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1. TIACTIOPT PABOYEN IMPOTPAMMBI YYEBHOM
JUCHMILIAHBI BJ1.09 XUMMSI

1.1. OGnacTh NpuMEHEHHUS paboUeii mMporpaMMbl

PabGouast mporpamma IUCHMIUIMHBI SIBJISIETCS YacThiO 00pa3oBaTEbHOMN
nporpammbl B cootBeTcTBUU ¢ DPI'OC CIIO mo cnemmansaoctu 10.02.05
Ob6ecrieuenne nHGOPMAITMOHHON OS30IMaCHOCTH M aBTOMATH3UPOBAHHBIX CUCTEM.

1.2. Mecto puctumunasl B ctpyktype TITICC3C:
OI'CD. O6mMit ryMaHUTAPHBIN U COLIMATBHO-YKOHOMUYECKUH ITUKIT
bJ1.09 Xumus

1.3. llenu m 3amauu OUCHUIUIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
JVCLUTIINHBI.

Lenbto siBAsieTCsl OPMUPOBAHUE Y CTYIEHTOB MPEACTABICHUS O XUMUYECKOM
COCTABJISIFOLIEN ECTECTBEHHO - HAYYHOM KapTUHBI MHpPAa KaK OCHOBBI IPUHATHS
peuIeHUI B OJKU3HEHHBIX M IPOU3BOACTBEHHBIX CHUTYalMsIX, OTBETCTBEHHOIO
IIOBEJCHUS B IPUPOIAHOU Cpee.

3agaum IMCUMILVIMHBI:

1. chopMUpPOBATh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKpY:KalOLIEW Cpele, LUEIOCTHOM HAay4YHOM KapTWHBI MUpAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh  yYMEHHSI  COCTaBJIATH  (OPMYJIbI ~ HEOPTraHUYECKHX U
OpraHMYECKHUX BEUIECTB, YPaBHEHUS XUMHUYECKHX pEakUui, OOBSCHATh UX CMBICIH,
VUHTEPIPETUPOBATD PE3YJIbTAThl XHMUUECKUX IKCIIEPUMEHTOB,

3. chopMHpOBAaTh HABBIKM MPOBEACHUS MPOCTEHIIMX XMUMHYECKUX
HKCIEPUMEHTAJIbHBIX ~HCCIENOBaHUM C COONIOJEHMEM TpaBHJ  0€30MacHOro
oOpallieHus1 ¢ BEIIECTBAMHU U JIaOOpaTOPHBIM 000PYAOBAHUEM;

4. pa3BUTh YMEHUS HCIOJIb30BaTh MHPOPMAIIUI0O XUMUYECKOTO XapaKkTepa
U3 Pa3INYHBIX UCTOYHHUKOB;

S. chopMUpOBaTh  YMEHHUS  MPOTHO3UPOBATH  IOCIEIACTBUS  CBOEH
NESATEIbBHOCTY W XUMHUYECKUX MPHUPOAHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX
IIPOLIECCOB;

6. chopMUpOBaTh TMOHUMAHUE 3HAYUMOCTH JOCTHIKCHHM XHUMUYECKOU
HAYKH U TEXHOJIOTHH JJIsl pa3BUTHS COLIMAILHOM U MTPOU3BOJICTBEHHOU cep.

1.4. KonmuecTBO 4acOB Ha OCBOCHUE AUCIIUILIIHBIL:
MakcuManibHOM yueOHOM Harpy3Kku oOydaromierocsi /2 gaca, B TOM YHUCJIE:



— oOsi3aTenpHAs ayAWTOpHash ydeOHas Harpy3ka (Bcero) /2 dYacoB;, M3 HHX

npakTudeckas padbora — 38 4yacos.

1.5. Ilnanupyemsbie

pEe3yJIbTATHI

OCBOCHMU

001eo0pazoBaTenbHOM

nucuuIInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kon u IlnanupyemMblie pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI
HAHMeHOBaHHUe
¢dopmupyembIx Oo0uue JAucuunimHapHbie
KOMIIeTeHIM
OK 01. Beibupatp B yacTu TPyAOBOI0 BOCIIUTAHHSA: - BIIAJICTh CUCTEMOM

CIOCOOBI perieHus
3ama4y
npodeCcCHOHATbHON
ACATCIIbHOCTU
PUMEHHUTEIBHO K
Pa3INIHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYZAy, OCO3HaHHE
[IEHHOCTH MacTepCTBa, TPYJ0TI00UE;
- TOTOBHOCTh K aKTHBHOH JESTEIbHOCTH

TEXHOJOTHYECKON u COLMAIIBHOM
HaIpaBJIEHHOCTH, CITOCOOHOCTh
WHUIIUUPOBATH, TUTAHUPOBATH u
CaMOCTOSITENIbHO ~ BBIMIOJIHATH  TaKylo
e TEIbHOCTD;

- HWHTEpeC K pasnuyHeiM  cdepam

po(hecCHOHATEHOM e TEILHOCTH,

OsJjagenue YHHUBepPCaJIbHbIMH
yueOHBbIMHU MO3HABATEILHLIMH
NeHCTBUSAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- CaMOCTOSITENIBHO  (hOPMYJTUPOBATH U
aKTyaJIMu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIICCTBCHHBIN MPU3HAK
WIKM  OCHOBAaHWS I  CPaBHCHUS,
KJIacCU(UKALUU U 000OIICHNUS;

- ONpeneNnsaTh Uenu  JEeSATEIbHOCTH,
3a/1aBaTh MapaMeTpbl W KPUTEPUH HUX
JOCTH>KECHHS;

- BBISIBIIATD 3aKOHOMEPHOCTHU u
IPOTUBOPEYUSI B PacCMaTPUBAEMBIX
SIBJICHUSIX;

- BHOCHUTHh KOPPEKTHUBBI B ACATEIHHOCTD,
OIICHUBAaTb COOTBETCTBUE PE3YJIbTATOB
[EJISIM, OIICHWBATh PHUCKU TTOCIEACTBHI
JIeSITENLHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE MPU
pElICHUN KU3HEHHBIX MPoOIeM

0) 0a3oBbIE Hceaen0BaTelLCKue
JIeCTBUSA:

- BIIAACTh HaBBIKAMH y4aeOHO-
UCCIIEI0BATEIbCKOU u IIPOECKTHOM
JIEATEIIbHOCTH, HaBBIKAMHU pa3peIIeHus
npobiuewm;

- BBUIBISITh  NIPUYMHHO-CIICJICTBEHHBIE

XUMHUYECKHX 3HAHUN, KOTOpas
BKITIOYAET:
OCHOBOIOJIAraolue MOHATHS
(XMMHYECKHUI 3JIEMEHT, aTOM,
3JICKTPOHHAS obonouka
aroma, s-, p-, 0-3JIEKTpOHHBIC
opOuTaTM  aTOMOB,  WOH,
MOJIEKYJIa, BaJICHTHOCT,
3IEKTPOOTPHUIIATENEHOCTb,
CTETeHb OKHCJICHUS,
XUMHUYECKasi CBSA3b, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIN
00beM, YIIIEpOJHBIA CKEJeT,

byHKIHOHATBHAS rpyma,
paauKa, u30Mepus,
MU30MEPBL,  TOMOJIOTUYECKUI
pan, TOMOJIOTH,
YIAEBOIOPOABI, KHUCIOPOI- U
a30TcoaepIKaIIne
COENMHEHHUSA, OHOIOTHIECKHU
AKTHBHBIE BEIeCTBa
(yrmeBompl, Kupbl, OenKu),
MOHOMED, MoJINMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS,
KpUCTAJJIMYECKasi ~ pelIeTKa,
TUTBI XUMUYECKUX peaKiuit
(OKHCIHUTENBHO-
BOCCTAaHOBUTENBHBIE, DK30-U
SHAOTEPMHUUECKHE, peaKUuu

MOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIUTHI,
HEDJIEKTPOIIUTHI,
INEKTPOIUTUYECKAS
TUCCOLIMAINS,  OKHCIUTEINb,
BOCCTAaHOBUTENb,  CKOPOCTh
XUMHYECKOHU peakuuu,
XUMUYECKOE paBHOBECHE),
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CBA3M M  AKTyaJlM3UpOBAThH  3ajady,
BBIIBUTaTh  TUIIOTE3Y €€  PEIIEHUs,
HaxOJIUTh apryMEHTHI TUTSL
JI0Ka3aTeNbCTBA  CBOUX  YTBEPKACHMM,
3a7aBaTb ~ MapaMeTpbl W KPUTEPUHU
pelieHus;

- AHAIM3MUPOBATh IOJYYEHHBIE B XOJe€
pelieHus 3a1a4u pe3yabTaThI,
KPUTHUYECKH OLICHUBATh 170:¢
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh
WU3MEHEHUE B HOBBIX YCIIOBUSIX;

- YyMETb  IEPEHOCUTHh  3HAaHUSI B

MO3HABATEIIbHYIO n MPaKTHUYECKYIO
O6J'IaCTI/I KU3HCACATCIIbHOCTH,

- yMeTb HWHTETPUPOBATh 3HAHHS U3
pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIIBUTaTh HOBBIE WJCH, MpeJiaraTh
OpI/II‘I/IHaJIBHBIe IIoaAxXoabl U pGI_HeHI/IH;

- CIIOCOOHOCTH UX HCIIOIL30BAHUSA B
MIO3HABATEJIbHON M COIMAIbHON MPAKTUKE

TEOPHUH W 3aKOHBI (TEOopHs
XUMHUYECKOTO CTpOEHUS
OpraHn4eckux BemecTB A.M.
byrneposa, TEOpHUs
AJIEKTPOJIUTHYECKON
JUCCOIUAINH,
nepuoauyeckuii 3akon JI.M.

