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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBPA3OBATEJIbHOM JUCIHUAILIAHBI OY1.07 XUMUA

1.1. MecTO AUCHUNJIMHBI B CTPYKTYPe OCHOBHOI npodeccCHOHATBHOM 00pa30BaTe/IbHOM

NMPOrpamMMbl

OO6meoOpa3oBaTenbHas AUCHUIUIMHA «XUMHS» HU3ydaeTcs Ha 0a30BOM ypOBHE B
00111e00pa3oBaTEIbHOM IMKJIE YIeOHOTO IJIaHa OCHOBHOM MPOodeCCHOHAILHON 00pa30BaTEIbHON
nporpamMmsbl B coorBeTcTBUU ¢ PI'OC no cneunanbHocTsIM 43.02.15 TToBapckoe U KOHAUTEPCKOE
JEeJ10.

[Ipu peanuzanuu pabouelt mporpamMmbl 0O0IIEOOpa3OBaTEIHHON YUYEOHON UCIUTUTHMHBI
OV /.07 «Xumus» MOTYT OBITh UCTIOJIB30BAHBI Pa3IMYHbIE 00pa30BaTEIbHBIC TEXHOJIOTHH, B TOM
YHCIIE HJIEMEHTHI TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA, YJIEKTPOHHOTO 00y4eHUsI.

1.2. lleab ¥ nJ1aHUpYyeMble Pe3yJbTAThI 0CBOCHHUS TUCHMIJIUHBI:

1.2.1. Ileanb o0meo0pa3zoBaTeIbHON TUCIHIIMHBI

dopMHUpOBaHUE y CTYJACHTOB MPEICTABICHHS O XUMUYECKOH COCTABIIAIONICH €CTEeCTBEHHO-
Hay4YHO! KapTHHBI MHMpa KaK OCHOBbI IPUHATHUS PEIIEHUH B KU3HEHHBIX U MPOU3BO/ICTBEHHBIX
CUTYyalMsIX, OTBETCTBEHHOTO MMOBEJACHUS B IPUPOIHOM CpEIE.

3agaun IUCHUILIUHBIL:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX IPOIECCOB M
SBJICHUA B OKpYy)Kalolled cpenae, LEIOCTHOH HaydyHOM KapTHHbI MHpa, B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (POPMYJIbI HEOPraHWYECKUX M OPraHUYECKHX BEILECTB,
YPaBHEHUS XHMUYECKUX PEAKIHM, OOBICHATH HMX CMBbICI, HHTEPIPETUPOBATH PE3YJIbTATHI
XUMHYECKHX KCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKU IMPOBEACHUS MPOCTEHIIMX XUMHUYCCKUX IKCIEPHUMEHTATBHBIX
UCCIIeIOBaHUH ¢  cOOJrofieHMeM TpaBuil  0€30MacHOro oOpallleHHst C  BEleCTBAMU U
1a00paTOPHBIM 000PYI0OBaHHUEM;

4) pa3BUTh YMEHMs HCIIOJIb30BaTh MHPOPMALMIO XUMHUECKOTO XapaKTepa U3 paziIMuHBIX
HCTOYHUKOB,

5) cdopmupoBaTh yYMEHHsS IPOTHO3UPOBATH IOCIEACTBUS CBOEH JEATENBHOCTH H
XUMHUYCCKUX IMPUPOJHBIX, OBLITOBBIX U MPONU3BOACTBCHHBIX IIPOICCCOB;

6) copMHUpOBaTh NOHUMaHUE 3HAYMMOCTH JOCTHKEHUH XUMHUECKOW HAyKU U TEXHOJIOTHM
JUTSL Pa3BUTHS COLMAIBHON U TIPOU3BOICTBEHHON cep.

1.2.2. IInanupyemMsble pe3yJbTaThl 0CBOCHHS 0011e00pa30BaTe/IbHON JUCHUILINHBI B
coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO. Ocoboe 3HaueHuE
JUCLUIUIMHA UMEeeT NMPpH GOPMUPOBAHUM U PA3BUTUHU OOLIMX KOMIIETEHIIUN






Kon n Ili1anupyeMble pe3y/abTaThl OCBOCHHUS AUCHUILIMHBI

HAHMEHOBaHHUeE

¢popmupyembIx O6mue’ JluCuMIIMHAPHbIE

KOMIIEeTeHI M ii

OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BIAQACTb CHUCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas  BKJIIOYAECT:

Bribupats - TOTOBHOCTh K TPYJy, OCO3HaHHE LIEHHOCTH | OCHOBOIIOJAraroIlue MOHATHS (XMMMUYECKUH 3JEMEHT, aToOM, 3JIEKTPOHHas

CIIOCOOBI MacTepCcTBa, TPYAO0I00HE; o0oJsiouka aToma, s-, p-, d-3JIeKTpOHHBIE OPOUTANIN aTOMOB, HOH, MOJIEKYJIa,

pelieHns 3a1a4 | - TOTOBHOCTb K  aKTMBHOM  JESTEIBHOCTH | BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCT, CTENEHb OKHUCICHMS, XMMHYECKas

npoeCCHOHANb | TEXHOJIOTHYECKOI u COLIMAJILHON | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSPHbIA OO0BEM, YIJIEPOIHBIA CKEJET,

HOM HaIpaBICHHOCTH, CIHOCOOHOCTh HMHULUHUPOBATh, | (YHKIMOHAJIbHAS IPYIIA, pajuKai, U30MEpHsl, H30MEpbl, FTOMOJOTUYECKUI

NEeSATEIbHOCTH IJIJAHUPOBaTh M CaMOCTOSITENIBHO  BBIIOJHATE | PsJl, TOMOJIOTH, YTIIEBOAOPOABI, KUCIOPOA- ¥ a30TCOAEPKALLNE COCIUHEHHS],

IIPUMEHUTEIBHO | TAKYIO JESTEIBHOCTD; OMOJIOTMYECKH aKTHBHbIE BellecTBa (YIJIEBOABI, >KUPBI, OCNKHU), MOHOMED,

K pa3JIM4YHbIM - HHTEpeC K pa3InYHbIM chepam | monmuMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COCAMHEHUS,

KOHTEKCTaM npoeccCUOHABLHOMN 1eATENIbHOCTH, KpUCTANINYECKasi PEIIeTKa, THIbl XMMHUYECKMX PEAKUMHA (OKUCIUTEIbHO-
OBiaieHne  YHUBEPCAJIBHBIMM  YYeOHBIMHM | BOCCTAHOBUTEIbHBIC, SK30-M SHAOTEPMHUUECKUE, PEAKIINA HOHHOTO OOMEHa),
NMO3HABATEJILHBIMHU JAeHCTBUAMM: pacTBOp, IEKTPOIUTHI, HEAJIEKTPOIUTHI, MIEKTPOJIUTHYECKAs AUCCOLUALINS,
a) 0a3o0Bble JIOTHYECKHUe AeliCTBHS: OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEAKIIUH, XUMHYECKOE
- CaMOCTOSATEIIEHO (bopmyaHpoBaTh U | paBHOBECHE), TEOPUM M 3aKOHBI (TEOpUsS XUMHMUYECKOTO CTPOCHHMS
aKTyaJlu3upoBaTh NpoOiieMy, paccMaTpuBaTh €€ | opraHMueckux BemectB A.M. byrtnepoBa, Teopusi 3JIEKTPOJUTHYECKON
BCECTOPOHHE; Jucconyanuu, nepuogudeckuil 3akon [[.1. Menneneesa, 3aK0H COXpaHEHUs

- YCTaHaBJ'H/IBaTI) CYHIGCTBGHHBIﬁ HpI/I3HaK NI
OCHOBaHUS [UIsl CpaBHEHMs, Kiaccuuxanuu u
0000IIICHHS;

- ONpeleNsTh IeNu JAeITeIbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIABIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B

3aJaBaThb

MaCCI)I), 3aKOHOMCPHOCTH, CHUMBOJIUYECKUM SI3BIK XUMHH, @aKTOHOFH‘IeCKI/IC
CBCIACHHUA O CBOI>'ICTB8.X, COCTaBE, MOJYYCHUH U 0€30ITaCHOM HCITOJIb30BaHUH
BaXKHEHUIIINX HCOPraHNMYCCKUX U OPraHruvYCCKUX BCIICCTB B 6I>ITy n
HpaKTHqCCKOﬁ ACATCIIBHOCTHU YCJIOBCKA,

- YMCTb BBIABJIATH XapaKTCPHBIC IIPHU3HAKW W B3aWMOCBA3b H3YUCHHBIX
HOHHTHﬁ, IMPUMCHATH COOTBCTCTBYIOIIUC IMMOHATHUSA IIPHU ONMUCAHWUN CTPOCHUA U

1

0011e00pa3oBaTeTbHON JUCITUILTHHOM

VYKa3bIBalOTCSl JINYHOCTHBIE M MertamnpenMmerHsle pesynsratel u3 ®I'OC COO (B mocnennedt pemakuuu ot 12.08.2022) B orrmaronsHOH ¢opme, (GopMupyemble
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paccMaTpuBaEMbIX SIBICHUSX;
- BHOCUTb KOPPEKTHUBBI B  JICSITEIBHOCTb,
OLICHMBATh COOTBETCTBUE pE3YJIbTATOB LEJSM,
OIIEHUBATh PUCKHU MOCIEACTBUM NESITEILHOCTH;

- pa3BuUBaTh KPEATHMBHOE MBIIUICHHE IpU
peIIeHUH KU3HEHHBIX MPo0IeM

0) 0a30BbIE HCCIEN0BATENbCKUE e CTBUS:

- BJIAJICTh HaBBIKAMH Y4EOHO-HCCIICIOBATEIHCKON
U TPOEKTHOW  JEATEIBHOCTH,  HaBBIKAMU
paspenieHus mpooem;

- BBISIBJISITh TPUYUHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIMN3UpPOBATh 33]1a4y, BBIJIBUTATh TUIIOTE3Y €€
perieHus, HaXOIUTh apryMEHTHI JUISt
JIOKA3aTeJIbCTBA CBOUX YTBEP)KJICHUH, 3a7aBaTh
rapameTpbl U KpUTEPUU PEILICHNUS,

- QHAJIM3HUPOBATH MOJYYEHHBIC B XOJI€ PEIICHUS
3a/1auyd Pe3yNbTaThl, KPUTUUYECKU OIEHWBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B [TIO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEAEATEIHbHOCTH,

- yYMeTb HUHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BBIABUIaTh  HOBBIE  HUJIEH,
OpUTHHAJILHBIC TTOX0/bI U PEIICHUS;
- CITIOCOOHOCTD UX MCIIOJIb30BAHMS B
ITO3HABATEIBHON U COLMAIBHON NPAKTUKE

npeajiaraTtb

CBOMCTB HEOPraHMYECKUX M OPraHUYECKHX BEIIECTB U HX IIPEBPALLCHUN;

BBISIBJIATH  B3aMMOCBS3b  XMMHUYECKMX  3HAHUW C  MOHATHSAMU U
MNpEaACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHLIX MMTPCAMCETOB,

- yMETh UCIOJIb30BaTh HAUMEHOBAaHUS  XUMHUYECKUX  COEIMHEHUU
MEKJIYHAPOAHOTO COK3a TEOPETUYECKOW M NPUKIAJAHOW XHUMUU U

TPUBHUAJIbHBIC HA3BAHUS BKHEHUIIINX BEILIECTB (3TUJICH, alleTUJICH, [NIULIEPHH,
denon, dopmanpaerun, YKCYCHas KHUCIIOTA, TJIMIWH, YyrapHbBIA ras,
YIJIEKUCIIBIM Ta3, aMMHaK, ranieHas u3BeCThb, HEralleHas U3BECTh, IUThEBAs
cola W JpPYyrux), COCTaBIATH (OPMYJIBI HEOPTAaHUYECKUX M OPraHUYECKUX
BEIIECTB, YPAaBHEHHUS XUMHUYECKHX pEaKINil, OOBACHATH UX CMBICI;
MOJITBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOUIMMU HKCIIEPUMEHTAMH U 3alIUCSAMU YPABHEHUN XMMHYECKUX
peaKuuii;

- YMEThb YCTaHaBIIUBaThb NPUHAMJICKHOCTh W3YYEHHBIX HEOPraHUYECKUX HU
OpraHMYECKUX BEIECTB K OMPEEIIEHHBIM KJIaccaM M IpyIaM COeAMHEHUH,
XapaKTEepU30BaTh MX COCTAB W BAXKHEHIIME CBOMCTBA; OINPEAENATh BHJIbI
XUMHUYECKHX CBSI3eH (KOBaJCHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOAHAs),
TUIBI KPUCTAUTMYECKUX PEIIETOK BELECTB; KIACCU(PHUIINPOBATH XUMUYECKHE
peaxiuu;

- chopMupoBaTh MpPEACTABIEHUS: O XMMHUYECKOHM  COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHHM B TIO3HAHUU SIBJICHUUN
Opupobl, B (OPMHPOBAHUU MBIIUIEHUS M KYJIbTYpbl JIMUHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMUMOM JIJIsl pEIIEHUs PAKTUUECKUX
3a7ja4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOULIEHUS K CBOEMY 3J0POBBIO U
MPUPOAHON CpeliE;

- YMETh NPOBOJUTH pacyeThl M0 XUMHYECKUM (GOpMysIaM U YpaBHEHUSIM
XUMUYECKMX  pEeakUuid ¢  HCHOJIb30BaHHWEM  (PU3MYECKHX  BEJIUYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONH CTOPOHBI: Macchl, 00beMa
(HOpMaJnibHBIE yCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMMUYECKHE 3HAHMsI Ui MPHUHIATHUS PELICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM
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OK 02.
Hcnons3oBath
COBpEMEHHBIC
CpeacTBa
MOVCKA, aHaJIH3a
u
HWHTEPIIPETAINH
nHpopManuu u
MH(POPMAIMOHH
bI€ TEXHOJIOTUHU
TUISL
BBITIOJTHEHUS
3ama4
npodeccuoHallb
HOU
JeSITeIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33pPEHU,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKd U OOIIECTBEHHOM MPAKTUKH,
OCHOBaHHOTO Ha Jaore KYJBTYP,
CIOCOOCTBYIOLIETO OCO3HAHHIO CBOEr0 MeECTa B
MIOJINKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHHUE SI3bIKOBOW M UMTATEIbCKOU
KyJbTYpbl KaK Cpe/ICTBa B3aUMOJEHCTBUS MEXIY
JIFOJIbMU U TTIO3HAHUS MUDPA;

- OCO3HAHHWE ILIEHHOCTH HAy4HOH JeATeIbHOCTH,

TOTOBHOCTh  OCYLIECTBISATh  IPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIESITENIbHOCTD
WHAWBUYaIbHO U B IPYIIIIE;

OBnajgeHne  yYHMBepPCAJIBHBIMM  y4eOHBIMH

NMO3HABATEJILHBIMU J1efiCTBUAMM:

B) padoTa ¢ nndopmanmeii:

- BIIa/IETh HaBBIKAMH MOJy4YeHUS WHPOPMAIUU U3
HWCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIILHO
OCYLIECTBJIATh MOMUCK, aHAJIN3, CUCTEMATU3AINIO
W UHTEpOpeTanuio HHPOPMAIMHN  Pa3IUnYHBIX
BUJIOB ¥ (POPM MpeACTaBICHUS;

- co37aBaTh TEKCThI B Pa3MYHBIX (opMarax c
y4eTOM Ha3HaYeHHs WHGOpPMAlUU € 1EIeBOU
ayIUTOPUH, BBIOUpAs ONTUMAIBHYIO (opMy
MPEACTABICHUS U BU3YyaTU3ALINHY;

- OIICHWBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(pOpMallUK, €€ COOTBETCTBHE TIPABOBHIM U
MOPAIbHO-ITHYECKUM HOPMaM;

- HWCIONIb30BaTh CPEJICTBA HH(POPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHH B pENICHUU

