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1. MACIHHOPT PABOYEN MPOI'PAMMBI YYEBHOM JUCIHHAIIJINHBI
«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 TporpamMmbl st mpodeccun 08.01.28 «Mactep OTmemouHBIX
CTPOUTEIHHBIX U JCKOPATHBHBIX PabOT»

TpynoeMKkocTh AUCHUILIUHBI « XUMHUS» Ha 0230BOM YPOBHE COCTaBIsET 72 yaca,
U3 KOTOpBIX 64 yaca — 6a30BbIi MOYNb (6 pa3zaesnoB) U § 4acOB — MPUKIAAHOW MOIYIIb
(1 paszmen), BKJIIOYAIOMIMKI MPAKTUKO-OPUEHTUPOBAHHOE CoOJEpKaHHe Mpodeccuu
08.01.28 «MacTep OTIeI0YHBIX CTPOUTEIIBHBIX U JCKOPATUBHBIX PadbOT .

[IpuknagHoil MOaynb BKJIOYaeT oAuH pazaen. Pazgen 7 «Xumus B ObITy U
MIPOU3BOJCTBEHHOM JIEATEIbHOCTH 4elioBeka» peanusyercs misa npodeccun 08.01.28
«MacTtep OTZIeNIOUHBIX CTPOUTEIBHBIX U JEKOPATUBHBIX pabOT» Ha Marepualie Kecos,
CBSI3aHHBIX C HKOJIOTUYECKON O€30MacCHOCTHIO M OIICHKOW MOCIEJACTBUNA OBITOBON U
MPOU3BOJICTBEHHON JESATEIBHOCTH, IO OTpaciaM Oyaymieil mnpodeccuoHalbHON
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 KApTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO NTOBEJICHUS B IPUPOIHOM CpeeE.

3apaum IMCUMILIUHBI:

1) chopmupoBaTh NOHMMAaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXXAaIOUIEH Cpele, UEJOCTHOM HAy4YHOU KapTHUHBI MHpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATh (POPMyJIbl HEOPTAHMYECKUX M OPraHUYECKHUX
BEILIECTB, YPABHEHUS] XUMUUYECKUX PEAKIIUM, OOBIACHITh UX CMBICI, UHTEPIPETUPOBATH
pPEe3yIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIIMX  XUMHYECKHX
AKCTICPUMEHTAJIBHBIX UCCIIEIOBAHUH C COOII0OICHHEM MPaBUI 0€301acCHOTO 00paIeHUs
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BuUTh YMEHHS HCIOJIb30BaTh WMH(OpPMAIMIO XUMHYECKOIO XapakTepa Hu3
Pa3IMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEICTBUS CBOEH JEATEIbHOCTU U
XUMHUUYECKUX TIPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) chopmMupoBaTh MOHWMAHUE 3HAYMMOCTU JOCTHIKCHHM XUMHUYECKOW HAyKU U
TEXHOJIOTHM JIJIs1 pa3BUTHUS COITUATBLHOM U TPOU3BOACTBEHHOM cdep.



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

ocHoBe ®I'OC COO

Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHUS AUCHHILINHBI
HAMMEHOBaHHU
e

¢popmupyembIx O06mme JlucuunmHapHbIe

KOMIIeTeHIN i

OK 01. B yacTH TPY10BOr0 BOCIIMTAHMSA: - BIQJETh CHCTEMOW XUMMYECKMX 3HaHMHM, KOTOpas BKJIIOYACT:

BI)I6I/IpaTI> - TOTOBHOCTb K TpyAdy, OCO3HAHHUC LCHHOCTH | OCHOBOIIOJAraromue ITOHATUS (XI/IMI/I‘IGCKI/Iﬁ OJICMCHT, aTOM, OJJICKTPOHHAas

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

peliCHud 3a1a4 | - T'OTOBHOCTb K aKTUBHOM ACATCIIBHOCTU | B&AJICHTHOCTDL, JJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCJICHHA, XUMHUYCCKASA

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

BHOU CMOCOOHOCTh ~MHUIMHMPOBAThH, IJIAHUPOBATh MW | QYHKIMOHAIBHAS TPYIIa, paguKai, U30MEpHs, U30Mephbl, TOMOJIOTUYECCKHNA

NESITeIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | pSA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- U a30TCO/AEpIKaIle COeIMHEHHUS,

NPUMEHUTENBH | - HHTEpEC K pa3sIuYHBIM cdepam | OMOIOTHYECKH aKTHUBHBIE BellecTBa (YIJIEBOJBI, JKUPBI, OCIKH), MOHOMED,

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

KOHTEKCTaM OsjajieHe  YHHBEPCAJIBHBIMH  y4eOHBIMH | KDUCTAJUTMYECKAsl PEIIeTKa, THIBI XUMHUYECKHX PEaKIid (OKHUCIUTEIBHO-
NMO3HABATEJILHBIMH AeliCTBUSIMU: BOCCTAHOBUTEIIbHBIE, K30-U 3HJIOTEPMUUYECKHE, PEAKLIMH HOHHOIO OOMEeHa),
a) 0azoBble JIOTHYECKHUe AelicTBUS: pacTBOp, DIEKTPOIUTHI, HEIIEKTPOIUTEI, DIEKTPOJIUTHYECKAS TUCCOLMAIINS,
- CaMOCTOSITENILHO dbopmynupoBaTh U | OKUCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XMMUUYECKON peaKkIui, XUMUYECKOe
aKTyaJIM3upoBaTh NpPoOJIEeMy, paccMaTpuUBaTh €€ | pABHOBECHE), TEOPHM UM 3aKOHBI (TEOPHS XHMHYECKOTO CTPOCHHS
BCECTOPOHHE; opranudeckux Bemects A.M. bytiepoBa, Teopus 3IEKTPOIUTHYECKOM

- 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, MMOJIyUEHUH U OE€30IIaCHOM HCIIOJIb30BaHUH
BAOXHEUIIMX HEOPraHMYECKUX M OPraHMYecKHUX BeUIeCTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- yYMEThb BBIABJIATH XapaKTEpHblE NPHU3HAKM M B3aUMOCBSA3b H3YYEHHBIX
HOHﬂTHfI, IMPUMCHATHE COOTBETCTBYIOIIUEC ITOHATUA IIPU OIMMMUCAHUU CTPOCHUA U
CBOMCTB HEOPraHMYECKMX W OPraHMUYECKHUX BEIIECTB M HUX IPEBPALLECHUI;
BBISIBJIATD B3aNMOCBA3b XUMHUYCECKUX 3HAaHUH C IIOHATHUSIMU n




- BHOCUTH KOPPEKTHUBHI B JCSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJIsIM, OIICHUBATH
PUCKU TIOCITIEACTBHIA e TSIILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BJIQJICTh HABBIKAMH Y4€OHO-HUCCIIEeIOBATEIILCKON 1
MPOCKTHOM NEATEIbHOCTH, HAaBBIKAMU pa3peIicHUs
pooem;

- BBIIBJIATH IPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UPOBATh 3a7ady, BBIBUTATH 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, IPOTHO3HPOBATh HW3MCHCHUEC B
HOBBIX YCIIOBHUSX;

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

- yMETh HWHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpeIMETHBIX 00IacTei;