Menpeneena, 3aKOH
COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH,

CHUMBOJIMUYECKUH A3BIK XHMUH,
(aKTOIOTHUECKUE CBEICHUS O
CBOMCTBAX, COCTaBe,
NoJy4eHHn U 0Oe30macHOM
UCIOJIb30BaHUU  Ba)KHEHIINX
HEOPraHUYECKUX "
OpPraHMYECKHUX BEIIECTB B
ObITY u IIPaKTUYECKON
JESATEIIbHOCTH YEJIOBEKa,

- YMETh BBISIBIISATh
XapakTepHble MpPU3HAKU U
B3aUMOCBS3b U3YyYEHHBIX
MIOHATUH, [IPUMEHSATH
COOTBETCTBYIOIIUE  TOHATHS
IPU OINUCAaHUU CTPOCHUS U
CBOWCTB HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB U HX

MIPEBPAILICHU; BBISIBIISITH
B3aMMOCBS3b XAMUYCCKHUX
3HaHUH C TIOHATHSIMHA |
MPEICTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh HCII0/Ib30BaTh
HAMMCHOBAHUS XHUMHYCCKUX
COECTMHEHNN
MEXIYHAPOAHOTO coro3a
TEOPETUYECKOMN u
MPUKJIATHON XUMHUH Hu
TpUBHUAJIBHbIE Ha3BaHMUS
BaKHEHIIINX BEIIECTB
(aTHIIEH, alleTUJICH,
[JIMLIEPUH, dbenon,
dbopmanbaerum, YKCyCHast
KHMCJIOTA, TJULUH, YrapHbIA

ras, yriaeKucislii ra3, aMMHaKx,
raiieHasi U3BeCThb, HeralmeHas
U3BECTh, IHMTHEBas coAa H
JIpYTHX), COCTAaBJIATh
(GopMynbl HEOPraHUYECKUX U
OpraHMYECKHUX BELIECTB,
YpaBHEHHUSI XUMHUYECKHX
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peakIui, 00BSACHATH  HUX

CMBICJI, HOI[TBGp)KI[aTB
XapakTepHbIe XHUMHYECKHE
CBOMCTBaA BEIIECTB
COOTBETCTBYIOLIUMH
3KCH€pI/IMeHTaMI/I 1 3aIIuCiAMHn
ypaBHEHUU XHUMHYCCKHX
peaKUuii;

- yMeThb  YCTaHaBJIMBATh
MPUHAJICKHOCTh M3yYEHHBIX
HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB K
ONpeJieNIeHHbIM ~ KJlaccaM |

rpynmnam COCIMHEHU,
XapaKTepU30BaTh UX COCTaB U
BayKHeEHIIIe CBOMCTBAQ;
ONpeaesaTh BHUJIBI
XUMHUYECKHX CBsI3eH
(KoBaJIeHTHAs, HOHHas,
MeTaJUImdecKast,

BOJIOPOAHAs), THIIBI

KPUCTAUTHIECKAX  PEIIETOK
BEIIIECTB; KJacCu(UIIUPOBATDH
XUMHYECKHE PEAKIINH;

- copMHpOBAThH
NIpeICTaBJICHUS: 0
XAMHYECKOW COCTAaBJIAIOLLEH
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIH XUMUU B
MO3HAHUU SIBJICHUH TIPUPOJIBI,
B (hOPMUPOBAHUH MBIIIJICHHUS
U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBHON
TPaMOTHOCTH, HEOOXOIUMOi
JUTSL PEIICHUS MPAKTHYECKHX
3ama4 u IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 3I0POBBIO "
MIPUPOJHOM CpeliE;

- YMETh TMPOBOAHUTH PACUETHI
0 XUMHUYECKUM GopMyliaM U

YpaBHEHHSIM XUMHAYECKHX
pEaKUHil C MCIOJIb30BAaHUEM
(bU3UIECKUX BEITUYMH,

XapaKTEpU3YIOLIMX BEILECTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, oobeMa (HOpMallbHbIE
yCIIOBUS) Ta30B, KOJIMYECTBa

BCIICCTBA, HUCIIOJIB30BaTh
CHCTCMHBIC XUMHYCCKUC
3HaHUA JJIA MPUHATHA

pelIeHuH B KOHKPETHBIX
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KHN3HCHHBIX CUTyalusiX,
CBA3aHHBIX C BCIICCTBAMH H
X IPUMCHCHUEM

OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpeCTBa MOUCKA,
aHam3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJTHEHMS 32/1a4
npodeCcCHOHATbHON
JESITEIIbHOCTH

B o0gacTMm  1IeHHOCTH  HAY4YHOIO
NMO3HAHUS:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU u

OOIECTBEHHON MPAKTHKH, OCHOBAHHOTO
Ha JHajore KyJIbTyp, CHOCOOCTBYIOIIETO

OCO3HAHUIO CBOETO MecTa B
MIOJIMKYJIETYPHOM MUPE;
- COBEPILICHCTBOBAaHUE  S3BIKOBOM U

YUTATEIILCKOM KYJIBTYPBl Kak CpeAcTBa

B3aUMOJICHCTBUSL  MEXAY JIIOABMH |
IIO3HAHUA ana,

- OCO3HaHHUE [EHHOCTH HAay4YHOH
ACATCIIbHOCTH, TOTOBHOCTH OCYH_IGCTB.H}ITB
MIPOCKTHYIO u HCCJIEI0BATEIIbCKYIO

ACATCIIbHOCTD HHAUBHUIYAJIbHO )41 B
IpynIe;

OBaanenue YHHBEPCAJIbHbIMHA
y4eOHBIMU NMO3HABATEJIbHBIMU
JAefiCTBUSIMHU:

B) padora ¢ unopmanmeii:

- BJIaJCTh HaBbIKaMH MOJIYUYCHU A

uH(pOpMallMl U3 HUCTOYHUKOB Pa3HBIX

TUTIOB, CAMOCTOSATEIHHO OCYIIECTBISATH
NOWCK, aHalM3, CHCTEMATH3alHuI0 |
WHTEPIIPETAIHIO uH(pOopMaIun
pa3IMYHbBIX BUJIOB u bopm
MPEICTaBICHHUS,

- Cco3/laBaTh TEKCTHI B  Pa3IMYHBIX
dopmMaTax Cc  ydeTOM  Ha3HAYCHUS

UHPOpPMALIUM ¥ IEJICBOH  ayAHTOpHH,
BBIOMpast ONITUMATHHYIO bopmy
MPCACTAaBJIICHUA U BU3yalIU3alluu,

- OILICHUBATh JIOCTOBEPHOCTb,
JIErUTUMHOCTD UHpOpMaIuy, ee
COOTBETCTBUE IMPABOBBIM W MOPAIbHO-
THYECKUM HOPMaM;

- UCTIONIb30BATh cpencTaa
UH(POPMALIMOHHBIX "
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHH B
peleHnn KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTaHH3alMOHHBIX
3agad ¢ coOmiofeHueM — TpeOoBaHU
SPrOHOMHKH, TEXHHKH OE30I1aCHOCTH,

THTUEHBI, PeCypcocOepekeHus!, PaBOBBIX
" TUYECKUX HODM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJICTh HAaBBIKAMH PAacIlO3HABAHMS U

- yMeTh IUIAaHUPOBAaThb U
BBITIOJHATH XUMHUYECKUH
HKCIEPUMEHT (IpEeBpalLCHUS
OpPraHMYEeCKHUX BEIIECTB IpU

HarpeBaHuy, MOJTy4YECHUE
STWJIEHA W U3YYEHHE €ro
CBOMCTB, Ka4e€CTBEHHbIC
peakuuy  Ha  aJbJCTHUIbI,

Kpaxmall, YKCYCHYIO KHCJIOTY;
JIeHaTypanusi O€JIKOB  TpH
HarpeBaHuH, [[BETHBIC
peakuuu OeNKoB; MPOBOAUTH
peakiuuu HMOHHOTO OOMEHa,
ONpEeNATh CpeAy BOJIHBIX
pacTBOpOB, KaueCTBCHHBIC
peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTHOH aMMOHHS; pellaTh
OKCIIEPUMEHTATBHBIC  33/1a4U
no Ttemam "Mertamel" u
"Hemerannsi") B
COOTBETCTBUU C TIpaBUIIAMU
TEXHUKA O€30MacHOCTH TpH
oOpaleHun ¢ BEIIeCTBAMHU U
1a00paTOpPHBIM
000opyI0BaHUEM;
NPEICTaBISITh  PE3YJIbTAThI
XUMHYECKOTO JKCIEPUMEHTA
B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOUIUX PEAKIIUN U
dbopMynupoBaTh BBIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB;

- yMeThb  aHaJIM3UPOBATH
XUMHUYECKYI0 UH(OpPMAIIHUIO,
MOJIyYaeMyl0 U3  Pa3HbIX
HCTOYHHUKOB (cpencts
MaccoBOi MHGOpPMAIINH, CETh
WHTepHer u apyrue);

- BJIQ/IETh OCHOBHBIMU
METOIaMHU HAy4IHOTO
MO3HAHUS BEIIECTB u
XUMHUYECKAX SIBJICHUM
(mabmroieHue, HU3MEpEHHUE,
OKCIIEPUMEHT,
MOJICTUPOBAHUE);

- YMEThb IIPOBOJUTL PAacCUEThI
0 XUMHYECKUM (hopmysiaM U
ypaBHeHI/IHM XUMHNYCCKUX
peaKuMil C MCIOJIb30BAaHUEM
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3amuTh HHGOPMAIIH, HTHPOPMAITMOHHOK
0€30IaCHOCTH JTUYHOCTH,

(bU3UIECKUX BEITUYMH,
XapaKTEpU3YIOIUX BEIIECTBa
C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMallbHbIE
YCIIOBHSI) Ta30B, KOJHYECTBA

BEIIECTBA; HCII0JIb30BaTh
CUCTEMHBbIE XUMUYECKHE
3HaAHUA JJISL MPUHATHA
pelleHni B KOHKPETHBIX
KU3HCHHBIX CUTYyallusIX,

CBsJA3aHHBIX C BCIICCTBAMH U
X IPUMCHCHUCM

OK 04. 3ddextuBHO
B3aNMMOJICHCTBOBAThH U
pabortath B
KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTH K  CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTU u
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMU yaeOHO-
HCCIICIOBATEIbCKOM, MPOEKTHOMN u
COLIMAILHOM JeSTEIHbHOCTH;

OBianenue YHHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU J1eHCTBUSAMMN:

0) coBMecTHasl 1eITeJIbHOCTD:

- MMOHUMATh u HCII0JIb30BATh
MpEUMYIIECTBA KOMaHIHOH u
WHIUBUIYAILHON paboOTHI;

- MIPUHUMATh eI  COBMECTHOMU
JIeATEeTbHOCTH, OpraHU30BBIBATh u
KOOpPIMHHUPOBAaTh  JEHUCTBHUA IO €€
JOCTH>KEHUIO: COCTaBIIATh J1aH
JIEUCTBUM, pacMpeliesiaTh POJIU C Y4ETOM
MHEHUI Y4aCTHUKOB 00CyXaTh
pe3yNbTaThl COBMECTHOU pabOThI;

