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1. MACIHOPT PABOYEM [TIPOT'PAMMBI YYEBHOM JUCHHAIIJINHBI
«XHUMMUSA»

1.1. MecTo IUCHUIUIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaATbHOI

00pa3oBaTe/IbHOI MPOrPAMMBI

O6m1eobpa3oBarenbHass AUCIUIUIMHA « XUMUS» U3ydaeTcsl Ha 0a30BOM ypOBHE B
o01eo0pa3oBaTeIbHOM I[HMKJIE€ Y4eOHOro IUlaHAa OCHOBHOM MpodecCHOHATBHOM
oOpazoBatenbHONM mporpammbl st crienranbHocTH 08.02.04 «BogocHabxkenue u
BOJIOOTBEICHUE)

TpynoeMKkocTb AUCIUILUIMHBI « XUMHs» Ha 0230BOM YPOBHE COCTaBIsET 72 yaca,
U3 KOTOpBIX 64 yaca — 6a30BbIi MOYNb (6 pa3zaenoB) U § 4acOB — MPUKIATHOW MOIYIIb
(1 pazmen), BKIIOYAIOMIMI MPAKTUKO-OPUEHTUPOBAHHOE COJIEPIKAHKUE CIIEUATbHOCTH
08.02.04 «BomocHabxeHre 1 BOJOOTBEICHUEY

[IpuknagHoii MOaynb BKJIOYaeT oAuH pasaen. Pasgen 7 «Xumus B ObITy U
MPOU3BOJCTBEHHOM JIEATEIIBHOCTH YeJIOBEKa» pealu3yeTcsl s CHelUaIbHOCTH
08.02.04 «BogocHabGxeHue W BOJOOTBEACHHUE» Ha MaTrepualie KEHCOB, CBSI3aHHBIX C
DKOJIOTUYECKOM  OE30MacCHOCThIO U OICHKOW  TOCHEACTBUIA  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIBHOCTH, IO OTpacisaM Oyaymieil mnpodeccuoHaabHOU
NESATETLHOCTH 00YYaromuXCsl.

1.2. e u mu1aHupyemble pe3yJbTAThl 0CBOCHUSI JUCITUIITIHHBI

1.2.1. leau 1 3aga4y TUCHUATIIIMHBI

dopMHUpOBaHUE y CTYJICHTOB MPEACTABICHUS O XHUMHYECKOM COCTaBJISIIOIIECH
€CTECTBEHHO-HAYUYHOU KApPTUHBI MHUPA KaK OCHOBBI IPUHATHSI PELICHUM B )KU3HCHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO NTOBEJICHUS B IPUPOIHOM CpeeE.

3apaum IMCUMILIUHBI:

1) chopmupoBaTh NOHMMAaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKArOILIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATh (POPMyJIbl HEOPTAHMYECKUX M OPraHUYECKHUX
BEILIECTB, YPABHEHUS] XUMUUYECKUX PEAKIIUM, OOBIACHITh UX CMBICI, UHTEPIPETUPOBATH
pe3yIabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  MPOBEICHUS  MPOCTEHIIMX  XUMHUYECKHX
AKCTICPUMEHTAJIBHBIX UCCIIEIOBAHUH C COOII0OICHHEM MPaBUI 0€301acCHOTO 00paIeHUs
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCMOJIb30BaTh HMH(OpPMAIMI0 XHMHYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5) chopMupoBatTh YMEHHUSI IPOTHO3UPOBATH MOCIEICTBUSI CBOCH JEATEIbHOCTU U
XUMHUUYECKUX TIPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) chopmMupoBaTh MOHWMAHUE 3HAYMMOCTU JOCTHIKCHHM XUMHUYECKOW HAyKU U
TEXHOJIOTHM JJIsl pa3BUTHUS COITMAIBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Il;ianupyemMble pe3yabTaThbl 0CBOCHHS 0011e00pa3oBaTe/ibHOM JMCHMILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Koa n Ilnanupyemsie pe3yJibTaThl 0CBOCHHS UCHHILINHBI
HAUMEHOBaHU
e

¢popmupyembIx O06mme JlucuunmHapHbIe

KOMIIeTeHIN i

OK 01. B yacTu Tpy/10BOr0 BOCIIMTAHHUSA: - BIQJETh CHCTEMOW XUMMYECKMX 3HaHMHM, KOTOpas BKJIIOYACT:

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

Croco0bl MacTepcTBa, TPYA0I00HE; oboJsiouKka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,

pelieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTEIBHOCTHU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XMMHMUECKas

npodeccuoHan | TEXHOJIOIMYECKON U COLMAIbHOM HAIIPAaBICHHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIPHBI 00beM, YIJIEpOJIHBIH CKeJET,

BHOMU CMOCOOHOCTh MHUIMHMPOBAThH, IUIAHWPOBATh W | QYHKIMOHANBHAS TPYIINa, PaJUKall, H30MEPHs, U30MEPhI, TOMOJIOTHIYECKUI

JESITeIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | pSA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- M a30TCOAEpIKalle COeIUHEHMUS,

IIPUMEHUTENbH | - HHTEpeC K Ppa3InYHbIM cdepaM | OMOJIOTMUYECKH aKTUBHbIE BelllecTBa (YIJIEBOAbBI, >KUPBI, OEJKH), MOHOMED,

0 K pa3JInYHbIM | IPO(ecCHOHATBHOMN e TETbHOCTH, NOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiasenne  YHHBEPCAJIBHBIMH  y4eOHBIMH | KDUCTAJUIMYECKAs] PELIeTKA, THUIbI XMMUYECKUX PEAKIHMH (OKUCIUTEIBHO-
NMO3HABATEJIbHBIMH AeHCTBUAMM: BOCCTAHOBUTEINbHBIE, 3K30-U HHJIOTEPMHUUYECKHE, PEaKLIMd HOHHOIO 0OMeHa),
a) 0a3o0Bble JIOTHYEeCKHUe AelicTBHS: PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJIUTHYECKAs AUCCOIHAIINS,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON pEaklUU, XUMUYECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M  3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; opranuueckux BemiectB A.M. byriepoBa, Teopusi 3IEKTPOIUTHYECKON

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

- OIpenensaTh UeNd JesSTeNbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

aucconuanuu, nepuogudeckuil 3axon .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJIOTHMUYECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJyUYCHUH U OE30IIaCHOM HCIIOJIb30BaHUU
BOXHEUIIMX HEOPraHMYECKUX M OPraHMYecKHX BEIIECTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- yYMEThb BBIABJIATH XapaKTEpHblE NPHU3HAKM M B3aUMOCBSA3b H3YYEHHBIX
HOHﬂTHfI, MPUMCHATH COOTBETCTBYIOIIUEC ITOHATUA TP OMMUCAHUHN CTPOCHUA U
CBOMCTB HEOPraHMYECKMX W OPraHMUYECKHUX BEIIECTB M HUX IPEBPALLECHUI;
BBISIBJIATD B3aNMOCBA3b XUMHUYCCKUX 3HAHUH C IIOHATHUAMU n




- BHOCUTH KOPPEKTHUBHI B JCSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJIsIM, OIICHUBATH
PUCKH TIOCTIEACTBHIA NESTEILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTEIbLCKHE JeiiCTBHA:

- BJIQJICTh HABBIKAMH Y4€OHO-HUCCIIEeIOBATEIILCKON 1
MIPOCKTHOM NIEeATEIbHOCTH, HABBIKAMU Pa3peIIcHUs
pooem;

- BBIIBJIATH IPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH TUIIOTE3Y €€
pernieHus, HaXOJUTh apryMEHTHI IS
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUMW, 3a7aBaTh
rapameTpbl U KpUTEPUU PEIICHHUS,

- AQHAJIM3WPOBATH IOJIYUCHHBIC B XOJIE PEIICHUS
3a/laydl pe3yNbTaThl, KPUTUYECKU OILICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh HW3MCHCHHEC B
HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCUTHh 3HAHUS B MMO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH,

