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1. TACIIOPT PABOYEH IMMPOT'PAMMBbBI YYEBHOM JUCIHUIIJINHBI
«XHUMUA»

1.1. MecTo0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaATbHOI
00pa3oBaTeJIbHOI MPOrPaMMBbI

O61eo6pazoBarenbHas AUCHUILUIMHA « XUMUS» U3ydaeTcsl Ha 6a30BOM YPOBHE B
oOmreoOpa3oBaTeIbHOM IHMKJIE Yy4yeOHOro IlaHa OCHOBHOM mpodeccHoHabHON
oOpa3zoBaTebHON mporpaMmsbl 171 crienranbHocTh 08.02.08 « MoHTaX M SKCILTyaTaIus
000pyIOBaHUS M CUCTEM Ta30CHAOKEHUS

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» Ha 0A30BOM YPOBHE COCTaBIIsIET 72 4aca,
13 KOTOPHIX 64 yaca — 6a30BbIi MOYIH (6 pa3aeioB) U 8 4acoB — MPUKIIATHON MOTYJTb
(1 pasmen), BKIIOYAONIMNA  NPAKTUKO-OPUEHTHUPOBAHHOE  COAEpXKaHUE IS
cnequanbHocTh  08.02.08 «MoHTaxX W 3KCIUTyatauuss OOOpYIOBAaHHUS U CHUCTEM
ra30CHA0KEHUS».

[TpuknagHoi MOmysb BKIHOYAET OAMH pasnen. Pazgen 7 «Xumus B ObITY U
MIPOU3BOACTBEHHOM JEATEIIBHOCTH YEJIOBEKa» peanu3yeTcsl s CHEeHHAIbHOCTH
08.02.08 «MoHTax M 3KCIUlyaTanusi 00OpyAOBaHHUS M CHUCTEM Ta30CHAOKEHUS» Ha
MaTepuasie KeHWCOB, CBSI3aHHBIX C OJKOJOTMYECKOM OE€30MacHOCTHI0O W  OIICHKON
MOCJIE/ICTBHI OBITOBOM M MPOU3BOACTBEHHOM JIEATEILHOCTH, IO OTPACIISIM.

1.2. Ilesin ¥ uIaHMPYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI

1.2.1. Ileau 1 3a1a4u JTUCHUIIJIMHBI

dopMHUpOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHYECKOM COCTaBJISIFOIIEH
€CTECTBEHHO-HAYUYHOW KApTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHUH B )KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3ajaum JUCUUIIMHBI:

1) cdhopmupoBaTh MNOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IIPOILIECCOB U SBJIEHUM B OKPYXKAIOWLIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMYECKUX U OPTaHMYECKHX
BEIIIECTB, YPABHEHUSI XUMUYECKUX PEAKIUN, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATD
pEe3yAbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIIMX  XUMHUYECKHX
AKCTIICPUMEHTAJIBHBIX UCCIIEIOBAHUH C COOII0OICHHEM MPaBUI 0€30IacHOTO 00paIeHUs
C BEIECTBaMU U JaOOpaTOPHBIM 000PY/I0BAHUEM;

4) pa3BUTh YMEHHS HCMOJIb30BaTh WH(OpPMAIMI0 XMMHYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopMupoBaTh YMEHHSI IPOTHO3UPOBATH MOCIEICTBUS CBOEH JEATEIbHOCTU U
XUMHUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) copMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHXKCHHN XUMHUYECKOW HAyKu U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 TMTPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyemble pe3y/bTaThbl 0CBOEHHS 00111e00pa30BaTeILHON JTUCHUILIUHBI B c00TBeTcTBUM ¢ PT'OC CIIO n Ha

ocHoe PI'OC COO
Koa n IInanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI
HAMMEHOBaHHU
e

¢popmupyembIx O0mme JlucuunmHapHbIe

KOMIIeTeH N

OK 0I. B yacTu Tpy/10BOro BOCIIUTAHHUSA: - BIQJETh CHCTEMOHW XMMMYECKMX 3HaHMH, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpYyAy, OCO3HAHHWE LIEHHOCTU | OCHOBOINOJArarwlue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas

Croco0bl MacTepcTBa, TPYA0I00HE; oboyiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYIIA,

pelieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTEIBbHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XMMHUECKas

npodeccuoHan | TEXHOJIOIMYECKON M COLMAIbHOM HAIIPAaBICHHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBI 00beM, YIJIEpOJHBIH CKeJET,

bHOM CIOCOOHOCTh ~MHUIMMPOBAThH, IJIAHUPOBATh W | QYHKIMOHANBHAS TPYIIa, PaguKail, U30MEpHs, U30MEPhl, TOMOJIOTUIESCKUN

JESITEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | psiA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- M a30TCOAEpIKaIlIe COeIMHEHHUS,

IIPUMEHUTEIbH | - HHTEpeC K Ppa3InYHbIM cdepam | OMOJIOTMYECKH aKTUBHbIE BellecTBa (YIJIEBOAbI, >KUPBI, OEJIKH), MOHOMED,

0 K Pa3JInYHbIM | IPOQecCHOHATBHOMN e TETbHOCTH, NOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiaieHne  YHHBEPCAJIBHBIMH  y4eOHBIMHU | KDUCTAJUIMYECKAsT PELIETKA, THUIIbI XMMUYECKUX PEAKIMH (OKUCIUTEIIBHO-
MO3HABATEJILHBIMH AeliCTBUSIMU: BOCCTAHOBUTEINIbHBIE, K30-U 3HJIOTEPMUUYECKHE, PEAKLIMH HOHHOIO OOMeHa),
a) 0azoBble JIOTHYECKHUe AelicTBHS: pacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJIUTHYECKAs AUCCOIHAIIMS,
- CaMOCTOSITEIILHO bopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peakluu, XUMUYECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XMMHUYECKOIO CTPOCHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bymiepoBa, Teopus 3IEKTPOIMTHYECKON

- YCTaHaBJ'H/IBaTB CyHIeCTBeHHI)II\/'I HpI/I3HaK NN
OCHOBaHUSl ISl CpaBHEHHS, KIacCCH(PHUKAIUU U
0000IIICHHS;

- OmIpenensaTh UeNd JeSTENbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCUTH KOPPEKTHUBHI B JACSITEILHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB IIEJISM, OIICHUBATH
PUCKU TIOCTIEACTBHIA NeSTENbHOCTH;

3aJaBaTb

aucconuanuu, nepuoaudeckuit 3axkod .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUH, (HaKTOIOTHUECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJyUYCHUH U OE30IIaCHOM HCIIOJIb30BaHUH
BAOXHEHUIIMX HEOPraHMYECKUX M OpraHMYecKMX BeUIeCTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- YMEThb BBIABJIATH XapaKTEpHblE NPU3HAKM M B3aMMOCBSA3b H3YYEHHBIX
HOHﬂTHfI, IMPUMCHATHE COOTBECTCTBYIOIIUC ITOHATHUSA IIPU OIMUCAHUN CTPOCHUA U
CBOMCTB HEOPraHMYECKMX W OPraHMUYECKHUX BEIIECTB M HUX IPEBPALLEHUI;
BBISIBJIATD B3aNMOCBA3b XUMHUYCCKUX 3HAaHUH C IIOHATUSIMU n
MIPEICTAaBICHUSIMU IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;




- pa3BUBATh KPEATUBHOE MBINUJICHUE TIPU PEIICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIeN0BATENbCKUE e CTBUS:

- BJIaJICTh HaBbIKAMH Y4€OHO-UCCIIEI0BATEILCKON 1
MIPOCKTHOM NIeATETHHOCTH, HABBIKAMU PA3PEIICHHS
npo0Jem;

- BBIBISITH TPUYUHHO-CIICJICTBEHHBIC CBS3M H
aKTyaJIM3UpOBaTh 3a/1auy, BBIJIBUTATh THIIOTE3Y €€
pelIeHus, HAXOIUTh apTyMEHTBI JUTS
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUMN, 3a7aBaTh
rapaMeTpsl U KPUTSPUHU PEIICHIS;

- aHAJIM3HUPOBATh MOJIYUEHHBIE B XOJI€ PEIICHUS
3a/laull Pe3yNIbTaThl, KPUTUYCCKU OIICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCIIOBHUSX;

- YMETh NEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEICATSIIEHOCTH,

- yMeTb HWHTErPUPOBATh 3HAHUS M3 Pa3HbBIX
MPEAMETHBIX 00JIacTeH;

