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COJNEPKAHHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEW ITPOTPAMMBI YYEBHOM
TACIHATITAHBI

CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIUATLIUHBI
YCJIOBUS PEAJIM3AIIAY YUYEBHOM JTUCIUILIAHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB YUEBHOII OCBOEHUSI
JUCHUIINHbBI



1.  OBLIAM

XAPAKTEPUCTHUKA PABOYEN

(OBIIEOBPA30BATEJILHOM) JUCHMUILIMHEI «Xumus»

IMPOI'PAMMBbI

YYEBHOM

1.1. MecTO JUCUMIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl:

VYuebnas (oOmieoOpazoBaTeabHast) IUCHMILIMHA «XUMHS» SBISCTCS 00A3aTeIbHOM YaCThiO
00111e00pa30BaTEeIbHOTO IUKJIA OCHOBHOM 00pa3zoBarenbHON nporpamMmbl B cooTBeTcTBHH ¢ PT'OC CITO
o criermanbHOcTH 39.02.01 ConmanbHas paboTa.

1.2. Heab» u 1IaHWUpyeMble

JAUCHHUIIIMHBI:

pe3yJbTaThl OCBOEHHSA

1.2.1. lleab 001meo0pazoBaTebHOM TUCHUILIHHBI
Henp mucuMIuiuHbl «XUMHUS»: CHOPMHUPOBATH Y OO0YYAIOMIUXCS MPEACTABICHUS O XUMHYECKOM

y4eOHoil (00mieoOpa3oBaTeILHOM)

COCTAaBIISIOIICH GCTCCTBGHHO'HaquOﬁ KapTHUHbI MHUpa KaK OCHOBBI IIPUHATHA pemeHHﬁ B )XU3HCHHBIX U

IMPOU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOT'O ITOBCACHUS B HpHpO,Z[HOfI cpeac.

1.2.2. [InanupyemMble pe3ybTaThl 0CBOCHHUS 0011e00pa30BaTeIbHON JMCHUILIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHNe AUCUUIUIMHA UMeeT rpH (hopmupoBanuu u pazputun OK.

Koa n Ilnanupyemble pe3yJIbTaThbl 0CBOEHUs JUCHMILIHHBI

HaHMeHOBaHUe

¢opmupyembIx Oomme JucuMiinHapHbIe
KOMIIeTeHI U

OK 01. B yacTu Tpya0BOIO BOCIMTAHUS: - BIAfeTb CHCTEMOM XHUMHMYECKHX
Bribupats - TOTOBHOCTH K TpPyHdy, OCO3HAaHHE LIEHHOCTH | 3HAHMH, KOTOpast BKJIIOYaeT:
Croco0bI MacTepCTBa, TPYIO0IIO0HE; OCHOBOIIOJIAraroIIue MTOHSITHS
peuleHus 3agady | - TOTOBHOCTh K  aKTUBHOW  JIEATENBHOCTH | (XUMHUYECCKHHA JJIEMEHT, 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 Pa3iInyHbIM cdepaM NpodhecCHOHATBHOM | JIEKTPOOTPULATEIBHOCTS, CTEIICHb
K Pa3IUYHBIM NesITeNbHOCTH, OKHCJICHHSI, XUMHYECKas CBS3b, MOJb,
KOHTEKCTaM Osaanenue YHUBepcATbHbIMHU y4eOHBIMHU | MOJISIpHAas Macca, MOJSPHBIH 00BeM,

MO3HABATEJIbLHBLIMH JeHCTBUSIMHA:

0a30BbIe JJOTHYECKHE JeHCTBHA.

- CaMOCTOATENBHO (JOPMYJIMPOBATh U aKTYyaJIM3UPOBAThH
po0JieMy, pacCMaTPHUBATh €€ BCECTOPOHHE;

- yCTaHAaBJIMBaTh CYNIECTBEHHBIH MPHU3HAK WM
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

0a30BbIe HCCJIEI0BATEILCKHE AeliCTBHS:

YIJIEPOAHBIA CKeNeT, (PyHKIMOHAIbHAS
rpynna, paaukai, U30MeEpHs, H30MepBl,

FOMOJIOTUYECKHI s,  TOMOJIOTH,
YTIEBOOPOIBI, KHCIIOPO/I- u
azoTcozepKaIue COETUHEeHHS,
OMOJIOTUYECKH  aKTUBHBIE  BELIECTBA
(yrneBonpl, JKHpBI, OEJNKH), MOHOMED,
MIOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIpHBIE COEIMHEHHS,
KpUCTAJUTMYECKasi ~ pemIeTKa,  THIIbI
XUMHUYECKUX peakuuil (OKUCIUTETHHO-
BOCCTAaHOBUTEIBHBIE, 9K30-U
SHAOTEPMUYECKHE, PEAKIMH HWOHHOTO
oOMeHa),  pacTBOp,  DJIEKTPOJHTHI,
HEJIEKTPOJIUTHI,  BJIEKTPOIUTHYECKAs
JUcconuanys, OKHUCJIUTEb,

BOCCTaHOBUTECJIb, CKOPOCTH XUMHYISCKOM




- BIAJICTh HaBBIKAMU YYEOHO-UCCICIOBATEILCKOH U
NPOCKTHOM JEATEIFHOCTH, HAaBBIKAMH Pa3peIlCHUs
npobiem;

- BBUIBIATh NPUYMHHO-CIICACTBEHHBIC CBS3U U
aKTyaJlM3UpOBaTh 3aJady, BBLIBUraTh THIOTE3y €€
pelIeHUs, HaXOJUTh APTyMEHTBI s J0Ka3aTelbCTBA
CBOMX YTBEPI)KICHHIA, 33/1aBaTh MapaMeTpbl U KPUTCPUU

pelieHus;
- aHAJM3UPOBATh MOJIYUYECHHBIC B XOJ€ PEIICHUS 3aa4u
pe3yNbTaThl, KPUTHYECKU OLICHUBATH ux
JIOCTOBEPHOCTD, MPOTHO3UPOBATh MU3MEHEHUE B HOBBIX
YCIIOBHSX;