- yMeTb IUIAHMpPOBAaTb U  BBIIOJHATH XUMHWYECKUH  3KCIEPUMEHT
(mpeBpailieHusi OpPraHWYecKUX BEIIECTB NPU HArpeBaHUM, MOJyUYEHHUE
STWJIEHA U U3YyYEHUE €r0 CBOMCTB, KQUECTBEHHBIE PEAKLUU HA allbJETU[BI,
Kpaxmaj, YKCYCHYIO KHCJIOTYy; JeHaTypanusi OeJKOB IIpH HarpeBaHuu,
[[BETHBIE pEAaKUUU OENIKOB; NPOBOIUTH pPEAKUUHd HOHHOTO OOMEHa,
OTPEEIATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIINH Ha CyJbdar-,
kapOOHAaT- W  XJOPHI-aHHOHBI, HA KAaTHOH aMMOHUS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3aaun 1o TemMaM "Meramisl" u "Hemertamnsl") B
COOTBETCTBUHM C TMpaBWJIAMH TEXHHKH O€30IaCHOCTH NpU OOpAIICHUU C
BEIIECTBAMH U JIA0OpATOPHBIM 000pPYAOBaHUEM; MPEICTABISTh PE3YJIbTAThI
XUMHYECKOTO IKCTIEPUMEHTA B (POPME 3aIUCH YPABHEHUH COOTBETCTBYIOLIHX
peakiuii 1 GopMyITUPOBATH BHIBOIBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

- yMeTh AaHaJIM3MPOBATh XHWMHUYECKYI0 HH(OPMAIHIO, MOJYyYaeMylo W3
pa3HbIX MCTOYHHKOB (CpeICTB MaccoBOod HHGopmainuu, cetb MHTepHeT u

ApyrHe);

- BJIaJEeThb OCHOBHBIMM METOJAAMU HAy4YHOTO IIO3HAHUS BELIECTB MU
XUMHUYECKMX  SIBICHUM  (HaOmioJeHue,  HU3MEpeHHe,  SKCIIEPUMEHT,
MOJIEIUPOBAHHE);

- yMeTb MNPOBOJUTH pacyeThl MO XUMHUYECKHUM (QopMysiaM U YpaBHEHHUSIM
XMMUYECKUX peakuuil ¢ HCHOoJb30BaHHWEM  (U3UYECKUX  BEJUYUH,

XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopManbHbIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMHMUYECKHE 3HAHMs JJIsl NPUHATHSA PEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




KOTHUTHUBHBIX,
OpraHU3aIUOHHBIX
TpeOoBaHMI

KOMMYHHKATHBHBIX u
3aJad ¢ COOJNIIOJICHHEM
PrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, THTHEHBI, PeCcypcocOepekeHus,
MPaBOBBIX W JTHYECKUX  HOPM,  HOPM
nH(pOpMaMOHHOM 06€301MacHOCTH;
- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopManuu, nHOOPMAITMOHHONW 0€301TaCHOCTH
JUYHOCTH,

OK 04.

S dexTnBHO
B3aHUMOEICTBO
BaTh U paboTarh
B KOJIUICKTHUBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBbIKAMU y4eOHo-
HCCIIE/IOBATENILCKOW, MPOEKTHOW W COLMAIBHOMN
NEeSATEIbHOCTH;

OBinanenue YHHUBeEPCAJIbHBIMHU
KOMMYHUKATHUBHBIMHU /IeHiCTBUSIMH

0) coBMecTHAsI 1eATEIbHOCTD.

- TIOHMMAThb M HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHOU ¥ UHJIMBUyaJIbHOU pabOThI;

- NPUHUMATH LEIU COBMECTHOM JAEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JEHUCTBUS MO
€e JOCTH)KECHUIO: COCTaBJIATh IUIAH JIEWCTBUM,
pacmpenenarb  poad € y4YeTOM  MHEHHUH
YYaCTHUKOB OOCYXJaTh pe3yibTaThl COBMECTHON
paboTHI;

- KOOpPJAMHUPOBATh W BBINOJHATH padoTy B
YCIOBHSAX peanbHOoro, BUPTYAJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYHIECTBJIATh IO3UTHUBHOE CTPATETHYECKOE
[OBEJICHUE B PA3JIMYHBIX CUTYaLUSAX, IPOSBIATH
TBOPYECTBO " BOOOpaKkeHueE, OBbITh

- yMeTb IUIAHUPOBaTb M  BBIIOJHATH XUMHUYECKUH  SKCIEPUMEHT
(mpeBpallleHusi OpPraHWYeCKUX BEIIECTB IIPU HArpeBaHUM, IOJyYEHUE
STUJICHA U U3YYEHHE €ro CBOWMCTB, KAUECTBEHHbIE PEAKIIMU Ha ajlbJeTrUipbl,
KpaxMmajl, YKCYCHYIO KHCIOTYy; JeHaTypanusi O€lKOB IIpM HarpeBaHuU,
[[BETHbIE pEaKUuu OEIKOB; MPOBOJIUTh PpEaKUUd HOHHOrO OOMEHa,
OIPEEIATh CPENY BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIIMM Ha CyIb(aT-,
KapOOHAaT- M  XJOPUJI-aHUOHBI, HA KAaTMOH aMMOHHS;  pellaTh
SKCIIEpUMEHTaJbHbIe 337auu 1o Temam "Meramisl" u "Hemeramnel") B
COOTBETCTBUHM C TMpaBWJIAMH TEXHMKH O€30MacHOCTH Npu OOpaLIeHUU C
BElIECTBaMH U J1a0OpaTOPHBIM 000pPYAOBAHUEM; IMPEJCTABISTh PE3YJILTAThI
XMMHYECKOI'0 3KCIIEpUMEHTa B (pOpMe 3allUCH YpaBHEHUI COOTBETCTBYIOIINX
peaxiuii 1 GopMyJIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB




WHULIMATUBHBIM
OBnajenue YHHBepPCAJIbHBIMU
peryJsiTUBHBIMHU AeHCTBUSMMU:

I') MPUHSATHE Ce0sI M APYTUuX JK/Ieid:

- TOpUHUMATh MOTHBBI M apryMEHThI JPYTHX
JIOJIEH pu aHallu3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- PU3HABATh CBOE MPaBO U MPaBO APYTUX JIOJeH
Ha OIIIHOKHU;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C
MO3UIIMU IPYTOT0 YEIOBEKa,

OK 07.
CoelicTBOBAaTh
COXpaHEHUIO
OKpYy Karoleu
Cpenbl,
pecypcocOepex
CHMIO,
MIPUMEHSATH
3HaHUA 00
W3MCHCHHUU
KJIuMara,
TIPUHIIMUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ HeKTUBHO
JIEIICTBOBATh B
YpE3BBIYANHBIX
CUTYaIUAX

B o6s1acTH 3K0/10rM4eCKOr0 BOCIIUTAHHUSA:

- ¢(hOpMHUPOBAHHOCTH PKOJIOTUYECKON KYJIBTYPBHI,
IMOHUMaHUE BJIUSHHUSA COLHAIBHO-3KOHOMUYECKUX
MPOLIECCOB  HA  COCTOSIHUE  MPUPOJHONM U
COLMAJIGHOW CpeNbl, OCO3HaHHWE TII00AJIHLHOTO
XapakTepa 9KOJOTHUYECKUX MPo0IieM;

- TUIAHUPOBAHHE M OCYIIECTBJICHUE IEHCTBUU B
OKPY’KaIOIllEW Ccpele Ha OCHOBE 3HAHUA Leled
YCTOMYMBOIO Pa3BUTHUA YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUM, IPUHOCIIINX
BpEIl OKPYKAKOWIEH Ccpeae;

- yMEHHE TMPOTHO3UPOBATH HEOIATOMPUITHBIE
3KOJIOTUYECKHUE MOCIIECICTBUS MPEATPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- pacmmpeHue onbITa
JKOJIOTMYECKOW HANIPaBIECHHOCTH;
- OBJIa/IeHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKOU, IPOEKTHON U COLMAIIBHOU
JIEATEIIbHOCTH;

JACATCIIBHOCTH

- chopmMupoBaTh MPEACTABICHHUS: O XHMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOW KapTHUHBl MHpA, POJM XUMHUU B MO3HAHUU SIBICHUI
NpUPOJLI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOAMMOMN JIJIsl PEIICHUs TPAKTHYECKUX
3a/1ady ¥ JKOJIOTHYECKH OOOCHOBAaHHOTO OTHONICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHON cpene;

- YMETh COOJIIOJIaTh MpaBUJia SKOJOTUUYECKH II€JIeCO00pa3HOTO MOBEJACHUS B
OBITY U TPYJOBOH AEATETHLHOCTU B IEISIX COXPAHEHUS CBOETO 30POBBS U
OKPYXAaIOIIEl TPUPOJHOW CpENbl; YUYUTHIBATH OMACHOCTh BO3JCHCTBUS HA
JKUBBIE OPTaHU3MBbI OIPENEIEHHBIX BEIIECTB, ITOHUMAas CMBICI ITOKa3aTellst
MPEAEIbHON TOMYCTUMOW KOHIEHTPALUHU
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O6beM yueOHOM TMCUMILIHHBI M BU/IbI Y4e0HO#i padoThI

Buna yueOHoii padoThl Odnem &
yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHHIIJIMHBI 190
B T.4.
OcCHOBHOE coJIepKaHue 104
BT. 4..
TEOPETUIECKOE O0yUCHUE 62
MIPAKTHYECKHUE 3aHATHUS 22
nabopaTopHEIC 3aHATHS 20
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoepRaHne 74
NMPUKJIATHOTO0 MOJYJIAA)
BT. 4..
TEOPEeTUICCKOe 00yICHHE 32
MPAKTHYECKHUE 3aHATHUS 18
nabopaTopHBIC 3aHATHS 24
IIpome:xxyTouHasi aTTecTamust (3K3aMeH) 12




2.2. TemaTuyeckuii NJIAH M CoJlep:KaHUe TUCIHNJIMHBI

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOTro MaTepuaa(0CHOBHOE M MPO(ecCHOHAIBLHO-OPHUEHTHPOBAHHOE),
JadopaToOpHbIe M NMPAKTHYECKHUE 3aHATHS, IPUKJIATHON MOYJIb

O0beM
yacoB

dopmMupyemblie
KOMIIeTEeHIIUHN

| cemecTp

32

PA3JIEJI 1. OCHOBbBI CTPOEHUS BEIHECTBA

OcHoBHoOe coaep:kaHue

Tema 1.1.
Crtpoenue aToMOB
XUMHYECKHX
AJIECMEHTOB | MPUPOA
XUMHUYECKOH CBSI3U

Conep:kanue y4eOHOro MaTepuaa

.JIeKIII/IH, TCOPETUYECCKHUEC 3aHATUA

N

CoBpeMeHHast MoJieIb CTpoeHus arToMa. CUMBOJIMYECKHUM SI3bIK XUMUU. XUMUYECKUM 2JIEMEHT.
DNeKTpOHHAs XUMHYECKOH KoHpuryparus atoma. Kinaccudukarms XaMU9IecKrX 3JIEMEHTOB (S-, P,
d-anemenTbl). BasieHTHBIE 271eKTPOHBI. BaeHTHOCTS.

DIIeKTPOHHAS MIPUPOJIa XUMUYECKOUN CBSI3H. DIEKTPOOTPHUIATEIIBHOCTh.  BUIBI XUMHUYECKOU
CBs3M (KOBaJICHTHAsI, MOHHAS, METAJJIMYECKasi, BOAOPOIHAS) U CIIOCOOBI ee 00pa30BaHUs

IIpakTH4yeckoe 3ansATHE.

Pemenue 3aganuii Ha KCIOJIB30BAHUE XMMUYECKON CUMBOJIMKY M HA3BAHUN COEAUHEHH 110
HOMEHKJIaType

MEXIYHAPOJHOTIO COX3a TEOPETUYECKOM U IPUKIIAJHON XUMHUU U TPUBUAJIbHBIX HA3BaHUM IS
COCTaBIICHUS] XUMUYECKUX (POPMYJT IBYXaTOMHBIX COSAMHEHUH (OKCHIOB, CYIb(GUIOB, TUIPHUIOB U
T.I1.) ¥ IPyTUX HEOPTAaHUYECKUX COCTMHEHUM OTICIIbHBIX KJIACCOB.

IIpakTrueckue 3a1aHusl Ha YCTaHOBJIEHUE CBSI3U MEXIY CTPOCHUEM aTOMOB XUMHUUYECKUX
AJIEMEHTOB U EPUOANYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCMHEHUI B
COOTBETCTBUHU C NOJ0KeHUEM [leproInuecKoi CUCTEMBIL.

OK 01

Tema 1.2.
Ileproauueckui
3aKOH U Ta0IuIa

. 1. Mennaeneea

Coaep:xxaHue yueOHOIro MaTepuaJia

JIEKIII/IH, TECOPETUICCKHUEC 3AHATUSA

N

ITepuoanueckas cucrema xuMuueckux 31neMeHToB J[.M. Menaeneea. ®U3nuecKkuii CMbICI
ITepnoanueckoro 3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XMMHYECKOro ieMeHTa B llepnonnueckoil cucreme.

MupoBo33peHueckoe u HayuHoe 3HadeHue [lepuonnueckoro 3akona /I.1. Menneneesa. [Iporaosst
J.W. MenpneneeBa. OTKpBITHE HOBBIX XMMHUYECKUX JIEMEHTOB.

IIpakTHYecKkoe 3aHATHE.

OK 01
OK 02
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[IpakTuueckue 3aaHusl HA YCTAHOBIIEHUE CBSI3U MEXKY CTPOCHHUEM aTOMOB XUMUYECKHUX
3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX JIEMEHTOB U UX COCIMHEHUI B
COOTBETCTBUHU C MOJ0KEHUEM [IeproInUeCKON CUCTEMBI.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTepU3yl XUMUUYECKUX
3JIEMCHTOB

«Metamuyeckue / HeMETaJUTMYECKHUE CBOMCTBA, DJIEKTPOOTPULIATEILHOCTh M CPOJACTBO K
AJIEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U
MOJI0)KEHUEM B IEPUOAMYECKON cUCTEME XUMUUYeCKUX A1eMeHToB J[.M. MenpaeneeBay.

PA3SJIEJI 2. XUMHWYECKHUE PEAKIINHU

Tema 2.1.
THuIel XUMHUYECKUX
peakuui

Coaep:xxanue yueOHOro MaTepuaJia 4
Jleknus, TeopeTuyeckne 3aHATHS 2
Knaccudukanus u TUIIBI XUMUYECKUX PEAKIIUI C y4acTHEM HEOPTaHUYECKUX BEIECTB. 2
KommuectBenHsle oTHOIIEHNS B XUMHUN. OCHOBHEBIE KOJIMYECTBEHHEIE 3aKOHBI B XUMUN U pPacCuCThL

[0 YPaBHEHUSIM XUMHYECKHUX peakiuii. Mol Kak equHUIa KOJTU4YecTBa BellecTBa. MospHas

Macca. 3aKOHbI COXPaHEHHSI MacChl U YHEPTUH.

3akon ABorazipo. MossipHblit 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTH T'a30B.

Peaknuu  koMIuIekcOOOpa3oBaHMWsSI C yYacTHEM HEOPraHWYECKHX BEHICCTB (HA MpuUMepe
TUAPOKCOKOMILIIEKCOB IIMHKA M aJTIOMUHUS).

IIpakTH4eckoe 3aHsATHE. 2
CocraBrieHrue ypaBHEHUN PEaKIuii COSAMHEHUS, PA3JIOKEHHU s, 3aMEIIICHHs], OOMeHa. Y paBHEHUS 2

peakuuii TOpeHusi, HOHHOro 0OMeHa, OKHCIICHHUSI-BOCCTAHOBIICHHMS.

Pacuer konMuUeCTBEHHBIX XapaKTEPUCTHK MCXOJHBIX BEIIECTB M MPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK NPOAYKTA PEAKIIMU COEINHEHUS, €CIU OJAHO U3 BEILECTB JIaHO B
M30BbITKE W/WIN CONEPKUT mpumecH. Pacder maccoBoil uiau oOBEMHON JOJM BbIXOJA MPOIYKTa
pPEaKIMKU COEAMHEHUS OT TEOPEeTHUECKHM BO3MOXKHOTO. PacueT OOBEMHBIX OTHOLIEHUH Ta3oB.
Pacuer macchl (00beM, KOJTMUECTBO BEIECTBA) MPOAYKTa PEAKINH, €CJIM OJHO U3 BELECTB JaHO B
BU/JIE PACTBOpA C OIIPEIEICHHON MacCOBOM J10JIEW PAaCTBOPEHHOI'O BELIECTBA.