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIOBHTaTh  HOBBEIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCITOJIL30BaHUS B
MO3HABATENBHON M COIMAILHOM MPaKTHUKE

npeJIarath

IIPEICTABICHUSIMU JIPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMETb HCHOJb30BaThb HAMMCHOBAaHUSA XHMUYECKUX  COCIUHEHUH
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM U MPUKIAJHOM XHUMHU U
TPUBHAJIbHbIE Ha3BAHUS BaXKHEUIIMX BEILECTB (3TUJIEH, alleTHIIEH, TIULEPHH,
¢beHon, Qopmanmbaerun, yKCycHas KUCIIOTa, TJIMLUH, YrapHbId Tas,
YIJIEKUCIIBIA a3, aMMHaK, ralleHas W3BECTb, HETalleHas U3BECThb, IUThEBAs
colla ¥ JPYTUX), COCTaBIATH (POPMYJIbl HEOPraHWUYECKHX M OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX pPEaKUUH, OOBACHATH MX CMBICIT;
IIO/ITBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU IKCIEPUMEHTAMHU U 3aIUCSMU YPABHEHUN XMMHUYECKHUX
peaKuHnii;

- YMETb YCTAaHAaBIMBAaTh IPHUHAIJICKHOCTb M3YUYEHHBIX HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB K ONPEJEICHHBIM KilaccaM U IpyIIaM COEAMHEHUH,
XapaKTepu30BaTh HMX COCTaB U BAKHEHIIME CBOMCTBA; ONPENCIATH BUIbI
XUMHUYECKUX CBs3€HM (KOBaJE€HTHAas, MOHHAs, METa/NIn4YecKasi, BOJIOPO/IHAA),
THUIIBl KPUCTANIMYECKUX PEIIETOK BEIIECTB; KJIaccu(GUIUpOBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIIAIOLICH
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIM XUMHUU B TO3HAHUU SIBJICHUM
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW IT'PaMOTHOCTH, HEOOXOIMMOM Ui peleHus] MPaKTUYECKUX
3aJa4 M 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3I0POBBIO U
MIPUPOIHOM CPEJE;

- yMeTb MpPOBOJUTH pacueTsl MO XMUMHUYECKMM (opMylaM M ypaBHEHHIM
XUMHUYECKUX  peakuud ¢  HCIOJNb30BaHMEM  (U3NYECKUX  BEJIMYHH,
XapaKTepU3YIOIIUX BEIIeCTBa C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOpMaJibHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XMMMUYECKHUE 3HAHMS JJIs NPHUHIATHUS PELIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW MPaKTHKH,

- YMETh IJTAHUPOBATH U BBIIIOJIHATH XUMUYECKHI SIKCIIEPUMEHT (TIPEeBpaICHHS
OpPraHNYeCKHUX BEUIECTB MPY HArPEBAHUH, TOJTYYEHHE ATUIIEHA U U3YYECHHUE €T0
CBOWCTB, KAQUECTBECHHBIC PEAKLIMM HA aJbJIETUIbl, KpaxMall, YKCYCHYIO
KHUCJIOTY; J€HATypalusi OSJIKOB MPH HarpeBaHWHM, [IBETHBIC PEAKIIUN OEIJIKOB;




MIOWCKa,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBIMIOJTHEHUS
3a1a4
npodeccuoHal
bHOU

e TEIbHOCTH

OCHOBAaHHOT'O Ha uasnore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEr0 MecTa B
MIOJIMKYJIBTYPHOM MUDE;

- COBEPILICHCTBOBAHME S3BIKOBOM M YMTATEIbCKOU
KYJbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXKIY
JIOJbMU U ITIO3HAHUS MUPA;

- OCO3HaHUE LEHHOCTU HAy4YHOU JEATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYIO U
HCCIIEIOBATENBCKYIO NEeSITEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIE;

OBjaseHHe  YHMBEPCAJLHBIMM  Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padoTa ¢ nunopmaunmeii:

- BJIQJIeTh HABBIKAMH MOJyuyeHUs HHPOpPMAIUH U3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO
OCYILIECTBIATh MOUCK, aHAIHN3, CUCTEMaTU3alINIO0 U
WHTEPIIPETAINIO HHPOPMAIIH PA3TUIHBIX BHIOB U
(dbopM mpescTaBiIeHUS;

- co3/JaBaTh TEKCTHl B pa3lIMYHBIX (opmarax c
y4eTOM Ha3Ha4YeHWs WHpOpMAllMK U IIEeTEBOM
ayIMTOpUH, BBIOMpas ONTUMAIbHYIO  (Qopmy
MPEACTABICHUS U BU3YyaIU3alNH;

- OLIGHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH
nH(pOpPMALUK, €€ COOTBETCTBHE IMPABOBBIM U
MOPAJIbHO-dTUYECKUM HOPMaM;

- HCIONB30BaTh CPEACTBa WH(OPMALMOHHBIX H
KOMMYHUKAIITMOHHBIX TEXHOJIOTMH B peIIeHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTaHW3aIMOHHBIX  337ad C  COOJIIOJICHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, PECypcOoCOepexXeHHUsi, TPABOBBIX U
TUYECKHX  HOPM, HOPM  HH(POPMAIMOHHOMN
0€30ITaCHOCTH;

MIPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHa, OTIPEIeNIATh CPEy BOJHBIX PACTBOPOB,
KauecTBEHHbIE peakuu Ha cyinbdar-, KapOOHAT- U XJIOPHUA-aHHUOHBI, Ha
KaTHOH aMMOHMUS; peIIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramibl") B COOTBETCTBHH C MPABWIAMH TEXHHKH O€30MAaCHOCTH TPH
00palIeHn! ¢ BEIIeCTBAaMH U JIAOOpaTOPHBIM 000pyI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amuch ypaBHEHUN
COOTBETCTBYIOLIMX PEAKIHMiA U (HOPMYyIHPOBATh BHIBOJBI HA OCHOBE 3THX
PE3yJIbTaTOB;

- YMETh aHATU3UPOBATh XUMUYECKYIO0 HH(POPMALINIO, TIOTYYaeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHdopmanmu, cetb IHTepHET U apyrue);

- BJIa/IeTh OCHOBHBIMU METOIAMU HAYYHOI'O [IO3HAHUS BEIIECTB U XMMHUECKUX
sBIIeHUH (HaOII0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMeTb MpPOBOJIUTH pPacueThl MO XUMHYECKHM (opMynaM H ypaBHEHHIM
XUMHUYECKUX  peakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEepU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMS JJIs NPHUHATHS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAI[USIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




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

OK 04.

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

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHO-
HCCIIEJIOBATENIbCKOM, IPOEKTHOM W COLUMAIBHOU
NESTEIIBHOCTH;

Osinanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH 1eHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCThD!