- BBIIBUTaTh  HOBBIC  HJIEH,
OPUTHHAIILHBIC TIOIXO/IBI U PEIICHHUS;
- CIIOCOOHOCTD X MCIIOJIb30BAHMS B
IT0O3HABATEIBHON U COLMAIBHON IPAKTUKE

npeajiaratb

- yYMeTb HCIOJb30BaThb HAUMEHOBAHUS  XMMHYECKHUX  COCIMHEHUMU
MEXIYHapOAHOTO COI03a TEOPETHYECKOW U MPUKIAAHOW XUMHUU U
TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIMX BEIECTB (3TUJICH, alleTUIICH, TJTUIEPHH,
¢denon, Qopmanbaerus, YyKCyCHas KHCIOTa, TJMIMH, YyrapHblil ras,
YIIEKHUCIIBIN ra3, aMMHaK, ramieHas U3BeCTb, HeraleHass U3BEeCTb, MUThEBAs
colla U APYTUX), COCTaBIATh (POPMYJIbl HEOPTaHMYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHCHHSI XHMHUYECKUX pEAKIUH, OOBICHATH WX CMBICT;
MOATBEPKIaTh XapaKTepHbIe XUMHYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aMUCAMH YPaBHEHUM XUMHUYECKUX
pEeaKInii;

- YMETh YCTaHABJIMBATh MPUHAJICKHOCTh H3YUYCHHBIX HEOPTraHWYECKUX WU
OpPraHMYECKUX BEIIECTB K OMpPEIECTICHHBIM KJlaccaM U TPYIIaM COeIWHEHUH,
XapaKkTEepU30BaTh UX COCTaB M BAXKHEWINIME CBOMCTBA; ONMPENEISATH BUIBI
XUMHUYECKHUX CBs3eH (KOBaJeHTHAas, WOHHAs, MeTajlInyecKasi, BOJOPOIHA),
THUIIBI KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIaCCH(PHUIIMPOBATH XUMHUYECKUE
peakuuu;

- copMupoBaTh TPENCTABICHUS: O XHMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIM XUMHUU B TO3HAHUU SIBICHUM
npuposbl, B (GOPMHPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(YHKITMOHATTBHOW TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHus] MPaKTUUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJIE;

- YMETh TPOBOJUTH PACUYEThl MO XUMHUYECKUM (POpMyIaM U YpaBHEHUSIM
XUMHYECKUX  peakuuid ¢  HCIONb30BaHHEM  (U3MUECKHX  BEIWYHH,
XapaKTEePU3YIOIIUX BEIIECTBA ¢ KOJTMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIOIb30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHSITHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpenacTBa
TTOMCKa,

B 00/1acTH IEHHOCTH HAYYHOI'O NTO3HAHMSA:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKd M OOLIECTBEHHOW MNPaKTHKH,
OCHOBAHHOTO Ha naore KYJBTYD,

- YMETh IJIAHUPOBATH U BHIMOJTHATH XUMHUECKHUI SKCTIEPUMEHT (TIPEeBpaIeHHUS
OPraHMYECKHUX BELIECTB IIPY HAIPEBAHUH, TIOJIYYEHHUE ITUIIEHA U U3YYECHUE €0
CBOWCTB, KAUECTBECHHBIC PEAKIMH HA aJbJAECTHUJIBI, KpaxXMall, YKCYCHYIO
KHCIIOTY; J€HaTypalus OeNKOB MPH HATPEBaHHUH, I[BETHBIC PEAKIIUN OEIKOB;
MIPOBOJIUTH PEAKIIMA HOHHOTO OOMEHA, ONIPEACIIATh CPEAY BOJIHBIX PAaCTBOPOB,




aHanmm3a u
UHTEPIpETAuN
UHPOpPMALIUU U
nH(OpMaITMOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3aa4
npodeccuonan
bHOU
JeSITeTbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KYJbTYpPbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIE€SITEIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBJISITH ~ NPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JESTEIbHOCTD
UHJUBUAYAJIBHO U B TPYIIIIE;

OBinajgeHne  yHUBEpPCAIbHBIMM  yY4eOHBIMHU

NMO3HABATEJILHBIMH JAeHCTBUSMMU:

B) pabora ¢ ungopmaumei:

- BJIQJICTh HABBIKAMH TIOJy4eHUsS HWHPOpPMAIMH U3
HUCTOYHUKOB pPa3HBIX THIIOB, CaMOCTOSTEIbHO
OCYIIECTBISTH TIOUCK, aHAIN3, CHCTEMAaTU3AINI0 U
HHTEPIPETAIHNI0O HHPOPMAIUH PA3TUYHBIX BHIOB U
(dhopM TpeIcTaBICHHUS,

- co3JaBaTh TEKCThl B pa3iM4YHBIX (hopmarax c
Y4eTOM Ha3HaueHUss WHPOpPMAIMU U IIeJICBOK
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopMy
MIPEJICTABJICHUS M BU3YyaTH3aIUH;

- OIICHHBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTD
WH(OpPMAIIMNK, €€ COOTBETCTBHE IPABOBBIM U
MOPaIbHO-3THYECKUM HOPMaM;

- HCIOJIB30BAaTh CPEACTBA WH(DOPMANMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHUs, TPaBOBBIX U
TUYECKMX  HOPM, HOPM  HH(POPMAITMOHHOMN
0E30I1aCHOCTH;

KaueCTBEHHBIC pPEaKIUu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTMOH aMMOHUS; PEIIATh SKCIEPUMEHTAJIbHBIE 3aJa4H 110 TeMaM "MeTamibl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpHU
oOpallleHuu ¢ BelecTBaMH U Jab0paTOpHBIM 000pYyI0BaHUEM; MIPEICTABIATh
pe3yNIbTaThl XMUMHYECKOTO OJKCIEPHUMEHTa B (hopMe 3amuch ypaBHEHUMH
COOTBETCTBYIOIIUX peakuil U (HOpMyIHpOBaTh BBIBOABI HAa OCHOBE 3THUX
pe3yIbTaTOB;

- YMETh aHAJTU3UPOBATh XUMHUECKYIO HH(OPMALIHIO, TOJIY4aeMYI0 U3 Pa3HbIX
HMCTOYHUKOB (CpeACTB MaccoBOU nHpopmanmu, ceTh IHTepHET U apyrue);

- BJIaJIeTh OCHOBHBIMU METOIAMU HAYYHOT'O MIO3HAHUS BEIIECTB M XUMHUECKUX
sIBJICHUH (HaOJI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMEThb NPOBOAMTH pacueThl MO XUMHUYECKUM (opMmyrnaM H YpaBHEHHSIM
XUMHYECKHX  PEaKIUid ¢  HCIOJB30BAaHWEM  (U3HYSCKUX  BEJIMYMH,
XapaKTepPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManpHBIE YCIIOBHsSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOIb30BAThH
CUCTEMHbIE XMMHYECKHUE 3HAHWS AJS MPHUHITHS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMH U X IPUMEHEHHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBbIKAMU yueOHo-
HCCIIEJIOBATENIbCKOM, IPOEKTHOM W COLUMAIBHOU
NEeSATEIbHOCTH;

Osinanenue YHHBepCAJbHBIMHU
KOMMYHUKATHUBHBIMHU /IeHiCTBUAMM:

0) coBMecCTHasl IeAITeJIbHOCTh:

- TNOHMMaThb M UCIOJIb30BaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- NOpUHUMATh UEIUM COBMECTHOW JIE€ATEIbHOCTH,
OpPraHMU30BbIBATh U KOOPAMHUPOBATH JAECUCTBUS IO
€€ JIOCTH)KEHHMIO: COCTaBJIATh IUIAH JICUCTBUM,
pacnpenenarb pojid ¢ y4eTOM MHEHUH y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBE/ICHUE B PA3JIMYHBIX CUTYalUSAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM
OBiajeHne yHUBEpPCAJbHBIMH PeryJJsiTUBHbIMHU
JeficTBUSIMU:

) NPUHSITHE ce0s1 U IPYrUX JIIOIei:

- IPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JIIOAEH
IIPY aHaJIN3€ Pe3y/IbTaTOB JAESTENbHOCTH;

- IpU3HaBaTh CBOE IIPABO U NPABO APYTUX JIOACH Ha
OINOKHU;

- pa3BUBaTh CIOCOOHOCTH OHUMATh MUD C
MO3UIUH IPYrOro YEJIOBEKa;

- YMETb IUIAHUPOBATH U BBIIOJIHATh XUMHUECKUI IKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUHU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAUECTBEHHBbIC pEaKUUM Ha aJbJETMIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; JACHaTypauus OCJIKOB MPH HAarpEeBaHHM, IIBETHHIC PEAKIMH OCIKOB;
IIPOBOJIUTH PEAKIIMUM HOHHOT'O 0OMEHA, ONIpeNIeNATh CPely BOJHBIX paCTBOPOB,
KAuecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "MeTaisl"
n "Hemeramibl") B COOTBETCTBUU C MpaBUIaMH TEXHUKH 0€30IaCHOCTH IpHU
oOpallleHnH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYI0BAHNEM; IPECTABIATh
pe3yabTaThl XWMHUYECKOTO SKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX PEAKIMA U (HOPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yIbTaTOB




OK 07.