VYpaBHeHUs] OKUCIEHUA-BOCCTaHOBJIeHUs. CreneHb OKucieHus. OKHUCIUTENb U BOCCTAHOBUTEINb.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMU B TPUPOJIE, IPOU3BOJACTBEHHBIX IIpoLeccax |
KU3ZHEJEATENIbHOCTH ~ OpraHu3MoB. OKHUCIMTEIbHO-BOCCTAHOBUTENBHBI IMOTEHIIMAT  CPEIbI.
CocraBieHne W ypaBHUBAaHHE  OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  pEaKUUid  METOJIO0M
3JeKTpoHHOro OanaHca. TUMIHYHBIE HEOPTraHUYECKUE OKUCIUTENN U BOCCTAHOBUTEIU. DIEKTPOIIU3
pacTBOPOB U PacIIaBOB COJIEH.

OK 01
OK 02
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Tema 2.2. Conep:xxanue y4eOHOIro MaTepuaJa 6 OK 01
DIEKTPOIUTHIECKAs Jlekuusi, TeopeTHYeCKUE 3AHATHS 2 OK 04
ARCCONHALN U Teopusi DJIEKTPOIUTHYECKON Aucconuanuu. Peakuuun MoHHOro obmena. CocTaBleHHE peakIuii 2
MOHHBI OOMeH HOHHOTO OOMEHA ITyTEM COCTABJICHHS MX IMOJTHBIX U COKPAIICHHBIX HOHHBIX YPaBHECHUM.
['maponus coneil. 3HaueHue TUAPONIN3a B OMOIOTMYECKMX OOMEHHBIX mporeccax. [Ipumenenue
TUAPOIN3a B IPOMBILIIEHHOCTH
JlabopaTopnas padora. 4
«I'maponus coneir. 2
«Peakuu HOHHOTO OOMEHAY. 2
PA3JIEJI 3. CTPOEHUE U CBOMCTBA HEOPTAHUYECKHX BEIIECTB
Tema 3.1. Coaep:xxanue yueOHOro MaTepuaJia 6 OK 01
Knaccnguxanys, Jlekuusi, TeopeTHYeCKUE 3AaHATHS 4 OK 02
HOMCHKJIATypa 1 [IpeaMeT HEOPraHMYECKOM XUMUK. B3aMMOCBA3h HEOpraHuyecKux BeriecTs. Kinaccudukanus 2
CTpOCHHIE HeopraHnyeckux BewecTs. [IpocThie u cnoxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEILIECTB
HEOPraHNHCCKUX (OKCHIBI, THAPOKCHIBI, KUCIIOTHI, co). HoMEHKIaTypa U Ha3BaHWE HEOPTAHMYECKHUX BEIIECTB
BCILECTB UCXOMS U3 UX XUMHUYECKOH OPMYIIBI MJIM COCTABICHUE XUMUYECKON POPMYJIIbI UCXOMS U3
Ha3BaHUs BEILIECTBA 110 MEXAYHAPOJAHON WJIM TPUBHAIIBHOW HOMEHKJIATYPE.
MexmonekysapHble B3aumoiencTBrs. Kpucrtamnoruaparsl. ArperaTHble COCTOSIHUS BEIIECTBA. 2
Kpucrannnaeckue u amopdusie BeecTBa. TUTIBI KPUCTALTHYECKUX PEIIETOK (aTOMHas,
MOJIEKYJIsIpHAsl, MOHHAs, METaJUTMUeCcKasi). 3aBUCUMOCTh (PU3NYECKIX CBOICTB BEIIECTBA OT TUMA
KpUCTAJUTHYECKOM perneTku. [[pudruHbl MHOr00Opa3usi BEIIECTB.
CoBpeMeHHbIE MPEACTABIECHUSI O CTPOCHUU TBEPIBIX, KUAKUX U ra3000pa3HbIX BemlecTB. Kuakue
KPUCTAJLIBI
IIpakTyeckoe 3ansaTHE 2
Pemenune 3amau Ha pacyer MaccoBOM J0JM (Macchl) XMMHYECKOTO 3J€MEHTa (COelIMHEHUs) B 2
MoOJIeKyJie (CMech).
Pemenue nmpakTudecKkux 3aJaHui MO KiIacCH(PUKAINKN, HOMEHKIATYpe U XUMHUYECKUM (hopmyiiam
HEOPTaHMYECKUX BEIECTB PA3TUYHBIX KIACCOB (HAa3bIBaTh U COCTABISITH (DOPMYIIBI XUMUYECKUX
BEIIECTB, ONPEENIATh NPUHAJIEKHOCTD K KJIAcCy).
Tema 3.2. Copepxxanue yyeOHOro marepuaJia 8 OK 01
dusuko-xumuueckue | Jlekuus, reopernyeckue 3aHATUSA 6 OK 02
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CBOICTBa Mertamipl. Obue ¢u3nyeckre W XUMHUYECKUE CBOICTBa MeTamuioB. CrmocoObl MOJTy4eHUS. 2
HEOPraHUYECKHUX 3Ha4YeHHE METAJUIOB M HEMETAJJIOB B IPHUPOAE U KU3HEACATEIBHOCTH YEJIOBEKAa M OPraHU3MOB.
BEILIECTB Koppo3us MeTaJsIoB: BUJIBI KOPPO3HH, CIIOCOOBI 3aIMTHI METAJVIOB OT KOPPO3UHU
Hemeramnpl. OOmue ¢Gu3HMYECKHe W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THUIHUYHBIC CBOMCTBA 2
merawioB [Y— YII rpynn
Knaccudukanus u HOMEHKIAaTypa coeIMHEeHUu HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB
B [IPUPOJIE.
XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEIIECTB (OKCHUIOB, T'MJIPOKCH]IOB, 2
KHCJIOT, COJIeH U Ap.).
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB IPOCTBIX BEILECTB, BOJOPOAHBIX COECIMHEHHM, BBHICUINX
OKCHJIOB U THJIPOKCHUJIOB.
JlaGoparopHasi pabora 2
Hccnenoanne pU3NICCKIX U XUMUYICCKUX CBOMCTB METAJUIOB U HEMETAJUIOB. PenieHue 2
SKCHEPUMEHTAIbHBIX 33/a4 [10 CBOMCTBAM XMMUYECKUM CBOMCTBAM METANIOB U HEMETAJIJIOB, 110
pAacIiO3HABaHUIO U MOYUYEHUIO COSAMHEHUN METANIOB U HEMETAJIIOB.
«CBoliCcTBa METAJIJIOB M HEMETAJLIIOBY.
Tema 3.3. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
[IpouzBoacTBo Jleknusi, TeopeTHyecKre 3aHATHS 2 OK 02
HEOpraHu4YeCKHUX OO0mue mpencTaBieHUs O MPOMBIIIJIEHHBIX CIOCO0aX MOTYYEHHs] XUMHUYECKUX BElIeCTB (Ha 2 OK 04
BEIIECTB. 3HAYEHHE U | TIpEMEpE MPOM3BOJICTBA AMMHAKa, CEPHON KHUCIIOTHI).
NPUMEHEHNE B OBITY U UYepHas u nBeTHas Metajutyprud. [Ipaktuueckoe MIpuMEHEHHE IEKTPOIIN3a IS IOy YCHUS
Ha IIPOM3BOACTBC [IEJIOYHBIX, [IEJI0YHO3EMEIBHBIX METAILUIOB U antoMUHMA. CTEKIO U CUIUKATHAS
npOoMBINIIeHHOCTh. [IpoGiema 0TX0/10B U MOOOYHBIX TPOAYKTOB.
IIpakTuyeckoe 3ansATHE. 2
PemeHne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUI O POJIM HEOPraHUYECKOW XWMHUHM B Pa3BUTHHU 2
MEUIIMHBI, CO3JaHIM HOBBIX MATEPHAJIOB (B CTPOUTENIHCTBE U JAP. OTPACIAX MPOMBIIUICHHOCTH),
HOBBIX HMCTOYHHUKOB SHEPruM (ajdbTepHATHUBHBIE HCTOYHUKU OJHEPIHMH) B PEUICHUH MPOoOIeM
9KOJIOTUYECKON, YHEPTeTUYECKON U MUIIEBOI 0€30MMacHOCTH
PA3JIEJI 4. CTPOEHUE M1 CBOMCTBA OPTAHWYECKHWX BEIIECTB
Tema 4.1. Coaep:xxanue yueOHOIro MaTepuaJa 6 OK 01
Knaccuduxanus, Jlekuusi, TeopeTudecKue 3aHATHS 4
CTPOCHHE 1 [IpeamMer opraHnueckoil XMMHH. B3aMOCBSI3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB. 2
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HOMEHKJIaTypa
OpPraHUYECKUX
BELIECTB

XUMHYECKOE CTPOCHUE KaK MOPSIOK COCTUHEHUS aTOMOB B MOJIEKYJI€ COTJIACHO MX BAJICHTHOCTH.
OcHOBHBIE TIOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOEHHUS OpPraHMYeCKUX coeAuHeHud A.M.
BytiepoBa. YriiepoaHbI CKENET OPraHUYECKOM MOJEKYJbl. MOJEKYJISIpHbIE W CTPYKTYPHBIE
(pa3BepHyThIE, COKpAllleHHbIE) XHUMHUYECKHE (QOPMYJbl. 3aBHCUMOCTh CBOWCTB BEIIECTB OT
XUMHUYECKOTO CTpOeHUs MojeKysn. M3omepus u u3oMmepsl (CTpyKTypHasi, TeoMeTpudeckas (Luc-
TpaHc-uzomMepusi). KpaTHOCTh XUMHUYECKOM CBSI3U.

[Tonstue o ¢yHkuMoHanbHOH rpynme. [lpuHImNel KIaccuukanum OpraHMYECKUX COCIMHEHUH.
Mesx1yHapoiHas HOMEHKJIATYPa U IPUHLUIIBI HOMEHKIATYPbl OPTaHUYECKUX COETMHEHHUN.

IIpakTHyeckoe 3aHsiTHE.

HomeHknaTypa OpraHn4ecKux COeAMHEHHUH OTACIBHBIX KJIACCOB (HACHIILICHHbIC, HEHACHIIICHHbIC U
apOMaTUYECKHUE YTIEBOJOPObI, CHUPTHI, (DEHOIBI, AIBJCTUABI, KETOHBI, KAPOOHOBBIE KUCIOTHI U
ap.) CocraBieHHE NOJHBIX M COKPAICHHBIX CTPYKTYPHBIX (OpMyJ OpraHMYECKHX BELIECTB
OTJENIbHBIX KJIACCOB, UCIIONB3Ysl X HA3BaHUS 110 CHCTEMATUYECKON M TPUBUAILHOW HOMEHKJIAType
(3THIICH, aleTHICH, TIHIEpUH (EeHON, (OpPMaNbIETHI, YKCYyCHas KHCJIOTa, THIWH). Pacuers
npocteiield (opMysIbl OPraHMUECKOM MOJICKYJIBI, ICXO/JIsl M3 DJIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CBolicTBa
OpraHN4YeCKHUX
COCTMHEHNH

Coaep:xxanue yueOHOIro MaTepuaJa

12

.HCKIIHH, TCOPETHYCCKHUE 3aHATUA

12

OU3UKO-XMMUYECKUE — CBOMCTBA OPraHMUECKUX COCIMHEHHI OTACIBHBIX — KJIACCOB
(oco0eHHOCTH KJTacCU(pUKALMU 1 HOMEHKJIATYpbl BHYTPHU KJIacca; FTOMOJIOTMUECKUH psi U oO1as
bopmyna; nzomepusi; pU3NUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI MOTyUEHUS):

— NpeaejJbHbI¢ YIJI€BOAOPOAbI (aJIKaHbI u ].[I/IKJ'[OZU[KaHLI). FOpeHI/Ie MECTaHa KaK OJJWH H3
OCHOBHBIX HCTOYHHKOB TCILIa B IPOMBIIIJIICHHOCTHU U 6I>ITy.
CBoiicTBa IMPUPOAHBIX YTIJICBOAOPOAOB, HAXOXKJACHUC B IPUPOJAC U IPUMCHCHHEC AJIKAHOB,

— Henpe/ieJibHbIC M1 ApOMaTHYeCKHE YIJIeBOA0POAbI. XapakTepHble GU3NUECKHUE U XUMUUYECKHE
cBoricTBa. [lonmyyenue u npumeHeHue.

[Tonmumepusanus 3TUIEHA KaK OCHOBHOE HAaIIPABJIEHUE €0 UCII0NIb30BaHMs. | opeHue aneTuinena
KaK MCTOYHHK BBICOKOTEMIIEPATYPHOIO MJIAMEHH JUIsl CBAPKU U PE3KU METAJLIOB;

— KHCJIOPO/ACo/iep:Kalue coeJMHeHUus1 XapaKkTepHble (PrU3nYecKre 1 XUMHUYECKHE CBOMCTRA.
[Tosrydyenue u npuMeHeHHe. (CIUPTHI U TPOCThIE FPUPHI, PEHOBI, ATbJETU/IBI U KETOHBDI,
KapOOHOBBIE KUCIIOTHI M UX ITPOU3BO/IHBIE).

[TpakTHyeckoe NpUMeHeHue STUIICHTIINKOIIA, TIulepruHa, ¢peHona. [Ilpumenenue popmanbaeruaa,
aleTaibAeTru1a, YKCYCHOU KUCIIOTHIL.

