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COJAEP)KAHUE

OBIIASI  XAPAKTEPUCTHUKA PABOYEHl IPOTPAMMBI YUEBHOI1
JTUCHUIINHBI

CTPYKTYPA Y COIEP)KAHUE YUYEBHOM JUCIIUILIVHBI
YCJOBUSA PEATIN3ALIMNA YYEBHOM JUCIUILINHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB YYEBHOI OCBOEHUSA
JTACIHATITAHBI



1.  OBHIAA

XAPAKTEPUCTHKA PABOYEM

(OBIIEOBPA30BATEJILHOM) JUCHUIITUHBI «Xuvus»

ITPOI'PAMMBbI

YUEBHOM

1.1. MecTo AuCHMILUIMHBI B CTPYKTYP€E OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI:

VYuebuas (oOmeoOpa3zoBareabHast) IUCHMILIMHA «XHUMHESI» SBISETCS 00A3aTEIbHOM YacThIO
00111€00pa30BaTEILHOTO IIMKJIa OCHOBHOM 00pa3oBaTenbHON nporpammsl B coorBercTBrE ¢ PI'OC CIIO
no crenranbHocTu 40.02.04 FOpucnpyaeHuus.

1.2.
JUCIUILIHHBI

Henrr u mnuanmpyembie

pe3yjJdbTaTbl OCBOCHUA

1.2.1. lleab 001meo0pazoBaTebHOM TUCHUILIHHBI
Henp aucuumiuabl «XUMUA». ¢HOpMHUPOBATh y 00yUaIOIIUXCS MPEACTAaBICHHUS O XUMHUYECKOU

yueOHOIl (001meoOpa3oBaTe/ibHOI)

COCTAaBIISIOIICH GCTGCTBCHHO'HaquOﬁ KapTHUHbBI MHUpa KaK OCHOBBI IIPUHATHA peH_IeHI/Iﬁ B )XU3HCHHBIX U

IMPOU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOI'O ITIOBCACHHUA B l'[pPIpOI[HOﬁ cpeac.

1.2.2. [InanupyemMble pe3ybTaThl 0CBOCHHUS 0011e00pa30BaTeIbHON JMCHUILIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHNe AUCIUIUIMHA UMeeT NpH (popmupoBannu u pazsutun OK.

Koa n Ilnanupyemble pe3yJIbTaThbl 0CBOEHUs JUCHMILIHHBI

HaHMeHOBaHUe

¢opmupyembIx Oomme JducumMiinHapHbIe
KOMIIeTeHI U

OK 01. B yacTu Tpya10BOr0 BOCHUTAHUS: - BIAAETb CHUCTEMOH  XUMHUYECKHX
Bribupats - TOTOBHOCTH K TpPYyHdy, OCO3HAaHHWE IIEHHOCTH | 3HAHMHU, KOTOpast BKJIIOYaeT:
Croco0bI MacTepCTBa, TPYIO0IIO0HE; OCHOBOIIOJIAraroIIue MOHSTHUS
peuleHus 3agady | - TOTOBHOCTh K  aKTUBHOW  JIEATENBHOCTH | (XUMHUYECCKHHA JIIEMEHT, aTom,
npoecCHOHaNb | TEXHOJIOMMYECKOH W COLMAIbHON HANpaBICHHOCTH, | JJIEKTPOHHAst 000/I04YKa aToma, s-, p-, d-
HOHU CIOCOOHOCTb ~ WHHULMHUPOBATH,  IUIAHMPOBAaTb W | BJIEKTPOHHBIE OpPOMTAaIM aTOMOB, HOH,
JeSITeTbHOCTH CaMOCTOSITEIBHO BBHITIONHATH TAKYIO JESITENBHOCTS; MOJIEKYIIa, BAJICHTHOCT,
NPUMEHHUTENIBHO | - MHTEPEC K Pa3iIMyHbIM cdepam NpodecCHOHATBHOHN | JIeKTPOOTPULATEIbHOCTS, CTEIICHb
K Pa3IUYHBIM NesITeNbHOCTH, OKHCJICHUSl, XUMHYECKas CBS3b, MOJb,
KOHTEKCTaM Osaanenue YHUBepcATbHbIMHU y4eOHBIMHU | MOJISIDHAasE Macca, MOJSIPHBIH 00BeM,

MO3HABATEJIbLHBLIMH JeHCTBUSIMHA:

0a30BbIe JJOTHYECKHE JeHCTBHA.

- CaMOCTOATENBHO (JOPMYJIMPOBATh U aKTYyaJIM3UPOBAThH
pobeMy, paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIA MpPH3HAK WK
OCHOBaHHWS I CpaBHEHWs, KiIacCHQUKANUU U
00001IeHHS;

- ompeneNaTh  UEeNH  JeATeNBHOCTH,  3a/1aBaTh

MapaMeTpPbl U KPUTEPHUH UX JOCTUKEHNS;
- BBISBIATH 3aKOHOMEPHOCTM W TMPOTHUBOPEYHUSI B
paccMaTpUBaeMbIX SBJICHUSX;

- BHOCUTHb KOPPEKTUBBI B JEATEJIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIHTATOB LIENAM, OLIEHUBATh PUCKU
MOCJEICTBUHN IEATCILHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBILUIEHUE NPU PELICHUU
KU3HEHHBIX MIPOOIIEM

0a30BBI€e HCCJICIOBATEILCKHE NeliCTBHS:

YIJIEPOAHBIA CKeNeT, (PyHKIMOHAIbHAS
rpynna, paaukai, U30MEpHs, H30MeEpBI,

FOMOJIOTUYECKHI s,  TOMOJIOTH,
YIJIEBOIOPOIBI, KHCJIOPOJI- u
a30TcolepKaLIHe COEIMHEHMS,
OMOJIOTUYECKH  aKTUBHBIE  BELIECTBA
(yrmeBoapl, XUpbI, OeNKkH), MOHOMED,
MIOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIpHBIE COEIMHEHMS,
KpUCTAJUTMYECKass  pemieTka,  THIIBI
XUMHUYECKUX peakuuil (OKUCIUTETHHO-
BOCCTAaHOBUTEIBHBIE, 9K30-U
SHAOTEPMUYECKHE, PEAKIMH HWOHHOTO
oOMeHa),  pacTBOp,  DJIEKTPOJIHTHI,
HEJIEKTPOJIUTHI,  BJIEKTPOIUTHYECKAs
JUcconuanys, OKHCIIUTEIND,

BOCCTAaHOBHUTCJIb, CKOPOCThH XUMHYECKOU




- BIAJICTh HaBBIKAMU YYEOHO-UCCICIOBATEILCKOH U
NPOCKTHON JIEATEIbHOCTH, HAaBBIKAMH Pa3peIICHUs
npobiem;

- BBUIBIATh NPUYMHHO-CIICACTBEHHBIC CBS3U U
aKTyalM3UpOBaTh 3a/ady, BBLABUTaTh THIOTE3y e
pelIeHUs, HaXOJUTh APTyMEHTBI s J0Ka3aTelbCTBA
CBOMX YTBEPI)KICHHIA, 33/1aBaTh MapaMeTpbl U KPUTCPUU

pelieHus;
- aHAJM3UPOBATh MOJIYYECHHBIE B XOJ€ PEIICHUS 3a1a4n
pe3yNbTaThl, KPUTHYECKU OLICHUBATH ux
JIOCTOBEPHOCTD, MPOTHO3UPOBATh MU3MEHEHUE B HOBBIX
YCIIOBHSX;

- YMETb MEPEHOCHUTh 3HAHHSA B II03HABATEJIBHYIO H
MPAKTUYECKYI0 001aCTH KU3HEAESTEIbHOCTH;
- yYMeTb HMHTETpUpOBaTh 3HAHUA U3

MIpeIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIE HJIEH, NpeajaraTb OpUrHHaIbHBIC
MIO/IXOJIBI U PEIICHHUS;

- CHOCOOHOCTH UX MCIIOJIb30BaHMS B [I03HABATEIBHON U
COLMAJIbHOW MPaKTUKE

pa3HBIX

peaKkiuy, XUMHUYECKOE paBHOBECHUE),
TEOPUH U 3aKOHBI (TEOpHs XUMHIECKOTO
CTPOCHHUS OpPraHUYECKHUX BemecTB A.M.
bytneposa, Teopust 3IEKTPOTUTHIECKOM
JTUCCOIUAIINH, TIEPUOTUIECKHNA 3aKOH
HA.N. MenzeneeBa, 3aKOH COXpaHEHUSA
MAaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIUYECKUHN SI3BIK XUMUH,
(hakTomornueckue CBEIICHHSA 0
CBOMCTBax, COCTaBe, IMOJYYCHUH U
0e30macHOM KCIIOJIb30BAaHUHU
BaYKHEHIIINX HEOPTaHUIECKUX "
OPTraHWYECKUX BEIIECTB B OBITY W
MPAKTUYECKON AESITEILHOCTH YEIOBEKA;