B 001acTH 3K0JI0rH4€CKOTr0 BOCIIUTAHUSA :

- chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOMICH

CopeiicTBoBath | - C(HOPMUPOBAHHOCTh SKOJIOTMUECKON KYNbTYpbI, | €CTECTBEHHOHAYUYHOM KapTHHBI MHUpPA, POJIM XMMUU B TO3HAHUU SBIICHUUN
COXPAHEHHUIO MMOHMMAHHUE BJIVSHHS COIMALHO-YKOHOMHYECKUX | IPUPOABI, B (OPMHUPOBAHUHU MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
OKpYXarollled | MpollecCOB  HAa  COCTOSHUE  MPUPOAHOM ¥ | QyHKUIMOHAIBHON IPpaMOTHOCTH, HEOOXOAUMOM JIJIsl pEIICHUS MPAKTHYECKUX
cpensl, COLIMATILHOW  Cpe/bl, OCO3HAaHWE TJI00ATBHOTO | 337]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
pecypcocOepex | XxapakTepa IKOJIOTUYECKUX MPOoOIeM; MIPUPOJIHOM cpefe;

€HHUIO, - TUTAHUPOBAHWE W OCYIIECTBJICHHE ACHCTBHIA B | - YMETh COOIOATh MpPaBHIIA YKOJOTHUECKU I1EeJIecCO00pa3HOTO MOBEICHUS B
MIPUMEHSATH OKpYy)Kalollled cpele Ha OCHOBE 3HaHUA IeNel | ObITY U TPYAOBOH AESITENBHOCTU B LIENSX COXPAHEHHUS CBOETO 30POBBS U
3HaHUS 00 YCTOWYMBOI'O Pa3BUTHS YEJIOBEYECTBA; OKPY’KalOIlled IPUPOJHOM CPEnbl; YUYUTHIBATH ONACHOCTH BO3JCUCTBUS Ha
U3MEHEHUU AKTUBHOE HETIPUATHUE JECHCTBUM, IPUHOCSIIMX BpE | )KUBbIE OPraHU3Mbl OIPEACIICHHBIX BEIIECTB, ITOHMMAas CMBICI IOKa3aTells
KJIMMATa, OKpY>Karollen cpere; MpeIeIbHON TOMYCTUMOW KOHUECHTPALIMU

MPUHIHUIIBI - yMEHHE TMPOTHO3UPOBATH HEOIATOMPUSATHBIE

OepexIInBOro SKOJIOTUYECKUE TOCIEACTBUS NPEATPUHUMAECMBIX

MIPOU3BOJCTBA, | ACUCTBUH, IPEIOTBPAILATH HX;

3¢ heKTHBHO - pacumpermne OTIbITa NEeATeTbHOCTH

JIEHCTBOBATh B | HKOJIOTMYECKON HAIIPaBICHHOCTH;

Ype3BbIUYANHBIX | - OBJIaJIeHHE HaBbIKAMHU Yy4eOHO-HCCIIEI0BATENBCKOI,

CUTyalUAX IPOCKTHOU U COLMAJIBHON ACATCIIbHOCTH,

K 2.4. MOHMMaTh W  MUCIOJb30BaTh  MPEUMYIIECTBA c(hOpMUPOBAHHOCTh YMEHUN COOJIIOIaTh MPaBUJIA IKOJIOTHYECKU
IIpoBOoaUTH KOMaHJIHOW ¥ UHIMBUIYaIbHOU paboTHI; 11e71eco00pa3Horo MOBeJACHUS B OBITY M TPYIOBOM JESATENBHOCTH B LIETSIX
ONEPAlMOHHBIA | - MPUHUMATHh €M COBMECTHOM JEATEIbHOCTH, | COXPAHEHHS CBOETO 3[I0POBBS U OKPYKAIOIIEH TPUPOJTHON CPEIIbI;

Y TEKYLIHUHI OpPraHu30BbIBaTh U KOOPAMHUPOBATH JIEUCTBHUS IO | YUUTHIBATh ONTACHOCTH BO3JIEUCTBHUS HA )KUBbIC OPTaHU3MbI OIIPEAEIEHHBIX
KOHTPOJIb €€ JOCTH)KEHUIO: COCTaBIATh IUIAH JIEWCTBUM, | BEIIECTB, TOHMMAs CMBICI OKA3aTeNs MPEIeTbHON TOMYCTUMOM

Ka4yecTBa pacrpenenaTs pojii ¢ Y4ETOM MHEHUNW YYaCTHUKOB | KOHLIEHTPALIUY;

MPOU3BOJICTBA | OOCYXKZIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

CTPOUTEIBHO-

MOHTaKHBIX

pabor




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOEPA3OBATEJILHOM

AN CHOUIIJIMHBI « XUMMU S

2.1. O0bemM TUCUMILIMHBI U BUAbI Y4e0HOI pad0ThI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl JUCHHUILINHBI 72
B T.4.

OcHoBHOE coJep:KaHue 64
BT. U..

TEOPETUIECKOE O0yUeHUE 30
MPAKTUYECKUE 3aHATUS 24
J1ab0paTOPHBIE 3aHIATHS 10
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 6
NPHUKJIATHOT0 MOYJIsI)

BT. 4..

TEopeTHYecKoe 00yJIeHne 2
IIPAKTUYECKUE 3aHATU 4
IIpomexyTouHas aTrecTanus (3a4er) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJEPKAHNE TUCITUILINHBI

HaumMeHnoBanue Conep:kanue y4eOHOro MaTepuaia (0CHOBHOE H PO(eCcCHOHATLHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopMHpYyeMBbIe
pa3aesaI0B ¥ TeM J1a00paTopHbIE H MPAKTHYECKHE 3AaHATHS, MPUKJIATHOM MOIYJIb KOMIIETeHIHH
1 2 3 4
OcHOBHOE coJiepKaHue 64
Pa3zgen 1. OCHOBBI CTPOEHUS BelIeCTBA 6
Tema 1.1. OCHOBHOE coJiep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe o0oyueHue 2
XAMIICCKUX CoBpeMenHass MoI€ENb CTpoeHHss aroma. CHUMBOJIMYECKUM S3BIK XHMHH. XHMHYECKUH DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(urypamus atoma. Knaccudukanuss XUMAYECKHX JJIEMEHTOB (s-, P-, d-31eMeHTHI).
fipupona BanenTtHble  DJE€KTPOHBL.  BalneHTHOCTH.  DIEKTpoHHAas  NPUPOAAa  XUMHYECKOM  CBS3H. 2
XAMUHECKON DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHYECKOH CBA3U (KOBAJICHTHAs, HWOHHAS, METAJUINYCCKas,
CBs3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs
IpakTHyecKue 3aHATHS 2
Pemenne 3amaHuii Ha MCIOJIB30BAaHHME XHMHYCCKOM CHMBOJHMKM ¥ HAa3BaHUM COCAMHCHUM IO
HOMEHKJIaType MEXKYHaPOIHOTO CO03a TEOPETUIECKOM M MPUKIIAJIHON XUMUH M TPUBHAILHBIX Ha3BaHHUI
JUISL COCTABICHUS XUMHYECKUX (DOPMYJI JABYXaTOMHBIX COEAMHEHHH (OKCUIOB, CYIb(OUI0B, THAPUIOB U
T.IL.) ¥ JPYTUX HEOPTAaHUYECKUX COEAUHEHHM OTICIBHBIX KJIaCCOB. 2
[IpakTuyecKue 3aaHusl Ha YCTAaHOBIICHUE CBSA3M MEXKIY CTPOEHHEM aTOMOB XMMHYECKUX DJIEMEHTOB U
MEPHOTNYECKUM U3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M MX COCIAWHEHHWH B COOTBETCTBHHU C
nojoxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01
[lepuognueckuii | [IpakTHyecKue 3aHATHS 2 OK 02
3aKOH U TabIuIa [Meproanyeckas cucreMa XUMHIeCKuX sieMeHToB J[. M. MenneneeBa. ®u3ndeckuii CMBICIT
A.1. Menneneena [Mepuoanueckoro 3akona JI.M. MeHeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHX
3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOMKHBIX BENIECTB B COOTBETCTBUH C MOJIOKEHUEM
XHMHYECKOTO dyieMenTa B [leproanueckoii cucteMe. MUpOBO33PEHYECKOE M HAYYHOE 3HAYEHHE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX 9
XMMHAYECKHUX DJIEMEHTOB.
Pelenue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJAaHUN HA XapaKTEPHU3ALMIO XUMUIECKHX
3IIEMEHTOB «MeTalInuecKue / HEMETAIUINYECKHE CBOMCTBA, DIIEKTPOOTPHUIIATEIBHOCTh XUMHIECKHX
3JIEMEHTOB B COOTBETCTBHMH C UX DJIEKTPOHHBIM CTPOEHUEM H IIOJIOKEHHEM B TIEPHOJUUECKON CUCTEME
XuMHuJeckux aneMeHToB .M. Menaeneeray
Pa3pnen 2. XuMu4yeckue peakuuu 10
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Tema 2.1. Tumsl OcCHOBHOE coJiep:KaHue 4 OK 01
XUMHUYECKUX Teopernueckoe o0yuenune 2
peakuuit Knaccugukanus 1 TUIIBI XUMUYECKUX PEAKIMI C yuacTHEeM HeopraHuueckux BemiecTB. CocTaBiieHUe
yYpaBHEHHMI peakLuii COeANHEHHSI, PA3JIOKEHHsI, 3aMeIeHus, 0OOMeHa, B T.4. peaKifii TOpeHus,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHEeHUsI OKUCIEHUSI-BOccTaHOBIIEHU. CTeneHb okucaeHusl. OKUCINTENb U BOCCTAHOBUTEIb. 2
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMA METOAOM JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIH B IPUPO/IE, TPOM3BOJICTBEHHBIX IpoIIeccax 1
KHU3HEJIEATEIbHOCTH OPraHU3MOB
IIpakTnyeckue 3aHATHSA 2
KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO
YpaBHEHMSM XMMHYECKMX peakuuid. Moyib Kak eJMHMLA KOJIM4ecTBa BelecTBa. MoisipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl U 3HEpPruu. 3akoH ABorajpo. MosspHblii 00beM ra3oB. OTHOcUTENbHAS 2
IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKLUH C MCIIOJIb30BaHHMEM MAacchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoOBHOE co/lep:KaHue 4 OK 01
ONEKTPONUTHIECKA | TegpeTHecKoe 00yUeHHE 2 OK 04
s AUCCOLMALMS U =
4 oBMeH Teopus AIEKTPOIUTUUECKON ZMCCOLHALIH. Honbl. DNeKTpOIUTHI, HEANEKTPOIUTHI. Peakiuu MOHHOTO
HOMHHBIT O obmena. CocTaBiieHHE peaklUil MOHHOrO OOMEHa IYyTeM COCTAaBJIEHUS MX IOJIHBIX U COKPAIEHHBIX 2
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakliMy. 3aJJaHUsl HAa COCTaBJIEHUE HOHHBIX peaKuil
JlabopaTopHble 3aHATHSA 2
JIaGoparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00OPa3yOIIMXCs BEIIECTB) U IPU3HAKOB 2
XUMHYecKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OIpeIeIeHUe CpeJIbl BOIHBIX
pacTBOpoB. 3a/1aHNsI HAa COCTABJICHNE HOHHBIX pEeaKIMii
KonTtpoibHasn
CrpoeHue BemecTBa 1 XUMHYECKUE PEAKIIUU 2
pabdora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAHMYECKHUX BEIECTB 16
Tema 3.1. OcCHOBHOE co/Iep:KaHue 4 OK 01
Knaccudurkanus, | Teoperuueckoe odyuenue 2 OK 02
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HOMEHKJIaTypa 1
CTPOEHHE
HEOPTraHUYECKHUX
BEILECTB

