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1. HACITIOPT ITPOI'PAMMBI YYEBHOI'O IIPEIMETA
XUMUA

1.1. MecTto y4eOHOro nmpeamMera B CTpPyYKType OCHOBHOM 00pa30oBaTeIbHOM NPOrpaMMbI:

YueOHblil npenmMer «XUMHS» SBISETCS 0053aTENBHOM YacThIO 00Ie00pa3oBaTEIHLHOTO
IIMKJIa OCHOBHOM 00pa3oBaTesibHON Mporpammbl B cooTBeTcTBUM ¢ PI'OC 1o npodeccun 43.01.09
IloBap, xkonautep, Qopmupyercs u3 oOs3aTensHOW npeamerHor obmactu PIrOC COO
«EcTecTBeHHO - HayuyHbIE IPEAMETh» U U3y4yaeTcs Ha 0a30BOM YPOBHE

1.2. Hean u niiaHupyemMble pe3yabTAThbl 0CBOEHHUS Y4eOHOI0 MpeaMeTa:
1.2.1. llenb 0061eo6pa3oBaTeIbHOTO MpeIMETa
N3yuenne XuMHUM HaIpaBIICHO HA JTOCTUKEHUE CIIEAYIOIINX LICJICH:

(hopMUpOBaHHE Yy CTYJEHTOB XUMHUYECKOW COCTABIIAIONIECH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa KaK OCHOBBI TMIPUHSTHS PEIICHUH B JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYyaIUsX,
OTBETCTBEHHOT'O NOBEACHUS B IPUPOJHON cpene.

dbopMUpOBaHWE CHUCTEMBl XWMUYECKUX 3HAHMW KaK BaXKHEHIICH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBl MHpa, B OCHOBE KOTOPOM JiekKaT KIIOYEBbIE TOHATHS,
(dyHIaMEHTAJIbHBIC 3aKOHBI U TEOPUM XHWMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHWE M TIOHWMaHUE
CYILITHOCTHU JOCTYMHBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIJIEHHE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHHS;

dbopMupoBaHHE W pPa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX IMO3HAHHUS BELIECTB U
XUMHUYECKUX PEAKINi, HEOOXOAMMBIX I MPHOOPETEHUS YMEHUH OpPHUEHTHPOBATHCS B MHpPE
BEILIECTB U XUMUYECKUX SIBIICHUN, UMEIOIINX MECTO B IPHUPOAE, B MPAKTUUYECKON M MOBCEIHEBHOU
KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB NEATENBHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U OOBSICHEHHEM
XMMUYECKOTO SKCIIEPUMEHTA, COOTIOICHIEM MIPAaBUII O€30MacHOT0 OOPAIICHNUS C BEIIECTBAMHU.

JlocTikeHHe Ienu HW3y4deHus ydeOHoro mnpeamera «XuMHUs» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs peleHrueM CaeAyoIMX 3a/1ay:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMUYECKHUX MPOIECCOB U
SIBJIEHUA B OKpYXKalIIeHd cpeae, LEJIOCTHOM HayyHOM KapTUHBI MHpA, B3aUMOCBS3H H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS MPOBOJAUTH pacyeThl MO XHUMHUYECKUM (opMylIaM U YpaBHEHHUSIM
XUMUYECKUX  peakUuuid, IUJIaHUPOBaTb M  MHTEPIPETUPOBATh  PE3YJbTATHl  XUMHUYECKUX
9KCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKH MPOBEICHUS XUMHUYECKUX SKCIIEPUMEHTATBHBIX HCCIEIOBAHUHN C
coOJI0IeHHEM TIPaBHII OE30MaCHOTO OOPAIEHHS C BEIIECTBAMU U TaOOPATOPHBIM 000pPYyI0BAHUEM;

4) pa3BUTh YMEHHS aHAIIM3UPOBATh, OIICHUBAThH, MPOBEPATh HA JOCTOBEPHOCTH U 0000IIATH
MH(GOPMAIIMI0 XUMHUYECKOTO XapaKTepa U3 pa3INdHbIX UCTOYHUKOB;

5) chopmupoBaTh YMEHUS IPOTHO3UPOBATH TOCIIECICTBUS CBOCH NEATCIHHOCTH U XUMUYECKIX
MIPUPOJIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHIKCHHA XUMUYCCKOW HAYKH U TEXHOJIOTHMA

JUIS pa3BUTHUS COLIMAIBHON U MPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyemsbie pe3ybTaThl OCBOCHUS 00111c00pa30BaTEILHOTO MPEAMETA B
cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHOBEe PI'OC COO
Oco0oe 3HaUeHKE IPEeIMET UMEeT MPU POPMUPOBAHUU U PA3BUTHU OOIINX KOMITETEHIUI

(OK):

OK 01.

Bei6upats criocoObl

MPUMEHHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.
OK 02. OcymiecTBisITh NOUCK, aHAIU3 U UHTEPIPETALUI0 HH)OPMALIUK, HEOOXOAUMOMN IS
BBINOJIHEHUS 33]1a4 IPO(HECCUOHATIBHOM 1A TETbHOCTH.
OK 04. PabGortatpb B KOJJIEKTUBE M KoMaHJe, 3((EKTHUBHO B3aUMOJAEWUCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM, KITUEHTAMHU.

OK 07. CopelicTBOBaTh COXpPaHEHUIO OKpYXKarollel Cpelbl,

3¢ (}HEeKTUBHO AEHCTBOBATH B UPE3BHIYAMHBIX CUTYAIIUAX.

B pamkax nporpamMmbl yueOHOTO mpeamMeTa 00y4arolUMUCS OCBAaUBAIOTCS JINYHOCTHBIE,
MeTanpeIMETHbIC U TIPEIMETHBIE PE3yNIbTaThl i 0a30BOr0 YPOBHS U3YYEHHUU B COOTBETCTBHUU
¢ TpedoBanusmu OI'OC cpennero o61mero ooGpa3oBaHus:

peuieHuss 3anad  NpodecCHOHAIbHONU JEeSTENbHOCTH,

pecypcocOepekeHHIO,

Kon [1nanupyemble pe3yabTaThl OCBOCHHS Y4eOHOTO MpeaMeTa
$op l\g/;pyeM JInunOoCTHBIE MeranpeameTHsie IIpeameTHbIE
KOMIIETEHIIH
i
OK 01. - TOTOBHOCTh K Tpyny, | OBaanenune - BIAJETh  CHUCTEMOM  XMMHYECKHX
OCO3HaHHUE LICHHOCTH | YHHBEPCATbHBIMU 3HAHUH, KOTOpas BKJIFOYAET:
MacTepcTBa, y4eOHBIMU OCHOBOIIOJIAraroIe TOHSATHS
TPYIOJIIO0HE; MO3HABATE/IbHBIMH (XumMHUecKHit HIIEMEHT, aToM,
- TOTOBHOCTb K | JelCTBUSAMMH: SNIEKTPOHHAs 000JI0YKa aroma, s-, p-, d-
AKTHBHOM  JIATENBHOCTH | 2) 0a3oBble JIOTHYeCKHe | SNICKTPOHHBIE OpOWTANM aTOMOB, HOH,
TEXHOJOTUYECKON U | JAeiicTBHA MOJIEKYIIa, BAJICHTHOCTb,
COLIMANbHON - CaMOCTOSITEIIEHO 3NEKTPOOTPULIATENBHOCTD, CTereHb
HanpaBJIeHHOCTH, (hopmynupoBath M | OKHCIICHUS, XHUMHUYEcKas CBS3b, MOIb,
CIIOCOOHOCTh aKTyalM3upOBaTh MOJISIpHAs ~ Macca, MOJSAPHBIA  00BEM,
WHULMHPOBATb, npobiemy, YIIEpOAHBI  cKeleT,  (yHKIMOHAIbHAS
IJIAHUPOBATh U | paccMaTpHuBath e | Ipymma, pajaukan, H30MepHus, MH30MEpHI,
CaMOCTOSITEJIHO BCECTOPOHHE; TOMOJIOTHYECKUH psn, TOMOJIOTH,
BBINIOJHATh TaKylo | - YCTaHaBIMBATh YIJI€BOJI0POIB, KUCIOPOJI- u
JeSITENIbHOCTD; CYIIECTBEHHBI MPU3HAK | a30TCOMAEPXKAIINEC COE/IMHEHHS,
- UHTepec K | WM OCHOBaHHMs Jist | OMOJOTMYECKH  aKTUBHBIC  BEIECTBA
Pa3INYHBIM cdepam | cpaBHEHHUS, (yrneBojpl, KUpHI, OCTKH), MOHOMED,
npogeccroHaIbHOM KIaccupuKanuu H | HOJuMep, CTPYKTYpHOE 3BEHO,
JeSATEIbHOCTH, 00001u1eHus; BBICOKOMOJIEKYJIIPHbIE COE/IMHEHHS,
- ompeneniTh  IIeNH | KpUCTaIMYecKas peleTKa, THIIBI
JETEIBHOCTH, 3aaBaTh | XUMUYECKUX pEaKIid (OKUCIUTEIHHO-
mapaMeTpsl U KPUTEPUH | BOCCTAHOBUTEIILHBIC, IK30- u
VX JOCTUKEHHUS; SHAOTEPMHUYECKUE, PEAKIMU HOHHOIO
- BBISIBJIATD obMeHa), pacTBop, NEKTPOJIUTBI,
3aKOHOMEPHOCTH U | HEDIEKTPOIIUTEL, 3NEKTPOTUTHYECKAS
IIPOTUBOPEUMS B | AMCCOLMALNSA, OKHCIIUTE]b,
paccMaTpUBAEMbIX BOCCTaHOBUTENb, CKOPOCTh XUMHYECKOM
SABJICHUSAX; peakumM,  XMMHYECKOE  PaBHOBECHE),

BHOCHUTH KOPPCKTUBEI B

TEOPHH M 3aKOHbI (TEOPHS XUMUUECKOTO
CTPOEHHsI OpraHMyecKux BemecTB A.M.




JeATebHOCTD,
OIICHUBATh
COOTBETCTBUE
PE3YJIbTATOB TIEJISM,
OLICHUBATh PUCKH
TIOCIIEICTBHI
JeATENbHOCTH;

- pa3BHBAaTh
KPEaTHBHOE MBIIIICHIE
npu pelieHnn
KU3HEHHBIX MPOOIIEM

0) 0azoBble
HcC/Ie10BaTebCKIe
neiicTBuA:
- BIajeTh
y4eOHo-
UCCIIEJOBATENBCKOM U
HPOEKTHOM
NEeATENbHOCTH, HABBIKAMHU
pasperenus npodieM;

- BBIBIATH MPUYMHHO-
CIE/ICTBEHHBIE CBSI3H U
aKTYalM3UpoBaTh 3ajauy,
BBIJIBUTATh THUIOTE3y €e

HaBBIKaMHU

pelieHus, HaxOJIUTh
apryMEHTBI IS
JIOKa3aTenbCTBA  CBOHX
YTBEPAKNCHUH,  33/1aBaTh
napameTpbl U KPUTEPUU
peLIeHNUS;

- aHaJIM3MpOBATH

NOJNy4YeHHBIE B  XOJE
pCIHGHI/ISI 3a1a4uyu
pe3yIbTAaTHI,
KpI/ITI/I'-ICCKI/I OLICHUBATH
ux JIOCTOBEPHOCTb,
TIPOTHO3UPOBATH
U3MCHCHHE B
YCIIOBHSIX;

- yMeTbh TMEPEHOCUTh
3HAHHUS B
TI03HABATEIHHYIO "
MPaKTHYECKyl0 — 00JacTu
AKU3HCACATCIIBHOCTHU,

- yMeEThb
UHTErPUPOBATh 3HAHUS
u3 Pa3HBIX
HpeZ[MeTHBIX
obnacreii;

- BBIABUI'AaTb HOBEIC
UJIEH, [pejJararhb
OPMTUHAIBHBIE TOJIXOJIBI

HOBBIX

bytneposa, Teopust 3MEKTPOIUTHIECKOH

JIMCCOIMAIIN, TEPUOANYCCKUN  3aKOH
.M. MenzneneeBa, 3aK0OH COXpaHEHHs
Maccel), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHIA SI3BIK XHMUH,

(axTosOrHUECcKre CBEICHUS O CBOMCTBAX,

CoCTaBe, TMOMyYeHUH U OE30MacCHOM
HCII0NIb30BaHUU BaXHEHIIINX
HEOPTraHUYECKUX u OPraHUYECKUX
BEIIECTB B OBITY W  MPaKTUYECKOH
JIeSTebHOCTH YEIOBEKa,

-YMETb BBISIBIIATH XapaKTEepHbIC

NPU3HAKA U B3aHMOCBS3b H3YUYEHHbIX
MOHATHH, MPUMEHATH COOTBETCTBYIOLIUE
NOHATHSA IIPH OIUCAHUM CTPOCHUS U
CBOWCTB HEOPraHNYECKHX "
OpraHM4eCKHUX BELLECTB )| uX
TNPEBPAIliCHUH;  BBIABIATH  B3aUMOCBS3b
XMMHYECKUX 3HAHUN C IOHATHAMHU U
IpeJICTaBICHUSIMU JIPYrux
€CTECTBEHHOHAYUHBIX IIPEIMETOB;

- yMeTb HCHOJb30BaTh HAMMEHOBAHUS
XUMHYECKHX COE/IMHEHNUH
MEKIYHApOJHOTO CO03a TEOPETHYECKOH
M TMpPUKIAJHOM XUMHM U TpUBUAIbHBIE
Ha3BaHUS BAKHEHIIMX BELIECTB (STHIIEH,
alleTUJIEH, [JIMLEPHH, (enom,
(Gopmanpaerun,  ykcycHas — KHCIOTa,
[JIMIMH, YTapHbIA Ia3, YIVIEKUCIBIA ra3,
aMMHaK, TallleHas M3BECTb, HeETallleHas
W3BECTh, TNUThEBAs COJAa M JAPYIUX),
COCTaBIIATh (POPMYJIBI HEOPTaHUYECKUX U
OpraHM4ecKHX  BELIECTB,  ypaBHEHUS
XUMHYECKUX peakiui, OOBACHATb UX
CMBICN;  TIOATBEPXKAATb  XapakTepHbIE
XUMHYECKHE CBOIICTBa BELLECTB
COOTBETCTBYIOIIMMHU  SKCIEPUMEHTAMU U
3aIACAMU YPaBHEHUI XUMHYECKUX
PpEeaKIui;

- yMeETb yCTaHABIUBATh
IPUHAIIIEKHOCTD U3yYEHHBIX
HEOPraHWYEeCKMX M OPraHMYECKHUX
BEILECTB K OIpPEAECIECHHBIM KilaccaM |
IpylnaM COEIMHEHUH, XapaKTepH30BaTh
WX COCTaB M BaXKHCHIINE CBOMCTBA;
OIpENENATh BUIBl XUMHYECKUX CBA3CH
(kOBaJIEHTHAs, MOHHAS, METAJUIMYECKas,
BOJOPOJHAs), THIBl KPUCTAJUTMYECKUX
pEIIeTOK BEIIEeCTB; KIACCH()UIUPOBATH
XMMHYECKUE PEaKLHH;

- chopMupoBaTh
MaTepHaIbHOM

NpCACTABIICHUA: 0
CAUHCTBEC Mupa,
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U peILECHHUS;
CIIOCOOHOCTD MX
UCIIOJIb30BaHUS B
MO3HABATEILHON 1
COLMAILHON MPAKTHKE

3aKOHOMEPHOCTAX U I103HABAEMOCTH
ABICHUH TPHUPOJBL; O MECTE€ M 3HAYCHUH
XMMHH B CUCTEME E€CTECTBEHHBIX HAYK
U ee poiu B 00ecreyeHu! yCTOHYUBOrO
pa3BUTHS 4YENIOBEYECTBA: B  PEIICHUU
npobieMm IKOJOTUIECKOM,
JHEPreTUYECKOU u MUILEBON
0€30MacHOCTH, B Pa3BUTHU MEAUIIMHBI,
CO3[IaHMM HOBBIX MaTE€pUallOB, HOBBIX
HCTOYHUKOB 3HEPTUH, B 00ecCHeYeHUU
PaLMOHAIBHOTO

HPUPOJIONOJIb30BAHMUS, B
(GopMHUpOBaHMM  MHPOBO33pEHUS U
o0mel KyJIbTypbl 4eJoBeKa, a TaKxkKe
9KOJIOTUYECKU 000CHOBAHHOT'O
OTHOLIEHUS K CBOEMY 3J0pOBbIO U
IIPUPOJHONU CPELE;

- BIQJETh  CUCTEMOH  XUMHYECKHX
3HaHWH, KoTOpast BKJIIOYAET:
OCHOBOIIOJIATA0LINE TIOHATHS
(TOTIONHUTENIBHO K CHUCTEME IOHATHH
0a30BOT0 YPOBHS) - U30TOIbI, OCHOBHOE
U BO30YXIEHHOE COCTOSIHUE aroMa,
rubpuan3anus aTOMHBIX OpOHTaleH,
xumuueckas cBs3b (" " u ", KpaTHbIe
CBSI3M), MOJIIpHAs  KOHIEHTparys,
CTpyKTypHas  ¢opMmyna,  H30Mepus
(cTpykTypHas, reomeTpuueckas (Luc-
TPAaHC-U30MEPUS), THUIBl XUMHYECKHUX
peakuuil  (roMO- ¥ TeTepOreHHbIE,
oOpatuMble ¥ HEoOpaTHMBbIE), PacTBOPHI
(MCTHHHBIE,  [JHCIEPCHbIE  CUCTEMBI),
KPUCTAIIOTHPATHI, CTETEHb
JUCCOLMALIN,  JIEKTPOJIN3,  KPEKHUHI,
pudopMHUHT);  TEOPUHM M 3AKOHBI

3aKOHOMEPHOCTH, MHPOBO33PCHYCCKUC
3HaHHu4A, JICKAIMME B OCHOBE ITOHHMMAHMA
IPUYNHHOCTU u CUCTCMHOCTH

XUMHUYECKUX ﬂBJ’ICHI/IfI, COBPCMCHHBIC
NpeACTaBICHUA O CTPOCHUH BCIICCTBA HA

aTOMHOM, MOJIEKYJISIPHOM u
Ha/IMOJIEKYJIAPHOM YPOBHSX;
Tpe/ICTaBIECHNUS 0 MeXaHHU3Max
XUMHYECKHX peaxuui,

TCPMOAUHAMHAYICCKAX W KUHCTHYCCKUX
3aKOHOMEpPHOCTAX HUX MPOTEKaHUs, O
XAMHUYECCKOM PAaBHOBECHUH, OUCIICPCHBIX
cucTeMax, (pakTONIOTMYecKue CBEIECHUs O
CBOWCTBAX, COCTaBe, IIOJIYyYECHHH WU
0€30IacHOM HUCIOIb30BAHUM BAKHEHIINX
HCOPTaHMYCCKUX )44 OpPraHn4CCKUX
BEIIECTB B OBITY W NPaKkTUYECKOH
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JeATeNbHOCTH YeJIOBEKa; o0mumx
HAyYHBIX NPUHIANAX XHUMHYECKOTO
TIPOM3BOJICTBA (Ha npuMepe
TIPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHAKa,
METaHoNa, nepepaboTku HedTh);

- yMeTh TIPOBOIUTH pACUETBl MO
XUMHYECKAM (HOpPMYITaM U ypaBHEHUSIM
XUMHUYECKUX peaxiui c
MCTIONIB30BAaHUEM (DH3MYECKHX BENMUYHH
(mMacchl, oObeMa Ta30B, KOIMYECTBA
BEIIIECTBA), XapaKTePU3YIOLIHX
BEIECTBA c KOJMYECTBEHHON
CTOPOHBI: pPacyeThl IO HaXOXKICHUIO
XUMHYECKOW  (popMynbl  BelIecTBa;
pacuetbl Macchl (00BEeMa, KOJIHMYECTBA
BEIECTBA) MPOAYKTA PEAKIUU, €CIU OJHO
M3 MCXONHBIX BEIIECTB [aHO B BHIE
pacTBOpa C OIpEIeNeHHOH MaccoBOH
JI0JIeld  pacTBOPEHHOI0 BEUIECTBA WIIU
JaHO B M30BITKE (MMEET TPHUMECH);
pacueTbl MaccoBOM WM O00BEMHOM
JONM  BBIXOAA TIPOAYKTa pEaKIuH;
pacueTbl TermoBoro sdgexra peaximii,
00BEMHBIX OTHOIIEHHH T'a30B;

- YMeThb BBISBIATH  XapaKTEPHBIE
OpU3HAKA U B3aHMMOCBS3b H3YyUYEHHbIX
TIOHSTHH, MPUMEHATh COOTBETCTBYIOIINE
MOHATHS TpPH ONUCAHUU CTPOCHUS U
CBOWCTB HEOPraHUYECKUX u
OpraHN4ecKuX BEIIECTB I/I uX
TNPEBpAICHHH;  BBISBIATH  B3aUMOCBS3b
XUMHYECKUX 3HAHUH C TOHATUSIMH U
TNPEJICTABICHUSIMI ~ JIPYTUX  TIPEIMETOB
a1 0ojee OCO3HAHHOTO MOHMMAHUS U
OOBSICHEHHS CYIIHOCTH MaTepHAIbHOTO
eIMHCTBA MUpa; UCIOJB30BaTh
CUCTEMHBIE XHMUYECKUE 3HAHMS s
O0OBbSCHEHHS M  TPOTHO3UPOBAHUS
SBIICHNH, MMEIOIUX ECTECTBEHHOHAYUHYIO
TIpUPORY;

- yMeTb HCIOJNB30BaTh HAMMEHOBAHHS
XUMHYECKHUX COeIMHEHNH
MEKYHApOJHOTO COI03a TEOPETHYECKOM
W TIPUKITAQJHOW XUMHU U TPUBHUAJTHHBIC
Ha3BaHMS BEIIECTB, OTHOCAIIMXCA K
V3y4EHHbIM KJTacCaM OpPTaHMYEeCKUX |

HEOPTraHMYECKHX COCIMHEHHH;
HUCIIOJIb30BATh XUMHYCCKYI0 CHUMBOJIUKY
TUIST COCTaBIICHHS hopmyn
HCOPTaHMYCCKUX BCILICCTB,
MOJIEKYIISIPHBIX u CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALLEHHBIX U




CKEJIETHBIX)  (OPMYyNT  OpraHUYECKHUX
BEILIECTB; COCTaBJIATh ypaBHEHHUS
XUMHYECKHX PEaKLUI U pacKpbIBaTh MX
CYIIHOCTb! OKHUCITUTENBHO-
BOCCTAHOBHUTEIIbHBIX peakuui
HOCPEJICTBOM COCTaBJICHUS
3JeKTPOHHOTO 0OalaHca 3THX PEeaKluy;
peakuuii  HMOHHOrO OOMEHa IIyTeM
COCTaBJICHUS ux TIOJIHBIX u
COKpAIlIEHHBIX HMOHHBIX
YPaBHEHUH;,  peakuui

THJPOJIN3A, peaxuii
KOMILIEKCOOOpa3oBaHus (Ha TmpuMepe
TUJIPOKCOKOMILIIEKCOB [UHKa 1/1
QJTIOMUHUA); OATBEPKIATh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BELLECTB
COOTBETCTBYIOIMMH JKCIEPUMEHTaMU U
3aMUCAMU ypaBHEHUI XMMHYECKUX
peaKLui;
- yMeTb KraccuuIpoBaTh
HEOpraHW4ecKue U OpPraHuyYecKue
BEIIECTBA M XMMHYECKHE DEaKLUH,
CaMOCTOSATETIEHO BHIOMPATh OCHOBAHUS M
KpUTEPUU IS KrnaccuduKanun
U3y4aeMbIX  XUMHYECKHX  OOBEKTOB;
XapaKTepU30BaTh COCTAB M BAKHEHILINE
CBOICTBA BEIIECTB, MNPUHAIEKALMX K
ONpEZETICHHBIM ~ KJaccaM M IpymIam
COe/IMHEHUI (mpocTsle BEILECTBA,
OKCHUJIB, TUJIPOKCH B, cony;
YTJIEBOIOPOIBI, IPOCTBIE IPUPEI, CITHPTHI,
(enonsl, aJbJETHU B, KETOHBI,
KapOOHOBBIE KHCIOTBI, CIOXHBIE 3(PUPDI,
JKUPBI, YIJIEBOIB, AMUHBI,
AMMHOKHUCIOTBI,  O€NKM);  TIPUMEHSTbH
3HaHUS O COCTABE U CBOMCTBAX BEIIECTB
A7 DKCIIEPUMEHTAIbHOW  TPOBEPKH
TUINOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH
NpOTEKaHUs XUMHUYECKMX pEaKUuid |
NPOTHO3UPOBAHUS ~ BO3MOXHOCTEH  MX
OCYIIECTBIICHUS;
- yMeTb HOJTBEPXKAATh HA KOHKPETHBIX
IpUMepax  XapakTep  3aBUCHUMOCTH
PEaKIMOHHON CIIOCOOHOCTH
OpPraHUYECKHUX COEIMHEHUI 0T
KPaTHOCTH ¥ THIIA KOBaJeHTHOH cBsi3u ("
" m "), B3aMMHOIO BIMSHUSA aTOMOB H
TPYIIl aTOMOB B MOJEKyJNaX; a TaKkKe OT
0COOEHHOCTEH peann3aliy pasTHIHbIX
MEXAaHU3MOB NPOTEKAHNS PEAKLUM;
- YMETb XapaKTepU30BaTh JIEKTPOHHOE
CTPOGHHE aTOMOB (B OCHOBHOM U
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BO30YKICHHOM COCTOSIHUM) M HOHOB
XUMHYECKHX 3JIEMEHTOB 1 - 4 mepuosios
[Tepunoanueckon CHUCTEMBI AN.
MengeneeBa M HMX  BAJCHTHBIC

n.n

BO3MOKHOCTH, HCIIOJIb3ys MOHATHA 'S,

"p", "d-anexTponnsie" opbuTany,
JHEPreTUYECKUE YPOBHH; OOBSICHATH
3aKOHOMEPHOCTH  M3MEHEHUS  CBOWCTB
XUMHUYECKHX

3JIEMEHTOB M 00pa3yeMbIX UMHU
COEIMHEHHH 10 IIEPUOJAaM U IpyIIaM

OK 02.