- BBIOBHTaTh  HOBBEIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENBHON M COIMAILHOM MPaKTHUKE

npeJIarath

IIPEICTABICHUSIMU JIPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMETb HCHOJb30BaThb HAMMCHOBAaHUSA XHMUYECKUX  COCIUHEHUH
MEXKIYHAPOAHOIO COK3a TEOPETUYECKOM W MPUKIAJHOM XUMHU U
TPUBHAJIbHbIE HA3BAHUS BXKHEHIINX BEILECTB (ITHJICH, alleTUIIEH, [NINLEPUH,
¢beHon, Qopmanmbaerun, yKCycHas KUCIIOTa, TJIMLUH, YrapHbId Tas,
YIJIEKUCIIBIA a3, aMMHaK, ralleHas W3BECTb, HETalleHas U3BECThb, IUThEBAs
colla U JPYTUX), COCTaBIATH (HOPMYJbl HEOPraHWYECKHX M OPTraHUYECKUX
BEIIECTB, YPABHEHUS XUMHUYECKUX pPEAKUUH, OOBACHATH HX CMBICIH,
IIO/ITBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU IKCIEPUMEHTAMHU U 3aIUCSMU YPABHEHUN XMMHUYECKHUX
peaKuHnii;

- YMETb YCTAaHAaBIMBAaTb IMPUHAIIC)KHOCTb M3YUYEHHBIX HEOPraHMYECKHUX H
OpPraHMYECKUX BEIIECTB K ONPEJEICHHBIM KJaccaM U IpyINIaM COeIWHEHUH,
XapaKTepu30BaTh HMX COCTaB U BAKHEHIIME CBOMCTBA; ONPENCIATH BUIbI
XUMHUYECKUX CBs3€HM (KOBaJE€HTHAas, MOHHAs, METa/NIn4YecKasi, BOJIOPO/IHAA),
THUIIBl KPUCTAUIMYECKUX PELIETOK BEIIECTB; KJIacCU()UIUPOBATh XUMHUUECKUE
peakuuu;

- copMmupoBaTh OpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLICH
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIM XUMHUU B TO3HAHUU SIBJICHUM
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOAUMOM JUIsl pelieHus] IPaKTHUECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0pOBBIO U
MIPUPOIHOM CPEJE;

- yMeTb MpPOBOJUTH pacueTsl MO XMUMHUYECKMM (opMylaM M ypaBHEHHIM
XUMHUYECKUX  peakuud ¢  HCIOJNb30BaHMEM  (U3NYECKUX  BEJIMYHH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMaJsibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
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; JCHATypalus OSIKOB MPH HarpeBaHWHM, IIBETHBIC PEAKIMK OEITKOB;




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
JIIOJbMU U ITIO3HAHUS MUDPA;

- OCO3HaHUE LEHHOCTU HAy4YHOU JEATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYIO U
HCCIIEI0BATENBCKYIO JIeATETbHOCTh
WHIUBUAYAIBHO U B TPYIIIE;

OBjaseHHe  YHMBEPCAJLHBIMM  Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIQJITh HABBIKAMH MOJIy4YeHHUs MH(POpPMAIUHU 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
ayIUTOpPUH, BbBIOMpas ONTUMAIBHYIO  (opmy
MPEACTABICHUS U BU3YyaIU3alNH;

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

- HCIONB30BaTh CPEACTBa WH(OPMALMOHHBIX H
KOMMYHUKAIITMOHHBIX TEXHOJIOTMH B peIIeHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpTaHW3aIMOHHBIX  337ad C  COOJIIOJICHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepexeHusi, TMPABOBBIX 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 COOTBETCTBHM C MPAaBWJIAMH TEXHUKU OC30MACHOCTH TPHU
00palIeHn! ¢ BEIIeCTBAaMH U JIAOOpaTOPHBIM 000pyI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amuch ypaBHEHUN
COOTBETCTBYIOLIMX PEAKIHMiA U (HOPMYyIHPOBATh BHIBOJBI HA OCHOBE 3THX
PE3yJIbTATOB;

- YMETh aHATU3UPOBATh XMMUYECKYIO0 HHPOPMALINIO, TIOITY4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nHdopmanmu, cetb IHTepHET U apyrue);

- BJIa/IeTh OCHOBHBIMU METOIAMU HAYYHOI'O [IO3HAHUS BEIIECTB U XMMHUECKUX
sBIIeHUH (HaOII0ZeHNEe, U3MEPEHHE, YIKCIIEPUMEHT, MOJICTHPOBAHUE);

- YyMeTb MpPOBOJIUTH pPacueThl MO XMUMHUYECKHM (opMylaM H YpaBHEHHSM
XUMHUYECKUX  peakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEepU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMS JJIS NPHUHITHUS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAI[USIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopManuu, nHGOPMAITMOHHON 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

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

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CAaMOOIIPEIEICHUIO;
-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 BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJILHOT'O u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBE/ICHUE B PA3JIMYHBIX CUTYalUSAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM
OgiajeHne yHUBEpPCAJIbHBIMH PeryJsiTHBHbIMU
JeficTBUSIMU:

) NPUHSITHE ce0s1 U APYTUX JIO/IE:

- 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 XUMHUUECKUH SKCIIEPUMEHT (IIPEBPALLCHHS
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, ONPENENTh CPely BOJAHBIX 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
oOpallleHnH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYI0BAHUEM; IIPECTABIIATh
pe3yabTaThl XWMHUYECKOTO SKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX PEAKIMA U (HOPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yIbTaTOB




OK 07. B 00/1acTH 3K0J10THY€CKOT0 BOCITUTAHMS: - chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOMICH
CopeiicTBoBath | - C(HOPMUPOBAHHOCTh SKOJIOTMUECKON KYNbTYpbI, | €CTECTBEHHOHAYUYHOM KapTHHBI MHUpPA, POJIM XMMUU B TO3HAHUU SBIICHUUN
COXPaHEHHUIO MOHMMAaHHE BIIMSHUS COLMATBHO-3KOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHWU MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpY)XKarollled | MpOLIeCCOB  HA  COCTOSHUE  NPUPOAHOM ¥ | QYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOM IS pelieHus] MPaKTHYECKUX
Cpelibl, COLMAJILHOW  Cpelbl, OCO3HAHHWE TJI00AJIBHOTO | 33/1a4 U KOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO 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 OIACHOCTH BO3ACUCTBUS Ha
U3MEHEHUU AKTUBHOE HETIPUATHUE JECHCTBUM, IPUHOCSIIMX BPEJ | )KUBbIE OPraHU3Mbl OIPEACIICHHBIX BEIIECTB, ITOHMMAas CMBICI IOKa3aTells
KJIMMATa, OKpY>Karollen cpere; MpeIeIbHON TOMYCTUMOW KOHUECHTPALIMU

MPUHIHUIIBI - yMEHHE TMPOTHO3UPOBATH HEOIArOMPUSATHBIC

OepexIInBOro 9KOJIOTMUECKHUE MOCHEACTBUS MPEANPUHUMAEMbBIX

MIPOU3BOJCTBA, | ACUCTBUH, IPEIOTBPAILATH HX;

3¢ heKTHBHO - pacumpermne OTIbITa NEeATeTbHOCTH

JIEHCTBOBATh B | HKOJIOTMYECKON HAIIPaBICHHOCTH;