- KOOPJIMHUPOBAThH U BBIIIOJHATH PaOOTy B
YCIOBHSIX PpEaJbHOI0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

- OCYIIECTBIIATh MTO3UTUBHOE
CTPAaTernyeCcKOe MOBEICHUE B PA3IMYHBIX
CUTyallUsiX, TMPOSBIATb TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM
OBaanenue YHHBEPCAJIbHbIMHA
pPeryJsiTUBHbIMHU ACHCTBUAMM:

I') NpUHATHE ce0s1 U IPYrUX JI0ei:

- TPUHUMATh MOTUBBl M APIyMEHTHI
JIpYruX JIOACH NMpHU aHalIN3€e pe3yIbTaToOB
JeATEIbHOCTH;

- IPU3HaBaTh CBOE MPABO U MPABO APYIHX
JIFOJIeH Ha OIIHNOKU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU
C IO3ULHHU JPYroro 4YeJ0BEKa;

- yMeThb IUIaHHpPOBaThb U
BBITIOJTHSATH XUMHUYECKHHA
SKCTIEpUMEHT (TIpeBpaICHHs
OpPTaHMYECKUX BEIIECTB MPHU
HarpeBaHuu, MoJTyuyeHue
THJIEHA ¥ U3YYCHHE €ro
CBOICTB, KauyeCTBCHHEIC
peakuMd  Ha  QIbJETHU[IBI,
Kpaxmall, YKCYCHYIO KUCJIOTY;
JeHarypaiust OenKkoB  MpH
HarpeBaHuu, L[BETHBIE
peakiu OeNKOB; MPOBOAUTH
peakIu HOHHOTO OOMEHa,
OTPEACIATh CPEAy BOIHBIX
pacTBOpOB, KayeCTBEHHbIE
peakuuu Ha cynbdar-,
KapOOHaT- U XJIOPUA-aHUOHBI,
HA KaTHOH aMMOHHUS;, PElIaTh
JKCIIEPUMEHTANIbHBIE  33/a4u
no Ttemam "Metamel" u
"Hemeramini") B
COOTBETCTBUU C TIpaBUIAMHU
TEXHUKH O€30MacCHOCTH TIPH
oOpaleHun ¢ BEIIeCTBAMHU U
1a00paTOPHBIM
000pyI0BaHUEM;
NPEICTaBISITh  PE3YJIbTAThI
XUMHYECKOT0 JKCIEPUMEHTa
B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOLIUX PEAKIIHUN U
dbopMynupoBaTh BBIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpYKarollel Cpeibl,

B o00J1acTH 3K0JI0rMYeCKOro
BOCITHTAHUA:

- c(hopMUPOBAHHOCTH  IKOJOTHUECKOU
Ky.]II:TypI:I, IIOHUMAHHUC BIIUAHUA

- chopMHUpOBATH
MMPpCACTaBJIICHUA: (o)
XUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHOHAY4YHOU




pecypcocOepekeHHIO,
IPUMEHATH 3HaHUS 00
M3MEHEHUH KIIMMara,
TIPUHIIAIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

a3 exTruBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

COIIMAIbHO-9KOHOMUYECKUX  ITPOLIECCOB
Ha COCTOSIHHE NMPUPOJHOM U COLMAJIBbHOU
cpensl, OCO3HaHUe rJ100aJIBbHOTO
XapakTepa YKOJIOTUIECKUX MPOOIeM;

- IUIAHUPOBAaHME M  OCYIIECTBIECHUE
JEHCTBUM B OKpy)Xawmollel cpene Ha
OCHOBE 3HAHUA UEIed yCTOMYHUBOTO
pa3BUTHUS YEIOBEUECTBA;

aKTUBHOE HETpUsITUE JIeHCTBHH,
MIPUHOCSIIMX BPEJ OKPYKAKOLIEH CPEE;

- yMEHUue IIPOTHO3UPOBATH
HEeOIaronpusITHBIE 9KOJIOTUYECKUE
MIOCJIEICTBHS MpeANPUHUMAEMBIX
JIEHCTBUM, NIPENOTBPALLATD UX;

- pacIIMpeHHE OmblTa JACSITEIbHOCTH
HKOJIOTUYECKON HAINPaBJICHHOCTH;

- OBJIaJICHUE HaBbIKAMH Y4eOHO-
HCCIIEN0BATEIBbCKOU, IPOCKTHON U
COILIMAIbHOM JeSITEIhHOCTH,

KapTUHBI MUPA, POJIU XUMUU B
MO3HAHUY SIBJICHUM TPUPOJIBI,
B (hOPMUPOBAHUM MBIIIJICHUS
U KyJIbTYphl JUYHOCTH, €€
G YHKIIMOHATBLHOM
IPaMOTHOCTH, HEOOXOIUMOM
JUISL PEIIeHUs MPaKTHYECKUX
3ama4y u IKOJIOTHYECKU
000CHOBAaHHOTO OTHOILIEHUS K
CBOEMY 3/10pPOBBIO u
MPUPOAHON Cpelie;

- YMEThb COOJIIOJaTh MpaBUIIa
9KOJIOTMYECKH
[EJIECO00PA3HOTO TOBEICHUS
B ObITYy W  TpyAOBOH
JESITEIIbHOCTH B EeJISIX
COXPaHEHHUS CBOETO 370POBbs
U OKPYXKAIOIIEW MPUPOAHOU
CpEeIIbl;, YUUTHIBATh OMIACHOCTH
BO3JICUCTBUS Ha JKUBLIE
OpPTaHU3MBI  OINPEACTCHHBIX
BEIIECTB, IIOHUMAs CMBICIT
MOKa3aTesst MpeaeIbHON
JOITYCTUMOW KOHIEHTpAIlUU
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2.
orcs.0

2.1.

CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI

1 XUMMUA

O0BeM TUCHUIUIMHBI U BUIBI YI4€OHOM pabOThI

Bup yueoHoii paboThl O0bem yacoB
MakcumanbHasi yueOHast Harpy3ka (BCero) 72
Ob6s3arenbHas ayJUTOpHAs yueOHasi Harpy3Ka (BCero) 72
B TOM YHCIIE:
J1a00paTOPHBIE 3aHATUS (eciu npedycmMompeHo) -
MPAKTUYECKUE 3aHITHSI (eCiU NPeO0yCMOmMpPeHo) 38
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora o0ydaromierocs (BCero) -
[TpomexyTounas arrectarys B popme Jud.3auer
2.2. Tematudeckuii IIaH U COACPKAHNE TUCITUTUTHBI
HanMeHoBaHIe Conep:xkanue y4ye0OHOro MaTepuaJa, 1adopaTopHbie ObLem
PatoThI U MPAKTHYECKUE 3aHATHS, CAMOCTOATEIbHASI Yposensn
PasacIoB HTeM padora o0yyaroluxcs, KypcoBasi padora (IpoeKT) (eciu uacos 0CBOEHMSI
npeodycmMompeHo)
1 2 3 4
OcHoBHOE coep:kaHue
Pasznea 1. OCHOBBI CTPOCHUS BelIECTBA
Tema 1.1. OCHOBHOE COIep:KAHME 1.2
Crpoenue atomoB | Teopernueckoe o0ydeHue 2
XUMIICCKUX CoBpeMenHas Mozenb cTpoeHus atoma. CUMBOIMYECKUIA
SJICMCHTOB 1 S3BIK  XUMHH. XHUMHYECKHN  DJIEMEHT.  DJIEKTPOHHAS
fipupona koH(Qurypanus aroma. Kiaccupukanys — XUMHYECKHMX
XAMHCCKOU SIEMEHTOB (S-, P-, d-dyeMeHTHI). BaleHTHBIE 3IEKTPOHEL
CBs3H BaneHTHOCTL. DIIEKTPOHHAs NPUPOJA XUMHUYECKOH CBS3H.
DNEeKTpOOTPULIATETbHOCTh.  BHUIIBI  XMMHUYECKON  CBA3M
(koBajieHTHAsl, WOHHAs, METAJUIMYecKas, BOJOpPOAHAs) U
criocoObI ee 00pazoBaHUs
IlpakTHYeckne 3aHATHS 2
Pemienne 3amaHuii  HA  MCIOJB30BAaHHE  XUMHUYECKOM
CMMBOJINKM W Ha3BaHUW COEAUHEHHH IO HOMEHKJIAType
MEXIYHAPOAHOIO COK3a TEOPETUYECKOM U IPUKIALHOU
XAMAW ¥ TPUBHAIBHBIX HAa3BaHMW IS  COCTaBJICHUS
XUMHAYECKUX (POPMYJT IBYXaTOMHBIX COCAMHEHUH (OKCHUIIOB,
Cynb(pHIIOB, THAPUIOB M T.II.) U OPYTUX HEOPTaHUYECKHX
COCIMHEHUH OTAENBHBIX KIACCOB.
[IpakTuyeckne 3amaHWsi Ha YCTAHOBJIICHUE CBSI3U MEXIY
CTPOCHHEM  aTOMOB XUMHYECKHX  DJIEMCHTOB u
NEPUOIMYECKMM  W3MEHCHHEM  CBOHCTB  XHUMHUYECKHX
AJIEMEHTOB U UX COSMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
[Tepronueckoi CUCTEMBI.
Tema 1.2. OCHOBHOE coJiep:KaHue 2 1,2
[Tepnonuueckuii | IpakTuyecKue 3aHATHS 2
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3aKOH U Ta0IuIa
JI.11. MenneneeBa

[lepuonuueckas cucremMa XuMHYeckux diaemeHtoB JI.M.
MenpeneeBa. @usnueckuii cMmbica [lepuoanueckoro 3akona
A.N. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMHYECKUX JJIEMEHTOB, OOpa3yeMbIX HWMH MPOCTHIX U
CIOKHBIX BEHIECTB B COOTBETCTBUM C TOJIOKCHHUEM
XUMUYECKOro anemeHta B llepuoguyeckoit cucreme.
MupoBo33peHUecKoe U HaydyHoe 3HaueHue llepmogmyeckoro
3akoHa /J[.M. Menneneesa. IIpornossr /.M. Menneneena.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

