaHMYECKHX  BELIECTB  IUIf
WIITIOCTPAIAN nux XMMHYECKOTO "
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

MIT 6 CTPOHUTH JOTHYECKHe | s7e c(hOpMHUPOBAHHOCTH yMeHHUH
paccyxaeHus (MVHAYKTHBHBIE, yCTaHaBIMBaTh NMPHHAUIC)KHOCTh H3YYE€HHBIX
JEIyKTUBHbIE, TI0 AHAJIOTHH), BBIIBISTH OPTaHWYECKUX BEHIECTB II0 HX COCTaBy H
3aKOHOMEPHOCTH U IPOTHBOpEUHUs B CTPOCHHIO K OIpEEIeHHOMY KiacCy/TpyIie
paccMaTpUBaeMbIX SIBJICHUSIX, COEIMHEHUH (YrJIeBOJOPOIBI, KHCIOPOA U
(hopMyTHpPOBaTh BBIBOJIBI M 3aKITFOUCHUS; a30TcoeprKalue COEJIMHEHUS,

BBICOKOMOJIEKYJIIpHBIE COEIMHEHNUs1), JaBaTh
um Ha3BaHUI o CUCTEMaTHUYEeCKOH
Homenkiarype (IUPAC), a Takxke NpuBOIUTH
TpUBHUAIbHBIC Ha3BaHU OTAENBHBIX
OPTaHWYECKUX BEUIECTB (ITHIIEH, IMPOINMIICH,
alleTHIICH, STHICHIINKOJIb, TIHLIEPUH, (EeHOI,
(dopManpaeruy, aneTanbIerul, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCIOTa, OJICHHOBAs
KHCJIOTa, CTEapHHOBas KHCJIOTA, TIIIOKO3a,
¢bpykTO3a, Kpaxmal, LeJUII0NI03a, IIIHIIH);

MIT 7 NPUMEHSTH B POLECCE MO3HAHNUSA, | 7~ c(OpMUPOBAHHOCTH YMEHUs
UCTIOJIb3YEMbIC B XUMHUH CUMBOJIHMUECKUE ONpeNeNIATh BHJBl XHMHYECKOH CBS3M B
(3HaKOBBIE) MoOJIENH, NPeoOPa3OBBHIBATH OPTaHWYECKUX COCIUHEHHUIX (OIUHAPHBIC U
MOJICTIbHBIE TIPEACTaBICHUS - KpaTHbIC);

XUMHUYECKMH 3HaK (CHMBOJ) 3JIEMCHTa,
XuUMHuUeckas  GopMyina,  ypaBHEHHE
XMUMHYECKON pPEakIuu - MpPU PELICHHH
y4eOHBIX II03HABATENbHBIX u
MPAaKTUYECKUX 3ajady, MIPUMEHSTh
Ha3BaHHbIE MOJICNIBHBIC IIPE/ICTaBICHUS
JUTS BBISIBIICHHS XapaKTePHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB M XHUMHUYECKHX
peakiuii;
MIT 8 778 c(OpMUPOBAHHOCTH yYMEHHS
BIAZ€Th  OCHOBAMH  METOJIOB MIPUMEHATh TOJOXKEHHUS TEOPHH CTPOCHUS
HaydYHOTO  IIO3HAHUS  BEIIECTB U opranndeckux BemectB A.M. Byrneposa mis
XUMHYECKHUX PEaKIIii; OOBSCHEHUs] 3aBHCHMOCTH CBOWCTB BEIIECTB
OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHUS
Macchl BEIECTB;

MIT 9 opmynMpoBaTh LM M 33434 | 79 c(OpMUPOBAHHOCTH yMeHuit
HCCIIeI0OBaHMUA, HCIIOJB30BaTh XapaKTepU30BaTh COCTaB, CTpOCHUE,
MOCTAaBJIEHHBIE M CAMOCTOSTENBHO ¢usnyeckne M XMMHYECKHE  CBOMCTBa
chopMyIHpOBaHHBIC BOIIPOCHI B THUNWYHBIX ~ TIPEJICTABUTENEH  Pa3IMYHBIX
KauecTBe HMHCTPYMEHTa IIO3HAHUS U KJIaCCOB  OPTAaHWYECKMX BeIlecTB (MeTaH,
OCHOBBI 11 (POPMUPOBAHUSI THIIOTE3BI 9TaH, OTWIEH,  TPONUIEH,  alETHIEH,
1o IIPOBEPKE [IPaBUJIBHOCTH Oyraguen-1,3, merunOyranuen-1,3, OeHzoum,
BBICKA3BIBAEMBIX CYXICHUI; METaHOJI, 3TAHOJ, ATHICHIJINKOIb, TIUICPUH,

(enon,  ameranpAeTHA, MypaBbHUHAS =~ H
YKCyCHasi KHCIJIOTBI, TJIIOKO3a, Kpaxmail,
LEJUTI0TI03a, aMHHOYKCYCHast  KHCIIOTa),
WLUTIOCTPUPOBATh TEHETUIECKYIO CBSI3b MEXKIY
HUMH  YpaBHEHISIMH  COOTBETCTBYIOIIHX
XUMHYECKHX pEaKkUud C UCIOJIb30BaHHEM
CTPYKTYPHBIX (OPMYI;

MIT 10 BJIAJIETh HABBIKAMH | 7770 c(OpMUPOBAHHOCTH YMEHHUs
CaMOCTOSITENIbHOTO ~ NJIAHUPOBAaHUS U XapaKTepU30BaTh HCTOYHHKH
MPOBEACHUS YYEHHUECKUX YTJIEBOJJOPOTHOTO CHIPbs (HE(TD, MPUPOIHBII
SKCHEPUMEHTOB, COBEpILEHCTBOBATh ra3, yrojib), crnocoObl uX IepepaboTku |

yMEHUs HaOJNIOIAaTh 32 XOJ0M Ipolecca,
CaMOCTOSATENIbHO IPOTHO3UPOBATH €r0
pe3ynbTat, GopMyIUpOBaTh 0000IIECHHUS

MPAKTHICCKOE
nepepadoTKH;

MPUMCHCHUC MPOAYKTOB




u BBIBOJIBI OTHOCHTEJILHO
JIOCTOBEPHOCTH pe3yJIbTaToB
UCCIIeJ0BaHuS, COCTAaBJIATh

00OCHOBAaHHBIH OTYET O TPOJCIAHHOM
pabore;

MIT 11 Hpn06peTaT1: OTIBIT y‘{eHI/I‘{eCKOI/:I 1711 c(hOpMHUPOBAHHOCTH YMEHHUH
UCCIENIOBATEIbCKOH M TIPOCKTHOH MIPOBOANTD BBIYMCICHHUA TI0 XHMHYECKHM
JESTeBbHOCTH, TPOSBIATH CIIOCOOHOCTH ypaBHEHHAM (Macchl, 00BEMa, KOJIMYEeCcTBa
U TOTOBHOCTh K CaMOCTOSATEIEHOMY HCXOJHOTO BEIIECTBA WIN MPOIYKTa PeaKkIUu
MIOUCKY METOAOB pemeHus 10 M3BECTHBIM Macce, 00beMy, KOJINYECTBY
NPaKTHYECKUX  3aJa4y, HPUMEHEHHUIO OJHOTO M3  HUCXOJHBIX  BEIIECTB MU
pa3IMYHBIX METOAOB ITO3HAHMS; MIPOAYKTOB PEAKIIMN);

MIT 12 OPHEHTHPOBATHCA B PASIMUHBIX | 775 c(OPMUPOBAHHOCTE yMEHHH BIAIETh
UCTOYHMKaX uHpopManuu (Hay4dHO- CHCTEMOW 3HAaHUH 00 OCHOBHBIX METOAAX
MOMyJISipHAsl JIUTepaTypa XUMUYECKOTO HAYYHOT'O MO3HAHUS, UCIOIB3YEMBIX B XUMUHU
COJZICp)KaHUs, CIPABOYHBIC  IOCOOWMS, IIPU W3YYEHHHM BEIIECTB M XHMHYECKHX
pecypcel  VIHTEpHETa), aHAIM3WPOBAaTh SIBTICHUH (mabmronenue, U3MEpeHue,
MH(pOpMALUIO Pa3INYHBIX BUIOB U GOpPM 9KCIIEPUMEHT, MOJIETTMPOBaHHUE),
MPE/ICTABICHUS, KPUTHIECKN OICHUBATH HCTIONB30BAaTh ~ CHCTEMHBIC  XHMHYECKHE
ee JIOCTOBEPHOCTH u 3HAHWSA  JUId  TPUHATHA ~ pEIICHWH B
HETIPOTHBOPEYHBOCTH; KOHKPETHBIX KU3HEHHBIX CUTYyaLusIX,

CB3aHHBIX  C BEIlIECTBAMHU u ux
NPUMEHEHUEM;

MIT 13 opmynupoBaTh  3ampOCEl U | 773 c(OpMUPOBAHHOCTH yMeHHH
IPUMEHSTh pa3NU4YHbIe METOIbl MpH co0moaaTh IIpaBUiIa MIOJIb30BaHUS
noucke u  orbope  umHDOpManuH, XMMHUUYECKOH TOCyloi W 11a00opaTOpHBIM
HE00X0IMMOit JUIs BBINTOJTHEHUSA 000pyIOBaHUEM, a TaKxKe IIpaBUiIa
y4eOHBIX 33/1a4 OIIPEACICHHOTO THIIA; 00palleHns ¢ BEIIECTBAMH B COOTBETCTBUH C

HHCTPYKIHAMH 1o BBITIOJTHEHHIO
71200PaTOPHBIX XUMHUYECKHX OTIBITOB;

MIT 14 puodpeTaTh OMBIT | 777 4 c(hOpMUPOBAHHOCTH yMeHHH
UCIIONIb30BaHMS nH(popMannoHHo- IUIAHUPOBaTh W BBINOJHATh XUMHUYECKHH
KOMMYHUKATUBHBIX  TEXHOJOTHH W 9KCIIEPUMEHT (TIPEeBpalLIeHUs] OPTraHUYECKUX
Pas3IMYHBIX TIOMCKOBBIX CHCTEM; BEIIECTB TNPH  HAarpeBaHWHW, IOJIydCHHE

S9TUJIEHA U U3Y4YEHHE  €ro  CBOMCTB,
Ka4eCTBEHHbIE  PEaKIUU OpTraHUYECKUX
BEIIECTB,  JCHATypalus  OCIKOB  IIpH
HArpeBaHUM, LBETHHIC PEaKIMH OCJIKOB) B
COOTBETCTBHM C  TpaBWJIAMH  TEXHHUKHU
0e30MacHOCTH TpU OOpaIleHUH C BEIIECTBAMHU
u n1abopaTOpPHBIM 00opyIoBaHUEM,
MIPEACTAaBISTE  PE3YNbTaThl  XMMHYECKOTO
JKCIIepUMeHTa B ()OpMe 3alKCH ypaBHEHHH
COOTBETCTBYIOIINX peaknuii n
(opMynHpOBaTh BBIBOABI HA OCHOBE JTHX
pe3yIbpTaTOB;

MIT 15 CaMOCTOSITENILHO BBIOMpATh 1715 c(hOpMHUPOBAHHOCTH YMEHUH
ONTUMANBHYI0 (OpPMY TIPEACTaBICHUS KPUTHYECKH  aHAJIN3UPOBATh XHUMHYECKYIO
nHpOpPMALTIT (cxemsl, rpaduKmy, HHPOPMANNIO, TOIYYaeMyl0 M3  Pa3HbBIX
IuarpaMMbl, TaOJWIBI, PUCYHKH U HUCTOYHUKOB (cpenctBa MaccoBOM
JpyTHe); nHpopmanuu, UHTEpHET U IPyTHX);

MIT 16 HCTONB30BATh HAYYHBIH SIBBIK B | 776 c(hOpMHUPOBAHHOCTH yMEHHH
KagecTBE CpeAcTBa mpu pabore ¢ co0moaaTh IpaBuiIa HKOJIOTHYECKU
XUMHUYECKOH HMH(OpManneil: NpUMeHsTh 1enecoobpa3sHoro MoBeieHUs B OBITY U
MEXIIPEIMETHBIE (pusnueckue u TPYJIOBOH IESTENLHOCTH B LIENISIX COXPAaHEHUS
MaTeMaTHuecKue) 3HaKh M CHUMBOJIBI, CBOETO 3JJ0POBbSl U OKPYXKAIOLIEH MPUPOJHON
¢hopmyibl, ab0peBHuaTypsl, Cpelbl, OCO3HaBaTh ONACHOCTb BO3JEUCTBUS
HOMEHKJIATYpY; Ha OKUBBIE  OPraHU3MBl  OIPEAEIEHHBIX