YpE3BBIYANHBIX | - OBIIAJIEHNE HABBIKAMH y4eOHO-HCCIIEI0BaTENBCKOM,

CUTyalUAX IPOCKTHOU U COLMAJIBHON ACATCIIbHOCTH,

K 2.1. NPUHUMATh LEIH COBMECTHOM JI€ATEIbHOCTH, | CQOPMUPOBATH  IPEACTABICHHUS: 0  XMMHYECKOM  COCTaBJIAIOLIEH
BoinonHaATe OpPraHMU30BBIBATH U KOOPAMHHUPOBATH ACUCTBUS IO | ECTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHUU B IIO3HAHUU SIBICHUM
NOJTOTOBUTENb | €6 JOCTHKEHHUIO: COCTaBJISATh IUIAaH JEUCTBUH, | IPUPOABI, B (OPMUPOBAHMM MBIIUIEHUS U KYJIbTYphl JIMYHOCTH, €€

HbI€ pabOThI
pu
POM3BOJICTBE
OOJIMIIOBOYHBIX
, MO3aHYHBIX U
JIEKOPaTHBHBIX
pador.

pacnpenenaTb pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CYyXXIaTh pe3ylbTaThl COBMECTHON paboThI;

(YHKIIMOHATTFHOW TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHus] MPaKTUIECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpEE;




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

HaumeHoBaHue Conep:xaHue y4eOHOro MaTepuasia (0CHOBHOE U MPodecCHOHATbHO-OPHEHTHPOBAHHOE), OB LeM 1aCOR Dopmupyembie
pa3aesioB M TeM J1abopaTopHbIe U MPAKTHYECKHE 3aHATHS, MPUKJIATHOH MOIYJIb KOMIETeHIHH
1 2 3 4
OcHoBHOe conep:kaHue 64
Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0yueHue 2
XUMHICCKIX CoBpemeHHass Mojelb CTpoeHHss aToma. CHMBOJMYECKHH S3BIK XUMHHU. XHMHUYCCKUAN OJIEMEHT.
SJICMCHTOB H DnekTpoHHas KoHUrypanus aroma. Kimaccupukamnus XHUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupona BanentHbie  2mekTpoHbl.  BaneHTHOCTb.  DIEKTpOHHAas  NPHUPOAA  XUMHUYECKOH  CBS3H. 2
XUMHUICCKON DJNEKTPOOTPUIIATEIIBHOCTh. BHIIBI XUMHYECKOW CBsI3U (KOBAJICHTHAs, HWOHHAs, METAJUINYECKas,
CBs3H BOJIOPOJIHAs) U CITOCOOBI €¢ 00pa30BaHUs
IpakTHYecKHe 3aHATHS 2
Pemienrie 3amaHuii Ha HMCMOJB30BAHWE XHMUYECKOW CHMBOJMKH W Ha3BaHUM COCAMHEHHH TI0
HOMEHKJIaType MEXIYHAPOIHOIO COX03a TEOPETUYECKOU U IPUKIIAAHOW XUMHUH U TPUBUAJIbHBIX HA3BAHUU
JUIS1 COCTABJICHUS XUMUIESCKUX POPMYJI ABYXaTOMHBIX COCTUHEHUI (OKCHIOB, CYIb(PHI0B, THIPUIOB U
T.IL.) ¥ IPYTUX HEOPraHUYECKUX COCTUHEHUI OTIEIBHBIX KIIACCOB. 2
[pakTHuecKue 3aaHKs Ha YCTAHOBICHUE CBSA3U MEXIY CTPOECHHEM aTOMOB XMMHYECKHX DJIEMEHTOB M
MEPUOAMYECKAM M3MEHEHHEM CBOMCTB XMMHUYECKHMX JJIEMCHTOB W HUX COCJAWHCHUH B COOTBETCTBHUH C
nojoxeHueM [leprnonuyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coiep:KaHue 2 OK 01
Ilepuonnyeckuii | [IpakTHYecKHe 3aHITHSA 2 OK 02
3aKOH U Ta0Iuia [Mepuonnueckas cucrema xuMuueckux snemeHToB J.1. MenneneeBa. u3nuecKuii CMBICIT
A.N. Menzeneesa [Mepuoanueckoro 3akona J[.M1. MeHzeneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUUYECKUX
AIIEMEHTOB, 00Pa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C ITOJIOKEHUEM
XMMHYECKOTO 3eMeHTa B [leprnoainueckoit cucreme. MUPOBO33pEeHUECKOE M HAYYHOE 3HAYCHHUE
[Tepuonnueckoro 3akona /.M. Menaeneesa. [Iporno3sr .M. MenneneeBa. OTKpbITHE HOBBIX 9

XUMHUYECKHUX BJIECMEHTOB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUI HA XapaKTepU3aALUI0 XUMAYECKUX
3eMeHTOB «MeTalmn4eckie / HeMeTaTHIeCKIEe CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U MOJIOKEHUEM B MEPUOIMUECKON CUCTEME
XxuMu4deckux aneMeHToB .M. Menaeneeray
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Pa3nen 2. XuMn4yeckue peakuuu 10
Tema 2.1. Tunst OcHoBHOE coep:kaHue 4 OK 01
XUMHUYECKHX Teopernueckoe o0yuenune 2
peakui Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKIUN C yUacTHEeM HeopraHudeckux BemecTB. CocTaBiieHHe
YpaBHEHHUH peakluii COeAMHEHUs, Pa3JI0KEHUs, 3aMellleHus, 0OMEeHa, B T.4. peakluil ropeHus,
OKHCJIEHUS-BOCCTAHOBJICHHUS.
VYpaBHEHUs OKUCIIEHUSA-BOCCTaHOBIIEHUS. CTeneHb OKucieHus. OKUCIUTENb U BOCCTAHOBUTEIIb. 2
CocraBieHre 1 ypaBHUBAHHE OKUCIUTEIHbHO-BOCCTAHOBUTENILHBIX PEAKIHIA METOAOM JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, IPOU3BOICTBEHHBIX IIpoLieccax U
KHU3HENIEATEITbHOCTH OPraHU3MOB
IlpakTH4yeckue 3aHATUSA 2
KonnyectBeHHble OTHOLIEHHUS B XUMUHM. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHbI B XMMUHU U PACUETHI 110
YpaBHEHHMSIM XUMHUYECKUX peakmuid. Moib Kak eIUHHIA KOJMYEeCTBAa BelecTBa. MouspHas macca.
3aKOHBI COXpaHEHHs MacChl U 3Hepruu. 3akoH ABorajpo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 2
IUIOTHOCTH Ta30B. Pacyersl Mo ypaBHEHHSM XMMHUYECKHX PEAKLIUH C MCIIOIB30BAaHHEM MAacChl, 00beMa
(HOpMaJsIbHbIE YCIIOBHS) ra30B, KOJMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coep:kaHue 4 OK 01
ONEKTPONNTHYCCKA | TeopeTHueckoe 06ydeHHe 2 OK 04
s AUCCOLMAINS U "
9 Teopus snekTpoauTHYeCKON aucconnanuu. MoHbI. DNeKTPOIUThI, HEIEKTPOIUThI. Peakinu HoHHOTO
MOHHBIH OOMeH oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS HX IOJHBIX M COKpAIIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusl Ha COCTaBIEHUE HOHHBIX PeaKkLui
JlabopaTopHble 3aHATHSA 2
JIaGoparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIIMXCs BEIIECTB) U IPU3HAKOB 2
XUMHYecKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OIpeIeIeHUe CpeJIbl BOIHBIX
pacTBOpoB. 3a/1aHNsI HAa COCTABJICHNE HOHHBIX pEeaKIMii
KonTpouabnas
CrpoeHue BelecTBa U XUMUYECKHE PEeaKIIuu 2
padora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAHMYECKHUX BEIECTB 16
Tema 3.1. OcHoBHOE coep:xaHue 4 OK 01
Knaccugpukanus, | Teopernueckoe oGyyenue 2
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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, HEralleHas U3BECTh, MUThEBAsI COJla U IPYTHX): HA3bIBaTh U COCTABIATH (POPMYJIBI XUMHUECKUX
BEIIECTB, ONPEACIATh IPUHAIIEKHOCTD K KIIaccy.