Pemienue  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKHX
3aJaHUid  HA XapaKTepU3alHUI0 XUMHUYECKHUX 3JIEMEHTOB
«MeTtannndyeckue / HEMETANINYECKUE CBOICTBA,
AJIEKTPOOTPULIATEIBHOCTh ~ XUMHUYECKMX  JJIEMEHTOB B
COOTBETCTBHUH C UX AJICKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM
B MEPUOJMYECKOM CHUCTEME XUMHUYECKHUX dieMeHtoB J[.M.
MeHnpaeneeBa

Pa3nen 2. Xumuueckue peakuuu

10

Tema 2.1. Tunel
XUMHNYCCKHUX
peaxkuuit

OCcHOBHOe co/Iep:KaHue

TeopeTnueckoe odyueHune

Kiaccudukanuss 1 TUHIBI XUMUYECKUX PEAKIMH ¢ ydacTHeM
HGOpF&HH‘-I@CKI/IX BCIICCTB. COCTaBJIeHI/Ie ypaBHeHI/Iﬁ
peakuii COeTMHEHUsI, Pa3IOKEeHHs, 3aMeleHus1, oOMeHa, B
T.4. peaKuHﬁ I‘OpeHI/I}I, OKHCJIICHUA-BOCCTAHOBJICHUSL.
YpaBHeHust OKHCJICHHS-BOCCTAHOBJICHUS. CreneHb
OKHUCJICHUA. OKI/IC.HI/ITG.HI: 1 BOCCTAHOBUTCIIb. COCTaBJIeHI/Ie nu
YpaBHUBAaHUE OKHUCINUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHI
METOAOM AJIIEKTPOHHOIO OajaHca. OKHCIIMTENIBHO-
BOCCTAHOBHUTEJILHBIE peakiuu B MIPUPO/IE,
HpOI/ISBOI[CTBGHHBIX npoueccax 148 KHUBHCACATCIbHOCTU
OpraHU3MOB

IIpakTHYeckue 3aHATHSA

KomnuecrBennble  oTHomeHHs B xumud. OCHOBHEIC
KOJIMYECTBEHHBIE 3aKOHBI B XHMHH UM pacyeTbl IO
YPaBHEHUSAM XUMHUUYECKUX peakuuid. Moiib Kak eIuHuua
KoJIM4YecTBa  BemiecTBa.  ModgpHas  macca.  3aKOHBI
COXPAaHEHHUs MacChl U DHEPTUU. 3aKOH ABoraapo. MosspHblit
00beM razoB. OTHOCUTENbHAS IIIOTHOCTH ra3oB. PacueTsl mo
YpPaBHEHUSM XUMUYECKUX PEAKIUNA C HCIOIb30BAHHEM
Macchl, o0beMa (HOpMasbHBIE YCJIOBHS) Ta30B, KOJWYECTBA
BCIISCTBA

1,2

Tema 2.2.
DNEKTPOIUTHYECKA
sI JUCCOLIHALINA U
MOHHBII 0OMEH

OcHOBHOe coep:kaHue

Teopernyeckoe o0yueHue

Teopus AIIEKTPOJIUTHUECKON IYICCOIIHAIINH. Hourl.
DJNEeKTPOIUTHI, HEAIEKTPOIUTHL. Peakimn MOHHOTO OOMEHa.
CocraBneHnue peakiuii HFOHHOro 0OMEHa IyTeM COCTaBJICHUS
HX IMOJIHBIX U COKpAICHHBIX HOHHBIX ypaBHeHHﬁ. Kucnorno-
OCHOBHBIE pEaKIUMU. 3aJaHus Ha COCTABJICHUE HWOHHBIX
peakuuii

IIpakTHYeckue 3aHATHSA

JlaGopaTopnas pabora “Tunbsl XUMUYECKUX pEaKIuii’.

1,2
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HccnenoBanue TUNOB (IO COCTaBY M KOJWYECTBY MCXOIHBIX
1 00pa3yrommxcsi BEHIECTB) U MPU3HAKOB XHUMHYECKHX
peaknuii. [IpoBemenue  peakumii  HOHHOTO  OOMEHa,
ompeNieJIeHue Cpeabl BOJHBIX PACTBOPOB. 3ajJaHusd Ha
COCTABJICHHE HOHHBIX PEaKIui

KonTpoiabnas
padora 1

CTpOGHI/Ie BCIICCTBA U XUMUYCCKHUC PCAKIITNU

Pazgea 3.

CTpoeHne M CBOMCTBA HEOPraHn4eCKMuXx BemecTn

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

OcHoBHOe coep/kaHue

Teopernyeckoe o0yueHue

[Ipeamer  Heopranumueckoir  xumuH.  Kiaccudukanus
HEOpPraHMYECKUX BellecTB. [IpocThie U CI0XKHBIE BEIIECTBA.
OcHOBHBIE  KJacChl  CIOXKHBIX  BeUIECTB  (OKCHBI,
TUIPOKCH/IBI, KHCJIOTBI, COJIN). B3aumocssi3b
HEOPraHWYECKUX  BEUIeCTB.  ArperaTHble  COCTOSHUS
BemiecTBa. Kpucrammdeckue n amopdubie Bemiecta. THUIIBI
KPUCTANIMYECKUX  pEHIeTOK (aToMHas, MOJIEKYJIsIpHas,
WOHHAsi, METaJUIn4yecKas). 3aBUCUMOCTh  (PU3MUYECKHX
CBOWCTB BEIIECTBA OT THUMA KPUCTALIAYECKON PEIIETKH.
3aBUCUMOCTb XMMMUYECKON AaKTUBHOCTU BEIIECTB OT BHJA
XMMHYECKOM CBA3W M THUNA KPUCTAUIMYECKOW pPEHIETKH.
ITpryurHBI MHOTOOOpa3Nsl BEIIECTB

IpakTuyeckue 3aHATHS

Homenknarypa  HEOpPraHMYECKHMX  BEIECTB:  Ha3BaHUE
BEIIECTBA MCXOJS W3 HUX XHUMUYECKOH (QOpMyIBl WK
COCTaBJIEHME XUMHUYECKOM (OpPMyNbl MCXOIs W3 Ha3BaHUSA
BeniectBa 1o MexayHapoaHoi (MIOITAK) nnu tpuBnanbHOi
HOMEHKJIATYypE.

Pemenne mnpakTHUECKMX 3aJaHUA MO  KiIacCHU(UKAIIH,
HOMEHKJIAType UM XMMHUYECKMM (hopMysiaM HEOpraHMYeCKUX
BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbl Tra3, YIJIEKHCIBIN
ras, aMMHaK, TaleHas UW3BECTb, HeErameHas HW3BeECTb,
MUTHEBAS CO/IAa U IPYTUX): HA3bIBATh M COCTABIATH (HOPMYJIbI
XMMHMYECKHX BEUIECTB, ONPENCNATh NPUHAMICKHOCTh K
KJ1accy.

Hcrounnkn XxumMudeckol wHGOpManuu (CpeIacTB MacCOBOH
uHpopmanuu, cerb HHTepuer u  npyrue). Iloumck
uHpOopMaIu 1o Ha3BaHMSIM, UACHTU(UKATOpAM,
CTPYKTYPHBIM (hopMyIam

1,2

Tema 3.2. Ousnko-
XUMHNYCCKUC
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

OcCHOBHOe co/Iep:KaHue

TeopeTnueckoe odyueHune

Meramipl. OOmue ¢Gu3nYecKue W XUMHUYECKHE CBOMCTBA
MeTauioB. CriocoObl moiydeHHs. 3HAYeHHE METAIOB U
HEMETAJUIOB B MPUPOJIE W JKU3HEACITEIIBHOCTH YEIOBEKa U
opraanu3mMoB. Koppo3ust MeTaioB: BUIbI KOPPO3UHU, CIIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3UHU

Hemeramnpl. O0mue ¢u3MvecKne M XUMHUYECKHE CBOMCTBA
HeMeTaJIoB. TunuuHble cBoiicTBa HemetayuioB [V- VI
rpynm.  Knaccudukanus u  HOMEHKIATypa COCIWHEHUN
HeMeTalioB.  KpyroBopoThl OHOTEHHBIX JJIEMEHTOB B

pHUPOJIe

1,2
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XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
BEIIECTB (OKCUIIOB, THAPOKCUIIOB, KUCIOT, COJEH u 1p.).
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILECTB,
BOJIOPOJAHBIX COEIMHEHHM, BHICHTUX OKCHJIOB U TUAPOKCHJIOB

IIpakTuyeckue 3aHsATHS

CocraBiieHrne ypaBHEHUH XMMUYECKUX pEaKLUN C ydacTUEM
MPOCTHIX U CIIOKHBIX HEOPTraHUYECKUX BEUIECTB: METAJIJIOB U
HEMETAJUIOB;  OKCHJIOB  METAJJIOB,  HEMETAJIOB U
aMm(pOTEepHBIX  DJIEMEHTOB,  HEOPraHMYECKHX  KHCJOT,
OCHOBaHUN MW aM(OTEPHBIX TUIPOKCHIIOB; HEOPTaHMUYECKHUX
COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pemienue  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKHX
3aJIaHA Ha CBOWCTBA, COCTaB, MOJIyYeHHE W O€30IMMacHOe
WCIIOIb30BAHUE BAXKHEUIIMX HEOPTraHWYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH IeATEIbHOCTH YeJIOBEeKa

Tema 3.3.
WNnentudukanus
HEOPTaHHYCCKUX
BEILIECTB

OCcHOBHOe co/Iep:KaHue

IIpakTHYeckue 3aHATHSA

JlaGopatopnass paborta «/neHTHQHUKAIMS HEOPraHMYECKUX
BEILIECCTBY.

Pemenne SKcrepUMEHTATbHBIX 334ad 10 XUMHYECKUM
CBOICTBaM METAJUIOB W HEMETAJUIOB, IO PACIIO3HABAHHUIO U
MOJTYYCHUIO COCTMHEHNUN METAJJIOB U HEMETAJIJIOB.
Wnentudukarnms HEOPraHNYECKUX BCILIECTB c
UCTOJB30BaHUEM  HMX  (DU3UKO-XMMHUYECKUX  CBOICTB,
XapaKTEpPHBIX  KAdeCTBEHHBIX peakiuid. KauecTBeHHBIE
peakimu Ha cynbdar-, KapOOHAT- M XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHSI

KonTpoasnas
pabdora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB

1,2

Pazngean 4.