OK 01
OK 02
OK 04
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Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. MOFOIIIHE CBOMCTBA MBLIA. 2
— a30TcojieprKalmne coeJMHeHus1 XapakTepHble (PU3UIECKUE U XMMHUYECKUE CBOMCTBRA. 2
[Torydenue u nmpuMeHeHne. (AaMUHBI 1 aMUHOKHCIIOTHI, OCJIKH).
Knaccudukanust 1 0coOOEHHOCTH OpraHUYeCKUX peakiuid. Peakiimonnsie ieHTpsl. Pagukaib. 2
[TepBoHaYaIbHBIC MMOHSATHUS O TUNIAX U MEXaHU3MaX OPTaHUYCCKUX PEaKIUH.
Tema 4.3. Conep:kanue y4eOHOro MaTepuaa 14
Oprannueckue Jlekuusi, TeopeTuYecKue 3aHATHS 12
BEHICCTBA B Buooprannueckue coequHeHus. [IpuMeHeHne M OMOJOrMYEcKas poib YriaeBogoB. OKHUCIECHUE 2 OK 01
KUSHCACATCIPHOCTH | yry1epo10B — MCTOYHUK SHEPTUH KUBBIX Opranu3MoB. O61acTH NPMMEHEHUS] aMUHOKHCIIOT. OK 02
‘CIIoBCKA. IIpeBpaleHus GeIKOB IUIM B Opranu3Me. buonornueckue QyHKIun 6enkoB. brongorunyeckue 2 OK 04
TpoussoscTeo u yHKuMK 5kupoB. Posb opraHnyeckoil XUMUK B pelIEHUH NTPoOJIeM IMUIEBOH 6e30IaCHOCTH.
[pUMCHCHUC HyxkiiennoBbie KUCTOTHI: cOcTaB U cTpoeHue. CtpoeHue HykiaeoTu10B. CoCcTaB HyKJIEMHOBBIX 2
OpraHHICCKNX kucnot (IHK, PHK). Posib HyKJI€HMHOBBIX KHCIIOT B )KH3HEACSITEIbHOCTH OPTaHU3MOB.
BCILCCTB B [Tpon3BOJCTBO OpPraHMYECKUX BEHISCTB: IPOM3BOJICTBO METaHOJA, MepepadoTka HEPTH.
TPOMBIIUICHHOCTH [TonmuaTHiIeH Kak KPYMHOTOHH@XXHBIM MPOAYKT XHUMHUYECKOTO TMpousBojcTBa. [IpumeHeHwue 2
striieHa. [Ipon3BOACTBO M MPUMEHEHUE KaydyKa M PE3UHBI.
CuHTeTMYecKMe M HUCKYCCTBEHHBbIE BOJIOKHA, WX CTpoeHue, cBoiictBa. [IpakTtuueckoe 2
UCIIOJIb30BaHNE BOJOKOH. CHHTETHYECKHE IUICHKU: HM3OJSAIUS JUISl TPOBOJOB, MEMOpPAHBI IS
OTIPECHEHMS BOJBI, 3alIUTHBIC TUICHKH IJI1 aBTOMOOWJIEH, MIACTBIPH, XUPYPIHUUECKUE TMOBS3KH.
HoBble TEXHOIOTHH JTATPHEHINIETO COBEPIICHCTBOBAHUS TTOJMMEPHBIX MATSPHAJIOB.
Pounb opranndeckoit XuMuu B pelieHuH mpoOIeM dHepreTudeckoil 6€30MacHOCTH, B pa3BUTUU 2
MEMIIMHBI, CO3JJAHUN HOBBIX MaTePHUAIOB, HOBBIX HCTOYHHKOB SHEPTUH (JIbTCPHATUBHEIC
WCTOYHUKHU DHEPTHH).
IIpakTyeckas padora 2
Pemenue npakTHKO-OpUSHTHPOBAHHBIX 3a/IaHUN TI0 COCTABIICHUIO XHMHYECKHUX PEaAKIIHA,
OTPAXKAOIINX XUMUYECKYIO aKTHBHOCTh OPTraHMYECKUX COSAMHCHHI B Pa3IMUHBIX Cpeiax
(mIpUpPOIHBIX, OMOIOTUYECKUX, TEXHOTEHHBIX).
2 cemecTp
PA3AEJ 5. KHHETUYECKHUE U TEPMO/JUHAMMWYECKHUE 3AKOHOMEPHOCTHU TIPOTEKAHMU S
XUMHNYECKHUX PEAKITUI
Tema 5.1. Conep:xxanue yueOHOro MaTepuasa 8 OK 01
Kunernueckue Jleknusi, TeopeTHYecKre 3aHATHS 4 OK 02
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3aKOHOMEPHOCTH Xumnueckue peaknuu. Knaccupukanuss XUMHUECKHMX peakuuid: 1o (a3oBOMYy COCTaBYy 2 OK 04
MIPOTEKaHUs (roMOreHHbIE M TeTepOreHHbIE), IO HCIOJIb30BAHUIO KaTanu3aropa (KaTaIUTUYECKHE W
XUMHUYECKUX PEAKIUN | HEKATAIUTUUYECKHE).
CKopoCThb peakiuy, €e 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIbI PEAruPYIOIIUX BELIECTB,
KOHIICHTPALlMH pearupyromrx BeulecTs, TeMnepatypsl (npasuio Bant-I'odda), miomanu
pPEaKLIMOHHOM OBEPXHOCTH, HAJIMYHKS KaTaJIM3aTopa.
Ponp kaTanuzatopoB B IpHUpoJIe U MPOMBIIUIEHHOM IIPOU3BOJICTBE. 2
OHeprus akTUBauuu. AKTUBUPOBAHHBINA KOMILUIeKC. KaTanm3zaTopsl u katanus. Ponb
KaTaJI13aTOpPOB B PUPOJE U IPOMBIIIJIEHHOM IIPOM3BOJICTBE.
JlaGoparopHasi pabora 4
N3ydeHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKklIMU OT KOHLEHTPALUU PEarupyonmx 2
BEILECTB U TEMIIEPATypbl
«OnpezneneHue 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT KOHLEHTPALUU PEarupyroIuX BEIIECTBY. 2
Conep:xxanue yueOHOIro MaTepuaJia 14 OK 01
Jleknus, TeOpeTHYeCKHue 3aHATHS 6 OK 02
Knaccudukanus XUMHYECKUX PEaKIUi: 1O  TemioBoMy 3Pdekty (IK30TepMHUECKUE, 2 OK 04
SHJIOTEPMHUUYECKHE), IO oOparuMocTu (oOpatuMmble W HeoOpaTumbie). TeroBbie 3P heKTs
XUMHYECKHUX peakuuid. TepMOXUMHUYECKUE YPABHEHHSI.
Tewma 5.2. OOpatuMocTh peakiuii. XMMUYeCKOe PaBHOBECHE U €0 CMEIICHHE MOJ ACHCTBHEM Pa3IMYHBIX 2
Tepmonnammdeckue (GakTopoB (KOHIEHTpALUsl PEareHTOB WJIM MPOJYKTOB pEaklMM, JaBJl€HHE, TeMIeparypa) A
3aKOHOMEPHO CO3J1aHUsl ONTUMAJIbHBIX YCIOBUM MPOTEKAHUSI XUMUYECKHUX MTPOLIECCOB.
3aKOHOMEPHOCTH [TonsiTre 006 sHTaNBNNU U 3HTpoNUU. JHeprus [ mooca. 3akon ['ecca u cneacTus usz Hero. Ponb 2
Tp P i\
HMPOTCRAMIL | o emenns paBHOBECHSI B TEXHOJOTMYECKUX ITPOLECCaX.
XUMUYECKHUX PEAKIIUM.
PaBHOBECHE IIpakTuyeckas padora 4
XEMHUECKIX [Tpunuun Jle-1llatenve. BausiHue paznuyHbiX (akTOpOB Ha U3MEHEHHE PaBHOBECHSI XUMUYECKUX 4
peakuuii peakumii.  3aKOH JEUCTBYIOIIMX MacC M KOHCTaHTa XHWMHMUYECKOro paBHOBecus. Pacuersl
PaBHOBECHBIX KOHIIEHTpAIMI pearupyomux BEeUIeCTB U MPOJIyKTOB peakiuil. Pacuersl TemioBoro
s deKTa peakimu.
Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX 3aJjaHUI Ha NpuMeHeHue npuHnuna Jle-Illarense mist
HAXO0XJICHUS HANIPABIICHUS CMEILIEHUSI PABHOBECHSI XMMHUECKOHN peakiny U aHainu3 (pakTopos,
BIIMSIIOLIMX HA CMELIEHNEe XUMUYECKOTO0 PAaBHOBECHSI.
JlabopaTopnasi paGora 4
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HccnenoBanue BAUSHUSA U3MEHEHUSI KOHLIEHTPALIMU BEILIECTB, PEAKLIUU CPEbl U TEMIIEpaTyphl Ha 2
CMeIlleHHEe XUMUYECKOTo paBHOBecus. CpaBHEHHE MOJIYYEHHBIX PE3YJIbTaTOB C TEOPETHUUECKU
IIPOTHO3UPYEMBIMH Ha OCHOBe nipuHimna Jle-IllaTense
«V3yuenue BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI. 2
PA3AEJ 6. IMUCHHEPCHBIE CUCTEMbI
Tema 6.1. Conep:kanue y4eOHOro MaTepuaa 8 OK 01
HucnepcHble cucTeMsl | Jleknus, TeOpeTHYECKUe 3aHSITHSI 4 OK 02
# (aKTOPBI KX Hucnepcubie cucteMbl. Komonaneie cucteMbl. ICTHHHBIE PaCTBOPBI. 2 OK 04
YCTOHYHUBOCTH PactBopenne kak  (PU3HKO-XMMHUYECKHI MPOILECC. PactBopbI. CriocoOsI
MPUTOTOBJICHUST pacTBOpoB. PactBopumocTs. MaccoBass 07 pPacTBOPEHHOTO BEIIECTBA.
[IpenenbHO JOMYyCTHUMBIE KOHIEHTPAMM W MX HCIOJB30BAHME B OIEHKE SKOJIOTHUYECKOMN
0€30MaCHOCTH.
Knaccudukanus qucrnepcHbix cucteM o coctaBy. CTpoeHue u pakTopbl yCTONYUBOCTH 2
JUCIIEPCHBIX cucTeM. PacriozHaBaHuEe UCTUHHBIX PACTBOPOB, KOJUIOUIHBIX PACTBOPOB U
rpyooaucnepcHbix cucreM. CTpoeHre MUILeIIbl. PaccenBanue cBeTa mpy MPOXO0KICHUH
CBETOBOTI'0 ITy4YKa Yepe3 ONTUICCKH HEOTHOPOIHYIO cpeny (3ddekra Tunnains).
IIpakTH4yeckoe 3ansATHE. 4
Pemienne mpakTUKO-OPMEHTUPOBAHHBIX PACUETHBIX 3aJaHUNl HA JTUCIEPCHBIE CHCTEMBI, 2
UCTIONIb3yeMble B OBITOBOM M TPOM3BOACTBEHHOW JIEATENHHOCTH 4YENOBEKa, C TO3UIIHA
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUNH M TPAMOTHBIX PEIIEHUN MpoOJeM, CBS3aHHBIX C
XUMUEN.
Pemienue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB. 2
Conep:xxanue yueOHOro MaTepuasa 6 OK 01
Tema 6.2. JlabopaTopnasi padora 6 OK 02
Uccnenosanue = >
CBOHCTB HCTIEPCHEIX IIpuroroBnenue pacTBOPOB  3aJJaHHOU (MosIpHOIT) KOHIICHTPALUH (c IIPaKTHUKO- 2 OK 04
CHCTOM U1 HX OPUEHTHPOBAHHBIMU BOIIPOCAMH), onpeJIeNeHNE CPEE! BOAHBIX PACTBOPOB.
HIEHTHHKAI [IpuroroBneHue pacTBOPOB 33a/IaHHON KOHIIEHTPAIIUU 2
WccnenoBanmne TUCTIEPCHBIX CUCTEM 2
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUE TPUKJIATHOTO MOIYJIA)
PA3JIEJ 7. KAYECTBEHHBIE PEAKIIUN OBHAPYXEHUS HEOPTAHUYECKUX U OPTAHUYECKHUX
BEILIECTB
Tema 7.1 ‘ Copaepixanue yueOHOro MaTepuasa 6 OK 01
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OGnapyxenue IIpakTH4eckoe 3aHATHE. 2 OK 02
HEOPraHn4eCcKuXx KauecTBeHHBIC XUMUYECKHE PEAKIINH, XapaKTePHbIE 1JIsi OOHAPYKEHHS] HEOPTaHUYECKUX BEIIECTB 2 OK 04
KaTHOHOB M aHMOHOB | (kaTMOHOB M aHWOHOB). CoCcTaBJIeHUE YPaBHEHUH peakiuii ooHapyxeHust katnoHos I-VI rpynm u OK 07
AQHUOHOB, B T.4. B MOJICKYJIIpHOU U MOHHOM popmax. Peakiuu oOHapyKeHUs HEOPraHUYECKUX
BEIIIECTB B peasIbHBIX 00BEKTaX OKPYIKAIOLIEH CPebl.
JlaGoparopHasi pabora 4
OO0Hapy>keHre HeopraHuyeckux BemecTs (katnoHoB [-VI rpymnm) ¢ ucnosib3zoBanueM 4
KAueCTBEHHBIX aHAIMTHYECKUX peakuuil. [IpoBeneHne kaueCTBEHHBIX pEeaKIUil, UCIIOJIb3YEMbIX
JU1s1 OOHAPY’KEeHUsI KATUOHOB | rpynmbl (Kausi, HaTpus, MarHus, aMMoHus), I rpynmnel Ha npumepe
Oapus, Il rpynmel — cBuHna, [V rpynmns! — amromunus, V rpynnst — kenesa (11 u 1), VI rpynmsr —
Hukens. Onucanue HabJII0JaeMbIX SIBJICHUN U COCTaBICHUE XMMUUECKHUX PEaKIMM.
JlaboparopHas paboTa « AHAIUTUYECKUE peakluu KaTuoHOB [—VI rpymmy. 2
Coaep:xxanue yueOHOro MaTepuaJia 6 OK 01
Tema 7.2. IpakTHYecKoe 3aHsITHE. 2 OK 02
ObHapy:xeHie KauecTBeHHbIE XUMUYECKHE 0
peaklMy, XapakTepHbIe sl OOHAPYKEHUSI OTAEIbHBIX KJIACCOB 2 OK 04
OPTaHHHECKUX OpPraHUYeCKUX COCTMHEHUN: (PEHOIIOB, albICTHIIOB, KpaxMalia, YKCyCHOM KHCIOThI, AaMUHOKHUCIIOT
BCIICCTB OTACIBHBIX | ) np. Jlenatypanus 6eKOB P HAarpeBaHUU, [IBETHBIE peakinu 0enkoB. CocTaBieHHe
K1accoB ¢ KaueCTBEHHBIX PEAKIIMN 0OHAPYKEHUSI OPraHUYECKUX COCTMHEHUM OTACJIbHBIX KJIACCOB.
HCTIOIb30BATICM JlabopaTopnasi paGora 4
KaueCTBEHHBIX -
peaimii OO6Hapy>keHre OPraHNYECKUX COAMHEHNUN OTJENbHBIX KJIACCOB. 2
KauecTBeHHBIE peakIK Ha OTJENbHbIE KIacChl OPraHNYECKUX BELIECTB 2
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHUE (COAepKaHUe TPUKJIATHOTO MOIYJIS)
PA3JIEJI 8. XUMMS B BBITY Y ITIPOU3BOJCTBEHHOM JEATEJBHOCTH YEJIOBEKA
Conep:xxanue yueOHOro MaTepuaJa 6 OK 01
Tema 8.1. IIpakTHYecKoe 3aHsITHE. 6 OK 02
Xumus B ObITY U XUMHS ¥ TOBCEIHEBHAS )KU3Hb YEIOBEKA. 2 OK 04
MPOM3BOJICTBEHHON | Jxonoruueckas 6€30MaCHOCTh MIOCIECTBUI GBITOBO U POM3BOICTBEHHOI IEATEIbHOCTH 2
ACATCIBHOCTH YeNoBeKa, CBs3aHHas ¢ IepepadOTKOM BENIECTB; TOUCK U aHAJIN3 XUMHUECKOW HHPOPMAIINU 13
4eJI0BEKa.

pa3IMYHBIX UCTOYHUKOB (Hay4yHast 1 yuyeOHO-Hay4yHasl JUTeparypa, CpeliCTBa MacCOBOM
uHpopmaluu, cetb UHTEpHET U Apyrue).
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Keiicsl (¢ yuerom Oynymieit npodeccroHabHON ASATEIbHOCTH) Ha aHATTN3 HHPOPMALIUHU O
IPOU3BOICTBEHHOMN JIEATEIHHOCTH YENIOBEKA, CBA3aHHON ¢ epepabOTKOM U IMOIydeHHEM BEILECTB,
a TaKXKe C 9KOJIOTMYECKOI1 6€30I1aCHOCTBIO.

TemaTuka 111 KEHCOoB:

- Hayunble MeTO bl MO3HAHUS BELECTB U XUMUYECKUX SIBJICHUN.

- OcHoBHbI€ NTOHATUS XUMUU. BemectBo. ATom. Mosekyna.

- OCHOBHBIE MTOHATHS XUMUU. XUMHUYECKUH AJIEMEHT. AJUIOTPONHS

- Paznmmuns mMexnay cMecaMu U XUMUYECKUMH COCTMHEHUSMHU

- CoBpeMEHHBIE NIPEACTABICHUS O CTPOEHUU aTOMA.

- Otkpeitue [. . MenneneeBbim [leprnoanueckoro 3akoHa.

- [lepnoanyeckuii 3aK0H U CTpoeHUe aroMa. M30Tomsl

- [loHsTHE O KOMIUIEKCHBIX COeIMHEHUX. VX 3HaueHue

- Heopranndeckue nojmMepbl: IPOCTHIE U CII0KHBIEC BEIIECTBA C aTOMHOM KPUCTAJUIMYECKOU PELIETKON
- Oprannyeckue noaumepbl. UX cTpyKTypbl U CIOCOOBI MOTYYESHHUS.

- Kimaccudukanust opraHHuecKux MoJIMMepOB IO Pa3IMYHBIM ITPH3HAKAM.

- Knaccudukanus 1ucnepcHbIX CUCTEM.

- Knnaccuukanms XuMu4eckux peakiuii B OpraHNueCcKOl XUMHUH.

- Kiaccudukanmst XuMru4eckux peakiyii B HEOpraHM4eCKOH XUMHUHU.

- 3HaueHne METAJIOB B IPUPOJE U KU3HU OPraHU3MOB

- Hemerannel — npocteie BemecTBa. MIx aToMHOE M MOJIEKYJISIPHOE CTPOEHUE UX. AJIIOTPOMHUS.

- Kusnsp u gearenpHocth A.M.ByTiieposa.

-Burtanusm u ero kpax.

- Posib OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOW OPraHUYECKON XUMUMU.

- CoBpeMeHHBIE MPEJCTABIEHUS O TEOPUU XUMUYECKOTO CTPOEHUS.

- DKOJIOTUYECKHUE acTeKThl UCIIOJIB30BAHNUS YTIEBOIOPOJAHOTO CBIPHSI.