- IIOHMMaTb M HCIOJIb30BAaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- INpUHUMAaTh LEIU COBMECTHOW JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHIA,
pacupenenarTb pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHNE B PA3UYHBIX CUTYAIUsX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBJajieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU
JeficTBUSIMU:

') NPUHATHE ce0s1 M APYTrUX JIOIeii:

- IPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX JIOAEH
MIPU aHAJIM3E PE3YJIbTAaTOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U IIPABO APYTHX JIOIeH Ha
OINOKHU;

- pa3BUBATh CIIOCOOHOCTH MTOHUMATH MUP C
TIO3UIINH JIPYTOTO 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; ACHATypauus OCJIKOB IPH HArpEBaHHH, IIBETHBIC PEAKIMU OEJIKOB;
IIPOBOJIUTH PEAKIIMM 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 COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MACHOCTH NPU
oOpallleHHH ¢ BellecTBaMH U JIAOOpaTOpHBIM 000pyI0BaHUEM; MTPEJICTABIAThH
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
COXpaHEHUIO MOHMMAaHHE BIIMSHUS COLMATBHO-3KOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHWU MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpY)XKarollled | MpollecCOB  HA  COCTOSHUE  MPUPOAHOM ¥ | QyHKUMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JUIsl pElIeHUs MPAKTHYECKUX
cpensl, COLMAJILHOW  CpeIbl, OCO3HAHHWE TJI00AIBHOTO | 33/1a4 U KOJOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO U
pecypcocOepex | XxapakTepa IKOJIOTUYECKUX MPOoOIeM; MIPUPOJIHOM cpefe;

€HHUIO, - IUIAHUPOBAaHHME M OCYILIECTBIICHHE JCHCTBHI B | - YMETh COONIONATh MPABUIIA FKOJIOTHUYECKU LEIecO00pa3HOro MOBEIEHUS B
MIPUMEHSATH OKpy)Xarolllel cpele Ha OCHOBE 3HAHUSA ILeNel | ObITy U TPYIOBOM AESITENbHOCTH B ILIENAX COXPAaHEHUS CBOETO 370POBbS U
3HaHUS 00 YCTOWYMBOI'O Pa3BUTHS YEJIOBEYECTBA; OKPY’KalOIlled IPUPOJHOM Cpenbl; YUUTHIBATH OIIACHOCTH BO3ACUCTBHSA HA
U3MEHEHUU AKTUBHOE HETIPUATHUE JECHCTBUM, IPUHOCSIIMX BpE | )KUBbIE OPraHU3Mbl OIPEACIICHHBIX BEIIECTB, ITOHMMAas CMBICI IOKa3aTells
KJIMMATa, OKpY>Karollen cpere; MpeIeIbHON TOMYCTUMOW KOHUECHTPALIMU

MPUHIHUIIBI - yMEHHE TMPOTHO3UPOBATH HEOIArOMPUSATHBIC

OepexIInBOro 9KOJIOTUYECKHUE TOCHEACTBUS MPEATPUHUMAECMBIX

MIPOU3BOJCTBA, | ACUCTBUH, IPEIOTBPAILATH HX;

3¢ heKTHBHO - pacumpermne OTIbITa NEeATeTbHOCTH

JIEHCTBOBATh B | HKOJIOTMYECKON HAIIPaBICHHOCTH;

Ype3BbIYANHBIX | - OBJIaJIEHHE HaBbIKAMHU Y4eOHO-HCCIIEI0BATENBCKOI,

CUTyalUAX IPOCKTHOU U COLMAJIBHON ACATCIIbHOCTH,

K 3.1. - OCYIIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE | BJIAJICHUE OCHOBHBIMHM METOJaMU HAy4YHOI'O [TO3HAHMS BELIECTB U
Hcnonb30BaTh | MOBEACHHE B PA3IMYHBIX CUTYAIUSX, HPOSBIATH | XUMMUYECKHUX SIBJICHUH (HaOIr0eHUE, H3MEPEHUE, SKCIIEPUMEHT,

JTAaHHBIE TBOPUYECTBO U BOOOpa)keHUE, ObITh MHULIMATUBHBIM | MOAEIUPOBAHNE);

1ab60paToOpHOTO

XUMHUYECKOTO U

OHOJIOTHYeCKOT

0 aHaJIN3a BOJIBI
ISt
MOHHMTOPHHTA
ee
TUTHEHUYECKUM
HOpMaTUBaM
COOTBETCTBUS
JEHCTBYIOIUM




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHoBHOE coep:KaHue 64
BT. U..

TeopeTuyeckoe o0yueHue 30
MPAKTUYECKUE 3aHATUL 24
nabopaTopHEIC 3aHATHS 10
IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE CO/lep:kaHue (coep:KaHne 6
NPHUKJIATHOTO MOIYJIs)

BT. U..

TeopeTHYecKoe 00ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTouHas aTrecTanus (3a4er) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OBLeM 19C0B dopmMupyembie
pAasiesIoB U TeM Ja6opaTopHbIe M MPAKTHYECKHE 3aHITHS, IPUKJIATHON MOLYJIb KOMIIETeHIHH
1 2 3 4

OcHoBHoOE coiepKaHue 64
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
Crpoenne atomoB | Teoperuueckoe o0ydeHune 2
XAMIICCKUX CoBpeMenHass MoIENb CTpoeHHss aroma. CHUMBOJIMYECKUM S3BIK XHMHH. XHMHYECKUH DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(purypamus atoma. Knaccudukanuss XUMHYECKUX 3JIEMEHTOB (s-, P-, d-31€MeHTHI).
fipupona BanentHele  3I€KTpOHBI.  BajeHTHOCTb.  DIEKTpPOHHAs  NPUpPOAA  XMMHYECKOM  CBA3M. 2
XAMAHECKON DIIEKTPOOTPHUIIATETIBHOCTh. BHIBI XHMHYECKOH CBA3M (KOBAJICHTHAs, HWOHHAS, METAJUINYCCKas,
CBs3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs

IIpakTHYeckne 3aHATHS 2

Pellenue 3aJaHuii Ha WUCHOJIB30BAHUE XWMHUYECKONM CHMBOJIMKM M Ha3BaHMH COEIMHEHUH 110

HOMEHKJIAType MEXIYHAPOIHOIO COX03a TEOPETUYECKON U IPUKIIAAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI

IS COCTABIICHUS. XUMUYECKUX (OPMYJI JABYXaTOMHBIX COEIMHEHUH (OKCHIOB, CYIb(HI0B, THAPHIOB U

T.IL.) ¥ APYTUX HEOPTAaHUYECKUX COEAUHEHHM OTIEIBHBIX KJIaCCOB. 2

[NpakTHyecKue 3aJaHus Ha YCTAaHOBJICHUE CBS3M MEXIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U

NEPHOIUUECKUM U3MEHEHUEM CBOWCTB XUMHUYECKHMX DJIEMEHTOB M UX COEIAUHEHUH B COOTBETCTBHUHU C

nosiokeHrneM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
Iepuonnyecknii | [pakTHYecKue 3aHATHS 2 OK 02
3aKOH H TabmHIa [Meproanyeckas cucreMa XUMHIeCKuX siemenToB J[. M. MenneneeBa. ®u3ndeckuii CMBICIT
1. Menneneesa [Tepuoanueckoro 3akona J[.1. Meneneesa. 3akOHOMEPHOCTH H3MEHEHHS CBOUCTB XMMHYECKHX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOMKHBIX BENIECTB B COOTBETCTBUH C MOJIOKEHUEM

XHMHYECKOT0 dyieMenTa B [leproanueckoii cucteMe. MUpOBO33PEHYECKOE M HAYYHOE 3HAYEHHE

[Tepuonnueckoro 3akona [I.1. Menaeneesa. [Ipornossl [{.1. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYECKHUX BJIECMEHTOB.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUI HA XapaKTepU3aALUI0 XUMAYECKUX
3eMeHTOB «MeTalmn4eckie / HeMeTaTHIeCKIEe CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U TTOJIOKEHUEM B MEPUOIMUECKON CUCTEME
xuMudeckux aneMeHToB .M. Mengeneeay
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Pa3nen 2. XuMn4yeckue peakuuu 10
Tema 2.1. Tunsl | OcHOBHOe coiep:KaHue 4 OK 01
XUMHUYECKHX Teopernueckoe odyuenue 2
peakui Krnaccudukanus u TUIBI XUMUYECKUX peaKlui ¢ yuacTHeM HeopraHudeckux BemiecTB. CocraBieHue

ypaBHEHUH PEaKINi COSTMHEHUS, PA3JIOKCHUS, 3aMeIICHHsI, 0OOMEHa, B T.4. peaKIUii TOPCHUS,

OKHCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUs OKHCIIEHUSI-BOCCTaHOBIIEHUS. CTeneHb oKuciaeHusl. OKUCIUTENb U BOCCTAHOBUTEb. 2

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO

Oanmanca. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEaKIIUU B IPUPOJIC, IPOU3BOICTBEHHBIX MPOIIEccax U

KHU3HECSATEIIbHOCTH OPraHM3MOB

IlpakTH4yeckue 3aHATUSA 2

KonmdgecTBenHbie oTHOMIEHUST B XUMUU. OCHOBHBIEC KOJHMYECTBEHHBIC 3aKOHBI B XHMHH M PaCYeThl IO

YpaBHEHHUSAM XUMHUYECKHX peakiuil. Moib Kak eIuHuIla KoJW4yecTBa BeliecTBa. MomsipHas macca.