OpraHUYECKUX BEIECTB, IOHUMAs CMBICI
nokasarens IIJIK (mpenensHO momycTHUMOi
KOHIIGHTPAllMM), TOSACHATH HA IIpUMepax
CHOCOOB!I YMEHBIICHHS U MPEIOTBPAIICHHS FX




BPEJHOTO  BO3JCHCTBUS ~ HAa  OpraHu3M
YEII0BEKa;

MIT 17 HCTIONb30BaTh o777 BIAfICHUE  CHCTEMOW  XUMHYECKHX
peoOpa3OBEIBATH 3HaKOBO- 3HaHMH, KOTOpast BKIIOYACT:

CHMBOJIMYECKHE CPECTBA HATILITHOCTH; OCHOBOIIOJIATAOIITHE TIOHATHSA
(XMMUYECKHH 3JEMEHT, aToM, H30TOMH, S-, P-,
d- omekTpoHHBIE OpOWTANM aTOMOB, FOH,
MOJIEKyJIa,  MOJb,  MOJSIPHBIH  0OBEM,
BaJICHTHOCTb, JNEKTPOOTPHLATENEHOCTD,
CTENICHb  OKUCIICHUS, XHMMHYECKas CBSI3b
(KoBaJIeHTHas,  MOHHAs,  MeTaIn4ecKas,
BOJIOPOZHAs), KpHCTaJUIMUECKas pelleTka,
THUIBI ~ XMMHYECKHX  peaKkUuil, pacTBop,
JJIEKTPOJIHTHI, HE3JIEKTPOJIUTEL,
JNIEKTPOIUTHYECCKAS JVICCOIMALINS,
OKHCIINTENb,  BOCCTAHOBHUTENb,  CKOPOCTb
XMMHUYECKOH peakum, XHMHUYECKOE
paBHOBecHe);

MIT 18 3a71aBaTh BONPOCEHI 1O CYWICCTBY | ;779 TEOpHHU " 3aKOHBI (Teopus
o0Cy)XImaeMol TeMbl B XOJ€ [Hajora NEKTPOIUTHICCKOI JICCOLIMALINH,
W/WIM JUCKYCCHH, BBICKAa3bIBaTh MWCH, nepuoandeckuii  3akoH J[.M. Menneneesa,
(dbopMynUpOBaTh CBOM  IPEIOKEHHUS 3aKOH COXPaHEHUS MacChl BELIECTB, 3aKOH
OTHOCHTEIILHO BBITIOJTHEHHS COXpaHEHMs] W TpEBpPAIlEHHsS OSHEPTUH IpH
Npe/II0KEHHOM 3a1a4H; XMMHUUYECKHX PEaKLUsX), 3aKOHOMEPHOCTH,

CHMBOJIMYECKHI SI3BIK XHMUH,
MHPOBO33pEHUECKHE 3HAHUs, JIeKallue B
OCHOBE  TIOHMMAHHUS  NPUYMHHOCTH |
CHCTEMHOCTH XMMHYECKHX SIBTICHUH,
(axToMOrNYECKNEe CBEOCHUS O CBOICTBaX,
CcOCTaBe, IOJIy4YeHHMH H  0e30macHOM
HCTIONIb30BaHNH BAXHEHIINX HEOPTaHWIECKUX
BEIIECTB B  OBITYy W  TIPaKTUYECKOH
JeATeNbHOCTH YeIOBEKa,

MIT 19 BBICTYNaTh  C HpGSCHTaHI/IeIEI 7719 c(OpPMUPOBAHHOCTh YMEHHUIA BBIABIIATE
pe3yJIbTaToB MO3HABATEJLHON XapaKTepHbIe MIPU3HAKH HOHSTHH,
JIeSITeIbHOCTH, MOJTY4EHHBIX yCTaHaBJINBaTh ux B3aUMOCBSI3b,
CaMOCTOSITENIBHO MJIM COBMECTHO CO UCIIOJIb30BaTh COOTBETCTBYIOLINE  ITOHSTHS
CBEPCTHUKAMU npu BBINTOJTHEHUH NP ONKCAHWUH HEOPIaHUUECKHUX BEIIECTB U UX
XHMHUYECKOTO JKCIepPUMEHTa, NpeBpalleHNH;

MPaKTHYECKOH paboTsl 1o

WCCIIEJIOBAaHUIO  CBOIMCTB  M3y4aeMbIX

BEILIECTB, peaIn3aliy y4eOHOTO ITPOEKTa

u  GOopMymHpOBaTh  BBIBOJBI MO

pe3ysbTaTtam TIPOBECHHBIX

UCCIICIOBAHUI  IyTeM  COIJIAaCOBAHUA

MO3UIMH B X0/ie 00CYXKACHHUs U 0OOMeHa

MHEHUSIMU;

MIT 20 CaMOCTOSITENIbHO TUIAHUPOBATE U | 1750 c(OpMUPOBAHHOCTH YMEHH
OCYIIECTBIIAITE CBOIO I03HABATEIILHYIO HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS
JeATeIbHOCTb, OIpeNeNsis ee LeIH | cocTaBieHust (OpMyJ BEUIECTB W YpaBHEHHUIt
3aJa4, KOHTPOJIMPOBAaThH M MO Mepe XMUMHUYECKHX  pEaKluil, CHUCTEMaTHYECKYIO
HE00X0MMOCTH KOPPEKTUPOBATh Homenknarypy (IUPAC) wu TpuBHanbHble
npeIaraeMblil anropuTM JAeHCTBUH Mpu Ha3BaHUS  OTAENBHBIX  HEOPraHWYecKHX
BBITIOJTHEHUU y4eOHBIX " BemlecTB (yrapHelii Ta3, YIJIEKHCIBIH Ta3,
WCCIIE/IOBAaTENbCKUX 3a/ad, BHIOMpaTh aMMHUaK, TramieHas M3BeCTb,  HerameHas
Hanbonee HSddexTuBHBIH cnocod ux W3BECTh, MUTHEBAsI COJA, IIUPUT U JIpyTHE);
pELICHUsI C YYETOM IIOJYYEHHUs] HOBBIX
3HaHUH O BELIECTBAX M XUMHYECKUX
peaKIusix;

MIT 21 _ OCYMIECTBIATE CaMOKOHTPOTIb | 7757 c(hOpMHUPOBAHHOCTH yMEHHUH
CBOEHl  HEATENIPHOCTH HA  OCHOBE ONPEAETATh  BAIGHTHOCTh W CTCIICHb
CaMOaHaJIN3a ¥ CAMOOILICHKH. OKHCJICHHS  XUMHYECKHX  3JIEMEHTOB B




COCJIMHCHUSAX  PAa3IUYHOTO  COCTaBa, BH[
XUMHUYECKOH CBsI3W (KOBaJCHTHAs, WOHHAs,
MeTaJUTMIeCKas, BOIOPOIHAS) B COCTUHCHUSX,
THI KPUCTAJUTHIECKOHN pPemeTKr KOHKPETHOTO
BelIecTBa (aTOMHasi, MOJIEKYJSIpHAs, MOHHAs,
MeTaJUIMYIecKas), XapakTep CpeIbl B BOIHBIX
pacTBOpax HEOPraHMIECKUX COCAMHEHHIA;

1722

c(hOpMHUPOBAHHOCTH yMeHu
yCTaHaBJINBaTh MPUHAIJIEKHOCTD
HEOPraHWYECKHX BEIIECTB MO HX COCTaBy K
OIpeJIeICHHOMY KJIacCy/TpyIIe COeIUHeHUil
(IpocThie BelIecTBa - METAJUIbl M HEMETAIIbI,
OKCHUJIbI, OCHOBAHUS, KUCJIOTHI, aM(OTEpHbIE
THJPOKCHUJIBL, COJIN);

1123

c(hOpMHUPOBAHHOCTH YMEHHUI
PacKpBIBaTh CMBICT IEPHOAMYECKOTO 3aKOHA
.M. MengeneeBa U JOEMOHCTPUPOBATh €ro
CUCTEMATH3HUPYIONIYI0, OOBSICHUTCIBHYIO U
MIPOTHOCTUYECKYIO (QYHKITUH;

1724

c(hOpMHUPOBAHHOCTH YMEHUH
XapaKTepU30BaThb  JJEKTPOHHOE  CTPOEHUE
aTOMOB XUMHYECKHX »JjJeMeHToB 1 - 4
IIEPUOJIOB Ilepuonuueckoit CHCTEMBI

xumudeckux snemeHTtoB JI.U. Menneneena,
UCTIONB3Ysl TOHATUS "S-, P-, O-3JIEKTPOHHBIC
opOurann", "SHepreTuueckue  ypoBHH",
OOBSICHATh  3aKOHOMEPHOCTH  H3MCHEHHS
CBOMCTB XHMHYECKHX DJJIEMEHTOB M HX
COCIMHEHUH TO TMepuojaM U TpyIIam
[lepromndeckoif  CHCTEMBI ~ XHMHYECKUX
snemenToB [[.M. Menneneena;

1125

c(hopMHPOBaHHOCTD YMEHUH
XapaKTepU30BaTh (omrUCHIBATB) oOrmme
XAMHYECKHE  CBOICTBA  HEOPraHHMYECKHX
BEILIECTB Pa3JIMYHBIX KJIACCOB, MMOJATBEPIKAATH
CYIIECTBOBAHME T'€HETHUECKOM CBSI3U MEXKIY
HEOPraHMYECKUMH BEIIECTBAMH C TOMOIIbIO
ypaBHEHHH COOTBETCTBYIOIIMX XHMHYECKHX
peaxkuuii;

1126

c(hOPMHUPOBAHHOCTH YMEHUS
KHaCCI/Iq)I/II_[I/IpOBaTL XUMHUYECKUEC PCAKIIUU I10
Pa3IMYHBIM TPU3HAKaM (YHCITy M COCTaBy
pearupyroIux BEIIECTB, TEIOBOMY dPQEKTY
peakIMi, W3MEHEHHWIO CTEleHEH OKHMCICHUS
SIIEMEHTOB, OOPaTHMOCTH PEAKIHH, yIACTHIO
KaTaln3aropa);

1127

c(OpMUPOBAHHOCTH yMeHui
COCTaBJISITh YPAaBHEHUs PEAKLUH pa3IUYHbIX
TUIIOB, IOJIHBIE M COKpAIllCHHbIE YPABHEHMS
peaknuii  WMOHHOTO  OOMEHa,  YYWTHIBas
YCIJIOBUS, IIPU KOTOPBIX 3TH PEAKLUUU UIYT [0
KOHIIa;

1128

c(hopMHPOBAaHHOCTH YMEHUH
MPOBOJINTH peakuuu, MOATBEPKAAIOLINE
KayeCTBEHHBIN COCTaB Pa3THYHBIX

HEOPraHN4CCKux BCIICCTB, pacrio3HaBaTb
OIIBITHBIM ITYTEM HOHBI, NPUCYTCTBYIOIIUE B
BOJHBIX paCTBOPAX HCOPraHNICCKUX BCUICCTB,

17129

c(OpMUPOBAHHOCTH yMeHHUH
packpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKLUN MOCPEICTBOM
COCTABJICHHsI JIEKTPOHHOTO OamaHca 3THX




peakuuii;

1130

c(hopMHPOBAHHOCTH YMEHUHA
OOBSACHATH 3aBHCUMOCTh CKOpOCTH
XMMHYECKOH  peakuud  OT  pasIn4HbIX
(haKTOpOB; XapakTep CMELICHUS] XUMHIECKOTO
paBHOBeCHS B 3aBHCHMOCTH OT BHEIIHETO
Bo3zeiicteus (npuniun Jlelllarense);

1131

c(hOpMUPOBAHHOCTH yMeHHH
XapaKTepU30BaTh XMMHUYECKHE MPOIECCHI,
Jexalmue B OCHOBE  IPOMBIIUIEHHOTO
MOJydeHUs CEpHOM KHUCIOThl, aMMMaKa, a
TaKke copMHUPOBAHHOCTH NPEJCTABICHUH 00
001X HayY4HBIX MPUHONTAX u
9KOJIOTHYECKUX MpoOIeMax  XHMHYECKOTO
TIPOM3BOJICTBA;

17132

c(hOpMHUPOBAHHOCTH yMeHu
MIPOBOANTH BBIYHMCICHHUS C HCIIOIb30BAHHEM
MOHATHA "MaccoBas JONA  BEHIECTBA B
pactBope", 0ObeMHBIX OTHOIICHH T'a30B IPH
XMMHUUYECKHX PEaKIMsIX, MacChl BELIECTBA WU
o0beMa Ta30B IO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce MHIM O0BEMY OIHOTO U3
YYacTBYIOIIMX B pEaKkUWH  BEIIECTB,
TemioBoro 3¢ ¢eKTa peakuud Ha OCHOBE
3aKOHOB  COXPaHEHHWs  MacChl  BEILECTB,
TIPEBPAIICHNS ¥ COXPAaHEHHS YHEPIHH;

