[lOKYMEHT NOANMCaH NpOCTO# 3NeKTPOHHOM NOANMUCHI
MHbopmauus o Bragenbue:

OUP-Komapogg CBeTTaRd IOPWEBHT
[lormpKHOCTb: Hﬁ

eAsPANEHOE FosYARpCTBEHHOE GromxeTHOEe obpa3oBaTenbHoe

Nata noanmncanms: 11.09.2026 09:53:40 Y‘-I pexaeHue BbiCliefo 06pa3OBaH us

YHukanbHbli nporpamMmMHb @I C K
170b62a2aaba69ca249560a5d2dfa2e1cb0409df5baﬁ}

Un rocyga CTBeHHbIVI arpaprlﬁ YHUBepCcUTeT

DIIbIMUHA»

Tapckun counuan

COIrNMACOBAHO

PykosogmTenb MMNCC3
%ﬂ? ; M.A. lNeTpoB

«“z27 » o6  2023r.

MMNCC3 no cneunanbHocTn 21.02.19 3eMneycTpoucTBO

YTBEPXOAIO

Wénop
54 A.H. AuyHos

K7y ©O& 2023 .

PABOYAA MPOrPAMMA
OUCLIUNNUHbI
0[.12 Xumus

OuHas chopma obyyeHus

O6ecneuunBarolLLiee NpenogaBaHne
AVCLUMNNVHBI NOApasaeneHme

OTaeneHue cpeaHero
npodeccrnoHansHoro o6pasoBaHus

BbinyckatoLlee nogpasgeneHune
MNCC3

OTpeneHne cpenHero
npodeccuoHanbHoro obpasosaHus

Paspabotumku PIY[] (BHYTpEeHHWE U
BHELLHME):

7Y

Benywmn npenogasaTtenb
(pyKkoBoAUTENb) ANCLMNIUHDI

/78

O.A. [lertapesa

BHyTpeHHUE 3KCnepThI:

Mpeacepatens MUMK .14 FO.H. BaHoBa
3aBeayroLnin oTAeneHnem cpeaHero A
npodeccrmoHanbHoro obpasoBaHus 4{/@ B =i, VIBaHeEa
3amecTuTens gupektopa no OuHA @u// E.B.I0auHa
HauanbHuk otaena OOuHA //’/MMC, N.A. TutoBa

3aBeaytowasn 6ubnuoTekon

C.B. ManawwuHa

[ SN

Tapa 2023




COJEPKAHUE

1.0BIIASA XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMbBI JUCIHUILIVHEL ............ 3

2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI ............ccooooiiiiiiiic 9

3. YCJI0OBUS PEAJIM3AIIMU JUCTIUITJIMHBI

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCHUIIJIMHBLI.............. 19



1. OBIIASA XAPAKTEPUCTUKA PABOYEM [TPOI'PAMMOBI JUCHUITJIMHBI
OJ1.12 Xumus

IHI/I(.Jpp 1 HAUMCHOBAHHWEC TUCITUTIIIMHBI

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

JAucuunnmza

Od.12 Xumus

SABJIACTCA

00s13aTebHOI

4acTbl0  00s3aTelIbHBIX

obmeooOpazoBatenbHblx guctuiind OOIl B cootBerctBuum ¢ ®I'OC CIIO mo 21.02.19
3eMJIeyCTpONUCTBO.

1.2. IIe.m: H INIAHUPYEMBIC PE3YyJbTAaThl OCBOCHUA TUCIHUIIIMHBI:

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

Kon MeranpeameTHble Kon IIpeameTHbIC

MIT 1 CaMOCTOSTENBHO (hOPMYIHPOBATH 71 c(OpPMHUPOBAHHOCTH IIpeCTaBICHUN 0
u aKTyaJIu3UpOBaTh npoOemy, XMUMHYECKOH COCTaBISIOIIEH E€CTECTBEHHO-
BCECTOPOHHE €€ PacCMaTpUBATB; HAay4YHOM KapTHUHBI MHpPA, pPOJIM XUMHH B

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

MIT 2 OMpeneNiATh LeTH AEATENbHOCTH, 1712 BJIAJICHUE CHUCTEMOIl XHMMHYECKHX 3HaHMH,
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
COKpallleHHas), MOJb, MOJISIpHas Macca,
MOJISIPHBIH  00BEM, YIJIEPOJHBIM  CKeJeT,
(byHKIHOHATBHAS rpymma, paauka,
U30MEpHsI, M30MEPHI, TOMOJOTHYECKUH PsIT,
TOMOJIOTH,  yIJIEBOJOPOJBI, KHCIOPOJ U
a30TCOJAEpKAIUE COCIUHEHHUS, MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEANHEHUS);

MIT 3 HMCTONb30BATh TP OCBOGHHM | ;73 TEOPUH W 3aKOHBI (TEOPHUSI CTPOCHHS
3HaHUU MIPUEMBbI JIOTUYECKOT0 opranuueckux BemectB A.M. byrtneposa,
MBIIUIEHUS. - BBLAEHATH XapaKTEpHbIE 3aKOH COXPAaHEHMSI MacChl BEIIECTB);
MPU3HAKN MOHATUH M yCTAaHABIMBATh MX 3aKOHOMEPHOCTH, CUMBOJIMYECKHUIH
B3aMMOCBSI3b, HCIOJB30BATh A3BIK XUMUH;

COOTBETCTBYIOIITHE MOHATHUS JUIs MHPOBO33PEHUYECKUE 3HAHUS, JIeXKAaINe

OOBSCHEHUS]  OTHENbHBIX (aKTOB U B OCHOBE IIOHMMaHHi NPUYUHHOCTH U

SIBJIICHUU; CHUCTEMHOCTH XUMUYECKUX SIBJICHUH,
(aKTOJOTHYECKHE CBEIEHHS O CBOWCTBAX,
cocTase, MOJMy4eHHH W 0e30macHOM
HCIONB30BaHUN BAXKHEHIINX OPraHUYECKUX
BEIIECTB B  OBITYy W  TIPaKTUYECKOH
JeSITEIbHOCTHU YEI0BEKA;

MIT 4 BBIOMpATh OCHOBAHUSI M KPUTEPUH 174 c(OPMUPOBAHHOCTH YMEHHUH 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 NPUIHHHO- | s75 c(hOpMHUPOBAHHOCTH YMEHHUH

CIIeZICTBEHHBIE CBSI3U MEXTy HCTOJB30BaTh XMUMHUYECKYI0 CHUMBOJHKY IUIS

N3y4a€MbIMU SABJICHUAMU,

COCTaBJICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHyTOH, COKpAIIEHHOMN) hopmyn




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

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

MIT 6 CTPOHUTH JOTHYECKHe | s7e c(hOpMHUPOBAHHOCTH yMeHHH
paccyxaeHus (MVHAYKTHBHBIE, yCTaHaBIMBaTh NMPHHAUIC)KHOCTh H3YYE€HHBIX
JEIyKTUBHbIE, TI0 AHAJIOTHH), BBIIBISTH OPTaHWYECKUX BEHIECTB II0 HX COCTaBy H
3aKOHOMEPHOCTH M IPOTUBOpEYHs B CTPOCHHIO K OIpEEIeHHOMY KiacCy/TpyIie
paccMaTpuBacMbIX SIBIICHUSIX, COC/IMHEHUH (YrJIEBOJOPOMBI, KHUCIOPOA |
(hopMyTHpPOBaTh BBIBOJIBI M 3aKITFOUCHUS; a30TcoAepIKalne COEIMHEHUS,

BBICOKOMOJIEKYJISIDHBIE COCAMHEHUS), J1aBaTh
um Ha3BaHUS IO CHCTEMaTHYeCKO
Homenkiarype (IUPAC), a Takxke NpuBOIUTH
TpUBHUAIbHBIC Ha3BaHU OTAENBHBIX
OPTaHWYECKUX BEUIECTB (ITHIIEH, IMPOINMIICH,
alleTHIICH, STHICHIINKOJIb, TIHLIEPUH, (EHO,
(dopManpaeruy, aneTanbIerul, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCIOTa, OJICHHOBAs
KHCJIOTa, CTEapHHOBAas KHCJIOTa, TIJIIOKO3a,
¢bpykTO3a, Kpaxmal, LeJUII0NI03a, IIIHIIH);

MIT 7 NPUMCHSTh B TIPOLIECCE TO3HAHKS, | r7- c(OpMUPOBAHHOCTH yMEHHs
UCIIOJIb3yEMbIe B XUMHU CHMBOJIMUECKHE ONPEAENATh BUABI XUMHYECKOH CBS3U B
(3HaKOBBIE) MoOJIENH, NPeoOPa3OBBHIBATH OPTaHWYECKUX COCIUHEHUSX (OIUHAPHBIC U
MOJICTIbHBIE TIPEACTaBICHUS - KpaTHbIC);

XUMHUYECKMH 3HaK (CHMBOJ) 3JIEMCHTa,
XuUMHuUeckas  GopMyina,  ypaBHEHHE
XUMHYECKON peakiuu - MpPU PELICHHH
yueOHBIX MO3HABATENbHBIX u
NPaKTHYECKUX 3ajad, MIPUMEHSITh
Ha3BaHHbIE MOJICJBHBIC IPECTABICHUS
JUISL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BELIECTB M XUMHYECKUX
peakiuii;
MIT 8 778 c(OpMUPOBAHHOCTH yMeHHUs
BIAZ€Th  OCHOBAMH  METOJIOB MIPUMEHATh TOJOXKEHHUS TEOPHH CTPOCHUS
HaydYHOTO  IIO3HAHUS  BEIIECTB U opranndeckux BemectB A.M. Byrneposa mis
XUMHYECKHUX PEaKIIii; OOBSCHEHUs] 3aBHCHMOCTH CBOWCTB BELIECTB
OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHUS
Macchl BEIECTB;

MIT 9 opmynMpoBaTh LM M 33434 | 79 c(OpMUPOBAHHOCTH YMEHH
UCCIIeIOBaHMUS, HCIIOJIb30BATh XapaKTepU30BaTh coCTaB, CTpOeHHE,
MOCTAaBJIEHHBIE WM CaMOCTOSTEJIHHO ¢usnyeckne M XMMHYECKHE  CBOMCTBa
chopMyIHpOBaHHBIC BOIIPOCHI B THUNWYHBIX ~ TIPEJICTABUTENEH  Pa3IMYHBIX
KauecTBe HMHCTPYMEHTa IIO3HAHUS U KJIaCCOB  OPTAaHWYECKMX BeIlecTB (MeTaH,
OCHOBBI 17151 ()OPMUPOBAHUSI THIIOTE3BI 9TaH,  OTHWIEH, TPONMIEH,  aleTHJICH,
1o MIPOBEPKE MIPaBHIBHOCTH Oyramuen-1,3, mermnOyramguen-1,3, OeH3ou,
BBICKa3bIBAEMBIX CYXK/ICHHH; METaHOJI, 3TaHOJ, STHICHIJIMKOIIb, TIUIEPHH,