- yMETb  BBIABIATH  XapaKTEPHBIE
NPU3HAKH W B3aMMOCBA3b H3YyYEHHBIX
IIOHSTHUH, IIPUMEHATh
COOTBETCTBYIOLINE MIOHATHUS pu
ONMCaHWU  CTPOCHHA U  CBOMCTB
HEOPraHWYeCKUX M OpPraHUYECKHUX

BEIIECTB U UX MPEBPALICHUI; BBISBISATH
B3aMMOCBSA3b XHMHUYECKUX 3HAHUH C
MOHATHAMHU U IPEACTABICHUSIMH IPYTUX
€CTECTBEHHOHAYYHBIX TPEAMETOB;

- YMETb HCIOJb30BaTh HAUMEHOBAHUS
XUMUYECKHUX COCIMHEHHUH
MEKIYHApOTHOTO COM032
TEOPETHUYECKON U NPUKIIATHOW XUMHUHU U
TPUBUAIBHBIE HA3BaHUS BAXHEHIINX
BEIECTB (PTHUIICH, alleTUJICH, TJIMIICPUH,
denon,  dopmanbaerua, — yKCycHas
KHCJIOTa,  TJMLOWH, yrapHeld  Tas,
YIJIEKUCHIBI Ta3, aMMuak, ramieHas
U3BECTh, HETAllleHasi U3BECTh, MUThEBAs
coJla W JIPYyrux), COCTaBIATH (HOPMYIBI

HEOPraHMYECKMX W OPraHUYecKuX
BC€IICCTB, YpaBHCHUA XUMHNYCCKHUX
peakmuii, OOBSCHATH WX  CMBICH,
MOJTBEPKIaTh XapaxKTepHbIe
XUMUYECKHe CBOWCTBa BEILIECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTAMHU U
3alUCAMU  YPaBHEHHH  XUMHUYECKHX
peakuui;

- YMETH YCTaHaBJIMBAaTh
NPUHAAJIC)KHOCTD HN3YYCHHBIX
HEOPraHWYECKUX U OPraHUYecKHX

BEIIECTB K OIPEAEICHHBIM KJaccaM H
TpyIaM COeTUHEHUH, XapaKTepru30BaTh
MX COCTaB M Ba)KHEHIIIME CBOWMCTBA,
ONpeNesaTh BUABL XUMUYECKUX CBs3ed
(koBaneHTHas, MOHHAS, METALUTHIICCKAS,
BOJIOPOJIHAsI), THITBI KPUCTAITUYECKUX
PENIeTOK BemlecTB; KiIaccu(UIUPOBAThH
XUMUYECKHAC PEAKITUH;

- chopmupoBaTh IpPEICTABICHUSA: O




XUMHUYECKON COCTaBJIAIOIIEH
€CTECTBCHHOHAYYHOH KapTUHBI MHpA,
pOIM XMMHUW B TIO3HAHWU SIBICHUM
IpUPOABI, B (POPMHUPOBAHUH MBILIUICHHS

u KYJIBTYpPbI JIMYHOCTH, ee
(hyHKIIMOHATBHOM TPaMOTHOCTH,
HE00X0IUMOI JUTSt pelieHus

MPAKTUYECKUX 3a/ad U JKOJOTHUYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY
3/I0pOBBIO U PUPOAHOI cpene;

-  yMeThb NPOBOAUTH PAacCUeThl MO
XUMHYECKAM (QOopMysIaM U ypaBHEHHUSIM
XUMHYECKUX peakuin c
HCIIOJIb30BaHUEM (DH3MUECKUX BEITHYMH,
XapaKTePU3YOIINX BEIIIeCTBa c
KOJMYECTBEHHOH  CTOPOHBI:  MAaccCHl,
o0beMa (HOpMallbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEILIECTBA; HCIOIb30BaTh
CHUCTEMHbBIE XUMHYECKHE 3HAHHS I
IIPUHATUS PEUIEHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYyaluAX, CBS3aHHBIX C
BEIECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnonp3oBaTh
COBpEMEHHBIE
cpencTBa
TIOWCKa, aHAITN3a
u
MHTEPIIPETALNH
nHGOpPMAIUH U
UHQOPMAIOHH
bI€ TEXHOJIOTUH
JUTSL BBITTOJTHEHUS
3ama4
npodeccuoHab
HOM
JeSITeIbHOCTH

B 00sacTH IEHHOCTH HAYYHOTI'O MIO3HAHUMA:

- c¢(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha
Manore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEro MecCTa B [IOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAaHHE SI3BIKOBOM M YUTATEIHCKOU
KyIbTYpbl KaK CpEICTBa B3aUMOJICHCTBUS MEXIY
JIIOAbMHU U MMO3HAHUA MHPA,

- OCO3HaHME IIEHHOCTH HAy4YHOM JesITeIbHOCTH,
TOTOBHOCTh OCYIIECTBIATh HPOEKTHYIO u
HCCIIEIOBATEIbCKYI0 AESITEIbHOCTh WHAMBHUIYAJIBHO H
B IpyTIIE;

Ogaanenune YHHBepCaIbHbIMU yueOHBIMH

NMO3HABATEIbHBIMH AeHCTBUAMU:

B) padora ¢ undopmanmeii:

- BJAJNeTh HAaBBHIKAMHU TMONy4YeHHs WHGPOpMAIMH U3
WCTOYHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEIHLHO
OCYIIIECTBJIATh TIOWCK, AaHallU3, CHCTEMATH3aIli0 |
WHTEPIPETAIUI0 HHPOPMALIUM PA3IUYHBIX BHJOB |
(hopM npencTaBeHUS;

- cO371aBaTh TEKCTHI B PAa3IUYHBIX (hopMaTax ¢ y4eToM
Ha3HauYeHUs WHQOpPMAIUM U IICJICBOM ayJAUTOPHH,
BBIOMpas ONTHMAaNbHYIO (OpPMYy TMPEICTABICHUS H

BU3YyaJIN3alluH;
- OLICHMBATH JOCTOBEPHOCTD, JICTUTUMHOCTbD
HHq)OpMaHHH, €C COOTBCTCTBHUC IIpaBOBbIM n

MOpPaJIbHO-3TUYECKUM HOpMaM;
- WUCMOJIb30BaTh CpeJICTBA WHPOPMAIMOHHBIX |
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pEeUICHUN
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpPraHM3alMOHHBIX 3a/1a4 ¢ COOIOZeHNEM TpeOOBaHUN
OPTrOHOMMUKH, TEXHHUKU 6630HaCHOCTI/I, TUTHUCHHI,

- YMETh IUIAHUPOBAaTh U BBINOJHSATH
XUMHUUYECKUI JKCIIEPUMEHT
(TmpeBpallieHusT OPraHUYECKUX BEIECTB
[IpY HAarpEBaHUH, MOJIyYECHHUE STUJICHA U
M3YyYEHHUE €r0 CBOMICTB, KauE€CTBEHHBIE

peakuuMu Ha anbJAeruibl, Kpaxmai,
YKCYCHYIO  KHCJIOTY;  JAEHaTypauus
OeIKOB TMpHM HAarpeBaHUM, LIBETHBIE

peakuuu OeNKOB; MPOBOAUTH PEAKLUU
WOHHOTO OOMEHa, OIpeaeysaTh Cpemy
BOAHBIX  PAacTBOPOB, KaueCTBEHHBIE
peaknuu Ha cyinbdar-, KapOoHaT- H
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHWUS;
pemiaTh 3KCIepuMeHTaIbHbBIE 3a/1a9H 110
temam "Metamnel" u "Hemeramiel") B
COOTBETCTBMM C TMpPABHWIAMU TEXHHUKH

Oe3omacHOCTH TpH  OOpamIeHHH C
BEIIECTBAMHU " 71a00paTOPHBIM
000pyIOBaHUEM; MPEJICTABIATh
pe3yabTaThI XHMHYECKOTO
JKCIepUMeHTa B ¢opMe  3amucu

YPAaBHEHUI COOTBETCTBYIOIINUX PEAKLIMMA
u (QOpMyIUpOBaTh BBHIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

- YMETb aHaIU3UPOBATh XUMUYECKYIO
nHpopManuio, MOIydaeMyl0 U3 pa3HbIX

HMCTOYHUKOB (cpencts MaccoBOH
nHpopmauun, cerb MHTepHeT n
Apyrue);

- BJIaACTH OCHOBHBIMH METOAaMU
HAy4HOTO  TIO3HAHHWA  BELIECTB U

XUMUYECKUX sBIICHUN (HaOIIoAcHMUE,
HU3MEpEHNeE, SKCIIEPUMEHT,




pecypcocOepekeHrs, MPaBOBBIX M STHYECKHX HOPM,
HOPM HH(POPMAITMOHHON O€30TIaCHOCTH;

- BJIaJIeTh HaBBIKAMH PAcIlO3HABAHUS U 3AILUTHI
nHpopManum, HHOOPMAIIMOHHOH OE30MacCHOCTH
JMYHOCTH;

MOJICJINPOBAHHUE);

- yMeTb TPOBOIUTH pacyeTsl IO
XUMUYeCKUM (HOopMyJIaM M YpaBHEHHSIM
XUMHAYECKUX peaxuit c
HCIOJb30BaHUEM (PU3MUECKUX BEIMYMH,
XapaKTePU3YIOLINX BEILIECTBA c
KOJIMYECTBEHHOM  CTOPOHBI:  MAacchl,

o0beMa (HOpMallbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKUE 3HaHMS Ui
NPUHATHA pEIICHHH B KOHKPETHBIX
KU3HCHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMCHEHUEM

OK 04.