[Ipeamer Heopranumveckoit xumun. Kinaccudukamus HeopraHUIeCKUX BemiecTB. [IpocThie U ClIoKHBIC
BCIICCTBA. OCHOBHBIE KJIACChI CI0KHBIX BCIIICCTB (OKCI/IHBI, THUAPOKCUBI, KUCJIOTHI, COJII/I). BzaumocBs3n
HEOpPraHUYECKUX BEIIeCTB. ATperatHbie cocTosiHuA BelecTBa. Kpucramnuyeckue u amopdHbie
BeIIeCcTBA. Tunel KPHUCTATNINYCCKUX PCUICTOK (aTOMHaH, MOJICKYJIsIpHasd, MOHHAas, MeTaJIJII/I‘-IeCKaSI).
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIINYECKON PEIIETKU. 3aBUCHMOCTD
XUMHUYECKOU aKTUBHOCTU BCIICCTB OT BUAaA XUMHUYECKOHN CBSI3U U THUIIA KpHCTaHHquCKOﬁ PCHICTKU.
[IprunHbI MHOrOOOpa3us BEIIECTB

I[pakTuyeckue 3aHATHS

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX XUMHUYECKON (POPMYIIBI
WIH COCTaBJIEHUE XUMHUYECKON (POPMYIIbI UCXO/ISl U3 Ha3BAHUS BEILECTBA 10 MEXIYHAPOIHON
(MIOITAK) nnu TpuBHaJIbHOM HOMEHKJIIATYPE.

Pemienne mnpakTuueckux 3aJaHMil MO KJIacCU(UKALMM, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
U3BECTh, HEralleHasl U3BECTb, MUThEBAs COJIA M PYTUX): Ha3bIBaTh M COCTABIATH (HOPMYIIbl XMMUUECKUX
BEIIECTB, ONPEACIATh IPUHAIIEKHOCTD K KIIaccy.

HcTounnku xuMnudeckoi nHdopMaiuu (cpeacTB MmaccoBoit HHGpopManuu, cetb IHTepHeT u apyrue).
[Tonck nHbOpMaMY O Ha3BaHUSIM, HICHTH(PHUKATOpAM, CTPYKTYPHBIM popmynam

I1IK 2.4

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BCIISCTB

OcHOBHOE cO/Iep:KaHue

Teopernueckoe o0yueHue

Meramibl. O6mue Quznyeckne U XMMUYECKHE CBOMCTBa MeTaiioB. CriocoObl TOJydeHHs. 3HAaYeHUe
METAJIJIOB M HEMETaNIOB B TPHUPOJAE W KHU3IHEACSITENLHOCTH 4YelloBeKa W opranu3mMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaJUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIaTypa cCOeJUHEHU HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B PUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/I)IOB, THAPOKCU OB, KUCIIOT,
coJieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJAHBIX COCHHHGHHﬁ,
BBICIIUX OKCHUJ0B U TUAPOKCUIOB

IIpakTuyeckue 3aHsATHS

CocraBiieHnE YpaBHEHMM XMMHUYECKUX DPEAKIHUM C y4acTHEM IPOCTBIX U CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBaHMW M aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

PelreHre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJIYYEHUE U

OK 01
OK 02
I1IK 2.4
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0e30MacHOe UCIOJB30BaHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MNPaKTHYECKON
NeSITeNIbHOCTH YeJIOBEKa

Tema 3.3. OcCHOBHOE cO/Iep:KaHue 2 OK 01
Unentudukanust | JlaGoparopHbie 3aHATHS 2 OK 02
HEOPraHW4CCKUX | JTaGopaTopras pabora «MieHTUUKALMSA HEOPIraHUUECKHX BEILIECTBY. OK 04
BCIICCTE Pemenue skcrepMMeHTalIbHBIX 3a/Jad 10 XMMHUYECKMM CBONCTBAM METaUIOB M HEMETAJJIOB, I10

Pacro3HaBaHMIO U MOIYYECHHUIO COEAMHEHNI METAJIIOB U HEMETAJIIOB. 2

Wnentudukanyss HEOPraHUYECKUX BEIIECTB C HCIOJIBb30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KAaueCTBEHHbIX peakiuil. KauecTBeHHble peakiuu Ha cyiabpaT-, KapOoHAT- U XJIOpUI-

AQHUOHBI, Ha KATUOH aMMOHMUSI
KonTtpoabHasn .

CBolicTBa HEOPTaHUYECKUX BEILECTB 2
pa6ora 2
Pasznea 4. CTpoeHue u CBOMCTBA OPraHMYeCKHUX BelIECTB 24
Tema 4.1. OcHOBHOE cO/Iep:KaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe oGydyenue 2 IIK 2.4
CTpOCHUE U [losiBieHHe M pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
HOMCHKJIATypa 3HAYECHUE OPTaHUYECKOW XUMHUU B CUCTEME €CTECTBCHHBIX HaYK.
OpraHH4eCKUX XUMHUYECKOE CTPOCHHE KaK MOPSJIOK COEAUMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJ€HTHOCTH.
BCILECTB OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuii A.M. bytieposa.

VYriepoaHslid CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO 2

CTPOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[lonsiTue o @QynkuuonanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM OPraHUYECKUX

coequHeHn. MexXyHapoiHasi HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COETUHEHUI.