(enon,  ameranpAeTHA, MypaBbHUHAS =~ H
YKCYCHasi KHCJOTBI, TJIIOKO3a, Kpaxmall,
LEJUII0NI03a,  AMUHOYKCYCHas  KHCJIOTa),
WLTIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXIY
HUMH  YPaBHEGHUSIMH  COOTBETCTBYIOLIMX
XMMHUYECKHX pEaKnuii ¢ HCII0JIb30BaHHEM
CTPYKTYPHBIX (OPMYI;

MIT 10 BJIAJIETh HABBIKAMH | 7770 c(OpMUPOBAHHOCTH YMeHHUs
CaMOCTOATENILHOTO  IIJIAHUPOBAaHUA U XapaKTepU30BaTh HCTOYHHKH
MPOBECHUS YUCHHYECKUX YTJIEBOJJOPOTHOTO CHIPbs (HE(TD, MPUPOIHBII
9KCIIEPUMEHTOB, COBEPIIEHCTBOBAThH ra3, yrojib), crnocoObl uX IepepaboTku |

yYMEHHUsI HaONIOIaTh 32 XOJ0M Ipolecca,
CaMOCTOSITENIFHO IIPOTHO3HPOBATH  €T0
pe3ynbTat, GopMyIupoBaTh 0000IIEHUS

MPaKTHIECCKOE
nepepaboTKH;

MIPUMCHCHUEC MNPOAYKTOB




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 CaMOCTOSATEIHLHOMY HCXOJIHOTO BEIECTBA MM MPOIYKTA PeaKkinu
MIOUCKY METOJI0B pemeHus 10 M3BECTHBIM Macce, 00beMy, KOJINYECTBY
NPaKTHYECKUX  3aJa4y, HPUMEHEHHUIO OJHOTO M3  HCXOJHBIX  BELIECTB MM
pa3IMYHBIX METOAOB ITO3HAHMS; MIPOJTyKTOB PEaKIMN);

MIT 12 OPHMCHTHPOBATECS B PA3IHUHBIX | r775 c(OPMUPOBAHHOCTE yMEHHH BIAIETh
UCTOYHMKaX uHpopManuu (Hay4dHO- CHCTEMOW 3HAaHUH 00 OCHOBHBIX METOAAX
NOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOIo HAYYHOT'O MO3HAHUS, UCIOIB3YEMBIX B XUMUHU
COJZICp)KaHUs, CIPABOYHBIC  IOCOOWMS, IIPU W3YYEHHHM BEIIECTB M XHMHYECKHX
pecypcel VHTepHeTa), aHaIM3HPOBATH SIBIICHHH (mabroeHme, H3MEpeHue,
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,

CBSI3aHHBIX  C BEIlIECTBAMHU u ux
NPUMEHEHUEM;

MIT 13 opmynupoBaTh  3ampOCEl U | 773 c(OpMUPOBAHHOCTH YMEHHA
NPUMEHSTh Pa3IM4YHbIE METOABI MpPHU co0moaaTh IIpaBUiIa MOJIb30BAHUS
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 | 7774 c(hOpMUPOBAHHOCTH yMeHHH
UCTIONIb30BaHMs MH(OPMAIIMOHHO- IUIAHUPOBaTh W  BBHINOJHATh XUMHUYECKHH
KOMMYHUKATUBHBIX  TEXHOJOTHH W 9KCIIEPUMEHT (TIPEeBpalLIeHUs] OPTraHUYECKUX
Pas3IMYHBIX TIOMCKOBBIX CHCTEM; BEIIECTB TNPH  HAarpeBaHWHW, IOJIydCHHE

S9TUJIEHA U U3Y4YEHHE  €ro  CBOMCTB,
KaueCTBEHHbIE  PEaKILHH OpraHHYecKuX
BEIIECTB,  JEHATypalus  OeJKOB  Ipu
HArpeBaHUM, LBETHHIC PEaKIMH OCJIKOB) B
COOTBETCTBMM C  MpPaBWIaMH  TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIECTBAMHU
u n1abopaTOpPHBIM 00opyIoBaHUEM,
MIPEACTAaBISTE  PE3YNbTaThl  XMMHYECKOTO
9KCTIepUMeHTa B (OpME 3amuCH YpaBHEHHH
COOTBETCTBYIOIINX peaknuii n
(opMynHpOBaTh BBIBOABI HA OCHOBE OTHX
pe3yJIbTaTOB,

MIT 15 CaMOCTOSATENIEHO BBIOMPATh | ;775 c(OpMUPOBAHHOCTH YMEHH
onTHUMaNbHYI0 (opMy mpeicTaBlieHHs KPUTHYECKH  AHAIN3UPOBATH  XHMHUYECKYIO
nHpOpPMALTIT (cxemsl, rpaduKmy, HHPOPMANNIO, MOIYyYaeMyl M3  Pa3HbBIX
IuarpaMMbl, TaOJWIBI, PUCYHKH U HUCTOYHUKOB (cpenctBa MaccoBOM
JpyTHe); nHpopmanuu, UHTEpHET U IPyTHX);

MIT 16 WCTIONB30BATh HAy4HBI SBBIK B | r77. c(OpMHUPOBAHHOCTh YMEHH
KagecTBE CpeAcTBa mpu pabore ¢ co0moaaTh IpaBuiIa HKOJIOTHYECKU
XUMHUYECKOH HMH(OpManneil: NpUMeHsTh 1enecoobpa3sHoro MoBeieHUs B OBITY U
MEKIpeIMETHBIE (puznueckue " TPYJIOBOH IESTENLHOCTH B LIENISIX COXPAaHEHUS
MaTeMaTHuecKue) 3HaKh M CHUMBOJIBI, CBOETO 3JI0POBBSI U OKPY>Karollled NpUPOJHOM
¢hopmyibl, ab0peBuaTypsl, Cpe/ibl, OCO3HAaBaTh ONACHOCTh BO3JEHCTBUS
HOMEHKJIATYpY; Ha OKUBBIE  OPraHU3MBl  OIPEAEIEHHBIX

OpraHUYECKHUX BEIECTB, IMOHUMAsi CMBICI
nokasarens IIJIK (mpegensHO momycTUMOit
KOHIIEHTpAIlUK), TIOACHATH Ha TpUMepax
CrocoObl YMEHBIIICHUS W TIPETIOTBPAIICHIS UX




BPEJHOTO  BO3JCHCTBUS ~ HAa  OpraHu3M
YEII0BEKa;

MIT 17 HCTIONb30BaTh o777 BIAfICHHE  CHCTEMOH  XHMHYECKHX
peoOpa3OBEIBATH 3HaKOBO- 3HaHMH, KOTOpast BKIIOYACT:

CHMBOJIMYECKHE CPEACTBA HATIISIIHOCTH; OCHOBOIIOJIATAOIITHE TIOHATHSA
(XMMUYECKHH 3JEMEHT, aToM, H30TOMH, S-, P-,
d- omekTpoHHBIE OpOWTANM aTOMOB, FOH,
MOJIEKyJIa,  MOJb,  MOJSIPHBIH  0OBEM,
BaJICHTHOCTb, JNEKTPOOTPHLATENEHOCTD,
CTENICHb  OKUCIICHUS, XHMMHUYECKas CBsI3b
(KoBaJIeHTHas,  MOHHAs,  MeTaIn4ecKas,
BOJIOPOZHAs), KpHCTaJUIMUECKas pelleTka,
THUIBI ~ XMMHYECKHX  peaKkUuil, pacTBop,
JJIEKTPOJIHTHI, HE3JIEKTPOJIUTEL,
JNIEKTPOIUTHYECCKAS JVICCOIMALINS,
OKHCIINTENb,  BOCCTAHOBHUTENb,  CKOPOCTb
XMMHUYECKOH peakium, XMMHYECKOE
paBHOBecHe);

MIT 18 3a71aBaTh BONPOCEHI 1O CYWICCTBY | ;779 TEOpHHU " 3aKOHBI (Teopus
o0Cy)XImaeMol TeMbl B XOJ€ [Hajora NEKTPOIUTHICCKOI JMCCOIMAINH,
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,
(akToNMOTMYECKNE CBEJCHUS O CBOICTBax,
CcOCTaBe, IOJIy4YeHHMH H  0e30macHOM
HCTIONIb30BaHNH BAXHEHIINX HEOPTaHWIECKUX
BEIIECTB B  OBITYy W  TIPaKTHYECKOH
JeATeNbHOCTH YeIOBEKa,

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

MPaKTHYECKOH paboTsl 1o

WCCIIEJIOBAaHUIO  CBOIMCTB  M3y4aeMbIX

BEILIECTB, peaIn3aliy y4eOHOTO ITPOEKTa

u  GOopMymHpOBaTh  BBIBOJBI MO

pe3ysbTaTtam TIPOBECHHBIX

UCCIICIOBAaHUI  IyTeM  COIJIAaCOBAHUA

MO3UIMH B X0ze 00CyXAeHHs U oOMeHa

MHEHUSIMU;

MIT 20 CaMOCTOSITENIEHO 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);
pELICHUsT C YYETOM IIOJYYEHHUs] HOBBIX
3HaHUH O BELIECTBAX M XUMHYECKUX
peaKIusix;

MIT 21 _ OCYWIECTBIATH CAMOKOHTPOIIb | 755 c(OpMHUPOBAHHOCTH YMEHHI
CBOGH  JEATEeNbHOCTH  Ha  OCHOBE ONPEAeNATh  BAJIGHTHOCTh U CTEIlEHb
caMOaHa/IN3a U CaMOOLICHKH. OKHCJIEHHSI ~ XUMHYECKHUX  OJJIEMEHTOB B




COCJIMHCHUSAX  PAa3IUYHOTO  COCTaBa, BH[
XUMHUYECKOH CBsI3W (KOBaJCHTHAs, WOHHAs,
MeTaJUTMIeCKas, BOIOPOIHAS) B COCTUHCHUSX,
THI KPUCTAJUTHIECKOH PEemeTKH KOHKPETHOTO
BelIecTBa (aTOMHAs, MOJIEKYJISIpHAs, HOHHAS,
MeTaJUIMYIecKas), XapakTep CpeIbl B BOIHBIX
pacTBOpax HEOPraHMIECKUX COCAMHEHHIA;

1722

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

1123

c(hOpMUPOBAHHOCTH yMeHUi
PacKphIBaTh CMBICH IIEPHOJMYECKOTO 3aKOHA
.M. MengeneeBa U IEMOHCTPUPOBATh €rO
CHCTEeMAaTH3HUPYIOIYI0, OOBSICHUTENbHYI0 |
MIPOTHOCTUYECKYIO (DYHKIIVH;

1724

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

xumudeckux snemeHTtoB JI.U. Menneneena,
UCTIONB3Ysl TOHATUS "S-, P-, O-3JIEKTPOHHBIC
opOurann", "9HepreTHUecKue  ypoBHH",
OOBSICHATh  3aKOHOMEPHOCTH  H3MCHCHUS
CBOMCTB XHMHYECKHX DJJIEMEHTOB M HX
COCIMHEHUH TO TMepuojaM U TpyIIam
[lepromndeckoif  CHCTEMBI ~ XHMHYECKUX
snemenToB [[.M. Menneneena;