- yMeTh TEePEHOCUTHh 3HAaHWS B TO3HABATENBHYIO W
MPAKTHUYECKYIO 00JIACTH KU3HEACITSILHOCTH;
- yMeTh WHTETPUPOBaTh 3HAHHUA U3

MIPEAMETHBIX 00IacTeH;

- BBIIBUTATh HOBBIC HJICH, IIPENJaratb OpUTrHHAIHHBIC
MIOAXOMBI U PEIICHUS;

- CITIOCOOHOCTH MX MCIIOIB30BaHUS B TIO3HABATEIIHHON H
COLMAJIbHOW MPaKTUKE

pa3HBIX

peaKkiuy, XUMHUYECKOE paBHOBECHUE),
TEOPUU U 3aKOHBI (TEOpHs XUMHUECKOTO
CTPOCHHUS OpPraHUYECKHUX BemecTB A.M.
bytneposa, Teopust 3IEKTPOTUTHIECKOM
JTUCCOIUAIINH, TIEPUOTUIECKHNA 3aKOH
.M. MenzeneeBa, 3aKOH COXpaHEHUS
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  BBIBIATE  XapaKTEPHBIC
NPU3HAKA W B3aMMOCBA3b H3YyYEHHBIX
IIOHSTHUH, IIPUMEHATh
COOTBETCTBYIOLINE MIOHATHUS pu
ONMCaHWU  CTPOCHHA U  CBOMCTB
HEOPraHWYeCKUX M OpPraHUYECKHUX

BEIIECTB U UX MPEBPALICHUI; BBISBISATH
B3aMMOCBS3b XMMUYECKHX 3HAHUH C
MOHATUSMH U TIPEJCTABICHUAMH JPYTHX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETh HCHOJIB30BAaTh HAMMEHOBAHUS
XUMHYECKHX COeTMHEeHUI
MEKIYHApOTHOTO coro3a
TEOPETHUYECKON U NPUKIIATHOW XUMHUHU U
TPUBHAIbHBIC HA3BaHHS BAXKHEHIINX
BEICCTB (PTHJICH, allETUIICH, TJIMIICPHH,
denon,  dopmanbaerua, — yKCycHas
KWCJIOTA,  TJIMIMH, YyrapHbId  Tas3,
YIJICKUCTBI  Ta3, aMMHUaK, TramieHas
U3BECTh, HETAllleHasi U3BECTh, MUThEBAs
coJla W JIPYyruX), COCTABIATH (HOPMYJIBI

HEOPTaHWYECKUX W OPraHUYeCKUX
BCIIECTB, YpPaBHEHUS  XUMHUYECKHX
peakmuii, OOBSCHATH WX  CMBICH,
MTOATBEPXKIATh XapaKTepHbBIE
XAMHUYECKHE CBOIiCTBa BEIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U
3aMMuCsSIMH  YPaBHEHUH  XUMHYECKUX
peakiuii;

- YMETh yCTaHABIUBATh
MIPUHAIIICKHOCTh M3YYCHHBIX
HEOPraHWUYECKUX W  OPraHUYECKUX

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

- chopmupoBaTh MpPEICTABICHUSA: O




XUMHUYECKON COCTaBJIAIOIIEH
€CTECTBCHHOHAyYHOH KapTUHBl MHpA,
pOIM XMMHUW B TIO3HAHWU SIBICHUH
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 (POpMyrIaM U ypaBHEHUSIM
XUMHYECKUX peakuin c
HCIIOJIb30BaHUEM (DH3MUECKUX BEITHYMH,
XapaKTePU3yIOIMINX BeIecTBa c
KOJMYECTBEHHOH  CTOPOHBI:  MAaccCHl,
o0beMa (HOpMallbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEILIECTBA; HCIOIb30BaTh
CHUCTEMHbBIE XUMHYECKHE 3HAHHS I
IIPUHATUS PEUIEHUHM B KOHKPETHBIX
JKU3HCHHBIX CUTYyaluAX, CBS3aHHBIX C
BEIECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnonp3oBaTh
COBpEMEHHBIE
cpencTBa
TIOWCKa, aHAITN3a
u
MHTEPIIPETALNH
nHPOpMAIUH U
UHQOPMAIOHH
bI€ TEXHOJIOTUH
JUTSL BBITTOJTHEHUS
3a1a4
npodeccuoHab
HOM
JeSITeIbHOCTH

B 00acT¥ HEHHOCTH HAYYHOT'0 MO3HAHUSA:

- c¢(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl W OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
JMAJIOTe  KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEro MecCTa B [IOJIMKYJIBTYPHOM MUPE;

- COBEPLICHCTBOBAHHE SI3BIKOBOM K YHUTATEIbCKOH
KyIbTYpbl KaK CpEICTBa B3aUMOJCHCTBUS MEXIY
JIOIbMU U ITO3HAHUSA MI/Ipa;

- OCO3HaHME [IEHHOCTH HAY4YHOM JEATENbHOCTH,
TOTOBHOCTh OCYIIECTBIATh HPOEKTHYIO u
HCCIIEIOBATEIbCKYI0 AESITEIbHOCTh WHAMBHUIYAJIBHO H
B IpyTIIE;

Ogaanenune YHHBepCaIbHbIMU yueOHBIMH

NMO3HABATEIbHBIMH AeHCTBUAMU:

B) padora ¢ undopmanmeii:

- BJAJIeTh HAaBBHIKAMHU TMONy4YeHHs WHGOpMAIMN U3
WCTOYHUKOB  Pa3HBIX  THUIIOB,  CaMOCTOSITEIHLHO
OCYIIIECTBJIATh TIOWCK, AaHallU3, CHCTEMATH3aIli0 |
WHTEPIPETAUI0 HHPOPMALUK PA3IUYHBIX BHJIOB H
(hopM npencTaBieHus;

- CcO3/1aBaTh TEKCTHl B Pa3NM4YHBIX (hopMmarax ¢ y4yeToMm
Ha3HauYeHUs WHQOpPMAIUM U IICJICBOM ayJAUTOPHH,
BBIOMpas ONTHUMaNbHYIO (OpPMYy TMPEICTABICHUS H

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

MOpPaJIbHO-3TUYECKUM HOpMaM;
- WUCMOJIb30BaTh CpEJICTBA WHPOPMAIMOHHBIX |
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pEeUICHUN
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX u
OpPraHM3alMOHHBIX 3a/1a4 ¢ COOIOZeHNEM TpeOOBaHUN
OPTOHOMMUKH, TEXHHUKU 6630HaCHOCTI/I, TUTHCHHI,

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

peakuuy Ha  aIBIETHABI, Kpaxmall,
YKCYCHYIO  KHCJOTY; JICHATYPAIUs

JIKOB IIpM HArpEeBaHUM, I[BETHBI
0eIKo arpesa e €

peakuuu OeNKOB; MPOBOAUTH PEAKIUU
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 XHMHUYECKOTO
IKCIIEpUMEHTa B (opMe  3amucu

YPABHEHUI COOTBETCTBYIOIIUX PEAKIIMM
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
HAyYHOTO  TIO3HAHHWA  BEUIECTB U

XUMUYECKUX sBIICHUN (HaOIIoAcHMUE,
HU3MEpEHNne, SKCIIEPUMEHT,




pecypcocOepekeHrs, MPaBOBBIX M STHYECKHX HOPM,
HOPM HHPOPMAITMOHHONW 0€30IIaCHOCTH;

- BJIaJIeTh HaBBIKAMH PAcIlO3HABAHUS U 3AILUTHI
nHpopManum, HHOOPMAIIMOHHOH OE30MaCHOCTH
JMYHOCTH;

MOJICJINPOBAHHUE);

- yMeTb TPOBOJIUTH pacyersl IO
XUMUYeCKUM (HOopMyJIaM M YpaBHEHHSIM
XUMHAYECKUX peaxuit c
HCIOJb30BaHUEM (PU3MUECKUX BEIMYMH,
XapaKTePU3YIOLINX BEILIECTBA c
KOJMYECTBEHHOM  CTOPOHBI:  MAacchl,

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

OK 04.

Db dexTuBHO
B3aUMOJIEHCTBOB
aTh 1 paboTaTh B
KOJUIEKTUBE U

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITENIBHOCTH U
CaMOOIIPEAEIICHUIO;

-OBJIaJICHWE HaBbIKaMH Yy4eOHO-HCCIIEeIOBATEIBCKOM,
MPOEKTHOW Y COLMAIIBHOM JIEATEIbHOCTH;

Osiaanenue YHUBEPCAJIbHBIMHU

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

KOMAaHJE KOMMYHUKATHUBHBIMH /1eHCTBUSIMU: peakuMM Ha  aJbIeruabl, Kpaxmad,
0) coBMecTHas1 1esITeJIbHOCTD. YKCYCHYIO  KHCJOTY;  J€HaTypauus
- TOHMMaTh W  HCHOJB30BaTh MPEUMYILECTBA | OETIKOB TpPU HAarpeBaHWM, IIBETHBIC
KOMaHJHON U HHIUBUIYaJIbHOM paboOTHI; peakuy O€JIKOB; NMPOBOIUTH PEAKLUH
- IpUHUMAThb LEJIM COBMECTHOH JESITENbHOCTH, | HOHHOTO OOMEHa, OIpenensiTh 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 Pe3yJIbTaThl COBMECTHOH pabOTHI; pemaTh 3KCIepuMEHTaIbHbIE 331a4H 110
- KOOPAMHUPOBATh W BHIMONHATH paboTy B ycioBusix | TeMam "Mertamnsl" u "Hemeramnel") B
peanbHOro, BUPTYalbHOTO M  KOMOWHHPOBAaHHOTO | COOTBETCTBUM C MPAaBUJIAMU TEXHHUKH
B3aMIMOJICHCTBUS; Oe3omacHOCTH TIpH  OOpamIeHHH C
- OCYWIECTBJIATh  MO3UTHBHOE  CTPAaTETHMYECcKOe | BEIIECTBAMHU u 71a00paTOPHBIM
MOBEJCHHE B PA3IMYHBIX CHUTyalUusiX, HPOSBIATH | 000PYJOBaHUEM; NPEACTaBIATh
TBOPYECTBO M BOOOpa)K€HHE, ObITh HMHULIUATUBHBIM pe3yabTaThl XMMHYECKOTO
OBjaeHHe YHHBEPCAJILHBIMM  PeryJsiTHBHBIMH | OKCIIepUMeHTa B (opme  3amucu
JeliCTBUAAMMU: YPaBHEHUI COOTBETCTBYIOLIMUX PEAKIIAN
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 TIO3UIHN
JIPYTOTo 4eJ0BEeKa;
OK 07. B o6s1acTH 3K0J10THYE€CKOT0 BOCITUTAHUSA: - copMHUpOBaTh MPEICTABICHUS: O
CopeiictBoBath | - C(HOPMHPOBAHHOCTb  AIKOJOTMYECKOHM  KYJNBTYPBI, | XUMUYECKOH COCTaBJISIOIIEH
COXPaHEHUIO MMOHMMaHWE€  BIUSHUS  COLMAIbHO-PKOHOMHYECKHX | €CTECTBEHHOHAYYHOH KapTHUHBI MHpa,
OKpY>KaroIen MIPOLIECCOB HA COCTOSIHUE NPHUPOJHOW M COLMAIBHOW | pOM XHMHUU B IIO3HAHUM SIBICHUHN
Cpensbl, Cpenpl, OCO3HaHUE r1100aIEHOTO XapakTepa | npupoabl, B GOPMHUPOBAHUN MBIIIJICHUS
pecypcocOepexe | SKOJIOTHYECKUX MpodiIeM; u KYJIbTYpPbI JIUYHOCTH, 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
KIIuMarTa, 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
MIPOM3BO/ICTBA, JKOJIOTHYECKHE  TOCIEACTBHS  NPEANPUHUMAEMBIX | IKOJIOTHYECKH 11€J1eC000pa3HOTO