[TonsiTrie 00 a30TcoEpKaALINX COEAMHEHUSIX, OMOJIOrMYeCKH aKTUBHBIX BelllecTBax (yriieBojax, Kupax,

0esKax u Jip.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHSA 2

Homenknatypa opraHu4yecKuX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILICHHBbIC, HEHACHILIEHHBIE U

apOMaTUYECKUE YIIIEBOJOPO/bI, CIIUPTHI, ()EHOJBI, abAETH/IbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHHEe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BELIECTB OTIENIbHBIX 9

KJIACCOB, HCIIONIb3Yysl WX HAa3BaHUS MO CHUCTEMAaTHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITHUIIEH,
aneTuieH, TuIepuH, (eHomn, (GopmanbAeTrun, YKCyCHas KHCJIOTa, TIWIUH). PacdeTsl mpocrenmein
(hopMyIIbI OpraHUYeCcKOi MOJIEKYJIBI, HICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTUHEHUN

OcHoOBHOe co/iep:KaHue

12

Teopernueckoe o0yueHue

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCcU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psf v obmas popmyia; U3oMepus;
¢du3nvecKne CBONCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI NOJTYUYECHHUs):

— TpeJebHbIe YIIIeBOAOPO/IbI (AIKaHbl U IHKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHMKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOJAOPOI0B, HAXOXKICHHUE B
MPUPO/JIC U TPUMEHEHUE AIKAHOB;

— HeTpeIebHbIC (ATKEHBI, AIKUHBI M aJIKaIMEHbI) 1 apOMaTHYECKHUE YTIEeBOA0POAbl. ['opeHne aneTuicHa
KaK MCTOYHHMK BBHICOKOTEMIEPATYPHOTO IMJIAMEHH JIJISl CBAPKU U PE3KU METAJIOB

— KUCIIOPOACOepKAIIUe COeTUHEHHS (CIUPTHI U (eHOIIbI, KApOOHOBBIE KUCIOTHI M A(UPBI, alTbJETUIBI U
KCTOHBI, JKUPBI, yIJIeBOAbl). [IpakTHdeckoe NpUMEHEHUE OJTHICHTIUKONS, TJHIepUHa, (QeHoa.
[Ipumenenue Qopmanpaeruaa, ameranibAeTHAd, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KMCJIOT. MOIOIIIME CBOWCTBA MbLjIa

— a30Tco/iepKalue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNku). BricokoMoONeKynapHbIe COeTUHEHUS
(cunTeTMYeCKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJuMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3arus 3TUIIEHa KAK OCHOBHOE HAIIPaBJICHUE €ro UCIOIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OPTraHNnYCCKUX COGI[I/IHGHI/IfI

IlpakTH4yeckue 3aHATUSA

CBoiicTBa OpraHMYEeCKMX COEIMHEHUN OTAEIbHBIX KIJIACCOB (TpUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): peebHble (aJKaHbl U IUKIIOAJIKAaHbI),
HenpeaeabHbIe (ANKEeHbI, aTKHUHBI U aJIKaJJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCTIOTHI U A(UPHI, aJIbJAECTUAbl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs HAa COCTABICHHE YPABHEHMM XMMHYECKHMX PEAKIMM C y4aCTHEM OPraHMYEeCKHX
BEIIECTB HA OCHOBAHMHU UX COCTAaBa U CTPOCHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM IpeBpalleHuit),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPIraHUYECKUX COeTMHEHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyUeHUsI M Ha3BaHWE OPraHMYECKUX COCJAMHEHUH 1O TPUBUAIBHOM WM MEXIYHAPOIHOMN
CHUCTEMATUYECKON HOMEHKIIATYpE.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJlaHMi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIbHBIX KJIACCOB

JlabopaTopnasi pabora

JIaGoparopHas pabota “[IpeBpalieHuss OpraHMUECKUX BEIIECTB MPU HarpeBaHUM'".

OK 01
OK 02
OK 04
I1IK 2.4
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[Tonydyenue 3THIIeHA U U3YYEHHUE €r0 CBOMCTB. MOIeTMPOBAHUE MOJIEKYJI M XUMHUYECKUX MPEBpaCHUM
Ha TIpUMepe 3TaHa, STUJICHA, alleTUJIeHa U JIp.

Tema 4.3. OcHoOBHOe co/iep:KaHue 6 OK 01
Vnentupurains | Teopermueckoe o0yuenue 4 OK 02
OpraHUYeCKUX B I 6 0 OK 04
HOOpraHuyeckue coenuHeHus. [IpumeHeHue u OHONOrHYecKass poib yriaeBomoB. OKHCICHHE

BCIIECTB, HX YIIICBOJAOB — HCTOYHHK DHEPrHU JKUBBIX OpraHu3moB. OONacTd NPUMEHEHHS aMUHOKHCIIOT. 9 MK2.4
sHatelie u IMpeBpareHst 6eIKOB MUK B opranu3me. bruomorndyeckue GyHkiuu 6enkos. buonornueckne GpyHKIum
ngMer Hie B upoB. Posib oprannyeckoil XUMUH B PEIICHUH IPOOJIeM MUILEBOI 0€30MaCHOCTH
H;ISZE;);IHI;ITBGHHOI;'I Ponp opranuuyeckoll XMMHM B PELICHUHM MPOOJIEM SHEPreTUYEeCKOil Oe30MacHOCTH, B Pa3BUTHH
OSITETBHOCTH ME/IMUHHBI, CO3AHHH HOBBIX MATEPHAIIOB, HOBBIX HCTOYHHKOB SHEPrUH (anbTepHATHBHBIC HCTOYHHKU
qenoBeKa sreprun). OnacHOCTh BO3/ICHCTBHS HA )KUBBIC OPTaHU3MbI OPTaHUYECKHUX BEIIECTB OTACIbHBIX KJIACCOB 2

(YrJIeBOAOpOIbI, CHUPTHL, (HEHOJBI, XJIOPOPraHUYECKUE HPOU3BOJHBIC, ANbJICTHIbI U [p.), CMBICI

MOKA3aTelisl MPEeJIeIbHO JOMYCTUMON KOHIICHTPAIMI

JlaGopaTopHble 3aHSITHSI 2

JlaGoparopHras pabota: “VneHTnHKAIKSI OPraHUYECKUX COSTUHEHNI OTACNbHBIX KJIACCOB™

Nnentudukaims OpraHniueckux COCANHECHUI OTICIBbHBIX KJIACCOB (Ha MPUMeEpEe ajlbICTHI0B, Kpaxmaa,

YKCYCHO# KUCIIOTBI, OCJIKOB U T.I1.) C UCIIOJIb30BAaHUEM MX (PU3UKO-XUMUYECKHX CBOMCTB M XapaKTEePHBIX 5

KAueCTBCHHBIX peakiuid. JleHaryparms Oenka mpu HarpeBaHud. L[BeTHBIC peakiuu OCIKOB.

BO3HUKHOBEHHE aHATMTUYECKOTO CUTHAJA C TOYKH 3PCHUS XUMHUYECKHX MPOIECCOB MPU MPOTEKAHUH

KAYeCTBECHHOMN PEAKITHH, MO3BOJIIONICH HICHTHOUIIMPOBATH MPEUIOKCHHBIC OPTaHUYECKHE BEIIECTBA
Kontpoabnas CTpyKTypa U CBOWCTBa OPraHHUYECKUX BELICCTB 2
pabora 3 PYKTYP p Hl
Pa3nen 5. Kunernyeckue H TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS] XMMUYECKHX PeaKIuii 4
CkopocTb OcHoBHOE coepKaHHe 4 OK 01
XHMIIECKUX TeopeTnyeckoe ofydenne 2 OK 02
peaKiui. CKOpOCTb PEaKIUM, €€ 3aBUCUMOCTh OT Pa3jIM4HBIX (PAKTOPOB: IPUPOJbI PEATMPYIONIUX BEIIECTB, K24
Xumueckoe KOHIICHTpAIIMK PEarupylolInX BEIIECTB, TEMIEPATypbl M IUIOMAIH PEAKIMOHHON MOBEPXHOCTH.
paBHOBECHE Temnosbie 3QPEKTHI XUMUIECKUX PEAKIMN. DK30- M SHIOTEPMUUYECKHE, PEAKIIUH. )

OO6paTuMoCTh peakiuii. XMMHUECKOe PABHOBECHE M €T0 CMEII[CHUE MO ICHCTBHEM Pa3InuHbIX (JaKTOPOB

(KOHIIEHTpAIMs PEareHTOB WM MPOJAYKTOB PEaKkiMH, JaBICHHE, TEMIIEpaTypa) IS CO3JaHUs