1125

c(hopMHPOBAHHOCTD YMCHUH
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 PCAKIHU T10
Pa3IMYHBIM TPU3HAKaM (YHCITy M COCTaBy
pearupyroIux BEIIECTB, TEIOBOMY dPQEKTY
peakIMi, W3MEHEHHWIO CTEleHEH OKHMCICHUS
SIIEMEHTOB, OOPaTHMOCTH PEAKIHH, yIACTHIO
KaTaIn3aropa);

1127

c(hOpMUPOBAHHOCTH YMEHUHN
COCTaBJISITh YPAaBHEHUs PEAKLUH pa3IUYHbIX
TUIIOB, IOJIHBIE U COKpAICHHbIE YPABHEHUS
peaknuii  WMOHHOTO  OOMEHa,  YYWTHIBas
YCIJIOBUS, IIPU KOTOPBIX 3TH PEAKLUUU UIYT [0
KOHIIa;

1128

c(hopMHPOBAaHHOCTH YMEHUH
MPOBOJINTH peakuuu, MOATBEPKAAIOLINE
KayeCTBEHHBIN COCTaB Pa3IHIHBIX

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

17129

c(OpMUPOBAHHOCTH yMeHHUH
packpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-
BOCCTaHOBHTENBHBIX DEaKIHUH MOCPEACTBOM
COCTaBJIEHHs 3JIEKTPOHHOTO OamaHca 3THX




peakuuii;

17130

c(hopMHPOBAHHOCTH YMEHUH
OOBSACHATH 3aBHCHMOCTh CKOpOCTH
XMMHYECKOH  peakuud  OT  pasIn4HbIX
(haKTOpOB; XapakTep CMELICHUS] XUMHIECKOTO
paBHOBeCHS B 3aBHCHMOCTH OT BHEIIHETO
Bo3zeiicteust (mpunimn Jle [aTense);

1131

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

17132

c(hOpMHUPOBAHHOCTH YMEHHUH
MIPOBOANTH BBIYHCICHHUS C HCIIOIb30BAHHEM
MOHATHA "MaccoBas O  BENIECTBA B
pactBope", 0ObeMHBIX OTHOIICHH T'a30B IPH
XMMHUUYECKHX PEaKIMsIX, MacChl BELIECTBA WU
o0beMa Ta30B IO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce MHIM O0BEMY OIHOTO U3
YUYacTBYIOIIMX B pEaKkUWH  BEIIECTB,
TemioBoro 3¢ ¢eKTa peakuud Ha OCHOBE
3aKOHOB  COXPAHEHHUs  MacChl  BEIECTB,
TIPEBPAIICHNS ¥ COXPAaHEHHS YHEPIHH;

1133

c(hOpMUPOBAHHOCTH yMeHHH
cobmonaTh TIpaBuiIa MIOJTb30BaHUS
XMMHYECKOH TOCymod W 1abopaTOpHBIM
000pyIOBaHHUEM, a TaKKe IpaBUiIa
00palleHns ¢ BEIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSIMU 1o BBINOJIHCHUIO
71a00paTOPHBIX XUMHUECKUX OTIBITOB,

1134

c(hOpMHUPOBAHHOCTH yYMEHUH
IUTAaHUPOBATH M BBINOJIHATL XMMHWYECKHH
IKCIIEPUMEHT (paznoxxenne HepoKCcUIa
BOJIOpPOJIa B MPUCYTCTBUHM KaTalu3aTropa,
OIIpeZIeJIeHHe CpPEeAbl PAcTBOPOB BEILIECTB C
MMOMOIIEI0  YHUBEPCAIBHOTO  WHIUKATOPA,
BIUSIHAE Pa3INYHBIX (PAKTOPOB HA CKOPOCTH
XAMHYECKOH pEaKIuH, peakiud 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 IIpaBUJIaMU TEXHUKHU
0e30MacHOCTH TpU 0OpaleHUH C BEIIeCTBAMHU
u 1a00paTOPHBIM obopymoBaHueM,
IpEACTABIIATH PE3YIBTAThI XUMHYECKOTO
SKCIICPUMCHTA B (JOpPME 3aIMCH ypaBHCHHU
COOTBETCTBYFOIIUX peaxuii u
(hopMyIHpOBaTh BEIBOJBl Ha OCHOBE JTHX
pe3yIbTaTOB;

17135

c(hOpMUPOBAHHOCTH YMEHUI
KPUTHYECKH  aHAJU3UPOBATh XUMHUYECKYIO
“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 00pa3oBaTeIbHONH MPOrpaMMBbI AU CHUTITTHHBI 12

BT. 4..

TEOpeTUIEeCKoe 00ydeHne 36
MIPaKTUYECKHUE 3aHATHS 36
Camocmosmenvuas paboma -
IIpome:xxyTounas arrecranusi — 1M pepeHIUPOBAHHBINA 3246éT -




2.2. TemaTn4yecKkMil IJIAH U COAEPKAHME JUCHUILITHHbBI

HaumenoBanue pa3nenoB u Tem

Coneprxanue yueOHOTro MaTepuana 1 (popMbl OpraHu3anuu
JeSITeTbHOCTH 00yYaroIINuXCs

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

Kongr
pe3yabTaToOB
OCBOCHHUSA

3

Pasgen 1.

OpraHquCKa;I XUMUA

22/18

Tewma 1.1.
TeopeTnyeckre OCHOBBI
OPraHU4eCKON XUMHH.

1. [Ipenmer OpraHUYEcKO XMMHUU: €€ BO3HHKHOBEHUE, Pa3BUTHE U
3HA4YCHUEC B IIOJIYYCHHM HOBBIX BCIICCTB W MATCPUAJIOB. TGOpI/IFI
CTPOCHUSI OpraHudecKkux coenuHeHuid A.M. ByriepoBa, ee OCHOBHBIC
TIOJIOKCHHUS.

2. CrpykrypHble (OpMyNbl OpraHMYecKHX BemecTB. ['omonorus,
HU30MCpHsl. XuUMHYECKass CBA3L B OpraHn4YeCKuX COCAUHCHHUAX -
OJIMHAPHBIC M KPATHBIC CBS3H.

3. IlpeacraBnenue o KiIaccu(PUKAUU OPTraHUYECKUX BEIIECTB.
Homenkmatypa opraHM4eckuX COEIWHEHUH (cucremMaTHdeckas) u
TPUBUAJIBHBIC HAa3BaHUA BaKHEUIITNX Hpe)ICTaBHTeHeﬁ KJIaCCOB
OpPraHUYECKUX BEIIECTB.

2

ITpakTnyeckoe 3ansTie Ne 1 M3ydyeHus BeleCTB M MX IMpeBpalleHHUH
OKCHeprMEHTAJIbHbIE  METOJBl:  O3HAKOMJIEHHE ¢  oOpas3maMu
OpPraHMYeCKHUX BEIIECTB M  MaTepuajaMM Ha HUX  OCHOBE,
MOJIETTMPOBAaHHE MOJIEKYJl OPraHWYeCKUX BEIECTB, HAOIIOAECHUE U
ONHMCaHWE  JEMOHCTPAIlMOHHBIX  OMNBITOB IO  IPEBPAIICHUIO
OpPraHn4Y€CKuUX BEHICCTB IIPU HArpCBaHUU (HJ'IaBJ'IeHI/Ie, O6y1"J'H/IBaHI/Ie n
TOpPEHHE).

I13,4,5,8
MIT 1,20

Tewma 1.2. YrneBogopoas! 1 ux
MPUPOIHBIE HUCTOUHUKH.

1. AnkaHbl, TOMOJIOTHYECKUH Psi/i, ”30MEPHs, HOMEHKJIATypa
U CBOWCTBA

MertaH U 3TaH - NPOCTEHUIINE MPEACTABUTEIH aJTKaHOB: (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (PeaKlMy 3aMEIIeHUs] U TOPEHUs), HAXOXKIEHUE
B IIPUPO/JIE, NOJIYYEHUE U IPUMEHEHUE.

10

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




[IpakTnueckoe 3ansitue Ne 2. M3yyeHune KauyeCTBEHHBIX pEaKIMil Ha
aJIKaHBbI.

2. ANKEeHBI: TOMOJIOTHYECKUN Psiji, U30MEpHs, HOMEHKIAaTypa

U CBOMCTBA.

OTuieH W NOPONWIeH - MPOCTEHIINE MPEeICTaBUTEIN AaJKEHOB:
¢usnyeckue M XHUMHYECKHE CBOMCTBAa (peakiuH TUIPUPOBAHHS,
raJIOTEHUPOBAHUSA, THUIpATallMd, OKHUCIEHUS U IOJMMEpPHU3aIN),
MOJTyYeHUE U IPHUMEHEHHE.

XUMUYECKHUE CBOKMCTBAa ATHUJICHA: TOPEHUE, KAaYeCTBEHHBIC PEaKIUH
(oGecuBeurnBaHNE OPOMHOM BOJBI U pacTBOpA IIEpMaHIraHaTa Kajus),

[Ipaktnueckoe 3ansatue Ne 3. I[lomydyenue »STuieHa U
W3YYECHHUE €r0 CBOMCTB.

rUpaTaiys, HoJIMMepH3aIysl.
3. AnkajnueHsl: FOMOJIOTHYECKUH psJl, U30MEpHsi, HOMEHKIATypa U
cBoiicTBa. Jluenol M Kayuyku. OyraaumeH-1,3 u merunOyraguen-1,3:
CTpPOCHHUE, BAKHEHILINE XUMHUYECKUE CBOMCTBA (peakuus
nonuMepu3anyn). [lomydeHrne CHHTETHYECKOTO KaydyKa v Pe3HHBI.

4. AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUH PSII.
AlleTUJIEH - NPOCTEUIINI TPEACTABUTENb AIKUHOB: COCTaB, CTPOCHHE,
¢dbu3nueckue W XUMHUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMUS,
raJIor€HUPOBAHUS, TUIpaTallii, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

5. Apensl. benson: cocrtaB, crpoeHue, (HU3MYECKHE U XHUMHYECKHE
CBOMCTBa (peakiuu TaJlOTEeHUPOBAHUS M HUTPOBAHHUS), MONyUYECHUE U
IMPUMCHCHUC. TokcUYHOCTE ApCHOB. TI'enetnyeckas cBSI3b MCKIAY
yTIAEBOIOPOAaMHU, IPUHAUICKAIIUMHU K Pa3IMYHbBIM KJIaccaM.

[Tpaktuyeckoe 3anstue Ne 4. CocTaBieHHE MOJHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (DOpMyJNT OpraHMYECKHX BEHIECTB OT/ACIBHBIX KIIACCOB,
UCTOJb3ys MX Ha3BaHUSA 10 CUCTEMAaTHYECKOM U TPUBHAIBHOM
HOMEHKJIAaType (3TUJIEeH, alleTHIeH, MIHIEepUH, peHo, hopManbaerua,
yKCyCHast KHCIOTa, TaunuH). Pacdersl mnpocreifmeii  Gpopmynbl
OpPraHMYECKOI MOJIEKYJIbI, UCXOJS U3 3JIEeMEHTHOro coctana (B %)

11




6. IlpupoaHple HMCTOYHMKHM YriaeBoaopoAoB. llpuponHelii ra3 u
nonytHele HeTsaHble ra3sl. Hedth u ee mpoucxoxxaenue. CrnocoOsl
nepepaboTkn  HepTHU:  TEeperoHka, KpPEeKHHr  (TepMUYECKHUH,
KaTtaluTudeckui), nuponus. Ilponykrsl mnepepaboTku HedTH, HX
NPUMEHEHHE B IMPOMBIIUICHHOCTH M B ObITYy. KameHHBIH yroip u
IIPOAYKTHI €ro nepepaboTKu.