B oOmactu  meHHocTH
HAYYHOTO MO3HAHUS:

- chopmMupoBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTUS ~ HAyKu U
O0IIIECTBEHHOM MPaKTHKH,
OCHOBaHHOTO Ha JIHANOTre
KyJIbTYD,
CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B
TMONUKYILTYPHOM MHUPE;

- COBEpIIECHCTBOBAHHE
S3BIKOBOM W UYMTATEIhCKOU
KYJBTYpHl KaK CpeJICcTBA
B3aUMOJICHCTBHSA ~ MEXIY
JEO/IbMU ¥ TIO3HAHKS MUPA;
- OCO3HaHME IIEHHOCTH
HAay4YHOH  JICATEIHHOCTH,
TOTOBHOCTH OCYIIECTBIIATH
TPOCKTHYIO u
HCCIIE/I0BATENbCKYIO
IeSTENbHOCT
VHIMBUIyaTbHO U B
TpyIe;

B) pabora c
HHpOpMaLMeii:

- BJIaJeTh  HaBbIKAMU
TNOJTy4YeHus
uHhopMaIuK u3
MICTOYHUKOB PasHBIX
TUIOB, CaMOCTOATEIBHO
OCYIIECTBIATh  IOUCK,
aHaIu3,
CHUCTEMATH3alNI0 u
MHTEPIPETALUIO
uHpopManuu
Pa3IMYHBIX  BHAOB M

(opM mpencTaBIeHus;
- CO3[aBaTh TEKCTHI

B Pa3IUYHBIX
gopmarax ¢ yderom
Ha3HAYCHHU
MH(POPMALMH U 1IeIeBOH
ayIuTOpUH,  BBIOMpas
ONTHMANbHYI0  (opmy
TIpe/ICTaBICHHS |
BH3YJIH3aLIHH;

- OLICHUBATbh
JIOCTOBEPHOCTb,
JIETUTHUMHOCTb
nH(OpMaIHH, ee

COOTBETCTBUE IPABOBBIM
M MOpPAIbHO-3TUIECKHM
HOpMaM;

- UCII0JIb30BaTh
CpeacTBa
UHQOPMALIMOHHBIX U
KOMMYHHKAI[HOHHBIX
TEXHOJIOTHI B peIleHuH
KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX U
OpraHU3allOHHBIX 3a1a4

- yMeThb IUIaHUPOBaTh U BBINONHATH
XUMHYECKUI HKCTIEPUMEHT
(mpeBpallleHns] OPraHUYECKUX BEIIECTB
IpU HarpeBaHWH, MOJTy4YeHHE STUIICHA U
W3y4€HUE €r0 CBOWCTB, Kau€CTBEHHBIE
peakuud  Ha  albJeruipl,  Kpaxmai,
YKCYCHYIO KHCIIOTY; JeHaTypauust OeJKoB

Opu Harp€BaHuWM, UBCTHBIC PCAKINHU
0€JNKOB; MPOBOAUTH PEAKLMU HOHHOTO
oOMeHa,  ompenenATb CpeAy  BOIHBIX

PacTBOPOB, KAaueCTBEHHBIC PEAKLUU Ha
cyibdar-, KapOboHAT- W  XJIOPHI-
AHMOHBI, HA KATHOH aMMOHHS; peIIaTh
SKCTIEPUMEHTATbHBIE 33[a9d 10 TeMaM
"Metamne"  u  "Hemeramis") B
COOTBETCTBHU C TIPAaBHJIAMH TEXHHUKH
OcsomacHocTH  mpu  o0pamieHuH ¢

BELIECTBAMH u nabopaTopHbIM
000py0BaHHEM; TPE/CTABIIATH
pe3yIbTaThl XUMHYECKOTO
sKcnepuMeHTa B (opme  3amucu

YPaBHEHUI COOTBETCTBYIOIIMX PEAKLHMI
1 (QOpMYJIHpOBaTh BBIBOABI HAa OCHOBE
3TUX PE3YJbTaTOB;

- YMETb AaHAIMU3MPOBATh XUMHYECKYIO
MHOPMAIINIO, TIONYYaeMyl0 W3 pPasHbIX
VICTOYHHKOB (cpenctB MaccoBO1
nH(OpMaImH, ceTh VIHTepHeT U ApyTHe);

- BIAJAETh  OCHOBHBIMH  METOJaMHU
HAyYHOTO  TO3HAHMS  BEHIECTB |
XUMUYECKUX  sBICHUH  (HaOIroJeHue,
M3MEpEHue, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- yMeThb TIPOBOAUTH pacyeThl IO
XUMHYECKUM (HOpPMYJTaM U ypaBHEHUSM
XUMHAYECKUX peaxuii C
UCTOJIh30BAHUEM bur3ngecKux

BCIIMYMH, XapaKTCPU3YIOIIUX BCIICCTBA

c COOMIOZICHNEM | ¢ KOJMYECTBEHHOH  CTOPOHBL  MAcchl,
TpeOoBaHuUi o0beMa (HOpMalbHbIE YCJIOBHS) TIa30B,
SPrOHOMHUKH,  TEXHHMKM | KOJIMYECTBA BELIECTBA; HCIIOIb30BaTh

10




0€30I1aCHOCTH, TUTUEHHI,
pecypcocOepexeHus,
TNPaBOBBIX M ITHYECKUX
HOPM, HOPM
MH(OPMALOHHON
0e30macHOCTY;

- BNAJeTh  HaBBIKAMH
PAcTO3HABAHKS U 3AIIUTHI
MH(OpMALKH,
MH(QOPMalMOHHON
0e30macHOCTH
JIMYHOCTH;

CUCTEMHBIE XHMUYECKHE 3HAHUS MJIs
NPUHATUS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYalUsAX, CBA3aHHBIX C
BEIIECTBAMU U UX

IPUMEHEHUEM;

- - yMETh CaAMOCTOSATENIBHO TUTAHHPOBATH
¥ TPOBOJHUTh XUMHYECKUH JKCTIEPUMEHT
(momydeHne M W3Y4eHHE  CBOWCTB
HEOPTaHMYECKUX H OpTaHUYECKHUX
BEIIECTB,  KA4YeCTBEHHbIE  PEAKIUH
YIJIE€BOJOPOJIOB PA3IMYHBIX KJIAcCOB U
KHCIOPOJCOACPKAIMX ~ OPraHMYeCcKHX
BEIECTB, pENICHHE JKCIEPUMEHTATBHBIX
3a71a4 10 PAcTO3HABAHMIO HEOPTaHUYECKUX
u OpraHU4ecKHX BEILECTB) c
coOmoieHreM  mpaBui  0€30mMacHOro
obOpareHus c BEIIIECTBAMHU "
nabopaTopHBIM 000pyI0BaHUEM,
(GopMynupoBaTh LETH HCCIEAO0BAHUS,
MPEIOCTABIATh B PA3NUYHON  (opme
Pe3yIbTaThI SKCTIEPHMEHTA,
aHATM3UpOBaTh M OLEHWBaTh  HX
JIOCTOBEPHOCTB;

- yMeTh OCYIIECTBIISTH
LICJICHANPABIICHHBIA TIOUCK XHUMHYECKON
uH(OpMAIMK B Pa3THYHBIX HCTOUHHKAX
(mayynas W yueOHO-  HaydHas
nuTeparypa, cpezcTBa MaccoBOI
nHdopmMaruu, ceTb VIHTepHET U ApyrHe),
KPUTUYECKU aHATU3UPOBATH XUMUUECKYIO
nHpOpMaLHIo, TepepabaTeiBaTh €e |
UCIIONIb30BaTh B COOTBETCTBUU  C
TIOCTaBICHHON Y4eOHOM 3a1a4ei;

- BIQJETh CUCTEMOM 3HaHUH O
METOIaX HayYyHOTO TI03HAHUS SBICHUI
TIPUPOJIBL, HCTIONIb3YEMBIX B
€CTECTBEHHBIX HAyKaX M YMEHHSIMH
TIPUMEHSATH 3TH 3HAHHA npu
9KCIIEPUMEHTATBLHOM HICCTIeI0BaHUN
BEIIECTB M U1 OOBACHEHHS XMMHYECKHX
ABIECHU, UMEIOLIUX MECTO B IPUPOJE
IPAaKTUYECKON JEATENBHOCTH

4eJI0BeKa U B MOBCEAHEBHOM JKU3HHY;

OK 04

- TOTOBHOCTb K
CaMOpPa3BUTHIO,
CaMOCTOSATENBHOCTH
u

CaMOOIIPEIEIICHHUIO;

-OBJIaJICHNE HABBIKAMH

y4ebHo-

HCCIIEI0BATENbCKOM,

IPOEKTHOM U COLUAIIbHOM

Osjagenne
YHHBepCAJIbHBIMH
KOMMYHHKATHBHBIMH
IeHCTBUAMMU:

0) coBMecTHas
NeATEeTbHOCTD:

- - [IOHUMATh U
HCIIONB30BATh
PEUMYILECTBA

- YMCTb IUIaHUPOBATb UM  BBIINOJHATH
XUMHYECKHH IKCTIEPUMEHT
(mpeBpallleHNs] OPraHUYECKUX BEIIECTB
IIPU HArpEeBaHUH, MOJYYCHHUE THIICHA U
M3YYECHHE €ro CBOWCTB, KayeCTBCHHBIC
peakumm  Ha  aibJCTHABL,  Kpaxmal,
YKCYCHYIO KHCIIOTY; JeHAaTypamus OeiKoB
IPH HArpeBaHWW, LBETHBIC PEAKIUH
0EJNKOB; MPOBOAWTH PEAKLMH HOHHOTO
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ACATCIIBHOCTH,

KOMaH/IHOM 1
VHMBHUYaTbHON
paboTsl;

- TPUHUMATH IE]H
COBMECTHON
JeATENbHOCTH,
OpTaHM30BBIBATH U
KOOPAUHUPOBATh
JIEHCTBHS TIO €€
JOCTUKEHHIO:
COCTABJISITH TIJIaH
JICUCTBHM,
pacrpenensiTh poiu C
Y4€TOM MHEHUU
YYaCTHUKOB 00CYyX/aTh
pe3yNIbTaThl COBMECTHOM
paboTs;

- KOOPJUHHUPOBATH U
BBITIONHATH PaboTy B
YCJIOBHUSX PEAbHOTO,
BUPTYaJIBHOTO U
KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYILIECTBIATh
TIO3UTHBHOE
CTpaTern4eckoe
TIOBE/ICHHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSIBIIATH
TBOPYECTBO H
BOOOpaxkeHue, ObITh
VHULUATHBHBIM
Osunajenne
YHHBEPCAIbHBIMH
peryIiTHBHbIMH
NefCTBUSAMA: T') IPHHSATHE
ce0st M IPYTHX JII0/1eil:

- TPUHUMATh MOTHBBI U
apryMeHTBI IPYTUuX
JIOJIEH NP aHANIU3€e
pe3yNIbTaToB
NeATEIBHOCTH;

- IPU3HABATH CBOE MPABO
¥ TIPAaBO JPYTUX JIIO/eH
Ha OIINOKH;
pa3BUBaTh CIOCOOHOCTD
TIOHUMATh MHUP C
HO3UIUH APYrOro
YEJIOBEKa;

oOMeHa,  ompeleniTb  Ccpeay  BOIHBIX
PacTBOPOB, Ka4yeCTBEHHBIE pPEAKIMU Ha
cynbdar-, kapOoHAT- U XJIOPHA-

AHUOHBI, HA KaTHOH aMMOHHS; peIaTh
SKCMEPUMEHTATbHBIE 333U 10 TeMaM
"Metamns"  u "Hemeramus") B
COOTBETCTBUH C TPABHIAMH TEXHUKH

OesomacHocTH ~ mpu  OOpamieHuH ¢
BEILIECTBAMH u 1ab0paTOPHBIM
000pyI0BaHHEM; HPEICTABIATH
pe3ysbTaThl XUMUYECKOTO
JKcliepuMeHTa B (opme  3amucu

YpaBHEHUN COOTBETCTBYIONIMX PEaKIHil
1 (OpMyIHpOBaTh BBIBOJbl Ha OCHOBE
3TUX PE3YNbTATOB;

-yMeTh CaMOCTOSTENIBHO IUTAHUPOBATH M
MPOBOAUTh  XMMHYECKHUH  JKCIEPHMEHT
(momyyeHWe M W3YYCHHE  CBOJCTB
HEOPTaHUYECKUX ] OpPTaHUYECKUX
BCIICCTB, Ka4CCTBCHHBIC peakunn
YIJEBOJOPOJOB PA3TIUYHBIX KJIACCOB U
KHCIIOPOJICOMCPKAIMMX ~ OPTaHMIECKUX
BELIECTB, pEUICHHE IKCIEPUMEHTATbHBIX
337134 110 PACTIO3HABAHMIO HEOPTaHNYECKUX
1/1 OpTraHUYECKHX BEILECTB) c
coOmoieHeM  TIpaBWsl  0E30IacHOTO
oOpareHus c BEIIECTBAMHU u
nabopaTopHbIM 000py10BaHKEM,
GopMynHpOBaTh LETH HUCCIEAOBAHUS,
NPEeIOCTABIITh B Pa3NU4YHOM  (opme
pe3ynbTaThl AKCTIEPUMEHTA,
AHAJIM3UPOBATD )54 OLICHUBATH nx
JIOCTOBEPHOCTH;

3KOJIOTHYECKOro
BOCIIUTAHMSA:
c(hOpMHUPOBAHHOCTb

- I[UIAaHUPOBAHHUE I/I
OCYIIIECTBIICHHE

EHCTBUN B
OKpYyKaloIleil cpene Ha

- chopMupoOBaTh  MPEACTABICHUA: O
XAMUYECKOH COCTaBJISIONIEH
€CTeCTBCHHOHAYYHOM KapTHHBI  MHPA,

poii XMMHHM B [IO3HAHWUH SBIICHUI
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9KOJIOTUYECKOU

KyJIbTypbl,  NOHAMAaHHUE
BIUSHUS COLIMAIIHO-
KOHOMHUYECKUX
MPOLIECCOB HA COCTOSTHUE
HOPUPOIHON M COLUATBHOM
cpesl, OCO3HAHUE
r700aJbHOTO  XapakTepa-
AKOJIOTHYECKUX TPOOIEM;

OCHOBE 3HaHHUS Iejici
YCTOWYHMBOTO PA3BUTHUSA
YeJIOBEUECTBA;
AKTUBHOE  HEMPUATHE
JIeHiCTBHA,
MPUHOCSIIUX
OKPYKAIOLLEH Cpene;
yYMEHHE
IPOTHO3UPOBATH
HeOIaronpusITHbIE
9KOJIOTHYCCKHE
THIOCTIEICTBHS
TpeINPUHIMAEMBIX
JICHCTBUH,
NpeJoTBPALIATh UX;
- paciuupeHue
OITBITa
JeSITEBHOCTH
9KOJIOTUIECKOMN
HaIpaBJIECHHOCTH;
OBJIQJICHNE HABBIKAMHU
yuebHo-
HCCIEI0BATEIbCKOM,
IIPOEKTHON U COLUANBHON
JeSTEIBHOCTH;

Bpen

NPUPOABI, B HOPMUPOBAHUU MBIIUICHUS 1

KYJIBTYpBL JIUYHOCTH, ee
(yHKUMOHANBHON IPaMOTHOCTH,
HE00X0AMMOH ikt penieHus

NPaKTUYECKUX 3a7ad M 9IKOJOTUYECKH
00OCHOBAHHOTO OTHOILIEHHS K CBOEMY
3/10pOBBIO U IIPUPOJHON CPELE;

- yMeTb co0oaTh npaBuIa
3KOJIOTHYECKH 11€71ec000pa3Horo
moBeeHMS B OBITY W TPYHOBOM

JEATENbHOCTH B LIENSAX COXPAHEHUS CBOETO
370pOBbSl U OKpYXKaroLled NPHPOLHOM

cpenpl; YUYHUTHIBATh OIACHOCTh
BO3/ICHCTBHA HA KUBBIE OPTaHM3MBI
ONPENENCHHbIX  BEIIECTB,  MOHUMAs
CMBICIT HoKazares IpEeAEIbHOM
JIOTTy CTUMOM

KOHLIEHTpaLUu;

- YMETb IPOTHO3UPOBATH, AHATU3UPOBATDH
¥ OLICHUBATh C TO3ULUI HKOJIOTUUECKOM
0€30IMaCHOCTH TTOCIEACTBUS OBITOBOH U
IPOU3BOACTBEHHOU IEATENBHOCTU
4eJoBeKa, CBS3aHHOM C mepepaboTKOM
BEILECTB, MCIOJIb30BaTh  IOJNYYEHHBIE
3HaHUS ~ JUIL  TIPUHATHS ~ TPAMOTHBIX
pemeHuii  mpobneM B CUTYyauusX,
CBS3aHHEBIX C XUMUCH;

- yMeTb 0CO3HaBaTh OMacHOCTb
BO3JICHCTBUS ~ HA  JKUBBIE  OPTaHM3MbI
ONPEJICICHHBIX BEIIECTB, MOHUMAs CMbICH
IOKa3aTensd  IPEeleNbHOM  JOIYCTHUMOM
KOHLICHTPALMH, U TOSCHATH HA NIPUMEpax
CII0CO0BI YMEHBLICHUS u
IPEI0TBPAILEHHSA UX BPEIHOTO
BO3/ICHCTBHS Ha

OpraHM3M YeJIOBeKa.

0e30I1acHOTO

ITnanupyemoie nuunocmusle pe3yibmantvl 0C60EHUA RPOZPAMMbL
C yuemom npozpammol 60CHUMAHUA

oOpaza

JKU3HHU,

CIIOpTa;

JIP 9 CobGmomaromuii ¥ IpomaraHJAMpyOIMIMK TpaBuja 3JI0POBOTO U
IIPEaYIPEKTAFO NN
MIPEOI0JICBAOIINN 3aBUCHMOCTH OT aJIKOTOJIsI, Tabaka, IICMXOAKTUBHBIX BEIICCTB,
azapTHeIX urp u T.4. CoXpaHSIOMMUNA TMCUXOJIOTUYECKYIO YCTOWYUBOCTH B
CUTYaTUBHO CJIOKHBIX UM CTPEMUTEIILHO MEHSIIOIIUXCSA CUTYAIUSIX

JIP 10 3aboTsmuiics 0 3a1uTe OKpy>Karolen cpeibl, COOCTBEHHON U Uy>KOit
0e30MacHOCTH, B TOM 4Hciie TU(POBOI

100

B pe3yabTarte uydyenusi yaeOHOro npeamera «XuMHus» y BHINYCKHUK HA 62a30BOM
YPOBHe O0yayT c)OpMHUPOBAHBI CJeYIOIIHe Pe3yJIbTAThI:
c(hOpMHUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOH COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B IMO3HAHUM SIBICHUN NPUPOIBI, B (HopMHpOBaAHHUH
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MBIIUICHUS W KYJIbTYpPhl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pemieHnsT NPAaKTUYEeCKUX 3a7ad M HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpELE;

BJIa/ICHUE CUCTEMOIN XMMUYECKUX 3HAHUN, KOTOpasi BKIIOYAEeT:

OCHOBOTOJIAralomue MOHATUS (XUMUYECKUIl 3JEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa
aToMa, MOJIEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTh, XMMHUYECKasi CBA3b, CTPYKTYypHas
dbopmyna (pa3BépHyTas U COKpall€HHAas), MOJb, MOISpHAasT Macca, MOJSIPHBIH O00BEM,
YIJIEpOAHBIN CKeNeT, QyHKIMOHAIbHAs TPYIINa, pauKai, U30MEpHsl, U30MEPbl, TOMOJIOTUYECKUI
psil, TOMOJIOTH, YTJIEBOJOPO/Ibl, KHCIOPO U a30TCOAEPIKAILNE COEAUHEHUSI, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COETMHEHUS );

TEOpUHU U 3aKOHBI (TEOpHUS CTPOEHUs opraHumueckux BemecTB A.M. byTneposa, 3akoH
COXPAaHEHHUs1 MacChl BEIIECTB);

3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3bIK XUMHUU;