ONTHUMAJIBHBIX YCIIOBUiI MPOTEKaHUs XuMHUYecKux mpoiieccos. [Ipunrmn Jle latenne

IIpakTnyeckune 3aHATHSA 2 OK 01
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Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHaiau3 (PaKTOPOB, BIUAIONIMX HA HM3MEHEHHUE OK 02
CKOPOCTH XUMHUYECKON PEaKIMH, B T.4. C TO3UIUI SKOJOTHYECKH 11e71eco00pa3HOro MoBeJeHHs B ObITY U I[IK 2.4
TPYIOBOU JAEATEIBHOCTHU B IIEJISIX COXPAHEHHSI CBOETO 3[J0POBbS U OKPYXKAIOIIEH MPUPOIHON CPEIbl.
Pemenne mnpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npuHiuna Jle-Illarense s
HaXOXXJCHHUS HAlpaBJICHUS] CMEIICHHUs pPAaBHOBECHS XWMHYECKOM peakuud W aHanu3 (HakTOpOB,
BIIUSIIOIUX HA CMEIIEHNUE XUMUYECKOT0 PaBHOBECHS
Pa3neu 6. PactBopsI
Tema 6.1. OcHoBHOE coep:kaHue OK 01
ITonstne o TeopeTuueckoe o0y4ueHue OK 02
pactBopax PactBopenne kak ¢usuko-xumuueckuil mporecc. PactBopsl. CrocoObl NMPHUTOTOBIEHUS PACTBOPOB. I(I)II(< g Zl
PactBopumocTs. MaccoBast 107151 pacTBOpEeHHOT0 BemiecTBa. CMBICH TOKa3aTeNs MpeebHO J0MyCTUMOM '
KOHIICHTPALIMHU U €0 MCIIOJIb30BAaHKUE B OLIEHKE KOJIOTMYECKON OE30MaCHOCTH.
[IpaBuia 5KOJNOrMYECKU 11€71€cOo00pa3HOro MOBEACHUS B OBITY W TPYIAOBOW AESITENBHOCTH B LIEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOIHOW CPENbl; OMACHOCTh BO3JAEHCTBUS HA KUBbIC
OpraHHU3MBbI OTPE/ICIICHHBIX BEIIECTB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUK HA PACTBOPHI, UCIIOIb3yEeMbIC B OBITOBOI U
MIPOU3BOJICTBEHHOMN JIESITENLHOCTH YeIIOBEKa
Tema 6.2. OcHOBHOE Cco/IepKaHue OK 01
Hccnenosanne JlaGopaTopHbie 3ansTHS OK 02
CBOUCTB pactBopos JIaGoparopHas pabota «IIpuroToBiaeHne pacTBOPOB». I%I(( g j
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBo, %) KOHIIEHTpalMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU '
BOIPOCAMH) U OIPEICNIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccuoHaIbLHO-OPHMEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHue MPUKJIATHOTO MOTYJIs)
Paznen 7. XuMusi B 6bITY U IPOM3BOACTBEHHOI IEATEIHLHOCTH YeI0BeKa OK 01
Xumus B ObITY 1 |OcHoBHOE cogepKanue 8§ 842‘
TPOH3BOACTBEHHOM oy eyueckoe 0Gyuenme OK 07
ﬂ:ﬁf;g?;ocm Hogelimme nocTuXeHuss XUMUYECKON HAyKW U XUMHUYECKON TeXHOJIOTUH. Posib Xxumun B obecnieueHun MK 2.4

9KOJIOTMUYECKOM, SJHEPTeTUYEeCKON U MUIIeBOW 0€30MacHOCTH, pa3BUTUM MeTUIMHBIL. [IpaBuiia nmoucka u
aHauM3a XUMHYECKOW HH(pOpMAIMM M3 pPa3IMYHbIX HMCTOYHUKOB (HayuyHas H YydeOHO-HaydHas
JUTepaTypa, CpelcTBa MaccoBor nH(popmanuu, ceth HTepHET)

IIpakTnyeckue 3aHATHSA
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[Touck m aHanM3 KEMCOB O MPUMEHEHHMM XWMHUYECKHX BEIECTB W TEXHOJOTUHA C ydyeToM Oymymien
npodeccuoHabHOM ~ AEATEIBbHOCTH [0  TeMaM:  BaKHEHIlMe  CTPOUTENbHbIE  MaTepuabl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKu, CTEKIO, KEepamMHKa, MaTepuaibl JUIsl DJIEKTPOHUKH,

HAaHOMATEpHaJIbl, TEKCTWJIBHBIC BOJIOKHA, WCTOYHUKHA DSHEPIUH, OPraHUYECKHME U MUHEPAJIbHBIC 4
yaoOpeHus, IEKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHUSL.

3amura: [IpencraBieHue pe3ynbTaToB pelieHus KeicoB B (hopMe MUHU-I0KIAa ¢ Ipe3eHTaluen
JAudpepeHunpoBaHHbIN 3a4eT 2
Bcero 72
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3. YCJIOBUS PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
T CIUTIIAHBI

3.1. TpeOoBaHMsA K MUHHUMAJIBHOMY MaTEePHAJIbHO-TEXHHYECKOMY 00ecneYeHHI0
Jns peanuzanuu mporpamMMbl TUCHUIUIMHBI JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIIHNEe
CrelMaIbHbIe TOMEUICHUs: y4eOHbI KaOMHET XUMHH.

Oo6opynoBanue y4eOHOro kKabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yueOHbIe (prIbMbI, HU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMHU BOCIPOU3BEACHHUS 3BYKa,
MPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

OobopynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIETKHU-
KareJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbl, IPEIMETHbIC U TTOKPOBHBIE CTEKJA, TUTAHIIETHI IS
KaleJbHBIX peakluid, GuiIbTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKU, PE3UHOBBIC
pOOKH, HA0Op PEaKTHUBOB, CTCKJISIHHBIC MAaTOYKH, INTATHBBI JJIS MPOOHPOK; MEPHBIC IMIMHIPHI,
BOPOHKHU CTEKJISIHHbIE, BOPOHKH JAenuTenbHble uuHapuueckue (50-100 mit), CTynKu ¢ MEeCTUKOM,
dbapdopoBbIe YaIIKH, MHHIIETHI, (GUIBTPHI OyMaXKHBIC, BaTa, MAPJIsl, YACOBBIE CTEKJIA, SJICKTPOIUIUTKH,
1abopaTopHbIE ITATUBbI, CHUPTOBBIE TOPETKU, CIIMYKU, TPUOOP AJIS MOTYYSHHs Ta30B (MK MpoOrpKa
C Tra3o0TBOAHON TpyOKOH), Aepxkareau JUisi MPOOUPOK, CKISIHKM JUIsl XpaHEHUS pEaKTUBOB,
pa3fgatouHble JTOTKW; XxuMuuyeckue crakanbl (50, 100 u 200 mi); mmaTenu; TUHIETHI; CEKyHIOMEPhI
(Tatimepsl), MepHbIe Tpooupku (Ha 10—20 mur) u MmepHbIe KoObI (25, 50, 100 u 200 Mit), BoasHas OaHs,
CTCKJISTHHBIC MaJIOYKK; KOHNYecKHre KoyObl st TutpoBanus (50 u 100 mi1); MHAMKATOPHBIE MOJIOCKH
11t onipeesienust pH v crannapTHas MHAMKATOPHAS IITKAJa; YHUBEPCATbHBIA UHANKATOD; MUTIETKH HA
1, 10, 50 mut (wm go3atopel Ha 1, 5 m 10 mut), maGopaTopHble Bechl, pH-MeTphl, u Jp. 1abopaTopHOE
obopyoBaHue.

3.2. UndopmannonHoe odecnevyenne peaju3anum NporpamMmbl

Jlureparypa
OcCHOBHBIEC HCTOYHUKHU:

1) Amn¢unorenosa 1.B., babkos A.B. Xumust.bazossiit ypoBens: 10-11 knaccsr.- I'pud YMO

CIIO, 2023.

2) Taopuensu O.C., OctpoymoB N.I"., CnagkoB C.A. Xumus. ba3oBslit ypoBens. 10 kinacc — M.,
2022.

3) Ta6puensa O.C., Octpoymos W.I'., Cnaakos C.A. Xumusi. ba3ossiit yposens. 11 kiacec — M.,
2022.

4) MapreroBa T. B., Apramonosa E.B., T'ogynos E. b. Xumust — M., 2023.

JlonoJiHuTeIbHbIEe HCTOYHUKH:
1) Hukwurtunaa H.I'., 'pebenpkoBa B.W. O6mias u Heopranuueckas xumusi — M., 2023. 2016.