[Tpaktrueckoe 3ansaTue Ne 5. O3HakomiieHHE ¢ oOpa3iaMu IIacTMace,
KaydyKoB U pe3unsl, koyuiekuuu "Hedts" u "Yrons", MonenupoBanue
MOJICKYJI YTJIEBOJOPOIOB H raJIOT€HOTPOU3BOIHBIX.
DKCIEepUMEHTAIBHBIC METOIbI U3yUEHUS BEILIECTB U UX MPEBPAILCHHI:
Boruncnenus mo ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, o0bema,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOJAYKTAa pEaKUUH TI0
U3BECTHBIM Macce, OO0BbEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB UJIU ITPOJTYKTOB PEAKIIUN).

Tema 1.3. Kucnopojaconepkaiiue
OPTraHUYECKUE COCAMHEHUSI.

1. IlpenenpHble OTHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJ: CTPOCHHE,
¢busznueckue W XUMHUYECKHE CBOMCTBa (peakiMu C AaKTUBHBIMU
METaJlJIaMi,  TaJlOTEHOBOJIOPOJAaMHU,  TOpPEHHUE),  IPHUMEHEHUE.
Bogopoaneie cBsizu  Mexay MoOJeKyJdamMu —cnupToB. JlelicTBue
METaHoJIa U 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

2.MHOroaTOMHbIE CHUPTHI. DTUIIEHIIUKOJIb U TJIMIEPUH: CTPOCHUE,
¢dbu3mvyeckue W XUMHYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE  CO
LIEJIOYHBIMM METAJUIAMM, KaueCTBEHHAs pEaklus Ha MHOTOAaTOMHBIE
cnupthl). JlelicTBue Ha opraHusMm yenoBeka. [IpuMmeHeHue raunepuHa
Y DTWJICHTJIUKOJIS.

3. ®deHoM: CTpOeHUE MOJIEKYJIbI, GPU3UYECKHUE U XUMUYECKHNE CBOMCTBA.
Tokcuunocts (enomna. [fpumenenue penona.

Anbaeruabl. @opManberus, aueTanbIerua: CTpoeHue, Gusnieckue u
XMMHUYECKHE CBOWCTBA (pEaKkUUU OKUCIEHUS U BOCCTaHOBJICHUS,
KaueCTBEHHbBIE PEAKIINH ), IOJTy4YEeHUE U IPUMEHEHHUE.

4. OnHOOCHOBHBIE TpeieTIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U
YKCYCHAasl KMCIIOTBI: CTPOEHUE, (PU3NYECKHEe U XUMUYECKUE CBOMCTBA
(cBoiicTBa, oOmIMe s Kiacca KHUCIOT, peakuus 3STepUupHUKaIMH),
nojiyueHue U npuMeHenue. CreapuHOBas M OJIEMHOBAsi KUCIOTHI Kak
MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mpblla Kak COJH
BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

12

16,7
MII 2,17




5. Cnoxuele 3(upbl Kak TNPOU3BOJHBIE KapOOHOBBIX KHCIOT.
IMaaponus cnoxubix 3¢upos. XKupsel. ['maponus xupos. [Ipumenenne
XKUPOB. bruosornyeckas posb KUpPOB.

6. YrueBogsl: cocraB, Kiaccuukaius YrieBoJOB (MOHO-, IU- H
noyimcaxapusl). [roko3a - mpocTeimmii MOHOCaxapuI: 0COOCHHOCTH
CTpPOCHHSI MOJEKYyJbl, (QU3NYeCKMe U XUMHUYECKHE CBOWCTBa
(B3aumopeiictBue ¢ rugpokcuom menu(ll), okucnenne aMMuayHbIM
pactBopoMm  okcuma  cepeopa(l), BoccTaHOBiIEHHE, OpOXKEHUE
IJIIOKO3bl), HAXOXJEHUE B IPHUPOJE, NPUMEHEHUE, OMOIOrnYecKas
poib. doTocunTe3. PpyKTO3a KAaK U30MEP IIIFOKO3BI.

7. Kpaxman u memmofio3a Kak OpupoaHbie mosumepbl. CTpoeHue
Kpaxmalia Y IeJUTIoo3bl. (DPHU3WYecKue M XUMHUYECKHE CBOMCTBa
Kpaxmajia (TUAPOJIN3, KaueCTBEHHAs! PEaKIIUsl C HOJIOM).

[Ipaktuueckue 3ansatuss Ne 6,7. DKCHnepUMEHTAIbHBIE METOIBI
M3YYEHHUS BEIIECTB U MX MPEBPALECHUI: MpOBeAcHNE, HAOIIOACHUE U
ONMCAaHHWE  JEMOHCTPALIMOHHBIX  ONBITOB: TOPEHHE  CIIUPTOB,
KaueCTBEHHBIE PEaKIMU OJHOATOMHBIX CIHPTOB (OKHCIEHUE ATaHOJa
okcugom Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHE
raunepuHa ¢ rugpokcunom  Meau(ll)), ampaernaoB  (okucieHue
aMMHaudHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom meau(Il),
B3aMMOJICHCTBHE Kpaxmajia C HMOAOM), IPOBEACHHE MPAKTUYECKON
paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Bbruuciienus mo ypaBHEHUIO XMMHMUYECKOW peakiuu (Macchl, o0bema,
KOJMYECTBA HCXOJHOIO BEUIeCTBA MM MPOAYKTa peakuuu Io
U3BECTHBIM Macce, O00bEeMYy, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BELIECTB MJIU MPOAYKTOB PEAKIINHN).

Tema 1 4.
A3zoTconepikale opraHndeckue
COEUHEHMNS.

1. AMUHOKHUCIOTBI Kak am{OTEpHbIE OpPTraHUYECKHE COCIUHEHHS.
Ousnyeckue M XMUMHYECKHE CBOMCTBA AMUHOKHUCIOT (Ha TpuUMepe
mmnuHa). bruomornueckoe 3HaueHNEe aMUHOKHUCIIOT. [lenTu s,

2. benkum kak nTpUPOAHBIE BBICOKOMOJEKYISIPHBIE COEIUHEHHUS.
[lepBuunas, BTOpUYHAs U TPETUYHAS CTPYKTypa OCIKOB. X UMUUYECKHE
CBOMCTBA OEJIKOB: TUAPOIIN3, IEHATYpAIIHsI, KAUeCTBEHHBIC PEaKI[MN HA
OeKu.

[IpakTuueckoe 3anstre Ne 8. DKcnepUMeHTalIbHbIE METOJIbI U3YUYEeHHUS
BEIIECTB M WX T[peBpallleHuil: HaOMIoeHWe M ONHCAaHUe

16,7, 14
MII 6,8
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ACMOHCTPAlMOHHBIX OIILITOB: ACHATYypalus OEeIKOB IIpu HArpeBaHuu,
IBETHBIC pCaKIIUU OEJIKOB.

Tema 1 .5.
Bricokomounekynsipabie
COEIMHEHHUS.

1. OcHOBHBIE NOHATHS XUMHUH BBICOKOMOJIEKYJSAPHBIX COCIUHECHWM:
MOHOMED, IOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IIOJMMEpPU3ALUH,
CpeIHss MOJIEKYJIIpHas Macca.

2. OCHOBHBIE METOJIbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH -
IIOJINMEPHU3aLMsl ¥ ITOJIMKOHJCHCALIHS.

[IpakTrueckoe 3ansatTue Ne 9. DKCriepuMEHTaIbHBIE METOJIbl U3YUEHUSI
BEIIECTB M UX MPEBPAIICHUN: 03HAKOMJICHHE C 00pa3iaMu MPUPOTHBIX
1 UCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KAy4yKOB.

14
MIT 3

Paznen 2.

OO6m1ast 1 HeOpraHu4ecKas XUuMus

14/18

Tema 2.1. OCHOBHBIE TIOHATHSA U
3aKOHbI XMUMUU

1. Xumuyeckuii anemeHT. AToM. S1po aToMa, U30TOIbI. DJIEKTPOHHAs
000J104YKa. DHEPreTHUeCKrue YPOBHH, MOTyPOBHU. ATOMHEIE
opOurainy, s-, p-, d- IEMEHTBIL.

2. OcobeHHOCTH pacnpeeeHus JIEKTPOHOB IO OpOUTANISIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX NMEPHOAOB. DIIEKTPOHHASI KOHPUTypaLHs]
aTOMOB.

[Ipaktuueckoe 3anstue Ne 10. Pemenue 3aganuii Ha UICIIOJIb30BaHUE
XMMHYECKOM CUMBOJIMKHA M HA3BaHWUW COCTMHEHUM 110 HOMEHKJIAType
MEKIYHAPOJHOTO COK03a TEOPETUUYECKON U IPUKIIATHON XUMUU U
TPUBHAIIBHBIX Ha3BaHUM ISl COCTABIICHUS] XUMHUECKHX (PopmyI
JIBYXaTOMHBIX COeIMHEHUH (OKCUIOB, CYIb()UIOB, THAPUIOB U T.1I.) U
JPYTUX HEOPTraHWYECKUX COCTMHEHUI OT/ICIbHBIX KJIACCOB.

112,17,32
MII 7

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

l.Ileppognuecknii 3akoH u Ilepuoguueckas cucTeMa XHMHYECKHUX
anemeHToB J.M. MenneneeBa. CBsi3p NEPUOAMYECKOTO 3aKOHA M
[Iepnonnueckoil cucreMsl XUMU4eCKux 3y1eMeHToB [[.1. MenneneeBa
C COBpPEMEHHOM TeOpHEel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XHMHMUYECKHUX JJIEMEHTOB M OOpa3yeMbIX HMHU
IIPOCTBIX M CIOKHBIX BEIIECTB 10 IPYIIIAM U IIEPUOJIAM.

2. 3HayeHue NepUOINYECKOr0 3aKOHA B PA3BUTHH HAYKH.

[IpaxkTrueckoe 3ansTue Ne 11. Pemenne npakTHKO-OpUEHTHPOBAHHBIX
TEOPETUYECKUX 3aJaHUH HA XapAKTEPU3ALUI0 XUMUYECKUX JIEMEHTOB
«Metauindyeckue / HEeMETaIIIMUECKUE CBOICTBA,
JIEKTPOOTPULATENIBHOCTh XUMUYECKHUX YIIEMEHTOB B COOTBETCTBUH C

1117,18,23,
24

MIT 11

14




UX DJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B MEPUOANUECKOU
cucrteme xumuueckux aniemenToB [[.M. MenneneeBay . JlemoHcTpanus
tabmut "[lepuogudeckas cucreMa XUMHUYECKUX 31eMeHToB J[. 1.
Menneneesa"

Tema 2.3. CtpoeHue BelIeCTBA.