MHUPOBO33pEHUYECKHE 3HAHUA, JIekKallueé B OCHOBE IIOHMMAHUS TPUYUHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SBJICHMH, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe,
MOJTyYeHUH W O€301acHOM HCIOJb30BAHUN BAXXHEWIIMX OPraHUYECKHUX BEIIECTB B OBITY U
MPaKTUYECKON JEATEIbHOCTH YETIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTepHbIEC IPU3HAKU MTOHITHUI, yCTAaHABIUBATh
UX B3aHMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOLIME MTOHATHUS ITPU ONMMCAHUM COCTaBA, CTPOCHUS U
MPEBPALLIECHUI OPraHUYECKUX COEIUHEHHII;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYI0 CUMBOJHKY U COCTABICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OpMYJl OPraHUYECKUX BELIECTB
Y YpaBHEHUN XMMHMUYECKHX PEAKUUH, U3TOTAaBIMBATH MOJEIN MOJIEKYJ]I OPraHUYECKHUX BEIECTB
JUIS. WUTIOCTPAIMK UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

cOpMHUPOBAHHOCTh ~ yYMEHMH  YCTaHaBIMBATh  NPHUHAUIEKHOCTh  H3YyUYEHHBIX
OpPTaHMYECKUX BEIIECTB IO HMX COCTaBY W CTPOCHUIO K ONpeAeIEHHOMY Kiaccy/Trpymie
COEIMHEHU (YrneBoaoposl, KHCIIOPOJ u a30Tco/epKaIIue COE/IMHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS ), AaBaTh UM Ha3BaHUS 110 CUCTEMATHYECKONH HOMEHKJIAType
(IUPAC), a Takxe NPUBOJIUTH TPHUBHAIbHBIE HAa3BAHUS OTIEIbHBIX OPraHUYECKUX BEIIECTB
(oTHIIeH, TIPONWIIEH, AaUeTHJIeH, OTHISHIJIMKONb, TIUIepuH, (eHon, Qopmanbaerun,
aleTaNbAeTu]l, MypaBbUHAsl KUCJIOTA, YKCYCHAasl KHCIJIOTa, OJICMHOBAs KHUCIOTA, CTEapUHOBAS
KHCJIOTa, TIII0K03a, (PpyKTO3a, Kpaxmal, HeJITI03a, TIINIIH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENENATh BUIbl XUMUYECKOW CBS3H B OPraHUYECKUX
COEIMHEHMSIX (OJJMHAPHBIE U KpaTHBIE);

c(OpPMHUPOBAHHOCTh YMEHHSI MPUMEHSTH TMOJOKEHHUS TEOPUU CTPOCHHSI OPTaHHMUECKUX
BemectB A.M. BytnepoBa st 00BsICHEHHS 3aBUCHMOCTHA CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUsI MACChI BEILIECTB;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTE€pPHU30BaTh COCTaB, CTPOCHHE, (U3NYECKHE W
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEICTABUTENEH PAa3IMUHBIX KJIACCOB OPraHUYECKHX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPONWICH, aleTwieH, OyraaueH-1,3, merunOyraameH-1,3, OeH301,
METaHOJ, ITaHOJ, ATHJIECHTIUKONb, TTUIEpUH, (EHO, alleTanblerul, MypaBbUHAsA U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmajl, IeJUI003a, AaMHUHOYKCYCHasi KHCJI0Ta), WIIIOCTPUPOBATh
T€HETUYECKYIO CBSI3b MEXKJy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUH C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTepHU30BaThb HCTOYHUKU YTIEBOJOPOJHOTO CHIPHS
(HedTb, MPUPOAHBIA ra3, Yrojb), CIOCOObI HMX MNEPEepadbOTKH M MPAKTHUECKOE MPUMEHEHHE
MPOJYKTOB MEpepadboTKY;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHHUS MO XUMHYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KOMMYECTBAa HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO H3BECTHBIM
Macce, 00bEMyY, KOJTMUECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(OpMHUPOBAHHOCTh yMEHMI BIAIETh CHUCTEMOW 3HAHUI 00 OCHOBHBIX MeETOJAX
HAy4YHOTO MO3HAHUS, UCIOIb3yEMbIX B XMMHH MPU U3YUEHUH BELIECTB M XUMUYECKHUX SBJICHHM
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(HabnromeHue, W3MEpEeHHe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JJI PUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAITUSIX, CBI3aHHBIX
C BEUIECTBAMHU U UX MPUMEHEHHEM;

c(OpPMHUPOBAHHOCTh YMEHHUI COOJIOATh MPaBUIIA TIOJIB30BAHUS XUMUICCKOW TTOCYI0NH U
nmabopaTopHbIM 000pyAOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeleCTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUTAHUPOBATH U BBHINOJTHATH XUMHUYECKUN JKCIEPUMEHT
(mpeBpallleHrs: OPraHUYECKUX BEIIECTB MPHU HArPEBaHHM, MOJYYCHHE STHJICHA U U3yUEHHE eTro
CBOMCTB, KayeCTBEHHbIE pEAKUIMW OPraHUYECKUX BEIIECTB, JeHATypauus OElKOB MpH
HarpeBaHWU, IBETHBIC PEAKIIMH OCITKOB) B COOTBETCTBHH C MPABUIAMH TEXHUKH OC30MMACHOCTH
pyu OOpallleHUH C BEIIeCTBAMHU U JIaOOpaTOPHBIM O0OpYIOBaHHEM, MPEICTABIATH PE3yIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (OpME 3amucH YpaBHEHUW COOTBETCTBYIOIIMX PEAKIUNA U
(hopMyIIHpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO HH(pOpmaIuio,
MOJTy4aeMyto U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nHdopmarmu, UHTEpHET U IpyTux);

c(OpMUPOBAHHOCTh YMEHHH COOMI0JaTh MpaBWiIa HKOJIOTUYECKU 1IeJIeCO00pa3HOro
MOBEJCHUSA B OBITY M TPYIOBOM NEATEIBHOCTH B IIENSAX COXPAaHEHUS CBOETO 3I0POBbS H
OKpPY>KaIoIel MPUPOTHON Cpebl, 0CO3HABATh OMACHOCTh BO3JACHCTBUS HA >KHBBIC OPTraHU3MBI
onpenenéHHbIX OpPraHMYecKX BellecTB, MOHMMas cMbicn mokazatens [IJIK (mpegensHo
JOMYCTUMOM  KOHIICHTpALlMM), TOSCHITH Ha TpUMEpax CIocOObl  YMEHBIICHUS U
MPEAOTBPALIEHUS X BPEAHOIO BO3/ICMCTBUS HA OPraHU3M UYEJIOBEKA;

JUTSE OOYYArOIINUXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 370POBbS: YMEHHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA;

JUIA  CIETBIX ¥ CIA0OBUAAIIMX OOYyYaroIIMXCsA: YMEHHE HCIONb30BaTh peibedHO
TOYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anvucu xumMudeckux Gopmy.

c(hOpMHUPOBAHHOCTh TMPEACTABICHUI O XUMUYECKOH COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XHMMHUU B TO3HAHUM SIBICHUN NPUPOIBI, B (HopMHpOBaAHHUH
MBIIUICHAST W KYJIbTYpPhI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMMMOH IS
pelleHrsT TPAKTHYECKUX 3a7ad M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOIHON CpeELE;

BJIQJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUH, KOTOpasi BKIIOYAET:

OCHOBOTIOJIATAIONINE TIOHATHS (XHMHYSCKUH D3JIEMEHT, aToM, H30Tom, S-, p-, d-
AIIEKTPOHHBIE OpOUTANM aTOMOB, HOH, MOIIEKYJIa, MOJb, MOJSPHBIH OO0OBEM, BaJCHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTETNEHb OKHCIICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHas,
MeTaJlJIN4ecKasi, BOJOpPOJAHAsA), KpPUCTAIIMYECKass pEemETKa, THUIBl XUMUYECKHX peakluH,
pacTBOp, DJIEKTPOJUTHI, HEINEKTPOJIUTHI, SJIEKTPOJIUTHYECKAs JHUCCOLMALINSA, OKHUCIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOU PEaKIIMU, XUMUIECKOE PaBHOBECHE);

TEOPUH W 3aKOHBI (TEOPHs SJEKTPOJUTHYECKOW AMCCOLMALNH, TEPUOJIUYECKUM 3aKOH
JI.. MenneneeBa, 3aKOH COXPAaHEHHsS MAacCChl BEILIECTB, 3aKOH COXPAaHEHUsS U IPEBpallCHUs
SHEPTUM TPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUH S3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIME B OCHOBE MOHUMAaHUS MPUYMHHOCTU U CHUCTEMHOCTH
XUMHYECKUX SIBIICHUH, (DAKTOIOTHMUECKHE CBEIACHHS O CBOMCTBAaX, COCTaBe, IOJNyYCHUU W
0€30MacHOM HCIIOJIb30BAHUH BAXKHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
JEeSITEIbHOCTH YeJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISITH XapaKTepHbIEC MPU3HAKU MTOHITHIA, yCTAHABIUBATH
WX B3aUMOCBS3b, HCIIOJIH30BAaTh COOTBETCTBYIOIINE TMOHSTHS MPH ONMUCAHUU HEOPTaHUYECKUX
BEILIECTB U UX MPEBPAILECHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJISl COCTaBIICHUS
dbopMynl BeIIECTB U YypaBHEHUH XWMHUYECKHX PEAKIHi, CUCTEeMATHUYECKYyI0 HOMEHKIATYypy
(IUPAC) u TpuBHManbHBIE Ha3BaHHUS OTACJIBbHBIX HEOPTaHWYECKUX BEIIeCTB (yrapHbId Tas,
YIJIEKHUCIIBIA Ta3, aMMUaK, raméHas W3BEeCTb, HEraumi€éHash W3BECTh, NUThEBas COAa, MHUPUT U

Ipyrue);
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c(OPMHUPOBAHHOCTh YMEHUW OMpEAeNATh BaJE€HTHOCTh W CTENEeHb OKHUCICHUS
XUMHUYECKHUX DJIEMEHTOB B COEAMHEHUSAX Ppa3JIMYHOIO COCTaBa, BUJ XHUMUYECKOW CBSI3U
(xoBaJleHTHas, HIOHHAs, METAJUTMYECKasi, BOAOPOIHAS) B COCOUHEHMSIX, THI KPHUCTAJUIMYECKOM
PEIIETKY KOHKPETHOTO BellecTBa (aTOMHasl, MOJIEKYJIIpHasi, HOHHAs, METAIJINYECKast), XapaKTep
Cpelibl B BOAHBIX PACTBOPAaX HEOPTaHMUECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJIEKHOCTh HEOPTAHUYECKUX BEILIECTB
M0 X COCTaBY K OMpeAeNEHHOMY KIIAcCy/TpyIINe coelnHEeHUH (IPOCThIe BEIECTBA — METAJUIBI U
HEMeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCHUIBI, COJIH);

cOpMUPOBAHHOCTh ~ YMEHUH  pacKphIBaTh  CMBICI  MEPUOAMYECKOTO  3aKOHa
JL.. MenneneeBa U JEMOHCTPUPOBATb €ro CUCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO MU
MPOTHOCTUYECKYIO0 (PYHKINU;

c(OpMUPOBAHHOCTb YMEHHMM XapaKTepu30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 mepuonoB [lepumonnueckoid cCHUCTEMbl XMMHUYECKUX 3JEMEHTOB
J.1. MenneneeBa, UCIOJIB3YsI TIOHITHS «S-, P-, d-3JICKTPOHHBIE OPOHTATIHY, «IHEPTreTHUCCKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS! CBOICTB XMMHUYECKHUX SJEMEHTOB U HUX
COE€IUHEHMM Mo mnepuonaM W rpynnaMm [lepuoguueckoil CUCTEMBl XMMHYECKHUX 3JIEMEHTOB
J.1A. MeHnneneera,

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIKME XUMUYECKUE
CBOMCTBa HEOPraHMYECKUX BEILIECTB PA3NIMYHBIX KIACCOB, IMOATBEPXKAATh CYIIECTBOBAHHE
TEeHETUYECKOM CBS3M MEXJy HEOPraHWYECKMMHU BEIIECTBAMU C TIIOMOIIBI0 YypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMUYECKUE PEAKLUU IO Pa3IUYHBIM
mpu3HaKaM (YHUCIy W COCTaBy pearupyrolIiuX BeUIeCTB, TeIioBoMy 3ddexTy peaxium,
M3MEHEHUIO CTENIeHEeN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH peaKkluy, YUacTHIO KaTalu3aTtopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTABIISITh YPABHEHUS PEAKIIUI Pa3IUYHBIX TUIIOB, TIOJTHBIE
U COKpAallEHHbIE YPAaBHEHUS peakUUi MOHHOIO OOMEHa, yUWThIBasl YCIOBHS, MPU KOTOPBIX ITH
peakuu UIyT A0 KOHLA;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIUH, IOATBEPIKIAIONINE KayeCTBEHHbIN
COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIECTB, pPACMO3HABAaTh OMNbBITHBIM IyTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPHIBATh CYIIHOCTh OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHUH OOBIICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIH OT
pa3nuYHbIX (HaKTOPOB;, XapaKTep CMEIICHUS XWMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aercTBus (mpuniun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepH30BaTb XUMHUYECKHE IPOLECCHI, JIekKallue B
OCHOBE MPOMBIIUICHHOTO TIOMYyYEHUsI CEPHOIM KUCIOThI, aMMHUaKa, a TaKkxke cpOpMUPOBAHHOCTH
npeAcTaBiIeHni 00 OOMMX HAayYHBIX NMPUHIUINAX W IKOJOTHUECKUX IMPOOJIeMax XHMHUYECKOTO
MIPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYUCIEHUS C HCIIOJIB30BAHUEM TOHSATHS
«MaccoBasi JIONsl BEIIECTBA B PAacTBOpe», OOBEMHBIX OTHOIICHUN Ta30B MPH XUMHUYECKUX
peakusax, Macchbl BellecTBa WIM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAacTBYIOLIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKkTa peakuuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IPEBPALLIEHHS U COXPAHEHUS SHEPTUY;

c(hOpMHUPOBAHHOCTh YMEHHUI COOMI0OIaTh MpaBUiIa MOJB30BAHUS XUMUYECKOM MOCYI0N U
n1a0opaTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU MO BBITIOTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJIHATH XUMUYECKUN 3KCIEPUMEHT
(paznmokeHue TEpOKCHIa BOAOPOAa B TPUCYTCTBHM KaTalu3aTopa, OMpeAeNieHue CpeJlbl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCAIHHOTO MHIMKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklud HOHHOrO OoOMEeHa, KaueCTBEHHbIE peaklUd Ha
cyib(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KaTMOH aMMOHHUS, PEIICHHE 3KCIEPUMEHTAIbHbIX
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3aa4 IO TEeMaM «Metajuiply # «HeMeTaJIJ'IBI») B COOTBCTCTBHUHU C HpaBI/IJ'IaMI/I TCXHUKH
0e30macHOCTH MK OOpaIeHNH C BEIIECTBAMH | JIAOOPAaTOPHBIM 000PYOBaHUEM, MTPEICTABISATH
pGSyJ'IBTaTbI XUMHYECCKOT'O 3KCHepI/IMeHTa B (I)OpMe 3aIlIuCHUu ypaBHeHI/Iﬁ COOTBCTCTByIOH_[I/IX
peaKHI/Iﬁ nu Q)OpMYHHpOBaTI) BBIBOJbBI HA OCHOBC OTHUX pGSyJ'[I)TaTOB;

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ KpI/ITI/I‘{eCKI/I aHaJ‘II/IBI/IpOBaTB XI/IMI/I‘ICCKyIO I/IH(bOpMaI_II/IIO,
HOquaCMYIO nu3 paame NCTOYHUKOB (CpeI[CTBa MaCCOBOﬁ KOMMYHI/IKaIII/II/I, I/IHTepHeT Hu
JPYTHX);

c(hOpMUPOBAHHOCTh yMEHUW COOI0AaTh TpaBWia SKOJOTMUYECKH I1eJ1ecO00pa3HOro
IIOBCACHHUA B 6LITy n pr,ZLOBOfI ACATCIIBHOCT B LECJIAX COXpaHeHI/I}I CBOCIO 3,Z[OpOBL$[ n
OKpY>Karollle NPUPOJHOM Cpebl, OCO3HABATH OMACHOCTH BO3JECWCTBUS HA >KUBBIE OPraHU3MBbI
OHpCI[CJ'IéHHBIX BCIICCTB, ITIOHKUMas CMBICII ITOKa3aTCIAd HZ[K, IIOJACHSTH HaA HpI/IMean CHOCO6BI
yMCHLHIeHI/Ifl nu Hpe)IOTBpaHIeHI/ISI nux BpeI[HOFO BOSI[GfICTBI/I)I Ha OpFaHI/ISM YCJIOBCKA,

JJISA O6y‘IaIOIJ_II/IXC$I C OFpaHI/I‘IeHHHMI/I BO3MOXHOCTIMH 3,Z[OpOBB}IZ yMeHI/Ie HpI/IMeH}ITB
3HAHUS 06 OCHOBHBIX I[OCTYHHI)IX METOAAaX IMTO3HAHUA BECIICCTB U XUMHUYCCKUX HBHGHHP'I;

JJId  CIICIIBIX H CJ'Ia6OBI/IZ[}IH.II/IX 06y‘IaIOH.II/IXC}IZ yMeHI/Ie HCIIOJIB30BaATh peJ‘ILe(bHo

TOYCUHYIO cucTeMy o0o3HaueHui JI. bpaiins s 3anmucu xuMudeckux Gopmy.

2. CTPYKTYPA U COAEP KAHUE YUEBHOI'O IPEJMETA
2.1. O6beM yueOHOr0 npeaMera 1 BUJbl yueOHOM paboThI

Bun yuedHoii padoTbl O0bem B yacax
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O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOI0 NpeaMeTa

148

B T.4.
1.0cHOBHOE coep:kaHmne 106
BT. 4.

TEOPETUUECKOE 00yUeHHe 68
NPAKTUYECKUE 3aHATUS 34
nabopaTopHbIe 3aHATH 4
2. [IpodeccuoHaIbHO-OPHEHTHPOBAHHOE COJIePKAHUE: 34
BT. 4.

TEOPETUUECKOE 00yUeHre 10
NPAKTUYECKUE 3aHATHUS 18
nabopaTopHbIe 3aHATH 6
IIpoMe:xxyToyHast aTTecTanus B popMe IK3aMeHa 6
Kouncyabranus 2
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2.2. TemaTu4ecKuil IVIAH U coaepxkanue yueOHoro npeamera «XUMMUSA»

HaumenoBaHmue pa3aeioB 1 TeM

Couepma}me yqeﬁﬂoro maTtepuaJja, naﬁopaTopHue U MPaKTU4YECKHNE 3aHATHUSA, l/lHIll/lBl/IIlyaJ'll:H]:lﬁ IPOEKT

OobeM
4acoB

Yposens
OCBOCHHUSA

2

4

1 kype, 1 cemecmp

Beenenune

Cojeprxanie yueOHOTro MaTepuana

1

BBenenue

Haygnbie METOBI HCCIENOBAHNS XUMUYECKUX BEIIECTB W TPEBPAIICHNI. 3HAHUS O XUMHUYECKOH COCTaBIIIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa PoJib XMMHUUYECKOT0 SKCIEpUMEHTA B MMO3HAHUM NMPUPOAbl. MoaenupoBanue
XUMHYCCKHUX SBICHUH.

[oHsATHE O XMMHUYECKON TEXHOJOTHH, OMOTEXHOJOTHH M HAHOTEXHONOTWHU. [103UTHBHAS PONb XUMUH B
JKU3HU COBpeMEHHOro oOmiecTBa. OIEHKa POJM XMMHH B PAa3BUTUU COBPEMCHHBIX TEXHOJIOTHH W IMOJTyYCHHH
HOBBIX MaTepuanoB. HeoOXOAMMOCTh XHMHYECKM TIPAMOTHOTO OTHOLICHUS K COOCTBEHHOMY 3/I0POBBIO H
OKpy>Karomied cpeme. B3auMocBsizb xumud, (QU3MKKA, MaTeMaTHKd U Ouosjormu. OOIIHME eCTECTBEHHO-HAYYHBIC
TIOHATHS: SIBICHUE, HayJHBIN (DaKT, TUTIOTe3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3, KIACCH(PHUKAINS, TEPHOTUIHOCTS,
HaOJIoIeHUE, N3MEPEHNE, IKCIICPIMEHT, MOJIENb, MOJCITUPOBAHNE.

Om3mka: Marepus, MHKPOMHpP, MaKpPOMHp, aTOM, O3JEKTPOH, IPOTOH, HEWTPOH, WOH, W30TOIIBI,
PaINOAaKTUBHOCTh, MOJICKYJa, JHEPreTHUYCCKHA YpPOBEHBb, BEIIECTBO, TElO, OOBEM, arperatHoe COCTOSHHE
BCHICCTBA, M[leaﬂbl—lblﬁ ras, (1)1/131/1‘1601(1/[6 BCJIMYMHLBI, CIUHULIBI UBMEPECHUS, CKOPOCTD, DHEPIrUusa, Macca.

Buonorusi: kierka, opraHusM, sKocucrema, onocdepa, MeTaboIM3M, MaKpo- U MHKPOJIEMEHTHI, OelKu,
KHPBI, YTJIEBOMBI, HYKICHHOBBIC KHCIIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BENIECTB M TOTOK JHEPTHH B
IKOCHCTEMAX.

['eorpadus: MuHEpAITBI, TOPHBIC TIOPOIBI, TTOJIE3HBIE HCKOTIAEMBIE, TOTLTHBO, PECYPCHI.

TexHomoTHA: XUMUYeCKas  TPOMBIIUIEHHOCTh,  METAUTypTHsA,  CTPOHTEIbHBIE  MaTEpHAaIb,
CEIIbCKOXO3SICTBEHHOE TPOM3BOJICTBO, THINCBAas MPOMBINIICHHOCTh, (DapMalieBTHUCCKasl MPOMBIIUICHHOCTD,
MIPOM3BOJICTBO KOCMETHYECCKHX IPEIapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHANIOB, JJICKTPOHHAS
MMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUU.

Hcrounukn xumuueckod uH(opmanuu, ydeOHble, Hay4HbIe, Hay4YHO-TIONYJISIPHBIE  H3JaHUS,
KOMITBIOTEpHBIE 0a3bl IAHHBIX, PECYPChl HHTEPHETA.

2

Pa3nen 1.
OcHOBBI CTPOEHMS BellleCTBA

Tema 1.1.
CTpoeHne aTOMOB XUMUYECKUX
3J1eMEHTOB U NPUPOIAa XUMUYECKOIH
CBSI3U

Copeprkanue yaeOHOTO MaTepHala

AToM.

CoBpeMeHHas MOJIeNb CTpoeHHs aToMa. COoCcTaB aTOMHBIX Sep. XUMHUYECKHH 3meMeHT. CTpOoeHUE MEeKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIE UHWCIIA. OJHEPreTHYeCKWE YPOBHM U TOAYPOBHU. ATOMHBIE OpPOHTANH.
Knaccudukamms XUMHYECKHX BIIEMEHTOB (S-, p-, d-ameMeHTsl).. PacmpesneneHne 53JIeKTPOHOB IO aTOMHBIM
opOuTaisiM. DIIEKTPOHHbIE KOH(GHUIYPALMKM aTOMOB JJIEMEHTOB MEPBOrO—4eTBEPTOrO MEPUOJOB B OCHOBHOM WU

OK 01
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BO30YKIEHHOM COCTOSIHUM, 3JEKTPOHHBIE KOH(GUTypali HOHOB. BalleHTHbIE 3JeKTPOHBI. BaneHTHOCTH U
BAJICHTHBIE BO3MOXKHOCTH aTOMOB. V30TOIBI, OCHOBHOE M BO30YXICHHOE COCTOSHHE aTOMa, TMOpHIM3anus

ATOMHBIX OpOUTAJICH.

Copepixanue yueOHOTO MaTepuana

XumMuuyeckas CBs3b.

DNEKTpOHHAs! MPUPOJA XUMUUECKON CBSI3U. DJIEKTPOOTPULATENbHOCTb. Buibl xumuueckoi cesizu . KoBaneHnTtHast
CBSI3b, €€ PA3HOBUIHOCTU M MEXaHU3MBI 00pa3oBaHus (OOMEHHBIA M JOHOPHO-AKIICTITOPHBIN). DHEPTUs U JUTHHA
cBs3u. [longpHOCTD, HAMPaBIEHHOCTh U HACHIIIAEMOCTh KOBAaJICHTHOH CBsi3u. KpaTHble cBA31. CBS3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHHEM (Ha MPHUMEPEe COCIUHEHUN JIEeMEHTOB BTOPOro MEepHoa).
Honnas cBsa3b. Metannuueckas cBsi3b. Bogopoanas cBsazb. MexxmonekysipHble B3auMmoaencTeus. lpencrasienue
0 KOMITJIEKCHBIX coennHeHnsx. CocTaB KOMIUIEKCHOTO HMOHA: KOMITJIEKCOOOpa3oBaTelb, JINTAHIBI. 3HAYCHUE
KOMILUTEKCHBIX coeuHeHUH. [IoHATHE 0 KOOPAMHAITMOHHON XUMHH.

OK 01

Tema 1.2
Mepuonnyeckuii 3aK0H U
Ilepuoanyeckasi cucrema
XHMHYECKHUX 3JIEMEHTOB

J.A. MenaeneeBa

Cone

pXKaHWE YIeOHOTO MaTepuana

IIpakTnueckoe 3ansaTue. Ilepuonnyecknii 3axon u tadummua JI.A. Menneneesa.