1133

c(hOpMUPOBAHHOCTH yMEeHHH
cobmonaTh TIpaBuiIa MIOJTb30BaHUS
XMMHYECKOH TOCymod W 1abopaTOpHBIM
000pyIOBaHHUEM, a TaKKe IpaBUiIa
oOpalleHns ¢ BeIecTBaMH B COOTBETCTBUH C
UHCTPYKLHUSIMH o BBITTOJIHCHHIO
71a00paTOPHBIX XUMHUYECKUX OTIBITOB,

1134

c(hOpMHUPOBAHHOCTH YMEHUI
IUTAaHUPOBATH M BBINOJIHATL XMMHWYECKHH
IKCIIEPUMEHT (paznoxxenne HepoKCcUIa
BOJIOpPOJIa B MPUCYTCTBUHM KaTalu3aTropa,
OIIpeZIeJIeHHe CpPEeAbl PAcTBOPOB BEILIECTB C
MMOMOIIEI0  YHUBEPCAIBHOTO  WHIUKATOPA,
BIMSIHAE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XAMHYECKOH pEakliH, peakud HOHHOTO
oOMeHa, KadeCTBEHHBIC pPeaKkIy Ha CyIb(art-,
KapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH
aMMOHUA, peuieHue OKCIICPUMECHTAJIbHBIX
3ama4d 1o TeMaMm "Mertamsl" u "Hemeramsr")
B COOTBETCTBUM C TIpaBUJIIaMH TECXHHUKH
0€30MacHOCTH TPU OOpAIICHUH C BEIIECTBAMH
u 1a00paTOPHBIM obopymoBaHueM,
IpEACTABIIATH PE3YIBTAThI XUMHYECKOTO
SKCIICPUMCHTA B (JOpPME 3aIMCH ypaBHCHHU
COOTBETCTBYFOIIUX peaxuii u
(hopMyIHpOBaTh BEIBOJBl Ha OCHOBE JTHX
pe3yIbTaTOB;

17135

c(hOpMUPOBAHHOCTH YMEHHUH
KPUTHYECKH  aHAJU3UPOBATh XHUMHUYECKYIO
“HPOpPMALIMIO, TOIYyYaeMyK U3  Pa3HbBIX
HWCTOYHUKOB (cpenctBa MaccoBOM
KOMMYHHUKaIwu, IHTepHeT u qpyTrnx);




2. CTPYKTYPA U COAEP KAHUE NUCIHUIIJINHbI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThI

Bua yueOHoii padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI TN CHUTITTHHBI 12

BT. 4..

TEOpeTUIEeCKoe 00ydeHne 30
MIPaKTUYECKHUE 3aHATHS 42
Camocmosmenvuas paboma -
IIpome:xxyTounas arrecranusi — 1M pepeHIUPOBAHHBINA 3246éT -




2.2. TemaTn4yecKkMil IJIAH U COAEPKAHME JUCHUILITHHbBI

HaumenoBanue pa3nenoB u Tem

Coneprxanue yueOHOTo MaTepuana 1 (popMbl OpraHu3aluu
ACATCIIbHOCTH o6y11a10m1/1x051

OO0ObeM, akan. 4/ B
TOM YHUCJIC B
dbopme
[IPaKTUYECKOU
MOATOTOBKHU, aKaJ
q

Kongr
pe3yabTaToOB
OCBOECHHSA

3

Pasgen 1.

OpraHH‘leCKaH XUMUA

18/24

Tewma 1.1.
TeopeTnyeckre OCHOBBI
OPraHU4eCKON XUMHH.

1. [Ipenmer opraHUYecKOil XMMHUU: €€ BO3HUKHOBEHHUE, Pa3BHTHEC U
3HA4YCHHUEC B IIOJIYYCHHM HOBBIX BCIICCTB U MATCPUAIIOB. TCOpI/ISI
CTPOCHUSI OpraHudeckux coenuHenuid A.M. ByriepoBa, ee OCHOBHBIC
TTOJIOKCHHSL.

2. CtpykrypHbie (OpMYIIBI OpraHHYECKUX BemecTB. [ omomorus,
HU30MCEpusl. XuUMHYECKast CBA3L B OpraHn4YeCKuX COCAUHCHHUAX -
OJIMHAPHBIC ¥ KPATHBIC CBSI3H.

3. IlpencraBnenue o KiIaccCU(PUKAUU OPTraHUYECKUX BEIIECTB.
Homenknatypa opraHM4eckux COEIWHEHUHN (cucremMaTHdeckas) u
TPUBHAJILHBIC Ha3BaHUI BaKHEHUIINX HpeHCTaBHTeﬂeﬁ KJIaCCOB
OpPraHUYECKUX BEIIECTB.

2

IIpakTuyeckoe 3ansaTue Ne 1 M3yueHus BellecTB M MX IMpeBpalleHHUH
OKCHeprUMEHTAJIbHbIE  METOJBl:  O3HAKOMJIEHHE ¢  o0Opas3maMu
OpPraHMYeCKHX BEIIECTB M  MaTepuajaMM Ha UX  OCHOBE,
MOJIETTMPOBAaHHE MOJIEKYJl OPraHWYeCKHX BEIECTB, HAOIIOAECHUE U
ONHCaHWE  JEMOHCTPAIlMOHHBIX  OMNBITOB IO  IPEBPAIICHUIO
OpraHMYECKUX BEILECTB MPU HArpeBaHUHU (TUIaBJIeHHE, OOyTIMBaHUE U
TOpPEHHE).

I13,4,5,8
MIT 1,20

Tewma 1.2. YrneBogopoas! 1 ux
MPUPOIHBIE HUCTOUHUKH.

1. AnkaHbl, TOMOJIOTHYECKUHN Psi/i, ©U30MEPHs, HOMEHKJIATypa
U CBOMCTBA

MertaH U 3TaH - NpOCTEHUIINE NMPEACTABUTEIHN aJTKAHOB: PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIIMHU 3aMELICHHS U TOPEHMSI), HAXOKICHHE
B IIPUPOJIE, NOJIYYEHUE U IPUMEHEHUE.

10

116,7,9,10
MIT 4,5,7,16




[IpakTnueckoe 3ansitue Ne 2. M3yueHue KadyeCTBEHHBIX pEaKIMil Ha
AJIKaHbI.

2. ANKEHBI: TOMOJIOTHYECKUN Psifi, U30MEpHs, HOMEHKJIATypa

U CBOMCTBA.

OTuieH M NOpONWIeH - MPOCTEHIINE MPEICTaBUTEIN AalKEHOB:
¢usznyeckue M XHUMHUYECKHE CBOICTBAa (peakiuu TUIPUPOBAHHS,
raJIOTEHUPOBAHUSA, THUIpATallid, OKHCIEHUS U IOJUMEPHU3aIUN),
MOJTy4YeHUE U IPUMEHEHHE.

XUMHUYECKHE CBOMCTBAa JTWUJICHA: TOpEHHE, KAa4eCTBEHHBIC PEaKIHH
(obecuBeurBanne OPOMHOM BOJIBI M pACTBOpA NEpMaHTaHaTa Kajus),

[Ipaktnueckoe 3ansatue Ne 3. Ilomydyenue »sTuieHa u
W3YYECHHUE €r0 CBOICTB.

rUpaTaiys, HoJIMMepH3aIysl.
3. AnkajaueHbl: FOMOJIOTUYECKUH psJl, U30MEpHsi, HOMEHKIATypa U
cBoiicTBa. Jluenol M Kayuyku. OyraaumeH-1,3 u merunOyraguen-1,3:
CTpPOCHHUE, BAKHEHIINE XUMHUYECKUE CBOMCTBA (peakuus
nonumepu3anyn). [lomydeHrne CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

4. AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUHN PSII.
AlleTUJIEH - NPOCTEUIINI TPEACTABUTENb AIKUHOB: COCTAB, CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOMHCTBa (peakiuu TUIPUPOBAHMUS,
raJIorT€HUPOBAHUS, THIpaTallii, TOPEHU ), TOJTYUEHHE U TPUMEHEHHE.

5. Apensl. benzon: cocraB, cTpoeHue, (U3MUECKHE W XUMHUECKHE
CBOMCTBa (peakiuu TallOTeHUPOBAHUS W HUTPOBAHHUS), MOIyUYECHUE U
IIPUMCHCHUC. ToxcnuHOCTH ApCHOB. TI'enmeTnyeckas CBS3b MCKIAY
YII€BOJOPOAAMH, MPUHAJIEKAIUMHU K PA3TMYHBIM KJIACCAM.

[Ipaktuyeckoe 3ansTHe Ne 4-6. CocTaBieHne NOTHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (DOpMyJNT OpraHMYECKHX BEMIECTB OTACIHHBIX KIIACCOB,
UCTOJB3ys MX Ha3BaHUSA [0 CUCTEMAaTHYECKOW U TPUBUAIBHOM
HOMEHKJIAaType (3TUJIeH, alleTHIIEeH, TIHIepuH, GeHon, hopMaibaeru,
yKCyCHasl KHUCIOTa, TiunuH). Pacdersl mnpocreifmeii  ¢Gopmynbl
OpPraHMYEeCKOI MOJIEKYJIbI, UCXOJS U3 AJIEeMEHTHOro coctana (B %)

11




6. IlpuponHple HMCTOYHMKM yriaeBonopoaos. llpuponnelii ra3 u
nonytHele HeTsaHble Tra3sl. Hedth u ee mpoucxoxxaenue. CrnocoOsl
nepepaboTku  HePTHU:  TEeperoHkKa, KPeKHUHr  (TEPMUYECKHUH,
KaTtaluTudeckuit), nuponus. IIpoaykrel mnepepa®oTku HepTH, HX
NpPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KameHHBIN yromp u
IIPOAYKTHI €ro nepepadboTKu.

[Ipaktnyeckoe 3ansTre Ne 7. O3HakomiieHHEe ¢ 0Opa3laMu IuiacTMace,
KaydyKoB U pe3unsl, kKoyuiekuuu "Hedts" u "Yrons", MonenupoBanue
MOJIEKYJI YTJIEBOIOPOIOB u rajJOreHOIPOU3BOIHBIX.
OKClepUMEHTAJIbHBIE METO/IbI U3YUEHHS BEIIECTB U UX MIPEBPALLEHUI:
Bbruuciienuss mo ypaBHEHHIO XMMHMYECKON peakiuu (Macchbl, o0bema,
KOJMYECTBA HMCXOJHOIO BEUIECTBA MM MPOAYKTa peakUuu IO
U3BECTHBIM Macce, 00beMYy, KOJUYECTBY OJHOIO U3 HCXOAHBIX
BEUIECTB MJIM IIPOAYKTOB PEAKIINHN).

Tema 1.3. Kucnopojaconepkaiiue
OPTraHUYECKUE COCAMHEHUSI.

1. IlpenenpHble OTHOATOMHBIE CIUPTHI. METaHOJI U 3TAHOJ: CTPOCHHE,
¢busnueckue W XUMHUYECKHE CBOWCTBa (pEakiuu C AaKTUBHBIMH
METaJlJlaMH,  TaJlOTEHOBOJIOPOJAMHU,  TOPEHHUE),  IPHUMEHEHUE.
Bogoponneie cBsizu  Mexay MoJeKyJamMu crnupToB. JlelicTBue
METaHOJIa U 3TaHOJIa Ha OPraHU3M YeJloBeKa.

2.MHOroaTOMHBIE CHUPTHI. DTUJIEHIJIMKOJIb U TJIMIEPUH: CTPOCHUE,
¢uznueckne U  XUMHUYECKHE CBOWcTBa  (B3aMMOJAEWCTBHE  CO
LIEJIOYHBIMM METAJUIAMM, KaueCTBEHHAs PEaKUUs HAa MHOTOaTOMHBIE
cnupthl). JlelicTBue Ha OopraHu3M yenoBeka. [IpumeHeHue riuuepuHa
U DTWJICHTJIUKOJIS.

3. @eHoM: CTPOCHHE MOJIEKYJTBI, (PU3MYECKHE U XUMHUECKHAE CBOMCTBA.
Tokcuunocts (enomna. [Ipumenenue penona.

Anpaeruabl. @opManbIerus, aueTanbIerua: CTpoeHue, Gpusndeckue u
XUMHYECKHE CBOMICTBA (PEaKLUMU OKHUCIEHUS M BOCCTaHOBIIEHUS,
KaueCTBEHHbIE PEAKIINH ), IOTyUYeHUE U TPUMEHEHHE.

4. OnHOOCHOBHBIE TIpeieTIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U
YKCYCHasl KHCIIOTBI: CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA
(cBoiicTBa, oOmMe s Kiacca KHUCJIOT, peakuus STepupHUKAIHH),
noyiyueHue U npuMeHenue. CreapuHoBas M OJIEMHOBAsl KUCIOTHI KaK
MPEJCTaBUTENN BBICIIMX KAapOOHOBBIX KHCIOT. Mpblla Kak COJU
BBICHTHX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JCHCTBHE.