- DKOHOMHUYECKHE aCMEKThl MEKIYHAPOAHOTO COTPYIHUUECTBA 110 UCIIOJIB30BAHUIO YIIIEBOJOPOIHOTO ChIPHSI.
- Ucropus oTKpbITUS U pa3pabOTKU Ia30BbIX U HEPTAHBIX MeCTOpOXAeHUN B Poccuiickoil denepanuu.
- YI1eBoAOPOIHOE TOILUIMBO, €r0 BUJIBI M HA3HAYEHUE

PA3JEJI 9. XUMHUSI SJIEMHTOB. UCCJIEJOBAHUE U XUMHWUYECKHAHN AHAJIN3 OFBEKTOB
BUOC®PEPBHI

Tema 9.1. Copepxxanue yyeOHOro MmarepuaJia

46

XWUMHS 3JIEMEHTOB Jlekuusi, TeopeTudecKue 3aHATHS

28

DJeMeHTHI IepBOM IPyMIIbl, ITABHOW MOATPYIIIBL S-31eMeHTs. Bogopos.

OK 01
OK 02
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JIBoMiCTBEHHOE MOJIOKEHUE BOAOPO/Ia B Iepuoandeckoit cucreme. Bomoposa B mpupose, ero
dbuznyecKkue 1 XuMHUYeCcKre CBONCTBA, MOTyUYeHHE U TPUMEHEHNE. 3HaueHHe BO0PO/a B )KU3HU
pacteHu# u xuBOTHBIX. CoerHEeHUs BoAopoaa. Tskenas Boja.

DJIEeMEHTHI NEPBOM IPYNIbI IJIABHOW NOATPYIIIHI

Kparkas xapakTepuCTHKa 3JIEMEHTOB IVIABHOW IMOAIPYIIIBI IIEPBOU IPYIIIBI. XapaKTEPUCTUKA
METaJUIOB IJIABHOM MOJTPYIIIEI TIEPBOM IPYIIITBI HA OCHOBE CTPOCHHMSI SJIEKTPOHHON 000JI0UKH UX
ATOMOB U TOJIOKEHHS B IEPUOIUYECKON CUCTEME.

Harpuit n xanuii. ®usnyeckue CBOMCTBA NIEIOYHBIX METAJIJIOB. XUMUYECKUE CBOMCTBA.
['uapokcur HATPUS U TUAPOKCHU KaIusl; OJydeHUe U npuMeHeHne. CoeIMHeHUs] HATpUsl U KaJusl B
npupoze. [IpumeHeHne coeIMHEHU HATPUS U KaJIusl

DneMEeHTHI BTOPOU IrpyIIIbl, TIABHOM MOATPYIIIIBL.

Kpatkas xapakreprucTuka 3J1EMEHTOB IVIABHOW MOArPYIIIbI BTOPOI Ipynibl. XapaKTepUCTUKA
METaJIJIOB IVIaBHOM MOJArPYIIbl BTOPOM IPyNIIbl HA OCHOBE CTPOEHHUS AIEKTPOHHON 000JI0UKH UX
aTOMOB U MOJIOKEHUS B IEPUOUYECKON CUCTEME.

Kanpuuii. ®usnueckue 1 XUMUYECKUE CBOMCTBA. B3auMoelicTBue ¢ Kuciaopoa u Bogoil. Okcua u
ruapokcua kanbiws. Conu kanbius. [IpeBpaienne kapOoHaTOB Kaibius B ipupoje. [lpumenenue
coenuHEeHUH Kanblus. KecTKOCTh BOJIbI, CIIOCOOBI €€ yCTpaHEHHs

DneMEeHTHI TpeTel TPYIIbI, [NIaBHON NOArpynnbl. ATOMUHUNA. PactipocTpanenue B mpupo/e.
®dusnuecKkue CBOICTBA aIIOMUHN. XMMUYECKUE CBOMCTBA: OTHOLIEHHUE K HEMETAILIIaM, BOJE,
KHCJIOTaM U I1I€JI049aM, BOCCTAHOBJIEHUE METAJUIOB U3 X OKCHJIOB.

OKCI/II[ U TUAPOKCHUJ aJIIOMUHUS, UX BSaI/IMO,I[CI‘;ICTBI/IC C KHCJIOTaMHU U IICJI0YaMHU. AM(bOTepHOCTL
AITIOMHWHUA, €T0 OKCUIOB U TUAPOKCHIOB. COGILI/IHGHI/ISI AJIIOMUHUA B IIPUPOAC. HpI/IMCHeHI/Ie
AJIFOMHWHUSA 1 €0 CIIJIAaBOB U COCHHHGHHﬁ.

DOneMeHTbl YeTBepTOM Tpymnmbl, TiaaBHOM mnoarpymnmnsl. llonmokeHue yriepona W KpeMHHUS B
MEPUOINYECKON CUCTEME, CTPOCHHE UX ATOMOB.

VYrnepoa. Amnotponus yrieponaa, CTpoenue u cBoiictBa rpadura u anmasa. [I[pumenenue anmasa u
rpadurta B TeXHUKE. YTOIb. AncopOumsi. XMMHUYECKUE CBOWCTBA yriepoa.

Oxkcuasl yriepona: CO u CO2. Xumuueckue cporictsa CO: ropeHue, BOCCTAHOBIEHHE METAIIIOB.
Ycnosus obpazoBanust CO. Xumuueckue cBoiictBa CO2: B3aUMOAEHCTBHE C BOJIOH U MIEIIOYaMHU.
[Tpumenenue CO2.YronbHas kuciaota. Conu yroibHON KUCIOTHL, UX 001I1e CBONCTBRA.

OK 04
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KapOonat u rugpokapbonar Hatpus. KauecTBeHHas peakiius Ha KapOOHAT-HOH.
Kpemunii. ®u3nveckre CBONCTBAa KpEMHHUsI, B3aUMOJIEHCTBUE ¢ KHCIOpo oM. Okcua KpeMHus (4).
Kpemuueas kuciora. Con kpeMHUEBOM KUCT0Thl. CoeIMHEHUs] KPEMHHUSI B IPUPOJIE.

DJIEeMEHTHI NSATON IPYMNIbI IJIABHOW MOJTPYIIIIBI.

[Tonoxxenue azota u pocdopa B IEPUOAUUECKON CHUCTEME, CTPOCHUE UX aTOMOB.

A30T. A30T B mpupojie, ero (pusmueckre M XMMHUYECKHE CBOWCTBA, MOJyY€HHWE U MPUMEHEHHE.
3HaueHue a30Ta B JKU3HH PACTCHUH W IKUBOTHBIX. AMMHAaK. XHMHYECKas CBSI3b CTPOCHHUE
MoJieKyibl. Du3nuecKkue U XMMUUYECKHUEe CBOMCTBAa aMMHAaKa, €ro MmojyyeHue. XuMUUYEeCKHEe OCHOBBI
mpousBojicTBa ammuaka. OOpa3oBanne noHa aMMOHHS. CONM aMMOHUS, Pa3lIOKEHUE COJICH MpHU
HarpeBaHuu, B3auMOJICHCTBHUE CcO MienouyaMu. KauecTBeHHas peakius Ha HOHbI aMMOHHSI.

Oxkcuapl azota: NO, NO2.Mx monydeHne W CBOMCTBA. A30THasi KUCJIOTA, CIOCOOBI MOJIyYEHHUS,
CBOMcTBa mpuMeHeHHe. B3aumonelcTBHe a30THOW KHCIOTHI C METaUIaMM M HEMeTaJllaMu,
3aBUCUMOCTD €€ OKUCIIUTEIIbHBIX CBOMCTB OT KOHIICHTPAIIUH.

Conu a30THOM KHCIIOTHI, UX CBOMCTBA U IPUMEHEHHUE.

dochop. Amtorponasie Moaudukamun docdopa. Oxcua dochopa: P20s. DocdopHbIe KHCITOTHL.
Tpu Buaa GpocopHBIX COMEH.

Kpatkas xapakTeprucTHKa 3JIEMEHTOB IIATOM I'PYIIbI [JIaBHON OATPYIIIIHL.

Munepanbabie ynoopenus. Knaccudukanus yaoopenuit u cBoiictsa. Pa3Butue mpous3BocTBa
yanoOpenuii B Poccuiickort @enepanmu.

DJIEMEHTBHI IIECTOM TPYMIIbI ITTaBHOM MOATPYTIIHIL.

OO0m1as XxapakTeprCTHKa XaJTbKOTEHOB Ha OCHOBAaHUH UX IMOJIOXKEHHUS B MIEPUOIUIECKOMN CHCTEME
XUMUYECKHUX AJIEMEHTOB., CTPOCHHE UX aTOMOB. XaJIbKOT€HbI TPOCTHIE BEIIECTBA. AJTOTPOIHS.
Ctpoenune MOoJIeKYJT aJUIOTPOIHBIX MoupuKanuii. @u3nueckrue 1 XMMUYECKHE CBOMCTBA
KUCIopozaa u cepsl. [loryyenne u npuMeHeHne KUCIopoaa U cepbl. XallbKOT€HbI B IPUPOJIE, UX
OuoJsiornyeckas poJib.

Meramibsl ceibMOM IPYIIIBI MOATPYIIBI Maprania. XapakTepHbIEe CBOMCTBA METAJUIOB CEIbMOM
TpyIIBI MOATPYIIIBI MapraHiia Ha OCHOBE CTPOEHUS JIEKTPOHHON 000JI0OUKH UX aTOMOB U
IIOJIOXKEHUS B IIEPUOANYECKON CUCTEME.

Maprasnen, coenHeHus: Mapratia, Gu3ndeckre 1 XuMUIecKrue cBoicTBa. OKUCIUTENbHO-
BOCCTAaHOBUTENBHBIE CBOMCTBA cOeIMHEHUN Mapradia. CoeAMHEHNs MapraHia B IpUpOJIE.
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IIpuMeHeHne Maprasiia, ero CIuIaBoB U coeaguHeHui. JXKenezo. Pusnyeckue cBOKMCTBA. XUMUYECKUE 2
CBOMCTBA: B3aMOJEHCTBUE C KHCIOPOJAOM, BOJIOM U KucaoTaMu. OKCHUJIbI U TUAPOKCHUIBI XKele3a.
Comu xene3a. KauecTsennsle peakiuu Ha katuonbl: Fe?*, Fe** XKeneso B mpupose. CruiaBsl
JKene3a-4yryH U craib. JlernpoBaHHble cranu. [I[ppumeHeHne crijiaBoB U COEIMHEHM JKeme3a.
IIpakTH4eckoe 3aHsATHE. 4
Pa3bop peaxiuii OKMCIEHUA-BOCCTAHOBIICHUS [TPU B3aUMOJICHCTBUY pa30aBIeHHON U 4
KOHIEHTPUPOBAHHOM a30THOI KUCIIOTHI ¢ MeTajuiaMu. Pa30op peakiiuii oKucieHus —
BOCCTaHOBJICHUS IIPU B3aUMOJICHCTBUN pa30aBIeHHON U KOHIIEHTPHUPOBAHHOM CEPHOM KHUCIOTHI C
MeTaiamu. Pa3dop oKuCINTEeNbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA C yYaCTHEM OKUCITUTENEH-
KHCII0po/ia, XJopa. Pa3dop peakiiuym Ha XUMUYECKOE PAaBHOBECUE U 3aKOHOMEPHOCTU CMEILIEHUS
XUMHUYECKOIO0 PAaBHOBECHSI.
JlabopaTopnasi padora 12
HccnenoBanue U XMMHYECKUN aHAIHU3 00BEKTOB OHochepsl 2
CBoiicTBa COCIMHEHH yTiIepoaa 2
CaoiicTBa coequHeHMit a3ota u Gpocdopa. MuHepaabHbie y10OpEHUS. 2
OO01111e cBOICTBA METAIIJIOB 2
CBo¥CcTBa COCAUMHEHUM aJTFOMUHHMS 2
CaolicTBa cCoeIMHEHUH Keme3a 2
Tema 9.2. Conep:xxanue yueOHOro MaTepuasa 6 OK 01
XUMUYECKUH Jlekuusi, TeopeTudecKkue 3aHATHS 2 OK 02
HILOOI;TYPI?TZBBI?;::;E; KauecTBeHHBIN XUMHYECKUI COCTaB MPOAYKTOB uTaHus. BemecTsa, ganbcuduuupyromue 2 OK 04
IIPOAYKTHI IUTAHUS, U BEIIECTBA, 3arpA3HAIONINE IPOLYKThl NuTaHus. OnpenencHue
3arpsI3HAIOIUX XUMUYECKUX BEIIECTB B MPOyKTaX MUTAHUS, ONIPE/IETICHUE BEIIECTB, HE
3asIBJICHHBIX B COCTABE TPOJYKTOB NNUTAHUS.
JlabopaTopnasi pabora 4
HccnenoBanre XMMHUYECKOTO COCTaBa MPOTYKTOB MUTAHUS. 2
HccnenoBanue MOJIOYHBIX MTPOIYKTOB Ha HaIM4YMe Kpaxmana. MccrnenoBanue npoaykToB Ha
HAJIMYUE TITHOKO3bI
HccnenoBanue NpoyKTOB IUTaHUS HA HAIMYKME YTIIEBOIOB 2
Tema 9.3. Conep:xxanue yueOHOro MaTepuasa 6 OK 01
Xumust v IpoOIEMBI Jlekuusi, TeopeTu4YecKue 3aHATHS 2 OK 02
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OKPYXaIOIIEH CPEdbL.

XuMus 1 IpoOJIEeMBbI OKPYIKAIOIIEH CPEIb.

Y4eOHO - uccinenoBaTenbCKIil IPOSKT B 00JACTH MCCIIEIOBaHUS 00BhEKTOB Onochepsl. O630p TemM
y4eOHO UCCIIEIOBATEIbCKUX MMPOEKTOB. AJITOPUTM BBINOJIHEHUS TpoekTa. OnpeaeneHue npooieMbl
UCCIICIOBaHHSI.

MeTozpl MOUCKA, aHAJIM3a M 00paboTKH MH(OPMAIIMH O MPOEKTE B PA3IMYHBIX HCTOYHHUKAX.

IIpakTnyeckoe 3ansiTue

ObocHOBaHHME aKTyaJbHOCTH BBIOpPAHHOH TeMbl. BbIsBieHue mpoOiiembl uccienoBaHus. Bruibop
00BEKTOB W MeToNOB uccienoBanus. [locranoBka neneil u 3amad uccinenoanus. OnpeneneHue
IpoayKTa uccienoBanus. OnpeaeneHue 3TaloB U COCTABJICHUE IJIaHA UCCIIEI0OBAHMUS.

3amura npoekTta Ha BeiOOp:  [IpencraBnenue pe3yJIbTaTOB BBIMOJIHEHHUS Y4eOHO-
MCCJIEIOBATEIbCKUX MPOEKTOB (BBICTYIJICHUE C MPE3EHTAIUEH ).

OK 04

Temaruka U1t npe3eHTanun

- OcHoBHbIE NTOHATUS XUMUU. BemecTBo. ATom. Moneky:a.

- OCHOBHBIE NOHATHS XUMUU. XUMHUYECKUN IEMEHT. AJIOTPOIUS.

- OCHOBHBIE 3aKOHbBI XUMUU (COXpAaHEHHUS MacChl U SHEPIUU BellecTBa, ABOTaJpo, IOCTOSHCTBA COCTABA).

- TBepnoe (kpuctaumyeckoe 1 aMophHOE), KHUIKOE U ra3000pa3HOe arperaTHble COCTOSHUS BEIECTBA.

- Paznuuus mMexy cMecsiMy U XUMUYECKUMU COETUHEHUSIMH.

- KoBanenTHast xumudeckas CBsi3b.: IOJIIPHAsl U HENOJIIpHAs KOBaJICHTHBIE CBsA3U. | 1.MloHHast xuMuueckast CBs3b.
- Meramnunyeckas 1 BOJOpOAHAs XUMUYECKas CBA3b.

- Tunel KpUCTANINYECKUX PELLIETOK U CBOMCTBA BEIIECTB ¢ TAKUMHU KPUCTAJIIAMU

- [IoHATHE O KOMIIIEKCHBIX COeAMHEHUX. VX 3HaueHue.

- Heoprannueckue nojiMMepsl: IMPOCTHIE U CII0KHBIE BEIECTBA C AaTOMHOM KPUCTAININYECKON PEIIETKOMN.