Ilepunoguueckas cucrema xumuueckux snemeHtoB [[.J. MenneneeBa. ®@usuueckuir cmpicn [lepuoguueckoro
3akona /.M. MenneneeBa. CBsi3b MEePHOIMUECKOTO 3aK0HA U [IeprnoIndeckoil CHCTeMbI XUMUYECKUX DIIEMEHTOB C
COBPEMEHHOU Teopuel CTPOeHMsI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XHMHUYECKHX JJIEMEHTOB,
00pa3yeMBIX MMM TPOCTHIX W CJIOXHBIX BEIIECTB B COOTBETCTBHU C TOJOKEHHEM XHMHYECKOTO JIIEMEHTa B
[lepnoguueckoii cucreme 1o rpymmnaM u rnepuojam. MupoBo33peHdeckoe U HayuyHoe 3HaueHue [lepuoauueckoro
3akoHa [I.1. Menzeneesa. [Ipornosel JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMUUECKHUX DJIEMEHTOB.

PemmeHne mpakTHKO-OpPUEHTHPOBAHHBIX TEOPSTHUYCCKUX 3aJaHWN HA XapaKTePH3AIHI0 XUMHYECKUX SIEMEHTOB
«MeTamnyeckue / HEMETAUTMIECKUS CBOMCTBA, SJICKTPOOTPHUIIATEIIBHOCTh U CPOACTBO K ANEKTPOHY XUMHUYCCKUX
9JIEMEHTOB B COOTBETCTBHME C MX OJJIGKTPOHHBIM CTPOCHHMEM U IOJIO)KEHHEM B MEPUOJUYECKON CHCTEME
xuMmudeckux anemenToB JI.M. MenneneeBay.

OK 01
OK 02

IIpo

CCCHOHAJIbHO-OPUECHTUPOBAHHOE COICPKAHUEC

IIpakTnyeckoe 3ausTHe. Pemenue 3axau

PemeHne nmpakTHYeCKUX 3aaHUI Ha COCTABICHHUE AIIEKTPOHHO-TpaduIeckux (popMyi 3eMeHTOB 1—4 meprnoIoB.
Pemenue 3aganuii Ha UCTIONB30BAHUE XUMUYECKONH CUMBOJIMKY M HA3BaHWUN COCTUHEHHM 110 HOMEHKIIAType
MEXAYHaPOJHOTO COI03a TEOPETUUECKON U MPUKIAJAHON XMMUU U TPUBUAIBHBIX Ha3BAaHUH JIJIs1 COCTaBJICHUS
XUMHUYECKHX (POPMYIT IByXaTOMHBIX COEIMHEHUH (OKCHIIOB, CYIb(HIO0B, THAPUIOB U T.I1.) U IPYTUX
HEOpPraHMYECKHUX COCUHEHHI OTAEIbHBIX KIacCOB. Pemenune 3ajad Ha pacyeT MacCOBOM JIOJHU (MAacChl)

XUMHUYECKOT0 DJIeMEHTA (COSTMHEHNS) B MOJICKYJIe (CMECH).

OK 01

Pasgen 2.
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XuMHUYECKHE pe€aKnuun

Tema 2.1. Cojepxanue ya4eOHOTro MaTepraia OK 01
Tunbl XUMHYECKUX Peakuuii 6 OcHOBHBIE 3aKOHBI XUMHHU
KonmyecTBeHHbIC OTHOIIEHMS B XUMUU. OCHOBHBIC KOJIMYECTBCHHBIC 3aKOHBI B XUMHHU U PACUETHI 110 YPABHCHUSIM
XUMHYECKHUX peakiuii. Mob Kak eNHUIa KOIWYeCcTBa BenlecTBa. MosipHas Macca. 3aKOHBI COXPAHEHHSI MaCChHI
BEIIECTB M 3aKOH COXPAHEHMsSI U MIPEBPAIICHHSI SHEPTUHU TIPYU XUMHUUYECKUX peakiusx. 3akoH ABoraapo. MossipHbIi
00beM ra30B. OTHOCHTENBHAS TIOTHOCTH T'a30B.
Conepxkanue ya9eOHOTO MaTepraia OK 01
7 XuMHYecKue peakuuu
Knaccudukamuss u THIBI XUMHYECKHX pEAKIMA C YYacTHEM HEOPTraHWYECKHX BemlecTB. KoONMYeCTBEHHBIC
OTHOIICHHUA B XHMHUH. Peakmuu KOMILIEKCOOOpa30BaHUS C ydacTHEM HEOPraHWYECKUX BEIISCTB (HA MpHUMeEpe
TUAPOKCOKOMITJICKCOB IMHKA U aJ'IIOMI/IHI/IH).
Coneprxkanue yueOHOro MaTepraia OK 01
8 [paxkTnyeckoe 3aHaTHE. OKHCINTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU.
YpaBHeHUs OKuCIIeHUA-BoccTaHOBIeHH. CTeneHs oknucineHusl. OKUCIUTENb U BOCCTaHOBHTENb. [Iporiecchr
OKWCIICHHS U BOCCTaHOBIICHISI. BayKHEHIIE OKUCITUTENN 1 BOCCTAHOBHUTENN. METO] 2IEeKTPOHHOTO OaTaHca.
OKHCITUTENFHO-BOCCTAHOBUTEIHHBIC PEAKIINU B TIPUPOJIC, TPOU3BOICTBCHHBIX IPOIECCaX U KU3HEIEATCIHHOCTH
opranu3MoB. OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIN MOTEHITHAN cpenibl. COCTaBICHUE U yPAaBHUBAHUC
OKHCITUTEIBHO-BOCCTAHOBHUTEBHBIX PEAKIHI METOIOM 3JICKTPOHHOTO Oananca. THIIHYHBIC HEOPTraHUIECKUE
OKHUCJIMUTEIN ¥ BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PACIIIIABOB COJICH.
Coneprxkanue yueOHOro MaTepraia OK 01
9 IpakTuyeckoe 3ansaTue. Pemnenne 3agay.
CocraBieHrEe ypaBHCHUN peakInii COeAMHEHS, Pa3IoKeHI, 3aMeIICHNs, OOMEHA. Y paBHCHHS PEaKIUii TOPECHUS,
HMOHHOTO OOMEHA, OKHCIICHUS-BOCCTAHOBJICHUS. PacueT KOMUYECTBCHHBIX XapaKTCPUCTUK HCXOJHBIX BEIICCTB U
MPOAYKTOB peakiMu. PacueT KOJMYECTBCHHBIX XaPAKTCPUCTUK MPOAYKTA PEAKIUH COCAWHCHHS, €CIIM OJHO W3
BEIIIECTB JTAaHO B M30BITKE W/MIIN CONEPXKUT IMpuUMecH.. PacueT 0ObeMHBIX OTHOIIEHHH Ta30B. Perenne pacyeTHRIX
3a/1a4 C MCIIOJIB30BAHNEM IIOTHOCTH T'a30B MO BOIOPOIY U BO3IYXY.
Tema 2.2. Conepkanre ydeOHOro Marepuaia OK 01

DJIEKTPOJIUTHYECKAS TN CCONHATHS
U MOHHBIII 00MeH

10

DJIEKTPOJIMTHYECKAS JUCCONMALMSA H MOHHbBIN 00MeH.
Teopust snexrponuTHdeckor auccormanuy. CuibHble 1 ciaObie amekTpoinThl. Ctenens muccormanun. Cpena
BOJHBIX PAacTBOPOB: KHCIIOTHAs, HEHTpaibHas, mmenodnas. Bomopoxawsiii mokaszatens (pH) pactBopa. Peaxumm
noHHOTro oOmeHa. CocTaBieHHE peaknuii MOHHOro OOMEHa IyTeM COCTaBJICHHS HMX HOJHBIX M COKpalleHHBIX
MOHHBIX YypaBHeHuH. [maponms cosjeld. 3HayeHWe THIPOIM3a B OHMOJOIMYECKMX OOMEHHBIX Hpoleccax.
[TpumeHeHne THAPOIN3a B IPOMBIIILIEHHOCTH.

OKcIieprMEHTATIbHBIC METOBl M3YUEHHs BEUISCTB M WX IMPEBPANICHHWH: NPOBEIACHHUE PEaKINil MOHHOTO
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oOMeHa, opeiesieHIe CPEIbl PACTBOPOB C MOMOIIBIO HHANKATOPOB.

11 | lIpakTnyeckoe 3ansaTHe. Peakuum ruaposmsa. OK 01.0OK
Tuopomms coneil. 3HaueHWe THAPONM3a B OMONOTHYECKHX OOMEHHBIX Iporieccax. [IprMeHeHWe THIpoin3a B 02.
NpoMBINIIEHHOCTH. ViceienoBanue cpeibl pacTBOPOB COei, 00pa30BaHHBIX CHIBHBIMH M CIa0BIMU ITPOTOJIUTAMH,
W MX peakUuil ¢ pacTBOpaMHu INeNoYd W KapOoHata Harpus. CocraBieHHME peakUMi THIpOJIN3a COJIeH.
Ornpenenenne cpeibl pacCTBOPOB € MOMOIIBIO HHANKATOPOB.
Pazgen 3.
Ctpoenue u cBoiicTBa
HEOPraHHYeCKHX BelllecTB
Copnepxanue yaeOHOTO MaTepuaia OK 01
12 | Knaccnpukanyus HeOPpraHm4ecKux BellecTB OK 02
Tewma 3.1. IIpeamer HeopraHudeckoil XxuMuK. B3anMocBs3b Heopranndeckux BemecTs. Knaccudukarys HeopraHmuecknx
KaccHuKAIIS, HOMEHKIATY D H BelecTB. [IpocThie u ciioxHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX BEIIECTB (OKCHJ}H’ THJPOKCHU/IBL, KUCIIOTHI,
CTpOCHHE HeOpraHHYeCKHX conn). Homenxuatypa u I:'Ia3BaHI/Ie HEOPraHUYECKUX BELIECTB UCXOS U3 UX XI/IMI/I‘IeCKOI/\I' (bopMyIIBI HITH }
BeIeCTR COCTaBJIEHHE XUMHUYECKOH (POPMYJIIBI HCXO/S M3 Ha3BaHMUS BEIIECTBA M0 MEXIYHApOIHON MM TPUBHAIBHON
HOMEHKJIAType.
Coneprxanue yueOHOro MaTepraia OK 01
13 | Kpucrannanyeckue 1 aMop(Hblie BeiecTa OK 02
BemecTtBa MOJEKyISIpHOTO M HEMOJEKYJSIPHOTO CTPOEHHs. THIBI KPUCTAUTMUECKUX DPEMIETOK (CTPYKTYp) H
CBOMCTBa BewllecTB. MEXMOJIEKYJSIpHBIE B3auMmozeiicTBus. Kpucramtoruaparel. ArperaTHble  COCTOSHHUSA
BEILECTBA.. THITBI KPUCTAJUTMUECKUX PEUIETOK (aTOMHAs, MOJICKYJIIpHasl, HOHHAs, METaJUINYecKast). 3aBUCUMOCTh
(hm3MUECKUX CBOMCTB BEIECTBA OT THIIA KPUCTAIUINIECKOH pemeTku. [IpnanHbpl MHOT00Opa3usl BEIIECTB.
COBpeMCHHI)Ie MMPEACTABJICHUSA O CTPOCHUU TBCPABIX, KUIKUX U I‘aSOO6pa3HLIX BCIIICCTB. )KI/II[KI/IC KpUCTaJIbI.
SKCHepI/IMeHTaﬂbeIe MCETOAbl M3Y4YCHHA BCUICCTB U HX npeBpaLueHmZ: MOJCIIN KPUCTAUIMYCCKUX
PEMETOK.
Copeprkanne yaeOHOTO MaTepHraia OK 01
14 | CpolicTBa HEOPraHM4eCKHX BelleCTB OK 02
XUMHUYeCKHe CBOHCTBAa OCHOBHBIX KJIACCOB HEOPIaHMUECKHUX BEIECTB (OKCHJIOB, THIPOKCHUIOB, KUCIIOT, COJIeH U
IIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSIMHEHHH, BEICIIUX OKCHUIOB U
THIPOKCHIOB.
Copeprkanue yueOHOTO MaTepHala OK 01
15 | lIpakTnyeckoe 3ansTHe. Pemenue 3axau OK 02

Pemenwue 3ana4 Ha pacueT MaccoBO# 10yM (Macchl) XMMUYIECKOTO dJIeMEHTa (COSMHEHHSI) B MOJIEKYJe (CMECH).

Pemienne npakTU4ecKux 3aaHuid 1Mo KiacCU(pHUKALUK, HOMEHKIIATYpEe U XMMUYECKHM (popMyiaM HeopraHuYeCcKuX
BEIIECTB PA3JIMYHBIX KIacCOB (HA3bplBaTh M COCTABIATH (OPMYJIBI XHMHUYECKHX BEIIECTB, OMPEICIATH
MPUHAJISKHOCT K Kiaccy). VICTOUHMKKM XUMHUYecKOi uHpoOpManuu (Hay4Has W yueOHO-HAay4yHas JUTEPaTypa,
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cpenctBa MaccoBoi mH(opMmarnmu, ceth HWuaTepHer u apyrume). Ilomck wHbopMammu M0 Ha3BaHHAM,
nieHTH(UKaTopaM, CTPYKTYpHBIM (opMyiaM. HaxoxneHne MoneKyIapHOi (OpMyJIIbl COSIMHEHHUS 110 MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOISIIMX B €ro cocTaB. Pacuer mMaccoBoil mian oOBEeMHON JOJIM BBIXOJA MPOAYKTa PEAKIIUH
COEIIMHEHUS OT TEOPETUYECKU BO3MOXKHOTO.

Tema 3.2.
Pu3nKo-XUMHUYECKHE CBOiCTBA
HEOPraHMYecKUX BellecTB

Conepxanue ydeOHOTO MaTepraia

16

MertaJuibl.

OO6mue ¢Qusmueckre ¥ XMUMHUYECKHE CBOMcTBa MeTauioB. CrocoObl MmoiydeHus.. 3HaYeHHe METAUIOB U
HEMETaJJIOB B MPHUPOJE U JKU3HENEATSIbHOCTH YeJIOBeKa M OpraHu3smMoB. Koppo3us MeTamioB: BUABI KOPPO3HH,
CrocoOBI 3allIUTBl METAIOB OT Koppo3uu. [lomoxkenune meraisioB B [lepHoAMyYecKOl CHUCTEME XUMHYCCKUX
aeMeHTOB. OCOOCHHOCTH CTPOCHUS MIEKTPOHHBIX 000JI0YEK aTOMOB METAIIIIOB.

O6mue ¢puznyueckre CBOMCTBa MeTaIOB. [[puMeHeHe MeTaioB B ObITY U TexHuKe. CIJIaBbl METAJIOB.

DNCKTPOXUMHYCCKUNA  psAl HANpsHDKEHHH  MeTauioB. OOmme  CrmocoOBl  MMONyYeHHS  METaJlIOB:
THIPOMETAILTYPTHS, THPOMETAILTYPTHS, IIEKTpOMeTauTyprusi. [loHsaTHe 0 Koppo3un MeTauioB. CIiocoObl 3alnThI
0T KOppO3UHU.

OOmrast xapakTepucTuka MeTaiwioB [A-rpymmsl [leprogmdeckoll CHCTEMBI XHUMHUYECKHX JJIEMCHTOB.
Harpuii u kanuii: mosnydeHue, (GpuU3MYCCKHE M XUMHYCCKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U HX
COCIUHEHUIA.

Obmast xapakrepuctuka MetamioB IIA-rpymmer [lepromndeckoil CHCTEMBI XHMHUYECKUX JJIEMEHTOB.
Marauii 1 KaJblHid: TOJdydeHHe, PU3NYecCKue W XMUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U HMX
coemmHeHUH. JKECTKOCTD BOMIBI U CIIOCOOBI €€ yCTpaHCHHS.

AJIOMHHUH: TIOTy4YeHHe, PU3MUECKIe W XUMHUYCCKHE CBOIMCTBA, MPUMEHEHHE TPOCTOTO BEIIECTBA U €T0
coeinHeHUH. AM(pOTEpHBIE CBOWCTBA OKCHU/IA M THAPOKCHIA AIIOMUHUS, THAPOKCOKOMITIIEKCHI QTFOMHHUSL.

OOmast xapakTepuCTHKa MeTawioB 1o004HbIX mnoarpymnn (b-rpymm) ITlepwoamdeckoit  cuCTeMBI
XMMUYECKHUX 3JIEMEHTOB.

du3nueckue U XMMHUYECKHE CBOICTBA XpoMma U ero coenuHeHui. Oxcuasl U ruapokcuast xpoma(ll),
xpoma(Ill) n xpoma(VI). XpomaTsl U ITUXpOMaTHl, UX OKHCIUTEIbHBIC CBOMcTBA. [lomyueHwe W TpHMEHEHHE
Xpoma.

®uznyeckue M XUMUYECKUE CBOMCTBA MapraHiia W €ro coelMHeHud. Baxkuelinue coequHEHUs
mapranna(ll), mapranma(IV), mapranma(VI) u mapranma(VII). [lepmanranaT kamus, ero OKUCIUTEIFHBIC CBOHCTBA.

dusnueckue M XUMHUYECKHE CBOMCTBA XKele3a M ero coequHeHuil. OKcuabl, TUAPOKCUIBI U CONH
xkenesa(ll) u sxenesa(lll). [TomydyeHne u MpUMEHEHHE JKEIe3a U €T0 CIUIABOB.

dusnueckue U XMMUYECKHE CBOMCTBA Meau U e€ coenuHeHuil. llonydyenue m npumeHeHue Meau U €€
COCIUHEHUIA.

[uuk: momydenne, GU3NIECKUE M XUMHUYECKHE CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHIA U THAPOKCUIA
IIUHKA, THPOKCOKOMIUIEKCHI ITMHKA. [[puMeHeHne nHKa U €ro COeINHeHNH.

OK 01
OK 02
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Conepkanuie ydeOHOro Marepuaia

17

Hemeraibl.
OO6ume Qu3mUecKue ¥ XUMHYECKHE CBOHCTBA HEMETAaUIOB. TWmudHBIE cBoiicTBa MetamuioB [Y— YII rpymm.
Knaccudukanus u HOMEHKIaTypa COeAMHEHNI HeMeTauoB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IIPUPOJIE.

ITonoxenne nemeramuioB B Ilepuoanueckoil cucreme xumuueckux osnemeHToB JI.M. Menneneesa u
0COOEHHOCTH CTpOeHHs MX aToMoB. Pu3nyeckre CBOWCTBA HEMETANIOB. AJIOTPONHS HEMETAJUIOB (Ha MpHMeEpe
KHCIIOpoAa, cepsl, pocdopa u yrieposa).

Bomopon. Ilonydyenne, pu3myueckie W XMMHUYECKAE CBOWCTBA: PEAKIMH C METAJUIAMH M HEMETaJUIaMH,
BOCCTAHOBUTEJIbHBIE CBOMCTBA. ['MApUIbI.

lanorensl. HaxoxmeHwe B TpUPOAE, CIOCOOBI TONyYEHUS, (U3UUYECKHE U XUMHUYECKHE CBOWMCTBA.
lanorenoBogopoapl.  BakHeimme  KHCIOpOACONEpKAIIHE COSNWHEHHWS TajoreHoB. JlabopaTopHble u
MPOMBIIIICHHBIE CIIOCOOBI MOTy4eHHs raoreHoB. [IpuMeHeHne raioreHoB U UX COeIMHEHHH.

Kucmopon, o3on. JlaboparopHble W IPOMBIIUICHHBIE CIIOCOOBI TOJMYYEHUs! KHciaopona. Pusmueckne u
XMMHUYECKHE CBOMCTBA U MPUMEHEHHE KUCIOpOo/ia U 030HA. OKCHJIbI 1 IEPOKCHUIBI.

Cepa. HaxoxkaeHue B TIpUpOAE, CHOCOOBI TMOJNydYeHMs, (U3UUECKHMEe M XUMHYECKHE CBOMCTBA.
CepoBonopoa, cymbhumaer. Oxcun cepbi(IV), okcum cepsl(VI). CepHucras m cepHas KHCIOTHI M WX COJIH.
Oco0GeHHOCTH CBOMCTB CEPHOM KUCIOTHI. [IprMeHeHne ceprl 1 e€ COeMHEHU.

A3zoT. HaxoxmeHue B MpHpOJE, COCOOBI MOMYYCHHUs, (pH3MUecKie W XUMHUYSCKHE CBOWCTBA. AMMHUAK,
HUTpUABL. OKCHIBI a30Ta. A30THCTas M a30THAs KUCIOTH U UX coiid. OCOOEHHOCTH CBOMCTB a30THOW KHCIIOTHI
[IpuMeHeHME a30Ta U €r0 COCTUHCHUN. A30THBIC YIOOPCHUS.

®dochop. Haxoxaerne B mpupoie, CIioco0bl MoTydeHus, (Gu3ndeckue U XUuMmdeckue cBoiictsa. Dochuapt
n Qochun. Oxcunsl docdopa, docdopHas kuciora u e€ conu. [Ipumenenue dochopa U ero coeUHEHUI.
docdopHbie yoOpeHus.

Yriepos, HaXoKJIeHUEe B TpUpojie. AJIOTPOITHbIe MOauUKauu. Ou3ndeckne 1 XMMHUECKUE CBOHCTBA
MIPOCTHIX BEIIECTB, 00pazoBaHHBIX yriepogoM. Oxcup yraepoaa(ll), okeua yraepona(IV), yrompHas KucioTa u eé
con. AKTUBHPOBAHHBIN yroib. [[puMeHeHrE POCTHIX BEIIECTB, 00Pa30BAHHBIX YTIICPOIOM, M €T0 COSTUHCHHN.

Kpemanii. Haxoxnenue B mpupoje, CocoObl MOMyUYeHUs, PU3NUECKHe U XUMUYecKre cBorcTBa. OKCHa
kpemuusa(IV), kpemHHMeBas KHCIIOTa, CWIMKAThl. IlpuMeHeHwe KpemMHHMs UM ero coeamHenuil. Ctekio, ero
MTOJTYYCHHUE, BUJIBI CTEKIIA.

OK 01
OK 02

Coniepkanue ydeOHOro Marepuaia

18

HpaKTﬂ‘ICCKOC 3aHsiTHe. CBOMCTBA METAJIJIOB M HEMETAJLJIOB.

UccrenoBanne (u3nyeckMx ¥ XUMHYCCKMX CBOWCTB METAUIOB W  HEMETAIOB.  PemicHue
SKCIICPUMEHTANBHBIX 33129 110 CBOMICTBaM XUMHYECKUM CBOMCTBaM METaNIOB U HEMETAILIOB, IO PACIIO3HABAHUIO U
MOJYYCHHIO COCJMHEHHH METAaNIOB M HEMETaUIOB. l3yueHune oOpaslioB HEMETaIOB, FOpEeHHE cephl, (Gocdopa,
JKelle3a, MarHusi B KUCIIOPOJE, M3YYCHHE KOJUICKIMU «MeTaulbl U CIUIaBb», B3aMMOJCHCTBHUE IICIOYHBIX U
IEJI0YHO3EMEIIbHBIX METAJIJIOB C BOIOW (BO3MOXKHO HCITOJIB30BAHKUE BUACOMATCPHUAIIOB), B3aMMO/ICHCTBHE [IUHKA U
JKeJie3a ¢ paCTBOPaMH KUCIIOT U IIEJI0YeH, KaYeCTBEHHbBIC PEaKI[MK Ha HCOPraHMYSCKHE aHHOHBI, KATHOH BOIOPO/Ia
M KaTHOHBI METAIIOB, B3aMMOJICUCTBUE THAPOKCHOB ATIOMHHHUS M LMHKA C PACTBOpAMU KHUCIIOT U IIEIOYCH,
pelleHre IKCIePUMEeHTANIbHBIX 3a1a4 1o TemaM «[ajorens», «Cepa u e€ coepuHeHus», «A30T u docdop u ux

OK 01
OK 02
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| COCAUHCHU ), «MeTabl rIaBHBIX OOATrpymnIn, «MeTayibl TOOOYHBIX MOATPYIID».