3aKOHBI COXPAHEHHUS MAcChl U SHEPrHH. 3aKoH ABoraapo. MomsipHbiii 00beM ra3oB. OTHOCUTETbHAS 2

IUIOTHOCTH Ta30oB. PacyeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKIUN C UCIOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
DNEeKTPOIUTHYCECKA | TeopeTHyeckoe 00ydeHne 2 OK 04
T TACCOUHANA B | Teopys 31eKTPOINTUYECKOM AUCCONUAaMU. VMOHBL. DIEKTPOIHUTEI, HEAIEKTPOJIUTHI. Peakiuu HOHHOTO
MOHHbII 0OMeH obmena. CocTaBieHHE peakluii MOHHOTO OOMEeHa MyTeM COCTaBIEHHUS HX TMOJHBIX M COKPAIICHHBIX 2

MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIEC pEaKIMK. 3aJaHusl Ha COCTABJICHHE HOHHBIX PEaKITHil

JlabopaTopHble 3aHATHSA 2

JIaGoparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIIMXCs BEIIECTB) U MPU3HAKOB 9

XUMHUeCKUX peakuuii. [IpoBeneHue peakimit HOHHOTO OOMEHa, OTpeIeNieHrne CPeIbl BOJAHBIX

pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEAKIU
KonTtpoibHasn

CrtpoeHue BeliecTBa U XUMUYECKUE PEeaKIINU 2
pa6ora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPTAHMYECKHUX BELECTB 16
Tema 3.1. OcHoBHOE coep:xaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe o0y4enue 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

[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

HpaRTn'{ecmle 3aHATHUHSA

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

OK 02
IIK 3.1

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIIIECTB

OcHoBHOE€ CoacpKaHuEe

Teoperuueckoe o0yueHue

Meramibl. O6mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaioB. CriocoObl TOJIy4eHHs. 3HAaYeHUe
METAJIJIOB M HEMETaNIOB B TPHUPOJAE W KHU3IHEACSITEILHOCTH 4YelloBeKa W opranu3mMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HH

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

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUI,
BBICHINX OKCHJIOB U THAPOKCHUJIOB

IIpakTHYeckue 3aHATHSA

CocraBneHrne ypaBHEHMM XUMHUYECKHX PEAKIMI C Yy4aCTHEM IPOCTBIX M CIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYEeCKUX CoJei,
XapaKTEPU3YIOIUX UX CBOUCTBA.

OK 01
OK 02
K 3.1
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Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHX 3a/JaHUN Ha CBOMCTBA, COCTaB, MOJYYCHHUE U
0e30MacHOe UCIOJIb30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUYECKOH
JESTEIbHOCTH YEJIOBEKa

Tema 3.3.
Nnentuduxanys
HEOPraHMYECKUX
BEILIECTB

OcHoOBHOE co/lep:KaHue

JlabGopaTopHble 3aHATUSA

JlaboparopHas padota «aentuduxariss HEOpraHU4eCKUX BEIIECTBY.

Pemienue skcriepuMEHTANbHBIX 3a/ad MO XUMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, IIO
pacro3HaBaHUIO U MOTYYSHHUIO COSAMHEHUN METAIJIOB U HEMETAJIIOB.

WNnentudukanuss HEOPraHWYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOKCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS

KonTpoasnas
pabora 2

CBolicTBa HEOPTaHUYECKUX BEILECTB

OK 01
OK 02
OK 04

Paznea 4.

CTpOCHHe M CBOMCTBA OPraHnveCKMuxX BEIECTB

24

Tema 4.1.
Kiaccudukanms,
CTpOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOE CoacpKaHue

TeopeaneCKoe oﬁyqe}me

[losiBieHne M pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
3HAYEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHMMHMYECKOE CTPOCHHE KaK NOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH.
OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuii A.M. bytieposa.
VYriepoaHblid CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO
cTpoeHus MoieKyn. M3omepus 1 u30Mepsl.

[lonsitTue o @QynkuuoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUM OPraHUYECKUX
COeIMHEHUI. MeXyHapoaHast HOMEHKIATypa U MIPUHIUIIEI HOMEHKJIATYPbI OPraHUYECKUX COCIUHEHUN.
[TonsiTre 00 a30TconEpKaALINX COEAMHEHUSIX, OMOJIOrMYEeCKH aKTUBHBIX BellecTBax (yriieBojax, Kupax,
OesKax u Jip.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTHYecKkne 3aHATHA

Homenkiarypa opraHnyeckux COEIWHEHHH OTACIBHBIX KJIACCOB (HACHINMICHHBIEC, HEHACHIIICHHBIC W
apoMaTHYeCKHUE YTIIEBOJOPOJbI, CIUPTHI, (DEHOJIBI, abJIETH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTIACIBHBIX
KJIACCOB, HCIIONIb3Yysl WX HAa3BaHUS MO CHUCTEMATHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TuIepuH, (eHomn, (GopmanbAeTrun, YKCyCHas KHCJIOTa, TIWIUH). PacdeTsl mpocrenmein
(hopMyIIbI OpraHuYecKOi MOJIEKYJIBI, HICXOJSI U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
K 3.1

OcHoBHOe coepkaHue

12
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Tema 4.2.
CBolicTBa
OpPTaHUYECKHUX
COCIMHEHU I

Teopernueckoe odyuenue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJaccu()UKAMU ¥ HOMEHKJIATYyphl BHYTPH KJIacca; TOMOJIOTHUYECKUH psif v o0mas popmyrna; H3oMepus;
(bu3nyecKkre CBOMCTBA; XUMUYECKIE CBOMCTBA; CIOCOOBI MOTYUYCHHS):

— MpenebHbIe YIIIEBOAOPOAbl (AIKaHbl M IUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINIIICHHOCTH U ObITy. CBOMCTBA MPUPOTHBIX YIICBOIOPOIOB, HAXOXKICHHUE B
MIPUPO/IE U IPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (AIKEHBI, ATKUHBI U aJIKaIMEHbl) U apOMaTHUYECKUE YTIeBOA0pObl. ['opeHue aneruieHa
KaK MCTOYHHMK BBICOKOTEMIIEpATYpPHOTO MJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KUCIIOPOACOIepKAIINE COSTUHEHUS (CTUPTHI U ()€HOIIBI, KAPOOHOBBIE KUCIOTHI M A(UPBI, AITbJCTUIIBI U
KETOHBI, JKUPbBI, yrieBoasl). [IpakTHueckoe mNpuUMEHEHUE OJTUICHTIUKONS, TJHIepuHa, ¢eHomna.
[Ipumenenne Qopmanbpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUIa Kak COJM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOKWCTBA Mbljla

— a30Tco/epIKallMe COeAMHEHNS (AMUHBI 1 AMUHOKHUCIIOTHI, OesIkK). BricokoMoneKyispHble COeIUHEHUS
(cuHTeTHYeCKME W OHOJOIMYECKU-aKTHBHbIE). MoOHOMeEp, IOJuUMep, CTPYKTYpHOE  3BEHO.
ITonmMepu3sanus 3THIEHA KAK OCHOBHOE HAIIPABJIICHUE €r0 UCIIOIb30BaHUS.