1. ArperatHoe COCTOSIHHE BEIIeCTB. TBepaoe, )KUIKOe U ra3000pa3Hoe
cocTosiHUA BelecTB. Ilepexon BemecTBa u3 0HOr0 arperaTHoro
COCTOSIHMS B APYTOE.

2. Ctpoenue BeliecTBa. XUMUYECKask CBSI3b. BUIbI XUMUYECKOU CBSI3U
(xoBaJIeHTHas HEMOJISIPHAS U NOJISIpHAsl, NOHHASI, METAJIIINYECKast).
MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOW XUMUYECKOH CBSI3U
(0OMeHHBIN U TOHOPHO-AaKLENITOPHBIN). BomopoaHast cBsi3b.
BanentHocts. DnekrpoorpuniateabHoCTh. CTeneHb okucaeHus. MoHsl:
KAaTHOHBI U aHHOHBI

3. BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIBl KPUCTAUIMYECKUX PEIIECTOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THNA KPUCTAIMYECKON PEIIECTKHU.

[IpakTuueckoe 3ansatue Ne 12. M3ydyeHne TUIIOB KPUCTAINIMYECKUX
peuieTok. Pemenne 3agad Ha onpeneneHue TUIIOB XMMUYECKOU CBS3H,
CTEIIEHU OKUCIICHUS DJIEMEHTOB B BEIIECTBAX.

121
MIT 21

Tema 2.4. PacTBOpHI

1.PactBOpBI X Ki1accupuUKaLUs.
2. [lonsTue o nucnepcHbIX cucreMax. VICTHHHBIE M KOJIIIOUIHbIE
pacTBOpBL. MaccoBas 10JIs BELIECTBA B PaCTBOPE.

[Ipaktuueckoe 3anstue Ne 13. Penienne skcnepruMeHTaNbHBIX 33124
o teme «PactBopbi». Onpenenenne cpeapl paCTBOPOB BEIIECTB C
MOMOIIIbI0 YHUBEPCAIBHOTO UHAMKaTOpa. [Ipurorosienue pacrBopon
3aJlaHHOM (MaccoBOH, %) KOHIIEHTPAIIHH.

1133
MIT 9

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

1. KHaCCI/I(I)I/IKaL[I/IH HCOPTraHNYCCKUX COCIUHECHUI. HOMeHKHaTypa
HCOPTraHNYCCKUX BEIICCTB.

2. I'enetnyeckas CBI3b HCOPTaHNYCCKUX BCHICCTB, NPUHAMJICIKAIUX K
Pa3JIMIHBIM KJIaCcCaM.

[Ipaktuueckoe 3anarue Ne 14.  CocraBnenue Tabmui «CBoiicTBa
OoKcUI0BY», «CBOMCTBA KUCIOT», «CBOMCTBa OCHOBaHUi», «CBoiicTBa
coneit»  CocraBiieHHE YpaBHEHHH XUMHUYECKUX PEAKLUUH C y4acTHEM

1119, 25, 28
MII 14
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IIPOCTBIX M CJIOKHBIX HCOPIraHMYCCKHUX BCHICCTB: METAJZIOB U HEMCETAJLIOB,
OKCHUI0B MCTAJJIOB, HEMCTaJIJIOB n aM(bOTCpHI)IX 3JICMCHTOB;
HCOPraHWYCCKUX  KHCIIOT, OCHOBaHUM U aM(pOTepHI)IX TUAPOKCHUIOB,
HEOPraHNYCCKUX COJ'ICI\/'I, XapaKTCpU3yronumx Hux cBoiicTBa. PemeHue
MPAKTUKO OPUCHTHPOBAHHBIX TCOPCTUUCCKUX 3aJaHuM Ha CBOﬁCTBa, CoCTaB,
IMOJIYYE€HHUE U 0e30IMacHOe HCIOJIb30BaHUE Ba)KHEHINIHX HEOPraHu4CCKUuX
BCIICCTB B 6LITy n HpaKTH‘ICCKOﬁ JCATCIIBPHOCTH YCIIOBCKA

Tema 2.6. Xumuueckue peakuuu.

1. Xumunueckas peakius. Knaccudukanus XUMHUYECKHX peakIuil B
HEOpPraHUYECKON M OpPraHWYECKOM XMMMHU. 3aKOH COXPAHEHMsI MaccChl
BEILIECTB, 3aKOH COXPAaHEHHWS W [MPEBpallCHUs SHEPIUM IpHU
XUMHUYECKUX PEAKLIMSIX.

2. CKOpoCTh peakIiH, €€ 3aBUCUMOCTb OT PAa3JIUYHBIX (PAKTOPOB.
OOparumbie  peaknuu. XHUMHUYeCKoe paBHOBecue.  DakTopsl,
BJIMAIONINE HA COCTOSHHE XMMHYEeCKOro paBHoBecus. [lpunuun Jle
[Tarenbe.

3. DOmnextponutuyeckas guccouuanus. CunpHple ©  cladble
anekTposnuthl. Cpena BOJHBIX pacTBOPOB — BEIIECTB:  Kucias,
HeHTpanbHas, menovyHas. Peakinu noHHoro oOMeHa.

4. OKHCINTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUU.

[Ipaktuueckoe 3anatue Ne 15. 3anonnenue Ta0nuibl « TUIBI
peakiuil», COCTaBICHHE YPAaBHEHHUM peaKkil pa3HbIX TUIIOB.
N3ydenne moneneil KpUCTaNIMYECKUX PEIIETOK, HAOMIOACHHUE U
OTMCaHNe AEMOHCTPALMOHHBIX U Ja0OPAaTOPHBIX OMBITOB (PA3I0KEHHE
MEepPOKCUa BOJAOPO/Ia B MPUCYTCTBUU KAaTallM3aTopa, peaKIud HOHHOTO
oOMeHa). PacueTsl mo ypaBHEHUSM XUMHUYECKUX PEaKIUi, B TOM
YHUCJIe TEPMOXHUMHUYECKUE PACUETHI, PACUETHI C UCIIOIH30BaHUEM
MOHATHS ""MaccoBas J0JIs BelecTna".

[IpoBenenue mpakTudeckoi paboTsl "BiusHue pa3nuyHbiX (HaKTOPOB
Ha CKOPOCTh XMMUYECKON PEAKIIHH .

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

MII 10

Tema 2.7.
MeraJuibl 1 HEMETAJUIBL.

1. Hemeramnel. [lonoxenne HemeramnoB B Ilepuoanueckoit cucreme
XUMUYeckux anemeHToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS
aToMOB.  Du3nuyeckne  CBOMCTBA  HEMETAUIOB.  AJIIOTpONUS
HEMEeTaJJIOB (Ha pUMepe KUCIopoaa, cepsl, pochopa u yrieposa).

XUMUYECKHEe CBOWCTBAa BaXHEMIIMX HEMETAJJIOB (raJIoT€HOB, CEphI,

16

1111, 22,32,
34
MII 3




azora, (ocdopa, yrneposa U KpeMHHUSI) U UX COCTUHEHUN (OKCHIIOB,
KHCIIOPOJICOACPIKAIUX KUCIIOT, BOJOPOIHBIX COSIUHEHHI).
IIpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

2. Mertamibl. Ilonoxenue wmeramioB B Ilepuoanueckod cucreme
xumuaeckux dnemeHToB .M. MengeneeBa. OCOOCHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOmue ¢uznueckue
cBoiicTBa MeTaiyioB. CIUIaBbl METaIOB. DJIEKTPOXUMUYECKUH P
HaIpsKEHUH METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATpWil, KaJuii,
KaJIBIIMM, MarHuid, ajJlOMUHHHA, [MHK, XPOM, JKEJe30, MeIb) M HX
COEMHEHHIA.

OO6mue crnocoObl MONydyeHUsT MeTauioB. lIpuMeHeHue MeTamioB B
OBITY M TEXHUKE.

[Tpaktuyeckue 3ausTust Ne 16,17 MpenTudukanus HEOpraHUIECKUX
COeIMHEHUI. DKclepuMEeHTaIbHbIe METO/Ibl U3Y4YEHUS BEIECTB U UX
MpEeBpaIeHH: H3ydeHrne KoJueKuu "MeTaisl 1 criaBbl”, 00pas3oB
HEMETAJJIOB, pEIIEHUE SKCIEPUMEHTAIbHbIX 3a]ad, HaOJI0JeHHE U
ONMCAaHHWE  JIEMOHCTPAlMOHHBIX M  JaOOpaTOPHBIX  OIBITOB
(B3aMMOAEHCTBUE TUAPOKCHJIA ATIOMUHHUS C PACTBOPAMH KHUCIOT H
11esouei, KaYeCTBEHHbIE PEaKLMy Ha KATHOHBI METAJLJIOB).

PacueTsl Macchl BemiecTBa MM O0beMa Ta30B IO H3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCE WM 00BbEMY OJHOTO U3 y4acTBYIOLIMX B
peaKIMM BEIIeCTB, pacueThl Macchl (00beMa, KOJIMUYECTBa BEIIECTBA)
IIPOJYKTOB PEaKIMH, €CJIU OJJHO U3 BEIIECTB UMEET IPUMECH.

Tema 2.8.
XUMUS ¥ )KU3Hb.

1. Ponp xuMuu B 00€CHEUYEHHUH 3KOJOTMYECKOW, SHEPreTU4eCKon U
MUIIEBOM 0€30MacHOCTH, pa3BUTHM MeIUIMHbL. [IoHsATHE O HayuyHBIX
METO/ax IMO3HAHMS BEUIECTB U XUMUYECKUX PEaKIUH.

IIpencraBnenus o0 OOIMIMX HAYYHBIX MPUHLUIAX MPOMBIIUIEHHOTO
ITOJTyYEHUS BaKHENIINX BEIIECTB.

2. UYenoBek B MHpE BELIECTB U MaTEpUaAIOB: Ba)KHEHUIINE
CTPOUTEIIBHBIE MaTepHUAJIbl, KOHCTPYKIIMOHHBIE MaTEpHAJIbl, KPAacKH,
CTEKJIO, KE€paMHUKa, MaTepuaibl Ui JJIEKTPOHUKH, HAHOMATEpPUAIIbI,
OpraHMYecKre U MUHEpalbHbIE YIOOPEHHUS.

3. Xumusa U© 3700pOBbE 4YENOBEKa: IPaBUJA HCIIOJIB30BAHMS
JIEKapCTBEHHBIX IpPENapaToB, MpaBuwiia 0€30IaCHOTO HCIOJIb30BAHUS

17

IT1, 15, 16,
31,35

MII
12,13,15,18,19




IpernapaToB OBITOBOM XUMHH B TOBCEHEBHOM KU3HU.