Copeprkanue yaeOHOTO MaTepHala 2 OK 01
19 | lIpakTyeckoe 3ausTHE. Pemenue 3axay OK 02
CocraBjicHUE YpaBHCHHI XUMHUYECKUX PEAKIMA C y4acTHEM MPOCTHIX M CIOXKHBIX HEOPraHWYECKUX BEIICCTB:
OKCHJIOB METaJJIOB, HEMETANIOB U aM(OTEPHBIX AJIEMEHTOB; HCOPTaHMYECKUX KHUCIOT, OCHOBAaHUI M aM(pOTEPHBIX
THIPOKCHIOB, HEOPTAHWYECKUX COJIeH, XapaKTepH3YIOIIMX MX CBOWCTBA. | 'eHeTHMUecKass CBS3b HEOPTaHMYECKUX
BEIIIECTB.
I[podeccHoHATLHO-OPHEHTHPOBAHHOE COTEPKAHNE
20 | IlpakTu4yeckoe 3ansTHE. PellleHNe MPAKTHKO-OPHEHTHPOBAHHBIX 3aJaHU. 2
Perrenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHWil HA CBOWCTBA M MOJYYCHHE HEOPraHMYECKUX
BCIIIECTB. OK 01
OK 02
Tema 3.3 Cojepxanue y4eOHOTro MaTepraia 2
IIpou3BoOACTBO HEOPraHAYECKHX 21 | CnocoObI MOTy4YeHHsI HEOPTAHMYECKUX BEIECTB
BellecTB. 3HAYEHNE U MPUMEHEHNE OOme TpeJCTaBICHUS O MPOMBINUICHHBIX CHOCO0aX TIONYYEeHUS XUMHYCCKHX BelIecTB (HAa mpuMepe
B OBITY H HA MPOU3BOCTBE MIPOM3BOJICTBA aMMHaKa, CCPHON KUCIIOTHI).
‘IepHasI U NBE€THasd1 METAJUTyprus. HpaKTI/I‘IeCKOe NPUMEHCHUEC DJICKTPOJIM3a [Jid TMOJYYCHUSA [IEIIOYHBIX,
MIETIOYHO3EMENTFHBIX METAIUIOB M aTFOMHUHUS. CTEKIIO ¥ CHIIMKATHAS POMBIIUICHHOCTD.
IIpobaema 0TX010B M TOOOYHBIX IPOAYKTOB.
IIpodeccuoHaILHO-OPHMEHTHPOBAHHOE COJIEP:KAHHNE
22 | IlpakTnyeckoe 3aHsTHe. Pemenue 3axau 2
Pemenne MPAKTUKO-OPUECHTUPOBAHHBIX SaﬂaHI/Iﬁ 0 poJin HeOpI‘aHH‘IeCKOﬁ XMMUU B pa3sBUTUU MCIUIIMHBI,
CO3/JTaHMU HOBBIX MaTCpUaIoB (B CTPOUTECIILCTBE U Ap. OTPaACIgX HpOMI)IIHJ'IeHHOCTI/I), HOBBIX UCTOUYHUKOB SHEPIrun
(ampTepHATUBHBIE WCTOYHUKM JHEPTHH) B PEIICHHH TPOOJIEM 3KOJIOTHYECKOH, SHEPreTHUeCKOW W MHIIEBOH OK 01
6E30MaCHOCTH. OK 02
Paznen 4.
Crpoenne u cBoiicTBa
OpraHHYeCcKHX BellecTB
Tema 4.1. Conepkanne ydaeOHOro Marepuaia 2 OK 01
Knaccudukauus, crpoenue u 23 | Opranunyeckasi XuMusl.
HOMEHKJIATYPa OPraHu4ecKuX [TpeaMer u 3HaueHHE OPraHUYECKONH XUMUH, [IPEJICTABICHUE O MHOTOOOPa3UH OPraHMueCKUX COCJNHEHUI.
BeIIIeCTB B3anMocCBs3b HEOPraHUIECKUX W OPTaHUICCKUX BEIIECTB.
DKCIIepUMEHTATBHBIC METOIBI H3YYCHHUS BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIICHHE ¢ 00pa3IlaMi OPTaHUIECKUX
BCHICCTB W MaTe€puajlaMd Ha MX OCHOBEC, ONbLIThI IO MPEBPALICHUIO OPraHUYCCKUX BCUICCTB IIPU HArpCeBaHUUN
(rmaBiieHue, 0OyTIIMBaHUE U TOPCHHE).
Hroro 3a 1 cemectp:
Obsi3amenvHol ayOumopHoUu Ha2py3Ku 06y4arwe20cs, 8 mom Yucie 46
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- IPAKMUYECKUX 3aHAMUL (8 MOM yucie npogheccuoHaIbHO- OpUeHMuUposantoe ooyyenue — 6 y.)

20

1 kypc, 2 cemecTp

Tema 4.1.
Kinaccndukanus, crpoenne u
HOMEHKJIATYPa OPraHUuYecKHX

BellleCTB

Copeprxanue yueOHOro MaTepuana

1

CTpoenne oprannyecKkux BellecTB.

XHUMHYECKOE CTPOCHUE KaK MOPSIOK COSTUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BAEHTHOCTH. OCHOBHBIE
MOJIOKEHUS TEOPUU XMMUYIECKOTO CTPOCHHUSI OpraHNUYecKuX coenHeHnid A.M. ByTiepoBa u coBpemMeHHbIe
TIPECTABICHHUS O CTPYKTYPE MOJICKYII. 3HAaUEHHE TEOPHH CTPOCHUS OPTaHMUECKIX COSANHEHUH DIEKTPOHHOE
CTPOCHHE aTOMa yTIIepoAa: OCHOBHOE U BO30OYKIEHHOE COCTOSIHUS. BaleHTHBIE BO3MOXXHOCTH aTOMa yIJIepoa.
XuMudeckas CBsi3b B OPraHUICCKUX COCTUHCHUSX. THITHI THOPHUIM3AIlMK aTOMHBIX OpOHTalleli yriepoa.
MexaHu3Mbl 00pa3oBaHus KOBAICHTHOH CBs3U (OOMEHHBIN M JOHOPHO-AKICTITOPHBIH ). THITH TIepeKphIBaHIS
aTOMHBIX OpOuTanei, o- u n-cBsi3u. OuHapHast, IBOWHAS U TPOWHAs CBsI3b. KpaTHOCTH XUMHUYECKOM CBA3U.
CriocoObI pa3pbIBa CBs3EH B MOJICKYJIaX OpraHUYECKHUX BemlecTB. [IoHsATHE 0 CBOOOTHOM pajuKaie, HykKiieoduie u
anekTpoduie. YTIEPOIHBIN CKEJIeT OPTaHUYECKON MOJIEKYJIbl. MOJEKYISIpHBIE U CTPYKTYpHbIE XHUMHUYECKHE
dhopmyasl. CTpyKTypHBIE (HOPMYIIBI Pa3IMYHBIX BUIAOB: pa3BEPHYTAsl, COKpAIEHHAS, CKeJICTHAsI. 3aBUCUMOCTh
CBOWCTB BEIIECTB OT XMMUYIECKOTO CTPOSHHS MOJIeKy . i3omepus. Buisr m3omepun (CTpyKTypHas,
MIPOCTPAHCTBEHHASA, TeOMeTpHUecKas (IHC-TpaHC-U30MEPHs). DIeKTPOHHBIE () (HEKTHI B MOJEKYTaX OpPraHMYSCKIX
COCIIMHEHUH (MHIYKTHBHBIA U ME30MEPHBINA 2P PEKTHI).

OK 01

Copeprkanue yueOHOTo MaTepHala

2

Knaccudukanusi opraHuvecKuX cOeNHHEHUH U peaKIuid.

[MpuHOMIBI KIaccu(UKaIMKU OpraHudecKux coeauHennil. Knaccudukanms n 0coOeHHOCTH OPraHUYeCKUX peaKiyii.
Peaxinonnbie neHTpbl. Pamukansl. [lepBoHavalibHbIC MOHATHS O TUIIAX U MEXaHM3MaX OPraHMYECKUX PeaKilni.
Ocob6eHHOCTH 1 KIacCH(PUKAIUSA OPTaHUIECKUX peakiinii. OKUCINTENHHO-BOCCTAHOBUTEIILHBIC PEAKIIUU B
OpraHUYeCcKOU XUMHHU.

OK 01

ConepxaHue yaeOHOro Marepuaia

3

IIpakTnyeckoe 3anaTHe. HoMeHKJIaTypa OpraHnyecKux coeJuHeHn i

MexayHaponHass HOMEHKJIATypa M HpPUHIUIBI HOMEHKJIATyphl OpraHHMYecKuX coefuHeHuil.. HomeHxiaTtypa
OPTaHWYECKUX COCTMHEHHH OTAENbHBIX KIIaCCOB (HACBIIIEHHbIEC, HEHACBHIIICHHBIC U APOMATHYECKHUE YTIIEBOIOPOIbI,
CIHPTHL, (EHOJIBI, allbJAETUAbl, KETOHbI, KapOOHOBBbIE KHUCIOTHI U JAp.) Cucremarnyeckass HOMEHKIATypa
oprannueckux coemuHeHnit (IUPAC) wm TpuBHanbHBIC Ha3BaHUS OTHNENBHBIX TpeactaBurenei. CocTaBlieHHE
MOJNHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OPMYJ OPTaHMYECKHX BEIIECTB OTIEIBHBIX KIACCOB, HMCIOJB3YSI MX
Ha3BaHUS 10 CHUCTEMAaTHYECKOH HoMeHKiaType. Pacuersl mpocreifmell (opMyibl OpraHMYecKOH MOJICKYJIbI,
WCXOJIsl N3 2IIEMEHTHOTO cocTaBa (B %).

OK 01

Tema 4.2.
CBoiicTBa OpraHuyecKux
coeTUHEeHM i

Cojeprxanue yueObHOTo MaTepuaia

4

IIpenenbHbIe yrieBoAOPOIbI.

DU3NKO-XMMHUYECKHE CBOHCTBA OPraHMYECKUX COSTMHEHHH OTIEIBHBIX KITacCOB (OCOOEHHOCTH KiacCH(pUKaIN 1
HOMEHKJIATYypbl BHYTPH KJlacca, TOMOJIOTHs, TOMOJOTHYECKHH psi M oOmast Gopmyna; nzoMepus; (puzndeckue
CBOWMCTBa; CHOCOOBI TIOJy4EHUS): TpEIeTbHBIC YIIEBOJAOPOJIBI AIKaHBL. OJEKTPOHHOE M IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI AIKAHOB, SP>-TMOPUIN3AINS aTOMHBIX OpOUTANEN yIIIEpoaa, G-CBA3b. XUMHUUECKHE CBOWCTBA
AJIKaHOB: PEaKLUU 3aMELCHMs, U30MEepHU3alliy, AETUAPUPOBAHUS, IIUKIN3AINH, MUPOJIN3a, KPEKUHTra, TOPEHHUS.
Haxoxnenue B npupoje. CrocoObl oay4eHHs: M IPUMEHEHHE aJTKaHOB.

OK 01
OK 02

26




'openne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B IPOMBIIIIEHHOCTH U ObiTy. CBOICTBa MPUPOIHBIX
YIIICBOIOPOJIOB, HAXOXKACHHE B TIPHPOJIE U IPUMEHEHHE aNKaHoB. [IprpoHbIii Ta3 1 MOy THEIC He(TAHBIC ra3bl.
Huknoankansl. Obmast popmyna, HoMeHKIaTypa u u3oMmepus. OcoOEHHOCTH CTPOCHHS M XHMMHYECKHX CBOMCTB
MalbIX  (IMKJIONpOIaH, IUKIO0yTaH) M OOBIYHBIX (IIMKJIONEHTaH, IMKJIOreKCaH) IHMKIoAIKaHOB. CrocoOs
HOJTyYEeHHS] ¥ IPUMEHEHUE LIMKIOATKAHOB.

OKCHEepUMEHTAIBHBIE METOJbI HM3YYEHHs BEIIECTB M WX IPEBpAIICHUI: H3ydeHHne (U3NUECKHX CBOWCTB
YTJIEBOZIOPOJIOB (PacTBOPUMOCTB), KAYECTBEHHOE 0OHApY)KEHHUE YIIepo/ia U BOJOPO/ia B OPraHUYECKHX BEIIECTBAX.

Copepxkanue ydeOHOTO MaTepuaia

5

AJIKeHBbI. AJIKaJiMeHBbI.

@Ou3nKO-XMMHUYECKHE CBOWCTBA OPTaHWYECKHMX COCIMHEHHH OTAENBHBIX KJIacCoB (OCOOCHHOCTH
KIacCcH(MKAMM ¥ HOMEHKJIATYPhl BHYTPU KJIacca; TOMOJOTHYECKHH DS AJIKEHOB M o0mas GhopmyIia; H30MEpHs;
(u3nueckre CBOWCTBA; XUMHYECKHE CBOWCTBA; CIIOCOOBI IOJIyYEHUS): HENpPEACNbHbIE YIIIEBOJOPOIbI alIKEHbI U
aJKaJMeHbl, ANKUHBL JJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, SP’-rMOpUIM3aIus
aTOMHBIX opOuTanei yriepoga, o- H 7-cBsi3h. CTPYKTypHass M TreoMeTpuyeckas (LHC-TPAHC-) H30MEpHS.
XUMHAYECKUE CBOWCTBA: PpEAaKLMU IPUCOCIAMHEHUS, 3aMCELIEHUs B O-IO0JO0XKEHUE IIpU JABOWHOM CBA3M,
moJmMepm3anuu U okucienus. [lpaBuno MapkoBaukoBa. KaduecTBeHHBIE peaknuy Ha ABOHHYIO CBs3b. CIIOCOOBI
MOJIyYEeHHUs U TPUMEHEHHE AJIKEHOB.

Anxamuensl.  Kmaccngpukanmss — ankaaneHoB — (COmpspKEHHBIE,  HM30iMpoBaHHBIE).  OcoOeHHOCTH
3JIEKTPOHHOTO CTPOEGHHMSI M XHMHYECKUX CBOMCTB CONpPSDKEHHBIX JueHOB, 1,2- u 1,4-mpucoequHeHue.
[Monumepu3anus conpsHKEHHBIX AneHOB. CrOCOOBI MOyYeHHs U TPUMEHEHHE ajIKaIueHOB.

OKCHEepUMEHTAIBHBIE METO/Ibl M3YyUCHHUSI BEIIECTB M MX IMPEBPAIICHUN: M3ydeHUE (M3MYECKUX CBOMCTB
YIIEBOIOPOAOB (PACTBOPHUMOCTD), KAUECTBEHHBIX PEAKIMH YITIEBOJOPOOB PA3IMYHBIX KIacCOB (0OecIBeUnBaHNE
pacTBOpa IMepMaHraHara Kajausl.

OK 01
OK 02

Conepxkanue ya9eOHOTO MaTepraia

6

IpakTnyeckoe 3ansaTHe. [losryyeHne 3TUIIeHA M M3YUeHHeE ero CBOMCTB.

OKCHEepUMEHTAIBHBIE METOJIbl M3Y4YEHHs BEIECTB M WX IPEBpallCHUH: H3ydeHHe (U3NUECKHX CBOWCTB
YTIIEBOJIOPOIOB (PACTBOPUMOCTD), KAUeCTBEHHBIX PEaKIHil YIIIEBOAOPOJOB Pa3IMUHBIX KIIaccoB (0OecIBeUBAHUE
OpOMHOH MM MOJHOW BOABI, pacTBOpa NepMaHraHata kaius. IlomydeHue 3TuIeHa U3 3TaHONA B 1a0OpaTOpuUu U
M3y4eHUE ero (QU3NYEeCKUX W XMUMHYECKMX CBOMCTB. CoCTaBlIeHHE PEakLUi NPHCOCAMHEHUS W OKHCICHHs Ha
IpUMepe 3TUIICHA.

OK 01
OK 02

ConepxaHue yaeOHOro Marepuaia

7

AJIKMHBIL.

I'omosoruyeckuii psiji aTKUHOB, 0011ast GopMyJia, HOMCHKIIATYpa W U30MEpHsi. DJIEKTPOHHOE U POCTPAHCTBCHHOE
CTPOCHHUE MOJICKYJI AIKHHOB, SP-THOPHIU3AIHsI aTOMHBIX opOuTaie yriepona. dusndyeckue CBOWCTBA aJIKUHOB.
XHUMHUYECKHE CBOMCTBA: pC€akun MTPUCOCIAWMHCHUA, AUMCpU3AlIUU W TPUMEPU3ALNU, OKHCIICHHA. FopeHHe
AlCTUICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHN JII CBAPKU U PE3KHU MCTAJIJIOB. KI/ICJ'[OTHI)IG CBOMCTBaA
ANKWMHOB, HIMEIOIINX KOHIEBYIO TPOIHYIO CBs3b. KauecTBeHHBIE peakiny Ha TPOHHYIO CBs3b. CIIOCOOBI MOITyYeHHS
U TPUMEHEHHE AaJIKHHOB. OKCIEPUMEHTANbHBIE METOJIbl W3YYEHHS BEMIECTB W WX TIPEBPAIICHUIN: H3yUeHHE
(U3UIECKUX CBOWCTB YIJICBOIOPOAOB (PacTBOPUMOCTH), KAUYCCTBEHHBIX PEAKIMH YTIICBOJOPOJOB PAa3ITHIHBIX
KJ1accoB (0OecIBeUMBaHIE pacTBOpa IIepMaHTaHATa KaJWs, B3aUMOJICHCTBUE allETIICHa C aMMHAYHBIM PACTBOPOM
okcuaa cepedpa(l)).

OK 01
OK 02
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Conepkanuie ydeOHOro Marepuaia

8

ApoMaTH4ecKHe yIjIeBo/I0pPO/ibI.

DU3NKO-XUMHUYECKHAE CBOWCTBA OPTaHWYECKHX COCIMHEHNH OTJEIBHBIX KIIACCOB: apOMATHYECKHE YTIEBOJOPO/IBI
(apensl). T'omonormueckuii psin apeHoB, oOmias Qopmyna, HOMEHKIATypa W W30MepHs. OJEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIb OeH30ma. Pu3nyeckne cBoiicTBa apeHOB. XMMHYECKHE CBOMCTBa OeH30I1a
W €ro TOMOJIOTOB: peaklMH 3aMelleHHs B OEH30JbHOM KOJIbIE M YIJIEBOJOPOJHOM DpaJUKaNe, PEaKLUH
MPUCOETMHEHHS, OKHCIIEHHE ToMoJIoroB OeH3ona. [IpeacraBinenne 00 OpueHTHPYIOLIEM AEHCTBUH 3aMecTUTENeH B
OCH30IbHOM KONBIE Ha MpPUMEPE AIKWIBHBIX pAJAUKAIOB, KapOOKCHIBHOH, TI'MOPOKCUIBHOH, aMHHO- H
HHUTPOTPYTIIEI, aTOMOB TaoreHoB. OCOOEHHOCTH XMMUYECKHX CBOWCTB cTuposa. [loauMepusanus ctupoia.

Cnoco0bl 1oy4eHus ¥ TPUMEHEHHE apOMAaTHUECKHUX YTIIEBOJOPOIOB.

OK 01
OK 02

Copeprkanue yaeOHOTO MaTepHala

9

IIpakTnyeckoe 3anAaTHE. MoOeINPOBaAHUE MOJIEKYJI YIJIEBOJOPO/IOB.
OKCIIepUMEHTATIbHBIE METOAbl M3yYEHUs BELIECTB M UX IPEBpAIIEHUIl: KOHCTPyHUpPOBaHHE MOJAEIEH MOJEKyJ
OpPraHHYeCKUX BEIIeCTB. MoenupoBaHNe MOJIEKYJT YTTIEBOJOPOIOB U TAJIOT€HIIPOU3BOIHBIX YIJIEBOIOPOIOB.

OK 01
OK 02

Conepxanme ydeOHOro Marepuaia

10

CnupThl U pocThbie 3GUpPHI.

Kucnopozaconepxaiue coeiuHeHHs (CHHPTHI M MPOCTbie 3(UpHL, (EHONBI, aNbAeruabl U KETOHBHI,
KapOOHOBBIE KHMCIIOTHI M UX NMPOM3BOAHBIE). [loHATHE 0 QyHKIMOHAIBHON rpynme.. [IpernenbHble 0HOATOMHbBIE
cuptel. CTpoeHHe MosieKysl (Ha mpuMepe MeTaHona M dTaHona). ['omosormyeckuit psn, obmas Qopmyda,
n30Mepusi, HOMEHKIaTypa W kiaccudukanus. Pu3ndyeckue CBOMCTBA MpeIeNbHBIX OJHOATOMHBIX CIIMPTOB.
BoopoiHble CBSI3U MEXIY MOJISKYIaMH CITUPTOB.

XUMHYECKHEe CBOWCTBA: pEaKLMH 3aMEIICHMs, MAETHWApaTallid, OKUCICHHs, B3aUMOJCHCTBHE C
OpPraHMYeCKUMH M HEOpraHMYeCKUMH KuciioTamy. KauecTBeHHas peakiusi Ha OJHOATOMHbIC CIUPTHI. JleiicTBue
9TaHOJIa U METaHOJIa Ha OpraHu3M 4esoBeka. CrocoObl MOTyYeHHUs U IPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Tpocteie 2¢upbl, HOMEHKIATYpa U H30MepHss. OCOOCHHOCTH (PU3MYECKUX U XUMHYECKUX CBOMCTB.

MHOT0aTOMHBIE CIIUPTHI — ATWJICHIIIMKOJb U IIIUIEepHH. PU3nYecKue 1 XMMUYECKUE CBOMCTBA: PEaKLIUH
3aMEIICHUs, B3aUMOJICHCTBHE C OPraHMYECKMMH M HEOPraHMYeCKMMH KHCIOTaMH, KAaueCTBEHHAs peakuus Ha
MHOT0aToMHble crupThl. JleiicTBre Ha oprann3M uesoBeka. CriocoObl TOJNyYEHUS! U TIPUMEHEHHUE MHOI0aTOMHBIX
CIHPTOB.

DKCrepUMEeHTalbHBIE METOJbl W3YYEHHS BEIIECTB W MX HPEBPAILCHUIl: PAaCTBOPHMOCTH Pa3IHMYHBIX
CIIUPTOB B BOJE, B3aUMOJCHCTBIE 3TAHOJA C HATPHEM, OKHUCIICHUE STUIIOBOTO CITMPTA B albJCTHI Ha PacKaIEHHOH
MEJHOW TIPOBOJIOKE, OKHCJICHHE OSTHJIOBOTO CHHMpTa IUXPOMATOM Kajusi (BOSMOXKHO HCIIOJIBb30BaHHE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIUK Ha aJbJCruabl (C THAPOKCHIOM auammuHcepedpa(l) u ruapokcugom
memu(1l)), peakuus rimuepuna ¢ ruapokcuiom mean(Il).

OK 01
OK 02

Cojeprxanue yueOHOro MaTepuana

11

PeHos1. Albaeruabl U KETOHBI

®enon. CTpoeHHE MOJEKYIbI, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI M OCH30IbHOTO sapa. dusndeckne cBOWCTBa
(henoma. OCOOCHHOCTH XUMHUYECKUX CBOWCTB (eHONa. KaduecTBeHHBIE peaknnu Ha (eHol. TOKCHIHOCTH (eHoma.
Crioco6b1 monrydeHuss U npuMeHenne ¢enona. Oenonpopmanpaeruagas cmoia. KapOoHWIBHBIE COCTUHEHHUS —
ANBJICTUABI U KETOHBL. DJCKTPOHHOE CTPOCHHE KApOOHHJIBHON TPYMHIBL. ['OMONOTHYECKHE PSIIbI albJCTHIOB H
KETOHOB, o0mas ¢opmyna, H30MEepus W HOMEHKiIarypa. Dusmyeckwe CBOICTBAa albICTHIOB H KCTOHOB.
Xl/IMI/I‘leCKI/le CBOﬁCTBa AJIbACTUA0B U KECTOHOB: peaKLII/lI/l le/lCOG,D,I/IHeHI/lﬂ. OKI/ICHGHI/IG aAJIbACTH 0B, KAUCCTBCHHBIC

OK 01
OK 02
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peakiuu Ha anbaeruabl. CriocoObl MOAYYCHUS U MPUMEHEHHE aJIbJCTHI0B U KeTOHOB. [IpakTnyeckoe mpuMeHEeHHE
(enomna, hopmanpaeruia, aneTaabIerua.