Db dexTuBHO
B3aUMOJICHCTBOB
aTh 1 paboTaTh B
KOJUIEKTUBE U

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITENIBHOCTH U
CaMOOIIPEAEIICHUIO;

-OBJIaJICHUE HaBbIKAaMH Yy4eOHO-HCCIIEeIOBATEIHCKOM,
MPOEKTHOW Y COLMAIIBHOM JIEATEIbHOCTH;

Osiaanenue YHUBEPCAJIbHBIMHU

- yMeThb IUIAHHPOBaTh U BBINOIHATH
XUMHUUYECKUN 9KCIIEPUMEHT
(mpeBpaleHusl OpPraHU4YecKUX BEIIECTB
IIPU HarpeBaHUH, MOJyYEHHE STHIIEHA U
U3yUYEHUE €ero CBOMCTB, KayeCTBEHHBIC

KOMAaHJE KOMMYHUKATHBHBIMH I€iiCTBUSIMU: peakuMM Ha  aJbIeruabl, Kpaxmad,
0) coBMecTHas1 1esITeJIbHOCTD. YKCYCHYIO  KHCJOTY;  J€HaTypauus
- TOHMMaTh W  HCIOJB30BaTh  MNPEUMYILECTBA | OETIKOB TpPU HArpeBaHHM, IIBETHBIC
KOMaHJHON U HHIUBUIYaJIbHOM paboOTHI; peakuuy O€JKOB; MPOBOIUTH PEAKLUH
- IpUHUMAaThb LEJIM COBMECTHOH JESTENbHOCTH, | HOHHOTO OOMEHa, OIpenensiTb Cpedy
OpPraHMU30BbIBaTh U KOOPJMHMPOBATH AEWCTBUS IO €€ | BOAHBIX  pPacTBOPOB,  KayeCTBEHHBIE
JOCTHIKEHHUIO: COCTaBJISITh TUTaH NEHCTBUM, | peakuun Ha cynbdar-, KapOOHAT- u
pacmpenensiTh PO C YYE€TOM MHEHHM YYaCTHUKOB | XJIOPMA-aHWOHBI, HA KaTHOH aMMOHWS;
00CYXIIaTh Pe3yNbTaThl COBMECTHOH paboThI; pemaTh 3KCIepuMEHTaIbHbIE 331a4H 110
- KOOPAMHUPOBATh W BHIMONHATH paboTy B ycioBusix | TeMam "Mertamnsl" u "Hemeramnel") B
peanbHOro, BUPTYaIbHOTO ¥ KOMOMHHMPOBAHHOIO | COOTBETCTBUM C IPAaBUJIAMU TEXHHUKH
B3aUMOJIEHCTBUS, Oe3omacHOCTH NpH  OOpameHud ¢
- OCYWIECTBJIATh  MO3UTHBHOE  CTPAaTETHMYECcKOe | BEIIECTBAMHU u 1a00paTOpHBIM
MOBEJCHHE B PA3IMYHBIX CHUTyalUusiX, HPOSBIATH | 000PYJOBaHUEM; NPEACTaBIATh
TBOPYECTBO M BOOOpa)K€HHE, ObITh HMHULIUATUBHBIM pe3yabTaThl XMMHYECKOTO
OBjaeHHe YHHBEPCAJILHBIMM  PeryJsiTHBHBIMH | OKCIIepUMeHTa B (opme  3amucu
AeHCTBUAMM: YPAaBHEHUI COOTBETCTBYIOIIHUX PEAKIIMM
NPUHATHE ce0s1 U APYTUX JIo/eii: u (GOpMyJIUpPOBAaTh BBIBOJBI Ha OCHOBE
- IPUHUMATh MOTHUBBI U apI'YMEHTBI APYTHX JIIOJIEH MIPU | 3TUX PE3YNIbTaTOB
aHaJIM3e pe3yabTaTOB AEATEIbHOCTH;
- IpU3HAaBaTh CBOE MPaBO M NPaBO APYIHX JIIOAEH Ha
OIIIMOKHU;
- pa3BUBATh CIIOCOOHOCTH TIOHMUMATh MU C TIO3UIHH
JPYTOTO YeJI0BEKa;
OK 07. B o01acTH 3K0J10rMYe€CKOro BOCIUTAHMSA - chopmupoBaTh TPENCTABICHUS: O
CopeiictBoBath | - C(HOPMHPOBAHHOCTb  AIKOJOTMYECKOHM  KYJNBTYPBI, | XUMUYECKOH COCTAaBIISIIOIIEH
COXPaHEHUIO MMOHMMaHWE€  BIUSHUS  COLMAIbHO-PKOHOMHYECKHX | €CTECTBEHHOHAYYHOH KapTHUHBI MHpa,
OKpY>KaroIen MPOLIECCOB HAa COCTOSIHUE MPHPOJHOH M COLHUAJIBHOM | pOM XMMHUH B TO3HAHWUU SIBICHHUN
Cpensbl, Cpenpl, OCO3HaHUE r1100aIEHOTO XapakTepa | npupoabl, B GOPMHUPOBAHUN MBIIIJICHUS
pecypcocOepeke | DKOJIIOTHIECKUX TPodIIeM; u KYJbTYPBI JIMYHOCTH, ee
HUIO, IPUMEHSTh | - TUIAHUPOBaHUE M OCYIIECTBICHUE JCUCTBHH B | (DyHKIIMOHAIBHOM TPaMOTHOCTH,
3HaHUs 00 OKpyKarolleil cpeae Ha OCHOBE 3HAHHMS IeJield | HeoOXOaUMOM JUISE peleHus
W3MEHEHUH YCTOWYHMBOTO Pa3BUTHS YEJIOBEYECTBA; MIPaKTHYECKUX 337lad WU DKOJOTHYECKH
KIIMMaTa, AKTUBHOE HENpUATHE [IeHCTBHHA, MPUHOCAIIUX Bpelx | 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY
TPUHIIMIIBI OKpY>KaIoIlEeH cpene; 3/I0pOBBIO U MIPUPOJHOM cpene;
OepesKIMBOro - yMEHHE  TpOTHO3MpOBaTh  HeOJarompusTHHIC | - yMETh coboatpb npaBuiIa
MIPOM3BOJICTBA, JKOJIOTHYECKHE  TOCIEACTBHS  NPEANPUHUMAEMBIX | IKOJIOTHYECKH 11€J1eC000pa3HOTO




3¢ PEeKTHBHO
JIECTBOBATh B
YpEe3BbIYANHBIX
CUTYaIUsIX

JNEeHCTBUM, IPEeOTBpAILATh UX;

- pacHiup€HHE OInbITa ACATCIBHOCTHU AKOJIOTHYECKOU

HAIpaBJICHHOCTHU;

- OBJIaACHUEC HaBbIKaMH y‘Ie6HO-HCCJ'IC,E[OBaTeJ'II:CKOfI,

MPOEKTHOW ¥ COLIMAIIBHOM JIESITeIbHOCTH;

moBeJeHUss B OBITYy H  TPYyAOBOH
JIEATEIBHOCTH B ILENAX COXPaHEHUs
CBOCTO  3I0pOBbSl M  OKpYXKalOLICH
NIPUPOJHOMN cpensl; YUHUTHIBATh
OMMACHOCTh BO3JCHCTBUS HA JKUBBIC
OpPTaHHU3MBl OIPEICIICHHBIX BEIIECTB,
MIOHUMAs CMBICII IIOKa3aTelIs
NpeAeIIbHON JIOILyCTUMOH
KOHIIEHTpaluu