HcTounnku xuMnudeckoi nHdopMaiuu (cpeacTB MmaccoBoit HHGpopManuu, cetb IHTepHeT u apyrue).
[Touck nHbOpManMM O HA3BaHUAM, HJIEHTH(HUKATOpAM, CTPYKTYPHBIM (hopmyrnam

OK 02
IK 2.1

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIICCTB

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Mertannsl. O6H_II/IC (1)I/I3I/I‘IGCKI/IG U XHMHYECKHE CBOMcTBa MeTauioB. CrocoObl MMOJIYYCHMU. 3HaueHue
MCTAJUIOB M HEMCETAJIJIOB B MPHUPOAC U KHU3HCACATCIBHOCTH 4YCJIOBCKA W OPraHU3MOB. KOppOSI/IH
MCTAJUJIOB: BUIABI KOPPO3UH, CIIOCOOBI 3aIlUThI MCTAJUIOB OT KOPPO3HUHN

Hemeramnpl. OOmme ¢usmyeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THWIHMYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHk1aTypa coeiuHeH! HemeTamuioB. Kpyroopotsl
OMOT€HHBIX PJIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/I)IOB, THAPOKCUIAOB, KUCIIOT,
coJieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJHBIX COCHHHGHHﬁ,
BBICIIUX OKCHUJ0OB U THAPOKCUIOB

IIpakTHYeckue 3aHATHA

CocraBneHrne ypaBHEHMM XUMHUYECKHX PEAKIMM C Yy4aCTHEM IPOCTBIX M CIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAJJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJei,
XapaKTEPU3YIOIIUX UX CBOMCTBA.

OK 01
OK 02
K 2.1

13




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. OcHoBHOE coep:kaHue 2 OK 01
Wnentnduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHW4CeCKuX [ JTagoparopHas padora «neHTrdHKaLKs HEOPraHMYCCKUX BEIIECTBY. OK 04
BCIICCTB Pemienne skCnepuMEHTAIBHBIX 3a7ad4 [0 XHWMHYECKHUM CBOMCTBAM METAJUIOB W HEMETALIOB, IO

PacIO3HABaHUIO U MOJIYYEHHUIO COEAMHEHUN METAJNIOB U HEMETAJIOB. 2

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOKCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTtpoabHasn .

CBoiicTBa HEOPraHUYECKUX BELIECTB 2
pabora 2
Pasznea 4. CTpoeHue u CBOMCTBA OPraHUYeCKHUX BELIECTB 24
Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe o0yqenue 2 K 2.1
CTpOCHHUE U [TosiBeHue u pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpenMer oprannueckoit xumun. Mecto u
HOMCHKJIaTypa 3Ha4YECHHE OPTAaHUYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
OpTraHUYECKUX XHWMHUYECKOE CTPOCHHE KaK MOPSAIOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO UX BaJEHTHOCTH.
BEILECTB OcCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHSI OpraHnueckux coenuHennit A.M. bytieposa.

VYriepoaHblid CKENeT OPraHUYeCKOM MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUUYECKOIO 2

CTpOEHHMS MOJIEKyJ. MI3oMepusi U U30MephI.

[Tonstne o QynkuuoHanbHOM rpynne. Panukan. [lpuHnunel KiacCUpUKAMM  OPTaHUYECKUX

coenuHeHU. MeX1yHapoaHas HOMEHKJIaTypa U MPUHIIMITBI HOMEHKJIATYPhl OPTaHUYECKUX COCTMHEHUM.

[TonsiTre 00 a30TCoEpKAINX COSAMHEHHSIX, OMOJOTHYECKH aKTUBHBIX BellecTBax (YriieBojax, KUpax,

OesKkax M Jip.), BLICOKOMOJIEKYJIIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHYeckne 3aHATHS 2

HomeHnkiatypa opraHuyeckux COEIMHEHMM OTAENbHBIX KJIACCOB (HACHIIICHHbIE, HEHACHIIIEHHBbIE WU

apOMAaTUYECKHE YTIIEBOJOPObI, COHUPTHI, (PEHOJIBI, aTbJETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)

CocraBiieHHEe TIONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYNI OPTraHUYECKHX BEIIECTB OTIEIBbHBIX 9

KJIACCOB, WCIIONIB3YySl WX Ha3BaHUS IO CHUCTEMATHYECKONW W TPHUBUAIBLHOM HOMEHKJIAType (ITHIICH,

alleTHSIeH, THIEpUH, (eHon, (QopMalbIerul, yKCycHas KHCIIOTa, TTOUIUH). Pacdersl mpocreiieii

(hopMyITBI OPraHMYECKOM MOJIEKYIIBI, UCXOIS U3 DJIEMEHTHOTO cocTaBa (B %)

OCHOBHOE CO/IepKAHME 12
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Tema 4.2.
CBolicTBa
OpraHUYEeCKUX
COEeIMHEHUN

Teopernueckoe o0yueHue

®u3NKO-XMMUYECKHE CBOICTBA OPraHMYECKHX COCAMHEHHWH OTHEIBbHBIX KJaccoB (0COOCHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATYypbl BHYTPH KJlacca; TOMOJIOTHUECKUH psAa U o0mas hopmyia; H30MEpHUs;
¢u3HuecKre CBOICTBA; XUMHYECKHE CBOMCTBA; COCOOBI ITOJTyYECHHUS ):

— MpenaenbHbIe YITIEBOAOPOIbl (aIKaHbl M IUKJIOAJIKaHbl). ['opeHHMe MeTaHa KakK OJIWH W3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINIIICHHOCTH U ObITy. CBOMCTBA MPUPOTHBIX YIICBOIOPOIOB, HAXOXKICHHUE B
MIPUPO/IE U IPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (AIKEHbI, ATKUHBI U aJIKaJJMEHbl) U apOMaTHYEeCKUe yrieBoa0poibl. ['openue areTminena
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO MJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KUCIIOPOACOIepKAIINE COSTUHEHUS (CTUPTHI U ()€HOIIBI, KAPOOHOBBIE KUCIOTHI M A(UPBI, AITbJCTUIIBI U
KETOHBI, JKUPbI, yrieBoasl). [IpakTHdeckoe MNpPUMEHEHHE OSTUJICHIJIMKOISA, TIJIHLIEpHHa, (QeHoa.
[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

IlpakTH4yeckue 3aHATUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXJIyHApOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIue€Hbl) 1 apOMaTUYECKUE YIIIEBOJOPO/Ibl, CHUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI M A(UPHI, alTbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€MHEHMS. 3aJaHUs Ha COCTaBJICHHE YPAaBHEHMHM XMMHUYECKHMX PEaKIMHA C y4yaCTHEM OpraHH4eCKHX
BEILECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IEeMOYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHUYECKUX COETMHEHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyYeHUsI M Ha3BaHWE OPraHMYECKUX COEJAMHEHUH 1O TPUBUAIBHOM WM MEXIYHAPOIHOMN
CHUCTEMATUYECKON HOMEHKJIIATYPE.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJaHUi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIbHBIX KJIACCOB