DKCHepUMEHTAIBHBIE METOJIbI U3YUYCHUsI BEIIECTB U MX IPEBPAIICHUN: OKUCIICHHE 3THIIOBOTO CIIUPTA B
aNbJeru Ha pPACKATEHHOM MEIHON MPOBOJNIOKE, KAYECTBEHHbIC pEAKIMH Ha albJIerujbl (C THUAPOKCHIOM
muamMuHcepedpa(l) u rugpokcuaom memu(Il)).

Hroro 3a 2 cemecTp:

Ob6si3amenvHOU ayOUmopHoUl Ha2pY3KU 00yYaOWe2ocs, 6 Mmom Yucie
- NPAKMUYeCKUX 3aHAMuUL

22

2 Kypc¢, 3 cemecTp

Tema 4.2.
CpoiicTBa OpraHnyecKux
coeMHeHMIt

Copeprkanue yueOHOT0 MaTepHrala

1

IIpakTnyeckoe 3anAaTHE. Kap6oHOBBIE KHCIOTHI.

O/IHOOCHOBHBIE TIpE/ICNbHBIE KapOOHOBBIE KHUCIOTBL. OCOOEGHHOCTH CTPOEHMS MOJIEKYJI KapOOHOBBIX KHCIIOT.
Wzomepust u HOMeHKIaTypa. Du3MYecKkne CBOICTBA OJHOOCHOBHBIX TIPEACTBHBIX KapOOHOBBIX KHCIIOT.
BopoponHsie CBA3M MEXIY MOJICKyJIaMHi KapOOHOBBIX KUCIOT. MHOT0OOpasnue KapOoOHOBBIX KHCIOT. OcOOEHHOCTH
CBOMCTB HEIPEACIBHBIX U APOMATHYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX KHCIIOT, TMAPOKCHKapOOHOBBIX
kucnot. IlpencraBurenn BhICIIMX KapOOHOBBIX KHCIOT: CTEApPUHOBAs, TATbMUTHHOBAS, OJICMHOBAS KHCIIOTHI
Crioco0Obl TIOJTyYeHUs ¥ IPUMEHEHHE KapOOHOBBIX KHCIOT. XMMUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA, PEAKIIHs
aTepu(UKaAINH, PEAKIUU C Y9aCTHEM YTIICBOAOPOJHOTO paankana. OCOOEHHOCTH CBOWCTB MYyPaBbHHOW KHCIIOTHI.
[IpuMeHeHHE  YKCYCHOM KHCIIOTHI. OKCIEPHUMEHTAJbHBIC METOABI M3YYCHHS BEIIECTB M HMX MPEBPAILICHUI:
XMMHMUYECKHUE CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTBL.

OK 01
OK 02

Conepxanue ydeOHOTO MaTepraia

2

Cao:xuble 3¢upbl.
[NoHsiTHE O MPOU3BOAHBIX KaPOOHOBBIX KHCIOT — CIOXKHBIX dpupax. CioKHbIe dGupbl. ['OMOIOrHYECKHi

psin, obmas dhopmyrna, U30MepHs U HOMEHKIATypa. OU3MUecKiue W XUMUYECKHE CBOWCTBA: THAPOIHU3 B KHCIOW U
LIEJI0YHOM cpefe.

OK 01
OK 02

Cojeprxanue yueOHOTo MaTepuana

3

Kupsl.
Kuper. Ctpoenue, Gpu3nuecKue ¥ XUMHYECKHE CBOWCTBA KUPOB: THAPOIHN3 B KUCION U MIETOYHON Cpee.

OCcoOCHHOCTH CBOMCTB KUPOB, COJACPIKALINX OCTATKM HEIPECTbHBIX KUPHBIX KUCIOT. JKUpbI B nipupoje. Mputd
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IeHCTBHE.

OK 01
OK 02

Cojeprxanue yueOHOTo MaTepuana

4

A3oTcoaepikaniue coeJUHeHH.

Du3NKO-XMMHYECKHE CBOHCTBA OPraHNYECKUX COSANHEHHH OTAENBHBIX KIaccoB (0COOCHHOCTH KIacCU(HUKALIMU U
HOMEHKJIaTypbl BHYTPH KJIacca; TOMOJIOTHUYECKHUH psin 1 oOmmas popMyIa; n3oMepus; pu3nueckue CBONCTBa;
XIUMHYECKHE CBOWCTBA; CITOCOOKI ITOyYSHHS): a30TCOACPIKAIIIE COSAMHECHIU (AaMIHBI 1 aMHUHOKHCIIOTHI, OCJIKH).
AMWHBI — OpraHMYecKHe MpPOW3BOJHbIC aMMHaka. Kiraccmpukanus aMHHOB: alu(aTHUECKUe W apOMaTHYECKHE;
NepBUYHbBIC, BTOpWUYHBIC M TpeTnuHble. CTpoeHHE MOJEKyJ, oOmas (opMmyia, H30MepHs, HOMEHKIATypa |
(usmueckne cpoiicTBa. XMMHYECKOE CBOWCTBA ann(paTHYECKHMX aMHUHOB: OCHOBHBIC CBOMCTBA, aJKWINPOBAaHUE,
B3aMMOJICHCTBHE MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. COMM aKUIaMMOHUS.

Annnun — IMPCACTABUTEC/Ib AMUHOB apOMAaTHYCCKOI'0 psaa. CTpOCHI/le aHunrHa. B3anMHoe BiausiHuE T'pyIiIl aToOMOB

OK 01
OK 02

29




B MOJICKYJIC aHUJIWHA. Oco0eHHOCTH XUMHYECKMX CBOMCTB aHMInHA. KauecTBeHHbIE p€akuun Ha aHUJIMH.
Croco0Obt NOJIy4CHHS U IPUMCHCHUC a.HI/I(baTI/I‘IGCKI/IX AMHHOB. HonyquI/Ie AHUJIMHA U3 HI/ITpO6€H30.Ha.
AMUHOKHUCJIOTBHL. HOMCHKHaTypa n uU30Mepus. OT,Z[CHBHI)IC NIPEACTABUTCIIN 0-aMUHOKHCJIOT: TJIMIIAH, aJJaHWH.
du3nyeckre CBOMCTBA aMUHOKHCIOT. XUMHYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(bOTepHI)IX OpraHn4eCKux
CO€HHHCHI/IfI, pcaknusg IMOJUKOHACHCAIIUU, 06pa3013aHHe IIEONTUIHONM CBsI3U. buonornueckoe 3HadYeHHE
amMuHOKKCI0T. CHUHTE3 U TUAPOJIN3 HNETITUA0B.

Coneprxkanue yueOHOro MaTepuaia OK 01
5 IIpakTnyeckoe 3ansiTHe. 'eHeTHYeCKasi CBSI3b OPraHUYECKUX BeleCTB. OK 02
l'enernueckass  CBA3p  MEXKAYy  Pa3IMYHBIMA  KJIACCAMU  YIJICBOIAOPOAOB.  OJEKTPOHHOE  CTPOCHHE
TaJIOTEHIPOM3BOAHBIX YTIIEBOJOPONOB. Peaknmu 3aMemieHWs TajoreHa Ha Tuapokcorpymmy. JlelicTBue Ha
TaJIOTEHITPON3BOAHBIC BOJHOTO U CIIMPTOBOTO pacTBopa mEnoun. B3anmoeiicTBre qUraoreHaIkaHOB ¢ MarHueM
U MHKOM. Vcrionb30BaHKe rajoreHIPOU3BOIHBIX YIIIEBOAOPOJIOB B OBITY, TEXHUKE U IIPH CHHTE3€ OpraHHMYEeCKUX
BellecTB. Perlenue 1enouex npeBpalieHuil Ha TeHETUYECKYIO CBSI3b MEXIY KJIACCAMU OPraHMYECKHX COEIUHEHUI
C COCTaBJICHUEM HA3BaHUI OPraHUYECKUX COEAVHEHUM 10 TPUBUAIBHON WM MEXKIAYHApOJHOW CUCTEMATHUYECKOM
HOMEHKJIAType.
Copeprkanne yaeOHOTO MaTepHraa OK 01
6 IpakTuyeckoe 3ansTHe. Penenne 3agay. OK 02
Haxoxnenne MonekyJsipHOH (OpMYJIbI OPraHUYECKOTO COEIUHEHHs 110 MAacCOBBIM JIOJSIM SJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB, HAXOXKIICHIE MOJCKYIIPHOW (hOPMYIIBI OPTaHHYCCKOTO COSAMHEHHS M0 Macce (00bEMY)
MPOJYKTOB CrOpaHHs, M0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) NPOYKTOB PEaKLUK M/ NCXOHBIX BEILECTB,
YCTaHOBIICHUE CTPYKTYPHOW (DOpMyJIbI OpraHHMYECKOTrO BEIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WM
Croco0OB MOYYCHHUS, ONPECTICHUE JOJIN BBIXOA MTPOAYKTA PEaKIINK OT TEOPETHUECKH BO3ZMOKHOTO.
Pemenne pacueTHBIX 3aJad 110 YpPaBHEHHSAM pEAKIUH C YyYacTHEM OPTaHMYeCKHMX BEIIECTB.
DKCIIepUMEHTAIBHBIC METOIBI N3YYCHUS BEIISCTB M WX INPEBPAIICHUI: pEIIeHHE dKCIIEPUMEHTAIBHBIX 33a1ad 0
teMaM «CrupTsl U peHoms, «KapOboHoBEIe KHCIOTHI. CIIoKHBIE Y(QUPEIY.
Tema 4.3. Coneprxkanue yueOHOro MaTepuaia
OpraHuyeckue BellecTBa B 7 IIpou3BoaCTBO OPraHU4YeCKUX BelleCTB. OK 01
JKU3HENCATEIbHOCTH 1eJI0BEKA. IIpon3BOACTBO OpraHMYECKHX BEIECTB: MPOM3BOJICTBO MeTaHoNa, HedTh W ee mnepepadborka. CrocoObI OK 02
Ipou3BoACTBO M NPHMEHEHHE nepepaboTKk He(TH: MEpEeroHKa, KPeKUHT (TePMHUCCKUH, KaTaTUTUYECKUii), puOpMUHT, THPOiIH3. IIpoTyKThI
OpraHHY4eCKHX BelleCTB B nepepadoTKu HeTH, UX MPUMEHEHHE B TIPOMBINUICHHOCTH U B OBITY. I[IpOM3BOACTBO M NMpHMEHEHHE KaydyKa H
NPOMBINIIEHHOCTH pe3unbl. KaMeHHBII yTOJIb U TPOAYKTHI €T0 MepepadoTKH.
OKCHeprMEeHTAIBHBIE METO/Ibl U3yUCHHUS BEIIECTB : 03HAKOMJICHHE C 00pa3laMu IIacTMace, KayuyyKoB U PE3HHBI,
koyutekimu «Hedth» 1 «Yromby.
Conepixanue y4eOHOro Marepuaia
8
OK 01
Buooprannueckue coeMHeHus. YIaeBoabl. OK 02

O01mas xapakTepucTHka yrieBoioB. Kiraccudukanus yrieBoos (MOHO-, IU- M HOJIHCAXapHIbl).
MoHnocaxapu/pl: IIII0K03a, ppykro3a. Pusnueckne cBocTBa N HaXOXKAEHHE B pupoae. PoToCHHTES.
XUMHMYECKHE CBOMCTBA TJIIOKO3Bl: PEAKIHMH C YYaCTHEM CIHPTOBBIX M aJbJCTHIHONW TpPYMI, COHUPTOBOE U
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MOJIOYHOKHCIIOe OposkeHue. [IpuMeHenne TioKo3bl, e€ 3HaUCHUE B KM3HEIeATeIbHOCTH OpraHn3Ma.

Jucaxapuapl: caxaposa, ManbTo3a. BoccraHaBimBaromie MW HEBOCCTAHABIMBAIOUINE AWCAXApHIBL. [ maponms
mucaxapunoB. Haxoknenwe B mpupoje M npuMmeHeHue. llommcaxapuabl: Kpaxmal, TNIMKOT€H U LEeJUTI0J03a.
CrpoeHne MakpOMOJIKYJI Kpaxmaja, TJIMKOTeHa M HeuTiono3sl. du3nueckre CBOMCTBA KpaxMaya M IIEJUTI0NIO36I.
XUMHUYECKHEe CBOWCTBA Kpaxmaia: THUAPOIN3, KAueCTBEHHAs peakius C HOJOM. XHUMHUYECKHE CBOMCTBA
LEJUTIOJIO3BI:  TUAPOJIN3, ToJydeHne 3(UpoB MeiIoio3bl. [IpumeHeHne W OuonoruYeckas poib YTrIIEBOOB.
OKHCIIEHUE YTIIEBOAOB — MCTOYHUK SHEPTUH KUBBIX OpraHu3MoB. O01acTy NIpUMEHEHHUsI aMHHOKHCIIOT.
OKCIIepUMEHTAJIbHBIE METOABI M3Y4YCHHs BELISCTB M HMX IPEBPAIICHWNA: B3aUMOJCHCTBHE PACTBOpa TIIOKO3BI C
ruapokcuaom Mean(Il), B3anMoeiicTBre Kpaxmaza ¢ HOAO0M.

Copeprkanue yueOHOTO MaTepHala

beaxn.
benkn kak mpupoxnsle monuMepsl. llepBuuHas, BTOpHYHAs M TPETHYHAS CTPYKTypa OenkoB. XHWMHUECKHE
CBOMCTBa OENKOB: THAPOJIN3, JEHATYpalys, KaueCTBEHHbIE peakiun Ha Oenku. [IpeBparmeHust OEITKOB MUIIM B
oprannsmMe. buonornueckne Qynkunu OenxoB. bruonornueckue QyHKIHM *XUpoB. Ponb opranndyeckoll XMMUHM B
penieHun npodiieM MUIEeBoi 6e3onacHocTr. HykiienHOBBIE KUCIOTHL: cocTaB U cTpoeHne. CTpoeHne HyKJICOTHIOB.
Cocras nyknenHoBbIx kucnot (JJHK, PHK). Ponb HykIIeMHOBBIX KHCIIOT B KM3HEAESATEILHOCTH OPraHH3MOB.
DKCHepUMEHTAIBHBIE METOJbl M3YyUEHHMsl BELIECTB M WX IIPEBpAIICHUIl: pacTBOpeHHE OEJIKOB B BOJE,
JICHaTypaIys OeJIKOB NP HATPEBAHUH, IBETHBIC PEAKINH Ha OCIIKH.

OK 01
OK 02

Copneprxanue yaeOHOTO MaTeprana

10

BoicokomoIeKyJIsIpHBIE COeJUHECHHS.

OCHOBHBIC TIOHSTHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCTUHCHUI: MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO,
CTCIICHDb HOﬂI/lMepI/BaIJ,I/II/I, Cpe[lHﬂﬂ MOJ'IeKyJ'alHaH Mmacca. OCHOBHI)IG METOOAbI CHHTE3a BbICOKOMOﬂeKyJ’IHpHLIX
COGZ[I/IHCHI/Iﬁ — HOJ'II/IMepl/I?)aIll/Iﬂ U TIOJIMKOHJICHCAILIUs. HOJ’IMMGprle MaTepManm. HﬂaCTMaCCI)l (HOJ]I/II)TI/IJ'IGH,
l'[OJ'lI/IHpOl'[I/UTeH, HOHI/IBHHI/IHXHOPI/IH, HOJ'H/ICTI/IpOII, HOHHMCTHHMeTaKpHIIaT, l'[OJ'lI/IKap6OHaTBI,
MoNMATIIIeHTepedTanar). Y Tuin3amnus u nepepadotka miuactuka. [Ipumenenne stunena. IlomuMepusanus sTuiaeHa
KaK OCHOBHOE HAIIPaBIICHHE €r0 HCIOIBh30BaHUS . [lONMMATHICH Kak KPYMHOTOHHAXKHBIA MPOIYKT XUMHUYECKOTO
pon3BoAcTBa. CHHTETHYECKHE TUICHKH: W3OJIAIUS U TIPOBOJOB, MEMOpPAHEI IS ONPECHEHUS BOJBI, 3AI[UTHEIC
IUICHKA JJIs aBTOMOOWJICH, TIUIACTBIPH, XHPYPrUYECKHUEe TMOBS3KH. HOBBIE TEXHOJOTMU JalbHEHIIEro
COBEPLICHCTBOBAHUS MOJIMMEPHBIX MaTEpPHUAJIOB. DJIACTOMEPBI: HATYpPaJbHBIM KaydyK, CHHTETHUYECKHE KaydyKd
(OyTaaueHoBBIH, XJIOPONIPEHOBBIN, M30IPEHOBBIH). Pe3uHa.

Bonokna HaTypasbHBIC (XJIOTOK, MIEPCTh, 1IeNK). [loHsITHE CHHTeTHYecKue (KarpoH, JIaBCaH) U UCKYCCTBCHHEIC
BOJIOKHA (BHCKO3a, alleTaTHBIN IIENK), UX CTPOEHHE, CBOicTBa. . IIpakTHyeckoe HMCIOIB30BaHKE BOJIOKOH. Poib
OPraHHUYeCKOM XMMHH B DPEIICHHH MPOOJIEM YHEPreTHYCCKOH 0€30MacHOCTH, B Pa3BUTHH MEIWIIMHBI, CO3TaHUH

OK 01
OK 02
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HOBBIX MaT€pUaIOB, HOBbIX NCTOYHUKOB SHEPTUH (aJ'[LTepHaTI/IBHI)Ie HCTOYHUKU 3Hepr1/11/1).
BKCHepI/IMCHTaHBHBIC MCTOABbI M3YYCHUA BCHICCTB U UX HpeBpaH.[eHHﬁZ O3HAKOMJICHHEC C O6p8.3]_[aMI/I
IIPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJITACTMACC, KAYIYKOB.

IIpo

(l)eCCl/IOHaJILHO-OpI/IeHTPIPOBaHHOC coaepikaHue

11

IIpakTnyeckoe 3anaTue. Pemenne 3anay.
Pemenune IMPaKTUKO-OPUCHTUPOBAHHBIX 3a)1aHm?1 IO COCTAaBJIICHUIO XUMHYCCKHUX peaxunﬁ, OTpaXaroImunux
XMMUYECKYyI0 AaKTHBHOCTh OPraHMYECKHX COCIMHEHWH B pPAa3JIMYHBIX cpenax (MPHPOIHBIX, OHOIOTHYECKUX,

TEXHOTEHHBIX ). Perenne sKcriepuMeHTaIbHBIX 3a1ad 1Mo TeMe «Pacro3HaBaHme TIaCTMAacC M BOIOKOHY. OK 01
OK 02
Paznen 5.
Kunernueckue n
TepMOANHAMUYECKHE
3aKOHOMEPHOCTH NPOTeKAHUA
XHMHMYEeCKUX peaKIuii
Tema 5.1. Copnepxkanue yaeOHOTO MaTepuaia
KuneTnyeckue 3aKOHOMEPHOCTH 12 OK 01
NMPOTEeKAHUSA XUMUYECKHX pPeaKiuii OK 02
CxopocTh XUMHYECKOI peaknum.
Xumndeckue peakuuu. Kiaccupukanusi XUMHYECKMX peakuui: mo ¢azoBoMy cocTtaBy (TOMOTEHHBIE H
TeTePOTCHHBIC PEAKIINH ), IO UCIOIB30BAHUIO KAaTaIH3aTOpa (KaTATUTHISCKHE H HEKATATUTHYECKIE).
CKOpOCTh peaklny, €€ 3aBUCUMOCTh OT PAa3IMYHBIX (PAKTOPOB: MPHUPOIBI PEarnPYIOMINX BEIIECTB, KOHIICHTPALIUT
pearupyrommx BemecTB, Temneparypsl (mpaswio Bant-I'odda), mromany peakiunoHHON MOBEpXHOCTH, HATHUHS
Kartanu3atopa. Pomb kaTanu3aTopos B MIPUPOJE U MPOMBIIUIEHHOM IIPOU3BO/ICTBE.
OHeprust akTUBAIMK. AKTUBHPOBAHHBINA KoMIriekc. Katanu3aTopsl U katanu3. Poibs kaTaau3aTopoB B MPHPOJE U
MIPOMBIIIJICHHOM ITPOU3BO/ICTBE.
DKcIepruMeHTaIbHBIE METOIBI H3YUCHHUS BEIIECTB U WX MPEBPAICHUN: pa3ioKeHne MePOKCHIa BOIOpOIa
B IPUCYTCTBHUH KaTaJIHU3aTOPA.
Copeprkanue yueOHOTo MaTepHaia OK 01
13 OK 02

IIpakTnyeckoe 3aHATHE. 3ABHCMMOCTD CKOPOCTH PEAKINHU OT PA3JIMYHBIX (PAKTOPOB.

W3yyeHne 3aBUCHMOCTH CKOPOCTH XHMHYECKONW pEakIUM OT KOHIECHTPAlMM pPEarupyrolMx BELIECTB |
TemrnepaTypel. OmpeneneHHe 3aBHUCUMOCTH CKOPOCTH PEaKIWU OT KOHLEHTPALMH pearipyromuX BEIIECTB.
HccnenoBanne 3aBUCUMOCTH CKOPOCTH peakUM OT KOHLEHTpanuu. OnpeneneHue KOHCTAHThI CKOPOCTH PEAKIIMU
rpaguyeckuM MeTomoM. OrpereseHre 3aBUCHMOCTH CKOPOCTH pEakIWH OT TemrepaTypsl. MccienoBanue
3aBHCHMOCTH CKOPOCTH PEaKLUH OT TeMIepaTypbl. PacueT sHeprun akTHBALUU PEaKIIH.

PelieHne MpakTHKO-OPUEHTHPOBAHHBIX 3aJaHiii Ha aHauu3 (DAKTOPOB, BIMSIONMX HA M3MEHEHHE CKOPOCTHU
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| XMMHUYECKON pEeaKLMH.

Tema 5.2.
TepmoanHamMuueckue
3aKOHOMEPHOCTH NMPOTEKAHUSA
XHMHYecKuX peakuuii. PaBHoBecue
XUMHUYECKHUX peakuuii

Cojepxanue ya4eOHOTro MaTepraia

14

TemioBble 3@ (peKThl XUMHYECKHX PeaKuui

Knaccudukamust XMMUYECKHX peakiuii: mo TemioBoMy 3ddekry (3K30TepMHUYecKHe, SHIOTSPMHUYECKHUE), 10
obparumocTH (oOpatumbie 1 HeoOpaTtumble).. Tepmoxumudeckue ypaBaeHus. [1oHsTHE 00 SHTATBINK U SHTPOIIHH.
Ouneprust [m66ca. 3axon ['ecca u cieacTBUS U3 HETO.

OK 01
OK 02

Copeprkanue yueOHOro MaTepuaia

15

IIpakTnyeckoe 3aHsaTHE. XUMHYECKOE PABHOBECHE.

OOparnmMble 1 HEOOpAaTHUMbIE PEaKIHU. XHUMUYECKOE PAaBHOBECHE M €r0 CMEIICHHE IOJ JCHCTBHEM Pa3IMIHBIX
(akTOpoB (KOHLEHTpALMsl PEareHTOB WM HPOAYKTOB pEaKLUWH, [aBICHHE, TeMIeparypa) Uil CO3JaHHUs
ONTUMAJIbHBIX YCIOBUI NPOTEKAaHUS XUMHUYECKUX IPOLECCOB. Ponb cMelleHHus paBHOBECUS B TE€XHOJIOTHUECKUX
npoueccax. M3yueHne BIHMSHUS Pa3IMYHBIX (PAKTOPOB Ha CMEUIEHHE XMMHYECKOro paBHOBecusi. McciemoBanue
BJIMAHUA HU3MCHCHHUSA KOHIICHTpAallMM BCIICCTB, PCAKIUMHU CPEAbl W TEMICpATYpbl Ha CMCIICHUEC XHUMHYECKOI'O
paBHOBecHsl. CpaBHEHHUE MOIYYEHHBIX PE3YJIbTATOB C TEOPETHUECKH IIPOrHO3ZUPYEMBIMU Ha OCHOBE IpuHIMMNa Jle
[Tarense.