2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM U CIHUILIAHBI
2.1. O0beM TUCHUILINHBI U BH/bI y4eOHOH padoThI

Buj yueOHoii padoThI O0bem yacoB

O0bem o0pa3oBaTebHON NPOrpaMMbl Y4eOHOM 1M CHHMIIJIMHbI 72

B T.4. B opMe NPaKTHYECKOH MOATOTOBKHU

OcHoBHoOE conepxaHue 67

B TOM YHCJIC:

aexiyu (Ypokn) 21
MPaKTUYECKHUE 3aHATHS 46
CamocrosiTeibHas pa6oTa 3

NupuBuayaabHblil NPOEKT (1a/HET) HET

Ipomexxyrounasi arrecranusi (quddepeHunpoBaHHbIii 3a4yeT) — 2
ceMecTp




2.2. TemaTn4ecKuil IJIaH M coJeP:KaHUe TUCHHILIMHBI «XUMHI»

HaumenoBanue dopMmupyemsblie
Copaeprxanue yuedOHOro MaTepuaJia O0bem yacoB
pa3enoB U TeM KOMMeEeTEeHIH U
OcHoBHOe coaep:KaHue 70
Paznen 1. OcHOBBI CTPOEHUA BellecTBa 6
Tema 1.1. OcHoOBHOe coiep:KaHne 4 OK 01
Crpoenue atoMoB | Jlekuuu 1
XAMITICCKIX CoBpeMeHHass Mojieib cTpoeHus atoma. CHMBOJIMYECKHH SI3BIK XUMHH. XUMUYECKUU 3JIEMEHT. DJICKTPOHHAS
SNCMCHTOB 1 KoH(purypamust aroma. Kinaccudukamnms XUMHYECKHX JIEMEHTOB (S-, P-, d-37eMeHThI). BajeHTHBIE 3IICKTPOHBI. 1
fipupona BaneHTHOCTh. DJEKTPOHHAS MPUPOJA XUMHYCCKOW CBS3H. DJIEKTPOOTPHIATEILHOCTh. BHUABI XUMUYECKOW CBS3H
XUMIICCKON CBASN | (1 opanenTHAs, HOHHAS, METAIUINYECKAS, BOJXOPO/IHAS) H CIIOCOOBI €e 06Pa30BaHus
IIpakTHyeckue 3aHATHSA 3
Peumienne 3amaHuii Ha MCHOJIB30BAHME XMMHUYECKOW CHMBOJIMKA W Ha3BaHWM COEAMHEHUW [0 HOMEHKIATYype
MEXIYHAPOIHOTO CO03a TEOPETUYECKOW W MPHUKIATHOW XVUMHHM W TPUBHAIBHBIX HA3BaHWW JUIS COCTABJICHUS
XUMHYECKAX (POPMyNT JBYXaTOMHBIX COEAWHEHWH (OKCHAOB, CYyNb(QUIOB, THAPHUAOB H T.I.) W JPYTHX
HCOPraHnv4cCKux COGI[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB. 3
HpaKTI/I‘IeCKI/IC 3adaHrd Ha YCTAHOBJICHHE CBA3M MCEXKAY CTPOCHHECM aTOMOB XHMHUYCECKUX DJJICMCHTOB U
MIEPUOAMYECKUM M3MEHEHHEM CBOWCTB XMMHUYECKHX AJIIEMEHTOB M WX COSAMHEHWI B COOTBETCTBHH C ITOJIOKEHUEM
ITeproanueckoil CUCTEMBI.
Tema 1.2. OcHoBHoOE cojiep:KaHne 2 OK 01
[Teproanueckmii IIpakTUyeckue 3aHATHSA 2 OK 02
3aKOH H Tabmmia [Tepuoanueckas cucrema xumuueckux anemMeHToB .. Menneneera. ®usnueckuii cmpica Ilepronuueckoro
AN Menneneesa | oua J.W. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XHMHYECKUX JIIEMEHTOB, 00pa3yeMbIX HMH
MIPOCTHIX H CIIOKHBIX BEIIECTB B COOTBETCTBHH C TIOJIOKEHHEM XHMHYECKOro deMeHTa B [leproamueckoii cucreme.
MupoBo33peHueckoe U HayuHoe 3HadeHue [lepuoanueckoro 3akona .M. Menneneesa. ITpornossr J1.1.
MengeneeBa. OTKPBITHE HOBBIX XUMUYECKHX 3JIEMEHTOB. 2
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUIECKUX 3aJaHUN HA XapaKTePU3AIHI0 XUMUIECKHUX 3JIEMEHTOB
«Meranudeckue / HEMETaUIMYSCKUE CBOMCTRA, AJIEKTPOOTPUIIATEIILHOCTh XMMUYECKUX DJIEMEHTOB B
COOTBETCTBUU C UX JJICKTPOHHBIM CTPOCHUEM U I10JIOKECHUEM B HepnoanquKoﬁ CHUCTEMEC XUMHUYCCKUX 3JIEMCHTOB
JI.1. MenneneeBay
Paspes 2. Xumuyeckue peakuuu 11
Tema 2.1. Tunst OcHoBHOe coepkaHne 4 OK 01
XUMHUYECKUX Jlekuun 1




peaxuui

Knaccudukarus u THIIBI XAMAYECKIX PEaKIHUN C y9acTHEM HeOpraHmYecKuX BemecTB. CocTaBieHNe ypaBHEHUH
peakiuii CoeIMHEHUSs, Pa3JIoKCHUS, 3aMEIICHUs, OOMEHA, B T.4. PEaKI[Hil TOPCHHUSI, OKHUCICHUSI-BOCCTAHOBJICHHUSL.

YpaBHEHHS OKHCICHUA-BOCCTaHOBIEeHU. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBlIeHUE U 1
YPaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOAOM IEKTPOHHOro Oananca. OKUCIUTENbHO-
BOCCTaHOBUTEJBHBIE PEAKIIMU B IPUPOJIE, TPOU3BOACTBEHHBIX MPOIECCaX U KU3ZHENAEATENHHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHS 3
KonuuectBenHbie oTHOMIEHNST B XUMUK. OCHOBHBIE KOTMYECTBEHHBIC 3aKOHBI B XMMHUHM U PACYETHI 110 YpaBHEHUSIM
XUMHUYECKUX peakuuid. Moib Kak equHHIa KOJNYecTBa BemecTa. MomsipHas Macca. 3aKOHBI COXPAaHEHUSI MacChl U 3
sHeprun. 3akoH ABoraapo. MomsipHbeid 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta30B. PacdeTsl 1Mo ypaBHEHUSIM
XMMHUYECKUX Peaklnii ¢ NCIOIb30BaHUEM Macchl, 00beMa (HOpMaJbHbIC YCIIOBHUS) ra30B, KOJMYECTBa BEIECTBA
Tema 2.2. OcHoBHoOE cojiep:KaHne OK 01
ONEKTPONUTAYCCKAS | TTeferpm 1 OK 04
JUCCOLMAINS U =
5 06 Teopust anekrponuTHueckor auccounanuu. VIoHBL. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakunu MOHHOro oOMeHa.
HMOHHBIM OOMCH o o
CocraBieHue peakuuii HOHHOTO OOMEHA IyTeM COCTABJICHHUS MX MOJHBIX M COKPAILEHHBIX HMOHHBIX YPaBHEHHH. 1
KucnotHo-ocHOBHBIE peakMy. 3aJjaHKsl HAa COCTaBJIEHNUE HOHHBIX peakiuil
IpakTnyeckune 3aHATHS 3
[Mpaktudeckas pabora “THUIBI XUMHUUECKUX pEaKIHi”.
HccnenoBanue TUHOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOLIMXCsI BEMIECTB) U MPU3HAKOB XUMHUYECKHX 3
peaxuuii. [IpoBenenne peakuuii HOHHOrO OOMEHa, ONpeieIeHNe CPeabl BOAHBIX PACTBOPOB. 3aaHus Ha
COCTaBJICHUE HOHHBIX PEAKLUI
CamocTosiTeJibHasi padoTa: MMOJIrOTOBKA K KOHTPOJIBHOH paboTte
KonTtposbHas (mpaktuyeckas) padora CTpoeHHe BeIlecTBa U XUMUYECKHE PEAKIINH
Paspea 3. CTpoeHue 1 CBOHCTBA HEOPTAHMYECKHUX BeleCTB 17
Tema 3.1. OcHOBHOe coiep:kaHue 4 OK 01
Knaccuduxkarus, Jlexuuu 1