[IpakTrueckoe 3anstue Neo 18. 2
Ilonck w awamm3 KeEHCcoB O NOPpUMEHCHUU XHMHUYCCKUX BCEHICCTB H
TEXHOJIOTHH C y4deToM Oyaymieil npodeccHOHANBHOW NesSTeIbHOCTH I10
TEMaM: BaKHEHIIINE CTPOUTCIIbLHBIC Marepualbl, KOHCTPYKIHOHHBIC
MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa, MaTepuaibl s 3JIEKTPOHUKH,
HaHOMAaTCpHaJibl, TCKCTHUJIBHBIC BOJIOKHaA, HUCTOYHUKHN OHEpPTIHUu,
OpPraHn4cCKUC "W MHUHCPAJIILHBIC YILO6pCHI/I$I, JICKApCTBCHHBIC BCIICCTBA,
ObiToBast xumus. [lpencraBineHne pe3ynbTaTOB pEMICHUS KEWCOB B
(bopmMe MUHH-TOKIIA/Ia C IPE3eHTAINEH

Bcero 72
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3. YCJIOBUS PEAJIM3AIIMU YYEFHOU JUCHUNIAHBI
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 oOpazoBarenpHOI porpaMmsl 1o cieruanbHocTr 21.02.19 3emiieycTpoiicTBO.

3.2. UnpopMmanoHHOe obecnedeHne peajn3alui NPOorpaMMbl

3.2.1. OcHOBHBIE TeYATHLIE U3aHUA
ITeyaTHBIX U37aHNUI HET

3.2.2. OcHOBHbIE 3JICKTPOHHBIE U3IaHUS

1. Ta6puemst, O. C. Xumusa: 10-ii kmacc (6a3oBwIi ypoBeHb): yueOHuk / O. C.
INa6puensu, U. I'. Octpoymos, C. A. CnankoB. — 5-e u3a., crep. — Mocksa: IIpocBemienue,
2023. — 128 c.: wmm - ISBN 978-5-09-107222-8. - Tekct: nanekrponHsii. - URL:
https://znanium.com/catalog/product/2089902 — Pexxum mocTyma: [jis aBTOPH3. MOJIb30BaTEIICH.

2. T'abpuensn, O. C. Xumus. 11 kiacc (6a30Bbiit ypoBens): yuebnuk / O. C. ['abpuenss,
. T'. Octpoymos, C. A. CrnagkoB. — 5-¢ u3j., crep. — Mocksa: [Ipocsemenne, 2023. — 127,
[1] c: wmn - ISBN 978-5-09-103623-7. - Tekcr: onektponnbii. -  URL:
https://znanium.com/catalog/product/2089904 — Pexxum mocTyma: [jis aBTOPH3. MOJIb30BaTEIICH.

3.2.3. JlonoJiHUTEIbHbIe HCTOYHUKH

1. AnekcanapoBa 3. A. Heopranuveckas xumus. TeopeTHUecKHE OCHOBBI U
nabopaTopHBIA MpakTUKyM: y4eOHuk / D. A. AnekcangpoBa. — 3-¢ usm., crep. — CaHKT-
[TetepOypr: Jlanb, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — TekcT: 31EKTPOHHBIA. —
URL.: https://e.lanbook.com/book/130569 — Pesxxum octyma: ajis aBTOPU3. MOJIb30BATEIICH.

2. KapuoBa A. A. Opranudeckas XUMUS JUIsl HIKOJIBHUKOB: ydeOHoe mocoOue / A. A.
Kaprmoa, A. H. JleBkuH. - 2-¢ u3n. - Cankr-IlerepOypr, 2021. - 382 ¢. - ISBN 978-5-288-06109-
7. - Texcr: snmextponnsii. - URL: https://znanium.com/catalog/product/1840354 — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIECH.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

JTACIATITAHBI

Pe3ysnbTarnl 00yyeHus

Kpurepum ouenku

\ MeTtoabl OLIEHKH

Hpe}IMeTHLIe Pe3yabTaThI:

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

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 psn, TOMOJIOTH,
YTII€BOAOPOIHI, KHCIIOPOJT "
a30TCOJICPIKAIUE COCIUHCHUS, MOHOMED,
MOJIMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSAMHEHHUS);

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

MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B
OCHOBE TIOHMMaHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJIICHUH,
(akToNOrMuecKue CBEIEHHS O CBOMCTBax,

A3BIK

cocTaBe, TIOJYy4eHUH U  0e30MacHOM
MCIOJIb30BaHUU BaKHEUIIUX OPraHUYEeCKHUX
BEIIECTB B OBITY M  NPAKTHYECKOU
JIeSITENIbHOCTH YEJIOBEKa;

C(OPMHPOBAHHOCTE ~ YMEHHUH  BBISABIATH
XapaKkTepHbIe MIpU3HAKU TIOHSITUH,
yCTaHaBJINBATh 170'¢ B3alMOCBSI3b,

HCIMOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
IpU ONHCAaHUU COCTABa, CTPOEHUS U
MPEBPAIICHUN OPTraHNYECKUX COCTMHEHUM;

c(hOpPMUPOBAHHOCTh YMEHUH HUCHOIB30BaTh
XUMHUYCCKYIO CHUMBOJIMKY JIsI COCTAaBJICHHA
MOJIEKYIISIPHBIX u CTPYKTYPHBIX
(pa3BepHYyTOH,  COKpalieHHOW)  dopMy

OrneHKa «OTJMYHO». 3a TIyOOKOe U
MOJIHOE OBJIAJICHUE COJACpKAHUEM

y4eOHOro MartepHuana, B KOTOPOM
o0yyJaromuincs OpHEHTHUpYeTCH,
HOHSTUITHBIM armaparom,
aKI[CHTOJIOTUYECKUM u

ophodnHyUecKUM MHUHHMYyMamH, 3a

YMEHUE HAaXOAWTh M HCIOJIb30BAThH
nH(pOpMaIHIO.

Onenka «XOpPOLIO». Ecmu
OOyYaroIIMACS ~ TMOJHO  OCBOMJI
y4eOHBIH MaTepua, BJIaJIEET
MOHATUHHBIM anrmaparom,
aKIEHTOJIOTUYECKIM u
ophOIMUIECKUM MHUHHMYMaMH,
OpPHEHTUPYETCS B M3Y4EHHOM
MaTepualie, TpPaMOTHO  H3Jaraer

OTBET, HO B €ro ¢opmMe HMEIOTCS
OT/eJbHBIE HETOYHOCTH.

OneHka  «yAOBJIETBOPHTEIbHO.
Ecnu oOyuaromuiicss oOHapyKuUBaeT
3HaHUS U TIOHUMAHHUE TIOJIOKEHHOTO
y4eOHOro MaTepuaia, MOHATHHHOTO
ammapaTa, akIEHTOJOTMYEeCKOTO0 U
ophO3MUYECKOr0 MHMHUMYMOB, HO
u3JaraeT ux HETIOJTHO,
HEMOCIJIEe0BaTeNbHO, JIOIyCKaeT
HETOYHOCTH B OTIpeNIeIeHu N
MOHATUH, HE yMeeT J0Ka3aTeJIbHO
000CHOBATh CBOM CYKJICHUS.

OneHKka «HeyAOBJETBOPUTEIbHO.
Ecnu oOyuaromuiics UMeeT
pa3po3HEHHBbIE, OeccucTeMHbIe
3HaHUS, HE YMEET BBIJCIATH TJIABHOE
U BTOPOCTENEHHOE,  JOIyCKaeT
OMMOKH B OIPENEICHUN TOHSITHIA,
HCKaXXaeT UX CMBICI, OecropsJ0uHO
¥ HEYBEPEHHO HM3JIaracT MaTepuall.

YCTHBIE Hu
MYACHBMCHHBIC

OMPOCHI Ha
TEOPETUYECKUX u
MPAKTUYECKUX
3aHATHSX

- MPaKTUYECKHUE
3aHATHA,

- B3aNMMHBIN
KOHTPOJIb

npu paborte B mapax
"

MaJbIMH TPYIIAMH;
- CaMOKOHTPOJIb
TEOPETUUECKUX
3aHATHI 171
MpoBepKa
CaMOCTOSTEILHOMN
BHEAYIUTOPHOU
paboTsI;

- HaOJIIOIEHHE,
WHTEpIpeTaIus
pe3yabTaTOB H
JKCIIepTHAs

OIICHKA
JEeITCILHOCTHU
oOydaromuxcss  Ha
MPaKTUYECKHUX u
TEOPETHYECKUX
3aHATUIX

- MPOMEXYTOYHAs
aTTeCTalus 5(0)
3aBEpPILICHUH Kypca
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OpraHMYeCKHUX BEIIECTB M ypaBHEHUH
XUMHYECKUX  PEaKIuid,  WU3roTaBIUBATh
MOJIETIM MOJIEKYJl OpPraHHMYECKHUX BEIECTB
JUIST  WUTIOCTPallMd  MX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUSI,

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH
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, ameraibAerui, MypaBbUHAsS
KHCJIOTA, YKCYCHasl KHCJIOTa, OJICMHOBAas
KHCJIOTa, CTEapMHOBAs KHCIIOTa, TJIIOKO03a,
bpyKTO3a, KpaxMaJ, eJUTI0JI03a, TIUIHIH);

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

cOPMUPOBAHHOCTh YMCHHS IMPUMEHSATH
MIOJIOYKCHHSI TECOPHH CTPOCHUS
opranmdeckux BemectB A.M. byrieposa
Uis  OOBSACHEHHUS 3aBHCHMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH
COXPAaHEHHUS MaCChl BEUIECTB;

c(hOpMHUPOBAHHOCTD yMEHUH
XapaKTepu30BaTh COCTaB, CTpOEHHE,
¢usnyeckne W  XUMHUYECKHE CBOKCTBA
TUMIUYHBIX ~ TPEACTABUTENCH  pa3TUYHBIX
KJIACCOB OpPraHWYECKHX BEMIeCTB (METaH,
9TaH, OTWJIEH, TMPOMUJICH,  alleTUJICH,
Oyramuen-1,3, metunOyraauen-1,3, 6eHzo,
METAHOII, JTaHOI, STUJIEHTIUKOIIb,
TJIMLEPUH, dhenomn, areTagbIeTH]I,
MypaBbHUHAS U YKCYCHAasl KUCIIOTHI, TTIIOKO3a,
Kpaxmall, I[eJUTI0JI03a, aMHUHOYKCYCHas
KHCIIOTa), WJUTIOCTPUPOBATH TE€HETHUYECKYIO
CBSI3b MEXIy  HUMH ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN C
MCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTH yMEHUs
XapaKTEePU30BaTh UCTOYHUKH
YIJI€BOIOPOAHOIO CBIPbsI (aed b,

MPUPOJHBINA Ta3, yrojib), CHOCOOBI WX
nepepaboTKU U MPAKTUYECKOe MPUMEHEHUE
MTPOIYKTOB TIEPEePadOTKH;
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cOpPMUPOBAHHOCTh YMEHUH TNPOBOJIUTH
BBIYHCIICHHSI 110 XUMHUYECKUM YpPaBHEHUSIM
(Maccbl, o0ObeMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOAYKTa pEaKUHH 10
U3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO W3 MCXOAHBIX BELIECTB  WJIH