2) Cysopos A.B., Hukonbckuit A.b. O0mas u Heopranudeckast Xumusi. Borpocs! u 3agaun. — M.,
2023

HNHuTepHer — pecypcbl
http://gu-unpk.ru/chair/chemistry/study ( I'ocyrnuBepcuter — YHIIK )
http://www.xumuk.ru/ ( cepucsl: Heopranmueckue peakiuu, Opranndeckue peakuuu, MossipHbie
maccel, @opmarupoBanue popmyin, Penakrop hopmyn, YpaBHuBaHue peakuuil, JIEKTPOHHOE
cTpoeHue atoMoB, Mrpa « Tabnuna Menaeneesa » , Tepmoaunamudeckue cBoiictBa, Konseprep
Benu4uH, ['anpBanomnapa, EI'D)
http://www.chem.msu.su/rus/elibrary/ ( Caiit xumuueckoro dakynpreta MI'Y. )
OcuoBbl xumun. Uatepret-yueonux (http://www.hemi.nsu.ru/index.htm)
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJIbHOMN
JAUCHUIIJINHBI
KoHTponb 1 OlleHKa pe3ynbTaToB OOy4YEHUS OCYIIECTBISICTCS MPENoAaBaTelieM B IMPOIEcce
IPOBEJCHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBIMOTHEHUS
00yJaromMMUCsT WHAUBHIYAIBHBIX 3aJaHUi, MPOEKTOB, HCCIEAOBaHUU. Pe3ymbTaThl 00ydeHUS
OTIPECIISAIOT, YTO OOydYaromuecs OJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3Y4YEHUS JTUCHUTUIUHBI.
Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCTIONIBE3YETCSI CHCTEMa OICHOYHBIX MEpONPUATUH, TPEICTABISIONIas COOOH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjibTaTaMu 00yueHus u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnsbie pe3ynbtatsl no aucuurune) u GI'OC CIIO.

Ne OK/IIK |Moayas/Pa3znen/Tema |Pe3yiabTaT 00yueHust Tunbl OEHOYHBIX MEPONIPUATHIH
I OcHoBHOe cogepkaHue
1 Pa3nea 1. OcHoBBI ®opmyanpoBath 0a30Bble
CTPOEHHUS BellleCTBA  |MOHSATHA M 3aKOHBI XUMHU
1. Tect «CTpoeHne aTOMOB
XUMHUYECKHX 3JIEMEHTOB U MPUPOJIA
XUMHUYECKOU CBSI3H).
2. 3a1a4u HAa COCTaBJIECHHE
XUMHYECKUX (POPMYJT IBYXaTOMHBIX
COeIUHEHUN (OKCUIOB, CYJILGUIOB
CoCTaBIITh XUMUYECKHE a ( A0B, CybGUIIOB,
N TUAPUJIOB U T.I1.).
(hopMyIIbI COeAMHEHHI B
CtpoeHue aToOMOB 3. 3amaHus Ha UCIIOJIL30BaHUE
COOTBETCTBUH CO CTENEHBLIO N o
OK 01 XUMHUYECKUX XUMHYECKOI CUMBOJIUKHA U Ha3BaHUU
1.1 OKHUCJIEHUS XUMUYECKUX .
AJIEMEHTOB M IPUPOIA COEIMHEHUH 0 HOMEHKIIAType
N JJIEMEHTOB, UCXOS U3
XUMHYECKON CBSI3HU MEXIyHapOAHOTO COI03a
BAJIECHTHOCTU U N "
TEOPETHYCCKOU U MPUKIIATHOM
3IEKTPOOTPHUIIATEIIHLHOCTH .
XUMUU U TPUBHAIBHBIX HA3BaHUI
JIJISL COCTaBIECHUST XUMUYECKHUX
(bopMys IByXaTOMHBIX COSAMHEHUM
(oxcumoB, cynb(puI0B, TUAPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX
COEIMHEHUN OTIENbHBIX KJIACCOB
1. Tect «MeTamueckue /
HeMeTaIJIndecKue CBOMCTBA,
ANEKTPOOTPHUIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUUYECKUX
JJIEMEHTOB B COOTBETCTBHUE C UX
XapakTepus3oBaTh
AJIEKTPOHHBIM CTPOCHHUEM U
XUMHYECKHE DIIEMEHTEI B o
o MOJIOKEHUEM B NEPUOANYECKON
[lepnoanueckuii 3aKOH |COOTBETCTBUU C UX
12 OK 01 1 Tabmma LI HONOSKCHIEM B CHUCTEME XUMUYECKUX AJIIEMEHTOB
' OK 02 o JI.1. MenneneeBay.

Menneneesa

IIEPUOAUYECKON CUCTEME
XUMHNYECKHUX IJIEMECHTOB
.. Menneneena

2. [TpakTryeckue 3aaHus Ha
YCTaHOBJIEHUE CBSI3U MEXIY
CTPOEHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U EPUOAUYECKUM
W3MEHEHUEM CBOMCTB XUMHUUYECKUX
AJIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBHUU C MOJOKEHUEM

20




OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus

THbI OLEHOYHBIX MePONPUATHI

[Tepuoanueckoii cucreme.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUs Ha
XapaKTEPHU3ALUI0 XUMUUECKUX
2JIeMEHTOB: «MeTaminyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMUYECKUX
9JIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
MTOJIOXKEHHUEM B ITEPHUOANICCKOM
CHCTEME XUMMYCCKUX DJICMCHTOB
J.1. MenpaeneeBa»

Pazpea 2.
XuMu4ecKHe peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX pPeaKkuuid

KonTpoabHnasi padora
«CTpoeHmne BelecTBa u
XHMHYeCKHe PeaKIum)

2.1

OK 01
OK 04

THUIBl XUMHYECKUX
peakui

CocraBnaTh peakuuu
COEIMHEHUS, Pa3JIOKCHUS,
oOMeHa, 3aMeIIeHu,
OKHCIIUTEIIFHO-
BOCCTaHOBUTCJIBHBIC
peaxkuuu

1. 3agauy Ha COCTaBJICHHE
YPaBHEHUU PEaKLUi:

— COEUHEHHS, 3aMEICHUSI,
pasnokeHusi, 0OMEHa;

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA C
HCIIOJIb30BaHMEM METO/a
AJICKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MacChl
BEIECTBA WM 00bEMaA

ra30B 110 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce MK 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUN
BEIIIECTB; PACUEThI

Macchl (00bEMa, KOJIMUeCTBa
BEIIIECTBA) MIPOJYKTOB PEAKIUH,
€CJIM OJTHO M3 BEIIESCTB NMCET
puUMecH

2.2

DNEeKTPOIUTHYECKAS
UCCOLMAUI U
HOHHBIA 0OMEH

CocTaBnaTh ypaBHEHUs
XUMUYECKHX peaKIiuu
MOHHOI0 0OMEHa C
y4acTHEM HEOpraHMYECKUX
BEIIIECTB

1. 3amanus Ha cocTaBJIEHHE
MOJIEKYJIIPHBIX U UOHHBIX PEaKIUi ¢
Y4aCTHEM KUCIIOT, OCHOBAaHUU U
COJIEH, yCTAaHOBJIEHUE N3MEHEHUS
KHCIIOTHOCTH CPEJIbI

2. JJaboparopnas padota "Turmst
XUMHUYECKUX peakuui”

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHu4ecKux
BelleCTB

Hccaenosarb cTpoeHue u
cBOlicTBa

HEOPraHu4eCKMuXx BeIIeCTB

KonTpoubnas padora
«CBolicTBa HEOPraHUYeCKUX
BeleCTB)

3.1

OK 01
[1IK 2.4

Knaccudukanus,
HOMEHKJIATypa U

Knaccudunuposatsb
HEOpraHUYEeCKHe BEIIeCTBa

1. Tect «HoMmeHK1aTypa 1 Ha3BaHUE
HEOPraHWYECKHUX BEIIECTB UCXOMS U3
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OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus

THbI OLEHOYHBIX MePONPUATHI

CTpOCHHE
HEOPraHUYeCKUX
BELICCTB

B COOTBETCTBHUH C UX
CTPOCHHEM

UX XUMUYECKON (HOpMYIIbI UITU
COCTaBJICHUE XUMHUYECKOU (hOPMYITBI
UCXOJIS U3 Ha3BaHUs BELIECTBA 110
MEXIYHAPOAHOU HUII TPUBUAIBHOU
HOMEHKJIAType».

2. 3agauu Ha pacyeT MacCOBOM J10JIH
(Macchl) XMMUYECKOTO DJIEMEHTA
(coenuHeHust) B MOJIEKYJIe (CMECH).
3. [IpakTnueckue 3aJaHus 1o
KJaccu(uKaum, HOMEHKIIAType u
XUMHUYECKUM (hopMyriam
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
ornpezesieHue XUMUYECKOM
AKTUBHOCTH BEUIECTB B 3aBUCHMOCTH
BUJIa XUMUYECKOW CBSA3H U TUMA
KPUCTAIIMYECKON PEIIETKU

3.2

OK 01
OK 02
[1IK 2.4

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

VYcranaBiuBarth
3aBUCUMOCTH (PU3HKO-
XUMHUYECKNX CBOMCTB
HEOpPraHWYECKUX BEIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKOM pEeIETKH

1. Tect «OCOOEHHOCTH XUMHUYECKUX
CBOICTB OKCHUJIOB, KHCIIOT,
OCHOBaHUM, aM(POTEPHbIX
THJIPOKCHJIOB U COJICH».

2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XUMHUYECKUX PEaKLUi ¢
YYaCcTHUEM TPOCTHIX B CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCUIOB
METaJIJIOB, HEMETAJLJIOB H
amM(pOTEepPHBIX IJIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAHHIA
1 aMm(pOTEPHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3yIOIINUX X CBOMCTBA U
CIOCOOBI TIOJTYYEHHSI.