HOMEHKJIaTypa u
CTpOCHHE
HEOPTaHUYECKUX
BEIIECTB

IIpenmet Heopranmueckoit xumun. Kitaccndukariis HeopraHUIecKuX BemecTs. [IpocThie i ClI0’KHEBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CIIOHBIX BEIIECTB (OKCHIIBI, TUIPOKCUIBI, KUCIIOTHI, COJIN). B3aMMOCBS3b HEOpPraHMYECKUX
BeIIecTB. ATperaTtHble COCTOSHHUS BerecTBa. Kpucrammnieckne u aMop(HBIE BemecTBa. TUIbl KPHUCTATTHIECKIX
pemreTox (aToMHasi, MOJIEKYJISIpHAs, HOHHAS, METAITNYECKast). 3aBUCUMOCTh (PM3NIECKUX CBOWCTB BEIIECTBA OT
TUTIA KPUCTALUTUYECKON pelIeTKH. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH BEIIECTB OT BUa XUMHUECKOM CBS3H U
TUTIA KPUCTALTNYECKOH perieTku. [TpuanHbpl MHOrooOpas3us BEeIecTB

IpakTHyeckne 3aHATUA

Homenkmnarypa HeopraHMYeCKHX BELICCTB: HA3BAHUE BEIIECTBA UCXOS U3 HX XUMHUYIECKOH (DOpMYJIBI HITH
COCTaBJICHHE XHMHYECKOU (hOPMYITBI HCXO U3 Ha3BaHMA BemiecTsa mo MexayHapoauoit (MFOITAK) mmm
TPUBHUAIBHON HOMEHKIIATYpE.

Pemrenune npakTryueckux 3aJaHni Mo KIacCU(PHUKALUU, HOMCHKIATYPE U XUMHUYECKHM (OpPMYJIaM HEOPTaHMYECKHX
BEILIECTB Pa3IMYHbIX KJIaccoB (yrapHbIH ras, YrJICKMCIBIH Ia3, aMMMaK, TalleHas M3BECTh, HETralleHas M3BECTb,
MUTHEBAS COJA U IPYTUX): HA3bIBaTh U COCTABIATH (POPMYJIbI XMMUYECKHUX BELIECTB, ONPEACIIATh IPUHAICKHOCT
K KJIaccy.

Hctounuku xumudeckoil nHpopManun (cpeicTB MaccoBoi nH(popMayu, cetb MuTepHeT u apyrue). [Tonck
nHGOPMAITUH 110 Ha3BaHWSIM, WICHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyliaMm

OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

OcHoBHOE CoA€epKaHue

Jlekuum

Mertamner. O0mue ¢pu3znuecKkue U XMMUYEeCKue CBOHCTBAa MeTauioB. CriocoObl MmoydeHusl. 3HaueHHe METauIOB U
HEMETAJUIOB B MPUPOJE U KM3HENEATEIIbHOCTH YeJIoBeKa M opraHu3MoB. Kopposus MeTaymnoB: BHIBI KOPPO3HH,
CIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH

Hemeramibl. O01me pu3nveckre 1 XMMUIECKUE CBOMCTBA HEMeTaJUToB. TUITUYHbIE CBOWcTBA HemeTa/uioB [V— VI
rpynn. Knaccudukanmss m HOMEHKJIATypa COEAMHEHHH HeMeTauioB. KpyroBopoTbl OMOT€HHBIX JIIEMEHTOB B
IPHUPO/IE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHX BEIIECTB (OKCHUIOB, THIPOKCUIOB, KICIOT, COJICH U
Jip.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IMPOCTHIX BEMIECTB, BOJOPOJIHBIX COSAMHEHHH, BHICIITUX OKCHIIOB U
TUIPOKCHIOB

HpaKTuquKne 3aHATUSA

CocTaBiieHHE YpPaBHEHHH XMMHYECKHX PEAaKLUMH C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPraHWYECKHX BEILECTB:
METAJUIOB ¥ HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHMYESCKHX KHUCIIOT,
OCHOBaHUI 1 aM(OTEPHBIX THAPOKCHIOB; HEOPTAaHMYECKUX COJIEH, XapaKTePU3YIONINX X CBOHCTBA.

Pemenne nmpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 33JaHWil Ha CBOWCTBA, COCTaB, NOJy4YeHHE M Oe30macHoe
MCIIOJIb30BaHNE BAKHEHIINX HEOPraHUUECKUX BEIIECTB B OBITY W MPAKTHYECKOHN NI TEILHOCTH YEIOBEKa

OK 01
OK 02




Tema 3.3. OcHOBHOE coepkaHue 4 OK 01
Unenrndukanms TIpakTHYecKoe 3aHATHS 4 OK 02
HEOPraHHICCKUX [Tpaktuueckas padora «HMaeHTrduKanns HEOPraHNUECKIX BEILIECTBY. OK 04
BCILCCTB Perrenne sKCHEpUMEHTATBHBIX 33124 [0 XUMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, 10 PAclO3HABAHUIO U

MOJY4YEHHUIO COEeIMHEHNI METaJIOB U HEMETaJIJIOB. 4

WnenTnduxanns HEOPraHUYECKUX BEILECTB C HCIIOIb30BAHHUEM HX (U3UKO-XMMUYECKHUX CBOWMCTB, XapaKTEPHBIX

KayeCTBEHHBIX peakiuii. KauecTBeHHBIE peaknnu Ha cynbhaT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHMSI
CamocTrosiTeJbHasi padoTa: MOAroTOBKA K KOHTPOJIBHOH paboTte
KonTposbnas padora (mpakTudeckasi) CBoiicTBa HEOPraHNYECKIX BEIIECTB
Paznen 4. CTpoeHue 1 CBOHiCTBA OPraHUYE€CKHX BeIIECTB 19
Tema 4.1. OcHOBHOe cojiep:kaHue 4 OK 01
Knaccmpnxaum, Jlexknuu 2
CTpOCHHE U IlosiBeHME U pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [Ipeamer opranndeckoit XuMuu. MecTo 1 3Ha4eHUE
HOMEHKJIaTypa OpPraHMYECKOM XMMHH B CUCTEME €CTECTBEHHBIX HAYK.
OpPTaHHYECKUX XHUMHYECKOe CTPOEHHE KakK TMOPSJIOK COeIMHEHHUS aTOMOB B MOJIEKYJE COTJIACHO MX BajeHTHOCTH. OCHOBHBIE
BEIIECTB MOJIOKEHUSI TEOPUU XUMHUUYECKOIO0 CTPOECHHS OpraHuueckux coeauHeHuit A.M. ByTtnepoBa. YriaeponHslil ckener

OpraHUYEeCKON MOJIEKYNbl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHUYECKOI'O CTPOECHUS MoJieKyid. M3omepusa u 2

H30MEpBHI.

Ilonsitne o ¢QynkunonamsHOW rpynmne. Pammkan. IlpuHOMOB KiaccnUKanuyu OpPraHUYECKUX COCTUHEHUU.

MexayHapoaHass HOMEHKIATypa W IHPHHLMIBI HOMEHKIATyphl OpraHudeckux coeanHeHuid. llonsitue 00

a30TCoJIepXKallNX COCTUHEHUSIX, OMOJOrMYEeCKH AaKTHBHBIX BellecTBax (yrieBojax, XKupax, Oenkax u Jp.),

BBICOKOMOJIEKYJIIPHBIX COETMHEHHIX (MOHOMED, MTOJINMED, CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHA 2

Homenkinarypa opraHM4ecKuX CO€AMHEHUH OTIENbHBIX KJIACCOB (HACHIICHHBIE, HEHACHIILIEHHbBIE 1 apOMaTHIECKHE

YIJIEBOIOPOJIBI, CIUPTHI, (DEHOJNBI, albJIeTUABI, KETOHBI, KapOOHOBBIE KUCIOTHI M Jip.) CocTaBieHWE TONHBIX U

COKpAIIlEHHBIX CTPYKTYPHBIX (POPMYJI OPTaHMYECKHX BEUIECTB OT/CIBHBIX KIIACCOB, MCHONB3YS MX HAa3BaHUS IO 5

CHCTEMAaTHYECKON M TPUBHAIILHOW HOMEHKJIAType (3TUIIEH, alleTHIIeH, IIIMLepuH, GeHom, popManbaerun, ykcycHas

KHCJIOTa, TIUIKH). PacueTsl mpocTtelimeii GopMyIibl OpraHu4ecKoil MOJIEKYJIbI, HCXOJISl U3 AIIEMEHTHOTO cOcTaBa (B