I'enernyeckas CBs3b MEXKIY KJacCaMHM OPraHU4EeCKUX COECIMHEHUN

HpaRanecmle 3aHATHUSA

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAEIbHBIX KJIACCOB (TpPUBHAIbHAS M MEXAYyHapoJHas
HOMEHKJIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeebHble (aJKaHbl U IUKJIOAJIKAaHbI),
HenpeaeabHbIe (ANKEeHbI, aIKHUHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCTIOTHI U A(UPBHI, aJIbACTUABl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs HA COCTABICHHE YPABHEHMM XMMHYECKHMX PEAKIMM C y4aCTHEM OPraHMYEeCKHX
BELIECTB HA OCHOBAHUHU UX COCTAaBA U CTPOCHUS

CocraBneHue cxeM peakiuii (B TOM 4YHCIEe 1O TMPEATOKEHHBIM IETOYKaM MpeBpalleHuit),
XapaKTEPU3YIOIIUX XUMUYECKHE CBOWCTBA OPTaHUUECKUX COSAMHEHUI OTIEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJYYEeHUs] M Ha3BAaHUE OPraHUYECKUX COCAMHEHUH MO TPUBUAIBHOM WIM MEXKIYHAPOJAHOU
CHUCTEMAaTUYECKON HOMEHKJIAType.
Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHMUYECKUX 3aJaHUN HAa CBOWCTBA OPraHUYECKHUX
COCTMHEHHI OTJEIHHBIX KJIACCOB

JlaGoparopHas padora

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

OK 01
OK 02
OK 04
IIK 3.1
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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. OcHoBHOE coep:kaHue 6 OK 01
Wnentndukauns | Teopernueckoe obyuenne 4 OK 02
OpraHMHCCKIX buooprannueckue coenuHeHus. llpumenenue u Ouosiornyeckas poib YrieBoaoB. OxucieHue OK 04
BCILECTB, MX YIJE€BOJAOB — HCTOYHHUK D3HEPrUM >KHUBBIX OpraHu3mMoB. OOjacTé NpUMEHEHHS aMHMHOKHCIOT. 9 IIK 3.1
SHATCHHC 1 [IpeBpamenus 6e1KoB MUK B opranusme. buonornueckue Gpynkiuu 6enxoB. buonornyeckue GyHxmm
TIPHMCHCHHC B XHpoB. Posib oprannueckoil XMMUU B pelieHUH pobJieM NuiieBoi 0€30MacHOCTH
ObITOBOH 1 .| Pop  oprannuyeckoll XMMHM B pPELICHHH MPOOJIEM SHEPreTUYEeCKOil Oe30MacHOCTH, B Ppa3BUTHH
NMPOMSBOACTBCHHON o 1 1HBI, CO31AHMM HOBBIX MaTepHaoB, HOBBIX UCTOYHUKOB SHEPIUU (AIbTEPHATUBHBIE UICTOUHUKU
JICATCIIEHOCTH sHepruu). OnacHOCTh BO3JAEMCTBHSI HA )KUBbIE OPIaHU3Mbl OPraHUYECKUX BEILIECTB OTJEJIbHBIX KJIACCOB 2
HeqoBeka (YyrineBoJopo/sl, CHUPTHL, (EHOJNbI, XJIOPOPraHUUYECKUE IPOU3BOJHBIC, aJbAETHIbI U JIP.), CMBICI

110Ka3aTeJsl NPeAesIbHO TOMYCTUMON KOHLIEHTpALUU

JlaGopaTopHble 3aHATUS 2

JIaGoparopHas pabota: “UneHTuukanus opraHMyeckiuxX COeAMHEHUH OTIENIbHBIX KJI1acCOB™

WNnentudukanus opraHMuecKUX COEIMHEHUHN OT/AEIbHBIX KJIACCOB (Ha MpUMEpPE allbJETUI0B, Kpaxmala,

YKCYCHOM KHCIJIOTBI, OEJIKOB U T.II.) C UCIOJIb30BaHUEM UX (PU3MKO-XMMUYECKUX CBOICTB U XapaKTEPHbIX 9

KayecTBEHHBIX peakuuii. JleHarypamust Oenka mnpu HarpeBaHuu. LIBeTHble peaknuu OENKOB.

Bo3HuKHOBEHHE aHAIMTHYECKOTO CUTHAja ¢ TOYKM 3PEHUS XMMMUYECKHX IMPOLECCOB MPHU MPOTEKaHUU

KaueCTBEHHOW pPeaKIy, MO3BOJISIIOIIEH HISHTUQUIIMPOBATH NPEAJIOKEHHbIE OpraHN4YeCKHe BEECTBa
Kontpoabnas CtpykTypa 1 CBOHCTBA OpraHMYECKHX BEILECTB 2
pabora 3 PYKTYP p Hl
Pazneu S. Kunernueckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKMX peaKkumii 4
CxopocTh OcHoBHOE coep:kaHue 4 OK 01
XAMHHCCKHX TeopeTnueckoe ofydenne 2 OK 02
DCAKITH. CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3jMuYHbIX (DAaKTOPOB: MPUPOJIBI pPEarupyrouux BeEIIECTB, IK3.1
XHMUIECKOS KOHIEHTPALlM pearupymoomux BeLIECTB, TEeMIEpaTypbl W IUIOMAAH PEAKIIMOHHON MOBEPXHOCTH.
paBHOBECHC TerutoBbie 3GPEKTH XUMUYIECKUX PEAKIMN. DK30- ¥ SHIOTEPMUUECKHE, PEAKIIHH. )

OO6paTumMocTh peakuii. XuMHUYEeCKOe paBHOBECHE U €r0 CMEILIEHUE MTO/1 IEHCTBUEM Pa3IMUHBIX (PAKTOPOB

(KOHLIEHTpalMsT peareHTOB WJIM TPOAYKTOB pEaKIMH, MIaBlIEeHHE, TeMIeparypa) Ais CO3/aHUus

ONTHMAJIbHBIX YCIOBUN MpOTeKaHusl XuMuueckux npoueccoB. [Ipunun Jle laTtense

IIpakTHYeckue 3aHATHSA 2 OK 01
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Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHamu3 (AaKTOPOB, BIMSIONIMX HA H3MEHEHHE OK 02
CKOPOCTH XUMHUECKOW PEeaKLny, B T.4. C MO3ULUI 3KOJIOTHYECKHU 11eJ1eCO00Pa3HOro MOBEACHUS B OBITY U 1K 3.1
TPYIOBOU JAEATEIBHOCTHU B IIETISIX COXPAHEHHSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH PUPOIHON CPEIbl.
Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUMi Ha npumeHeHue npuHuuna Jle-IllaTense s
HaXOXXJCHHUS HAlpaBJICHUS] CMEIICHHUs pPAaBHOBECHS XWMHYECKOM peakuud W aHanu3 (HakTOpOB,
BIIMSIFOIMX HA CMEIIEHNE XUMUUECKOr0 PABHOBECHSI
Pa3neu 6. PactBopsI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
Houstue o Teopernyeckoe odyueHne OK 02
pacTsopax PacTBopenre Kak (U3MKO-XUMHUYECKHMU mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopumocTs. MaccoBast 107151 pacTBOpPEHHOT0 BeriecTBa. CMBICT OKa3aTeNs MPeAeIbHO JOIMYCTUMON K 3.1
KOHIICHTPALIMHU U €0 MCIIOJIb30BAaHKUE B OLIEHKE KOJIOTMYECKON OE30MaCHOCTH.
[IpaBuna 3KOJIOTMYECKH LEJIeCOO0OPa3HOI0 IMOBEACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOIHOW CPENbl; OMACHOCTh BO3JAEHCTBUS HA KUBbIC
OpraHU3MBbl ONPE/IEICHHBIX BEILECTB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUK HA PACTBOPHI, UCIIOIb3yEeMbIC B OBITOBOI U
IIPOU3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOeE coep:kaHue OK 01
Hccnenosanue JlaGopaTopHbie 3aHATHS OK 02
CBOWCTB PaCTBOPOB [ JTaGoparopHas pa6ota «[IpUroTOBICHHE PACTBOPOBY. OK 04
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBo, %) KOHIIEHTpalMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU K 3.1
BOIPOCAMH) U OIPEICNIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAePKAHUE MPUKJIATHOTO MOIYJIA)
Paznen 7. Xumust B GbITY ¥ IPOM3BOACTBEHHOI IeATEIHLHOCTH YeI0BeKa OK 01
Xumus B ObITY M (OcHOBHOE colep:KaHue OK 02
TpOH3BO/ICTBEHHON Teoperuyeckoe o0yueHue OK 04
JeSITeTbHOCTH — = = OK 07
JeTOBeKA Hogelimme 1ocTuXeHUss XUMUYECKON HAYKW U XUMHUYECKON TeXHOJIOTUH. Posib Xxumun B obecnieueHun K 3.1