OK 01
OK 02

IIpodeccuonaiLHO-OPHMEHTHPOBAHHOE COJleP:KaHNe

16

IIpakTnyeckoe 3ansaTue. Pemuenne 3agay

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3a7aHuUi Ha mnpuMeHenue mnpuHiuna Jle-lllatenbe s HaxoXxneHus
HAIPABJICHUS CMEIIEHHs] PABHOBECHS XHMHUYCCKOW pEakIi W aHalu3 (PaKTOPOB, BIHMSIOIINX HAa CMEIICHUE
xumudeckoro paBHoBecus. [Ipuaiun Jle Illatenmse. BiustHne pa3znmuHbx (hakTOPOB Ha W3MEHEHHE PaBHOBECHS
XUMHUYECKUX peakuuil. 3aKOH JIEHCTBYIOMINX MACC U KOHCTAaHTa XUMUYECKOTO paBHOBecHs. PacyeTsl paBHOBECHBIX
KOHIICHTPAIMH PearipyrOIINX BEIICCTB H MPOAYKTOB peakiuii. PacueTs! TemoBoro 3 dexra peakivy.

OK 01
OK 02

Pa3nen 6.
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I[HCl'lepCH])le CUCTEMbI

Tema 6.1. Cojepxanue ya4eOHOTro MaTepraia 2 OK 01
Jucnepcubie cucrembl H pakTopnl | 17 | JlucnepcHbie cucteMbl. Kosutouanbie cucteMbpl. OK 02
HX YCTOHYMBOCTH [Tonsitue o nucriepcHbIX cuctemax. Kiaccmgukamus AMCIEpCHBIX cucTeM no coctaBy. CTpoeHne W (axTopsl
YCTOWYMBOCTH JAMCIEPCHBIX CHCTeM. Pacrio3HaBaHME HMCTHHHBIX pacTBOPOB, KOJUIOMIHBIX pacTBOPOB H
rpy6oaucnepcHsix cucteM. CTpoeHHe MUIEUIbl. PaccenBanne cBeTa NMpH MPOXO0XKJICHUH CBETOBOTO ITydKa depes
ONTHYECKH HEOAHOPOIHYIO cpeay (3ddexra Tunmans).
Copeprkanue yaeOHOTO MaTepHraia 2 OK 01
18 | PacTBoOpBI. OK 02
Hcrunnbie pactBopbl. CriocoObl BBIpaKEHMs] KOHLIEHTPALMH PAacTBOPOB: MAaccoBasi JIOJsl BELIECTBA B PAacTBODE,
MOJISIpHas KOHIIeHTpalusi. HachllieHHbIe 1 HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. PacTBopeHue Kak (hU3MKO-
XUMHAYecKuii mporecc. PactBopbl. CHocoOBI TPHUTOTOBICHHS pacTBOPOB. PacTBopmMocTh. MaccoBast mouis
pacTBOpeHHOro BenlecTBa. [IpenenbHo JOMyCTUMbIe KOHICHTPAMH U UX MCIOJIB30BaHUE B OIICHKE 9KOJIOTHYECKOH
6e3omacHocTH.
IIpodeccuonaibLHO-OPHMEHTHPOBAHHOE COJlep:KaHNe
19 | IlpakTu4eckoe 3ansiTne. Pemenne 3agau 2 OK 01
PemieHne npakTHKO-OpMEHTHPOBAHHBIX PACUETHBIX 33/IaHUH Ha JAMCIEPCHBIE CHCTEMBI, HCIOJIB3yeMble B OBITOBOM OK 02
W TPOM3BOJICTBEHHON JEATENLHOCTH 4YeJOBEKa, C TMO3WUIMH HSKOJOrM4ecKkod Oe30MacHOCTH TOCHEICTBUN U OK 07
TPaMOTHBIX peIICHUH MpoOiieM, CBS3aHHBIX ¢ XWMHEH. PermeHue 3amad Ha MPHUTOTOBIICHHWE pacTBOpoB. Pacuer
Macchl (00BEeM, KOJIMYECTBO BEIIECTBA) NMPOIYKTa PEAKIHMH, CIH OJHO M3 BEIISCTB JAHO B BHAE PacTBOpa C
OIpe/IeJIeHHOI MaccOBOIl JJ0Meli pacTBOPEHHOTO BEIIECTBA.
Hroro 3a 3 cemecTp:
Obs3amenvHoU ayOumopHoOU Hazpy3Ku 0dyuaroe2ocs, 8 mom ducie 38
- NPAKMUYeCKUX 3aHAMUL (8 Mom yucie npogeccuoHaIbHO- OpueHmuposartoe obyyerue — 6 u.) 16
2 kypc, 4 cemecTp
Tema 6.2. ConepkaHme yaeOHOro Marepuaia 2 OK 01
HccnenoBanue cBoiicTB 1 [pakTuyeckoe 3ansatue. [Ipuroros/ienne pacTBopoB. OK 02
AUCHEPCHBIX CHCTEM I X IIpuroroBnenne pacTBOPOB 3aaHHON (MOJISIPHOM) KOHIIEHTpAUUH (C IPaKTHKO-OPHEHTUPOBAHHBIMU BOIIPOCAMH),
HIeHTHOHKAIHH onpejieNieHnue Cpeibl BOAHBIX PACTBOPOB.
Copeprxanne yaeOHOTO MaTepHrala 2 OK 01
2 IpakTnyeckoe 3anstue. UcciienoBanue qucnepcHbIX CHCTEM. OK 02

HpI/IFOTOBJ'IeHI/Ie U U3Yy4YCHHUC CBOICTB JUCIICPCHBIX CUCTEM PAa3HbIX BUJAOB: CYCHCH3UU, OMYJILCUH, KOJUIOUIHOI'O
pacTBOpa. CpaBHeHI/Ie CBOWCTB UCTHHHBIX U KOJUIOUAHBIX PpacTBOPOB, BBIABJICHUC OCHOBHBIX pa3m/1q1/[1>’1 MCKIY

HHUMMU.
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Pasnea 7.
KauecTBeHHbIE peakuuu
o0Hapy KeH!s HEOPTAHMYEeCKUX H
OPraHH4YeCKHX BellecTB

Tema 7.1. Coneprkanue yueOHOro Marepuaia OK 01
OOHapyxeHUe HEOPTAaHUYECKHX | 3 KauyecTBeHHBbIe peaKIMH HEOPraHMYeCKUX BeLlecTB. OK 02
KATHOHOE M AHHOHORB KauecTBeHHbIE XUMHYECKUE PEAKLINH, XapaKTePHbIE 1JIsi 00HAPY)KEHHsT HEOPTaHUYECKUX BELIECTB (KATHOHOB U
aHnoHoB). CocTaBiieHHE YpaBHEHUH peakiuii oOHapyskeHns1 KaTHoHOB [-VI rpynm u aHnoHOB, B T.4. B
MOJIEKYJISIPHON M HOHHOW (opmax. Peakiun oOHapy>KeHNsI HEOPTaHNIECKUX BELIECTB B PEATBHBIX OOBEKTaX
OKpY’KaroIIel cpeabl.
Conepkanue yueOHOro MaTepuaia OK 01
4 JlaGopaTopHoe 3aHsaTHe. O0HApY)KeHHe KATHOHOB M AHHOHOB. OK 02
OO6Hapy)keHne HEOpraHMYeCcKuX BemecTB (KaTnoHoB [-VI rpymm mim aHMOHOB) ¢ NCHOIB30BaHNEM KaueCTBEHHBIX
AQHAIMTHYECKHUX peakiuid. AHanuTHdeckrue peakiuu katuoHoB [-VI rpynm. IIpoBeneHne kaueCTBEHHBIX pEaKIH,
UCTIONIB3YEMBIX JJIs1 0OHApyKeHUsI KaTHOHOB | rpymms! (Kaws, HaTpusl, Maruus, aMMoHust), I rpynmsr Ha mpumepe
6apus, III rpynmer — cBunna, IV rpynnsr — amomunust, V rpynmsl — xene3a (I u III), VI rpynmber — Hukems.
Onvcanue HaOJIOJAaEMbIX SIBIEHHH W COCTaBJICHHE XMMHYECKHX DPEaKlHid. AHAIMTUYECKUE PEaKLUH aHUOHOB.
[TpoBeneHue KaueCTBEHHBIX peEaKIMi, HCIOJb3YeMbIX sl OOHapyKeHHsi aHHOHOB: KapOoHara, ocdara,
cynbdara, cynbduia, HuTpara, xjaopuaa u ap. OnucaHue HaONIOAAEMbIX SIBJICHUH U COCTAaBJICHUE XUMHYECKHX
peakuui.
Tema 7.2. Conepkanne yueOHOro MaTepuaia OK 01
OOHapykeHHE OPraHUYECKHX 5 KadecTBeHHBIC peakiMi OPraHN4YeCcKUX BellecTB OK 02
BELIECTB OTAEJABHBIX KJIACCOB € KauecTBeHHbIE XUMHYECKUE PEAKLINH, XapaKTePHbIE Il 00HAPY)KEHHS OTIEJIbHBIX KJIACCOB OPraHHMYECKUX
HCHOIL30BAHMEM KAUECTBEHHDIX COeIMHEHUIT: (HEeHOIOB, ANIbACTHIOB, KpaxXMalia, YKCYCHOM KHCIIOThI, aMUHOKHUCIIOT U JIp.
peakunu Jenarypanus OeKOB ITPpH HarpeBaHHUHM, IBETHBIE PEaKIINU OCITKOB.
CocraBneHne Ka4eCTBEHHBIX PEaKIUii 0OHAPYXEHHUSI OPraHMIECKNX COSANHEHUH OTAETBHBIX KIaCCOB.
OKCIepUMEHTATIbHBIE METO/bl N3YUEHHs BEIECTB U UX MPEBPAILEHUI : pelIeHue 3KCIEePUMEHTAIBHBIX 33ad Mo
TeMaM «A30TcoiepKallie OpraHnueckue coeIMHeHNs» U «Pacno3HaBaHue OpraHMYeCKUX COSTMHEHHI.
Conepxanue yueOHOro MaTepraa OK 01
6 JlabopaTopHoe 3aHsiTHe. O0HApPY:KEHHEe OPTAHMYECKUX COeTUHEHMI OK 02

KauecrBennnie PpCaKkun Ha OTACIBHBIC KIIACChl OPraHNYCCKUX BCUICCTB. HpOBeI[CHI/Ie Ka4yC€CTBCHHBIX peaKHHﬁ,
HCIOJIb3YCMbIX JJIA O6Hapy)i(€HI/I$I OPraHN4CeCKUX BCIICCTB PA3JIMIHBIX KJIACCOB!: (1)€HOJ'IOB, AJIBJACTUA0B, KpaxMaJia,
chyCHOﬁ KHCJI0Tbl, aMUHOKHCJIOT, OCIIKOB U Ap. Onucanue Ha6mo,uaeM1,1x SIBIICHUH U COCTaBJICHUE XUMUYCCKUX
peaKuMﬁ n/viu cxeM. KauecTBeHHBIN aHaIu3 OpraHn4eCKux COGZ[I/IHGHI/Iﬁ 1o (l)yHKHI/IOHaJ'ILHLIM rpynram.

IIpoBeneHne KayecTBEHHBIX pPEAKIHH, HCIIONB3YEMbIX I PACIO3HABAHMS OPTaHMYECKHX BEMIECTB OTAEITHHBIX
KJIACCOB 10 (DYHKIIMOHAIBHBIM T'PYMIIaM: Ha IpUMepe aMUHOKHCIOT U KapOOHOBBIX KHCIIOT, CIIUPTOB U (hEHOIOB,
aNBJIETUIOB M KeTOHOB. OMUCaHNe HA0I0JaeMBIX SIBICHUH U COCTABIICHHE XUMUYECKUX PEAKIH 1/HIIH CXEM.

Hpoq)eccnonanbﬂo-opneﬂrnponaHHOe CoepKkaHue (conepma}me NMPUKJIAAHOT0 MO)]yJIﬂ)
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Pazpnen 8.
Xumus B ObITY U
NPOU3BO/ICTBEHHOI 1eATeJbHOCTH

JeJ0BeKa
Tema 8.1. Coneprkanue yueOHOro Marepuaia
Xumust B ObITY H 7
TPOU3BO/ICTBEHHOM /IeITeILHOCTH OK 01
Yyeso0BeKa
Xumust B ObITY U IPOU3BOCTBEHHON 1eATEILHOCTH YeJ0BeKa. OK 02
Okonorudeckass 6€30MaCHOCTb MOCIEACTBUN OBITOBOW M IPOWU3BOJICTBEHHOM AEATEIBHOCTH YEIOBEKa, OK 04
CBsI3aHHAs C MepepabOTKOIl BEUIeCTB; MOMCK W aHAIM3 XMMUYECKOW MH(OpMaluy W3 pasMuHBbIX HCTOYHHKOB OK 07
(mayyHas ¥ y4eOHO-HaydHas JHWTEpaTypa, CpPEeACTBa MaccoBoi MH(popmaruu, ceTh MHTepHET M npyrue). Poib
XMMHH B 00ECIEYEHUHM YCTOWYMBOIO pa3BUTHUS uejioBedecTBa. [lOHATHE O HAayYHBIX METOJax IIO3HaHHUS M
METOJIOJOTUM HAYYHOTO HCCJEJOBaHMs. HaydHble NPUHLUIBI OpraHU3aldl XMMHYECKOTO IIPOM3BOCTBA.
[TpoMbIlIeHHBIE CIIOCOOBI TOJNYYSHMS] BaKHEHIIMX BeIlecTB (Ha IpHMEpe MPOM3BOACTBA aMMHUaKa, CEpPHON
KUCIIOTBI, MeTaHoua). [IpoMbIIUIeHHbIE CIIOCOOBI MOJYYEHHsT METAJUIOB M CILIABOB. XHMMHUYECKOE 3arpsisHEHUE
OKPYXKaIOMIEH cpefibl U ero nociencTusl. Poiib XMMHUH B 00€CTIEYeHHH SHEPIeTHUECKOH 0€30MacHOCTH.
Coneprxanne yueOHOTO MaTepHaia OK 01
OK 02
OK 04
] OK 07

IIpakTnyeckoe 3ansaTHe. Pelnenne keiicos.

Keiicer (c ygerom Oymymeii nmpodeccHOHATBFHON AEATENFHOCTH) Ha aHAIN3 WH()OPMAIMH O MPON3BOJICTBEHHOM
JIeITEIIFHOCTH YENIOBEKAa, CBA3aHHOW C TepepabdoTKOM M TONlydYeHHWEeM BEIIECTB, a TaKKe C 3KOJIOTHYECKOH
OezomacHOCThIO. XWMHs M 310pOBbe 4YeioBeka. JlekapcTBeHHble cpeacTBa. [IpaBmia  HCIOJIb30BaHUS
JICKapCTBCHHLIX IPETapaToB. Ponp xumuu B pa3sBUTUH MCAWUIIUHBI. XumMus UK. OCHOBHBIC KOMIIOHCHTHI,
muIeBbie 100aBku. Poib XuUMuM B OOECleUeHUM MUIIEBOW Oe3omacHocTu. KocMermueckne u mapQroMepHbIe
cpenctBa. bertoBas xummust. [IpaBuia 0e30mMacHOTO MCTIONB30BaHUS TIPENapaToB OBITOBOM XMMHHU B TTOBCETHEBHOM
KU3HU. XUMHUS B CTPOUTENBCTBE: Ba)KHEHINE CTPOHUTEIbHBIE MaTepuaibl (IIeMEHT, 6eToH). XUMHS B CEIbCKOM
xo3stiicTBe. OpraHndeckne U MuHepajibHble yaoOpeHus. CoBpeMeHHbIE KOHCTPYKIMOHHBIC MaTepHalbl, KPACKH,
CTEKJIO, KEPaMHKa.

3amuTa Keiica: [IpencraBiieHne pe3yIbTaToB pelIeHus KEHCOB (BBICTYIUICHHE C TIPE3CHTaeH)
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Pa3nen 9.
HccaenoBanue 1 XUMHYECKUA
aHaju3 00beKTOB Onochepnl

Tema 9.1.
OcHOBBI J1A00PATOPHOI NPAKTHKH
B IIPO(heCcCHOHAILHBIX

n1a6opaTopusx Copeprxanue yueOHOTo MaTepraia OK 01
9
OcHOBBI J1200PATOPHOI IPAKTUKH
JlabopaTtopHas rmocyja ¥ XMMU4ecKkre peakTrBbl. OCHOBHBIE JJabopaTopHbIe onepanun. JlJaboparopHoe
obopynoBanue. TexHuka 6€30MacHOCTH M NIpaBuiIa padoThI (TIOBEICHNMS) B TaOOpaTOpHH. BBITIONHEHNE THITOBBIX
pacdeToB IO TEMATHKE YKCIIEPUMEHTA (BBIXOJI POAYKTA PEAKINU, Macca HaBECKH, 00bEM PACTBOPHUTEIS).
O06paboTKa JaHHBIX, aHAIN3 U OIIEHKA WX JOCTOBEPHOCTH (BBIYHCIICHUE CPEIHETO 3HAYCHHUS IKCIIEPIMEHTATBHBIX
JIaHHBIX, orpemHocTh). IIpencraBnenne pe3ynbTaToB SKCIIEPUMEHTA B Pa3InYHON popme (Tabiuna, rpaduk,
OTYeT, IOKJIAJ, TIPE3CHTALHS).
Tema 9.2.
XuMHYeCKHiT aHAJIN3 NIPOD BOABI
Copeprxanne yaeOHOTO MaTepHala OK 01
OK 02
OK 07

10

XHMHYECKHH COCTAB BOADI

Knaccugukamms npo6 BOIBI 10 BUAY W HA3HAUEHHIO, HCXOAS U3 €€ XMMUYECKOTO cocTaBa. OpraHONeNTHYECKUE
CBO¥CTBA (3amax, MPO3PaYHOCTh, IBETHOCTh, MYTHOCTH) BOABI. KMCIOTHOCTE M MIETOYHOCTHh BOABL. pH cpenbr u
MeTOo/Ibl €€ onpezeneHus. JKecTKocTh BOAbI U METOIbI €€ onpeesieHus. CylHOCTh METO/Ia TUTPOBAHUSI.

Buner xecTkocTd BOIBI (BpeMEHHAss W MOCTOsIHHAS). JKECTKOCTh BOIBI KaK MPHYMHA BEHITIACHHUS OCAIKOB FUTH
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00pa3oBaHMsl COJEOTIOXKEHHH, MMEIOINX MECTO B ObITy M Ha mpousBoicTBe. CocTaB cosell, BBI3BIBAIOLINX
JKECTKOCTh BOABL. XUMHUYECKHE MPOLECCHI, YCTPAHSIOUINE KECTKOCTh BOABL. YPaBHEHMs XMMUYECKHX pPEaKIHi,
WITIOCTPUPYIOIUX MPOLECCH, TPOUCXOAIIUE MPH YCTPAHEHNUH JKECTKOCTH. Y CTpaHEHNE BPEMEHHOH JKECTKOCTH
OBITOBBIMH M XMMHUYECKMMH crioco0amu. CrnocoObl yCTpaHEHHUs MMOCTOSHHOM KecTKoCTH. CriocoObl BBIPAKEHHMS
KOHIIEHTPAIlMK PAacTBOPOB: MAaccoBas JOJs PAaCTBOPEHHOTO BELIECTBA, MOJSPHAS M MOJUIbHAs KOHIIEHTPAIWU.
Tutp pactBopa. PemieHue NpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUYECKMX 3aZaHUM HA pacyeT KOHLEHTPALMH
3arpsI3HSIONINX BEIIECTB M X CPAaBHEHHE C MPEAEIBHO A0MycTUMbIMU KoHIeHTpanusmu (IT1K).

Copeprkanne yueOHOTO MaTepHraia OK 01
OK 02
OK 07
11
JlabopaTopHoe 3ansitue . OUMCTKA BOABI OT 3arpsi3HEHUIA.
OuncTka BOIBI OT 3arps3HeHuil. lcrmonmp3oBaHWe METOAOB (GUIBTPOBAHHMS M aACOPOIMM Ui OTICIICHUS
3arpsi3HEHUil B HccieayeMoil mpobe BoJbl. BbiOOp MeTona OYMCTKM B 3aBHCHMOCTH OT BHJA 3arpsi3HEHHS.
CpaBHeHHE A(PPEKTHBHOCTH PAa3MYHBIX METOJOB OYHCTKH BOIBI B Pa3HBIX YCIOBHSX (B JIAOOpaTOpHH, B
JTOMAITHUX U TIOJIEBBIX YCIOBUSX).
Copeprkanne yueOHOTO MaTepHraia OK 01
OK 02
OK 07

12

JlaGopaTopHoe 3ansiTue. UcciienoBannue coctaBa BoAbl.

Onpenenenne pH cpeapl ¢ TOMOLIBI0 YHHMBEPCAIBHOTO HWHAMKATOpa. VIcmoiap30BaHWME THTPOBAHUS IS
ompeneneHus KUCIOTHOCTH. OmnpeneneHue oOLIeH KUCIOTHOCTH BOABL, PacyeT CBOOOJHOM KHCIOTHOCTH.
Omnpenenenne o0meil n cBoOogHOM mienoyHocTd. CocTaBlieHHE YpaBHEHHHM pEakIWi, MPOTEKAOUINX IpH
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OINpPCaACIICHNU KHCIIOTHOCTH/ CJIOYHOCTH Hp06 BOJIbI. Y CTAHOBJICHUE CIIoco00B MCIOJIb30BaHUS HCCICOOBAHHBIX
Hp06 BOJbI B KU3HCACATCIbHOCTU YCJIOBCKA, HAa OCHOBC IMOJYYCHHBIX JAHHBIX O COCTABC. Cnoco0Obl YCTpaHCHUA
BCEX BHUAOB KECTKOCTHU B 3aBUCHMMOCTH OT COCTaBa cojiel KeCTKOCTH. Pemrenne 3KCH€pHM€HTaJ'ILHOI>i 3aJa4yr Ha
BBIABJICHUC BpeMeHHOﬁ M TOCTOSHHON ECTKOCTHU BOJIHI. OHCHKa BEPOATHOCTU YCTPAHCHUSA BCCX BUIOB
JKECTKOCTH B IOMAIIIHUX YCJIOBUSX.

Tema 9.3.
XuMHYeCKHIl KOHTPOJIb Ka4yecTBa
NPOAYKTOB IUTAHUS

Copaeprxanue yueOHOTo MaTepuana

13
XHMMHUYeCKHIl COCTaB NPOAYKTOB NUTAHNS. OK 01
KauecTBeHHBII XUMIUCECKUI COCTaB POXyKTOB nuTaHus. [Tumessrie 1o0aBku. BemectBa, Gpanscudunumpyromme OK 02
MIPOYKTHI MTUTAHMSI, U BEIIECTBA, 3arPSI3HSIONTNE MPOTYyKThI MUTaHus. OnpeaencHue 3arpsa3HIIOmuX XUMUIECKIX OK 07
BEIIECTB B MPOAYKTaX MUTAHUs, ONIPE/ICTICHUE BEIIECTB, HE 3asiBIICHHBIX B COCTaBE MPOYKTOB MUTAHMUSI.
Coneprxkanue yueOHOro MaTepraia OK 01
OK 02
OK 07

14

IIpakTuyeckoe 3anaTHe. PelleHne NpakTHKO —OPHEHTHPOBAHHBIX 3a1a4.