%)
Tema 4.2. CpolicTBa | OCHOBHOE coiepKaHNe 8 OK 01
OpraHHMYeCKuX Jlexkuun 4 OK 02
COEIMHEHUI DU3NKO-XUMHUUECKHUE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTACIBHBIX KJIaCCOB (OCOOCHHOCTH KiaccHpHKaMu U OK 04

HOMCHKJIATYPbI BHYTPHU KJIaCCa, TOMOJIOTUYECKHH paa u O6I]_Ia$I (bopMyna; HU30MCPUs; (1)I/I3I/I‘-ICCKI/IC CBOﬁCTBa;
XUMHUYCCKUEC CBOﬁCTBa; CIIOCOOBI HOHy‘{eHI/IH)Z




— MpeAeNbHBIC YIIEBOAOPOAbI (AIKaHBI W IHKIIOATKaHbl). ['OpeHre MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB
TEIUTa B IPOMBIIIICHHOCTH U OBITy. CBOWCTBa MPUPOIHBIX YTIEBOIOPOIOB, HAXOXKICHNE B IPUPOJIE M IPUMEHEHIE
AIKaHOB;

— HeTpenenbHble (AJKCHBI, aIKMHBI W aJKaJWCHBI) M apOMaTHUYECKUE YIIICBOJOPOJbLI. ['OpeHHe aleTHiIcHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJISI CBAPKH U PE3KU METAJLJIOB

— KHACTIOPOACOAEpIKaIINe COeAMHEHHS (CITUPTHI M (PEHOIIBI, KapOOHOBBIC KUCIIOTHI M d(DHUPHI, abACTUILI U KETOHFHI,
JKUPBI, yrieBoabl). llpakTudeckoe TpWMEHEHWE OTWISHTIUKOINSA, TIulepuHa, ¢eHoma. llpumeHenne
(dopManbpaeruaa, aneTalbAeTHAa, YKCYCHOW KHUCIOTHL.. MBUIa Kak COJU BBICHIMX KapOOHOBBIX KHUCIOT. Motomue
CBOICTBa MbIa

— azoTcoiep)Kamiue COeAWHEHWS (aMHHBI W aMHHOKHCIOTHI, Oenku). BBICOKOMOIEKYIsSIpHBIE COETMHEHUS
(cuHTEeTHYECKHE U OMOJIOTMYECKU-aKTUBHBIC). MOHOMED, MoMMep, CTPYKTYpHOE 3BeHO. [lonrmepu3samus sTuiieHa
KaK OCHOBHOE HAIPaBJICHUE €TI0 UCIIOJIb30BAHHUS.

I'eHeTnveckas CBA3b MEXIY KJIACCAMU OPTaHUYECKHUX COSTMHEHUIN

l'[paRanecm/le 3aHATUSA

CBoifcTBa OpraHMYECKHX COEAMHEHHWH OTAENbHBIX KJIAcCOB (TpUBHAIbHAsI M MEXAyHapogHas HOMEHKIATypa,
XMMHYECKHE CBOMCTBA, COCOOBI MOJTYyYEHUs): TpeAeibHbIe (aJKaHbl M [UKJIOAJIKAHbI), HETpeaeNbHble (aIKCHBL,
ANKWHBI U QJIKaJHEHBI) U apoMaTU4ecKue YTIeBOJAOPOAbI, COUPTHl M (PeHOobl, KapOOHOBBIE KUCIOTHI M 3(UPH,
aNbJEeTUAbl U KETOHBI, aMUHbI U aMHHOKHCJIOTHI, BHICOKOMOJICKYJISIPHBIE COEAMHEHHMS. 3aJaHUs HAa COCTABJICHUE
YpaBHEHUH XMMHYECKUX PEAKIMH C yYaCTHEM OPraHWYECKUX BEIIECTB HA OCHOBAHMU MX COCTABA M CTPOCHUS

CocraBieHue cxeM peakiuid (B TOM YHUCIE MO IMPEJIOKECHHBIM [EMOYKaM IMPEeBPaIICHHH), XapakTepU3YIOIINX
XMUMUAYECKHE CBOHCTBA OPraHMYECKHX COEJAWHEHWH OTHENBHBIX KIJIACCOB, CIOCOOBI WX TOJYYEHUS U Ha3BaHHE
OPraHWYeCKUX COCAMHEHUI M0 TPHBUAILHOM MIIM MEKTYHAPOIHOM CHCTEMAaTHYECKO HOMEHKIIAType.

PemeHne NpakTUKO-OPMEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHWil Ha CBOWCTBA OPraHMYECKHX COCAWHEHUI
OT/ENIbHBIX KJIACCOB

[Mpaktuyeckas padota “TIpeBpaleHust OpraHUYECKUX BEIIECTB IPH HArpEeBaHUH".
[lony4yeHnue 3TuiIE€HA M HM3yYEHHE €ro CBOWCTB. MoJenupoBaHHE MOJIEKYJ W XUMHYECKHX HNpPEBpALICHU Ha
npruMepe 3TaHa, STWICHA, alleTUIICHA U JIp.

Tema 4.3.
Wnenruduxanms
OpPraHUYECKUX
BEIIECTB, UX
3HAYEeHHUE U
MIPUMEHEHHUE B

OcHoBHOE cofepkaHne

Jlexknun

buoopranndeckune coenuHenus. llpumeHernme W OuMoiOrMuYeckas poyib yrieBogoB. OKHCIEHHE YTJIEBOJOB —
MCTOYHHUK PHEPTHH KHUBBIX OpraHu3MoB. OOnacTy MpUMEHEHUs aMUHOKHCIOT. [IpeBpamienns OeikoB MUIIU B
opranusme. buonorndeckue Qpynkiun OenkoB. buonorndyeckrne QyHKINHU XKUPOB. Poib opraHMYeckoil XUMHH B
peleHny IpodIieM MUIIEeBoN 0€30aCHOCTH

OK 01
OK 02
OK 04




OBITOBOU U

Ponb OpFaHI/I‘lCCKOﬁ XAMHUU B PCHICHUHA HpO6HCM SHCPFCTI/IHCCKOﬁ 6C3OHaCHOCTI/I, B pa3BUTUHU MCIUIIUHBI,

IIPOM3BOJCTBEHHON | CO34aHMM HOBBIX MAaTEpUaJIOB, HOBBIX MCTOYHHMKOB 3HEPIHH (aJbTEpPHATHUBHbIE UCTOUHUKHU HEprun). OnacHocTh
JeSITeIbHOCTH BO3/CHCTBUSA HAa >KUBBIC OPIaHU3MBl OPraHUYECKUX BELIECTB OTAEJBHBIX KJIAacCOB (YIJIIEBOAOPOIBI, CIHPTBHI, 1
YeoBeKa (eHONBI, XJIIOpPOPraHUYECKHE MPOU3BOIHBIC, aNbIETHABl W Ap.), CMBICI MOKa3aTess MpeaelbHO IOMyCTHMOMN
KOHIICHTPAIAX
IpakTnyeckue 3aHATHS 2
IIpaktrueckas padora: “UneHTHdUKAINSI OPTaHUIECKUX COCTHHEHNUN OTIEITBHBIX KIIACCOB”™
Wnentudukanus opraHu4ecKuX COSANHEHHN OTAENBHBIX KJIaccoB (Ha MpUMepe albIeruIoB, Kpaxmana, yKCyCHOU
KHCJOTHI, OENKOB U T.I.) C HCIONB30BaHHEM HX (PU3MKO-XUMHYECKHX CBOWCTB M XapaKTEPHBIX KayeCTBEHHBIX 2
peaxnuii. Jlenarypamus Oenka mpu HarpeBaHuH. L[BeTHble peaknnn OenkoB. BO3HWKHOBEHWE aHATHTHYECKOTO
CHUTHAJIA C TOYKH 3PEHHS XUMHUYECKHX IPOLECCOB IPH NPOTEKAHMH KAYECTBEHHOW DEaKLUH, MO3BOJIIOLICH
UACHTH(GHUIMPOBATH NPEATIOKEHHBIE OPTraHUYeCKUE BEISCTBA
CamocTrosiTesibHasi padoTa: MOJroTOBKA K KOHTPOJIBHOH paboTte 1
KonTpoabnas padora (mpakTudeckasi) CTpyKTypa U CBONCTBA OpTaHMUECKHX BEIECTB 2
Pazpea 5. Kunernyeckue u TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XMMUYECKHX pPeaKuuii 4
Tema 5.1.Ckopocts | OcHOBHOE coepKaHne 4 OK 01
XUMUYECKUX OK 02
peaKiuil. Jlexuun 2
Xumuueckoe CKOpPOCTh peakLuy, €€ 3aBUCUMOCTb OT Pa3InYHBIX (PAKTOPOB: MPHUPOBI PEarupyromuX BEIIECTB, KOHIEHTPALN
paBHOBeCHE pearupyomnyx BelecTB, TeMIIEPaTyphl U IUIOMAAH PEaKIMOHHON MOBEpXHOCTH. TermoBbie d3QQEeKTh XUMUUECKUX
peaknuii. DK30- M SHIO0TEPMUIECKUE, PEAKIIUH. 5
OObparumocTh peakiuid. XMUMHYECKOE PaBHOBECHE W €ro CMEIIEHHE I0J JCHCTBHEM pPa3jInYHBIX (aKTOPOB
(KOHIIEHTpaIMsI PEeareHTOB WM MPOIYKTOB PEAKIIWHU, JABJICHHE, TEMIIepaTypa) IJis CO3JaHUs ONTHMAabHBIX
YCJIOBHMM NTPOTEKaHUsI XMMUYECKUX npoueccos. ITpunimn Jle Hlarense
IIpakTHYeckue 3aHATHA 2 OK 01
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha aHaiu3 (aKTOPOB, BIMSIOMMX HAa H3MEHEHHE CKOPOCTH OK 02
XUMUAYECKOH peakuud, B T.4. C IO3ULUMN SKOJOTHYECKH LENecO00pa3HOr0 MOBEACHHS B OBITY M TPYIOBOH
JIESITEJIbHOCTH B LEJSAX COXPAHEHUSI CBOETO 3/I0POBbs U OKPY’KaIOIIEH TPUPOIHON CPEIbI. 2
Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3aJaHM Ha mnpuMeHeHwe mnpuHuuna Jle-lllatense s HaxoXIeHUS
HalpaBJICHUs] CMCELICHHs PAaBHOBECHS XMMHUYECKOM peakuuMu W aHanu3 (aKTOpOB, BIMSIOIIMX Ha CMELICHHUE
XUMHNYCCKOI'0 paBHOBECHA
Paznex 6. PactBopbI
Tema 6.1. OcHoBHOe cofep:kaHne 2 OK 01