3¢ PEeKTHBHO
JIeCTBOBATh B
YpEe3BbIYANHBIX
CUTYaIUsIX

JNEeHCTBUM, IPEeOTBpAILATh UX;

- pacHiMp€HHE OmnbITa ACATCIBHOCTU AKOJIOTUYECKOU

HAIpaBJICHHOCTHU;

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

MPOEKTHOW ¥ COLIMAIIBHOM JIESITeIbHOCTH;

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




2. CTPYKTYPA ¥ COJAEPKAHUE YYEBHOM JJUCITUTIIMHBI
2.1. O0beM QMCHUIIMHBI U BUAbI Y4eOHOIl padoThI

Buna yueOHoii padoThl O0bem yacon

O0bem 00pa3zoBaTe/IbHOM NMPOrpaMMbl y4eOHOM TUCIUTIIIHHbBI 72

B T.4. B (])opMe npaKanecxoifl noAroTOBKH

OcHoBHoOE coiepKaHue 69

B TOM YHCJIC:

aexiyn (YpoKn) 23
IPAKTUYECKHUE 3aHSITUS 46
CamocrosiTejibHasi padoTa 3

NuauBuaya bHBII MPOEKT (1a/HET) HET

IIpomexyTounas arrecrauus (quddepeHunpoBaHHbIil 3a4eT) — 2 ceMecTp




2.2. TemaTn4yecKMil IJIAH U COJEPKAHNE JUCUUIIIIMHBI «XUMMD»

HaumeHoBanue dopmupyemMble
Conep:xanue yueOHOro MaTepuaJia O0bem yacoB
pa3aesioB U TeM KOMIIeTEeHIINH
OcHoBHOe cojiepskaHue 70
Pasnes 1. OcHOBBI CTpOeHHs BelllecTBA 6
Tema 1.1. OcHOBHOe cojiep:kaHue 4 OK 01
Crtpoenue aToMOB Jexunn 1
XAMITICCKIX CoBpeMeHHass Mojieiab cTpoeHus atoMa. CUMBONHMYECKHH SI3BIK XUMHH. XUMUYECKUU SJIEMEHT. 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
IIpakTuyeckue 3aHATUS 3
Peumienne 3amaHuii Ha MCHOJIB30BAHME XMMHUYECKOW CHMBOJIMKA W Ha3BaHWM COEAMHEHUW [0 HOMEHKIATYype
MEXIYHAPOIHOTO CO03a TEOPETUYECKOW W MPHUKIATHOW XVUMHHM W TPUBHAIBHBIX HA3BaHWW JUIS COCTABIICHUS
XUMHYECKAX (POPMyNT JBYXaTOMHBIX COEAWHEHWH (OKCHAOB, CYyNb(QUIOB, THAPHUAOB H T.I.) W JPYTHX
HCOPraHnv4cCKux COGI[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB. 3
HpaKTI/I‘ICCKI/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. OcHOBHOe coiep:kaHue 2 OK 01
I[Nepuonmyeckuii IpakTHYecKHe 3aHATHS 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.
MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX JIEMEHTOB. 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. Tumsr OcHOBHOe coiep:kaHue 4 OK 01
XUMHUYECKUX Jlexkuuu 1




peakimit

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-BOCCTaHOBICHU. CTeneHb okucineHusl. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBICHUE U 1
YPaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOAOM IEKTPOHHOro Oananca. OKUCIUTENbHO-
BOCCTaHOBUTEJBHBIE PEAKIIMU B IPUPOJIE, TPOU3BOACTBEHHBIX MPOIECCaX U KU3ZHENAEATENHHOCTH OPraHU3MOB
IpakTHyeckne 3aHATUA 3
KonnuectBennsle oTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XMUMHMH M PACUETHI 110 YPAaBHEHUSIM
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. OcHoOBHOe cojlep:kaHue OK 01
DNEKTPOIUTUYCCKAS Jexmun 1 OK 04
JUCcolManus 1 =
o  oBMe Teopust anekrponuTHueckor auccounanuu. VIoHBL. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakunu MOHHOro oOMeHa.
HMOHHBIA 00OMEH . .
CocraBieHue peakuuii HOHHOTO OOMEHA IyTeM COCTABJICHHUS MX MOJHBIX M COKPAILEHHBIX HMOHHBIX YPaBHEHHH. 1
KucnotHo-ocHOBHBIE peakMy. 3aJjaHKsl HAa COCTaBJIEHNUE HOHHBIX peakiuil
IIpakTHyeckue 3aHATHA 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. OcHoBHOeE cofepKkaHne 4 OK 01
Knaccuduxkarus, Jlexuun 1




HOMEHKJIaTypa u
CTpOEHHE
HEOPraHMYEeCKUX
BEILIECTB

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

IIpakTHyeckue 3aHATHS

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. duzuko-
XUMHUYCCKUC
CBOMCTBa
HEOPraHU4YeCKux
BEIIIECTB