12

16,7
MII 2,17




5. Cnoxuble 3QUpPbl Kak MPOU3BOAHbIE KapOOHOBBIX KHCIOT.
IMaaponus cinoxubix 3¢upos. XKupsel. ['maponus xupos. [Ipumenenne
XKUPOB. bruosornyeckas posb KUpPOB.

6.YrieBoabl: cocTaB, KiacCH(pHUKanus YrieBoaoB (MOHO-, OU- H
noyicaxapusl). [ 1roko3a - mpocTeimmii MOHOCaxapuI: 0COOCHHOCTH
CTpPOCHHSI MOJEKYJNbl, (QHU3NYeCKMe ¢ XUMHYECKHE CBOWCTBa
(B3aumonerictBue ¢ rugpokcugom meau(ll), okucienne ammuadHbIM
pactBopoMm  okcuma  cepebpa(l), BoccraHOBIICeHHE, OpOXKEHUE
TJIIOKO3bI), HAXOXKACHUWE B TNPHUPOJE, NPUMEHEHHE, OMOJOTHYEcKas
poib. doTocunTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

7. Kpaxman u memmoiio3a Kak NpUpoAHbie mosmuMmepbl. CTpoeHue
Kpaxmalia U Ie/UTroo3bl. DPHU3WYecKue W XUMHUYECKHE CBOMCTBa
Kpaxmayia (TUApoJIN3, KaueCTBEHHAs! PEAKIIMsI C HOJIOM).

[Mpaktuueckue 3amstus Ne 8,9,10. DkcreprMeHTaTbHBIE METOJBI
W3Y4YEHHs BEIIECTB M MX MPEBPAILlEHUI: MpoBeacHNE, HAOIIOACHUE U
ONMCaHWE  JeMOHCTPAIIMOHHBIX  OIMBITOB: TOPEHHE  CIHUPTOB,
KaueCTBEHHbIC PEaKIMU OAHOATOMHBIX CIHPTOB (OKHCIEHUE ATaHOJa
okcugoM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJEHCTBUE
rauepuHa ¢ ruapokcuaom  Mmeau(Il)), ampaerumoB  (okucIeHHE
aMMHaudHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcugom meau(Il),
B3aMMOJICIICTBIE Kpaxmajia C HOJOM), TMPOBEACHHE MPAKTUUYECKOM
paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Boruncnenus mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, o0beMma,
KOJIMYEeCTBa MCXOMHOTO BEIIECTBA WJIM TMPOJYKTa pEaKIuu 110
W3BECTHBIM Macce, OO0BEMY, KOIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WU MPOJIYKTOB PEAKIINH).

Tema 1 4.
A3zoTconepikale opraHndeckue
COEUHEHMNS.

1. AMMHOKHCIOTHI Kak aM(OTEpHbIE OpPraHWYECKHUE COETUHEHHUS.
dusznuecKkue W XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha INpHUMeEpe
mmnuHa). bruomornueckoe 3HaueHNEe aMUHOKHUCIIOT. [lenTu s,

2. benkum Kak TPUPOAHBIE BBICOKOMOJIEKYJISIPDHBIE COEIUHEHUS.
[lepBuuHas, BTOpUYHasi U TPETHUYHAS CTPYKTYypa OEIKOB. XUMUYECKUE
CBOMCTBA OEJIKOB: THJPOJIN3, ACHATYpalts, KaUeCTBEHHbBIE PEaKIMM Ha
OeIKH.

[Ipaktuueckoe 3anstue Ne 11. DkcrnepuMeHTalbHBIE METOJbI
M3yYeHUs] BEIIECTB M MX IMpEeBpalleHud: HaOJII0JeHHWE M ONHCAHUE

16,7, 14
MII 6,8
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JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpalus OCIKOB MPU HArPEBaHUH,
IIBETHBIC PEAKIIUH OCITKOB.

Tema 1 .5.
Bricokomounekynsipabie
COEIMHEHHUS.

1. OcHOBHBIE NOHATHS XUMHUHU BBICOKOMOJIEKYJIAPHBIX COCIUHECHWIM:
MOHOMED, IOJMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IIOJMMEpPU3ALUH,
CpelHss MOJIEKYJISIpHAs Macca.

2. OCHOBHBIE METOJIbl CUHTE3a BBICOKOMOJIEKYJSPHBIX COECIUHEHUH -
IIOJINMEPU3aLUsl ¥ TOJIMKOHJCHCALIMSL.

[Ipaktuueckoe 3ansitue Ne 12, DkcrnepuMeHTaIbHBIE METOJbI
W3YyYeHHs BEIECTB M MX IMPEBpAIICHUI: 03HAKOMIIEHHE C 00paszlnamMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

14
MIT 3

Paznen 2.

OO6m1ast 1 HeOpraHu4ecKask XUuMHs

12/18

Tema 2.1. OCHOBHBIE TIOHATHSA U
3aKOHbI XMUMUU

1. Xumunyeckuii anemMeHT. AToM. S1po aToMa, U30TOIbI. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKNUEe YPOBHU, TOYPOBHU. ATOMHbBIE
opburainy, s-, p-, d- IEMEHTHIL.

2. OcobeHHOCTH pacrpeeeHus HIEKTPOHOB [0 OpOUTANISIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX NMEPHOAOB. DIIEKTPOHHASI KOHPUTypaLHs]
aTOMOB.

[IpakTuueckoe 3ansatue Ne 13. Pemenne 3aganuii Ha UCTIOIB30BAHUE
XMMHYECKOM CMMBOJIMKM M HAa3BAHUN COCIIMHEHUN MO HOMEHKJIAType
MEXKIYHAPOJHOTO COK3a TEOPETHUYECKOM U MNPUKIATHOM XUMHHU U
TPUBUAIBHBIX HAa3BaHUU ISl COCTABJICHMS] XUMHUYECKHX (QopMyi
JIBYXaTOMHBIX COEAMHEHHH (OKCUIOB, CYIb(GUIOB, TUAPUIOB U T.I1.) U
JIPYTUX HEOPTraHUYECKUX COCIMHEHUNOTICTbHBIX KJIACCOB.

112,17,32
MII 7

Tewma 2.2. [leproguyeckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKHUX 3yieMeHToB J[. 1.
Menaeneena

1.Ilepuoguueckuii 3akoH u Ilepuogmueckass cucreMa XUMHYECKUX
anementoB J.M. MenneneeBa. CBsi3p NEPUOAMYECKOTO 3aKOHA M
[Iepnonnueckoil cucreMsl XuMU4ecKkux 3yeMeHToB [[.1. MenneneeBa
C COBpPEMEHHOM TEOpHEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XHMHMUYECKHUX OJJIEMEHTOB M OOpa3yeMbIX HMH
IIPOCTBIX M CJIOKHBIX BELIECTB 10 TPYIIIAM U IIEPUOJIAM.

2. 3HayeHue NepUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

[IpakTuueckoe 3ansatue Ne 14. Perenue npakTHKO-OPUEHTHPOBAHHBIX
TEOPETUUYECKUX 3aJaHUI HAa XapaKTepU3aALMNI0 XUMUYECKUX DJIEMEHTOB
«MeTtamundyeckue / HeMETaIIIMYeCKUE CBOICTBA,
9JIEKTPOOTPULATENILHOCTh XUMUYECKHUX JJIEMEHTOB B COOTBETCTBUH C

1117,18,23,
24

MIT 11

14




UX 3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B MEPUOANUECKON
cucrteme xumuueckux aniemMeHToB .. MenneneeBay . JlemoHcTpanus
tabmun "[lepuogudeckas cucreMa XUMHYECKUX 3eMeHToB J[. 1.
Menneneena"

Tema 2.3. CtpoeHue BelIeCTBA.

1. ArperaTHoe COCTOSTHUE BEIIECTB. TBEpa0e, JKUIKOE U Ta3000pa3sHoe
cocrosiHUs BewecTB. Ilepexon BemiecTBa M3 OAHOIO arperaTHOro
COCTOSIHMS B APYTOE.

2. Ctpoenue BemiecTBa. XUMUYECKas CBsA3b. BUIbI XUMHUYECKOHN CBSI3U
(koBaJIGHTHAsi HENOJISIpHAsl W MOJSpHAas, HWOHHAs, METaJUIMYecKas).
Mexanu3mbl  00pa3oBaHUs ~ KOBAJICHTHOM  XMMHMUYECKOM  CBS3H
(oOMEHHBIN U TOHOPHO-AaKLIENITOPHBIHN). BomopoaHast cBs3b.
BanentHocts. DnekrpoorpuniareabHOCTh. CTeneHb okucieHus. oHsbr:
KaTHOHBI U aHUOHBI

3. BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOIO CTPOECHHS. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAUIMUECKUX PEIIECTOK.
3aBUCUMOCTb CBOMCTBA BELECTB OT THIA KPUCTAIUIMYECKON PEIIECTKH.

[IpaxTuueckoe 3ansatue Ne 15. M3ydyeHne TUIIOB KpUCTAINTIMYECKUX
peuieTok. Pemenne 3aga4 Ha onpeneneHue TUIIOB XMMUYECKOM CBSA3H,
CTEIIEHU OKUCIICHUS JJIEMEHTOB B BEIICCTBAX.

121
MIT 21

Tema 2.4. PacTBOpHI

1.PactBOpBI X Ki1accupUKaLUs.
2. [lonsTue o nucnepcHbIX cucreMax. VIcTHHHBIE U KOJIJIOUIHbIE
pactBOpbl. MaccoBast 101151 BEILIECTBA B PACTBOPE.

[IpakTuueckoe 3anatue Ne 16. Pemienne sxcriepuMeHTaTbHBIX 3a/1a4
o teme «PactBopbi». Onpenenenrie cpeapl pacCTBOPOB BEIIECTB C
MOMOIIIbI0 YHUBEPCAIBHOTO UHAUKaTOpa. [Ipurorosienue pacrBopon
3aJlaHHOM (MaccoBOH, %) KOHIIEHTPALIUH.

1133
MIT 9

Tema 2.5. Knaccudukanus
HEOPTaHUYCCKUX COG}II/IHCHI/Iﬁ n ux
CBOMCTBA

1. Knaccnq)mcaum{ HCOPTraHNYCCKUX COCIUHECHUI. HOMGHKJ'IaTypa
HCOPraHNYCCKUX BCIICCTB.

2. I'eneTnyeckas CBI3b HCOPTraHNYCCKUX BCIICCTB, MPUHAMJICIKAIINUX K
Pa3JIMIHBIM KJIaCCaM.

[Ipaktuueckoe 3ansatue Ne 17.  CocraBnenue Tabmury «CBoiicTBa
OKCUJ0BY», «CBoMCTBa KUCIOT», «CBOMCTBAa OCHOBaHUi», «CBoilcTBa
coneit»  CocraBiieHHE YpaBHEHHH XUMHUYECKUX PEAKUUH C y4acTHEM

1119, 25, 28
MII 14

15




MIPOCTBIX M CJIOXKHBIX HCOPraHMYCCKHUX BCHICCTB: METAJIOB U HEMCETAJLIOB,
OKCHUI0B METAJJIOB, HEMCTaJIJIOB u aM(I)OTepHI)IX 3JICMCHTOB;
HCOPTraHWYCCKUX  KHCIIOT, OCHOBaHUM U aM(pOTepHI)IX TUAPOKCHUIOB,
HEOPraHNYCCKUX COJ'ICI\/'I, XapaKTCpU3yrouux Hux cBOMCTBa. PemeHue
MPAKTUKO OPUCHTHPOBAHHBIX TCOPCTUUCCKUX 3aJaHuM Ha CBOﬁCTBa, COoCTaB,
IOJIy4YEeHUE M 0e30IMMacHOe HCIOJIb30BaHUE Ba)KHEHIIMX HEOPraHU4YCCKUX
BCIICCTB B GBITy n HpaKTH‘ICCKOﬁ JCATCIIBPHOCTH YCIIOBCKA

Tema 2.6. Xumuueckue peakuuu.

1. Xumunueckas peakius. Kinaccudukanus XUMHUECKHX peakIuil B
HEOPraHUYECKON U OPraHWYECKOM XMMMHU. 3aKOH COXPAHEHMsI MacChl
BELIECTB, 3aKOH COXpaHEHUs W TPEBpalICHHs] DSHEPTUU IpH
XUMHUYECKHUX PEAKLIMSIX.

2. CKOpOCTh peakIiH, €€ 3aBUCUMOCTb OT PA3JIUYHBIX (PAKTOPOB.
OOpatumble  peakuuu. XUMHYecKoe  paBHOBecue. DakTophl,
BIUSIIOIIUE HA COCTOSHUE XHUMHUYECKOro paBHoBecus. [IpuHImm
Jlelllarense.