IlousTue o Jexkuun 2 OK 02
pacTeopax PactBOpenue kak puznko-xummudeckuii npouecc. PactBopel. CriocoObl MPUTOTOBIIEHHS PacTBOPOB. PacTBOPUMOCTS. OK 07
MaccoBast 101 pacTBOpeHHOro BemiecTBa. CMBICT IOKa3aTess MPENeNbHO AOIMYCTHUMOW KOHLIEHTpPAaLMU U €ro
UCIIOJIb30BaHKE B OLIEHKE IKOJOTMYECKOI 0€30MacHOCTH.
[IpaBuna 3KOJMOTHYECKH LIEIecO00OpPa3HOro MOBEJCHHs B OBITY M TPYAOBOH JCSTENHHOCTH B IIETSAX COXPaHECHHUS 5
CBOETO 3JI0POBbS U OKpY’Karolllell NPUPONHON Cpeabl; ONACHOCTh BO3ACHCTBHA HA JKHUBBIE OPraHU3MBI
OIIpeJIeJICHHBIX BEILECTB.
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX pACUETHBIX 3aJaHMd Ha pPAcTBOPHI, HUCIOJIb3yeMble B OBITOBOH U
IPOM3BOJCTBEHHOH €S TEIBHOCTH YEIOBEKa
Tema 6.2 OCHOBHOE cOIep/KaHne OK 01
HccfeHOBaHHe IpakTnyeckue 3aHATHS OK 02
CBOMCTB pacTBOPOB
p p [IpaxTrueckas padora «lIpurotoBiaeHmne pacTBOPOBY. OK 04
IIpuroroBnenne pacTBOpOB 3aJaHHOM (MaccoBoil, %) KOHLEHTpauuu (C TNPaKTUKO-OPUEHTUPOBAHHBIMU 2
BOIIPOCaMHM) U ONIPEIeJIEHHE CPEeIbl BOAHBIX PACTBOPOB.
Penrenue 3aga4 Ha NPUTOTOBJICHHE PACTBOPOB
Pazpen 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa 9 OK 01
OK 02
Tema 7.1 Xumusi B | OcnoBHoe cogepskanue
ObITY 1 OK 04
. |Jlekuuu
MPOM3BOJCTBEHHOMN — ~ — OK 07
eSTeIbHOCTH Hoselimme nocTwXeHHs XMMHYECKOW HAyKM W XHMHYECKOW TexHojorud. Poip xumuun B obecneyeHHuu
YenoBeKa 9KOJIOTHYECKOM, SHEPreTHUECKON M MUIIEBO 0€30MacHOCTH, Pa3BUTUH MeAULUHBL. [IpaBuia moucka n aHaiausa 6
XUMHUYECKON HHGOpMAIMK W3 Pa3JIMYHBIX HCTOYHHMKOB (HayuHas M ydeOHO-HAay4Has JIUTEpaTypa, CPeICTBa
MaccoBoi HHGopmanmu, cetb HTEepHET)
IIpakTuyeckue 3aHATHS
Ilouck u aHamM3 KeWcOB O NPUMEHEHHMM XHMHUYECKHMX BEIIECTB M TEXHOJOIMH ¢ Yy4eToM Oyayuiei
npoeCCHOHATLHON JICATENBHOCTH MO TeMaM: BaKHEWIIME CTPOUTENbHbIE MaTepHajbl, KOHCTPYKIIUOHHBIE
MaTepuaibl, KpacKu, CTEKJI0, KepaMuKa, MaTepHaibl Ui 3JIEKTPOHUKH, HAaHOMAaTepHaJIbl, TEKCTHJIbHBIE BOJIOKHA, 3
MCTOYHHUKH SHEPIHH, OPraHU4YeCKUEe U MUHEPAJIbHbIE yI00PEHUs], JIEKapCTBEHHbIE BEIIECTBA, OBITOBAsK XUMUSI.
3amura: [Ipencrapnenne pe3ynbTaToB pelieHns KeiicoB B hopMe MUHHU-IOKIIA/Ia C Ipe3eHTallueH
IIpome:xxyTounas arrecTanus Mo JucHuIuinHe (IudepeHIUPOBaAHHBIN 3a4eT) 2

Bcero
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3. YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBI TMCHUITJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o

Peanuzanus yqaeOHON AUCIUTUIMHBI 0O€CTIeYeHa HATMYMEM Y4eOHOTro KabuHeTa.

OO6opynoBanue y4eOHOTO KaOWHETA: MOCAIOYHBIE MECTa MO KOJMYECTBY OOYYarOMIMXCS;
pabodee MecTO mperojaaBareis; paboyas HeEMeloBas JOCKa;, HarlsgHbIE MOCOOHS (HAOOPHI
HIAPOCTEPIKHEBBIX MOJIEJICH MOJIEKYJI, MOJICIH KPUCTAIUIMYECKUX PEUICTOK, KOJUIEKIIMU MPOCTHIX
U CJIOKHBIX BEIIECTB W/WJIHM KOJUICKLIMU MOJUMEPOB; KOJUIEKIMSA TOPHBIX MOPOA M MHHEPAJIOB,
tabauia Menaeneesa, yueOHbie puiabMbl, HH(POBBIE 00pa30BaTEIIbHBIE PECYPCHI).

Jns uHGOPMaIMOHHO-KOMITBIOTEPHON NOJAEPKKH y4eOHOro Ipolecca NpernoiaraeTcs
UCITIOJIb30BaHUE  MPOTPAMMHO-TICATOTUYECKUX  CPEJICTB,  PEAIM3YeMBIX C  MOMOIIBIO
KOMIIBIOTEpA: HCIOJb30BaHUE OOYyYalOMMX MpOrpaMM, TEMaTHYECKUX (UIBMOB, OHJIAWH
TECTUPOBAHUE U JP.

TexHuueckue cpeicTBa 00y4eHus:

NIEPCOHATBHBIN KOMITBIOTED C JIMIIEH3UOHHBIM ITPOrPAMMHBIM 00€CIIEYeHUEM; MYyIbTHMEIHIHHBIN
MPOEKTOP; MHTEPAKTUBHAS JOCKA; BBIXOJI B JIOKAIbHYIO CETh.