OcHOBHOe coep:kaHue

Jleknun

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

IIpakTH4eckue 3aHATHSA

CocTaBiieHHE YpaBHEHHH XHMHYECKHX PEaKLMH C y4acTHEM IPOCTBIX U CIIOKHBIX HEOPraHMYECKHX 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
Unentupukaums | MpaKTudeckoe 3aHsiTs 4 0K 02
HCOPTaHIMCCKIX [Tpaktuueckas padbora «MaeHTrdUKaLNs HEOPraHNUECKUX BEILIECTBY. OK 04
BCHICCTB Pemenne sxcneprMeHTaNBHBIX 33124 110 XUMHUYECKMM CBOMCTBaM METAJUIOB M HEMETAIIJIOB, IO PAcIO3HABAHUIO 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 aMMOHHUSI
CamocTrosiTeJbHasi padoTa: MOAroTOBKA K KOHTPOJIBHOH paboTte
Koutpoabnasi padora (mpaktudeckasi) CBolicTBa HEOPraHUICCKHX BEIIIECTB
Paznen 4. CTpoeHuUe U CBOIICTBA OPraHNYECKUX BelleCTB 19
Tema 4.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccudukarus, Jlexuun 2
CTpOCHHUE 1 IlosiBeHME U pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [Ipeamer opranndeckoit XuMuu. MecTo 1 3Ha4eHUE
HOMEHKIIATypa OpraHUYeCKOM XUMHUHU B CUCTEME ECTECTBEHHBIX HayK.
OpraHMYECKUX XHUMHYECKOe CTPOEHHE KakK TMOPSJIOK COeIMHEHHUS aTOMOB B MOJIEKYJE COTJIACHO MX BajeHTHOCTH. OCHOBHBIE
BEILECTB MOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOCHUsI OpraHndeckux coeauHeHuid A.M. bytnepoBa. YrneponHslii ckeneT

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.),

BBICOKOMOJIEKYJISIPHBIX COSAMHEHMSIX (MOHOMED, OJTUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHS 2

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

YriaeBoaopoabl, CIIUPTHI, Q)GHOHLI, aJlbACTUAbI, KCTOHBI, Kap6OHOBI)Ie KHCJIOThI U )Z[p) CocraBlieHHe IIOJHBIX W

COKPAIICHHBIX CTPYKTYPHBIX (OPMYJI OpPraHUYECKUX BELISCTB OTACIbHBIX KIJIACCOB, MUCIOJB3Ys MX Ha3BaHUS I10 2

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. CoiictBa | OCHOBHOE coepKaHNe 8 OK 01
OpTraHN4YECKHUX Jlekuun 4 OK 02
COC/IMHCHUH 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 KJIACCAMHU OPTaHUYECKHUX COSTMHEHUIN

IIpakTuyeckue 3aHATHS

CBoifcTBa OpraHMYECKHX COEAMHEHHWH OTAENbHBIX KJIAcCOB (TpUBHAIbHAsI M MEXAyHapogHas HOMEHKIATypa,
XMMHUYECKHE CBOMCTBA, COCOOBI MOJYyYEHUs): TpeAeibHbIe (aJKaHbl M [UKJIOAJIKAHbBI), HETpeaeNbHbIe (aIKCHBI,
ANKWHBI U QJIKaJHEHBI) U apoMaTU4ecKue YTIeBOJAOPOAbI, COUPTHl M (PeHOobl, KapOOHOBBIE KUCIOTHI M 3(UPH,
aIbJETUAbl U KETOHBI, aMUHBI U aMHUHOKHCJIOTHI, BHICOKOMOJICKYJISIPHBIE COEAMHEHHMS. 3aJaHUs Ha 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 CoA€epKaHue

Jlekuuu

buoopranndeckune coenuHenus. llpumeHernme W OuMoiOrMuYeckas poyib yrieBogoB. OKHCIEHHE YTJIEBOJOB —
MCTOYHHUK PHEPTHH KHUBBIX OpraHu3MoB. OOnacTy MpUMEHEHUs aMUHOKHCIOT. [IpeBpamienns OeikoB MUIIU B
opranusme. buonorndeckue QyHknym 6enkoB. buonorndeckne QyHKIWHU XUPOB. 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,