9KOJIOTMUYECKOH, SJHEPreTUYEeCKON U MUIIeBOW 0€30MacHOCTH, pa3BUTUM MeTUIMHBL. [IpaBuia nmoucka u
aHauM3a XUMHYECKOW HH(pOpMAIMM M3 pPa3IMYHbIX HMCTOYHUKOB (HayuyHas W YydeOHO-HaydHas
JUTepaTypa, Cpe/icTBa MaccoBor nH(popmanuu, ceth HTepHET)

IIpakTHYecKkue 3aHATHA
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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,

4
HAaHOMAaTepHallbl, TEKCTHJIbHBIC BOJIOKHA, WCTOYHHUKH DSHEPIHH, OPraHUYEeCKHE W MHHEPaJIbHBIC
yoOpeHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
SamuTa: [Ipencrapienne pe3yabTaTOB PEIICHUs KeHCOB B (hopMe MUHHU-IOKIIA/Ia C IPe3CHTalneH
IIpomexyTouHas aTTecTalMs MO TUCIHUILINHE (324eT) 2
Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecreYeHHI0
Jns peanuzanuu MmporpamMMbl JTUCHUIUIMHBI JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIINEe
CrelMaibHbIe TOMEUICHUs: y4eOHbI KaOMHET XUMHH.

O6opynoBanue y4eOHOro kKaOuHera (HArJsIHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
Mojiesield MOJIEKYJI, MOJEIN KPUCTAUIMUECKUX PEIIETOK, KOJJIEKIIMU MPOCTHIX U CIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBAMU BOCIIPOU3BEACHUS 3BYKA,
MPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

Oo6opynoBanue Jadoparopuu U Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIIETKHU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEIMETHbIC U TOKPOBHBIE CTEKJA, TUTAHIIETHI JJIs
KareJbHBIX peakuuid, GuibTpoBasibHasg Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
pOOKH, HA0Op PEaKTHUBOB, CTCKJISIHHBIC MATOYKH, INTATHBBI JUIS MPOOHPOK; MEPHBIC IMIIMHIPHI,
BOPOHKHU CTEKJISIHHBIE, BOPOHKH AenuTenbHble uuHapuueckue (50-100 M), CTynKu ¢ MEeCTUKOM,
dapdopoBbIe YaIKH, MMHIETHI, (GUIBTPH OYMaKHEIC, BaTa, MapJisl, 4aCOBBIE CTEKJIA, JICKTPOILIUTKH,
1abopaTopHbIE ITATUBbI, CHUPTOBBIE TOPETKU, CIIUYKU, TPUOOP AJIS MOTYYSHHs Ta30B (MK MpoOrpKa
C Tra3o0TBOAHON TpyOKOM), Aepxkareau JUisi MPOOUPOK, CKISIHKK JUIsl XpaHEHUS pEaKTUBOB,
pa3fgatoyHble JIOTKU; XxuMudyeckue crakansl (50, 100 u 200 mi); mmaTenu; MUHIETHI; CEKYHIOMEPHI
(Tatimepsl), MepHbIe Tpooupku (Ha 1020 mur) u MmepHbIe KotObI (25, 50, 100 1 200 Mit), BoasHas OaHs,
CTEKJISTHHBIC MMaJIOYKK; KOHNYecKHre KoyObl st TutpoBanus (50 u 100 mi1); MHAMKATOPHBIE MOJIOCKH
11t onipeesiennst pH v cranapTHas MTHANKATOPHAS [IKaJa; YHUBEPCATbHBIA UHANKATOD; MUIIETKU HA
1, 10, 50 mut (wm go3atopel Ha 1, 5 m 10 mut), maGopaTopHble Bechl, pH-MeTphl, u Jp. 1abopaTopHOE
obopyoBaHue.

3.2. UnopmannonHoe odecnevyenne peajusanum NporpamMmbl

Jlureparypa
OcCHOBHBIEC HCTOYHUKHU:

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

CIIO, 2023.

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

3) Ta6puensa O.C., Octpoymos W.I'., Cnaakos C.A. Xumusi. ba3ossrit 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 — pecypebl
http://gu-unpk.ru/chair/chemistry/study ( 'ocynuBepcuter — YHIIK )
http://www.xumuk.ru/ ( cepsucsl: Heopranuueckue peakiuu, Opranndeckue peakiui, MosspHbie
maccol, @opmarupoBanue hopmyn, Penaktop popmyn, YpaBHuBaHuE peakiuii, DIEKTPOHHOE
cTpoenue aromoB, Urpa « Tabnuna Menneneesa » , TepmoauHamuueckue cBoiictBa, Koueprep
Benu4uH, ['ansBanonapa, EI'J)
http://www.chem.msu.su/rus/elibrary/ ( Caiit xumuueckoro daxynpreta MI'Y. )
OcHoBsl xumun. MHaTEpHET-yueoHuk (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 (mpeamernsbie pe3ynbtarsl no aucuuruie) u GI'OC CIIO.

Ne OK/IIK |(Moaynas/Pa3nen/Tema Pe3yabTaT 00yueHus THunbl 0LIEHOYHBIX MePONPUATHI
I OcHoBHOe coep:kaHne
1 Paznen 1. OcHoBBI ®opMyJIHpPOBaTH 0a30BbIE
CTPOEHHs BellecTBa NOHATHUS ¥ 32KOHbI XHMHH
1. Tect «CTpoeHuEe aTOMOB XUMHUYECKUX
3JIEMEHTOB U IPUPOJA XUMUIECKOI
CBSI3UY.
2. 3agauy Ha COCTaBICHUE XUMUYECKUX
OPMYJI ABYXaTOMHBIX COCIMHEHHUH
CocTaBnaTh XUMHYECKHE EIZ)KIZHZOBH CY);I, DUIOB mnﬂpmos i)
(hopMyITBI COEeTMHEHUI B » & » THAD o
CrpoeHue aToMOB 3. 3agaHus Ha UCTIOIH30BAHUE
COOTBETCTBHU CO CTETICHBIO . .
XUMUAYECKHX 3JIEMEHTOB U XMUMUYECKOI CUMBOJIMKH U HAa3BaHUH
1.1 | OKO01 . OKUCJICHUS XUMUYECKHX N
NpUPOaa XUMUIECKOH COCZMHEHHI TI0 HOMEHKJIAType
3JIEMEHTOB, UCXOS U3 .
CBSI3U MEXTyHapOIHOTO COI03a TEOPETUUECKOM
BaJICHTHOCTH U o
1 TIPUKJIATHON XMMUHU U TPUBHATIBHBIX
ANIEKTPOOTPULIATEIHHOCTH o
Ha3BaHUH AJIS1 COCTABJICHUS] XUMUIECKHUX
(hopMyI IBYXaTOMHBIX COCTMHEHUIMA
(oxcumoB, Cynb(hUA0B, THAPUIOB U T.IL.) H
JPYTUX HEOPraHUYECKUX COCAMHEHHUN
OTJETBHBIX KIIacCOB
1. Tect «Merammndeckue /
HEMETAJINYECKHE CBONUCTBA,
ANIEKTPOOTPHULIATETBHOCT M CPOJICTBO K
JIEKTPOHY XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOCHHUEM U TIOJIOKEHHEM B
NEPUOJITUECKON CHCTEME XUMHUECKUX
XapakTepus3oBaTh anemeHToB .M. MenneneeBay.
XUMUYECKHE 3JIEMEHTHI B 2. IlpakTuueckue 3aJaHus Ha
. COOTBETCTBHH C UX CTaHOBJICHHE CBSI3U MEXJy CTPOCHUEM
OK 01 [lepuonuueckuii 3aK0H 1 Y Ay ¢1p
1.2 MIOJIOKEHHEM B aTOMOB XMMHYECKUX 3JIEMEHTOB U
OK 02 |rabmuua JI.W. MenzeneeBa