JlabopaTopnasi padora

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

OK 01
OK 02
OK 04
K 2.1
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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. OcHoOBHOe co/iep:KaHue 6 OK 01
Wnentuduranus | Teopernmueckoe oGydenne 4 OK 02
OpraHMHCCKIX buooprannueckue coenuHeHus. llpumenenue u Ouosiornyeckas poib YrieBoaoB. OxucieHue OK 04
BCILECTB, MX YIJIEBOJOB — HCTOYHHUK OJHEPruHM JKHUBBIX OpraHu3MoB. OOIacTM NPUMEHEHHS aMUHOKHCIOT. 9 IK 2.1
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 2

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

BO3HMKHOBEHHE aHAIMTHUYECKOIO CUTHAIA C TOYKHM 3PEHUS XMMHUYECKHX MPOLECCOB IIPHU IMPOTEKAHUU

KaueCTBEHHOW pPeaKIy, MO3BOJISIIOIIEH HISHTUQUIIMPOBATH NPEAJIOKEHHbIE OpraHN4YeCKHe BEECTBa
Kontpoabnas CrpyKkTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB 2
pabora 3 PYKTYP p Hl
Pazneu S. Kunernyeckne 1 TepMOANHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XHMHYECKUX PeaKIuii 4
CxopocTh OcHoBHOE coaep:xaHue 4 OK 01
XAMHHCCKHX Teoperuyeckoe odyueHue 2 OK 02
DCAKITH. CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3jMuYHbIX (DAaKTOPOB: MPUPOJIBI pPEarupyrouux BeEIIECTB, K21
Xnmmeckoe KOHIEHTPALlM pearupymoomux BeLIECTB, TEeMIEpaTypbl W IUIOMAAH PEAKIIMOHHON MOBEPXHOCTH.
paBHOBECHC TemnoBblie 3G HEKTH XUMUYECKUX peakIfii. DK30- U SHIAOTEPMHUYECKHUE, PEAKLIUH. 9

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

(KOHLIEHTpalMsl PEareHTOB WJIM TNPOAYKTOB pEaKLUH, IaBIECHHUE, TEMIEparypa) Uil CO3JaHHUs

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 PEAKIIUH, B T.4. C TIO3UIIUI IKOJIOTUIECKH 11eJIecO00Pa3HOro MOBEACHUS B OBITY U MK 2.1
TPYIOBOU JAEATEIBHOCTHU B IIETISIX COXPAHEHHSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH PUPOIHON CPEIbl.
Pemienne mnpakTHKO-OPHEHTHUPOBAHHBIX 3alaHWii Ha npuMeHenune npuHnuna Jle-lllatense s
HaXOXXJCHHUS HAlpaBJICHUS] CMEIICHHUs pPAaBHOBECHS XWMHYECKOM peakuud W aHanu3 (HakTOpOB,
BJIVSIFOIIIMX HA CMENICHUE XUMUYECKOT0 PAaBHOBECHS
Pa3neu 6. PactBopsI
Tema 6.1. OcHoBHOE coep:kaHue OK 01
HonsTue o Teoperuueckoe oGyuenue OK 02
pacTBopax PacTBopeHne Kak (QU3MKO-XUMHUYECKUH mporecc. PactBopbl. CrocoGbl NMPUIOTOBIEHUS DPACTBOPOB. OK 07
PactBopumocTs. MaccoBast 107151 pacTBOPEHHOTO BerecTBa. CMBICT ITOKa3aTels MPeaesIbHO JOyCTHMON K 2.1
KOHIICHTPALIMHU M €0 MCIIOJIb30BAaHKE B OLIEHKE SKOJIOTMYECKON 0€30MacHOCTH.
[IpaBuia SKOJIOTMYECKH MEJIECO00OPA3HOTO TOBEJACHHUS B OBITY M TPYJOBOH NEATEILHOCTH B IEJSIX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOWIEH MPUPOJHON CPEAbl; OMACHOCTh BO3JCUCTBUSA HA YKUBBIC
OpPTraHU3MbI ONPE/ICTICHHBIX BEIIECTB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIIOIb3yEeMbIC B OBITOBOW U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE cO/iepKAHNe OK 01
Hccnenosanue JlaGopaTopHbie 3aHsTHS OK 02
CBOUCTB PACTBOPOB | 160 patopras paboTa «[IpUrOTOBICHHE PACTBOPOBY. OK 04
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHLIEHTpalMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU MK 2.1
BOIPOCAaMH) U OIPEIIEHUE CPeJIbl BOAHBIX PAaCTBOPOB.
Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE cO/iep:KaHMe (Co/lep:KaHue MPHKIATHOI0 MOLYJI5)
Paznen 7. Xumust B 6bITY ¥ IPOM3BOACTBEHHOI IeATEIHLHOCTH YeI0BeKa OK 01
Xumus B ObITY M (OcHOBHOE colep:KaHue OK 02
TPOH3BOACTBEHHOM oy eyryeckoe 0Gyuenme OK 04
JeSITeTbHOCTH = = = OK 07
Hogelimme mocTHXEHNsT XUMAYECKON HAYKA W XUMHUYECKOW TEXHOJIOTHH. Poh XuMun B o0ecriedeHnn
4eJI0BeKa K 2.1

IKOJIOTHYECKOH, SJHEPTeTUYECKON U MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH MEIUITMHEL. [IpaBuia moucka u
aHaJlM3a XUMHYECKOM HH(OpMalMM U3 Ppa3IWYHBIX HCTOYHUKOB (HayuyHas M ydeOHO-Hay4Has
JUTepaTypa, Cpe/icTBa MaccoBor nH(popmanuu, ceth HTepHET)

IIpakTHYecKkue 3aHATHA
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ITouck m aHanM3 KEMCOB O MPUMEHEHHH XWMHUYECKHX BEIIECTB M TEXHOJOTHW C y4E€TOM OyayIien
npodeccnoHabHOM ~ NEATEIBHOCTH [0  TeMaM:  BaKHEWIUME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKu, CTEKIO, KEepamMHKa, MaTepuaibl JUIsl DJIEKTPOHUKH,

4
HAaHOMATEpHaJIbl, TEKCTWJIBHBIC BOJIOKHA, WCTOYHUKHA DSHEPIUH, OPraHUYECKHME U MUHEPAJIbHBIC
yaoOpeHus, IeKapCTBEHHBIE BEIECTBA, OBITOBAS XUMHUSI.

3amura: [IpencraBieHue pe3ynbTaToB pelieHus KeicoB B (hopMe MUHU-I0KIAa ¢ Ipe3eHTaluen
JAudpepeHunpoBaHHbIN 3a4eT 2
Bcero 72
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3. YCJIOBUSI PEAJIU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
T CIUTIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o
Jns peanuzanuu mporpamMMbl JTUCHUIUIMHBL JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIINe
CrelMaibHbIe TOMEUICHUs: y4eOHbI KaOMHET XUMHH.

OO6opynoBanne y4yeOHOro kaOuHera (HATJIS/IHbIE MOCOOHUs): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJIeld MOJIEKYJI, MOJEIN KPUCTANIMYECKUX PEHICTOK, KOJJIEKIIMH MPOCThIX U CJIOKHBIX BEIIECTB
W/WIIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHzeneesa,
yaeOHble (GUIBEMBI, IUGPOBBIC 00pa30BaTEIIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBAMHU BOCIPOU3BEICHHUS 3BYKa,
MPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM.