3. DOmnextponutudeckas auccouuanus. CunpHele ©  cla0ble
anekTponuthl. Cpena BOJHBIX pacTBOPOB  BEIIECTB:  Kucias,
HeHTpanpHas, menoyHas. Peakuuu noHHoro ooMeHa.

4. OKHCIINTENBHO-BOCCTAHOBUTEINIbHBIE PEAKIIUU.

[IpakTuueckoe 3anatue Ne 18. 3anmonunenue Tadnuipl « TUTIBI
peakiuil», COCTaBIEHHE YPAaBHEHHUM peaKINil pa3HbIX TUIIOB.
N3ydenne Mozeneil KpUCTANIMYECKUX PEIIETOK, HAOTIOACHHE U
OTMCaHNE JEeMOHCTPALMOHHBIX U JaOOPAaTOPHBIX OMBITOB (Pa3I0KEHHE
MEepOKCHa BOAOPO/Ia B MPUCYTCTBUU KAaTalln3aToOpa, peaKI[Md HOHHOTO
oOMeHa). PacueTsl mo ypaBHEHUSM XUMUUYECKUX PEAKIIUH, B TOM
YHUCJIe TEPMOXUMHUYECKHE PACUETHI, pPACUETHI C UCIIOIH30BaHUEM
MoHATHS ""MaccoBas 0JIs BelecTna".

[IpoBenenue mpakTudeckoit paboTsl "BiusHue pa3nuyHbiX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOUN PEAKIIHH .

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

MII 10

Tema 2.7.
MeraJuibl 1 HEMETAJUIBL.

1. Hemerannel. [Tonoxenne HemeramwioB B Ilepuoanyueckoit cucreme
xumudeckux snemeHToB J[.M. MenaeneeBa U 0COOEHHOCTU CTPOCHUS
aToMoB.  @u3nuyeckue  CBOMCTBA  HEMETAUIOB.  AJIOTpONUs
HEMETaIIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XVMMUYECKHE CBOWCTBA BaXXHEHMIIMX HEMETa/NIOB (TaJlOr€HOB, CEphl,

16

1111, 22,32,
34
MII 3




a3orta, (ocdopa, yrmepoaa U KpeMHUS) U UX COCTUHEHUN (OKCHIIOB,
KHCIIOPOICOACPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHHIA).
IIpuMeHeHNne BA)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

2. Mertamibl. Ilonmoxenue MeramnoB B Ilepuoanyueckod cucreme
xumudeckux dnemeHToB .M. MenpaeneeBa. OCOOCHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000J0YeK aToMOB MeTaiioB. OOmue (dusnueckue
cBoiictBa MeTaiyioB. CIUIaBbl METaUIOB. DJIEKTPOXUMHUUYECKUH P
HaIpsHKEHUH METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIUX METAUIOB (HATpHM, KaJuii,
KaJIbIIMK, MarHuid, aJlOMUHHHA, IIMHK, XPOM, JKEJI€30, MeIb) M HX
COEMHEHHII.

OO6mue crnocoObl MONydeHUsT MeTauioB. lIpuMeHeHue MeTaioB B
OBITY U TEXHUKE.

[Tpaktuyeckue 3anstuss Ne 19,20 Vnentudukanus HEOPraHUIECKUX
COeMHEHUI. DKclepUMEeHTaIbHbIE METO/Ibl U3Y4YEHUS BEIECTB U UX
MIPEBPALCHUI: N3ydyeHne KOJUIeKIMK "MeTasl U CIuiaBbl", 00pa3loB
HEMETAJUIOB, PEIICHHWE SKCIIEPUMEHTANBHBIX 3a/1a4, HaONIoJeHue MU
ONMCaHWE  JEMOHCTPAIIMOHHBIX HW  JAOOPAaTOPHBIX  OIMBITOB
(B3auMoOAEHCTBUE TUAPOKCHJA AITIOMUHHUS C PACTBOPAMH KHUCIOT H
IeJI04el, Ka4YeCTBEHHBIE PEAKIIH Ha KATHOHBI METAIIJIOB).

PacueTsl Macchl BemiecTBa MM O0beMa Ta30B IO H3BECTHOMY
KOJINYECTBY BEI[ECTBA, MACCE WIN 00BEMY OHOTO U3 yJacCTBYIOUIUX B
peakIMM BEIIeCTB, pacueTshl Macchl (00beMa, KOJIMYECTBa BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CITH OJHO M3 BEIIECTB UMEET IPUMECH.

Tema 2.8.
XUMUS ¥ )KU3Hb.

1. Ponp xuMuu B 00€CHEUYEHUU 3KOJOTUYECKOW, SHEPreTUYEeCKOU U
MUIIEBOM 0€30MacHOCTH, pa3BUTHH MeIUIMHbL. [IoHATHE O HAayuyHBIX
METOJax IMO3HAHUS BEUIECTB U XMMUYECKUX PEaKIUH.

IIpencraBnenus o0 OOIMIMX HAYYHBIX MPHHLUUIAX MPOMBIIUIEHHOTO
MTOJTyYEHUS BAKHENIINX BEIIECTB.

2. UYenoBek B MHpE BELIECTB U MAaTEpUaloOB: Ba)KHEWUIINE
CTPOUTEIBHBIE MaTEPHUAIIbl, KOHCTPYKIIMOHHBIE MaTEpHAJIbI, KPAacKH,
CTEKJIO, KE€paMHUKa, MaTepuaibl Ui JJIEKTPOHUKH, HAHOMATEPUAIIbI,
OpraHMYecKre U MUHEpaIbHbIE YIOOPEHHUS.

3. Xumusa U© 300pOBbE YENOBEKA: IpPaBUJA HCIIOJIb30BAHUSA
JICKapCTBEHHBIX IPEnapaToB, MpaBuwia 0€30IacHOr0 HCIOJIb30BAHUS

17

IT1, 15, 16,
31,35

MII
12,13,15,18,19




IpenaparoB OBITOBOM XUMHH B TOBCETHEBHOM JKU3HHU.

[Ipaktrueckoe 3ansTue Ne 21,

Ilonck w awamm3 KeEHCcoB O NOPpUMEHCHUU XHMHUYCCKUX BCEHICCTB H
TEXHOJIOTHH € y4eToM Oynymed mnpodeccHOHATBHON JesTeIbHOCTH 10
TEMaM: BaKHCHIITHE CTPOUTECIIbHBIC Mare€pualbl, KOHCTPYKIHOHHBIC
MaTepuaibl, KpPacKd, CTEKJIO, KEpaMHKa, MaTephanbl I JJICKTPOHUKH,
HaHOMAaTCpHaJlbl, TCKCTHUJIBHBIC BOJIOKHaA, HCTOYHUKHU OHEpTIHUu,
OpPraHu4CeCKUC MW MHUHCPAILHBIC yI[O6peHI/IH, JICKApCTBCHHBIC BCIICCTBA,
opbiToBast  xumus.llpencraBieHue  pe3ynbTaTOB  peNICHHS  KEHCOB B
(opMe MUHH-TOKIIA]IA C TIPE3EHTAInEN

Bcero

72

18




3. YCJIOBUS PEAJIM3AIIMA YYEFHOU JUCITATLIAHBI
3.1. Jlns peanu3auuu OPOrpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH MPETyCMOTPEHBI
CIIEIYIOIINE CHIEUAIbHBIE IOMEIIECHUS:
Kabuner «YueOHas Xxumuueckass 1abOpaTOpHsi» OCHAIIEHHBIH B COOTBETCTBHH C II.

6.1.2.1 oOpa3zoBaTtenbHONW mporpaMmbl 1o crnenraibHOCTH  35.02.08D5ekTpoTexHuYecKre
CHUCTEMBI B arponpoMebIiuieHHoM komruiekce (ATIK).

3.2. UnpopMmanoHHOe oOecrniedeHne peajn3alui MPOrpaMMbl

3.2.1. OcHOBHBIE TeYATHLIE U3TaHUA
ITeyaTHBIX U37aHNUI HET

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

1. Tabpuensn, O. C. Xumwms: 10-ii kmacc (6a3oBblii ypoBenb): yueOnuk / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CnankoB. — 5-e u3a., crep. — Mocksa: IIpocBemienne,
2023. — 128 c.: wmm - ISBN 978-5-09-107222-8. - Tekct: nsaekrponHsii. - URL:
https://znanium.com/catalog/product/2089902 — Pexxum mocTyma: [jisi aBTOPH3. MOJIb30BaTEIICH.

2. T'abpuensn, O. C. Xumus. 11 kiacc (6a30Bbiit ypoBeHs): yuebnuk / O. C. ['abpuenss,
U. T'. Octpoymos, C. A. CragkoB. — 5-¢ m31., crep. — Mocksa: [Ipocsemenue, 2023. — 127,
[1] c: wmn - ISBN 978-5-09-103623-7. - Tekcr: onektponnbii. -  URL:
https://znanium.com/catalog/product/2089904 — Pexxum mocTyma: [jisi aBTOPH3. MOJIb30BaTEIICH.

3.2.3. JlonoJiHUTeIbHbIe HCTOYHUKH

1. AnekcanapoBa D. A. Heopranmueckas xumusa. TeopeTHdeckne OCHOBBI |
nab0paTOpHBIN MpakTUKyM: ydeOHuk / D. A. AnekcanapoBa. — 3-¢ u3m., crep. — CaHKT-
[TerepOypr: Jlanp, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — TeKcT: 3JE€KTPOHHBINA. —
URL.: https://e.lanbook.com/book/130569 — Pesxum mocTyma: a1 aBTOPU3. MOJIB30BATEICH.

2.KapuoBa A. A. Opranuueckass XMMusl JJIsl HIKOJBHUKOB: ydeOHOoe mocobue / A. A.
Kaprmopa, A. H. JleBkuH. - 2-¢ u3n. - Cankr-IlerepOypr, 2021. - 382 ¢. - ISBN 978-5-288-06109-
7. - Texkcr: snmextponnsid. - URL: https://znanium.com/catalog/product/1840354 — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIECH.

19


https://znanium.com/catalog/product/2089902
https://znanium.com/catalog/product/2089904
https://e.lanbook.com/book/130569
https://znanium.com/catalog/product/1840354

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

JTACIIATITAHBI

Pe3ysnbTarnl 00yyeHus

\ Kpurepum ouenku

\ MeTtoabl OLIEHKH

Hpe}IMeTHLIe Pe3yabTaThI:

CcOPMUPOBAHHOCTh ~ HPEACTABICHUH O
XMMHUYECKON COCTaBIIAIOIIEH €CTeCTBEHHO-
HAy4YHOW KapTUHBI MHpPA, POJIM XUMHU B
MO3HAHUU SBIICHU PUPOIBI, B
(GOpPMUPOBAaHWU MBIIUICHUSI W KYJIBTYDBI
JIMYHOCTH, ee byHKIMOHATBHON
IPaMOTHOCTH, HEOOXOAMMOH Uil peleHus
NPAaKTUYECKUX 337a4 M OKOJIOTUYECKU
O00OCHOBaHHOTO OTHOLICHHS K CBOEMY
3JI0POBBIO U IPUPOJTHOH CPEIE;

OrneHKa «OTJMYHO». 3a TIyOOKOe U
MOJIHOE OBJIAJICHUE COJACpKAHUEM
ydeOHOro marepuajia, B KOTOPOM
o0yyJaromuincs OpHEHTHUpYeTCH,
MOHSATHHHBIM arnmapaTom,
AKI[CHTOJIOTHYECKUM 51
opdosnuueckuM MHUHMUMYMaMH, 3a
YMEHHE HAXOJUTh M HCIOJIb30BaTh
nH(pOpMaIHIO.

Onenka «XOpOouIo». Ecmu

BJIQJICHUE CHCTEMOW XMMHUYECKUX 3HaHUM,
KOTOpas BKJIIOYAeT: OCHOBOIIOJIATAIOIIHE
NOHATUSL  (XMMHUYECKUW DJIEMEHT, aToM,
JJIEKTPOHHAsT 000JI0YKAa aTroma, MOJIeKyJa,
BaJICHTHOCT, AJIEKTPOOTPHIIATEIIBHOCTB,
XUMHYECKas CBSI3b, CTPYKTYpHas Qopmyia
(pa3BepHyTass M  COKpalleHHas), MOJb,
MOJIIpHAsT ~ Macca, MOJSIPHBIA  00BEM,
YIJIGPOAHBIN  CKEJIET,  (YHKIIMOHAJIbHAS
rpynma, pajauKal, HW30MEpHs, H30MEPHI,
TOMOJIOTHUYECKHI ps, TOMOJIOTH,
YII€BOAOPO/IHI, KHCIIOPO/T "
a30TcojiepKallie COEIUHEHHUS, MOHOMED,
MOJIMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSAMHEHHUS);

oOyJaroIuicss  MOJHO
y4eOHBIH MaTepua,
MOHSATUWHBIM
aKIEHTOJIOTUYECKIM
opdosnrueckum
OpPHEHTUPYETCS B M3Y4EHHOM
MaTtepuaie, TIpaMOTHO  M3Jaraer
OTBET, HO B €ro ¢opmMe HMEIOTCS
OT/IeJIbHbIE HETOUYHOCTH.