CTpoeHue 1 CBOCTBA OPraHNYeCKHX BelleCTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHHYCCKHUX
BEILIECTB

OcCHOBHOe co/Iep:KaHue

TeopeTnueckoe odyueHue

[losiBneHne M pa3BUTHE OPraHMYECKOM XUMHHM KaK HAyKH.
[Ipenmer opranmyeckol xumMuh. MeCTO U 3HAaYCHHE
OpraHUYeCKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHHE KaK MOPSJOK COCTUHEHHUs aTOMOB B
MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTU. OCHOBHBIE MOJOKEHUS
TEOPUH XUMHUUYECKOTO CTPOCHUSI OPraHUYECKHX COECIUHEHUM
A.M. bytnepoBa. VYriepoaHblil CKEJIET OpPraHUYeCcKou
MOJIEKYJIbI. 3aBUCUMOCTbh CBOMCTB BEIIECTB OT XUMUYECKOTO
CTpOEHHUs MOJeKyn. M3omMepHst 1 U30MepBl.

[Tonatue o gyHkIMoHanbHOM rpynne. Pagukan. [TpuHunst
KJ1accCupUKaluu OpraHNYECKHUX COEJIMHEHHM.
Mexnaynapoanas HOMEHKJIaTypa u PUHIUIIBI
HOMEHKJIATYpbl OpraHuyeckux coeauHeHuil. IlonsTue 00
a30TCOJCPKAIIUX COCAUHEHUSAX, OMOJIOTHYECKH AaKTHUBHBIX
BemiecTBax  (yriieBojax, KMpax, Oenkax W Ap.),
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUSAX (MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA

1,2
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Homenknatypa opraHM4eckuX COEIMHEHUN OTIENbHBIX
KJIaCCOB (HACHIIIEHHBIC, HEHACHIIIEHHBIE M apOMaTHYECKUE
YTIEBOAOPOAbl, CHHUPTHL, (EHOJbI, albAETHAbI, KETOHBI,
KapOoHOBbIe KHUCIOTHL M JAp.) CocTaBieHHE MOJTHBIX U
COKpAalIeHHBIX  CTPYKTYPHBIX  (GOpMYyl  OpraHHMYECKHUX
BEIIECTB OT/EIbHBIX KJIACCOB, MCIIONB3YSl MX Ha3BaHHs IO
CHUCTEMATUYECKOH W TPUBUAIBLHOM HOMEHKJIAType (ITHIICH,
alleTWICH, TIUIEepuH, (eHos, (opMaIbIeTUa, YKCyCHas
KHCJIOTa, ThWnMH). PacdeTsl mpocrteimeir  GopMyIbl
OpPTraHUYECKOM MOJEKYJbl, UCXO/AS M3 JIEMEHTHOTO COCTaBa

(B %0)

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTMHEHUN

OcHoBHOeE coep/kaHue

12

Teopernyeckoe o0yueHue

OU3UKO-XMMHYECKHE CBOMCTBAa OPraHUYECKUX COEIMHEHHI
OTJIENBHBIX KJIACCOB (OCOOEHHOCTH KJaccHPUKAIUU U
HOMEHKJIATYpbl BHYTPH KJIacCca, TOMOJIOTHYCCKUM Pl U
obmas  ¢dopmyna; wu3oMmepus; (UINYECKUE CBOKHCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYCHU):

— MpEneNbHbIC YIIIEBOAOPOAbI (alKaHbl W IUKJIOATKAHBI).
'openne MeTaHa Kak OJWH M3 OCHOBHBIX MCTOYHUKOB TEIUIA
B IPOMBIIUIEHHOCTH # ObiTy. CBOWHCTBA NPUPOAHBIX
VIIIEBOJOPOAOB, HAXOXKICHHE B MPHPOJE W TPHMEHEHHE
AJIKaHOB;

— HempenenbHbIe (aJTKCHBI, ATKWHBI M QJIKAIUCHBI) H
apoMaTHYeCKHE YTIEBOAOPOAbl. ['OpeHHe aleTuieHa Kak
HUCTOYHHUK BBICOKOTEMIICPATYPHOTO TUIAMEHH ISl CBApKU U
PE3KU METAIIJIOB

— KHCTIOPOACOEp)KAINE COCANMHEHUS (CTTUPTHI W (PEHOJIBI,
KapOOHOBBIE KHCIOTHI M 3(UPbI, AIbJCTUABI U KETOHBI,
KHUPBI, YTJIEBOIbI). [IpakTuueckoe pUMEHEHNE
STWICHTJIMKOJS,  ThurepuHa,  ¢eHona.  IIpumeHeHue
dbopmanipierua, aleTanbaeruaa, YKCYCHON KUCIOThl. Mblia
KaK COJIHM BBICIIMX KapOOHOBBIX KHCIOT. MoOIOIIEe CBOHCTBA
MbLIa

— a3oTcojepKalue CoeqUHEeHHs] (AaMUHBI U aMHUHOKHCIIOTHI,
Oenku). BeicokoMoseKynsipHbIe COeTMHEHUS (CHHTETUHIECKHE
54 OMOJIOTUYECKU-aKTHUBHBIE). MoHowmep, IOJIUMED,
CTpYKTypHOE 3BeHO. [TonmnMepu3anus 3TuiIeHa Kak OCHOBHOE
HaIpaBJICHUC €TI0 UCIIOJIb30BAHUA.

'enernyeckast CBSI3b MEXAY KiaccaMH OpraHUYEeCKHX
COEMHEHHI

IIpakTHYeckue 3aHATHSA

CBoiicTBa OpraHMYECKUX COCIMHEHHHN OTIEIbHBIX KIJIACCOB
(TpuBHaNbHAS u MeXIyHapOaHAs HOMEHKJIaTypa,
XUMHYECKHE CBOWMCTBA, CIOCOOBI TONy4YEHUSs): MpeneibHbIC
(ayIKkaHBI M MUKJIOATKAHBI), HEMPEACTbHbBIE (AIKEHBI, aJKUHBI
U QJIKaIUCHBbI) U apOMATUYECKUE YTIIEBOJAOPObI, CIUPTHI U
(dbeHompl, KapOOHOBBIE KHUCIOTHI M A(QUPHI, AIBACTUIL U
KETOHBI, aMHHBl M aAMUHOKHUCIIOTBI, BBICOKOMOJCKYISPHBIC
COCAMHEHMS. 3aJaHusl Ha  COCTAaBJICHHE  YpaBHEHUU
XUMHYECKUX PEaKIUl C y4yacTHeM OpPraHMYeCKHX BEIICCTB

1,2
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Ha OCHOBAaHHMHU HX COCTaBa U CTPOCHUA

CocraBieHue cxeMm peaknuidi (B TOM  4HCIE IO
MPEJI0KEHHBIM [EITOYKaM MIpeBpaIIcHui),
XapaKTEePU3YIOUIUX XUMHYECKUE CBONCTBA OPraHUYECKHUX
COCIMHEHHH OTIENBHBIX KJIACCOB, CIIOCOOBI MX MONTYYEHUS U
Ha3BAHUE OPraHUYECKHUX COECAUHEHHN MO0 TPUBHAIBHOU WU
MEKIYHAPOJHON CUCTEMaTHYECKOW HOMEHKIIATYpe.

Pemienue  mpakTUKO-OPUEHTHUPOBAHHBIX  TEOPETUUYECKHX
3aJaHMid ~ HAa  CBOWCTBA  OPraHMYECKHWX  COEAMHEHHI
OTJEIBHBIX KJIACCOB

IIpakTHYeckue 3aHATHSA

Jlaboparopnast pabora  “IIpeBpamieHusi OpPraHHMYECKUX
BELIECTB IIPY HAarpeBaHUu'".

[lonyyenue STWieHa W HW3Yy4YEHHE  €ro  CBOMCTB.
MopenupoBaHrue MOJIEKYJ M XMUMHUYECKUX IIPEBPAILCHUM HA
MIPUMEpPE 3TAHA, ITUIICHA, ALIETUIICHA U Jp.

Tema 4.3.
Nnentndukanus
OpPTaHHYECKHUX
BEILIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OLITOBOM U
MPOU3BOACTBEHHOM
IEeITEIbHOCTH
yejgoBeKa

OcHoBHOe coepkaHHe

Teopernueckoe o0yuenune

buooprannueckue COCIUHEHHS. IIpumeHeHue u
Ouosoruyeckast poib yrieBoaoB. OKHUCIEHUE YIIeBOJIOB —
UCTOYHMK DHEPrUU  KMUBBIX  opraHu3moB. ObsacTtu
MIPUMEHEHUs] aMUHOKUCIOT. [IpeBpaiieHuss 6eIK0B MUIIH B
OpraHu3Mme. buonoruueckue byHKIIUN OEIKOB.
buonornueckne ¢GyHKIMM KUpoB. Poib opraHmdeckoit
XMMHUU B pEIICHUH NPOOJIeM MUIIEBON 0€301aCHOCTH

Pons  opranmyeckoli XUMHUHM B pEIIEHWH MPOOJIEeM
HHEPreTU4ecKoil 0e30macHOCTH, B Pa3BUTHH METUIIMHBI,
CO3JIaHMM HOBBIX MaT€pUaIOB, HOBBIX HCTOYHUKOB SHEPIUU
(ampTepHATHBHBIE  MCTOYHMKM  3Hepruu). OnacHocTh
BO3/CHCTBUS HA KMBbIE OPraHU3Mbl OPIraHUYECKHUX BEILIECTB
OTIENBHBIX KJIACCOB (YIJIEBOJOPOBI, CIHUPTHI, (PEHOIBI,
XJIODOPTaHUYECKUE MPOU3BOJAHBIEC, albJETHIBl U  JIp.),
CMBICJI ITOKA3aTellsl NPEIENIbHO JONYCTUMON KOHIIEHTPAIMU

IIpakTHYeckue 3aHATHSA

Jlaboparopnast pabora: “UneHTudukanuss OpraHUYECKUX
COEJIMHEHUH OTJENbHBIX KJIACCOB™

WNnentudukanus OpraHu4YecKUX COEIUHEHHH OTIENIbHbIX
KJIacCoB (Ha MpUMepe albJeTHIIOB, Kpaxmala, YKCYCHOU
KHCJIOTBI, OCJTKOB M T.I.) C HWCIOJIb30BaHUEM WX (U3HUKO-
XUMHYECKUX CBOHCTB UM  XapaKTePHBIX KAueCTBEHHBIX
peakuuii. JleHarypamus Oenka mpu HarpeBaHuu. lIBeTHBIC
peakiuu OenkoB. BO3HMKHOBEHHE aHAIMTUYECKOTO CHTHAIA
C TOYKHM 3pEHHUs XMMUYECKHX IPOLECCOB MpPHU MPOTEKaHUU
KAueCTBEHHOW PEaKIH, MO3BOJSIONEH MACHTU(UIINPOBATH
MpeIJI0’KEHHbIE OpraHNYECKHe BEIIeCTBa

KonTpouabHnas
padora 3

CtpyKTypa 1 CBOICTBA OPraHNYECKUX BELLECTB

1,2

Pa3nea S.