MIPOM3BOACTBEHHON | CO37aHMM HOBBIX MaTEPHAIOB, HOBBIX MCTOYHHKOB SHEPTHH (ANbTEPHATHBHBIE HCTOYHHUKHU dHEpruu). OmacHOCTh
JeSTeTbHOCTH BO3JIEMICTBAA Ha XMBBIE OPraHU3MBI OPTaHWYECKUX BEIIECTB OTAEIBHBIX KIAcCOB (YTIEBOAOPOJIBI, CIHPTEHI, 1
YeoBeKa (eHONBI, XJIIOpPOPraHUYECKHE MPOU3BOIHBIC, aNbIETHABl W Ap.), CMBICI MOKa3aTess MpeaelbHO IOMyCTHMOMN
KOHIICHTPAIAX
IIpakTHYecKue 3aHATHSA 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
CHUTHajla C TOYKM 3PEHHS XHMHYECKHX MPOIECCOB NPHU NPOTEKAHWH KAdECTBEHHON pEeakInH, ITO3BOJIIOIIEH
UACHTH(GHUIMPOBATH NPEATIOKEHHBIE OPTraHUYeCKUE BEISCTBA
CamocTrosiTesibHasi padoTa: MOJroTOBKA K KOHTPOJIBHOH paboTte 1
KonTpoabnas padora (mpakTudeckasi) CTpyKTypa U CBONCTBA OpTaHMUECKHX BEIECTB 2
Paznen S. Kunernyeckue u TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XMMUYECKHX pPeaKuuii 4
Tema 5.1.Cxopocts | OcHOBHOE copepKaHne 4 OK 01
XUMHUYECKUX OK 02
peaKiuii. Jlexuun 2
Xumuueckoe CKOpPOCTh peakLuy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOIBI PEarupyrOLINX BEIIECTB, KOHIEHTPALN
paBHOBecHE pearupyronmx BeIIeCTB, TEMICPATYPhl U TUIOIIAU PEAKIMOHHOW MOBEPXHOCTH. TerioBbie d3(PHEKThl XUMUIECKIX
peaknuii. DK30- M SHIO0TEPMUIECKUE, PEAKIIUH. 5
OOpatuMocCTh peakiuii. XUMHUYeCKOe paBHOBECHE W €ro CMEIIeHWEe IOJ JeHCTBHEM paslUYHBIX (DaKTOpOB
(KOHIIEHTpaIMsI PEeareHTOB WM MPOIYKTOB PEAKIIWHU, JABJICHHE, TEMIIepaTypa) IJis CO3JaHUs ONTHMAabHBIX
YCJIOBHMM NTPOTEKaHUsI XMMUYECKUX npoueccos. ITpunimn Jle Hlarense
IIpakTHYeckue 3aHATHA 2 OK 01
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJlaHU Ha aHanMW3 (AKTOPOB, BIVSIOMIMNX HAa W3MEHEHHWE CKOPOCTH OK 02
XUMHYECKON peakiuu, B T.4. C IO3WIUH 3KOJOTHYECKH IIeNIeco00pa3HOro MOBEeNCHUS B OBITY M TPYIOBOH
JIESITEJIbHOCTH B LEJSAX COXPAHEHUSI CBOETO 3/I0POBbs U OKPY’KaIOIIEH TPUPOIHON CPEIbI. 2
Pemenne mnpakTUKO-OPHEHTHPOBAHHBIX 3aJaHUi 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 coiep:kaHue 2 OK 01




Ilonstue o Jleknun 2 OK 02
pacTeopax PactBopenue kak Gu3MKO-xuMuueckuii mpoiecc. PactBopbl. CriocoObl MPUTOTOBICHHS PacTBOPOB. PacTBOPUMOCTb. OK 07
MaccoBast 1oyl pacTBOpPEHHOTO BemiecTBa. CMBICK IMOKa3aTelNs MpeNesbHO JOMyCTUMOW KOHIICHTPAIlMU U €ro
UCIIOJIb30BaHKE B OLIEHKE IKOJOTMYECKOI 0€30MacHOCTH.
[IpaBuna 3KOJMOTHYECKH LIEIecO00OpPa3HOro MOBEJCHHs B OBITY M TPYAOBOH JCSTENHHOCTH B IIETSAX COXPaHECHHUS 9
CBOETO 3JI0pPOBBbSI M OKPYKAIOIIEH INpPUPOTHON Cpedpl; OMACHOCTh BO3ACHCTBHS HA HKHUBBIE OPraHU3MBI
OIIPE/IEIICHHBIX BEIIECTB.
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX pACUETHBIX 3aJaHMd Ha pPAcTBOPHI, HUCIOJIb3yeMble B OBITOBOH U
IPOU3BOJICTBEHHON JIESITEILHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE coiep:KaHue OK 01
HccfeHOBaHHe IIpakTnyeckue 3aHATHS OK 02
CBOIICTB pacTBOPOB
P P [IpaxTrueckas padora «lIpurotoBiaeHmne pacTBOPOBY. OK 04
IIpuroroBnenne pacTBOpOB 3anaHHOW (MaccoBoil, %) KOHLEHTpauuu (C TPaKTUKO-OPUEHTUPOBAHHBIMU 2
BOIIPOCAMH) H OTIPE/ICIICHHE CPEIbl BOIHBIX PACTBOPOB.
Pemenne 3a1a4 Ha MPUTOTOBJIEHHE PACTBOPOB
Pazpen 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa 9 OK 01
OK 02
Tema 7.1 Xumusi B |QcnoBHoe copepkaHme
ObITY 1 OK 04
. |JIexnuu
MPOU3BOJACTBEHHOU — — — OK 07
EATEEHOCTH Hogeiimme mocTwkeHns XUMHUYECKOW HAyKM W XUMHYECKOW TeXHOoJoruu. Ponp xumum B oOecriedeHUH
N _— 9KOJIOTUYECKOH, PHEPreTHYECKOH U MHUIIEBOH O€30MacHOCTH, Pa3BUTUH MEAWIMHBI. [IpaBuiia moucka u aHajIu3a 6
XUMAYEeCKOl WHOpMAIMM W3 Pa3IUYHBIX HCTOYHHKOB (Hay4Has W y4eOHO-HaydHas JIMTepaTrypa, CpeAcTBa
MaccoBoi mH(popMaImu, cetb MHTEepHeT)
IIpakTuyeckue 3aHATHS
[Tomck W aHanmM3 KEWCOB O NPUMEHEHWH XUMHUYECKMX BEIIECTB W TEXHOJOTHH C YydeToM Oymymiei
npoeCCHOHATLHON JICATENTPHOCTH TI0 TEeMaM: BaXKHEWIIME CTPOUTETbHbIE MaTepHaibl, KOHCTPYKIMOHHBIE
MaTepHaibl, Kpacku, CTEKIJIO, KepaMHKa, MaTepHalibl I 3JICKTPOHUKH, HAHOMATEpUaIlbl, TEKCTHUIILHBIEC BOJIOKHA, 3

WCTOYHWKH SHEPTUH, OpraHMYECKUE ¥ MUHEpaJIbHbIE YI0OPEHNs, IeKapCTBEHHBIE BEIECTBA, OBITOBAS XMMHSI.
3amura: [Ipencrapnenne pe3ynbTaToB pelieHns KeiicoB B hopMe MUHHU-IOKIIA/Ia C Ipe3eHTallueH

IIpomeskyTouHasi aTrecTaums Mo AMcunInHe (TudpdepeHIIUPOBAHHBIN 3a4eT)

Bcero
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3. YCJI0OBUS PEAJIM3AIIMU ITPOT'PAMMBI JIMCHUTIJIMHBI

3.1. TpeGoBaHUSI K MUHUMAJbHOMY MaTepHAJIbLHO-TEXHMYECKOMY 00ecledeHn 0

Peanu3zanus yueOHON AUCIUIUTMHBI 0OeCTIeYeHa HATMYMEM Y4eOHOro KaOMHeTa.