Oo6opynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIIETKHU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEIMETHbIC U TTOKPOBHBIE CTEKJA, TUIAHIIETHI JJIs
KaleJIbHBIX peakiuii, GUIbTPOBAIbHAS Oymara, MPOMBIBAIKH, CTCKJISIHHBIC MPOOUPKHU, PE3HHOBBIC
npoOKH, HA0Op PEaKTHUBOB, CTEKJISIHHBIC MAJIOYKH, IITATUBBI JJIsI MTPOOMPOK; MEPHBIC LHJIUHIIPHI,
BOPOHKU CTEKJISIHHbIE, BOPOHKH JenuTenbHble nHapuueckue (50-100 mit), CTynKu ¢ MECTUKOM,
dapdopoBble yalky, MUHLETHI, (GUILTPHI OyMaXKHbIE, BaTa, MapJis, YaCOBbIE CTEKJIA, SJCKTPOIUIUTKH,
1abopaTopHbIE MITATUBbI, CHUPTOBBIE TOPETKU, CIIMYKU, TPUOOP AJIS MOTYISHHs Ta30B (MK MpoOrpKa
C Tra300TBOAHOW TPYyOKOH), Aepkarenu [Uisi MPOOMPOK, CKISHKH Ui XpaHEHHS PEaKTHBOB,
pa3natouHble JTOTKU; XxuMudeckue crakanbl (50, 100 u 200 mi); mmaTenu; TUHIETHI; CEKYHIOMEPHI
(tatiMepsl), MepHbIe Tpooupku (Ha 1020 mur) u MmepHbIe KoObI (25, 50, 100 u 200 Mit), BoasHas OaHs,
CTEKJIIHHBIC TAJIOYKU; KOHWYeCKne Koaobl aiist TuTpoBanus (50 u 100 mut); HHAMKATOPHBIE MTOJOCKH
11t onipeesienust pH v crannapTHas MHAMKATOPHAS 1IKaJa; YHUBEPCATbHBIA WHANKATOP; MUIETKH HA
1, 10, 50 mu, maGoparopusie Bechl, pH-MeTpbl, u 1p. 1abopaTopHOE 000PYIOBAHHE.

3.2. UnpopmannoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

Jlureparypa
OCHOBHBIE HCTOYHHKH:

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"., CnagkoB C.A. Xumus. ba3oBsiit ypoens. 10 kinacc — M.,
2022.

3) Ta6puensa O.C., Octpoymos W.I'., Cnaakos C.A. Xumus. Ba3ossiit yposens. 11 kiacec — M.,
2022.

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

JlonoTHUTEeIbHBbIC HCTOYHUKH:
1) Hukwurtuna H.I'., 'pebenpkoBa B.W. O6mias u Heopranuueckas xumust — M., 2023. 2016.
2) Cysopos A.B., Hukonbckuit A.b. O0mas 1 Heoprannveckast Xumusi. Bonpocs! u 3aaun. — M.,
2023
HNHuTepHer — pecypcbl

http://gu-unpk.ru/chair/chemistry/study ( I'ocyrnuBepcuter — YHIIK )
http://www.xumuk.ru/ ( cepucsl: Heopranmueckue peakuuu, Opranndeckue peakiuuu, MossipHbie
maccsel, @opmarupoBanue popmyin, Penakrop hopmysn, YpaBHUBaHUE peaklnil, IEKTPOHHOE
cTpoeHue atoMoB, Mrpa « Tabnuua Menzaeneesa » , Tepmoaunamudeckue cBoiictBa, Konseprep
Benu4uH, ['anpBanomnapa, EI'D)
OcnoBbl xumun. MHTepHET-yueoHuk (http://www.hemi.nsu.ru/index.htm)
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4. KOHTPOJIb U1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIBLHON
JANCHUITTINHBI

KoHTponbs 1 oneHKa pe3ysbTaToB O0Y4YEeHHs OCYLIECTBISETCS NMPENoAaBaTeIeM B Ipolecce
NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBITOJIHEHHS
0o0y4aroIMMHUCS HMHAMBUIYalIbHBIX 3aJaHUM, IPOEKTOB, HCCIEeNOBaHUM. Pe3ynbrarel oO0yueHMs
OTIPENIeNIAIOT, YTO OOYyYaroIuecs: JOJDKHBI 3HATh, MOHUMATh M JIEMOHCTPUPOBATH 1O 3aBEPIICHUH
U3Y4YEHUS JUCLUIIINHBI.

Jnst dopMHUpOBaHUs, KOHTPOJISI U OLIEHKHA PE3YJIbTaTOB OCBOCHUS YYEOHOW AMCIUTUIMHBI
UCIIOJIb3YETCSl CUCTEMA OLICHOYHBIX MEPOIpPUATUH, MpeACTaBIfomas cOO0H KOMILIEKC y4eOHBIX
MEpOTPHUATHIA, COTTIACOBAaHHBIX C pe3ylbTraTaMu 00yueHUs U chOopMyIHpOBaHHBIX ¢ yaeToM PI'OC

COO (mpeametnbie pe3ynabtathl o aucturiuae) 1 GI'OC CIIO.