Kuneruveckne U TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUSI XMMHYECKHX peakuii
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CxopocTh
XUMHYECKHAX
peaKuuii.
XHUMHYECKOE
paBHOBeEcCHE

OcHoOBHOe coep:kaHue

Teopernueckoe o0yuenune

CkopocTp peakumu, €€ 3aBUCUMOCTh OT pa3jInYHbIX
(bakTOpOB: MPUPOJIBI pEArUPYIOIIUX BELIECTB, KOHIICHTPALUU
pearupyrmomux  BEHNIECTB, TeMIepaTypbl M  IUIOLIAJH
peaKnOHHON MTOBEPXHOCTH. TemioBble 3P PeKThI
XUMHYECKUX PEAKIUU. DK30- U SHIOTEPMUUECKUE, PEAKIIUU.
OOpatumocTh peakiuil. XUMHUYECKOE PaBHOBECHE U €ro
CMeIlleHue TMoj  JCHCTBHEM  pa3iM4YHbIX  (aKTOpOB
(KOHLIEHTpalMsl peareHTOB WM IPOAYKTOB  peakluH,
JaBJIeHHUE, TemIepaTypa) M CO3/aHUS ONTHUMAaJIbHBIX
YCJIIOBUH MPOTEKAHUS XUMHUUYECKUX Ipoueccos. IIpunnumn Jle
[Tarenbe

1,2

IIpakTHYeckue 3aHATHSA

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA aHAINU3
(bakTOpOB, BIUAIOUIMX HA U3MEHEHHE CKOPOCTH XMMUYECKON
peakiyu, B T.4. C MO3UIMHA SKOJIOTUYECKH LEIeco00pa3HOro
MOBEJCHUsI B OBITY M TPYAOBOM JAEATEIBHOCTH B LEJAX
COXpaHEHHUs1 CBOErO 3J10pPOBbsl U OKPYKAIOLIEH INPUPOIHON
Cpelpbl.

PemreHne  NpakTUKO-OPUEHTUPOBAHHBIX  3aJaHUM  HA
npuMmeHenue npuHuuna Jle-Illatense mis HaxoxaeHus
HaIlpaBJICHUs CMELIEHUs PaBHOBECUS XUMUYECKOU PEaKLHUU
U aHanu3 (paKTOpPOB, BIUAIOUIMX HA CMEIIECHUE XUMHUYECKOTO
paBHOBECHS

1,2

Pazngea 6.

PacTBoOpbI

Tema 6.1.
ITonsarue o
pacTtBopax

OcHoOBHOe coep:kaHue

Teopernyeckoe o0yueHue

PacTBOpeHne kak (pU3MKO-XMMHUYECKHH mporecc. PacTBopsl.
CrocoObl  TIPUTOTOBJICHUSI PacTBOPOB. PacTBOPHMMOCTS.
MaccoBast  nonig  pacTBOopeHHoro  BemectBa.  CMbIch
MOKa3aTeNsl MPeleabHO JOIMYCTUMOM KOHUEHTpAaluu U €ro
HCTOJIb30BAHUE B OIICHKE HKOJIOTUYECKOM 0€301MacHOCTH.
[IpaBmia SKOJOTMYECKH II€1eCO00pPa3HOro IMOBEACHUS B
OBITY M TPYJOBOH IEATEIBHOCTHU B IEJISIX COXPAHEHUS! CBOETO
370pOBbSl U OKPYKAIOIIEH NPUPOJHON Cpelbl; OMACHOCTh
BO3/ICHICTBUS Ha KUBbIE OPraHU3MBI OIIPEIECTICHHBIX BEILIECTB.
Pemrenne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN
Ha  pacTBOpHI, UCIOJIb3yEMBIE B ObITOBOMI W
ITPON3BOJICTBEHHOM JESATEIHbHOCTH YEIOBEKA

1,2

Tema 6.2.
HccnenoBanue
CBOICTB PacTBOPOB

OcHoBHOe cogepkaHue

IIpakTuyeckue 3aHATHS

Jlaboparopnas pabota «[IpuroroBneHme pacTBOPOBY.
[IpuroToBneHue pacTBOpoOB 3aJaHHOM (MaccoBol, %)
KOHIIEHTpAaLUU (c [IPAaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAaMH) U OIIPEICIIEHUE CPEIbl BOJHBIX PaCTBOPOB.
Pemenwne 3a1ay Ha IPUTOTOBIICHUE PACTBOPOB

1,2

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEePKAHME (COMEPKAHUE
MPHUKJIATHOT0 MOTYJIA)
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XumMuss B ObITY M TPOU3BOJACTBEHHOH [1€ATEJIbHOCTH

1,2

Paszgea 7. 8
yeJI0BeKa

Xumusi B ObITY B |OcHoBHOE cogepKanue 8

TIpOU3BOACTECHHON Teopernueckoe o0yueHue 4

ACATEIEHOCTH Hogeiime nocTkeHuss XMMUYECKON HAYKH U XUMUYECKOM

HeJoseka TeXHOJIOruu. Poilb XuMuu B 00eCIICUeHUN 3KOJIOTHUYECKOI,
SHEPTeTUYECKOW W THUIIEBON 0€30MacHOCTH, Pa3BUTHH
MeauuuHbl. IlpaBuna moucka M aHanM3a XHUMHYECKOU 4
nH(pOpMallUM W3 Pa3IUYHbIX HMCTOYHHUKOB (Hay4yHas U
yueOHO-Hay4dHas  JHUTepaTypa, CpPEACTBA  MacCOBOWM
nHpopmanuu, cetb HTEpHET)
IIpakTHYeckue 3aHATHSA 4
[Tonck u aHaNIM3 KEWCOB O NPUMEHEHUUM XHUMHUYECKUX
BEIIECTB u TEXHOJIOTUH C Y4YETOM Oymymei
npodeccHoHAbHON AESITETPHOCTH IO TeMaM: BaKHEHIne
CTPOUTEIBHBIE MAaTepUalbl, KOHCTPYKLIMOHHbBIE MaTe€pUabl,
KpacKH, CTEKJIO0, KepaMHKa, MaTepuaibl sl 3JIEKTPOHUKH,
HaHOMaTepualbl, TEKCTWJIbHBIE  BOJOKHA, HCTOYHUKHU
DHEPTUM, OpPraHWYeCKUe U MUHEpaIbHBIC YIOOpeHUs,
JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUS.
3amura: [IpencraBineHue pe3yiabTaTOB pEIICHUs] KEHCOB B
(dbopMe MUHU-JIOKJIa/1a C Ipe3eHTaluei
Bcero 72
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3. YCJOBUSI PEAJIM3AIIMM  TPOIPAMMbBI  YUEBHOM
JANCHUIIJIMHBI OI'C2.01 XUMMUA

3.1. MarepuanbHO-TEXHUUECKOE 00eCTICUeHUE

JIist peanuzanuy MPOTrpamMMbl TUCHUTIIAHBI JTOJDKHBI OBITH TIPETYCMOTPEHBI
CIIEIYIOIIME CIEeIUaIbHbIE MOMEHICHHs: Y4eOHbI KaOMHET XUMHUHM H/HIK yuyeOHOU
XUMHUYECKOH JTab0opaTopuu.

OGopynoBanne y4eOHOro ka0uHera (HArJIsIHbIE TOCOOHUs): HAOOPHI
HIAPOCTEPKHEBBIX  MOJEJNEH MOJIEKYJ, MOJEIU KPUCTAUIMYECKUX  PEUIeTOK,
KOJUIEKIIUU MPOCTHIX U CIOKHBIX BEIIECTB W/MUJIM KOJUIEKIIUU MOJIUMEPOB; KOJIJIEKIIHS
TOPHBIX TOPOJ U MUHEpAJIOB, Tabiuiia MeHaeneeBa, yueOHbie GUIbMBI, [TU(POBHIE
o0pa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacTrBa O00y4YeHHsl: KOMIIBIOTEP C  YCTPOMCTBAMH
BOCIIPOMU3BEJEHUS  3BYKa, [PHUHTEP, MYJbTHUMEAHUA-TIPOEKTOP C  DKPAHOM,
MYJIbTUMEINMHASA JOCKA, YKa3Ka-NPE3EHTEP sl IPE3CHTALMM.

OobOopynoBanue Jjadoparopuu ¥ padoYux MecT Ja0OPATOPMU: MEH3YPKH,
MUTETKU-KaNeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, MPEIMETHbIC U TTOKPOBHBIE
CTeKJa, IUIAHIIEThl JJI  KamlelbHbIX peakuuii, GuibTpoBanbHas Oymara,
MIPOMBIBAJIKH, CTEKJISTHHBIE TPOOUPKH, pPE3WHOBBIE TPOOKH, (oHapuku, HAOOP
PEaKTUBOB, CTEKJISHHBIC MAJOYKH, ITATHUBBI JJIA MPOOWPOK; MEpPHBIE HUIUHIPHI,
BOPOHKH CTEKJISIHHbIC, BOPOHKH JenuTeNbHble munHapudeckue (50-100 mun), crynku
c mectukoM, ¢GapdhopoBbie YalllKh, MUHIETHI, GUIBTPHI OymMakHbIe, BaTa, Mapiisl,
YacoBbI€ CTEKJIA, 3JIEKTPOIUIMTKH, JTAOOpAaTOPHbIE IITATHBBI, CIIMPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOP IJIsi TOJy4YEHHUs ra3oB (WJIM MPOOMpPKA C Ta300TBOJAHON TPYyOKOH),
JepKaTenu JJig TPOOUPOK, CKISIHKU AJI XpaHEHHs] pEaKTUBOB, Pa3/IaTOUYHbIE JIOTKH;
xumuueckue crakanbl (50, 100 u 200 mu); mmaTeny; TUHUETHI; TUTEIbHBIC IIUIIIbI;
CEeKyHJOMEpHI (Taiimepsl), MmepHbie podupku (Ha 10-20 mur) u MepHbIe KOJIOBI (25,
50, 100 u 200 wmu), BoasHas OaHA (WU TEPMOCTAT), CTEKJISHHBIC NAJIOYKU;
KoHUYecKkue KoJiobl Juisi TuTpoBanus (50 u 100 mMi); MHAMKATOPHBIE TOJOCKU IS
onpenenenus pH u ctanaapTHas MHAUKATOPHAS IIKAJIa; YHUBEPCAJIbHBIN UHAUKATOP;
nunetku Ha 1, 10, 50 mu (wnm mo3zaropsl Ha 1, 5 u 10 mut), Gr0peTKH 711 TUTPOBAHMS,
MeauuuHckue mmpuibl Ha 100-150 Mo, nabopaTopHble W/UIU AaHATTMTUYECKUE BECHI,
pH-MeTphl1, cymunbHbli mikad, u Ap. JadopatopHoe 000pya0BaHUE.

