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1. ITACIIOPT PABOYEN ITPOI'PAMMUBI YYEBHOU
JAUCHOUIIVIMHBI VII.09 XUMUA

1.1. O6nacth npuMeHeHUs pabodeit mporpaMmbl

PabGouass mporpamma JHUCHMIUIMHBI SBJISIETCS YacThi0 00pa3oBaTeNbHOMN
nporpamMbl B cooTBeTcTBUM ¢ DPI'OC CIIO mno cnemuanbHoctu 09.02.07
HNudopmarimoHHbie CUCTEMBI M IPOTPAMMHUPOBAHUE.

1.2.  Mecro aucuumnunsl B crpykrype HHITCC3C:
OIl. O0meo6pazoBarebHas MOATOTOBKA

VII. YueOHble mpeaMeTh
OVIIL.09 Xumus

1.3. Ilenu u 3ama4u IUCUUIUIMHBI — TpeOOBaHUS K pe3ysbTaTaM OCBOEHUS
JVCLUIUINHBL.

Lenpto sBAsieTcst POPMUPOBAHUE Y CTY/IEHTOB MPEACTABICHUS O XUMUYECKOU
COCTAaBJISIIOLIEN €CTECTBEHHO - HAay4YHOM KAPTHUHBI MHUpPA KaK OCHOBBI ITPUHATHS
pelleHN B JKU3HEHHBIX M TNPOU3BOACTBEHHBIX CHUTYalHUsX, OTBETCTBEHHOI'O
MOBEJICHUS B IPUPOJIHON CpeLE.

3agaun JUCUMILIUHBI:

l. chopMUpPOBATH MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUUECKUX
IIPOLIECCOB M SIBJICHUM B OKPY’KalOLIEH Cpele, UEIOCTHOW HAaydHOU KapTHHBI MUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pPa3BUTh  YMEHHS  COCTaBJIATb  (OPMyJbl  HEOPraHUYECKUX U
OpraHUYEeCKUX BEILECTB, YPABHEHUS XMUMHUYECKUX PEaKUUU, OOBICHATH MX CMBICIH,
MHTEPIIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3. chopMHpOBaTh HABBIKM  MPOBEACHUS  MPOCTEHINMX XMUMHYECKUX
HKCHEPUMEHTAIbHBIX ~ HCCIEOBAaHUM C COOJIOAEHHMEM TpaBUJ  0€30IacHOro
oOpallleHHs C BEUIECTBAaMU U J1a00OpaTOPHBIM 000PY/I0BAHUEM;

4. pa3BUTh YMEHUS HMCIOJb30BaTh MH()OPMALMIO XUMHUYECKOIO Xapakrepa
U3 Pa3IMYHbIX UCTOYHUKOB;

3. chopMupoBaTh  yMEHUS  IPOTHO3UPOBATh  IOCIEJACTBUS  CBOEH
NESATENbHOCTY W XUMHUYECKUX TMPUPOJAHBIX, OBITOBBIX M IMPOU3BOJCTBEHHBIX
IIPOIIECCOB;

6. chopMUpOBaTh TMOHUMAHHE 3HAYUMOCTH JOCTHXKEHHH XUMHYECKON
HAYKH U TEXHOJIOTHH JUIsl pa3BUTHS COIIMAILHOM U MTPOU3BOJCTBEHHOU cdep.

1.4. KonnuecTBO 4acOB HA OCBOEHUE JUCLUIUINHBI:
MakcumanbHOU yueOHOM Harpy3ku oOyuaroiierocst 72 yaca, B TOM YHCIIE:



— oOs3aTenbHas ayAuTOpHAas ydyeOHasi Harpys3ka (Bcero) 72 4acoB, U3 HHUX

npakTuyeckas padora — 38 4acos.

1.5.