OneHka  «yAOBJIETBOPHTEIbHO.
Ecnu oOyuaromuiicss oOHapyKuUBaeT
3HaHUS U TIOHUMAHHUE TIOJIOKEHHOTO
y4eOHOro MaTepualia, MOHSITUHHOIO
ammapara, akKIEHTOJIOTHYECKOTO |
ophO3MUYECKOr0 MHMHUMYMOB, HO

OCBOMIJI
BJIagccT
alraparom,
u
MUHHUMYMaMU,

TEOPUH U 3aKOHBl (TE€OpUs CTPOCHHUSA
oprannueckux BeniectsB A.M. byrieposa,
3aKOH COXPaHEHMsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJINYECKUI
XHMUH;

MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B
OCHOBE TIOHMMaHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJIICHUH,
(akToNOrMuecKue CBEIEHHUS O CBOMICTBaX,
cocTaBe, TIOJy4eHUH U  0e30MacHOM
MCIOJIb30BaHUU BaKHEUIIUX OPraHUYEeCKHUX
BEIIECTB B  OBITY M  NPaKTHYECKOU
JIeSITENIbHOCTH YEJIOBEKa;

A3BIK

u3JaraeT ux HETIOJTHO,
HEMOCIJIEe0BaTeNbHO, JIOIyCKaeT
HETOYHOCTH B OTIpeNIeIeHu N
MOHATUH, HE yMeeT J0Ka3aTeJIbHO
000CHOBATh CBOM CYKJICHUS.

OneHKka «HeyAOBJETBOPUTEIbHO.
Ecnu oOyuaromuiics UMeeT
pa3po3HEHHBbIE, OeccucTeMHbIe
3HaHUA, HC YMCCT BBIACIIATH INNIAaBHOC
U BTOPOCTENEHHOE,  JOIyCKaeT
OIMOKK B OMNpeAeNeHUN TMOHSITUH,
HCKaXXaeT UX CMBICI, OecropsJ0uHO
¥ HEYBEPEHHO HM3JIaracT MaTepuall.

chOPMUPOBAHHOCTh ~ YMEHHMA
XapaKkTepHbIE MpU3HAKU TTOHATHH,
YCTaHAaBJIMBATh 170:¢ B3aUMOCBS3b,
HCIMOJIb30BaTh COOTBETCTBYIOIIME TMOHSATHS
IpU ONHCAaHUU COCTABa, CTPOEHUS U
MPEBPAIICHUN OPTraHNYECKUX COCTMHEHUM;

BBIAABJIATH

c(hOpPMUPOBAHHOCTh YMEHUH HUCHOIB30BaTh
XUMHAYECKYI0 CUMBOJIHMKY JUISI COCTABIICHHS
MOJEKYIAPHBIX u CTPYKTYPHBIX
(pa3BepHYTOH, COKpalieHHOW)  dopMy

YCTHBIE
MMUCbMEHHBIE
OMPOCHI
TEOPETHUECKUX
MPAKTUYECKUX
3aHSTHUAX,
—MPAKTUYECKUE
3aHATHA,
—B3aUMHBIN
KOHTPOJIb

npu paborte B mapax
"

MaJbIMH TPYIIAMH;
—CaMOKOHTPOJIb
TEOPETUUECKUX
3aHATHI
MpoBepKa
CaMOCTOSTEILHOMN
BHEAYIUTOPHOU
paboTsI;
—HaOII0AEHHE,
WHTEpIpeTaIus
pe3yabTaTOB
JKCIIepTHAs
OIICHKA
JEeITCILHOCTHU
o0yJaroIuxcs
MPaKTUYECKHUX
TEOPETHYECKUX
3aHATUAX

- MPOMEXYTOYHAs
aTTeCTalus 5(0)
3aBEpPILICHUH Kypca

Ha
u

Ha
u
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OpraHMYEeCKUX BELIECTB U  ypaBHEHUU
XUMHYECKUX  PEaKIuid,  WU3roTaBIUBATh
MOJIETIM MOJIEKYJl OpPraHHMYECKHUX BEIECTB
JUIST  WUTIOCTPAllMd  MX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUSI,

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIMBAThH
MIPUHAIE)KHOCTh M3YYEHHBIX
OpPraHMYECKHUX BEUIECTB II0 UX COCTaBy M
CTPOCHHIO K OMpeeIEHHOMY KJlaccy/Tpyrie
COEMHEHUH (YIJI€BOIOPOABI, KUCIOPOJ M

a30TcoJIepIKaIIne COCIMHEHMS,
BBICOKOMOJICKYJISIPHBIC COCJIMHCHUS),
JaBaTh MM Ha3BaHUS 10 CHUCTEMATHYECKOU
Homenkinarype  (IUPAC), a  TaKxe
MIPUBOJIUTH TPUBHAJIbHBIC Ha3BaHUS
OT/ICITBHBIX OpraHUYeCcKuX BEILIECTB
(aTHIIEH, TPOTIHJICH, alleTUJICH,
STWJICHIJIUKOJIb, TJIUIEPHH, ¢eno,

dbopManbaeru, alneraabAeru, MypaBbUHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAas
KHCJIOTA, CTEapWHOBAas KHCIIOTa, TJIIOKO3a,
bpyKTO3a, KpaxMaJ, eJUTI0JI03a, TIUIHIH);

cOPMUPOBAHHOCTh YMEHHS OIPEAETATh
BHUJIBI XMMHYECKOW CBSI3M B OPraHUYECKUX
coeMHEHMIX (OIMHAPHBIE U KPaTHBIE);

cOPMUPOBAHHOCTh YMEHHUS IMPUMEHSATH
MOJIOKEHUS TEOpUHr CTpOCHUS
opranudeckux BemectB A.M. byrtiepoa
Uis  OOBSACHEHHUS 3aBHCHMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH
COXPAaHEHHUS MaCChl BEUIECTB;

c(hOpMHUPOBAHHOCTD yMEHUH
XapaKTepu30BaTh COCTaB, CTpOEHHE,
¢u3nUecKkne W XUMHUYECKHE CBOMCTBa
TUMIUYHBIX ~ TPEACTABUTENCH  pa3TUYHBIX
KJIACCOB OpPraHWYECKHX BEMIeCTB (METaH,
9TaH, OTWJIEH, TMPOMUJICH,  alleTUJICH,
Oyramuen-1,3, metunOyraauen-1,3, GeHzon,
METAHOII, JTaHOI, STHJIEHTINKOIIb,
TJIMLEPUH, dhenomn, areTaabJIeTH]I,
MypaBbHUHAS M YKCYCHasl KHCIIOTHI, TTIIOKO3a,
Kpaxmall, I[eJUTI0JI03a, aMHUHOYKCYCHas
KHCIIOTa), WJUTIOCTPUPOBATH TE€HETHUYECKYIO
CBSI3b MEXIy  HUMH ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN C
MCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTH yYMEHUS
XapaKTEePU30BaTh UCTOYHUKH
YIJI€BOIOPOAHOIO CBIPbsI (nedrsp,

MPUPOJHBIA Ta3, yrojib), CHOCOOBI WX
nepepaboTKU U MPAKTUIECKOE MPUMEHEHUE
MIPOJTYKTOB MepepabOTKH;
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cOpPMUPOBAHHOCTh YMEHUH TNPOBOJIUTH
BBIYHCIICHHSI 110 XUMHUYECKUM YpPaBHEHUSIM
(maccpl, o0ObeMa, KOJIMYECTBA MCXOJHOTO
BEIIECTBA WJIM MPOAYKTa pEaKUHH 10
U3BECTHBIM Macce, O00bEeMYy, KOJUYECTBY
OJIHOTO W3 MCXOAHBIX BELIECTB  WJIH

MIPOJYKTOB PEAKINN);

c(OPMHPOBAHHOCTh ~ yMEHHH  BIAJCTh
CHCTEMOW 3HAHHUH 00 OCHOBHBIX METOZAX
HAYYHOTO TIO3HAHUS, HCIIOJb3YEMbIX B
XMUMUH ~ TPH  HM3Y4YEHUH  BEHIECTB U
XUMHYECKHX  SIBIICHUI (HabnroneHwue,
U3MEpeHUE, IKCIIEPUMEHT,
MO/ICJIMPOBAHKE), UCIIOJIb30BATh CUCTEMHBIC
XMUMHYECKHE  3HAHUS ISl TPUHITHS
pelicHHE B  KOHKPETHBIX  KM3HEHHBIX
CHUTYaIHsIX, CBA3aHHBIX C BEIIECTBAMU M HX
IPUMCHCHHEM;

cOpPMUPOBAHHOCTh YMEHUU  COOIIO/IATh
IpaBuIIa MOJIb30BAHUS XUMUYECKON
MocyAou U 1a00paTOpHBIM 000PYIOBAHUEM,
a TaKKe IMpaBuiIa 0OpaIeHus C BeIeCTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMH II0
BBITIOJIHCHUIO J1a00PATOPHBIX XUMHUYECKUX
OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI TUIAHUPOBATH U
BBIMIOJIHATh ~ XMUMHYECKUH  OKCIIEPUMEHT
(npeBpameHHﬂ OpTraHN4Y€CKUX BCHICCTB IPU
HarpeBaHW{, TOJyYeHHE OTHICHA U
U3y4CHHE €ro CBOWCTB, Ka4eCTBCHHBIC
peakuuu OpraHUYeCcKuX BEIIECTB,
JeHATypalus OCJIKOB TPH HArpeBaHUH,
I[BETHBIE PEAKLUN OEIKOB) B COOTBETCTBUHU
C IMpaBUJIaMH TCXHHKHU 0€30I1aCHOCTH npu
oOpartieHuu c BEIIECTBAMH u
1a00paTOpPHBIM 00opy/10BaHuEM,
NPEACTaBISATh  PE3yJAbTaThl XHUMHYECKOTO
IKCIIepUMEHTa B (hopMe 3amucu ypaBHEHUIH
COOTBETCTBYIOLINX peakuuii u
(dhopMynupoBaTh BBIBOJBI Ha OCHOBE ASTHUX
PE3YNIbTaTOB,;

C(OPMHPOBAHHOCTh YMEHUH KPHUTUYECKH
aHAJIM3UPOBATh XUMUYECKYIO HH(POPMALIHIO,
MOJy4aeMyl0 H3  pa3HBIX HCTOYHHKOB
(cpeactBa MaccoBOM uHpopManuu,
WuTepHer u npyrux);

c(OPpMHPOBAHHOCTh yYMEHHUI COOMIOAaTh
IpaBUIa SKOJIOTMYECKH LEJIecO00pa3HOro
NOBEJCHUS B OBITY M TPYAOBOHU
JESATEIIbHOCTH B LEISIX COXPAHEHHs CBOETO
3I0pPOBbSI U OKPYXKAIOIIEH IPUPOIHON
Cpelbl, OCO3HABATh ONACHOCTH BO3JCHCTBHS
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Ha OKMBBIE OpraHU3Mbl OINpPEIEIEHHBIX
OpraHWYEeCKUX BEIIECTB, IMOHUMAs CMBICI
nokazatens [1/IK (mpenenpHO momycTUMOi
KOHIIGHTpAIlMK), TMOSCHATh Ha MpUMepax
CHOCOObI YMEHBIICHUS U MPeI0TBPALICHUS
WX BpPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEKa;

BJIAJICHUE CHCTEMOM XHMHUYECKHX 3HAHHIMH,
KOTOpas BKJIFOYAET:

OCHOBOITOJIATalOIINE TMOHATHS (XUMHUYECCKUM
JJIEMEHT, aToM, u3oTom, s-, p-, d-
JJNIEKTPOHHBIC OpOUTATM  aTOMOB, HOH,
MOJICKYJIa, MOJb, MOJIIPHBIH  00BEM,
BAJICHTHOCTb, 3JEKTPOOTPHUIIATEIBHOCTb,
CTCNCHh OKHCJICHUS, XHUMHYCCKas CBS3b
(KkoBaJICHTHasi, HWOHHAs, METAJUINYECKas,
BOJIOPO/HAs), KPHCTAIIMYCCKAs pEIIeTKa,
TUMBl  XUMUYECKUX PEAKIUU, PacTBOp,

AEKTPOJIUTHI, HEDJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS JIICCOIIHALIHS,
OKHUCIIUTEb, BOCCTAHOBUTENb, CKOPOCTh
XUMHAYECKON peaxium, XUMHYECKOE
paBHOBECHE);