- Oprannueckue noaumepsl. X CTpyKTyphl U CIOCOOBI MOTYYEHUS

-Knaccuduxanms xumMudeckux peakiuii B HEOpraHu4ecKoi XUMHH.

- [Ionatue o ckopoctu peakuuii. akTOpBI, BIUAIOMINE HA CKOPOCTh XMMUYECKON PEaKIUH.

- OOpaTUMOCTh XMMHUYECKHX peakiuil. Xumuueckoe paBHoBecue. DakTopsl, BIUSAIONINE HA CMEIIEHNE PAaBHOBECHSI.
- OU3nMKO-XMMHUYECKas IPUPOJIa PACTBOPEHHUSI U pACTBOPOB.

- Crioco0b! BBIpa)KEeHHsI KOHIIEHTPALMK pacTBOPOB: MaccoBasi J10JIsi pAaCTBOPEHHOTO BellecTBa (MIPOLEHTHAS ), MOJISIPHASL.
- MexaHn3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU TUIIAMU XUMUYECKUX CBS3EH

- O6mue pusnyueckue U XMMUYECKHE CBOMCTBA METAIJIOB.

- 3HayeHue METAJIOB B IIPUPOJIE U KU3HHU OPTaHU3MOB.

- [TonsTie Koppo3un. Xumudeckast KOppo3usl. DIEKTPOXUMHUYECKast KOPPO3HsL.

- Cioco0blI 3aIMTHl METAJUIOB OT KOPPO3HUH.
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- [Tonoxenue HemeTaioB B [lepuonnyeckoil cucteme, 0COOEHHOCTH CTPOEHHUS UX aTOMOB.
- baropoaHble ra3sl. DIEKTPOHHOE CTPOCHUE aTOMOB OJIarOPOIHBIX I'a30B M1 OCOOEHHOCTH UX XUMHUECKUX M (U3NYECKUX
CBOJNCTB.

IIpome:kyTOUHAs aTTecTAUMS 0 IUCHUILINHE (3K3aMeH)

12

Bcero:

190

26




3. YCJIOBUA PEAJIM3ALIMHN PABOYEM ITPOI'PAMMBbI YUYEBHOM
JUCIHUIIVIMHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecledeHn 0

OcBoenne mnporpamMmbl Y4eOHOH AMCHUIUIMHBI «XUMHS» HpEAronaracT Hajludue B
npodecCHOHATBHONH  00pa30BaTENIbHOM  OpraHu3alMy, peaju3ylome  00pa3oBaTEIbHYIO
nmporpammy cpemHero obomero oOpaszoBanust B mpenenax ocBoeHust OINOIT CIIO na 6asze
OCHOBHOTO 00111er0 00pa3oBaHus, KaOMHETa XMMHHU C TabopaTopuel U 1ab0paHTCKONW KOMHATOM.

ITomemienne kabuHeTa XUMHHM, JJaOOPaTOpUil U 1a0OPAaHTCKON KOMHAThI yJIOBJIETBOPSET
TpeOoBaHusAM CaHUTapHO-3IUAEMHOIOrHYeCKUX npaBui U HopMaTuBoB (CanlluH 2.4.2 Ne 178-
02).

OcHanienre y4eOHOro KabnHera:

e I10CAJOYHBIC MECTA 10 KOJUYECTBY CTYACHTOB;

o pabouee MeCTO IpernoaBaTels;

e II€YATHBIE U SKPAHHO-3BYKOBbIE CPEJCTBA OOyUEHUS;

e DJIGKTPOHHBIC yUeOHBIE MAaTEPHAIIBI IO XUMUH.

Texuuueckue cpencTsa ooyue

HUS:

o MyJIbTUMEIUIHOE 000pYAOBaHHE;

o koMmmuiekT DVD nmuckoB ¢ yd4eOHBIMU (QHIIBMaMH 110 XUMHU;

o HurepHer.

O6opynoBanue 1a00paToOpun U pabOYUX MECT JIAOOPATOPHH:

o KOMIUIEKT JIa0OPaTOPHBIX CTOJIOB;

e BBITSDKHOM MIKad;

o KOMIUIEKTHI Ja0OpaTOPHOI! OoCyAbl, 000pyI0BaHUS U PEAKTUBOB Ha KaXKIbII
71a00paTOPHBIHA CTOJ 1O COOTBETCTBYIOIIUM TEMaM;

 HaTypaJlbHble 00BEKTbI, MOJEIIHU, TPHUOOPHI U HAOOPHI /17151 TOCTAHOBKHU
JIEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA,

 BCIIOMOTaTesIbHOE 000pYyI0BaHNWE U HHCTPYKIIHH.

[Ipu peanuzauuu padoueit nporpammsel yueoHoU aucuumiauHbl OY (.11 «Xumusp» mMoxer
OBITH HCIIOJIL30BAHO MporpaMMHoe obecneyenue Big Blue Button (BBB), Moodle, S-muck.

3.2. Uapopmanmonnoe odecrieueHne 00y4eHus, MepevyeHb PEKOMEHyeMbIX Y4eOHbIX
u3nanmii, UHTepHeT-pecypcoB, 10N0JTHUTEIbHON JIUTEPATYPbI
OcHoBHas nuTeparypa:

1. Xumus. bazoseiii ypoBeHb. 11 kmacc: yueOnuk / O. C. T'abpuensH, cepus
Beprukans — M. Jlpoda, 2020

2. Xumus. bazoseiii ypoBeHb. 10 kmacc: yueOHuk / O. C. T'abpuensH, cepus
Beprukans — M. Jlpoda, 2020

3. Xumusi :  y4eOHMK JIsI  CcpeiHero  mnpodecCHoHaIbHOTO  0Opa3zoBaHwus /

1O. A. JleGenes, I. H. ®aneeB, A.M.l'ony6es, B. H.IllamoBan; mox oOmei penakiuei
I'. H. ®aneeBa. — 2-e usn., mepepadb. m jgom. — Mocka : M3nmarensctBo FOpaiir, 2023. —
431 c.— (IIpodeccuonansHoe obOpa3zoBanue). — ISBN 978-5-9916-7723-3. — Tekcr
AIIEKTPOHHBIN // OO6pazoBaTenpHas maTdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/513073

4. Caunkuna E.B. OOmas m Heopranmueckas xumus. B 2 Ttomax. T. 1: 3akoHbl H
koHuenuun / CaBunkuHa E.B., MuxaitnoB B.A., Kucenés FO0.M.. — Mocksa : JlabopaTtopus
3Hanmii, 2022. — 403 ¢. — ISBN 978-5-93208-576-9 (t.1), 978-5-93208-575-2. — Tekcr :
anektpoHHbIi / IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/121996.html

5. AuxdwunorenoBa, W.B. Xumus: y4eOHMK © TPaAKTUKyM IS CPEAHETO



https://urait.ru/bcode/513073
https://www.iprbookshop.ru/121996.html

npodeccuonaibHOro oopazosanusi / U. B. Audunorenosa, A. B. babkos, B. A. [TonikoB. — 2-¢
u3[., ucnp. u gon. — Mocksa : M3narensctBo HOpaiir, 2023. — 291 ¢. — (IIpodeccronansnoe
obpazoBanue). — ISBN 978-5-534-11719-6. — Texkcr : amekTponHbli // OOpazoBarenbHast
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

6.Tynukun, E. 1. Xumus. B 2 4. Yacte 2. Oprannueckast XuMus : y9eOHUK JJISI CPETHETO

npodeccuonansHoro obpazoanus/ E. U. TynukuH. — 2-¢ w3a., wchnp. u jnom. — MockBa :
M3narensctBOo FOpaiit, 2023. — 197 ¢. — (IIpodeccuonanpHoe obpazoBanme). — ISBN 978-5-
534-02749-5. — Texkcr : amekTpoHHBIH // OOpasoBarenbHas twiargopma IOpaiit [caiit]. —

URL: https://urait.ru/bcode/513731

JlononHuTenpHas IMTEPATYpA:

1. O6mast u Heopranmueckas xumus. B 2 tomax. T. 2: Xumus snementoB / JLIO.
Anuk6eposa [u ap.].. — Mocksa : Jlaboparopus 3nanmii, 2022. — 555 ¢. — ISBN 978-5-93208-
577-6 (1.2), 978-5-93208-575-2. — Texkct : anmekrponnbiii // IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/121998.html

2. Oprannueckas Xumus : MeTonuueckue pexkomenaanuu / A.H. U3mectbeB [u ap.].. —
Mocksa : U3natensckuit JJom MUCuC, 2022. — 72 ¢. — Texkct : anextponnsiii / IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/129903.html

NHuTtepHeT-pecypcesl
www.dic.academic.ru (OHJIAWH-CJIOBAPH M SHIIMKJIONICIUHN ).
www. biorosinfo.ru (o6mecTBo 6morexuonoro Poccun).
Www.nano-info.ru (yueOHble MaTepuabl O Pa3BUTUU HAHOTEXHOJIOTHIA).
www.xumuk.ru (caiiT 0 XuMun).
www. hemi. wallst. ru (OGpa3oBaTenbHbIi CalT AJS MKOIbHUKOB « XUMHU»).
www. chem. msu. su (OaexTpoHHas 6MOIMOTEKA IO XUMUH).
www.enauki.ru (MHTEepHeT-u3aHue Ui yuureneil « EcrecTBeHHbIE HAYKI» ).
www. hvsh. ru (kypHan «Xumus B mkose»). www.hij.ru (kypHan « XuMus u

NGO~ wWNE

KU3Hb»

© =

www.chemistry-chemists.com (3JIeKTPOHHBIN KypHAT « XUMUKHA U XUMHESD» ).
10. OBbC «IPRSmart»

3.3. MeTronuyeckoe odecrieyeHHe o00pa30BaTeJIbHOIO TMpolecca A O00y4eHHs
MHBAJM/I0B U JIMI[ C OTPAHUYEHHBIMHU BO3MOKHOCTSIMHU 310POBbS

VYcioBusl OpraHu3aliii U cojJiepkaHue OOY4YeHHs M KOHTPOJS 3HAaHUM MHBAIUAOB U
oOyuaromuxcst ¢ OB3 no aucuumuivae «XuMUs» ONPEENSIIOTCS MPOrpaMMON JUCIMILIUHBL,
aIalITUPOBAHHOM MTPU HEOOXOAUMOCTH /ISl 00YUEHUS YKa3aHHBIX 00y4aroLIiXcCs.

Opranuzanus o0yuyeHus], TeKyIel U MPOMEXYTOUHOM aTTecTallui CTYACHTOB-MHBAINIOB
u cryneHtoB ¢ OB3 ocymiecTBisieTcss ¢ yueToM OCOOEHHOCTEW MCUXO(PHU3UYECKOTO Pa3BHUTHUSA,
VHAUBUAYAIbHBIX BOZMOKHOCTEHN M COCTOSIHUS 3/I0POBBS TAKUX 00yYaromIuXcsl.

Hcxons U3 ncuxo(u3ndeckoro pa3BUTUS U COCTOSIHUSA 3/10POBbsI CTYI€HTOB-UHBAINU/IOB U
ctyaeHToB ¢ OB3, opraHusyrorcs 3aHSATUS COBMECTHO C APYIMMM OOy4aroIUMHUCS B OOLIMX
Ipynnax, MCIONb3ysl COIMAIbHO-aKTHBHBIE W pEQIIEKCUBHBIE METOJbI OOYYEHMS CO3JaHHS
KOM(OPTHOTO TICUXOJIOTUYECKOT0 KJIMMAaTa B CTYA€HYECKOM TpyIINe UK, IPU COOTBETCTBYIOIIEM
3asBJICHUM TaKOro oOydarolierocs, IO WHAMBUAYaJIbHOH Mporpamme, KOTOpasl SIBIISETCS
MO (UIIMPOBAHHBIM BapHaHTOM OCHOBHOH paboueil mporpamMmbl TUCHUIUIMHBL. [lpu sTOM
coJiepKaHue TPOTrpaMMbl JUCIHIUIMHBI He HM3MeHseTcs. M3MeHsIoTCs, Kak MpaBuio, (OpMbI
00y4eHHUs U KOHTPOJIS 3HaHUH, 00pa30BaTeNbHbIE TEXHOJIOTHH U JUIaKTHUECKHUE MaTepUabl.

OOyueHue CTyAEHTOB-WHBAIMUIOB M CTyAeHTOB ¢ OB3 Taxke MOXET OCYIIECTBIATHCS
MHAUBUAYAIbHO W/WIN C MPUMEHEHUEM IUCTAHIIMOHHBIX TEXHOIOTHHA.

JluctaHMOHHOE ~ oOydeHHe  oOecreuyMBaeT  BO3MOXKHOCTh ~ KOMMYHHKaUMH ¢
npenojaBaTesieM, a TaKkkKe C JpyrMMH O0y4yaeMbIMH MOCpPEACTBOM BeOMHApOB (Hampumep, ¢
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UCIIOJIb30BaHUEM TporpaMMbl  SKYpe), 4To CrocoOCTBYET CIJIOYEHHIO TPYIIIbI, HAMpPABIISIET
yueOHYI0 TPYIIY Ha COBMECTHYIO paboTy, 00CyKIeHNE, IPUHATUE TPYIIIOBOTO PEILICHHS.

B yueGHOM mpoliecce sl MOBBIMIEHUS YPOBHS BOCHPHSATHS U TepepaboTKu y4ueOHOM
UHPOPMALIUK CTYJICHTOB-MHBAJIUAOB U CTyneHTOB ¢ OB3 mpuMeHSIOTCS MyJIbTHUMEAUWHBIC H
CHelMaIM3UpOBaHHbIE TEXHUYECKHE CpEeICTBa IpHeMa-liepeaayud yueOHol uHpopMaluu B
JOCTYIHBIX (opMax Juisi CTYACHTOB C Pa3IMYHBIMU HApYIICHUSMH, OOECIIEUMBAETCS BBITYCK
albTepHATUBHBIX (OpPMATOB TMEUYaTHBIX MaTepuagoB (KpPYMHbIM MpUET), BIEKTPOHHBIX
o0pa3oBaTeNbHBIX pecypcoB B (opmMax, aJanTHPOBAHHBIX K OrPAaHHYEHHSIM 30POBbBS
00y4aromuxcs, HaTH4Yue He00XOAMMOr0 MaTePUaIbHO-TEXHUYECKOTO OCHAIICHHUS.

[Ton6op u pa3paboTka y4eOHBIX MAaTEPUATOB MPOU3BOIUTCS IMPETOAABATEIEM C YUETOM
TOr0, YTOOBI CTYAEHTHl C HapyLWICHUSAMHU CllyXa [OJydadd HHPOPMAIMIO BU3YAIbHO, C
HapyIICHUSIMA 3PEHUS — ayIHajbHO (HampuMmep, ¢ UCIOJIb30BaHUEM MPOTPAMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: Ilpenooasamenu, yueOHvie KypCbl KOMOPbIX MpeOyIOm Om CmyOeHmos
BbINOIHEHUSL ONPEOeNeHHbIX CReyuduueckux oeticmsuil U nPpeoCmasissiouux cooot npooemy uiu
oeticmeue, He@bINOTHUMOE OJisl CIYOEHMO08, UCHbIMbBLEAIOUUX MPYOHOCMU C NEPEOBUINCEHUEM UL
peuvto, obsazanvl 8 PIIJ] yuecmv smu ocobenHocmu u npeonazamv CmyOeHmMam-uHeAIuoam u
cmyoenmam ¢ OB3 anbmeprnamugnbie Memoovl 3aKpenjieHus U3yuaemo20 Mamepudada.