[Inanupyemeble

pe3yibTaThl

OCBOCHMU

00111e00pa3oBaTeIIHLHOM

mucuuIuinibl B coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kon u ILnanupyeMble pe3yJbTaThbl 0CBOCHHS IMCIUILIHHBI
HAaHMeHOBaHHe
dopmupyembIx Oo6mme JAucuunianHapHbie
KOMITeTEeHI Ul
OK 01. Beibupats B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BIIAJIETh CUCTEMOH

CHOCOOBI peLIeHUs
3aja4
npogeccuoHaIbHON
NeSITEIbHOCTH
IIPUMEHUTEIBHO K
pa3IUYHbIM
KOHTEKCTaM

- TOTOBHOCTh K TPYOy, OCO3HaHHE
IIEHHOCTH MacTEePCTBA, TPYI0JIIO0HE;
- TOTOBHOCTh K aKTHBHOW JESTEIbHOCTH

TEXHOJIOTHIECKOM u COIMAJILHOM
HaPaBIEHHOCTH, CIIOCOOHOCTD
WHULIUAPOBATH, MJIAaHUPOBATH u
CaMOCTOSITENIbHO ~ BBIMIONIHATH  TaKyIO
JIeSITENLHOCTD;

- UWHTepeC K pa3nu4yHbeiM  chepam

npohecCHOHALHON e TEIBHOCTH,

OsJaagenue YHUBEPCAJIbHBIMHA
Y4eOHbIMHU NO3HABATEJILHLIMHA
NeUCTBHUSAMMU:

a) 0a30Bble JJOrHYeCKHe AeHCTBHS:

- CaMOCTOATENTLHO (OPMYJIUPOBATh H
aKTyaJIn3upoBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CyLIECTBEHHBIN MPU3HAK

WIM  OCHOBaHUSA  JUIA  CpPaBHCHUS,
KJIacCU(PUKAIUU ¥ 000O0IICHHUS;

- OIpenensaTh eI  JACSITCIbHOCTH,
3a/laBaTh IMapaMeTpbl W KPUTEPHH UX
JIOCTHIKEHHS;

- BBISBIIATE 3aKOHOMEPHOCTH u
NPOTUBOPEYMSI B PacCMaTPUBAEMBIX
SIBIICHUSX;

- BHOCHTHh KOPPEKTHUBBI B JICSATEIHHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIbTATOB
[IeJIsIM, OIICHWBATh PHCKU TOCJICICTBHMA
JIESITETLHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPH
pEIIeHUN KU3HEHHBIX MPoOIeM

0) 0a30BbBIE HCCJIEN0BATEIbCKHAE
nerlcTBHA:

- BJIAJIETh HaBBbIKaMH y4eOHO-
HCCJIEN0BATEIbCKOU u IIPOECKTHOMN
JIEATEIbHOCTH, HAaBBIKAMHU Ppa3pelieHus
npobiewm;

- BBUBJISTh MPUYUHHO-CIICICTBEHHBIC

XUMHUYECKHX 3HAHUU, KOTOpas
BKJIFOYACT:

OCHOBOIIOJIATAOIIE TTOHSATHS
(XUMHUYECKHUI SJIEMEHT, aToM,

AJIEKTPOHHAS 000J104Ka
aTtoma, s-, p-, d-3JEKTpOHHBIC
opOMTaNM  aTroMOB,  WOH,
MOJIeKYJIa, BaJICHTHOCTD,
AJNEKTPOOTPHIIATEIIHHOCTS,

CTCIICHb OKHUCJICHUA,
XAMHYECKast CBS3b, MOJIb,

MOJISIpHAsE Macca, MOJISPHBIN
00beM, YIJIEpOAHBIA CKEJET,

(byHKIHOHATBHAS rpynmna,
paauKan, nu3oMepus,
MU30MEPBL, TOMOJIOTUYECKUHI
pan, TOMOJIOTH,
YTIEBOMOPOABI, KHUCIOPOI- U
a30TcoaepIKalue
COEIMHEHHUS, OHOJOTHMYECKHU
AKTUBHbIE BElIeCTBa
(yrmeBomabl, KUpBI, OeJKu),
MOHOMED, MOJINMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COCIIMHEHMUS,
KpUCTAJIIMYECKAsl — PEeIIeTKa,
TUNBI XUMUYECKUX peaKiuit
(OKHCIHTENTEHO-
BOCCTAaHOBUTENBHBIE, DK30-U
SHAOTEPMHUUYECKUE, pEeaKLUun

MOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI,
IEKTPOIUTHYECKAS
TUCCOLIMAINS,  OKHCIUTEINb,
BOCCTAaHOBUTENb,  CKOPOCTh
XUMHYECKOU peakuuu,
XUMUYECKOE paBHOBECHE),
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CBA3M U  aKTyalM3UpoBaTh  3ajadvy,
BBIIBUTaTh  TUIIOTE€3y €€  pelleHHs,
HaXOAUTh apryMEHTBI TUISt
JI0Ka3aTelIbCcTBA CBOMX  YTBEP)KICHHUH,
3a/aBaTh ~ MapaMeTpbl W KpPUTEpUHU
peLIeHuMs;

- AHAIM3MPOBATh IOJYYEHHBIE B XOJ€
peLeHus 3a7jauu pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh 179
JIOCTOBEPHOCTb, MIPOrHO3UPOBATh
U3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMeTb  INEpEeHOCUTh  3HAaHUSI B

H03HaBaT€J'II)HYIO n HpaKTI/ILIGCKYIO
00J1aCTH KU3HEEATEIbHOCTH;

- yMEeTb MHTEIrPUpPOBATh 3HAHUA U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BbIIBHUI'aThb HOBBIC HJCHU, npefmaraTI)
OpHUTHHAIBHBIC TIOJXObI U PEIICHHUS;

- CIIOCOOHOCTE MX MCITOIL30BAHMUS B
M03HABATEIbHON M COIUAIBHOM MPAKTHKE

TEOpUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHUs
OpraHn4eckux BemecTs A.M.
bytneposa, Teopus
ANEKTPOIUTUYECKOMN
JCCOIAINH,
nepuoanuecknii 3axkon .M.

Menneneesa, 3aKOH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,

CHUMBOJIMYCCKUM S3BIK XUMUH,
dakTonoruyeckrue CBeJCHUs 0
CBOMCTBAX, COCTaBe,
MONlyueHUu U 0Oe30MacHOM
HCIIOJIB30BAHUN BayKHEHIIINX
HEOPraHUYECKHUX u
OpPraHMYEeCKUX BEIIECTB B
OBITY u MPaKTUYECKOU
JIeSITeNIbHOCTH YeJIOBEKa;

- yMETh BBISIBIISITH
XapakTepHbIE TMPU3HAKU U
B3aMMOCBSI3b M3YUYEHHBIX
HOHATUH, [IPUMEHATH
COOTBETCTBYIOIIME  IOHATHUSA
MpU ONHCAaHWU CTPOCHUSA U
CBOMCTB HEOPraHMYECKUX U
OpPraHUYEeCKUX BEUIECTB U HX

MpeBpallCHUI; BBISIBIATH
B3aMMOCBSI3b XUMHYECKHUX
3HAHMH C TOHATHIMH H
MPEICTABICHUSIMU TPYTUX
€CTECTBEHHOHAYYHBIX
MPEMETOB;

- yMETh HCITOJIb30BaTh
HAUMCHOBAHUS XHUMHYCCKUX
COeIMHEHUN
MEXyHApOIHOTO COr03a
TEOPETHUUECKOU H
MPUKIIATHOM XUMHUHU u
TpUBUAJIbHBIE Ha3BaHUS
BaXKHEUIIINX BCILICCTB
(aTHIIEH, areTHIICH,
TJIALICPHH, deno,
dbopmabierua, YKCyCHas