TIEPUOANYECKON cucTeMe
XUMHNYECKHX JJIEMCHTOB
H.N. MenneneeBa

MEPUOIUYECKUM U3MEHEHUEM CBOICTB
XUMHUYCCKUX BJICMCHTOB U UX
COEIMHEHUN B COOTBETCTBHUU C
nonoxenueM Ilepuoauyeckoit cucreme.
3. IIpakTHKO-OPHUEHTHPOBAHHBIE
TEOPETUUYECKUE 3aJIaHUs Ha
XapaKTepU3aLUI0 XUMUYECKUX
n1aeMeHTOB: «MeTaumueckue /
HEMETaIIMYECKHEe CBOMCTRA,
3JIEKTPOOTPULATEIBHOCTD U CPOJACTBO K
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OK/IIK

Mopayas/Pa3znen/Tema

Pe3yabTaT 00yueHus

THNBI OEHOYHBIX MepPONPUATHI

AJIEKTPOHY XUMHUYECKHX DJICMECHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHHUEM U MOJIOKEHUEM B
MEPUOTUYECKON CUCTEME XUMUYECKUX
anemenToB JI.J1. MennaeneeBa»

Paszgen 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peaKknui

KonTtpoannas padora
«CTpoeHne BeIIeCTBA U XUMHNYECKHE
peaknum»

2.1

OK 01
OK 04

Tunel xXUMHYECKHIX
peaxkuuii

CocTaBnaTh peakuuu
COCIIUHECHMSI, PA3JIOKCHUS,
oOMeHa, 3aMeIIeHu,
OKHCIUTEILHO-
BOCCTAaHOBHUTCJIBHBIC
peaxiyu

1. 3amauyn Ha cocTaBlI€HNE YpaBHEHUH
peaxumii:

— COCIMHEHUS, 3aMEIICHHS, Pa3JIOKECHUS,
obMeHa;

— OKHCJIUTENBHO-

BOCCTaHOBHUTENIBHBIX PEaKmuii ¢
UCTIONIb30BAaHUEM METO/Ia HIIEKTPOHHOTO
Oananca.

2. 3agauyn Ha pacdeT MacChl BEIIEeCTBa
i 00béMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce Wi 00bEMY OJTHOTO U3
y4YacTBYIOIINX B PEAKIMH BEIIECCTB,;
pacuérsl

Macchl (00bEMa, KOJIMYECTBA BEIISCTBA)
MPOIYKTOB PEaKIINH, €CIIH OJJHO U3
BEILIECTB NMEET IPHMECH

2.2

OK 01
OK 04

DIIEKTPOIUTHYECKAS
JUCCOLIMAIINS U HOHHBIN
oOmeH

CocTaBnATh ypaBHEHHUS
XUMHYECKUX PEaKINu
MOHHOTO OOMEHa C yJ9acTueM
HEOPraHMYECKHUX BEUIECTB

1. 3amanus Ha cocTaBJIeHHE
MOJICKYJISIPHBIX M HOHHBIX PEaKLUi C
y4acTHEM KHUCJIOT, OCHOBAaHUH U COJIEH,
YCTAHOBJICHWE U3MEHEHHSI KUCIIOTHOCTH
Cpelsl

2. JlabopartopHas padota "Tumsl
XUMHUYECKUX peaKiuii”

Pa3nen 3. Ctpoenne u
CBOMCTBa
HEOPTraHUYEeCKUX
BelleCTB

HccienoBats cTpoeHne u
CBOICTBA HEOPraHUYEeCKUX
BEIIECTB

KonTtposnHas padora
«CBolicTBa HEOPTAHMYECKUX BelIeCTB)
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OK/IIK

Mopayas/Pa3znen/Tema

Pe3yabTaT 00yueHus

THNBI OEHOYHBIX MepPONPUATHI

3.1

OK 01
K 3.1

Kiaccudukarms,
HOMEHKJIATypa U CTPOCHHE
HEOPraHUYECKUX BEIICCTB

Knaccupunuposatsb
HEOpraHNYEeCKHE BEIIECTBA B
COOTBETCTBHH C HX
CTPOCHUEM

1. Tect «HomeHnknaTypa 1 Ha3BaHUE
HEOPraHMYECKUX BEIIECTB UCXOAS U3 UX
XUMHYECKOH (POPMYITBI HITN COCTaBICHNE
XUMHYECKOH (POPMYIIBI HCXOS U3
Ha3BaHHSA BEIIECTBA MO0 MEXIYHAPOIHOM
WJIM TPUBHAIFHOW HOMEHKIIATYPEY.

2. 3aga4n Ha pacyeT MacCOBOU JOJH
(Macchl) XMMHYECKOTO 3JIEMEHTa
(coenmHeHMs) B MOJIEKYIE (CMECH).

3. IIpakTrueckue 3aaHus 110
KJaccu(uKaluy, HOMEHKIIAType U
XUMHUYECKUM (hOpMyJIaM HEOPTraHHIECKUX
BEIIECTB Pa3IMIHBIX KJIACCOB.

4. IIpakTiyeckue 3aaHus Ha
olpesieNIeHNe XUMUYECKOH aKTUBHOCTH
BEIIECTB B 3aBICHMOCTH BUA
XUMHYECKOH CBSI3M U THITA
KPUCTAJUINYECKOMN PEILETKH

3.2

OK 01
OK 02
IIK 3.1

DU3NKO-XUMHUYECKHE
CBOMCTBA HEOPTaHUYECKUX
BEIIECTB

YcraHaBnuBaTh 3aBUCHUMOCTD
(hM3UKO-XUMUYIECKIX
CBOMCTB HEOPTaHUIECKIX
BEIIECTB OT CTPOCHMUS
aTOMOB M MOJIEKYJI, @ TaKXKe
THUIA KPUCTATIINYECKON
peneTku

1. Tect «OCOOCHHOCTH XMMHUYECKUX
CBOWCTB OKCHJIOB, KMCJIOT, OCHOBAHHI,
aM(pOTEePHBIX THAPOKCHIIOB H COJICH.
2. 3ajaHus Ha COCTaBJIEHUE YpaBHEHUI
XUMHYECKUX PEAKIUH C y4aCTHEM
IIPOCTHIX M CIOXHBIX HEOPTAHUIECKUX
BEIIECTB: OKCHIOB METAJLIOB,
HEMETAJUIOB U aM(OTEPHBIX 3JICMEHTOBR;
HEOPTaHUYECKUX KHUCIOT, OCHOBAaHUH U
aM(OTEepPHBIX THAPOKCHIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIUX UX CBOICTBA U
CIIOCOOBI ITOTYYEHUSI.