Ne | OK/IIK |Moayas/Pa3nesn/Tema |Pe3yabtaTt 00yueHus Tunbl OHEHOYHBIX MEPONIPUATHIA
I | OcHoBHOe conep:kaHue
1 Pa3zgea 1. OcHoOBBI DopmMyIMpoOBaTh 0a30BbIe
CTPOEHHS BelleCTBA  |MOHATHA M 3aKOHbI XUMHMHU
1. Tect «CTpoeHHE aTOMOB XUMUYECKUX
3JIEMEHTOB M TIPUPOAA XUMUYECKOU
CBSI3HY.
2. 3a7a4u Ha COCTaBICHUE XUMHUYSCKUX
OpPMYJI ABYXaTOMHEIX COCOUHCHUN
CoCTaBIISITh XUMHUYECKHE %;KI::HZOBH Cy)jm buson FHHHHHOB 1 T.L)
dbopMyIbl COETMHEHUN B &y ’ P e
CtpoeHue aToMOB 3. 3agaHus Ha UCTIOJIL30BAHUE
COOTBETCTBUU CO CTEIICHBIO o .
XUMHYECKHUX XHMHYECKON CUMBOJIMKH M HAa3BaHUM
1.1| OK 01 OKHUCJICHHS XUMUYECKHUX o
AJIEMEHTOB M MPUPOJIA COCIMHEHUI 110 HOMEHKJIAType
. 3JIEMEHTOB, HCXOJS U3 .
XUMHYECKON CBSI3H MEXIYHAPOJIHOTO COI03a TEOPETUYECKOM U
BAJICHTHOCTH U L
MPUKIIATHON XUMHUU U TPUBUATBHBIX
ANEKTPOOTPHUIATEIIBHOCTH .
Ha3BaHUH JUISI COCTaBJICHHUS XMMUYECKUX
(hopMyIT IBYXaTOMHBIX COSTMHCHUN
(okcun0B, Cynb(QHUAOB, TUAPUIIOB U T.II.) U
JIPYTUX HEOPTAHUYECKUX COSTUHEHUN
OTJEIbHBIX KIIACCOB
1. Tect «MeTamnueckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPHUIIATEIHFHOCTh U CPOJICTBO K
3JIEKTPOHY XMMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
XapakTepuszoBaTh MEPUONYECKON CUCTEME XUMHUYECKHUX
XHMHYECKHE dJIEMEHThI B |3aeMeHToB JI.M. MenaeneeBay.
OK 01 Ilepnonnueckuil 3aKOH [COOTBETCTBUH C MX 2. [IpakTuyeckue 3a1aHus Ha
1.2 oK 02 |7 tabmuma J{.U. MMOJIO)KCHUEM B YCTaHOBJICHHUE CBSI3H MEXK]ly CTPOEHUEM
Menneneena MEPUOUYECKON CUCTEME aTOMOB XMMHYECKHX DJIEMEHTOB U
XAMHYECKHX DJICMEHTOB MEepUOINYECKIM U3MEHEHHEM CBOMCTB
J.1. MenneneeBa XUMHUYECKHUX DJIEMEHTOB U UX COCIUHEHUN
B COOTBETCTBHHU C MOJIOKCHUECM
[Iepnonnueckoii cucreme.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHusI Ha
XapaKTEepU3aLNI0 XUMUYECKUX DJIEMEHTOB:
«MeTannmdeckue / HeMeTaJUIMIeCKUe
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Ne | OK/IIK (Moayas/Pa3znen/Tema |Pe3yabTaT 00yueHust Tunbl OEeHOYHBIX MEPONIPUATHIA
CBOMCTBA, AJIEKTPOOTPHUIATETLHOCTD U
CPOACTBO K JIEKTPOHY XUMHUECKHUX
3JIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U MOJIO)KEHUEM
B IEPUOANYECKON CHCTEME XUMHUECKUX
anemenToB .M. Menaeneepay
KonTpoabHasi padora
Paznen 2. XapakTepu30BaTh THIbI
2 . «CTpoeHue BellecTBa U XUMHUYeCKHe
XuMHYecKHE PeaKIiH | XMMHUYECKHX peakuuii
peakuum»
1. 3ajaun Ha cocTaBieHUE YpaBHEHUH
peaKuuii:
— COCMHEHMS], 3aMEILEHUS, Pa3JI0KEHUs,
obMeHa;
— OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi C
CocraBisTh peakuuu
UCIIOJIb30BAaHUEM METOA JIEKTPOHHOTO
COEJIMHEHUS, Pa3NIOKEHUs,
OanaHca.
OK 01 |Tumel XHMHAYECKUX oOMeHa, 3aMeIleHU,
2.1 . 2. 3ajaym Ha pacyeT Macchl BEIIeCTBA UITU
OK 04 |peakumit OKHCIIUTEIBHO- i
o0BEMa
BOCCTaHOBUTEJIbHbBIE
ra3oB M0 U3BECTHOMY KOJIHYECTBY
peaxkiuu )
BEIIECTBA, Macce WiIu 00bEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEILECTB;
pacy€Thl
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIUH, €CIIH OHO U3
BEIIECTB UMEET IPUMECH
1. 3ajaHus Ha cOocTaBJIEHUE
CocTaBisTh ypaBHEHUS MOJIEKYJISIPHBIX U HOHHBIX PEaKIIHii ¢
OK 01 |DnextponuTHueckas  |(XMMHUYECKUX pEaKIUU y4acTHEM KHCJIOT, OCHOBaHUH U COJIEH,
22| OK 02 |mucconmanus u HMOHHOTO OOMEHa ¢ YCTaHOBJICHHE U3MEHEHHS KUCIOTHOCTH
MOHHBII 0OMEH y4acTUEM HEOPraHWYECKUX |CpEIbl
BELIECTB 2. JIaboparopHas pabota "Tursl
XUMHUYECKUX peakiui”
Pa3nea 3. Ctpoenue u
. HccaenoBarb cTpoeHue U
3 CBOMCTBA CBOIiCTBA KonTpoasnas padora
HEOpraHu4ecKux «CBOliCTBa HEOPraHMYECKHUX BelleCTB)
HEOPraHU4ecKuX BellecTB
BeLIECTB
1. Tect «<HomenknaTypa u Ha3BaHUE
HEOPraHUYECKUX BEILECTB UCXOMS U3 UX
XUMHYECKON (OPMYJIIbI U COCTaBJICHHE
Knaccudukanus XUMHUYECKON (POPMYJIBI UCXOJIS U3
(ucarnis, Knaccudumnuposats (bopmy A .
OK 01 |HOomeHknaTypa u Ha3BaHUS BEILECTBA 10 MEXKTYHAPOAHON
HEOpPraHUUYECKHE BEIECTBA .
3.1|IIK 2.1 |cTpoeHue WM TPUBUAIBHON HOMEHKJIATYpE.
B COOTBETCTBUU C UX 2
HEOPTraHWYECKHUX CTDOCHIEM 2. 3agaum Ha pacyeT MacCOBOW JIOJIH
BELIECTB P (Macchl) XUMUUECKOTO JIEMEHTA

(coeanHeHust) B MOJIEKYIIe (CMECH).
3. IlpakTuyeckue 3aaHus 110
KJ1accupuKaluy, HOMEHKIIAType U
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

XUMUYECKUM (POpMyIIaM HEOPTaHUIECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB.

4. ITpakTryeckue 3ajlanus Ha
onpeJieJIeHue XMMUYECKON aKTUBHOCTH
BEIIECTB B 3aBHCHMOCTH BHJIA
XUMHUYECKOM CBSI3H M THIIA
KPUCTAJUIMYECKON PEIIETKH

OK 01

Du3nKo-XxuMHUECKUE

YcTanaBiuBaTh
3aBUCUMOCTH (PH3HKO-
XUMHUYECKUX CBOMCTB

1. Tect «OcOOEHHOCTH XUMHUYECKUX
CBOMCTB OKCHJIOB, KUCIIOT, OCHOBaHUM,
aM(pOTEPHBIX THIPOKCHUJIOB B COJICH».

2. 3alaHus Ha COCTaBIICHUE YPaBHEHUI
XUMUYECKHUX PEAKLUN C y4aCTUEM
IIPOCTHIX U CI0KHBIX HEOPTAaHUYECKUX
BELIECTB: OKCHUJIOB METAJUIOB, HEMETAILIOB