3.2. HWudopmanuonHoe odecrevyeHue peau3anum NporpamMmmel

1.  Jns peanmuzanmu mporpamMmbl OMOIuoTedHbI (OHA 00pa3oBaTebHON
OpraHU3alMK JIODKEH MMETh TI€YaTHBIC W/WIU DJIEKTPOHHBIE 00pa3oBaTeIbHBIC U
WH()OPMAITMOHHBIE  PECypChl, PEKOMEHJOBaHHBIC IS  WCIOJB30BAaHUS B

00pa3oBaTEILHOM IPOIIECcce, HE CTapIie 5 JeT ¢ MOMEHTA U3aHHS.
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2. Pexomennyembie Ie4aTHEIE U3IaHUS o peann3anuu
00111€e00pa30BaTeIHHOM JTUCHUATUIAHBI IIPEICTABJIEHBI B METOINYECKUX
PEKOMEHAIMSX 10 OpTraHU3alui O0ydICHUSI.

3.3. MHudopmammonHoe obecrnieueHrne 00yueHus
[lepeuenp y4eOHBIX W3IaHUN, HWHTEPHET — PECYPCOB, IOMOIHUTEIHHOU
JUTEPATYPBL.

OCHOBHBIC HCTOYHHUKH:

1. Nabpuensn O.C. Xumusa. 10 xmacc. ba3oBblii ypoBeHb: y4eO. s
ob1eo0pazoBar. yupexaeHuit. — M., 2022.

2. ladpuensun O.C. Xumms. 11 kiacc. ba3oBblit ypoBeHb: yueO. s
o0meobpasosar. yapexaeHuit. — M., 2022,

JlonoJIHUTeIbHbIE HCTOYHUKHU

1. [Nabpuensn O.C. Xumus: yue6. Jus cryna. Ilpod. Yuebd. 3aBenenuii /
O.C. T'abpuensu, .I'. Octpoymos. — M., 2022.

2. [Nabpuensn O.C. Xumus B TecTax, 3ajadax, yIpaxHCHUIX: TOCOOUe st
ctynentoB cpen. [Ipod. Yuebnnix 3aBenenuii / O.C. 'abpuensu, I'.I'. JIpicoBa — M.,
2022.

3. Tabpuensn O.C. Xwumus: g1 mnpodeccwii M crenuaibHOCTEH
Texaudeckoro npodwist: yueOnuk. / O.C. T'abpuensn, N.I'. OctpoymoB. — 4 usm.
Crep.- M.: U3pnarenbckuil neHTp «Akanemus», 2021.

4, INabpuensn O.C. mnOpakTUKyM 10 O0OIIeld, HEOPraHUYEeCKOW U
opranndeckoil xumuu:yue0. [locobue mist ctynentoB cpen. [Ipod. Yued. 3aBenennii
/ O.C. I'abpuensn, U.I'. Octpoymos, H.M. Jlopodeera — M.,2020.
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4. KOHTPOJb W OLEHKA PE3YJbTATOB OCBOEHUS
JUCHUILIAHBI BJ1.09 XUMMSI

KOHTpOJ'II) 51 OLICHKa PE3yJIbTaTOB OCBOCHUA y‘IC6H0ﬁ AU CIHUITIINHBI
OCYIICCTBIIACTCA PCIIOAABATCIICM B IIPOLECCC ITPOBCACHHA HpaKTI/ILIECKI/IX BaHHTI/Iﬁ u

nabopaTopHbIX pabOT, TeCTUPOBAHWS, a TaKKe BBIMOJHEHUSI O0yUaroIUMUCT

VMH/IUBU/ya/IbHBIX 3a/laHUM, TIPOEKTOB, UCCJIe/JOBAaHUM.

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHus Tumst Oueﬂoqﬂub =
MeponpusATHIA
I | OcHOBHOE coxep:kaHue
1 Pasznea 1. OcHOBBI @opuyposarr
0a30BbIe MOHATHA U
CTPOEHHS BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CrtpoeHue aToMOB CocraBnars xummnueckue (1.  Tect «CtpoeHue aTromosB
XUMHUYECKHX DJIEMEHTOB |(DOPMYIIBI COSTUHEHUH B |XUMHUYECKUX 3JICMCHTOB u
U IPUPOJa XUMHUYECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOHN CBSA3U.
CBSI3U CTEIICHbIO OKHUCICHUS 2. 3amaum  Ha  COCTaBJICHUC
XAMUYCCKHX DJIEMEHTOB, |XHMMUYCCKHX dbopmyn
WCXOJ5 U3 BAJIGHTHOCTH M |IByXaTOMHBIX COCIMHECHUI
AJIEKTPOOTPHUIIATEIHFHOCTH |(OKCHUIOB, CYIb()HI0B, THAPUIIOB
U T.OL).
3. 3amaHusg Ha HCIOJIbL30BaHUE
XUMHYSCKOMN CUMBOJIMKH u
Ha3BaHUM COE€IUHEHUN o
HOMEHKJIATypEe MEXyHApOIHOTO
cor3a TEOPETUYECKOMN 51
MPUKIATHON XUMUU Hu
TPUBUAJIBHBIX  HA3BaHUU A
COCTaBJICHHS XAUMHYECKHUX
bopmyn JIByXaTOMHBIX
COEAMHEHHI (oKCcuaoB,
Cynb(GUIO0B, THIPUAOB U T.OI.) U
IPYTUX HEOPTraHUYECKHUX
COCIMHCHHI OTACIBHBIX KJIaCCOB
1.2 | OKO01 |[lepuonuueckuii 3aK0H 1| XapaKTepru30BaTh 1. Tecr «Meramnuueckue /
OK 02 tabauma J{. 1. XHUMHYECKHUE JIEMEHTHl B |HEMETalJINYeCKHe CBOICTBA,
Menneneena COOTBETCTBHUHU C UX 3JIEKTPOOTPHULIATEIIBHOCTh u
MMOJIOKEHHEM B CPOJICTBO K 3JIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX 3JIEMEHTOB B
XMMHYECKUX AJIEMEHTOB  [COOTBETCTBHE C UX 3JIEKTPOHHBIM
J.1. Menneneesa CTPOCHHEM U IIOJIOKEHUEM B
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OK/IIK

Monayas/Pazgen/Tema

Pe3ysabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

[IEPUOAUYECKOU cucreme
XAMUYeCKuX  aaemeHtoB  J[.U.
Menneneesay.

2. [Ilpaktuueckue 3ajaHusd Ha
YCTAHOBJICHUE  CBA3UM  MEXKAY
CTPOCHHUEM AaTOMOB XHUMHYECKUX
9JIEMEHTOB U  MEPUOAMYECKUM
H3MCHCHUEM CBONCTB
XAMUYECKHX DJJEMCHTOB H HX
COCIUHEHHH B COOTBETCTBHU C
MOJIOKEHHUEM ITepuoanueckoit
CHCTEME.

3. IIpakTuko-OpHEeHTHUPOBAHHBIE
TEOPETHUECKUE 3aJ]aHus Ha
XapaKTepU3aLnIo XAMUYCCKHUX
3JeMeHTOB: «Mertamueckue /
HEMETANINYECKUE CBOICTBA,
3JIEKTPOOTPHULIATEIIBHOCTh u
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM
CTPOCHUEM U TIOJIO)KEHHEM B
[IEPUOAUYECKOU cucreme
XAMUYECKHUX 3JIEMCHTOB
.. Menneneeay

Pa3zgen 2. XumMmnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoabnas padora
«CTpoeHue BellecTBa U
XHMHYecKHe PeaKkium»

2.1

OK 01
OK 04

THIBl XUMUYECKUX
peaxkuuit

CocraBnsTh peakiuu
COCTUHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlcHu,
OKHCIIUTEIHHO-
BOCCTaHOBUTEJILHBIE
peaxkuuu

1. 3amaun Ha  COCTaBJICHHE
YpPaBHEHUU pEaKInid:

- COEIMHEHMS, 3aMelleHNS,
pasnoxeHusi, 0OMeHa,

— OKUCJIUTEILHO-
BOCCTAHOBUTENIBHBIX PEAKIHMA ¢
HCIIOJIb30BaHHEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3amaum Ha pacyeT Macchl
BEIllECTBA WJIK 00BEMA

ra3oB 10 U3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIH O00BbEMY
OTHOTO W3 y4YacTBYIOIIUX B
pEaKIuu BEIIECTB; PACYETHI
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OK/IIK

Monayas/Pazgen/Tema

Pe3ysabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

Maccel  (0OBEMa,  KOJWMYECTBA
BEIICCTBA) MPOJYKTOB PEaKIIHH,
€CIIM OJIHO W3 BEIIECTB HMEET

pUMecH

2.2

DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M MOHHBIH
oOMeH

CocTtaBisiTh ypaBHEHUS
XUMHYECKHUX PEaKINH
MOHHOTO OOMEHa ¢
y4acTHEM
HCOPTraHNYCCKUX BCUICCTB

1. 3apanus
MOJIEKYJISIPHBIX U
peakuuii ¢ y4acTMeM KHCIOT,

Ha  COCTaBJICHHC

MOHHBIX
OCHOBaHHU u colleit,
yCTaHOBJICHHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbl

2. JlabopatopHas paborta "Tunsb

XUMHYECKUX peakiui'

Pa3nen 3. Ctpoenne u
CBOMCTBA
HEOPraHUYeCcKHX
BelleCTB

HccaenoBath cTpoeHue u
CBOMCTBA
HEOpPraHuYecKuX
BellleCTB

KonTpoabHas padora
«CBoiicTBa HEOpraHu4ecKuX
BellecTB)

3.1

OK 01
IIK..