3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETHUECKUE 3aJ[aHHs Ha CBOWCTRA U
MIOJTy4YeHUE HEOPTaHNUECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentudukanus
HEOPraHMYECKHUX BEIIECTB

HccnenoBaTh KaueCTBEHHEIE
peaKIy HEOPTaHUIECKHUX
BEIIECTB

1. [IpakTHKO-OPUEHTUPOBAHHBIC 3aJTaHUS
10 COCTABIICHUIO XUMUYECKIX PEAKIIHA C
y4acTHEeM HEOPTaHHYECKUX BEIIECTB,
UCIOJIb3YyEeMBbIX I UX WACHTU(UKALINY.
2.JlaGoparopHas pabora:
“Unentudukaiis HeOpraHMIECKUX
BEIIECTB”

Pasnen 4. CtpoeHue u
CBOICTBA OPraHNYecKuX
BeIeCTB

HccienoBars cTpoeHne u
CBOICTBA OPraHNYeCKHX
BelIeCTB

KonTtpoanHas padota
«CTpoeHne M CBOMCTBA OPraHMYeCKUX
BeIIeCTB»
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Ne OK/TIK |(Moayns/Paznen/Tema Pe3yabTaT 00yueHus THNBI OEHOYHBIX MepPONPUATHI
1. 3agaHus Ha COCTaBICHNE HAa3BaHUM
OpPTraHNYECKUX COeIUHEHUH 10
TPUBUAILHON MITH MEXKIyHAPOIHON
CUCTEMaTHYEeCKON HOMEHKJIaType.
Knaccupunmposatsb
OK 01 |Knaccudukamms, CTpoeHHE 2. 3agaHus Ha COCTABJICHHUE ITOTHBIX U
41 |IIK3.1 |uHOMeHKIATypa OPTAHITHCCHE BEIIECTBA B o e AIIEHHBIX CTPYKTYPHBIX (GOPMYIT
' ' P COOTBETCTBHH C HIX p PYKTYP pMY
OpraHMYECKUX BEUIECTB OpPraHUYECKUX BEIIECTB OTACIBHBIX
CTPOCHUEM
KJIaCCOB.
3. 3agaun Ha OMpECIICHHE MTPOCTEeHIIIEH
(hopMyIbI OpraHUYecKON MOJIEKYIIHI,
HCXOJIS M3 3JIEMEHTHOTO cocTasa (B %)
1. 3amaHus Ha COCTaBIEHNE ypaBHEHUH
XUMHUECKUX PeaKuil ¢ yuacTueM
OPTraHMYECKHUX BEILECTB HA OCHOBAHUH HX
COCTaBa U CTPOCHHUS.
OK 01 2. 3ajaHus Ha COCTaBJIEHUE YpaBHEHUI
YcranaBiuBaTh 3aBUCUMOCTD o
OK 02 XUMUYECKUX PEaAKIUi,
. (hM3UKO-XUMUYIECKIX
OK 04 |CgoiicTBa OpraHUYECKUX . WUTEOCTPUPYIOIINX XUMUYECKUE
4.2 o CBOMCTB OpraHNYECKUX N
I[IK 3.1 |coenuHeHui CBOMCTBA C y4ETOM MEXaHHU3MOB
BEIIECTB OT CTPOCHUS .
K 3.1 MOTEKVIT MIPOTEKaHUs TaHHBIX peakiuil u
4 TeHETHUECKON CBSI3M OPraHMYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a/1a4uu IO ypaBHEHUSIM
peaxuii C yyacTHeM OpraHu4YeCKUX
BELIECTB.
Wnentudpukanms
OK 01 A (ucar 1.IIpakTUKO-OpHEHTUPOBAHHbIE 331aHUS
OpraHMYeCcKUX BEIIEeCTB, UX |MccnenoBaTh KauecTBEHHBIE .
OK 02 10 COCTABIICHUIO XUMUYECKUX PEaKIUil C
3Ha4YeHHE U IPUMEHEHNE B |peaKlUi OPraHUYEeCKUX
43 | OKO04 . . y4acTHEM OpTraHHMYeCKHX BELIECTB, B T.U.
OBITOBOM U COCIMHEHHH OTAEIBHBIX
LJIK 3.1 . UCIOJIb3yEMBIX JUIS UX UACHTU(UKALIUN B
MIPOM3BOICTBEHHOM KJIaCCOB
OBITY M IPOMBIIUICHHOCTH.
JIeSITEIbHOCTH YeJIOBeKa
Paznen 5. Kunernyeckne |Xapakrepu3oBaTh
U TEPMOJAMHAMMYECKHE |BJHSIHME PAa3IHYHbIX
5 3aKOHOMEPHOCTH (axTOpOB HA paBHOBECHE H
NMPOTEKAHNS XUMHYECKHX |CKOPOCTh XUMHYECKHX
peaxkuuii peakuui
XapakrepuzoBatb BiusiHue | [IpakTHKO-OpHeHTHPOBaHHBIE
KOHIEHTPAIUN TEOpeTHUECKHE 3aJaHNs Ha aHAJIHN3
pearupyoonmx BemecTB U (hakTOpOB, BAUSIOIMX HA H3MEHEHHUE
OK 01 TEMIEPaTyphl HA CKOPOCTh  [CKOPOCTH XUMHUYECKOW PEAKIIMH.
CKOpPOCTb XUMHUYECKUX .
OK 02 . XUMHUYECKUX PEaKIUil IIpakTHKO-OpHEHTUPOBaHHBIE 3a/1aHUS HA
5 peaknuii. XuMHYECKOe
K 3.1 ABHOBECHE XapakTepu3oBaTh BIUsSHUE |NpUMeHeHHe npuHuuna Jle-Illarense s
p W3MEHEHUS! KOHUCHTPALMN  |HAaXOXKACHHUS HAIPABJICHUS CMEIICHUS
BEIIECTB, PEAKINH CPEJIbl U | PaBHOBECHS XUMUYECKON peakiuu 1
TEMIIepaTyphl Ha CMENICHNE |aHaU3 (PaKTOPOB, BIMSIONINX Ha
XUMHUYECKOTO PaBHOBECHS  [CMEILIEHHE XUMHUYECKOTO PaBHOBECHS
HccaenoBath HCTUHHBIC
6 Paznen 6. PacTBopsl PacTBOPHI € 32JaHHBIMH

XapaKTepUCTHKAMH
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Ne OK/TIK |(Moayns/Paznen/Tema Pe3yabTaT 00yueHus THNBI OEHOYHBIX MepPONPUATHI
1. 3agaun Ha TPUTOTOBIICHHE PACTBOPOB.
OK 01 2. IIpakTHKO-OpUEHTUPOBAHHBIC
OK 02 Paznuuate nctunHbIE pacueTHbIC 3aaHus HA IUCIIEPCHbBIE
6.1 ITonsiTre o pacTBOpax .
K 3.1 PacTBOpPBI CUCTEMBI, HUCIIOJIb3YeMbIE B OBITOBOM U
MIPOM3BOCTBEHHOM JIeATENFHOCTH
YeIIoBeKa
OK 01 Uccnenopats huzuko
OK 04 |HccremoBanue CBOMCTB - JlaGopaTtopnas pabora
6.2 XHMHYECKHE CBOMCTBA w ’
IIK 3.1 |pacTtBOpOB [IpurorosneHue pacTBOPOB
HCTUHHBIX PACTBOPOB
11 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlepP:KaHue (CoAep:KaHue MPUKJIATHOTO0 MOIYJIs1)
OueHuBaThH NMOCJIEACTBUS
Paznen 7. OBITOBOI 1
7 Xumus B ObITY U NMPOU3BOJACTBEHHOM 3ammTa Keiica (¢ yueTrom Oyayuiei
MPOU3BOJACTBEHHOMH JNeSITeJJbHOCTH YeJIOBEeKA ¢  |MpodeCcCHoHATILHOM AesITeTbHOCTH)

JCHATECJIbHOCTH YE€JI0BECKA

MO3UIINI YKOJOrHYeCKOi
0€e30macHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 3.1

Xumus B OBITY U
MIPOU3BOICTBEHHOU
JESITeIbHOCTH YelIOBEKa

O11eHUBaTh MMOCIIEACTBUI
OBITOBOH U
MPOU3BOICTBEHHOU
JIeSITeIbHOCTHU YEJIOBEKA C
MO3HIAHN SKOJIOTTIECKOMN
0€3011aCHOCTH

Keiic (c yuerom Oymymieit
poheccCHoHaIbHON NEATENbHOCTH)
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