MIPOJYKTOB PEAKINN);

c(OPMHPOBAHHOCTL ~ yYMEHHUH  BIJIAJCTh
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  YKM3HEHHBIX
CHUTYaIHsIX, CBA3aHHBIX C BEIIECTBAMU M HX
IPUMCHCHHEM;

cOpPMUPOBAHHOCTh YMEHUU  COOIIO/IATh
IpaBuIIa MOJIb30BAHUS XUMUYECKON
ocyAou 1 1a00paTOpHBIM 000PYJOBAHUEM,
a TaKKe IMpaBuiIa 0OpaIeHus C BeIeCTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMH II0
BBITIOJIHCHUIO JTA0OPATOPHBIX XHUMHUYECKUX
OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IJIAHUPOBATH U
BBIIOJIHATh ~ XUMHUYECKUH  AKCIECPUMEHT
(mpeBpallieHrss OpraHUYECKUX BEIIECTB TP
HarpeBaHWM, TOJyYeHHE  OTHICHA U
U3y4CHHE €ro CBOWCTB, Ka4eCTBCHHBIC
peakuuu OpraHUYeCcKuX BEIIECTB,
JeHaTypalus OCJIKOB TMpH HArpeBaHHH,
I[BETHBIE PEAKLUN OEIKOB) B COOTBETCTBUHU
C IMpaBUJIaMH TCXHHKHU 0€30I1aCHOCTH npu
oOpartieHuu c BEIIECTBAMH u
1a00paTOpPHBIM o0opyoBaHUEM,
NPEACTaBISATh  PE3yJAbTaThl XHUMHYECKOTO
JKCIIepUMeHTa B (hopMe 3amucu ypaBHEHUIN
COOTBETCTBYIOIINX peakuuii "
(dbopmMynupoBaTh BBIBOJBI Ha OCHOBE JTHX
PE3YNIbTaTOB,;

C(OPMHPOBAHHOCTh YMEHUH KPHUTUYECKH
aHAJIM3UPOBATh XUMUYECKYIO HH(POPMALIHIO,
MOJy4yaeMyl0 H3  pa3HBIX  HMCTOYHHUKOB
(cpeactBa MaccoBOM uHpopManuu,
WuTepHer u npyrux);

c(OPMHPOBAHHOCT yYMEHUH  COOJIIOJATh
IpaBUIa SKOJIOTMYECKH LEJIecO00pa3HOro
NOBEJCHUS B OBITY M TPYAOBOHU
NEATEIBHOCTH B LEJSIX COXPAHEHMSI CBOETO
3I0pPOBbSI U OKPYXKAIOIIEH IPUPOIHON
Cpelbl, OCO3HABATh ONACHOCTh BO3JEHCTBUS
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Ha OKMBBIE OpraHU3Mbl OINpPEIEIEHHBIX
OpraHWYEeCKUX BEIIECTB, MOHUMAs CMBICI
nokazatens [1/IK (mpenenpHO momycTUMOi
KOHIIGHTpAIlMK), TMOSCHATh Ha MpUMepax
CHOCOObI YMEHBIICHUS U MPeI0TBPALICHUS
WX BpPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEKa;

BJIAJICHUE CHCTEMOM XHMHUUYECKUX 3HAHMHH,
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,
BOJIOPOAHAs), KPHCTAIMYECKAs pEIIeTKa,
TUMBl  XUMUYECKUX PEAKIUU, PacTBOp,

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

TEOPUHU u 3aKOHBI (Teopus
ANEKTPOIIUTUIECKOU JUCCOLIMAIINH,

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

C(OPMHPOBAHHOCTh ~ YMEHHUH  BBIABIATH
XapaKTEPHbIE MIPU3HAKA MOHATHUH,
yCTaHaBJIUBAaTh ux B3aUMOCBSI3b,
HCIIOJIB30BaTh COOTBETCTBYIOIME TTOHATHS
IIPU OIIMCAHUU HEOPraHMYECKUX BELIECTB U
VX IPEBPALIECHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCHOIB30BAThH
XUMHUYECKYI0 CHMBOJIMKY JUUISl COCTaBJICHUS
(bopMyIT BeIIECTB U YpPaBHEHHIH XUMHYECKHX
peaxkiui, CUCTEMaTUYECKYI0 HOMEHKJIATypy
(IUPAC) wu  TpuBHaJbHBIE  Ha3BaHM
OTJENbHBIX  HEOPraHMYECKUX  BEIIECTB
(yrapHelii Ta3, YIJIEKHCIBIM Ta3, aMMHaK,
raieHasi M3BECTb, HEraiieHas H3BeCTb,
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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
COCIUHCHHSIX, THII KPUCTAJUTMYECKOM

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  OMpEIeIEHHOMY
KJaccy/rpynmne  coendHeHWid  (TIpOCThIe
BEIIECTBA - METAJIbI 1 HEMETAaJIIIbI, OKCU/IBI,
OCHOBaHUA, KHCJIOTBI, amoTepHbIe
THJIPOKCHJIBI, COJIN);

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

c(hOpMHUPOBAHHOCTH YMEHHH
XapaKTepu30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX OJJeMeHTOB 1 - 4

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

c(OPMHPOBAHHOCTh YMEHHU
XapakTepu3oBaTh  (OmucChIBaTh)  OOIIKE
XMMHMUYECKHE CBOHCTBA HEOPraHMYECKHX

BCIICCTB Pa3INYHBIX KJI1aCCOB,
MOATBCPIKIAATH CYIICCTBOBAHUC
TCHETHUYCCKOM CBs3H MCKIOY

HEOPraHUYECKUMH BEIECTBAMU C IIOMOILLBIO
ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKUX
peakuumii;

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

COCTaBy pearupyromumx BEIIIECTB,
TeroBoMy d(PeKTy peakiuu, H3MEHEHHUIO
cTeneHeun OKHUCJICHUS DIIEMEHTOB,
00paTUMOCTH peakiuu, Y4aCTHIO
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KaTaJln3aTopa);

c(OPMHPOBAHHOCT, YMEHHH COCTaBIATH
YpPaBHEHHUs pPEaKUUWd 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, pPACIIO3HABATh OIIBITHBIM 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 (npunuun Jle lllarense);

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

c(OPMHPOBAHHOCTE YMEHMH MPOBOJUTH
BBIUUCIICHUSI C HWCIIOJIb30BAaHUEM TTOHSITHS
"MaccoBas J0Js BellecTBa B pacTBope',
O0OBEMHBIX  OTHOIIEHWH  Tra3oB  TpHU
XMMHUYECKHX PpEaKLHUsAX, MacChl BeELIeCTBa
uwim obbeMa Tra3oB 10  HU3BECTHOMY
KOJINYECTBY BEILECTBA, MAacce WU 00beMy
OHOTO W3 YYaCTBYIOIIUX B PEaKIHU
BEIIIECTB, TEIJIOBOrO 3¢ (dekra peakiuu Ha
OCHOBE 3aKOHOB  COXPAaHEHHS  MAacChl
BEIIECTB, IMPEBpAIICHUS M COXPAaHEHHS
SHEPIHH;

c(OPMHPOBAHHOCT yYMEHUH  COOJIIOJATh
IpaBuIIa 10JIb30BAHUS XUMHYECKON
NoCy10i 1 1a00paTOpHBIM 000PYIOBAHUEM,
a TaKXke MpaBuiia oOpallleHus ¢ BeleCTBaMU
B COOTBETCTBUM C MHCTPYKIMSIMHU IIO
BBIMIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN MIAHUPOBATH U
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BBIMOJIHATD ~ XUMHMUYECKUH  SKCHEPUMEHT
(pa3nokeHHe TEepoKCHIa BOIOpOJa B
IPUCYTCTBUM KaTajau3aTropa, OIpeieieHUE
Cpeabl PacTBOPOB BEUIECTB C IOMOIIBIO
YHHUBEPCAJIBHOIO  WHAMKATOpa,  BIMSIHUE
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" " "Hemeramnnsi") B
COOTBETCTBMM C IpaBUJIAMHU  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 YMEHHUH KPUTUYECKU
aHAJIM3UPOBATh XMMHUECKYI0 HHPOPMAIIHIO,
NOJTy4aeMyl0 W3  pa3HBIX HCTOYHHKOB
(cpeactBa  MaccoBOM  KOMMYHHUKalUH,
WHTepHeT u 1pyrux);

Memanpeomemnuie pe3yromamol.

CaMOCTOSITEIIbHO (bopMynMpoBaTh u
aKTyaJIM3UpOBATh MpPOOJIEMY, BCECTOPOHHE
€e paccMaTpUBaTh;

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

WCMOJIb30BaTh NPHU  OCBOCHHM  3HAHUI
IIPUEMBl  JIOTUYECKOTO  MBILUIEHUA -
BBIJICTIATh XapaKTEPHbIC MPU3HAKHU MTOHATHI
M yCTAaHaBIMBaThb  HUX  B3aUMOCBS3b,
HCIMOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Ui 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,

CTPOMTH JIOTUYECKHE paccyXeHus
(MHIyKTUBHBIE, JeTyKTUBHBIE, o
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B paccMaTpuBaeMBbIX
ABIICHUSX, (OPMYJIMPOBATH BBIBOJBI U
3aKJIIOUEHNS;

IIPUMCHATDH B mponecce IIO3HAHUA,

OneHka «OTJMYHO». 3a rIyboKkoe 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
y4eOHBIi Marepua, BIIQJICET
MOHATUHHBIM anmaparom,
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

anmnapara, aklEHTOJIOTUYECKOTO U
op(hodMHYECKOr0 MHHHUMYMOB, HO
u3naraer ux HEIOJIHO,

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

- [IPaKTUYECKUE
paboThI

(otieHka
pe3ysbTaToB
BBITIOJITHCHU S
MPaKTUYECKIX
pabor)

- IPOMEXYTOYHas
aTTecTanus
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UCMOJb3yeMble B XUMHHM CHMBOJIMYECKHE
(3HaKoBBIE)  MOJENH, MPeoOpPa3OBHIBATH
MOJICJIbHBIE TPEACTABICHUS - XUMHUYECKHM
3HaK (CMMBOJI) D3JIEMEHTa, 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 MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIAJICTh  HAaBBIKAMH  CaMOCTOSATEIILHOTO
IUTaHUPOBAHUA WU MPOBCACHUA YYCHUYCCKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH
yMeHMsI HaOloAaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENIbHO ~ HPOTHO3UPOBATh  €ro
pe3yabTar, (HopMyIHUpoOBaTh OOOOIIECHHUS U
BBIBOJIBI  OTHOCHUTEIBHO  JIOCTOBEPHOCTH
pe3yabTaTOB  HMCCIENOBAHMS, COCTABISATH
O0OCHOBAaHHBIM OTYET O MPOJAETAHHON
pabore;

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

OPHEHTUPOBATHCS B PA3TMUHBIX HCTOUHMKAX
uHpopManuu (HayyHO-TIOMyJIsIpHAs
aUTepatypa  XMMHYECKOTO  COJCpIKaHUS,
CIpaBOYHbBIE nocoous, pecypcbl
WuTepHera), aHanmu3upoBaTh HHPOPMAIUIO
pa3NUYHBIX BUIOB U (OpM INpencTaBiIeHUs,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

dbopmynupoBaTh 3ampochl W TMPUMEHSTH
pa3IUYHbIE METOJBI MPHU MOUCKE U OTOOpE

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

npuobperaTh OTIBIT MCIIOJIb30BaHNUs

1MH(OPMaIMOHHO-KOMMYHHUKATHBHBIX

HETIOCIIeI0BATEINBHO, JOIyCKaeT
HETOYHOCTHU B ONpPCACIICHUN
NOHSATHH, HE YMEET J10Ka3aTelbHO
000CHOBATh CBOU CYXKJICHUSI.