KHUCJIOTA, TJIMLIWH, YTapHbII
ras, yriaeKucislii ra3, aMMHaK,
raiieHas U3BeCTb, HeralieHas
U3BECTh, IMTbEBAs cOAa H
JIpYTHX), COCTAaBJIATh
(GopMysbl HEOPraHUYECKUX U
OpraHUYECKHUX BELIECTB,
YpaBHEHMSI XUMUYECKHX
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peakiuii,  OOBICHATH  UX

CMBICIT; MOATBEPKIATH
XapaKTEepHbIE XUMHUYECKHE
CBOMCTBaA BEILIECTB
COOTBETCTBYIOIIUMH
3KCHEPUMEHTAMU U 3aMUCIMHU
YpaBHEHUU XUMHYECKIX
peaxkuui;

- YMETb YCTaHaBJIMBATb
MPUHAMJICKHOCTD HU3YUYCHHBIX
HCOPTaHNUYCCKUX n
OpTraHU4YC€CKUX  BCHICCTB K
OMMpCACIICHHBIM  KJIacCaM H

rpymnmam COCIMHCHH,
XapaKTePU30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBA;
ONPEAEIATh BUIbI
XUMUYECKHX CBsI3eH
(xoBaJIeHTHaH, HNOHHas,
MeTaJlIndecKas,

BOJIOPOJIHAS), THUIIBI

KPUCTAIUTMUECKUX  PELIETOK
BEIIIECTB; KJIACCU(UIIMPOBATH
XUMHUYECKHE PEaKIUy;

- chopMUpoBaTh
MPE/ICTABICHHUS: 0
XMMHYECKOW COCTaBJIAIOLIECH
€CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJTH XUMHUH B
MO3HAHUH SIBJICHUN MPUPOIBI,
B (DOPMHUPOBAHUH MBIIIIJICHUS
U KyJIbTYpbl IJUYHOCTH, €€
(GyHKIMOHATBHOU
IPaMOTHOCTH, HEOOXOAMMOMN
JUTSL PEIICHUS TPAKTHICCKHUX
3a/1a4y u HKOJIOTHYECKH
000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO u
MIPUPOJTHON Cpele;

- YMETh MPOBOJIUTH PACUETHI
0 XUMHUYECKUM (QopMyliaM U

ypaBHEHUSIM XHUMUYECKHX
pEaKUMii C MCIOJIb30BaHUEM
(bU3UIECKUX BEJINYWH,

XapaKTEepU3yIOUINX BEIECTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMallbHbIE
yCIIOBHUSI) Ta30B, KOJMYECTBa

BCIICCTBA, HUCIIOJB30BaTh
CHCTCMHBIC XHUMHUYCCKHUC
3HaHHUA JJIA MPUHATHA

pelIeHuH B KOHKPETHBIX
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KHNU3HCHHBIX CUTyalusix,
CBA3aHHBIX C BCHICCTBAMHU H
X TPUMCHCHUCM

OK 02. Mcnonbs3oBaTh
COBpPEMECHHBIC
Cpe/CTBa TIOUCKA,
aHam3a u
HUHTEPIpETAINN
nHpopManuu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH TSI
BBITTOJIHEHHSI 33144
npodeccrnoHaTBHOM
JeSITeTIbHOCTH

B o0sacTm  1HEeHHOCTHM  HAYYHOIO
MO3HAHMS:

- c(hOpMUPOBAHHOCTh MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3ButTus HAyKH 54

OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOIO
Ha JMajore KyJbTyp, CHOCOOCTBYIOLIETO

OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MHPE;
- COBEpIICHCTBOBAaHUE  S3BIKOBOM U

YUTATENIbCKOM KYJIBTYpbl Kak CpelcTBa

B33]/IMOI[€I710TBI/I$[ MCXKAY JIFOAbMU u
MIO3HaHWs MUPA;