3.2. UudopmanuoHHoe odecriedeHne peaju3alui MPporpaMMbl

s peanuzanuu mporpammbl OnOimoteunbiii Gona Hayunoit 6ubmmoreku ®I'BOY BO
«UT'Y» um. B.I. PacnmytmHa uMeeT Ne4aTHbIE W/MIU DSIEKTPOHHBIE 00pa3oBaTelbHbIE U
MH(OpPMaLMOHHBIE PECYPCHI, U1 UCII0JIb30BAHUS B 00pa30BaTeIbHOM IIpoOliecce

3.2.1. IleyaTHble U3TAHUA

OcHoBHas nuTeparypa:

1. AudpunorenoBa, WM. B. Xumusa: yueOHMK ¥ TNPAKTUKyM [JJS  CPEIOHETro
npodeccuonansHoro obpasosanus / . B. AupunoreHosa, A. B. baokos, B. A. lonikoB. — 2-¢
u3a., uchp. u npon. — Mocksa: U3znarensctBo FOpaiit, 2022. — 291 c.

2. KysnenoBa H. E. Xumus : 10 kiacc : yriryOn€HHBIN YpPOBEHb : YUEOHUK JUIS ydaIluxcs
oOpa3zoBatenbHblx opranuzanuii / H.E. Kysneunosa, H.H. I'apa, .M. TurtoBa. — 5-e¢ wusn.,
crepeotun. — M. : Bentana-I'pad 2018. — 448 ¢ : un

3.2.2. DeKTPOHHBbIE H31aHUHA (3TEKTPOHHbIE PECYPChI)

1. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) (snexTpoHHas 6ubIMOTEKA)

2. http://gotourl.ru/4792 (http://periodictable.ru/) (cBoiicTBa XMMUYECKUX JIEMEHTOB)

3.http://www.xumuk.ru (cipaBouHO-UH(OPMAITMOHHBIN TOPTAIT)

4. http://orgchemlab.com/ (1abopaTopusi)

5. http://gotourl.ru/4785 (xypHasia « XuMUS U KU3HBY).

3.2.3. JlonmoiHUTEIbHbIE HCTOYHHKH

1. Tabpuensn, O. C. Xumus qan8 npodeccuii U ClHeUHaIbHOCTEH  COIHMAIbHO-
HKOHOMHMUECKOTO U T'yMaHuTapHoro npoduiueit [Tekct] : yaeOHUK 1711 cpell. U Had. mpod.
obpazoBanus : pex. DenepanbHbIM HH-TOM pa3BuTHs oOpa3zoBanus / O. C. 'abpuensH,

. T'. OctpoymoB. - 6-e u3n., crep. - M. : Akanemus, 2013. - 207 c. - (HavanbHoe u cpennee
npodeccuoHanbHOe 00pa3oBaHueE.

2. Tabpuensn O.C. Xumus ansg npodeccuil U CIenualbHOCTEH TEeXHUYECKOTo MPOQUIIs:
y4eOHHK IS CTYI. YUpexaeHui cpen. mpod. odpazosanus / O.C. 'abpuensn, U.I'. OctpoymoB.
— 4-e u3n., crep. — M. : U3natensckuii eHTp «Akagemusi», 2017. — 272 c.

3. Kanyctura A. A., Xanpuenko U. T'., JIubanos B. B. O0mas u HeopraHndeckass XUMHUSI.
[Tpaktukym / A. A. Kanyctuna, U. I'. Xanbuenko, B.B. JIubanos — CanxkrtllerepOypr: Jlanb,
2020. — 152 c.

4. Pe3nukoB B. A. COOpHUK ynpaKHEHHUHI U 3a/1a4 [0 OPraHUYEeCKON XUMHUH: yueOHoe
noco6ue / B.A. PesuukoB — Caunkrt-IlerepOypr: Jlanb, 2021. — 226 ¢



4. KOHTPOJIb M OILEHKA PE3VJBTATOB OCBOEHHUS YYEBHOM
JUCIUIIVINHBI

KoHTpoJb 1 oneHka packpbIBaIOTCS Yepe3 AUCIUIUIMHAPHBIC PE3YNIbTaThl, YCBOCHHBIC 3HAHUS
U TpuUOOpeTeHHbIE CTyJIEeHTaMH YMEHUS, HamnpaBlieHHble Ha (OpPMUpPOBaHHE OOIIUX M
po(hecCuOHATBHBIX KOMIIETEHIIUH.

Pe3yabTaThl 00yueHns Kpurtepun ouenku MeToabl OLeHKH

OK 01. Beibupats crioco0bt IInanupyemsle  pesynpratel  (Tabm. 1.2) | OneHka pe3ynbTaToB —
peuieHus 3aga4 YCTaHaBJIMBAIOTCA B UTOI'C U3YUCHUSA TEM! yCTHI)IP'I o1poc,
npodeccnoHanbHON P 1, Temsr 1.1, 1.2 Onenka pe3ynbTaToB —
EATENBHOCTH P2, Temsr 2.1,2.2 XUMHUYECKUN JUKTAHT,

P 3, Temsr 3.1, 3.2,3.3

OreHka pe3yiabTaToB —
P4, Temr14.1,4.2,4.3 " pesy

IIPUMCHUTEIIBHO K pa3JINYHbIM

KOHTEKCTaM NpPaKTHYECKUE PaOOTHI,
P 5, Temnr 5.1 o B
P 6, Temsi 6.1, 6.2 LIEHKa PE3yJIbTATOB
P 7, Temsr 7.1 TECTHPOBAHME;

OK 02. Vcnonb30BaTh [lnannpyembie  pesymbratei  (tabm.  1.2) | OVCHKA Pe3yIbTaToB —

COBPEMEHHBIE CPEICTBA YCTaHABJIMBAIOTCS B UTOTE U3YUEHUS TEM: peLICHNE XUMUIECKUX

IIOMCKa, aHaJIN3a U P 1, Temsr 1.2 3azady,

WHTEpIpeTaui HHPOPMaIH P 3, Temsr 3.1,3.2,3.3 OnerKxa pesy/LTaTos —

1 HHPOPMAIIHOHHBIE P4, Tems1 4.2, 4.3 Kelic-3a1aHHi,
texuonoruu st Bemosaenuss | P 5, Temsr 5.1 Onenka Pe3yﬂBTaTOBV -
3a/1a4 Ipo(eCCHOHATTLHOM P 6, Temn1 6.1, 6.2 BBIIIOJIHEHHE 3aJaHUN HA
JEeSTEIbHOCTH P 7, Temsr 7.1 T PepeHINPOBAHHOM
OK 04. DddextnBHO IInanupyemsle  pesynpTathl (Tabm. 1.2) 3a4ere
B3aMMOJICHCTBOBATH YCTaHABJIMBAIOTCS B UTOTE U3YYCHUS TEM:
paboTaTh B KOJUIEKTHBE H P2, Tempr 2.2
KOMaH/Ie P 3, Temnr 3.3

P4, Temr1 4.2, 4.3

P 6, Temu! 6.2

P 7, Temur 7.1
OK 07. ConelicTBOBaThH [Tnanmpyemsie  pesynbrarhl  (Tabm. 1.2)
COXPAHEHHIO OKPYKAIOLIEH YCTaHABJIMBAIOTCS B UTOTE N3YYECHUS TEM:

CpPeIIbI, PeCypCoCcOepeKeHHIO, P 6, Temsr 6.1
MIPUMEHATH 3HAHUSA 00 P 7, Temsr 7.1
M3MEHEHUH KJINMaTa,
MIPUHIIMITBL OEPEKITHBOTO
MPOU3BOACTBA, YPPEKTHBHO
JICHICTBOBATh B YPE3BBIUYANHBIX
CUTYyaLusx

Pabouas mporpamma pa3paboraHa B cooTBeTCTBUM ¢ DemepalbHbIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM CpPEIHEro OOIIero oOpa3oBaHWs, YTBEPXKACHHBIM MPHUKA30M
MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @eneparun ot 27 okTs6ps 2023 r. Ne 798,
[IpumepHoit  mporpammoii  oOmieoOpa3oBaTebHOW  y4eOHOW  MUCHUIUIAHBI  «XHMHS»,
pexomenoBanHo ®PI'BOY JITO «MPIIO».

ABTOp IPOrpaMMbl C.A. Ilepectiok, 3amectutens aupekropa Komrempka UT'Y no YMP
Al (D.H1.0., donxcrocmy)




CBenenusi o mnepeyrBep:kaeHun «Padoyeil mnporpamMmbl Yy4eOHOW JTUCHMILUIMHBI
«XuMHS» HA 04YepeHOH y4eOHbIH roJ H perucTpanuu H3MeHeHuil

VYyeGHbIi Pemenne YMK Buecennbie Howmepa nucroB
TOJI Konnemxa U3MEHEHUS 3aMEHEH- HOBBIX AHHYJIUPO-
(Ne mpoTokoa, marta, HBIX BaHHBIX
HOIMHUCH
npeacenaTens)

Hacmosawas npoepamma, He modcem Ovlmb B0CHpouzgedeHa Hu 6 Kakou @opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopovl-paspabomuuka npocpammoi.
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