OueHka «HeY/I0BJIETBOPUTEIbHOY.
Ecin oOyuaromuics UMEET
pa3po3HEHHEIE, OeccucTeMHBIC
3HaHUA, HC YMCCT BBIACIIATH I'NIAaBHOC
U BTOPOCTENCHHOE,  JOIMYyCKaeT
OLIMOKU B OINpEAEICHUN IOHSITUH,
UCKa)KaeT WX CMBICH, OecropsaodHo
U HEYBEPEHHO M3JIaraeT MaTepuall.
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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-
CUMBOJIMYCCKHUEC CPCACTBA HAJIAJHOCTHU,

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 CaMOCTOSATEIbHO WIIN
COBMECTHO co CBEpPCTHUKAMHU npu
BBINOJHEHUM XUMHYECKOr0 SKCIEPUMEHTA,
MPAKTUIECKOH pabOThI IO HCCIICOBAHHIO
CBOMCTB HM3Yy4aeMbIX BEUIECTB, peaIu3allu
yueOHOro mpoekra U  (OopMyIupOBaTh
BBIBOJBI 0 pe3yjbTaTaM IPOBEIECHHBIX
HUCCIEOBAaHUM yTeM COIJIaCOBAHMUS
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
NEHCTBUIM MpH BBHINOJHEHUHM Y4YEOHBIX U
UCCIIeIOBAaTEeIbCKUX ~ 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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JMUCT PACCMOTPEHHWH U OJOBPEHUI
padouyeil mporpaMMbl M CHUTIIHHbBI
O.12 Xumus

21.02.19 3emJueycrpoiicTBo

1) PaccmoTtpeHa u ogobpeHa:

a) Ha 3acepaHuu npeaMeTHO-UMKNOBOW METOAUYECKON KOMUCCUN
npotokon Ne 5 ot 05.04.2023r.

MNpeacegarens MNUMK '74-/ @ MeaHosa HO.H.

6) Ha 3acegaHum metoauyeckoin komuccuu oraenerus Crno
npotokon Ne 7 ot 11.04.2023 .

[peaceaarenb METOAUYECKON KOMUCCUN f'i 2’944»-/7 OavHa E.B.

)

poggeccuoHanbHoM cgepbl no npogunio MMNCC3

2) PaccmoTtpeHa u onobpeHa npencnau e

3 "?lp@aneﬂuﬂ Pocpeectpa Omckoi obnacty,
- % A.B. Haraes

HavanbHUK
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MU3MEHEHUS U JONNOJIHEHUSA
K padoueii mporpamMme JuCUUIIMHBI
01.12 Xumusn
B cocrage IIIICC3 21.02.19 3emaeycTpoiicTBO

BepomocTb 3aMmeHeHUn

Ne Bua obHoBNEHUN CogaepxaHne nsmeHeHun, BHocumbix B OMNMOTT OGOCHOBaH?e
n/n N3MEHEHNI
O6HoBneHne Ha |be3 nameHeHus ExxerogHoe
1 | 2024/25 y4ebHbi obHoBNEHNEe
roq

Begywmn npenogaeatens /Oertapesa O.A./

Paboyas nporpamMma nepecmoTpeHa; obcyxaeHa 1 oqobpeHa Ha 3acedaHuy NpeaMeTHO-

LIMKIIOBOW MeTognyeckomn kommcemm, npotokonmn Ne 6 oT «_19 » mapta 2024r.

“Ho,
Mpencepatens MNMUMK <" [/MeaHoBa HO.H./
OpobpeHa meTtoamnyeckon kommuccmen otgenenunsa CrO, npotokon Ne 6 oT «_26 »

mapta 2024r. £ a%m Z

Mpenceparenb meToguyeckon kommucenm otgenenms Cro /fOpunHa E.B./
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MU3MEHEHUS U JONNOJIHEHUSA
K padoueii mporpamMme JuCUUIIMHBI
01.12 Xumusn
B cocrage IIIICC3 21.02.19 3emaeycTpoiicTBO

BepomocTb 3aMmeHeHUn

Ne Bua obHoBNEHUN CogaepxaHne nsmeHeHun, BHocumbix B OMNOT OGOCHOBaH?e
n/n N3MEHEHNI
O6HoBneHne Ha |be3 nameHeHus ExxerogHoe
1 | 2025/26 y4ebHbI obHoBNEHNEe
roq
/ 7’2?}-
Begywmn npenogaeatens & /BanabwHa H.A./

Pabouas nporpamma nepecmoTpeHa, obcyxaeHa n ogobpeHa Ha 3acegaHMm NpeaMeTHo-

LIMKIIOBOW MeTognyeckomn kommcemm, npotokonmn Ne 5 ot « 18 » mapta 2025T.
Mpeacepartens MNUMK < ' [MBaHoBa FO.H./

OpnobpeHa meTtoamyeckon komuccuen otaenennst ClrNO, npoTtokon Ne 7 oT « 10 »

anpena 2025r.

&é{/; :
Mpencepatenb meToguyeckon kommuceum otgenenms Cro 74 /fOpunHa E.B./
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3.2.1. OcHOBHBIC ITeYATHBIC M3AaHUA
IleyaTHBIX U3MAaHUI HET

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

1. I'a6puensa O. C. Xumus. 10-i knacc. ba3oslit yposens : yueOnuk / O. C. ['abpuensH,
N. T'. Octpoymos, C. A. CinankoB. — 6-¢ u3a., crep. — Mocksa : [IpocBemenue, 2024, — 128
c. : wmn - ISBN 978-5-09-112176-6. - Tekctr : omekrponnbii. - URL:
https://znanium.ru/catalog/product/2157258 — Peskum moctyma: Uit aBTOPH3. [TOJIb30BATENICH.

2. T'abpuensu O. C. Xumus. 11-# knacc. ba3osiii ypoBens : yueOHuk / O. C. ["'abpuernss,
N. T. Octpoymos, C. A. CnagkoB. — 6-¢ u3., crep. — Mocksa : [Ipocsemenue, 2024, — 127,
[1] ¢ : mm — ISBN 978-5-09-112177-3. - Tekcr : osnektpoHHbii. - URL:
https://znanium.ru/catalog/product/2157262 — Pexwum noctyma: 1jisi aBTOpHU3. TOIb30BATEIICH.

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKH

1. AnekcangpoBa 3. A. Heopranuwdeckas xumusi. TeopeTHdyeckue OCHOBBI H
1abopaToOpHbI NMpakTUKYM : y4eOHuK / D. A. AnekcanmpoBa. — 3-¢ u3l., crep. — CaHKT-
[TetepOypr : Jlanb, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — TekcT : 2MEeKTPOHHBINA. —
URL.: https://e.lanbook.com/book/130569 — Pesxxum moctyma: ajis aBTOPU3. MOJIB30BATEIICH.

2. KapnoBa A. A. Oprannueckast XUMHS Ul IIKOJBHUKOB : ydeOHoe mocobme / A. A.
Kaprmoa, A. H. JleBkuH. - 2-¢ u3z. - Cankr-IlerepOypr, 2021. - 382 ¢. - ISBN 978-5-288-06109-
7. - Tekct : snektponnsiii. - URL: https://znanium.com/catalog/product/1840354 — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.
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MU3MEHEHUS U JONNOJIHEHUSA
K padoueii mporpamMme JuCUUIIMHBI
01.12 Xumusn
B cocrage IIIICC3 21.02.19 3emaeycTpoiicTBO

BepomocTb 3aMmeHeHUn

Ne Bua obHoBNEHUN CogaepxaHne nsmeHeHun, BHocumbix B OMNOT OGOCHOBaH?e
n/n N3MEHEHNI
OOGHoBneHne Ha |AKkTyanusaumsi cnucka nutepaTtypbl ExxerogHoe
1 | 2026/27 y4ebHbI obHoBNEHNEe
roq
/ 7’2?}-
Begywmn npenogaeatens & /BanabwHa H.A./

Pabouas nporpamma nepecmoTpeHa, obcyxaeHa n ogobpeHa Ha 3acegaHum NpegMeTHo-

LIMKIOBOW MeTognyeckom kommcemm, npotokonmn Ne 5 oT « 12 » maga 2026 .

) / / /
e
Mpeacepatens NMUMK /// / ®ununnosa U.B./

OpobpeHa meToamyeckon komuccuen otaeneHusi CI1O, npotokon Ne 6 ot « 16 »

mwoHa 2026.

/ 74
MNpeacepatens metogmyeckomn kommccun otaenenus Cro '{a /MNutanesa T.10.
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3.2.1. OcHoBHELIE TEYaTHLIEC U3MAHUS
IleyaTHBIX U3MAaHUI HET

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

1. I'a6puensa O. C. Xumus. 10-i knacc. ba3oslit yposens : yueOnuk / O. C. ['abpuensH,
N. T'. Octpoymos, C. A. CnaakoB. — 7-e u31., crep. - Mocksa : [Ipocsemienue, 2025. - 129 c. —
ISBN 978-5-09-124953-8. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2202349— Pexxum gocTyra: s aBTOpHU3. M0JIb30BaTEIEH.

2. I'abpuenanO. C. Xumus. 11-i kinacc. ba3zoBerit ypoBens : yueOnuk / O. C. I'abpuernsiy,
H. I'. Octpoymos, C. A. CnankoB. — 7-e u3f., crep. - Mocksa : [Ipocsemenue, 2025. - 131 c. —
ISBN 978-5-09-127052-5. - Tekct : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2220381— Pexxum moctyra: ajsi aBTOpHU3. MOJIb30BATEIICH.

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKH

1. AnekcangpoBa 3. A. Heopranuwdeckas xumusi. TeopeTHdyeckue OCHOBBI H
71ab0paToOpHbI NpakTUKYM : y4eOHuk / D. A. AnekcanapoBa. — 3-¢ u3l., crep. — CaHKT-
[TetepOypr : Jlanb, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — TekcT : 2MEeKTPOHHBINA. —
URL.: https://e.lanbook.com/book/130569 — Pesxum moctyma: ajis aBTOPU3. MOJIB30BATEIICH.

2. I'apmn, A. I1. O0mas u HeopraHW4ecKass XMMHs B CXEMax, PUCYHKaX, TaOJuIax,
XUMHYECKHX peakuusx : yueonoe nmocooue / A.Il. 'apmun. — 2-e u3n., ucnp. u gorn. — MockBa
: MTHOPA-M, 2025. — 304 c. —ISBN 978-5-16-020345-4. - Tekcr : snekrponnsid. - URL:
https://znanium.ru/catalog/product/2169833— Pexxum moctyma: 11 aBTOPHU3. MOIb30BATEICH.

3. KapuoBa A. A. Opranuueckas XUMus AJsl IIKOJBHUKOB : yueOHOoe mocobue / A. A.
Kapuoga, A. H. JleBkuH. - 2-e uzn. - Cankr-IlerepOypr, 2021. - 382 c. - ISBN 978-5-288-06109-
7. - Tekcr : snektponnbii. - URL: https://znanium.com/catalog/product/1840354— Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENEH. .
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