O6opynoBanne y4eOHOTO KaOWHETa: MOCAJOYHBIC MECTa MO KOJUYECTBY OOYUAIOIIMXCS
pabouee MecCTO TMpemnojaaBaTelss; pabodas HEMeNoBas JOCKa; HarJisAIHbIe TocoOus (HaOOpPHI
HIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYJ, MOJICIH KPUCTAJUIMYECKUX PEUIETOK, KOJUIEKIIUU MPOCThIX
U CJIOKHBIX BEIIECTB /WM KOJUICKIIMU MOJUMEPOB; KOJUICKIMS TOPHBIX TOPOJ ¥ MHHEPAJIOB,
tabnuia MeHeneeBa, yueOHbIe PHIIbMBI, IU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI).

Jns uHGOPMAMOHHO-KOMITBIOTEPHON TOICPKKH y4eOHOTO Ipoliecca MpernonaracTcs
UCTIOJIb30BAaHUE  MPOTPAMMHO-TIEJArOTHYECKUX  CPEJICTB,  pPEAIM3YeMBbIX C  MOMOIIBIO
KOMITBIOTEpA: HCIOJb30BaHWE OOYyYarOIUX IpPOrpaMM, TEMaTHYECKUX (UIBMOB, OHJIAWH
TECTUPOBAHUE U JP.

TexHu4eckue cpecTBa 00yIeHUs:

NEPCOHATBHBIN KOMITBIOTED C JIMLEH3UOHHBIM ITPOrPaMMHBIM 00€CIieYeHuEM; MYyIbTHMEIHIHBIN
MPOCKTOP; MHTEPAKTUBHAS TOCKA; BBIXOJI B JIOKAILHYIO CETh.

3.2. UudopmanuonHoe odecriedeHne peaju3alui MPporpaMMbl

Jns peanuzanuu nporpammbl Oubnuoteunsiii Gona Hayunoit 6ubmmoreku ®I'bBOY BO
«UT'Y» um. B.I'. PacmytmHa wWMeeT Te€YaTHBIC W/WIU DSJICKTPOHHBIC 00pa3oBaTelbHBIC W
nH(}OpPMaIMOHHBIE PECYPCHI, LIS UCIIOJIb30BaHUS B 00pa30BaTeIbHOM IMpoIiecce

3.2.1. [leyaTHble N31aAHUA

OcHoBHas nTuTeparypa:

1. AadpunorenoBa, WM. B. Xumusa: yueOHMK ¥ TNPAKTUKYM JUJII  CPEIAHETO
npodeccuonanbHoro odpaszosanus / M. B. Andunorenosa, A. B. badbkos, B. A. [lonkos. — 2-¢
U3, uctp. u gon. — Mocksa: U3parenscro FOpaiit, 2022. — 291 c.

2. Kysnenoa H. E. Xumus : 10 kiacc : yriyOonéHHbIi ypoBeHb : yU4eOHUK AJS y4aIIUXCs
obpa3oBarenbHbix opranusanuii / H.E. Ky3nemoBa, H.H. I'apa, U.M. TuroBa. — 5-¢ wu3m.,
crepeorturl. — M. : Benrana-I'pag 2018. — 448 ¢ : un

3.2.2. DeKTpPOHHBbIE N31aHUS (3J1eKTPOHHbIE PecypChl)

1. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) (3nexTpoHHas 6MOIMOTEKA)

2. http://gotourl.ru/4792 (http://periodictable.ru/) (cBoiicTBa XMMHUYECKUX DJIEMEHTOB)

3.http://www.xumuk.ru (cipaBoYHO-MH(POPMALMOHHBINA TOPTAN)

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

5. http://gotourl.ru/4785 (xypHana «XUMHUs U )KUZHBY).

3.2.3. lonoTHUTEIbHbI€ HCTOYHHKHU

1. T'a6puensn, O. C. Xumua 18 npodeccuii M CEUUATBHOCTEH  COIMAIBHO-
HKOHOMHUYECKOTO U TYMaHUTapHOTO Tipoduuieii [ TekcT] : yaeOHUK A cpef. U Had. mpod.
oOpa3oBanus : pek. PenepanbHbIM HH-TOM pa3BUTUs oOpazoBanust / O. C. ['abpuenss,

. T'. OctpoymoB. - 6-e u3m., crep. - M. : Akanemus, 2013. - 207 c. - (HauanbHoe u cpennee
npodeccuoHaabHOe 00pa3oBaHUE.

2. Tabpuensn O.C. Xumust ans npodeccuii U CIeNUualIbHOCTEH TEeXHHYECKOTO MPOQUIIS:
yueOHUK JUIsl CTYA. yupexaeHuii cpea. npod. oopazosanus / O.C. 'abpuensu, U.I'. Octpoymos.
— 4-e u3n., crep. — M. : U3narensckuii neHTp «Akamemus», 2017. — 272 c.

3. Kanyctuna A. A., Xanpuenko U. I'., JIubanos B. B. Ob0mias u HeopraHudeckass XuMUs.
[Tpaxktuxym / A. A. Kanycruna, U. I'. Xanpuenko, B.B. JIlubanos — CanxtllerepOypr: Jlanp,
2020. — 152 c.