Jljig ocyliecTBIICHUs MPOLEAYp TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOUYHOM
aTTecTanuu odydJaronxcsi HHBaIUA0B 1 juil ¢ OB3 (oH[ O1IeHOYHBIX CPEICTB MO AUCIUILTUHE,
MO3BOJIAIOIIMNA  OICHUTh  JOCTIDKEHHE MMM pe3yjibTarToB  OOy4YeHHS U YPOBEHb
c(OpPMUPOBAHHOCTH  KOMIETEHIMM, MPEIyCMOTPEHHbIX Y4YEeOHbIM IUIAaHOM U  paboueit
OpOrpaMMOil  TUCHUIUIMHBI, aJaNTUPYeTCs s OOydyaloluuxcs UWHBAIMIOB M JHUI C
OTpaHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBS C Y4EeTOM WHIMBYTyTBHBIX
NCUX0(U3HOIOTHUECKUX OcoOeHHOCcTel (YCTHO, NHUCHbMEHHO Ha Oymare, MHUChMEHHO Ha
KOMIIbIOTEpE, B (Qopme TecTupoBaHus M T.1.). llpu HeoOxoaumocTH 00yHaromMUMCs
MPEIOCTABISACTCS JOMOJHUTEIbHOE BpeMsi Uil TMOATOTOBKM OTBETa MPU MPOXOKICHUU
aTTECTaIlHH.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KoHTponb 1 o1ieHKa pe3ybTaToB 00yUeHHs OCYIIECTBIISIETCS IIPENoIaBaTelIeM B IpoLecce
IPOBEJCHUS MPAKTUYECKUX 3aHATHH U J1abopaTOpHBIX padOT, TECTUPOBAHMS, a TaK¥Ke
BBIMOJIHEHUS]  OOyYaloOIMMUCS  HMHAMBUIYAJbHBIX  33/JaHUM, TPOEKTOB, HCCIIEIOBAaHUI.
Pesynpratel 0OydeHus omnpenenstoT, 4YTo oOydaroluecss JOJDKHBI 3HaTh, IOHUMAaTh W
JEMOHCTPHUPOBATH MO 3aBEPIICHUN N3YUEHUSI TUCIUIIINHBI.

Jns popMupoBaHUs, KOHTPOJS U OLEHKH PE3yJIbTaTOB OCBOCHUS YUEOHOW JTMCIMITIIMHBI
UCIIOJIb3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUITHI, MPEACTABIAONIAs COO0N KOMILIEKC YUeOHbIX
MEpPONPUITHI, COTIACOBAHHBIX C pe3yJbTaTaMH OOy4YeHHs M C(OPMYJIHUPOBAHHBIX C YUETOM
DI'OC COO (npeametHsbie pe3ynbratel o aucuuiuae) 1 I'OC CIIO.

Obume Monyas/Pa3nen/Tema Tunbl OLEeHOYHBIX MePONIPUATHI
KOMIICTeHIIUH
Pa3nes 1. OcHOBBI CTPOCHHSI BelecTBa
OK 01 Crpoenue atomoB | 1. Tect «CrpoeHne aroMOB XHMHYECKHX
XUMHYECKHUX 3JIEMEHTOB U | 3JIEMEHTOB U IPUPOJIa XUMUYECKOU CBSI3U.
npupoza XMMHMYECKOH | 2. 3agaud Ha COCTaBIEHHE XUMHUYECKHX
CBA3U (GbopMys1 TBYXaTOMHBIX COEAMHEHUN (OKCHJIOB,
CyJb(UI0B, THAPUAOB U T.I1.).
3. 3amaHus Ha MCHOJIb30BAHUE XUMHUYECKOU
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CUMBOJMKH ¥ Ha3BaHUM COCAMHEHHH 110
HOMEHKJIaType MEKTYHapOAHOTO coro3a
TEOPETUYECKON U NPUKIAJIHOW XUMHUU U
TPUBUAIBHBIX HA3BAaHMM Il  COCTaBJICHUS
XHUMHYSCKHX dbopmyn JIBYXaTOMHBIX
COCTMHEHHUH (OKCHIIOB, CYJb()HUIO0B, THAPUIOB
U T.I.) U JIPYTUX HEOPTaHUYECKUX COCTUHEHUN
OTJIENTLHBIX KJIACCOB

OK 01
OK 02

Ilepuoanueckuii 3aKOH |
TabnuIa J.N.
Meunneneena

1. Tect «Merauinueckrue / HEMETAJUIMYECKHE
CBOIICTBa, 3IEKTPOOTPUIIATEIHHOCTD H
CPOJICTBO K DJICKTPOHY XMMUUYECKUX JIEMEHTOB
B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM
U TIOJOXKEHHEM B TEPUOJUYECKON CHUCTEME
xumudeckux dyemenToB .M. MenaeneeBay.

2. Ilpaktuueckue 3aJaHus Ha YCTAaHOBJICHHE
CBSI3U MEXIY CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U TNEPUOAUYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKMX DJJIEMEHTOB H HX
COCIUHEHHH B COOTBETCTBHH C IOJOKCHUEM
Ilepuonuueckoi cucreme.

3. [IpakTKO-OpUEHTHPOBAHHBIC
TEOPETUUECKHE 3a/JlaHMsl Ha XapaKTepU3aIUIo
XAMHYECKHX DJJIEMEHTOB: «MeTtaminueckue /
HEMeTaJInIecKe CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTh W CPOACTBO K
3JEKTPOHY XHUMHYCSCKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX DJIEKTPOHHBIM CTPOEHUEM U
MOJIOKEHUEM B  TMEPUOJUYECKON  CUCTEME
xumuueckux anemenToB .. MeneneeBa

Pa3nes 2. Xumnueckue peakuuu

OK 01
OK 04

Turner XUMHYECKUX
peakuuii

1. 3amaun Ha cocTaBleHUE YpaBHEHHUH peaKkinii:
— COCIWHEHHUS, 3aMEIUICHHS, Pa3I0KEHUS,
obMeHa;

— OKHCIITUTEIBHO-

BOCCTAHOBHUTEIHHBIX peakuuit c
HCIIOJIE30BAHHEM METO/1a AJIEKTPOHHOTO
OajaHca.

2. 3agauuM Ha pacueT Macchl BEIECTBA WIH
00BEMa

ra3oB IO HM3BECTHOMY KOJUYECTBY BEIICCTBA,
Macce WM 00BEMY OJHOTO U3 yYacTBYIOIINX B
pEaKIy BEIIECTB; PacuEThI

Macchl  (00bE€Ma, KOJWMYECTBA  BEIIECTBA)
MPOJYKTOB PEAKIMH, €CIM OJIHO W3 BEIIECTB
MMeeT MPUMECHU

DIIEKTPOIUTHYECKAS
JUCCOIMAasl ¥ HWOHHBIN
oOMeH

1. 3amaHusa Ha COCTaBJIIEHME MOJIEKYJISIPHBIX H
MOHHBIX pEaKkIMi € ydacTUEM  KHCIOT,
OCHOBaHUH M COJIEH, YCTAaHOBJIIEHUE U3MEHEHUS

30




KHCJIOTHOCTH CPEJIbl
2. JlaboparopHast pabora "TuIbl XMMHUYECKHUX
peakuumii"

Paznen 3. CTpoeHue U CBOIiCTBA HEOPTraHN4YECKNX BelleCTB

OK 01

Knaccudukanus,
HOMEHKJIATypa U CTPOCHUE
HCOPraHNYCCKUX BCIICCTB

1. Tecr «Homenkmarypa u  Ha3BaHHE
HEOPraHUYECKUX BEIIECTB HCXOId M3 HX
XUMHUYECKOH  (OpMyJBI MM  COCTaBIICHHE
XUMHAYECKON (HOpMyYIIbI HCXOAS W3 Ha3BaHHA
BELIECTBA 10 MEXIyHapOAHON WIN
TPUBHUAIBHON HOMEHKJIATYpPe».

2. 3agaun Ha pacueT MacCcoBOM J0JK (Macchl)
XMMHUYECKOTO  3JIeMeHTa  (COeIUHEHHs) B
MOJIEKYJIe (CMecH).

3. [IpakTuyeckue 3a1aHus MO Kiaccu(UKaILUH,
HOMEHKJIAaType M XUMHYECKMM (opmyiiam
HEOPraHUYECKUX BEILECTB PA3IIMYHBIX KIaCcCOB.
4. IlpakTuueckue 3aJaHus Ha OIpEAEICHUE
XUMHUYECKON aKTUBHOCTH BELICCTB B
3aBUCHUMOCTH BHJIa XMMHMUYECKOM CBSI3UM M THUIIA
KPUCTAJUIMYECKON pElIeTKU

OK 01
OK 02

DU3UKO-XUMUYECKHE
CBOMCTBA HEOPraHUYECKUX
BEIIIECTB

1. Tect «OcoOEHHOCTH XHMHYECKHX CBONMCTB
OKCHJIOB, KHCIIOT, OCHOBaHUU, aM(OTEPHBIX
TUAPOKCHUJIOB U COJICH».

2. 3agaHuss Ha COCTABJIICHHE YpPaBHEHUM
XMMHYECKHX PEaKIUil C ydacTheM MPOCThIX U
CJIOKHBIX HEOPTraHWYECKUX BEIIECTB: OKCHIOB
METAIJIOB, HEMETauIoB ¥ aM(OTEepHBIX
DJIEMCHTOB; HEOPTraHUYECKHUX KHUCJIOT,
OCHOBaHUN ¥ aM(pOTEPHBIX THAPOKCHJIOB,
HEOPTraHWYECKUX COJIEH, XapaKTepU3YIOMMNX UX
CBOMCTBA U CIIOCOOBI OJTYUYEHUS.

3. [IpakTrKO-OpHUEHTHPOBAHHBIE
TEOPETHUUECKHE 3aJlaHusd Ha CBOMCTBA U
MOJTyYeHNE HEOPTaHUYECKUX BEUIECTB

OK 01
OK 02
OK 04

Nnentuduxamnus
HEOPraHUYECKUX BEILECTB

1. TIpakTUKO-OpPUEHTHUPOBAHHBIE 33[aHUS IO
COCTaBICHUID  XMMHMUYECKHMX  peakuumid ¢
y4acTHEM HEOPraHUYECKUX BELIECTB,
UCIIONIBb3YEMBIX JUI UX UACHTU(DHUKALIH.
2.JlaGopatopHass pabora: “MaeHTudukanus
HEOPraHWYECKUX BEIIECTB”

Paspnen 4. CtpoeHne U CBOMCTBA OPraHM4YeCKUX BeleCTB

OK 01

Knaccudukanus,
CTPOCHHE M HOMEHKJIaTypa
OpPraHWYECKUX BEIIECTB

1. 3Bamanuss Ha COCTaBJICHHE HAa3BaHUH
OpPraHMYeCKUX COEIUHEHUN MO0 TPHUBHUAIBHOU

WA MEXyHapOJHOU CUCTEMATUYECKON
HOMEHKJIATypE.

2. 3amgaHusg  Ha COCTAaBJIEHHE IIOJIHEBIX U
COKpAICeHHBIX CTPYKTYPHBIX bopmyn

OpTraHU4YCCKUX BCHICCTB OTACIBbHBIX KJIIACCOB.
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3. 3amauM Ha OIpeNEIeHHE MpocTeHIIen
(hopMyJIBI OpraHUYECKON MOJIEKYJIbI, UCXOAS U3
3JIEMEHTHOTO0 cocTaBa (B %)

OK 01
OK 02
OK 04

CsoiicTBa
COETUHEHUN

OpraHN4YeCKHUX

1. 3amaHus Ha COCTaBJI€HUE YpaBHEHUM
XUMHUYECKUX peaxkuui C y4acTHEM
OpPraHMYECKHUX BELIECTB HAa OCHOBAaHMU MX
COCTaBa U CTPOCHHUS.

2. 3amaHus Ha COCTaBJIEHUE YpaBHEHMM
XMMHUYECKMX  PEaKkUud, WIICTPUPYIOIINX
XMMHUYECKHE CBOWCTBA C Y4E€TOM MEXaHH3MOB
NPOTEKAHUS JaHHBIX PEAKIMH U IeHEeTUYEeCKOH
CBSI3U OPTaHUYECKUX BELIECTB PAa3HbIX KIACCOB.
3. PacueTHble 3a/1a4M 10 YpPaBHEHUSM pEaKIHi
C y4aCTHEM OPIaHUYECKUX BELIECTB.

4, JlaGopatopHas pabora “IIpeBpamieHus
OpraHMYECKUX BEILECTB IPU HarpeBaHuu"

OK 01
OK 02
OK 04

Wnentudukamms
OpPraHMYECKHUX  BEIIECTB,
X 3HAYECHUE 31
IIPUMEHEHHE B OBITOBOH U
IIPOU3BO/ICTBEHHOM
JIEATEIILHOCTH YeJIOBEKa

1.IIpakTuKO-OpUEHTUPOBAHHbIE ~ 33JaHUS 1O
COCTaBICHUI  XMMHMYECKHUX  peakuuid ¢
y4acTHEM OpraHWYECKHX BEIIECTB, B T.4.
UCIIOJIb3YEMBbIX /ISl UX UJCHTU(UKALUHN B OBITY
Y IIPOMBIIUIEHHOCTH.

2.JIaGoparopnass pabora: “Unentudukamms
OpPTaHHYECKUX COCTUHCHUM OTJICTBHBIX
KJIaCCOB™

Paznen 5. KuHeTnueckme u TEPMOAUHAMHYECCKHUE 3aAKOHOMEPHOCTH IIPOTCKAHUA

XHMHMYECKHUX PeaKIui
OK 01 CkopocTb xuMuyeckux | [IpakTUKO-OpUEHTUPOBAHHBIE  TEOPETHUYECKUE
OK 02 peakuui. XuMuyeckoe | 3aJlaHusl Ha aHaiu3 (PaKTOpOB, BIIMSAIOIIMX Ha
paBHOBECHE U3MEHEHUE CKOPOCTH XHMHYECKOW PpEaKlHH.
[IpakTuKO-OpMEHTHPOBaHHBIE  3aJaHMsl  HA
npuMeHeHne npuHuuna Jle-llarense aid
HaXO0XKJICHUS HaIpaBJICHUS CMEILEHUS
paBHOBECHS] XMMHUYECKON peakIMM M aHaJIn3
(akTopoB, BIUSIOUIMX  HA  CMEIlEHue
XMMHYECKOTO PABHOBECUS
Pasnen 6. lucnepcHblie cucTeMbl
OK 01 Hucnepcusie cuctembl U | 1.3amaun Ha MPUTOTOBIIEHUE PACTBOPOB.
(baxTopsl ux | 2.IlpakTuKO-OpUEHTHPOBAHHBIE pacueTHble
YCTOWYUBOCTH 3a/laHus Ha JMCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBbIE B OBITOBOI u
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA
OK 01 HccnenoBanune  cBoiictB | JIaGoparopHas paboTa (Ha BEIOOD):
OK 02 JUCIIepCHBIX cucTeM Ui | — [IpuroroBnenue pactBopoB; — MccnenoBanue

UX UIECHTU(PUKAITUU

JAUCTICPCHBIX CUCTEM

Pa3zpea 7. Kau
BelEeCTB

€CTBCHHbBIC PEaAKIUH oﬁnapyme}mﬂ OPraHUuYe€CKUX H HEOPraHHYECCKHUX

OK 01

ObHapyxeHue
HEOPraHUYECKUX

JlaGopatopHas pabota (Ha BEIOOD):
— AHanuTH4eckue peakuuu KaTuoHoB [-VI

32




KaTHUOHOB 1 aHUOHOB

rpynn; — AHAIUTUYECKUE PEAKLIU AHUOHOB.

2. IlpakTuueckue 3aJaHUsl HA COCTaBIECHUE
YpaBHEHMH peakuuii oOHapyKeHUs KaTHOHOB
I-VI rpynn u aHuOHOB, B T.4. B MOJIEKYJISIPHON
¥ HOHHOH (popmax.

OOGHapyxeHue
OpPraHUYECKUX  BEILIECTB
OTJECNbHBIX KJIACCOB C
HCITOJIb30BaHUEM
KaueCTBEHHBIX PEaKLU

JlabopaTtopHnast pabota (Ha BEIOOD):

— KadecTBeHHBIE peakIMu Ha OT/ACIbHBIC
KJIACCHI OpraHUYeCKHX BEIIICCTB; —
KavecTBeHHBIH aHamu3 OpraHUYeCcKuX
COCJIMHEHUH 10 PYHKIIMOHAIBHBIM IPYIIIaM.