3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHUS HA CBOMCTBA
Y TIONy4eHNEe HEOPTraHNIEeCKUX
BEIIICCTB

3.3

OK 01
OK 02
OK 04

WNnentuduxarus
HEOPTaHHYECKUX
BEIIIECTB

Hccnenosatb
KAQU4CCTBCHHBIC peaKI_[I/II/I
HEOPraHUYECKHUX BEILECTB

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJ]aHMs [0 COCTABIICHUIO
XUMHYECKHUX PEAKIUN C y9aCTHEM
HEOPraHUYECKHUX BEILECTB,
HCIIOTB3YEMBIX TSI KX
UACHTU(DUKAIIH.

2.JIaGoparopnas padoTa:
“Unentuduxaiiss HEOPraHUIECKNX
BEIIeCTB”

Pazpnen 4. Ctpoenue u
CBOMCTBA

Hccaenosarb cTpoeHue u
CBONCTBA OPraHUYeCcKHX

KonTpoubnas padora
«CTpoeHue u cBoiicTBa
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Ne OK/IIK |Moayas/Pa3znen/Tema |Pe3yabTaT 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHH
OpPraHuYecKux BellleCTB OpPraHMYecKuXx BelmecTB»
BeleCTB
1. 3agaHns Ha COCTaBIICHUE
Ha3BaHWUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON WIN
MEXKTYHApOIHON CUCTEMaTUYECKOM
HOMEHKJIaType.
Knaccudukanus, Knaccudunuposarsb P
2. 3amaHus Ha COCTaBJICHHE MOIHBIX
OK 01 CTpOCHUE U OpraHNYeCKHE BEIIECTBA B
4.1 U COKpPAICHHBIX CTPYKTYPHBIX
[IK 2.4 |HOMeHKIaTypa COOTBETCTBUU C UX
(bopMyJT OpraHMYECKUX BEIIECTB
OpPraHUYECKUX BEIIECTB [CTPOECHHUEM
OTJIENBHBIX KJIACCOB.
3. 3amauu Ha onpeeeHue
npocTtenmien GopmMyIbl
OpraHUYECKON MOJICKYJIbI, HCXOMS U3
3JIEMEHTHOTO cocTana (B %)
1. 3amanus Ha coOCTaBIICHHE
YpPaBHECHUN XUMHUUYECKUX PEAKLIUM C
y4acTHUeM OPraHUYECKUX BEIEeCTB Ha
OCHOBAHUU UX COCTaBa U CTPOCHHS.
2. 3amaHus Ha COCTaBJICHHUE
YcTanaBiuBaTh . .
OK 01 . YPAaBHEHUN XMMUYECKUX PEAKIUH,
CsolicTBa 3aBUCUMOCTH (PU3HKO-
OK 02 . WJUTIOCTPUPYIOILIUX XUMUYECKUE
4.2 OpraHUYECKUX XHUMHYECKHUX CBOHICTB .
OK 04 . CBOIICTBa C yU€TOM MEXaHU3MOB
coeIMHEHU I OpPraHUYECKUX BEIIECTB OT o
[IK2.4 MIPOTEKAHUS JaHHBIX PEaKIUN U
CTPOEHHUS MOJIEKYJI o
TCHETUYECKOM CBSI3M OPraHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.
3. PacueTHEIC 337249 110
YPaBHEHUSAM PEAKIHI C ydacTHEM
OpraHUYECKHUX BEIECTB.
Wnentuduxanus 1.ITpakTHKO-OpHUEHTUPOBAHHBIEC
OpraHUYECKUX 3aJIaHUs 110 COCTABJIEHUIO
OK 01 BEIECTB, UX 3HaueHue |MccaemoBarh XUMUYECKHUX PEaKIUi ¢ yuacTUeM
43 OK 02 Y IPUMEHEHHUE B KaueCTBEHHbIE PEAKIINU OpraHWYEeCKHUX BEIECTB, B T.4.
' OK 04 OBITOBOM U OpPraHWYECKHUX COCIMHEHHUM |[MCIOJIb3YEMBIX I UX
[IK 2.4 |mpou3BOACTBEHHOM OTJEIbHBIX KIACCOB UACHTU(PHUKAIIIH B OBITY U
ESITENLHOCTH MPOMBIIIIICHHOCTH.
YyeJIoBeKa
Pazgen S.
Xapakrepu3oBaTh
Kunernueckue n
BJIMSIHHE PA3JINYHBIX
TEePMOJUHAMHYECKHUE
5 (¢axTopoB Ha paBHOBecHe
3aKOHOMEPHOCTH
U CKOPOCTh XMMHUYECKHX
NMPoOTeKAHUS .
.. |peaxmmii
XUMHYECKUX PeaKkuuni
XapakrtepuszoBaTh BiMsaHue |[IpakTHKO-OpHEHTHPOBAHHEIE
OK 01 CKOpOCTE XHMUYECKHX KOIE)HeHTpaHI/II/I Telz) emqecxgde Ballé?HI/ISI Ha aHaau3
5 OK 02 peakuii. XuMHecKoe earu II())I_LII/IX BEILECTB U (I)aKI’)FO OB, BJIMSAIONINX Ha U3MEHECHUE
[IK 2.4 |paBHOBecue pearnpy POE,

TeMITepaTyphbl Ha CKOPOCTh

CKOPOCTH XHUMHYIECKOM pPCaKknuu.
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Ne | OK/IIK |Mopnyas/Pasnen/Tema (Pe3yabtar o0ydyeHust THbI OLEHOYHBIX MePONPUATHI
XUMHYECKUX PEaKIui [IpakTHKO-OpUEHTHPOBaHHBIE
XapakTepu30BaTh BIUSHUE |3a/aHUS HAa IPUMEHEHUE PUHIUIA
n3MeHeHnus konuentpauuu |Jle-lllarense nans HaxoxaeHus
BELIECTB, PEaKLUU CPEJbl U |HANPABICHUS CMELIEHHSI PABHOBECHS
TEMIEPaTypbl HA CMEIICHUE |XUMUYECKON PEaKINK U aHAIIN3
XMMHUYECKOTO paBHOBECUSI  |(DaKTOPOB, BIMSIOIINX HA CMEIIEHUE
XUMHUYECKOTO paBHOBECUS
HcciaenoBaTh HCTHHHBIE
6 Pa3nes 6. PacTBopbl  (pacTBOpBI ¢ 32 JaHHBIMU
XapaKTepUCTUKAMU
1. 3amaun Ha IPUTrOTOBIIECHUE
pPacTBOpPOB.
OK 01 2. IIpakTUKO-OpUEHTUPOBAHHbIE
Pa3znuyaTh ucTUHHBIE
6.1 | OKO02 [TonsTue o pactBopax ACTBODEL pacyeTHbIC 3a/laHus Ha TUCTIEPCHBIE
[1IK 2.4 p P CUCTEMBI, UCIIOJIb3yEMbIE B OBITOBOM
Y TIPOU3BOJICTBEHHOM €ATEIbHOCTH
YesoBeKa
OK 01 . UccnenoBath pusmko-
UccnenoBanue cBOMCTB o JlaGoparopHnas pabota
6.2 | OK04 XHMHYECKHE CBOMCTBA . v
pacTBOpoOB [IpuroTtoBneHne pacTBOPOB
[IK 2.4 HCTUHHBIX PaCTBOPOB
1 IIpodeccuonanbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (coep:KaHue MPUKJIATHOTO MOTY/JIs1)
OueHuBaTh NOCIACACTBUS
Paznen 7. 5 . A
OBITOBOI U . .
Xumus B ObITY B . 3ammura Keiica (c yueToM Oyayuuei
N NPOU3BOCTBEHHOI N
7 NPOU3BOACTBEHHOI npodgeccuoHATbHOM
AesITeJIbHOCTH YeJIOBeKa C
AeATeJIbHOCTH . . |AeATEJbHOCTH)
NMO3MIHMI IKOJTOTHYECKOMN
YeJI0BeKa

0€30IaCHOCTH

OK 01
OK 02
OK 04
OK 07
[1IK 2.4

Xumus B ObITY U
IIPOU3BOJICTBEHHOU
JeSITEIbHOCTH
4eJIoBeKa

O11eHUBATh MTOCHIEICTBUSA
OLITOBOH U
MIPOU3BOJICTBEHHOMN
JIESITEILHOCTH YCII0BEKA C
MO3UIUMN DKOJIOTHUECKOM
0e30macHOCTH

Keiic (¢ yuerom Oyaymieit
PO eCCUOHAIIBHON e TETHHOCTH )
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