TEOPUHU u 3aKOHBI (Teopus
ANEKTPOIIUTUIECKOU JUCCOLIMALINH,

nepuonnueckuil 3akon J[.M. Menneneesa,
3aKOH COXPAHEHHs MAacChl BEILECTB, 3aKOH
COXPAHEHHUs U MPEBPALICHUS SHEPTruu INpHU
XMMHUYECKHX pEaKLHsiX), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUI A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B
OCHOBE TIOHMMaHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHUH,
(akToNOrMuecKue CBEIEHHS O CBOMCTBax,
cocTaBe, TIOJYy4eHUH U  0e30MacHOM
HCIIOJIb30BAaHUU BOKHENIINX
HEOPraHMYeCKUX BEIIeCTB B OBITY U
MIPAKTUYECKON JESITETbHOCTH YEJIOBEKa;

C(OPMHPOBAHHOCTE ~ YMEHHUH  BBISABIATH
XapaKTEPHbIE MIPU3HAKA MOHATHUH,
yCTaHaBJIUBATh ux B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIME TTOHATHS
IIPU OIIMCAHUU HEOPraHMYECKUX BELIECTB U
VX IPEBPALIECHUN;

c(OPMHPOBAHHOCTh YMEHHUIl MCIOIB30BATh
XUMHUYECKYI0 CHMBOJIMKY JUUISl COCTaBJICHUS
(bopMyIT BeIIECTB U YpPaBHEHHIH XUMHYECKHX
peaxkiui, CUCTEMaTUYECKYI0 HOMEHKJIATypy
(IUPAC) wu  TpuBMaibHble  Ha3BaHUS
OTHEJBHBIX  HEOPraHWYECKHX  BEILECTB
(yrapHelii Tra3, YIVIEKHCIBIM Ta3, aMMHaK,
raiieHass M3BEeCTh, HErameHas W3BeCTb,
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MUTHEBAs COJIA, MUPUT U IPYTHE);

chOpPMUPOBAHHOCTh YMEHUH  OIpPEAeTsaTh
BAJIEHTHOCTh U CTENEHb  OKHUCIIEHHUS
XMMHYECKHUX OJJIEMEHTOB B COEIUHEHHIX
pa3IMYHOTO COCTaBa, BHJ XUMHUYECKOH

CBsI3U (koBaneHTHAs, HOHHAas,
MeTaJlJInYecKasi, BOJIOPO/THAS ) B
COCIUHCHHUSIX, THII KPUCTAJUTMYECKOU

pElIeTKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJIIpHAasi, HWOHHAs, MeTaJuIM4ecKas),
XapakTep cpeapl B BOAHBIX PACTBOpax
HEOPraHWYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHH yCTaHABIMBATh
IIPUHAJJIEKHOCTh HEOPIaHUUECKUX BELECTB
0 HUX COCTaBy K  ONPEICICHHOMY
KJaccy/rpynmne  coendHeHWid  (TIpOCThIe
BEIIECTBA - METAJIbI 1 HEMETAaJIIIbI, OKCU/IBI,
OCHOBaHUA, KHCJIOTBI, amoTepHbIe
THJIPOKCHJIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHUH pPaCKpbIBATh
CMBICII ~ mepuojuueckoro 3akoHa JI.M.
MenjneneeBa U JEMOHCTPUPOBATh  €r0O
CHCTEMaTU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTH yYMEHUHI
XapaKTEpPU30BaTb JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX OJJeMeHTOB 1 - 4
TEPUOIOB [Tepronnueckoi CHCTEMBI

xumuyeckux sneMeHToB J[.M1. Menneneesa,
UCIIOJIB3Ysl IOHATHSA "S-, P-, 0-2JIEKTPOHHBIC
opbutanu", '"sHeprermueckue yYpoBHH",
OOBSCHATh 3aKOHOMEPHOCTH  H3MEHEHUS
CBOMCTB XHMHUYECKHUX DJJIEMEHTOB U HX
COCIMHEHMM 110 MepuojaM | TpyIIaM
Ilepuognueckoii  CHCTEMBI  XUMHYECKHX
anemenToB JI.M. Menneneena;

c(OPMHPOBAHHOCTh YMEHHU
XapakTepu3oBaTh  (ONMUCHIBaThH)  oOIIKE
XUMHMUYECKHE CBOHCTBA HEOPraHMYECKHX

BCIICCTB Pa3INYHBIX KJI1aCCOB,
MOATBCPIKIAATH CYIICCTBOBAHUC
TCHETHUYCCKOM CBs3H MCKIOY

HEOPraHUYECKUMH BEIECTBAMU C IIOMOILLBIO
ypaBHeHI/Iﬁ COOTBCTCTBYIOINHUX XWUMHYCCKUX
peakuumii;

c(hOpMUPOBAHHOCTH YMEHUS
KJIACCU(PUIIUPOBATh XUMHUYECKUE PEaKIIUU
[0 Ppa3JIMYHBIM TpHU3HAKaM (YUCIy U

COCTaBy pearupyomux BEIIIECTB,
TeroBoMy 3(PdeKTy peakiuu, H3MEHEHHUIO
cTeneHeln OKHCJICHUA DJICMCHTOB,
00paTUMOCTH peaKium, Y4aCTHIO
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KaTaJln3aTopa);

c(OPMHPOBAHHOCTH YMEHHH  COCTaBIATH
YpPaBHEHHUs pPEaKUUd pPA3JIUYHBIX THUIIOB,
IIOJIHBIE UM COKpAlICHHBIE  ypaBHEHMS
peakuuii  HMOHHOrO OOMEHa, Y4MThIBas
YCJIOBUS, IIPU KOTOPBIX 3TH PEAKLUU HIYT
J10 KOHIIa;

cOPMUPOBAHHOCTh YMEHUH  MPOBOJIUTH
peakiuy, MOATBEPKAAIOIINE KaYeCTBEHHbIN
COCTaB Ppa3IMYHBIX HEOPraHUYECKUX
BEILIECTB, pPACIIO3HABAaTh OIBITHBIM IIyTEM
HWOHBI, MPUCYTCTBYIOIME B  BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBAaTh
CYLIHOCTb OKHUCJIUTEIBHO-
BOCCTAaHOBUTCJIBHBIX peaKuHﬁ MoCpCACTBOM
COCTaBJICHHUsI JIEKTPOHHOI'O OanaHca 3THX
peakuumii;

chOpPMUPOBAHHOCTh ~ YMEHHH  OOBSACHATH

3aBUCHUMOCTh CKOPOCTH XUMUYECKON
peakuuu  OT  pasIuYHbIX  (hAKTOPOB;
XapaxkTep CMEIICHUS XUMHUYECKOTO

paBHOBECHs] B 3aBHCHMOCTU OT BHEIIHETO
BozaeiicTBus (npuniun Jlelllatense);

cpOpMUPOBAHHOCTD yMEHHI
XapaKTepu30BaTh XHUMHYECKHE MPOIECCHI,
JeXalue B OCHOBE  IPOMBIIIJIEHHOTO
MOJTyYeHUsI CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke cHOPMUPOBAHHOCTH IPEICTaBICHUI
00 oO0mMX Hay4yHBIX MpPUHOUNAX U
HKOJIOTUYECKUX TMpolieMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHMHA TMPOBOAMTH
BBIUUCIICHUSI C HCIIOJIB30BAaHUEM TTOHSATHS
"MaccoBasi 1O BeELIECTBA B pacTBope’,
O0OBEMHBIX  OTHOIIEHWH  Tra3oB  TpHU
XMMHUYECKHX PpEaKLHUsAX, MacChl BeELIeCTBa
uwim obbemMa Tra3oB 10  HU3BECTHOMY
KOJINYECTBY BEILECTBA, Macce WIH 00beMy
OJTHOTO M3 Yy4YacTBYIOIIMX B peaKIUH
BEIIECTB, TEIIOBOrO 3¢ ¢dekra peaknuu Ha
OCHOBE  3aKOHOB  COXPaHEHHs  MaccChl
BEIIECTB, IMPEBpAIICHUS M COXPAaHEHHS
SHEPIHH;

c(OPMHPOBAHHOCT yYMEHUH  COOJIIOJATh
IpaBuIIa 10JIb30BAHUS XUMHYECKON
NoCy10i 1 1a00paTOpHBIM 000PYIOBAHUEM,
a TaKXke MpaBuia oOpalleHus ¢ BeuecTBaMu
B COOTBETCTBUM C MHCTPYKIMSIMH IO
BBITIOJTHEHUIO JITAOOPATOPHBIX XUMHYECKHUX
OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN MJIAHUPOBATH U
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BBIMOJIHATD ~ XUMHMUYECKUH  SKCHEPUMEHT
(pa3nokeHHe TEepoKCHIa BOIOpOJa B
IPUCYTCTBUM KaTajau3aTropa, OIpeieieHUE
Cpeabl PacTBOPOB BEUIECTB C IOMOIIBIO
YHHUBEPCAJIBHOIO  WHAMKATOpa, BIHSHUE
pa3nMYHBIX  (aKTOpPOB  HAa  CKOPOCTh
XMMHUYECKON peaklUH, PEeakUUh HOHHOTO
oOMeHa, KayeCTBEHHBIC  pEaKIuu  Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHWUSI, pelieHue
HKCHEPUMEHTANbHbIX 337ady 10 TeMaM
"Meramib" " "Hemeramnsi") B
COOTBETCTBUM C IpaBWJIaMM  TEXHUKHU
O0e3omacHOCTH ~ mpH  oOpameHHH ¢
BEIIECTBAMU U 1a00paTOPHBIM
000pyZIOBaHUEM, MPENCTABIATh PE3YIBTATHI
XMMHUYECKOI0 3KcllepuMeHTa B (opme
3allUCM  YPaBHEHHM  COOTBETCTBYIOIIUX
peaknmii ¥ (HOPMYIHPOBATH BBHIBOJIBI Ha
OCHOBE THX Pe3yJbTaToB,;

COPMUPOBAHHOCTh YMEHHH KPHUTHUYECKH
aHAJIM3UPOBATh XMMHUECKYI0 HHPOPMAIIHIO,
NOJTy4aeMyl0 W3  pa3HBIX HCTOYHHKOB
(cpeactBa  MaccoBOM  KOMMYHHUKalUH,
WHTepHeT u 1pyrux);

Memanpeomemnuie pe3yromamol.

CaMOCTOSITEIILHO (bopMyIHMpoBaTh u
aKTyaJIU3UpOBATh MPOOJIEMY, BCECTOPOHHE
€e paccMaTpUBaTh;

OMpCaACIATL LEIN ACATCIBbHOCTHU, 3ajaBas
napaMeTpbl U KPUTCPHUU HUX HNOCTHIKCHUA,
COOTHOCUTBb PpE3YyJabTaTbl ACATCIBHOCTH C
IIOCTAaBJICHHBIMHU LCJISIMU,

WCMOJIb30BaTh NPHU  OCBOCHHM  3HAHUI
IIPUEMBl  JIOTUYECKOTO  MBILUIEHUA -
BBIJICTIATh XapaKTEPHbIC MPU3HAKHU MTOHATHI
M yCTAaHaBIMBaThb  HUX  B3aUMOCBS3b,
KCIMOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
UiS  OOBSCHEHUS OTIENbHBIX (DaKTOB U
SIBJICHUI;

BbIOMPATh OCHOBAaHUS M KPUTEPUHU JUIA
KJ'IaCCI/I(i)I/IKaHI/II/I BEUIECCTB U XHUMHUYCCKUX
peakuumii;

YCTaHaBJIMBATH IMPUYNHHO-CJICICTBCHHLBIC
CBs3H MCKY U3Yy4aCMbIMU ABJICHHUAMMU,

CTPOUTH JIOTUYECKHE paccyXIeHus
(MHIyKTUBHBIE, JIETyKTUBHBIE, o
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B paccMaTpuBaeMbIX
ABIICHUSX, (OPMYJIMPOBATH BBIBOJBI H
3aKII0YEHUS;

MPUMCHATH B Iponecce ITO3HAHUA,

O1neHka «OTJIHYHO». 3a TIy0oKoe U
[IOJIHOE OBJIAJICHUE COJIEpPIKaHUEM
y4yeOHOro marepuana, B KOTOPOM
oOyuarouiics OpUEHTHpYETCH,
MOHATUHHBIM anmnaparom,
aKIEHTOJIOTUYECKIM 1
ophosnMUUECKUM MHHMMYyMaMH, 3a
YMEHHE HaXOJUTh W HCIIOIb30BaTh
UH(pOpMaIIHIO.

Orenka «XOpouo».
oOydaromuiicss  TOJHO
y4eOHBIN Marepuall, BJIaJIeET
MOHATUHHBIM anrmaparom,
aKIEHTOJIOTUYECKIM u
ophosTUIEeCKUM MHUHUMYMaMH,
OpHEHTUPYETCS B W3y4EeHHOM
MaTepuaie, TpaMOTHO  H3Jaraer
OTBET, HO B €ro Qopme HUMEITCS
OT/IeNIbHbIE HETOUYHOCTH.