4. Pe3nukoB B. A. COopHUK ynpa)XHEHHUI U 3a]1a4 110 OPraHUYeCKOW XUMHUH: yueOHOe
nocobue / B.A. PesuukoB — Cankr-IlerepOypr: Jlanp, 2021. — 226 ¢



4. KOHTPOJb M OIEHKA PE3VJBLTATOB OCBOEHHMSI YYEBHOM
JTACIATITAHBI

KoHTpoJb 1 oneHka pacKkpbIBAIOTCS Yepe3 AUCIUIUIMHAPHBIC PE3YNIbTaThl, YCBOCHHBIC 3HAHUS
U TpuUOOpeTeHHBbIE CTyIEHTaMH YMEHUS, HampaBieHHble Ha (OPMUPOBAHHE OOIIUX U
po(hecCHOHANBHBIX KOMIIETCHIIUH.

Pe3yabTaThbl 00yueHust Kpurtepuu ouenkun MeToabl OLEHKH

OK 01. Bribupats crioco0Ob [lmanupyemsie  pesympratsl  (Tabn. 1.2) | OueHka pe3yabTaToB —
penieHus 3agaq YCTaHaBJIMBAIOTCA B UTOI'C U3YUCHUSA TEM! yCTHbII71 or[poc;
npodeccHoHATBHOM P 1, Temsr 1.1, 1.2 OneHka pe3yabTaToB —
JIESITETbHOCTH P2, Temsr 2.1,2.2 XAMHAYECKUN TUKTAHT,

P 3, Temsr 3.1, 3.2,3.3

O1eHKa pe3yabTaToOB —
P4, Temr14.1,4.2,4.3 n pesy

MMPUMCHUTCIILHO K pa3/IMYHbIM

KOHTEKCTaM MpaKkTU4ecKue paboThl;
P'5, Temsr 5.1 OrueHka pe3ynbTaToB —
P 6, Temsr 6.1, 6.2
P 7. Tembr 7.1 TECTHPOBAHHE;
OK 02. Mcnonb30Bath [Inanmpyemsie  pesynpTarel  (Tabm. 1.2) OucHKa pesy IbTaTos —
COBpPEMEHHBIE CPEICTBA YCTaHABIUBAIOTCS B UTOTE U3YUCHHS TEM: PCHICHAC XUMITICCKIX
TIOUCKa, aHAIIH3a U P 1, Temsr 1.2 sajad,

OueHKa pe3yiabTaToB —

unTepnperanuy nadopmamuu | P 3, Temsr 3.1,3.2,3.3 5 §
Kefic-3a1aHuii;

U HHPOPMAIIMOHHBIC P4, Temn1 4.2, 4.3

texHojoruu st Bomosnenus | P S, Temsr 5.1 Ouenka Pe3YHBTaTOBV -
3a1a4 mpodeccuoHaIbHOM P 6, Tems1 6.1, 6.2 BBIIIOJIHEHME 3aJaHUN HA
JeATeIbHOCTU P 7, Temsl 7.1 i depeHInpoBaHHOM
OK 04. DddextnBaO [Inanupyemsie  pesynpTarel  (Tabm. 1.2) sadere
B3aMMOJIEHCTBOBATH U YCTaHABJIUBAIOTCS B UTOTE U3yUCHUS TEM:
paboTaTh B KOJUIEKTUBE P 2, Tempr 2.2
KOMaHIe P 3, Temnr 3.3

P4, Temp14.2,4.3

P 6, Temr1 6.2

P 7, Temnr 7.1
OK 07. ConeticTBOBaTH [Tnanmpyemsie  pesynbrarhl  (Tabm. 1.2)
COXPAHEHHUIO OKPY KATOIIEeH YCTAaHABIUBAOTCS B UTOTE U3YUCHHS TEM:
cpenbl, pecypcocbepesxennio, | P 6, Temsr 6.1
IPUMEHSATH 3HAHUS 00 P 7, Temsr 7.1

M3MEHEHUH KIIUMaTa,
NPUHLMIIEI OEPEKITMBOrO
MPOU3BOACTBA, IPPEKTUBHO
JIECTBOBATh B UPE3BbIUANTHBIX

CUTyalusax

PabGouast mporpamma paspaborana B coOTBeTCTBUM ¢ DefepalbHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM CpPEIHEro oOIero oOpa3oBaHUs, YTBEPXKAECHHBIM HPHUKA30M
MunncrepcTBa oOpa3zoBanus u Hayku Poccuiickoit denepanmu ot 26 aBrycra 2022 1. Ne 773,
[IpumepHoit  mporpammoii  00me00pa3oBaTeIbHON — y4eOHOM  NUCHMIUIMHBI  «XHUMHUSA»,
pexomenoBanHoM @I'BOY IO «MPITO».

ABTOp MPOrpaMMbl ;735‘/ C.JL. Ilepectiok, 3amectutens aupekropa Komrempka UI'Y o YMP
BT (D.1.0., donacnocms)




Cenennss o mnepeyrBep:kaeHun «Pa0ouyeil mnporpamMmbl y4eOHOH JMCHHIIIHMHBI
«XHMMHUSD> HA 0YepeHOol Y4eOHbI roJl M perucTpanun U3MeHeHuil

VueOHEbIH
roj

Pemwenne YMK
Konnemxa
(Ne mpoTokoa, marta,
TTOATHCH IPEACEAATEIIS)

Buecennnle n3aMeHeHusa

Howmepa nuctoB

3aMCHCH-
HBbIX

HOBBIX

aHHYJIHUPO-
BaHHBIX

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

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopovl-paspabomuuka npocpammsi.