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudumnuponats
HEOpPTraHNYECKUe
BEIIIECTBA B COOTBETCTBUHU
C X CTPOEHUEM

I. Tecr «Homenknatypa wu

Ha3BaHUC HEOPTaHUYCCKUX

BCIICCTB nucxona

bopmybl
XUMHYSCKOMN

nus3 nux

XUMHUYECKOU U
COCTAaBJICHHC
dbopMynbl HCXOHIS W3 Ha3BaHUS
BeIecTBa

0  MEXIYHAPOAHOU

W TPUBUAIBLHOU
HOMEHKJIAType».

2. 3agauyM Ha pacyeT MacCOBOH
nonmd  (Macchl)  XHMMHYECKOTO
3JeMEHTa (coenuHeHuUs) B
MOJIEKYJe (CMECH).

3. Ilpaktuyeckue 3afaHusi IO
KJaccu(uKaluy, HOMEHKIAType U
XUMUYECKUM dbopmynam
HEOPraHUYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.
4. TIlpakTtuueckue 3aJaHusd Ha
OIIpeeIICHIE XUMHYECKON
aAKTUBHOCTH BEIIICCTB B
3aBHCHMOCTH BHUJA XUMHYECKOH
CBA3M M THUINA KPUCTALINYECKON

pelieTku

3.2

OK 01

Dduznko-xuMuuecKue

YcranaBnuBaTh

1. Tect «OcobeHHocTr
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00y4yeHus .
MeponpusTHi
OK 02 CBOMCTBA 3aBUCHUMOCTh (DU3HKO- XUMHUYECKMX CBOMCTB OKCHJIOB,
[K... HEOPraHUYECKUX XUMHYECKUX CBOMCTB KHCJIOT, OCHOBaHHH, aM(OTEepHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJICH.
OT CTPOEHUS aTOMOB U 2. 3agaHusg Ha  COCTaBJICHUE
MOJIEKYJI, @ TAKXKE TUIIa  |ypaBHEHUN XMUMHUYECKHUX peaKIuil
KPUCTAJUTMYECKOMN C Yy4YaCTHUEM MPOCTBIX U CIOKHBIX
peueTKu HEOPraHUYeCKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAIJIOB U
aM(OTEepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIIOT,
OCHOBaHMI u aM(pOTEPHBIX
THUIPOKCUIOB,  HEOPraHUYECKHX
COJIEM, XapaKTEepU3YIOIIUX  UX
CBOWCTBA U CIIOCOOBI TIOTYy4YEHHUSI.
3. IlpakTuko-OpHMEHTUPOBAHHBIE
TEOPETHUECKUE 3a/laHus Ha
CBOMCTBA u [OJy4YEeHUE
HEOpPraHUYECKUX BEIIECTB
3.3 | OK01 |Unentudukanus Hccnenosath 1. IIpakTUKO-OpHEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX Ka4eCTBEHHBIEC PEAKIIUH 3aJaHusd o COCTAaBJIEHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB [XMMUYECKUX PEAKIMH C y4acTUEM
HEOPraHUYECKUX BEIIECTB,
UCIOJIb3YEMBIX TUISE ux
UICHTH(PUKAIIH.
2.JIaGopatopHas paborta:
“Unentuduxarms
HEOPraHUYeCKUX BEIIeCTB”
4 Pa3znen 4. Ctpoenne u |HUccaenoBats crpoerue u|KonrpoJsbHas padora
CBONCTBA cBoiicTBa opranuyeckux («Crpoenmne H CBONCTBA
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BellecTB
4.1 | OK 01 Knaccudukanms, Knaccudumnuponats 1. 3aganuss Ha CcOCTaBJICHHE
[K... CTPOEHUE U OpraHMYeCKHE BEIIECTBA B |HA3BaHU OpraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHMI 110 TPUBUAIBHON MU

OpTraHUYCCKUX BCIICCTB

CTPOCHUEM

MEXKTYHAPOIHON
CUCTEMATUYECKON HOMEHKJIATYpE.
2. 3amaHust Ha  COCTaBJICHUE
ITOJIHBIX u COKPpAIIICHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYECKUX BEIIECTB

OTACJIBHBIX KJIACCOB.
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00y4yeHus .
MeponpuATHI
3. 3amaum Ha  oIpejaeieHue
MPOCTEHIIEH bopMyITBI
OpraHUYEeCKON MOJIEKYJbI, HCXOMs
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAHABINBATh 1. 3amanus Ha cOCTaBJIEHUE
OK 02 |coenuHeHHUt 3aBUCUMOCTH (hU3HKO- YpPaBHEHUU XUMHUYECKUX pEaKInid
OK 04 XUMHYECKUX CBOMCTB c y4acTUEM OpraHN4YeCKUX
IIK... OpraHMYeCKHUX BEIIECTB OT |BEHIECTB HAa  OCHOBAHMU  HX
CTPOEHHUSI MOJIEKYJT COCTaBa U CTPOCHUSI.
2. 3agaHus Ha  COCTaBJIECHUE
YPABHEHUN XUMUYECKUX PEaKLHM,
WJUTIOCTPUPYIOIIUX ~ XUMHUYECKHUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX peaKkuuil u
TE€HETUYECKOMN CBA3U
OPraHWYECKHUX BEIIECTB pPa3HBIX
KJIaCCOB.
3. Pacuetnrie 3a7aun 1o
YpaBHEHUSM PEAKIUNA C y4aCTUEM
OpraHUYECKUX BEIIECTB.
4. JlaGopaTopHas pabota
“IIpeBpareHust OpraHUYEeCKUX
BEIIIECTB ITPX HarpeBaHuu"
43 | OK01 |Unentudukanus Hccnenosath 1.IIpakTUKO-OpHUEHTHPOBAHHbBIE
OK 02 OPraHMYEeCKHUX BEIIECTB, |KAYECTBEHHBIE peaKIINu 3aJaHusd o COCTAaBJIEHUIO
OK 04 |ux 3HaueHHE U OpraHNYeCKHUX XMMHYECKUX PEAKIUU C y4aCTHEM
IIK... MPUMEHEHNE B OBITOBON |COCAMHEHUHN OT/IEIBHBIX |OpPraHWYeCKHX BEIIECTB, B T.U.
Y IIPOU3BOJCTBEHHOMN KJIaCCOB HCIIOJIb3YEMBIX JUTSL ux
JeATEIbHOCTH YeJIOBEKa uaeHTHPUKAMK B OBITY U
MIPOMBILIIIEHHOCTH.
2.JIaGopatopHas paborta:
“Unentudukanusi OpraHMYECKUX
COETMHEHUN OTAEILHBIX KJIaCCOB™’
5 Paznen S. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4yeHust .
MeponpusATHI
NPOTeKAHUS XHMHYECKHX peakiui
XHMHMYECKHX peaKkuni
5 | OKO01 CKOpOCTh XUMHUUYECKUX | XapaKkTepru3oBaTh [IpakTHKO-OpHUEHTHUPOBAHHBIE
OK 02 |peakumil. XMUMHUYECKOE |BIMSHHME KOHLEHTPALUU |TEOPETUYECKHE 3a1aHus Ha
IK... paBHOBECHE pearupyromux BeUIecTB U |aHadu3 (PaKTOpoB, BIMAIONINX Ha
TEMIIEPATypbl HA CKOPOCTb |[M3MEHEHNE CKOPOCTU XUMHYECKON
XUMUYECKUX PEAKLUN peaKkuu. IIpakTuxo-
XapaxkTepru3oBaThb OPUEHTHUPOBAaHHBIC 3aJaHUs Ha
BIIUSTHUE U3MEHCHUS IpuMeHeHne  npuHiuna  Jle-
KOHLIeHTpauuu Beumiects, |IllaTense JUIS HAXOXKICHHUS
peakuuu cpeasl U HaIPABJICHUS CMEILEHUS
TEMIIEPATyphl Ha PaBHOBECHSI XUMUYECKON PEAKIINH
CMEIICHUE XUMUYECKOTO |M aHamu3 (HaKTOPOB, BIUSIOIINX
paBHOBECHS HAa  CMEUICHHME  XMMHUYECKOIO
paBHOBECHS

6 HccaenoBath HCTHHHBIE

Pa3nes 6. PacTBopbl  |pacTBOPBI € 32/IaHHBIMH
XapaKTepUCTHKAMU
6.1 | OKO01 |[lonsarue o pactBopax |Pa3znuuaTh UCTHHHBIE . 3agaun Ha NPUTOTOBIEHHE
OK 02 pacTBOPHI pacTBOPOB.
IIK ... 2.  IIpakTHKO-OpHMEHTHUPOBAHHbIE
pacueTHbIe 3aaHus Ha
JTUCIIEPCHBIE CUCTEMBI,
UCrojib3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHON JAEATEIbHOCTU
4eJloBeKa
6.2 | OKO01 |HccnenoBanue cBoiictB |MccnenoBars husuko- JlaGopatopHnast pabora
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPoB”
IIK ... HCTHUHHBIX pacTBOPOB

Il | IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe (CoepKaHNe NPHUKJIATHOTO MOAYJISI)

7 Pazmen 7. OuenuBarp nocJjencreusi|3amura keiica (¢ y4eTom
Xumus B ObITY U OBITOBOI U Oyaymeid  mpodeccuoHATbHOMI
MPOU3BOACTBECHHOMI NPOU3BOACTBEHHOM AesiTeJIbHOCTH)

AesITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
JeJI10BEKa ¢ MO3M LU

IKOJIOTHYECKOM
0€30IMaCHOCTH
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00y4yeHus .
MeponpusITHI
OK 01 |[Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yuetom  Oymymieid
OK 02 |mpou3BOACTBEHHOM OBITOBOH U npo¢eCcCuOHATBHON
OK 04 JESATETLHOCTH YeJIOBEKa |POU3BOICTBEHHON NESATETLHOCTH)
OK 07 NeITEIbHOCTH YeJIoBeKa ¢ |Bo3MOKHEBIE TEMBI KEHCOB:
IIK ... no3uunii oxkosmornueckoir |1.  Iloremmenme  kimMara U

0e30IacHOCTH

BBICBOOOXKIEHUE ra3oBbIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue Marepuansl s aBua-

, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele wmaTepuanbl s
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha  OCHOBE

PacTUTEIBHBIX MPENapaToB
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