OneHka  «yAOBJIETBOPHUTEIbHOM.
Ecnu obyuarommiics oOHapyXHUBaeT
3HaHUS W TIOHUMAaHHUE TOJIOKEHHOTO
y4eOHOro MaTepualia, MOHSITUHHOTO

Ecnn
OCBOMII

ammapara, akKICHTOJOTMYECKOTO U
op(hodMHYECKOr0 MHHHUMYMOB, HO
u3Jaraet ux HETIOJTHO,

- TECTUPOBAHUE;
- pelieHwe 3ajad;
- oIpoc o
HHAWBUAYAJIbHBIM
3aJJaHUSIM;

- [IPaKTUYECKUE
paboThI

(otieHka
pe3ysbTaToB
BBITIOJITHCHU S
MPaKTUYECKIX
pabor)

- [POMEXYTOYHas
aTTecTanus
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UCMOJb3yeMble B XUMHHM CHMBOJIMYECKHE
(3HaKoBBIE)  MOJENH, MPeoOpPa3OBHIBATH
MOJICJIbHBIE TPEACTABICHUS - XUMHUYECKHM
3HaK (CMMBOJI) DJIEMEHTa, XHUMUYECKas
¢dopmyna, ypaBHEHHE XUMHUYECKON peakuuu
- IPH PELICHUH y4eOHBIX MTO3HABATENBHBIX U
MIPAKTUYECKUX 3ajady, IPUMEHSATh
Ha3BaHHbBIE MOJICIbHBIC IIPEICTABICHUS IS
BBISIBJICHUSI ~ XapakTepHBIX  IMPU3HAKOB
U3Y4aeMbIX  BELIECTB M  XUMHYECKHX
pEeaKIuii;

BJIaACTb OCHOBaAMMU MCTOJOB HAYYHOTO
IIO3HAaHUs BEIIECTB U XUMHYCCKHUX pCaKHI/Ifl;

(dhopMynIupoBaTh eI u 3a7a4u
UCCIICIOBAHMS, UCIIOJIb30BATh
MTOCTABIICHHBIC u CaMOCTOSITENTLHO

chOopMyIUPOBAHHBIE BOMPOCH B KaueCTBE
WHCTPYMEHTA TO3HAHUS W OCHOBBI JUIsS
(dbopMUpOBaHUS THUIOTE3bl IO TMPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIIQJIETh  HaBBIKAMH  CaMOCTOSITENILHOTO
IUTaHUPOBAHUA WU MPOBCACHUA YYCHUYCCKUX
9KCIIEPUMEHTOB, COBEpIIIEHCTBOBATH
yMeHMsI HaOloAaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENIbHO ~ MPOTHO3UPOBATH  €r0
pe3ynbTaT, (GopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI  OTHOCHTENBHO  JOCTOBEPHOCTHU
pe3yabTaTOB  HMCCIENOBAHMS, COCTABISATH
O0OCHOBAaHHBIM OTYET O MPOJAETAHHON
pabore;

npuodperaTh OTIBIT YUEHUYECKOU
HCCIIEN0BATENBCKON 51 MIPOEKTHOMN
NeSTeNbHOCTH, MPOSIBIATH CIIOCOOHOCTh U
FOTOBHOCTH K CaMOCTOSATCIbHOMY IIOHCKY
METOJIOB PELIEHUS NPAKTHYECKHUX 3a]ad,
IMPUMECHCHUTIO Pa3IINYHBIX METOA0B
MIO3HAHUS;

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOUHUKAX
uHpopMauu (Hay4HO-TIONYJIIpHAs
JuTepaTypa XMMHUYECKOTO  COJEpKaHUs,
CIIPaBOYHBIE nocoous, pecypceel
WuTepHera), aHanmu3upoBaTh HHPOpPMAIUIO
pa3NUYHBIX BUJIOB U (OpM IpescTaBlieHUs,
KPUTHYECKH OLIEHUBATh €€ JJOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTB;

dbopmynupoBaTh 3ampochl W TMPUMEHSTH
pa3IUYHbIE METOJBI MPHU MOUCKE U OTOOpE

uH(popmManuuy, Heo0X0IuMoiM JUTSL
BBITIOJTHEHUS y4eOHBIX 3a1a4
OIIPEJICJIEHHOT 0 THIIA;

npuobperaTh OTIBIT MCIIOJIb30BaHUs

MH(OPMalOHHO-KOMMYHHUKATUBHBIX

HETIOCIIeI0BATEINBHO, JOIyCKaeT
HETOYHOCTHU B ONpPCACIICHUN
NOHSATHH, HE YMEET J0Ka3aTeJbHO
000CHOBATh CBOU CYXKJICHUSI.

OueHka «HeY/I0BJIETBOPUTEIbHOY.
Ecin oOyuaromuics UMEET
pa3po3HEHHEIE, OeccucTeMHBIC
3HaHUA, HC YMCCT BBIACIIATH I'NIAaBHOC
U BTOPOCTENCHHOE,  JOIMYyCKaeT
OLIMOKU B OINpEAEICHUN IOHSITUH,
UCKaKaeT UX CMBICH, OECTIopsI09HO
U HEYBEPEHHO M3JIaracT Marepuall.

27




TEXHOJIOTHH W  Pa3UYHBIX IMOUCKOBBIX
CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO
dopmy  mpencraBieHuss — UHGpOpMAIUU
(cxembl, rpaduKH, TUArpPaMMBbl, TaOJIHIIBI,
PUCYHKH U ApYyTHE);

UCIIOJIb30BAaTh HAYYHBIA SI3BIK B KAueCTBE
cpeacTBa Tpu  paboTe C  XHUMHYECKOM
uHbopmarmeii: IPUMCHSTh
MEKIPEIMETHBIC (pusuyeckue u
MareMaTH4YeCKHe) 3HAaKH W  CHMBOJIbI,
¢dbopmyibl, a0OpeBHATYpbl, HOMEHKIATYPY;

HUCIIOJB30BAaTh U Hp606pa3OBBIBaTB 3HAaKOBO-
CHUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH,

3a71aBaTh ~ BOMPOCBI 1O  CYIIECTBY
00CYKaeMON TeMbl B XOJ¢ JAHMAora W/wiu
JIMCKYCCHH, BBICKA3bIBATh uJieH,
(dhopMyIMpoBaTh CBOM TIPEITIOKCHUS
OTHOCHTEJIbHO BBIMOJHEHUS TPEITI0KEHHOM
3a1a4u;

BBICTYNAaTh C MPE3CHTALNEl pe3yiabTaTOB
IM03HABaTEILHOM JICATEIILHOCTH,
MOJIYYEHHBIX CaMOCTOSTEIbHO WIIH
COBMECTHO co CBEpPCTHUKAMHU npu
BBINOJHEHUM XUMHYECKOr0 SKCIEPUMEHTA,
MPaKTUYECKOW pabOThl MO MCCIIEIOBAHUIO
CBOMCTB HM3Yy4YaeMbIX BEUIECTB, peaIu3aliU
yueOHOro mpoekra U  (OopMyIupOBaTh
BBIBOJBI 0 pe3yjbTaTaM IPOBEIECHHBIX
HCCIEI0BaHUN yTeM COIJIaCOBaHMS
MO3UIMH B XOA€ OOCYXIeHHs U OOMeHa
MHCHUSMU,

CaMOCTOSATEIILHO IJIAHUPOBATh u
OCYHIECTBJIATH  CBOK  ITO3HABATEIIBHYIO
JEeATEIbHOCTD, ONPEACIIAs €€ LIeIIU U 3a/1a4H,
KOHTPOJIMPOBATh U 110 Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh IMpPEIIaraéMblil  alIroOpuT™M
NEHCTBUM TpH BBHINOJHEHUHM YYEOHBIX U
UCCIIeIOBAaTEIbCKUX ~ 3a/1ad,  BBIOMpATh
HanOosiee  d(PeKTHBHBIA  CHOCOO0 WX
pelIeHuss C Yy4eTOM IIOJIYy4YeHUs HOBBIX
3HAaHUM O BEUIECTBAX M  XUMHUYECKHX
peakuusx;

OCYIIECTBIISATh CaMOKOHTPOJIb CBOEH
NEATEIBHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIIEHKH.
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NUCT PACCMOTPEHWUA N OOOBPEHUN
paboyen nporpamMmmbl AUCLUUNIIUHbI
0oA.12 Xumus
35.02.08 dneKkTpoTeXHUYECKNE CUCTEMbI B arponpomMsbiwinieHHoM komnnekce (AlK)

1) PaccmoTpeHa n ogobpeHa:

a) Ha 3acegaHum npegmMeTHO LMKIOBOM MeToaudeckon komucenm npoTtokon Ne 5 ot 05.04.2023 .

77

Mpencenatens MUMK /) 77/1% ViBaHosa lO.H.

©0) Ha 3acegaHumn metoguyeckon kommccun nootokon Ne 7 ot 11.04.2023 r.

& 1, /
Mpencematens meTtoauyeckon komuccun O /Ly»/’ KOawnHa E.B.

2) PaccmoTpeHa u oao6peHa BHELWWHUM 9KCNEepTOM

- —

-~

\‘./—\

OO0 TapacnbaneKkTpoOMOHTaX, AUPEKTOP /ﬁ(ﬁg L. £p CepebperHukos B.H.

2
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N3MEHEHUSA U JOITOJIHEHU A
K padoueii nporpamme qucuuminabl O.12 Xumus

B coctase IIIICC3 35.02.08 DiiekTpoTexHU4YeCKHe CHCTeMb] B ATPONPOMBIIICHHOM KOMILJIEKCe
(AIIK)

BepomMocTb N3MeHeHUMn

Ne . . O6ocHoBaHuWe
Bua obHoBReHu CopeprxaHne nsmeHeHumn, BHocumbix B OMNOT o
n/n N3MEHEHUIN
O6HoBneHMe Ha |AkTyanusaums cnucka nutepaTypbl ExxerogHoe
1 | 2025/26 yuebHbI obHoBNEHNE
rog

Paboyasa nporpamma nepecMoTpeHa, o6cy>|<,qua n ogobpeHa Ha 3acefaHuM nNpegMeTHO-LUKIT0BOM

meToamyeckomn kommccum, npotokon Ne 5 ot « 18 » mapta 2025r.

Ij.f '1'";- """ "”

Mpeacepartens NMUMK /MBaHoBa HO.H./

OpobpeHa meTogmyeckon kommccunen otgenenmsa CroO, npotokon Ne 7 ot «_10 » anpena 2025r.

Mpencepartens metogudeckon kommucenn otaenenms Cro & % "’Z /KOpnHa E.B./




3.2. UudopmaumoHHoe obecneueHne peanunsaumm NpPorpammbl

OcHosHasi y4ebHas numepamypa:

abpuensH O. C. Xumus. 10-n knacc. basoBbin ypoBeHb : y4ebHuk / O. C. MNabpuensH, U. T
Octpoymos, C. A. CnagkoB. — 6-e nsg., ctep. — Mocksa : [pocselyeHune, 2024. — 128 c. : un. -
ISBN 978-5-09-112176-6. - TEKCT : 9NeKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2157258 — Pexxum goctyna: ans aBTopus. nosb3oBaTenen.
MabpuensaH O. C. Xumua. 11-11 knacc. basoBbin ypoBeHsb : y4ebHuk / O. C. MabpuensH, U. T
Octpoymos, C. A. CnagkoB. — 6-e nsg., ctep. — Mockga : Npoceelenue, 2024. — 127, [1] c. :
un. — ISBN 978-5-09-112177-3. - TEKCT : 9NEKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2157262 — Pexxum goctyna: ans aBTopu3s. nosb3oBaTenen.
JononHumerneHas y4ebHas tumepamypa:

AnekcaHgpoBa 3. A. HeopraHnyeckasi xumusi. TeopeTnyeckme OCHOBbI 1 STabopaTopHbI
NPakTUKyMm : y4ebHuk / 3. A. AnekcaHgpoBa. — 3-e nsg., crep. — CaHkt-lNeTepObypr : JlaHb,
2020. — 396 c. — ISBN 978-5-8114-3473-2. — TeKCT : 9aneKTpoHHbIN. — URL:
https://e.lanbook.com/book/130569 — Pexum goctyna: ana aBTopms. nosib3oBaTesien.

Kapuosa A. A. OpraHuyeckasa xumMms a4ns LWKOSIbHUKOB : y4ebHoe nocobue / A. A. Kapuosa, A. H.
JleBkuH. - 2-e u3g. - Cankt-lMeTepbypr, 2021. - 382 c. - ISBN 978-5-288-06109-7. - TekcrT :
ANeKTPOHHbIN. - URL: https://znanium.com/catalog/product/1840354 — Pexum goctyna: ans
aBTOPU3. NONb30BaTENEN.
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