2. TlpakTuyeckue 3agaHUsi Ha COCTaBIICHUE
Ka4eCTBEHHBIX peakimii oOHapy KeHUs
OpPraHUYECKHUX COCIUHEHHIA

Pasznen 8. Xumus B 6]:[Ty H HpOHSBOI[CTBQHHOﬁ JACATCJIbHOCTH Y€JI0BCKA

OK 01
OK 02
OK 04
OK 07

Xumusgs B OBITY W
HPOU3BOACTBEHHO i
JeATeIIbHOCTH YeI0BeKa

Keiic (c yuetom Oynyiei npodeccruoHanbHON
JIEATEITLHOCTH )

Paznen 9. Xumus snemenToB. VccnenoBanne u XUMHYECKHA aHATN3 00BEKTOB Onocheps

OK 01 XHUMHUA 3JIEMECHTOB 3agaHus Ha COCTaBJICHUE ypaBHEHUU
OK 02 XUMHUYECKUX peakuuin c y4aCTHEM
OK 04 HEOPraHWYECKUX BEUIECTB HA OCHOBAaHUU HUX
OK 07 COCTaBa U CTPOECHUS.
3amaHusi  HA  COCTABJICHUE  YpaBHEHHI
XUMUYECKUX  pEeaKIUi, WUTIOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA C YYETOM MEXaHHM3MOB
MIPOTEKAHUs JAaHHBIX PEaKIMi ¥ I€HETUYECKON
CBSI3M  HEOPTaHMYECKUX BEIIECTB  Pa3HBIX
KJIaCCOB.
JlaGopartopHnast pabota
CBoiicTBa COeIMHEHUN yTIepo/ia.
JlaGopatophast pabora.
CpoiicTBa coeauHeHuii a3zota u ¢ocdopa.
MuHepanbHbIe YA0OpEHUSI.
JlaGopatophast pabora.
OO1ue cBoiicTBa METANJIOB
JlaGopatopHas pabota.
CBoiicTBa COEIMHEHUN aTFOMUHMUS.
JlabopaTtopnast pabora.
CBoliCTBa COeTMHEHNI Kee3a.
2.3aa4i Ha BBIYMCIIEHUE CPEIHETrO 3HAUYCHUS
AKCIIEPUMEHTAJIbHBIX IAHHBIX, IOTPEITHOCTH.
3.IIpencraBnenne pe3yibTaTOB SKCIEPUMEHTA
B pasznuuyHoi popme (Tabmuna, rpaduk, oTyer,
JOKJIa[, TIpe3eHTaIus).
OK 01 XuMu4eckui  KOHTpoib | Tect «OpraHmyeckne M  HEOPraHMYECKHE
OK 02 KauecTBa MPOJYKTOB | BEIIECTBA, BXOJAIINE B COCTaB TIPOIYKTOB
OK 07 MATAHUSA MMATAHUSD.
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2.IIpakTUKO-OpPUCHTHPOBAHHBIC 3a/laHUsl IO
KYJIMHAapHOU TEMAaTHKE.

3.JlaGopaTtopHas pabota (Ha BEIOOD):

— OGOHapyXeHHe HHUTPaTOB B MPOIYKTax
nuTanus; —  MccnemoBaHwe — MPOIYKTOB
NUTaHUS Ha HajJU4yuMe YIJIEeBOJOB (MyKa,
TBOPOT, MOJIOKO, HOrypT) Ha Hajuudue

YTJIEBOJIOB
(kpaxmail, TJIFOK03a, caxapo3a).
OK 01 Xumuss W mpoOsieMbl | Y4eOHO-MCCIEI0BATENbCKUN TPOSKT B 00IaCTH
OK 02 OKPYXKAaroIIeH cpeIbl UCCIIeIOBaHMs 00BbEKTOB OMochepsi.
OK 04
OK 07

OO0mue KpUTEpPNH OLIEHKHU Pe3yJIbTATOB OCBOCHHS Y4eOHOM U CHUIITHHbBI

B ycTHBIX W NHCHbMEHHBIX OTBETaX CTYJACHTOB Ha NPAKTUYECKUX (CEMHHAPCKUX U
1a00paTOPHBIX) 3aHATUAX, B COOOIIEHUSX M JOKJIaAax, W Jpyrux (opmax ayIuTOpHOU Hu
CaMOCTOSITEIILHOM pabOThI, a TAK)KE B TEKYIIUX KOHTPOJBHBIX paboTax yYHUTHIBAIOTCS: TIIyOWHA
3HAHUH, BJIaJICHUE HEOOXOAUMBIMU YMEHUSAMHU (B 00bEME MPOrpPaMMBbI), JOTHYHOCTD U3JI0KECHUS
MaTepuiia, BKJIIOYas 0000IIEeHNs, BEIBOIBI, COOIOICHHE HOPM JIMTEPATYPHOU pPEUHu.

OLEHKY «OTJIMYHO» 3aCIy’KUBAET CTYJIEHT, TBEPJO 3HAIOIIMI IPOrpaMMHBIN MaTepHall,
CUCTEMHO M TPaMOTHO U3JAralllui €ero, JIEMOHCTPUPYIOUIMM HEOOXOAUMBIH YPOBEHb
KOMIIETEHIINM, YETKHE, CKAaTble OTBETHl Ha JIOMOJIHHUTENIbHBIE BOIMPOCHI, CBOOOIHO BIIAJICIOIIHIA
MIOHATHUIHBIM aIllapaToOM.

OLEHKY «XOpolI0» 3aCIy’KUBAET CTYIEHT, IPOSABUBLIMMN MOJHOE 3HAHUE IPOrPaMMHOTO
MaTtepuaia, 1eMOHCTPUPYIOMUNA chOopMUpPOBaHHBIE HA IOCTATOYHOM YPOBHE YMEHUS W HABBIKH,
yKa3aHHbIE B MpOrpaMMe KOMIETEHIMH, JAOMYCKAIOMINN HENPUHIMIUAIbHBIE HETOYHOCTH IpU
M3JI0’KEHUU OTBETA HA BOTIPOCHI.

O1neHKy «y10BJIETBOPHUTEIBLHO» 3aCIYXHBAET CTYACHT, OOHAPYKUBIIHA 3HAHUS TOJIBKO
OCHOBHOTO MaTepualia, HO HE YCBOMBIIWN JETaIH, JOMYCKAIOMNWNA OMMOKH MPUHIIMITHAIBHOTO
Xapaktepa, AEMOHCTPUPYIOIIMKM HE A0 KOHIA CHOpPMHUpPOBAHHBIE KOMIIETEHIIUH, YMEHUS
CHCTEMaTU3UPOBATh MaTEPHUa U JI€JIaTh BHIBOIBI.

OuLEHKY «HeyI0BJETBOPUTEIBHO)» 3aCIYyKUBAET CTYJEHT, HE YCBOUBIIMNA OCHOBHOI'O
COJIepXKaHUsl MaTepuaia, He YMEIOIUNA CUCTEeMAaTH3UPpOBaTh HH(OpMaIIHIo, 1eJaTh HEOOXOAUMBbIE
BBIBOJIbI, YETKO M TPAaMOTHO OTB€YAaThb HA 3aJlaHHBIE BOMNPOCHI, AEMOHCTPUPYIOUIUN HHU3KHMA
YPOBEHB OBJIaJICHUS] HEOOXOUMBIMU KOMITETCHIIUSIMH.

OuenuBanue cTyaeHTa Ha AuddepeHIMPOBAHHOM 3a4eTe N0 y4eOHOH AUCHMILINHE

OneHKka «OTJIMYHO» BBICTABISETCA CTYJEHTY, €CIM OH TJIyOOKO M TPOYHO YCBOWII
IPOrpaMMHBIM MaTepHuall, HCUEPIBIBAOIIE, TOCAEA0BATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro
u3JaraeT, yMeeT TECHO YBS3bIBaTh TEOPHIO C MPAKTHUKOW, CBOOOJHO CIpaBIIsETCS C 33JadaMH,
BOIpOCAaMM M JIpYTMMHM BHJaMU NpPUMEHEHHUs 3HAHUN, HE 3aTpyAHSETCs C OTBETOM IpH
BUJOM3MEHEHUN  33/1aHui, TMpPaBUIBHO OOOCHOBBIBAET TMPUHATOE  peEIIeHHe, BiajJeeT
Pa3HOCTOPOHHUMU HaBBIKAMH U MPUEMAMHU BBITIOJTHEHUS MPAKTUYECKUX 3a/1ad.

OneHka «X0po1o» BBICTABIISETCS CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, FPaMOTHO
U TI0 CYIECTBY M3JIaraeT ero, He JOIMYyCKas CYIIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC,
IIPABWJIBHO MPHUMEHSET TEOPETUYECKUE IOJIOKEHUS IPU PELIEHHH NPAKTHUYECKUX BOIPOCOB U
3aJa4, BajeeT He0OXOAMMbIMU HaBbIKaMH U MPUEMAMU UX BBIITOJIHEHUS.

OneHka «y10BJIeTBOPUTEIbHO» BBICTABISETCS CTYIEHTY, €CIIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuaja, HO HE YCBOWJ €ro JeTajei, IOMyCKaeT HETOYHOCTH, HEJIOCTaTOYHO
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IpaBWIbHbIE (OPMYJTUPOBKH, HApYyLICHHUsS JIOTUYECKOM IOCIEN0BATEIbHOCTH B H3JI0KEHUU

POrPaMMHOTO MaTepHalia, UCTIBITHIBACT 3aTPYIHEHUS TIPU BHITIOJTHEHUH MTPAKTUIECKUX PadoT.
OneHka «HeyJAOBJIETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, KOTOpPBIM HE 3HAeT

3HAYUTEIBHOH 4YacTW MPOrpaMMHOIO Marepuana, JOIYCKaeT CYIIEeCTBEHHbIE OIIMOKH,

HEYBEPEHHO,

IlepeyeHb BONPOCOB /IS MOATOTOBKHU K MPOMEKYTOYHON aTTeCTAlUM
1o y4eOHOW qucuunanue « XuMus»

CoBpeMeHHast MOZIENIb CTPOEHUS aToMa

OnekTpoHHas KOHGUTypalus aroma.

Knaccugukaiius XuMHUECKUX JIEMEHTOB (S-, p-, 0-371eMEHTHI).

DNeKTpOHHAs TPUPOJIa XUMUYECKOM CBSI3U.

Bupr xuMudeckoi cBsi3u (KOBaJICHTHAS, HOHHAs!, METAJUIMYECKas, BOJOPOIHAS) U

crocoObl ee 00pazoBaHUs

Ilepnonnueckas cucrema XumMudeckux 3iueMeHToB .M. Menneneesa.

Pu3NYECKU CMBICI

Ilepnonnueckoro 3akona /I.11. Menneneesa.

MupoBo3z3pendeckoe U HayuHoe 3HaueHue [lepuonndeckoro 3axona [1.1.

Menneneesa.

10. PacTtBOpeHue kak PU3NKO-XUMUYECKUH mporiecc. PacTBopbl

11. PacTtBopumocTh. MaccoBas /10151 paCTBOPEHHOTO BEIIECTBA.

12. Cwmpblcn nokasarens IpeesibHO J0MyCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHHE B
OLICHKE 3KOJIOTUYECKON 0€3011aCHOCTH. ONTACHOCTh BO3JCHCTBUS Ha KUBbIE
OpraHU3MBbI ONPEICIICHHBIX BEIIECTB.

13. OnacHOCTh BO3/CHUCTBHS Ha )KUBBIE OPraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.

14. Knaccudukanuus u TUIBI XUMUYECKUX PEAKIUN C ydacTHEeM HEOPTraHHUECKHUX
BEIIECTB.

15. Crenenb okucieHus. Y paBHEHUS OKUCICHUS-BOCCTAaHOBIEHUS. OKUCIUTENb U
BOCCTAaHOBUTEb.

16. Teopus 3EKTPONUTHIECKON TUCCOIMALIUT

17. DnexTponauThl, HEANEKTPOIUTHI. Peakiiuu HOHHOro 0OMeHa.

18. CkopocTb peakuuu, ee 3aBUCUMOCTh OT pa3IMYHbIX (haKTOPOB

19. TennoBble 3G GEKTH XUMUYECKUX PEaKINi. DK30- M SHAOTCPMHUECKUE, PEAKIIHH.

20. O6paTuMOCTb peakuuidi. XUMHYECKOE paBHOBECHE U €r0 CMEIIEHHUE MO/ JeicTBUEM
pa3IUYHbIX (PAKTOPOB

21. IIpenmer Heoprannueckoi xumun. Kinaccudukanus HeopraHM4eCKuX BEIIeCTB.

22. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, THIPOKCHIBI, KUCIOTHI, COJIH).

23. Kpucrannuyeckue u amopHbIe BemecTBa. THITB KPUCTAIUTMUECKUX PEIIETOK

24. 3aBuCcUMOCTh (PU3UYECKHUX CBOMCTB BEMIECTBA OT TUIA KPUCTATUIMICCKON PEIICTKH.

25. 3aBHCUMOCTh XUMUYECKOM aKTUBHOCTH BEILIECTB OT BUJ]a XUMUUYECKON CBSI3U M TUMA
KPUCTAJUIMYECKON PEHIETKH.

26. O0mme pusnveckre U XUMHUYECKHE CBOMCTBA METaJIIIOB.

27. CriocoObI TIOJTydeHUST METAJIIOB

28. Koppo3us MeTamioB

29. 3HaueHNEe METaNIOB U HEMETAJIOB B IPUPOJIE U )KU3HEICATEILHOCTH YeJIOBEKa U
OpPraHu3MOB

30. Obmue GundecKkue H XUMHIESCKHE CBOMCTBA HEMETAJIOB

31. Tunuunsle cBoiicTBa HemeTauioB 1V-VII rpynn

32. Knaccudukarus 1 HOMEHKJIaTypa COSIMHCHUH HEMETaJLIOB.

33. KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

34. XuMmuueckue CBOMCTBA OKCUIIOB.

35. Xumuueckue CBOMCTBA THAPOKCUIOB.
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36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.

47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

XHUMHUYECKUE CBOMCTBA KUCIIOT.

XHUMHUYECKUE CBOMCTBA COJICH.

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB BOJIOPOAHBIX COEIMHEHUH,
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB BBICIINX OKCHJIOB U TMAPOKCUJIOB
['eHeTnyeckas cBsi3b MEXAY KJacCaMHU HEOPraHUYECKUX COCIUHEHUM
[IpenMeTr opraHuYeCKO XMMUU.

OCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOI'O CTPOEHUSI OPIraHUYECKUX COETMHEHUN
A.M. bytneposa.

W3omepus 1 U30MepBhl.

[Tpunuummne! K1accuuKay OpraHMYeCKUX COSTUHEHH.

MexnyHapoaHasi HOMEHKJIaTypa U IPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX
COCTUHEHUN.

CBolicTBa IPUPOIHBIX YIJIEBOJOPOIOB, HAXOKIEHUE B IPUPOJE U IPUMEHEHHE
0COOEHHOCTHU

Knaccugukaum 1 HOMEHKIATypbl BHYTPH KJIaCCa YTIIEBOIOPOJIOB.

[IpenenbHblE YrIeBOAOPOABI

HenpenenbHble yrieBogopobl

Kucnoponconepxamue coequnenus. Knaccudukanus

[TpakTHueckoe NpUMEHEHUE KUCIOPOACOAEPKAILMX COETMHEHUI

Mpia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT

A3oTcoaepikaiie CoeIMHEHUsI. AMUHBI.

A3oTcoaepikaiue coeTMHEHUSI. AMUHOKUCIIOTBI.

A3zoTcoaepikaiiue coeTuHeHus. bemku.

['eneTnueckas CBA3b MEXAY KJIIACCAMH OPTaHUYECKUX COCAUHEHUH.
BricokomonexyisipHble COEUHEHHS (CHHTETUUYECKHE U OMOIOrMUYE€CKU-aKTUBHBIE).
buooprannueckre coeuHEHNU.

[TpumeHeHue u OUoNOruyecKas poib yriieBoI0B.

Ob6nactu npuMeHeHus: aMHHOKHUCTOT. [IpeBpariennst 0eIKoB MUIU B OPTaHU3ME.
buonoruueckue pyHKIUN OEIKOB.

buonoruueckue GyHKIUU )KUPOB.

Ponb opranndeckoil XMMHUM B pellIeHUHU MpoOieM MUILEeBON 0€30MacHOCTH.

Ponp oprannueckoil XMMUU B pelieHUH MpoOieM SHepreTuyeckoi 0€30MacHOCTH.
AnbTepHAaTUBHBIC UCTOUHUKHU YHEPTHUH.

Ponb oprannueckoil XuMuUM B pa3BUTUU MEIUIUHBL.

Ponb opranndeckoil XMMHM B CO3JJaHUHM HOBBIX MaTepUasOB.

OnacHOCTh BO3/IEUCTBHS HA )KMBBIE OPTaHU3Mbl OPrAHMYECKUX BEIIECTB OTAEIbHBIX
KJIACCOB.
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