OpraHuyecKkre U HeOPraHWYCCKHE BEIECTBA, BXOMAIIME B COCTAB MPOJAYKTOB muTaHus. OnpenesaeHne cocTaBa
OJ1r0]1 Ha COZIepYKAaHUE MAKPO M MUKPOAJIeMEHTOB. M3yueHne npeioxeHHBIX perno/iaBaresieM 00 Ha PEAMET
XHMHYECKOTO COCTaBa, ONMPEICICHUE A0JICH OT CyTOYHOH HOPMBI MAKPO M MUKPODJIEMEHTOB B YKa3aHHOM OIIoe.
Pemenne MPaKTUKO-OPUCHTUPOBAHHBIX 3a1a4 110 KyHI/IHapHOﬁ TEMATUKE PA3JIMYHBIX TUIIOB.
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Copeprkanne yueOHOTO MaTepHraia

15

IIpakTnyeckoe 3ansiTHe. XUMHUSA NPOAYKTOB NMUTAHMA.

OOHapy»KeHHe HUTPATOB B MPOIyKTax NuTaHus. VicciaenoBanue MaTepHaioB MOJYKOJIMYECTBEHHBIM METOI0M
OIIPEEIICHNSI HUTPATOB C UCIIOJIB30BaHUEM JU(EHIIaMUHA (KOPHEIUIOB! OBOIIEH, TNCThS ¥ KOUEPBIKKA KaITyCTBI,
WI06! PPYKTOB). AHAIN3 yPOBHS 3arpsA3HEHHUS] HUTPATaMU 110 HHTEHCHBHOCTH OKPAIIMBAHHS IPOJYKTOB
peaxnuu.. MccnenoBanue NpoayKTOB MUTaHUS Ha HaNW4Ke yrieBoaoB. MccnenoBanue MOIOYHBIX IPOTYKTOB Ha
Hanun4ue kpaxmana. MccnenoBanue NpoIyKTOB Ha HAIMYKE TTHOKO3BL.

OK 01
OK 02
OK 07

Tema 9.4.
XumMu4eckmii aHAIN3 PO NOYBBI

Copeprkanue yueOHOTO MaTepHala

16

XHMMHUYeCKHIl cOCTAaB MOYBBI. Y100peHHs.

Knaccudrkanus mo4s no BUIy ¥ Ha3HAYEHHIO, HICXO/AS U3 XMMHUECKOTO cocTaBa. MaeHTudukanus mpoOsl MOIBHI
IO €€ XUMHYECKOMY COCTaBy, OIMCAaHHUE BO3MOXKHOCTEH €€ MPUMEHEHUSI.

TpeOoBaHMs K KauecTBY MOYBHI pa3IMyHOro HasHaueHus. Onucanue 0coOEHHOCTEH HCIONb30BaHUS ITOYB B
3aBUCHUMOCTH OT THUIIOB, CHOCO6BI YIYUIICHUA Ka4€CTBA IMOYB B 3aBUCHMMOCTU OT HA3HAYCHU.

O061acTi UCTIOIB30BAHUS OPTAHUIECKUX YA0OpEHUH B 3aBUCHMOCTH OT Ka4eCTBEHHOTO cocTaBa. Onucanue
OpPTraHWYECKUX YAOOPEHUH U X NPUMEHEHNE B 3aBUCHMOCTH OT COCTaBa IOYBHI U €¢ pasHoBHIHOCTH. OOnacTH
HasHa4eHUs! (IPUMEHEHUs) II0UBBI, HCXOJIS U3 KAUECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa. AHAIIM3 HOPMAaTHBHON
JIOKYMEHTAIUK. POJIb HEOPraHUYECKUX BEIICCTB B KAUSCTBE MUHEPAIBHBIX YIOOPEHHUM, YIyUIIUTEICH TOYBHI.
CocrtaB MUHEPAITbHBIX yIlO6pCHPII71 " UX IPUMCHCHUE B 3aBUCUMOCTHU OT COCTaBa IMOYBLI U €€ Pa3HOBUIHOCTHU.
BsanmocBs3p cocTaBa yioOpeHuil 1 UX BIASHUS Ha BET€TATUBHBIC CBOWCTBA W TUIOIOHOIICHIE PACTCHHH.

OK 01
OK 02
OK 07

17

JlabopaTopHoe 3ansitue. UcciienoBanne XuMHY€ECKOI0 COCTaBa MPO0 MOYBbI.

OOHapy»eHHe HeOpraHMYeCKUX npumeceid B Tpodax u pH BOIHO# BBITSKKH TIOYBBI, €€ KUCJIOTHOCTH U
IICJIOYHOCTH. HpI/IFOTOBHCHI/Ie HpO6I>I IIOYBBI 1J1A UCCJICJOBAHUSA KI/ICJ'IOTHOCTI/I/HIGJ'[O‘IHOCTI/I, HEOPraHUYCCKUX
3arpsi3HeHN. OOHaApyKEeHUE XJIOPU- U CyITb(paT-HOHOB B MpoOe mouBsl. CoCTaBIICHIE YPaBHCHUN peaKIuil
obHapyxeHus. CpaBHEHHE MOTYYCHHBIX ITOKA3aTeNe ¢ HOPMAaTUBHBIMU (CIIPAaBOYHBIMH ) 3HAUCHUSMH.

OK 01
OK 02
OK 07
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HccnenoBanne BOTHBIX BBITSDKEK 00pa3llOB TOTOBBIX MOYBEHHBIX CMECeH (111 pa3HBIX TUIIOB PACTCHHN).
Onpenencare pH MOYBHI ¢ HCTONTB30BaHUEM HHAWKATOPOB. OIIEHKA THITOB ITOYB B MPEACTABICHHBIX 00pa3Iax
(cumpHOKHUCIAs, KUCTIasl, CITA0OKUCITas, HeUTpanbHas, IEIIOYHAs ).

KouncyabTanuu 2y

JK3aMeH 6u

Hroro 3a 4 cemecTp:

Obsi3amenvHOlU ayOUmMopHOL HazpY3KU 00YHaOWe20Cs, 8 MOM Hucie 34
-n1abopamopmvix pabom 10
- NPAKMU4ecKux 3auamuil 10

Bcero 148

Obs3amenvHou ayOumopHou Hazpy3Ku obyuarwe2ocs, 8 mom yucie 140
-n1abopamopmvix pabom 10
- NPAKMUYECKUX 3aHAMUU 52

J1sl XapaKTepUCTUKU YPOBHSI OCBOEHHUSI yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Cieyonue 0003HaueHus:

1. — 0O3HaKOMUTENbHBIN (y3HaBaHUE PAHEE N3YUYEHHBIX 00BEKTOB, CBOWCTB);

2. — penpoayKTUBHBIN (BBIIOJHEHUE AEATEIILHOCTH 110 00pa3sily, MHCTPYKLIUHU WU MO/ PYKOBOJICTBOM)

3. — IPOYKTUBHBIN (IUIAaHUPOBAHNE U CAMOCTOSITEIILHOE BBIIIOJHEHHUE JIEATEIIbHOCTH, PEILIEHUE POOJIEMHBIX 3aa4)
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3. YcioBus peaju3anuu NporpaMMbl y4e0OHOIr0 npeamMera

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MATEPHATbHO-TEXHUYECKOMY

o0ecreyeHn 10

Peanuzauus nporpaMMsl yueOHOro npeaMera TpedyeT Hanuuus yueOHOro
KaOHMHETa PYyCCKOrO SI3bIKa U JIUTEPATYPHI.

HaumenoBanue

OcHanienye kaduHeTa

kaOuHeT XUMuu

pabouee MecTo mpernoiaBaTens
pabouee mecto oOyuwaromerocs (maptel -15 mT., crynbs — 30
HITYK)
MeJoBas JJocKa
- aBTOMaTHU3MpoBaHHOE pabouee mecto (APM) memarora: cron
MpenojaBaTesis U TEXHUYECKUE CPeJICTBA O0yUEHUS: KOMIIBIOTED,
MIPOEKTOP, FKPaH, MEJIOBask JOCKa
- yueOHO-MeToandeckuii komruieke (YMK) npenogaBates:
HarJsiIHbIe TOCOOUS (KOMIUIEKTHI yUeOHBIX TaOJIHIl, CXEM U JP.);
- TUAAKTUYECKHE MaTepuabl (3aJaHus 1J1s J1abopaTOPHbBIX U
MPAKTUYECKUX padoT, Uil Pa3HbIX BUIOB OLIEHOYHBIX CPEACTB,
JK3aMeHa u Jp.);

O6opynoBanne y4eOHOro KaOuHeTa (HArJIsAJAHbIE

nocoousi): HaOOpPHl IIAPOCTEPIKHEBBIX MOJEICH  MOJEKYI,
MOJICTTH KPUCTALTUYCCKUX PEMIETOK, KOJUICKIIUKA TPOCTBIX U
CJIOXKHBIX BEIIECTB W/MJIU KOJUICKIIUU IMOJIMMEPOB; KOJUICKITUS
TOPHBIX TIOPOJ W MUHEpasioB, Tabnuia MeHnueneeBa, yueOHbIE
(bunpMbl, UG POBBIE 00pa30BaTEIbHBIE PECYPCHI.
O6opynoBanue Jadoparopud U padoymx MecT
J1a00paTOPUM: MEH3YPKH, MHUIETKU-KANeIbHUIbl, TEPMOMETPHI,
MHUKPOCKOII, JIYIbI, TPEAMETHBIE W TIOKPOBHBIC CTCKIIA,
TUTAHIIETHI JJI KaleldbHBIX peakiui, QuibTpoBadbHas Oymara,
MIPOMBIBAJIKH, CTEKJIIHHbIE NPOOMPKU, PE3UHOBBIE MPOOKH,
(doHapuku, HaOOp PEAKTUBOB, CTEKJISIHHBIE MATOYKH, IITATHUBHI
JUIS TPOOUPOK; MEpHbIE IWIMHIPHI, BOPOHKH CTEKJISIHHBIE,
BOPOHKHU JAenuTenbHble munuHapudeckue (50-100 M), cTynku ¢
MecTUKOM, (papopoBbIC YAIIKH, TUHIIETHI, PUIBTPHI OYMaKHEIE,
BaTa, MapJis, YacOBBIC CTEKIIA, SJICKTPOIUIUTKH, JIa0OpaTOpHBIC
IITaTUBBI, CIUPTOBBIC TOPETKHU, CIIUYKHU, TPUOOP ISl TOTyUEHUS
ra3oB (WK MPOOUpPKA C Ta300TBOIHON TPYOKOM), NepKaTeIH A
MPOOUPOK, CKISHKUA [UIsl XpaHEHHs] PEaKTUBOB, pa3daTOYHbIE
notku; xumudeckue crakanbl (50, 100 u 200 mu); mmarenu,
MUHIETHl; TUTENbHBIC IUMIBI, CEKYHIOMEphl (TaiiMephl),
MepHble pobupku (Ha 10-20 mur) u MmepHbIe kKoa0bI (25, 50, 100
u 200 ™mn), BoasHas OaHs (WM TEPMOCTAT), CTEKIISTHHBIC
MaJouKH; KOHWYECKHUe KoJIObl 1yist tutpoBanus (50 u 100 mu);
WHAWKATOPHBIC TOJOCKH JJsi ompeneneHus pH u cranmaprHas
WHMKATOPHAS IKaJa; YHUBEPCAIBHBIN HHIUKATOP; MUICTKH HA
1, 10, 50 mn (unu mo3atopel Ha 1, 5 u 10 M), OropeTku ais
TATPOBAHMS, MeauIMHCKUME mmpuibl Ha  100-150  wu,
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nabopaTopHble W/WIM  aHAIUTUYECKHE Bechbl, pH-MeTpsl,
CYIIWIBHBIN 1IKad, U Ap. JJabopaTopHOE 000PYIOBAHHE.
O6opynoBanue yueOHOTO KabUHeTA:

- MIOCaI0OYHBIE MECTA 110 KOJUYECTBY 00yUaroIInXCs;

- pabouee MeCTO IpernoaBaTels;

- IEMOHCTPALMOHHBINA CTOJ;

OcHarieHre KabuHeTa:

- nabopaTopHOe 000PYZOBAaHUE U PEAKTUBBI: TEXHUYECKUE BECHI,
IITaTUBBI,  CIUPTOBKH, MPOOHMPKOIEpKATeIb,  IWIHHJPHI,
POOUPKH, HITATUBBI JJIs1 TPOOUPOK, KOJIOBI.

PeakTuBsr:

1.Heopranuveckue BemecTna:

- METaJUIbl: HATPUM, KaJIui, LUHK, XKEJIe30, AIFOMUHUMN, MEIb;
- COJIM METAJIJIOB: XJIOPHBI, Cynb(arsl, cynbpua, pocdarsl,
HUTpAThI, KapOOHATHI, HOIU, GTOPUJ, XPOMATHI;

- okcuasl meau (1), kanpuus

- OCHOBaHMS: THJIPOKCHU HATpus, Oapus

- aMMHaK BOJIHBIN

2. Opranuveckue BelecTBa:

- yKcycHas kuciora 9%;

- COJIM YKCYCHOM KUCIJIOTBI: Kallusl, HaTpusl, CBUHIIA;

- caxaposa,

- He(Th;

3.Unpukatopsi: Oenondranent, MeTun0BbII OpaHKEBbII

HNudopmannonHo- OpPOEKTOp — 1 MIT., 5 KOMIBIOTEPOB C BHIXOAOM B MIHTEpHET
OMOIMOTEUHbII LEHTP

(bubnuoreka, YUTAJIbHBIN

3an):

3.2. UndopmannoHHOe oOecniedeHHe peajn3alui NPorpaMMbl

3.2.1. OcHOBHBIE NeYaTHbIE U3AHUS
Epoxun, F0.M. Xumus mis npodeccuii 1 CreruaibHOCTeH TEXHUIECKOT0 M €CTECTBEHHO-HayYHOTo npoduist [Tekcr] :
yueonuk / FO. M. Epoxun, U. b. Koanesa. - 6-¢ u3z., crep. — M.: U1 «Axanemus», 2019. — 496 c.

3.2.2. lonojiHUTEIbHbIE HH(POPMALMOHHbIE HCTOYHUKHU

ObpaszosamenvHule catimbl.

@"Bce obpasoBanne Murepuera" -

t:é Poccuiickuii 0011e06pa3oBaTeNbHBIA OPTAIL

Humepnem-pecypcol 015 pewienuss nedazo2uiecKux 3a0ay npoexma

http://school-collection.edu.rw/ - EquiHas komnekus nudpoBeIx 00pa3oBaTeIbHBIX PECYpCOB
http:/him.1september.ru/ - 3TEKTPOHHAsI Bepcus ra3eTsl " Xumus" npusoxenue k "1 ceHTsaops”
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http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school.edu.ru/
http://pedsovet.org/

http:/pedsovet.org/ - IlencoBet.org. JKuBoe nmpoctpancTBo obpa3zoBanus. IHTepHET-pecypc
COJICPKUT TEOPETUUECKUE U TPAKTUYECKUE MATEPUAIbl ISl IPOBEICHUS YPOKOB, BHEKIIACCHBIX
MEpONPUATHN

http://festival.1september.ru/subjects/4/ - @eCTUBaIL NeAArornueckux uiaen "OTKPBITBINA ypOK'.
Pa3paboTku ypoKOB [0 XMMHUHU

http://www.alhimik.ru/ - AJIXMMUK. D11eKTpOoHHBIH KypHaII 1S IpenojaBaresei, CTyIeHTOB,
U3YYaIOIIUX XUMHUIO.

http://www.chemistry.narod.ru/ - Mup Xumumn.

http://hemi.wallst.ru/ - Xumusi. OO6pa3oBaTeNbHbIN CAalT A1 CTYICHTOB.
http://www.college.ru/chemistry/ - OTKpbITBIN Komnemx: Xumust. DNeKTpOHHBIN y4eOHUK 110 XUMUU
(HeopraHuveckasi, OpraHHuecKasi, sJIepHasi XUMUS, XUMUS OKpY>KaloLIel cpe/ibl, OMOXUMHUS);
COJIEPKUT OO0JIBIIIOE KOJTUYECTBO JTONOJHUTEILHOTO MaTepraiia. Y 4eOHUK COMPOBOXKAAETCS
CIPaBOYHBIMU TAOJIUIIAMH, IPUBOIUTCS MOAPOOHBII pa3d0op THUMOBBIX 3a/1a4, IPECTaBICH
0010 HA0OP 3a/1a4 JUTsl CAMOCTOSITETFHOTO PEIICHUS

http://www.chemistry.ssu.samara.ru/ - OpraHndeckas XUMHUs - Y4eOHUK
http://www.informika.ru/text/database/chemy/Rus/chemy.html - DJI€KTpOHHBIE YU€OHUKHU MO 001I1Iei
XVUMHH, HEOPIraHUYECKON XUMUU, OpraHndeckoi xuMuH. IIpenocraBistores cripaBouHbIe
MaTepuaibl (ClioBapb XUMHUYECKHX TEPMUHOB, CIIPaBOYHBIE TaOJIUIIbI, OMOrpadun BETUKUX
XUMHKOB, HCTOPUS XUMHH), & TAKKE TECTOBBIE BOIIPOCHI

@Hndex-a}l HKJIONSINA

PyGpukon
lg MerasHITUKIOIe TUs
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http://www.megabook.ru/
http://www.rubricon.ru/
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http://www.informika.ru/text/database/chemy/Rus/chemy.html
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http://www.college.ru/chemistry/
http://hemi.wallst.ru/
http://www.chemistry.narod.ru/
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http://festival.1september.ru/subjects/4/
http://pedsovet.org/

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O
NPEAMETA
KoHTponb U OIleHKa pe3yJbTaTOB OCBOCHHS MPOTPAMMBI y4eOHOTO mMpeameTa

OCYIICCTBIIACTCA

pernogaBaTcicM B

nporecce

IIPOBEJECHUSA

y4eOHBIX,

7a00paTOPHBIX U MPAKTUYECKUX 3aHATUN, B XOJE€ BBIIIOJHEHHUS MPOEKTA, TEKYILLErO
Y IIPOMEKYTOUYHOT'O KOHTPOJIS

Paznen Pesynerar | Bun ®Dopmsbl 1 MeTOABI KOHTpods | Bun dopma Ornenka
W/MI TeMa | Bl KOHTPOJS OLIEHOYHOT0 UHAUBUAYa | PE3yJbTaTo
OCBOCHHS cpencTBa JBHOTO B **
IporpaMMm ydeTa
BI yCIieBacMo
CTH
Pazpen 1. 1,2 Texyumii TectupoBanue, yCTHBIN U Tecr, 3amanus YueOHsbIit banbnas
Temsbl OK 01 MUCbMEHHBIN KOHTPOJIb. JUIS JKypHaI (2-5)
1.1.—-1.2. OK 02 MMUCbMEHHOTO Juxoromu
OK 04 KOHTPOJIS yeckas
OK 07 onenka OK
Paspen 2. Texymmii Y CTHBIN ¥ MUCbMEHHBINH VueOHsIi Banvnas
Temsbl KOHTpoJb. OreHka 3aganus s JKypHAaI (2-5)
2.1-2.2. Pe3yJbTAaTOB BBIIIOJIHECHUS MIPaKTUYECKUX Juxoromu
1.2 MIPAKTUYECKUX 3alaHUH. pabot yeckas
OK 01 ouenka OK
OK 02
OK 04
OK 07
Pazpnen 3. Texyumii TectupoBanue, yCTHBIN U Tecr. YueOHbIit BanbHas
Temsbl MUCbMEHHBIN KOHTPOJIb. 3aganus s JKypHaI (2-5)
3.1-3.3. OrneHka pe3yabTaToB MPaKTUIECKUX
1.2 BBITOIHEHHS TPAKTUYECKUX pabot JIUXOTOMH
OK 01 pator. yeckas
OK 02 ouenka OK
OK 04
OK 07
Pazpnen 4. 1,2 Texymmii OrueHka pe3yJbTaToB 3ananus s Y4eOHbIi banpnas
Tema 4.1- OK 01 BBINIOJIHEHUST NPAKTUYECKUX IPaKTUYECKHUX KypHaI (2-5)
4.3 OK 02 pabor. pabot Jluxoromu
OK 04 yeckas
OK 07 OLICHKAa OK
Paznen 5. 1,2 Texymumii OrneHka pe3yabTaToB 3aganus s YueOHsbIit banbnas
Tema 5.1- OK 01 BBINIOJIHEHUS NPAKTUYECKUX IPaKTUYECKUX JKypHaJ (2-5)
5.2 OK 02 pabor. pabot Juxoromu
OK 04 JecKast
OK 07 onenka OK
Pazpnen 6. 1,2 Texymmii OueHka pe3yJbTaToB 3ananus s Y4eOHbIi banpnas
Tema 6.1- OK 01 BBITTOJIHEHHS JTA0OPATOPHBIX M | JTaOOPAaTOPHBIX | JKypHAI (2-5)
6.2 OK 02 MPaKTHYECKUX PadoOT. U TIPAaKTHYECKUX Juxoromu
OK 04 pabot yeckast
OK 07 onenka OK
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Paszgen 7. Texyumii OrieHKa pe3yIbTaToB 3amanus s VueOHbIi Banbuas
Tema 7.1- BBITIOJTHEHUS JTA00PATOPHBIX 1ab0paTOPHBIX KypHaI (2-5)
7.2 pabor. pabot Juxoromu
1.2 qecKas
OK 01 onenka OK
OK 02
OK 04
OK 07
Pasgen 8. 1,2 Texyumii OrieHKa pe3yIbTaToB 3amanus s VueOHbIi Banbuas
Tema 8.1 OK 01 BBIIIOJIHEHUS NPAKTUYECKUX MPaKTUYECKUX JKypHaI (2-5)
OK 02 paboT u pemieHue Keiica pabort u Keiica Juxoromu
OK 04 YCCKasa
OK 07 onenka OK
Pazmen 9 1,2 Texymmii OreHKa pe3yIbTaToB 3amanus 1 VueOHbIit Banpuas
Tema 9.1.- OK 01 BEITTOTHEHMSI Ta00PAaTOPHBIX M | TaOOPAaTOPHBIX | JKypHAJ (2-5)
9.4 OK 02 MPaKTHYECKUX PadoT. U IIPAKTUYECKUX Juxoromu
OK 04 pabot geckas
OK 07 onenka OK
Pazmen 1-9. | 1,2 Hrorosas Dk3aMeH DKk3aMeHaMOHH | YueOHBIH Banpnas
OK 01 aTTecTalus BIif OMJIeT KypHAIL. (2-5)
OK 02 Ox3amenal | Juxoromu
OK 04 WOHHAs yeckas
OK 07 BeOMOCTh | oreHka OK
, 3a4eTHas
KHIJKKA.
3YH*
1-3HaHust
2-yMeHus

Ornenka pe3yabTaToB™*

- B Oaymax (2-5)
Juxomomuueckas oyenxka OK**: 1 — OK chopmuposansl; 0 — OK, He chopmMupoBanbl
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OLEHKA OCBOEHMUS OBYYAIOIIUMUCS ITPOT'PAMMBI B YACTHU
JOCTUXKEHUSA JIMYHOCTHBIX PE3VYJIBTATOB

Kon
JIMYHOCTHBIX
pesyaLTaron MeToabl n3MepeHus
Kpurepun JIP o
nokaszareJieii JIP
peajm3anuu
NporpamMmbl
JleMoHCTpamusi HaBBIKOB 3I0POBOTO 00pasa U3HHU U | AHKETUPOBaHUE
BBICOKUI YPOBEHb KYJIBTYpbI 310poBbs | Onpockl
JP 9 o0yJaromuxcs. TecTtupoBaHust  pa3NMYHOTO
BHJIA
NunuBuyanpHbIe Oece/Ibl
[TposiBieHuE 3KOIOTMYECKON KyJIbTYPHI, OEpeXKHOro | AHKETMPOBAHUS
OTHOIIEHUSI K  POAHOM  3emiie, MOpHUPOIHBIM | Ompockl
6orarctBam Poccun u mupa; Bbecennr
JIP 10 JleMOHCTpalsi yMEHUd W HABBIKOB Pa3yMHOIo0 | AKIIMH
MPUPOJONOIB30BAHMS, HETEPIUMOTO OTHOIICHHMS K | YYacTHE B  MEPONPUITHUSIX

JEUCTBUAM, IPUHOCAIIUM BPEJl HKOJIOTHH.
JleMoHCTpanyss yMeHHH U HaBbIKOB VHTepHeT
0e30nacHOCTH

caiita CeTeBHYOK.p(
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