OK 02 |cBoiicTBa 1 aM(OTEPHBIX IJIEMEHTOB;
3.2 HEOPraHUUYECKUX BEIIECTB .
[IK 2.1 |HEeopraHWMYECKHX HEOPTraHWYECKUX KHUCIIOT, OCHOBAHUM U
OT CTPOEHUSI aTOMOB U
BEILECTB amM(bOTEepPHBIX TUIPOKCUIOB,
MOJIEKYJI, @ TaKXe TUIla .
. HEOPTraHWYECKHUX COJICH,
KPUCTAJUIMYECKON pelIeTKH .
XapaKTEepPU3YIOLIUX UX CBOKWCTBA U
CIIOCOOBI TIOJTyYEHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHUs Ha CBOMCTBA U
MOJIy4YEHUE HEOPTaHUYECKUX BEIIECTB
1. [IpakTUKO-OPUEHTUPOBAHHBIE 3a1AHUS
10 COCTaBJICHUIO XUMHYECKUX PEAKIIUM C
OK 01 |HMnenTudukanus Uccnenosats y4acTHEM HEOPIaHUYECKUX BEIIECTB,
3.3| OK 02 |HEeopraHu4YeCcKHX KaueCTBEHHbBIC PEAKIIUU UCTIONIE3YEMBIX JIJIS MX UACHTU(DUKAIIHH.
OK 04 |BemectB HeopraHnyeckux Bemects |2.JlabopaTopHas pabora:
“Unentuduxanyisi HEOpraHMYECKUX
BELIECTB”
Pa3nen 4. Ctpoenue u
CBOIiCTBA HccnenoBars crpoenne 1 |Konrponbnas padora
4 cBoiicTBa oprannyeckux |«CTpoeHHe M CBOWCTBA OPraHU4YeCKUX
OpPraHMYecKux
BeLIECTB BeLIeCTB)»
BelIeCTB
1. 3aganus Ha COCTaBIIEHHE HA3BAHUM
OpPTraHUYECKUX COCTMHEHHM 10
TPUBUAIILHON WM MEKIyHAPOIHOU
CHUCTEMATUYECKON HOMEHKJIAType.
Knaccudukanus, Knaccudunuposats yp
OK 01 2. 3ajaHus Ha COCTABJICHUE MOJHBIX U
CTPOEHHE U OpraHWYECKUE BEIIECTBA B
411K 2.1 COKpAIICHHBIX CTPYKTYPHBIX (HOpPMYIT
HOMEHKJIaTypa COOTBETCTBHUU C UX
OpPraHWYECKUX BEIECTB OTAEIbHBIX
OpPTraHUYECKUX BEIECTB |CTPOECHUEM
KJIaCCOB.
3. 3agauu Ha onpeaeNeHre MpocTeuien
(hopMyITBI OPraHUYECKOM MOJIEKYIIHI,
MCXOJIsl M3 DIIEMEHTHOTO cocTana (B %)
OK 01 |CsgoiicTBa YcranaBiuBaTh 1. 3ajanus Ha COCTaBJIEHHE YpPaBHEHUN
4.2 OK 02 |opranuueckux 3aBHUCHUMOCTH (PU3UKO- XUMUYECKHUX PEaKLU ¢ y4acTUeM
OK 04 |coemmHeHwMit XUMHYECKUX CBOUCTB OPraHWYECKHUX BEIIECTB HA OCHOBAHUM WX
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Ne | OK/IIK (Moayas/Pa3znen/Tema |Pe3yabTaT 00yueHust Tunbl OEeHOYHBIX MEPONIPUATHIA
K 2.1 OpraHWYECKHX BEIECTB OT [COCTaBa M CTPOCHHUSI.
CTPOCHMSI MOJIEKYJI 2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUM
XUMUYECKUX PEAKUU, WILTFOCTPUPYIOLIUX
XMMHYECKHUE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUSI TaHHBIX
pEaKUUii U TEHETUYECKOU CBS3U
OpPraHUYECKUX BELIECTB Pa3HbIX KJIACCOB.
3. PacyeTHble 331a4u 10 ypaBHEHUSIM
peaKIuil C ydaCTHEM OPraHU4YeCKUX
BEIIECTB.
Nnentudukanus
OK 01 |opranuueckux 1.IlpakTUKO-OpHUEHTUPOBAHHbBIE 3aJaHUS
OK 02 |BemecTs, ux 3HaueHue |MccienoBarp 10 COCTaBJIEHUIO XUMHYECKUX PEAKIIHI C
43 OK 04 |u npumeHeHue B KAaueCTBEHHBIC PEAKLIUU y4acTHEM OPIaHUYECKUX BEIIECTB, B T.U.
L IK OBITOBOI U OpPraHUYECKUX COCIMHEHUN |HCIOJIb3YEMBIX JJIS UX UICHTHU(PHUKAIUU B
2.1 IIPOU3BOJICTBEHHOM OTJIEbHBIX KJIACCOB OBITY U IPOMBIIIJIEHHOCTH.
JeATETbHOCTH
yeJioBeKa
Paspean S.
Xapakrepu3oBarhb
Kunernyeckue u
BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHYECKH e
S) (pakTOpOB HA paBHOBecHe
3aKOHOMEPHOCTH
H CKOPOCTh XMMHYECKHX
NPOTEKAHUS .
., |peaxkuui
XHMHUYECKHX peakuui
Xapakrepu3oBath BiIUssHUE |IIpakTHKO-OpHEHTUPOBAHHbBIE
KOHIIEHTpalUU TEOPETUUECKHUE 3aJaHUsl HA aHAIU3
pearupyromux BemecTB 1 |(HhakTopoB, BIUSIOMINX HA N3MEHEHHUE
OK 01 TEMIIEpaTypbl HA CKOPOCTh |CKOPOCTH XUMHUUYECKOU PEAKLIUH.
CKOpOCTh XUMHUYECKUX -
OK 02 . XUMUYECKHUX PeaKLni [IpakTHKO-OpHUEHTUPOBAHHBIE 3aaHUS HA
5 peakuuil. XUMHYECKOE
K 2.1 ABHOBCCHE XapakTepu3oBaTh BIUSAHUE |npuMeHeHue npuHuuna Jle-Illarense ns
P M3MEHEHHUS KOHIIEHTPAllMU |HaXOXKICHMsI HallpaBJICHUs CMEIIECHUS
BELIECTB, PEAKLIMHU CPEbl U |paBHOBECHSI XUMUYECKON PEAKIIUU U
TEMIIEPATypbl HA CMEICHHE |aHaIu3 (PaKTOPOB, BIMSIONIMX Ha
XMMHUYECKOTO PABHOBECUSI |CMELICHHE XMMUYECKOIO PAaBHOBECHS
HccnenoBarh HCTHHHBIE
6 Pa3nen 6. PacTBopbl  [pacTBOpBI € 3aJaHHBIMH
XapaKTepuCTHKAMH
1. 3ajaun Ha MPUTOTOBJIEHUE PACTBOPOB.
OK 01 2. IIpakTHKO-OpUEHTUPOBAHHbIE
OK 02 Pasnuuate ncTuHHBIE pacyeTHbIE 3ajaHus Ha TUCIIEPCHBIE
6.1 [TonsiTue o pacTBOpax .
K 2.1 pacTBOpHI CHCTEMBI, HCII0JIb3YeMbIE B OBITOBOM U
MIPOU3BOJICTBEHHON NEATENbHOCTH
YeJloBeKa
OK 01 HccnenoBaTh Gpusnko
OK 04 |HccnenoBanue CBOMCTB - JlabGopaTtopHas pabota
6.2 XHUMUYECKHE CBOMCTBA w ’
I[IK 2.1 |pactBOpOB [IpuroroBnenue pacTBopoB

HCTUHHBIX PACTBOPOB
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Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJePKaAHNeE (COMePKAHUE MPUKJIATHOTO MOIYJIs1)

Pa3zpmen 7.

Xumus B ObITY H
MPOU3BOJACTBEHHOM
JesITeJIbHOCTH
YeJI0BeKa

OueHnBaTh NOCJAEICTBHS
OBLITOBOM H
NMPOU3BOACTBECHHOMI
JesTeJILHOCTH YeJI0BeKa C
NO3MUIIHI DKOJOTHUYEeCKO
0e30macHOCTH

3ammra Keiica (c yueroM Oyayuei
npodeccuoHaILHOM JesITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07
K 2.1

XuMus B ObITY U
IIPOM3BOJICTBEHHOMN
JESTEIIbHOCTH
YeJI0BEKa

O1eHUBAaTh MOCJIEACTBUS
OBITOBOM U
MIPOU3BOICTBEHHOM
JIESITEILHOCTH YeJIOBEKA C
HO3UIIMHA DKOJIOTHUECKOH
0e30IacHOCTH

Keiic (c yuerom Oymymieit
podeCCHOHAIBHON JESTEIIHHOCTH )
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