- OCO3HAaHHME  IEHHOCTHM  HAYy4YHOU
JESATEIIBHOCTH, TOTOBHOCTh OCYLIECTBIISATh
IIPOEKTHYO u HCCIIEOBATEIIBCKY IO

JEATEIIBHOCTh ~ MHAMBUAYyaJIbHO M B
rpynie;

OBianenue YHHBepPCAJbHBIMHU
Y4eOHBIMH NMO3HABATEJILHBIMH
neficTBUSMU:

B) padora ¢ nHpopmManmeii:

- BIIQJCTb  HABBIKAMU  IIOJY4YEHUS

UHPOPMALIMM W3 HCTOYHHKOB Pa3HBIX

TUIOB, CAMOCTOSITEJIbHO OCYILECTBIATh
NOMCK, aHalM3, CHUCTEMAaTH3alUI0 U
UHTEPIpETALNIO uHpopMauu
Ppa3IUYHbIX BUJIOB U bopm
NpEeCTaBICHHUS;

- co3laBaTh TEKCTbl B  Pa3IMYHBIX
dopmarax Cc  yd4eroM  Ha3Ha4YeHHUs

UHPOpPMALIMM ¥ LEJIEBOH  ayAUTOpHH,
BbIOUpas ONTUMAJILHYIO bopmy
NPEJICTABICHUS U BU3YaJIH3alHH;

- OLICHHUBATb JIOCTOBEPHOCTb,
JETUTHMHOCTD uHpOpManuy, ee
COOTBETCTBUE MPABOBHIM M MOpPAJIbHO-
THYECKUM HOpMaM;

- UCIIOJIb30BATh cpexacTBa
UH(POPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHMH B
peleHnn KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTaHH3alMOHHBIX
3amad ¢ COONIOZCHHEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKM O€30I1aCHOCTH,

TUTHUEHBI, pecypcocOepeKeHtsl, IPaBOBbIX
u ATHYECKUX HOPM, HOpM
WH(POPMAITMOHHON 0€30MMaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHMSI U

- yYMeThb IUJJaHUPOBaThb U
BBINOJIHATh XUMHUYECKHH
AKCIEPUMEHT (IIpEBpALCHUS
OpPraHUYECKHUX BEIIECTB IpH

HarpeBaHuy, [IOJIyYeHue
OTUJICHA M H3YyYEHHE €ro
CBOJNCTB, KaueCTBCHHBIE
peakiuuu  Ha  aubJETrUJBbI,

Kpaxmall, YKCyCHYIO KHUCJIOTY;
JIeHaTypaiusi O€IKOB  TpH
HarpeBaHuH, [[BETHBIC
peakuuu OeNKOB; IMPOBOAUTH
pEaKiuu HOHHOTO OOMEHa,
OTIpeNeNsiATh Cpeny BOJHBIX
pacTBOpPOB, KauyeCTBEHHbBIC
peaxuun Ha cynbdart-,
KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHWS;, peuiaTb
9KCIIEPUMEHTANbHBIE  3aJaud
no Ttemam "Mertamibl" U
"HemeTtammsr") B
COOTBETCTBUH C MPaBHIAMH
TEXHUKU O€30MacCHOCTH TpHU
oOpalleHuu ¢ BEIIECTBAMU U
1a060paTOPHBIM
000pyI0BaHUEM;
NPEJICTaBIATh  Pe3yJbTaThl
XUMHYECKOTO JKCIIEPUMEHTa
B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUN U
dbopMynupoBaTh BBIBOIBI Ha
OCHOBE 9THX PE3yJIbTaTOB;

- yMeTh  aHAIM3UPOBATh
XUMHUYECKYI0 HWH(POPMAIIHIO,
MONTy4yaeMyl0 U3 Pa3HBIX
VUCTOYHHUKOB (cpencts

MaccoBOW MH(OpMaLuH, CeTh
WuTepuer u napyrue);

- BIAJCTh OCHOBHBIMH
METOIaMH HAYYHOTO
MTO3HAHHUS BEII[ECTB u
XUMHYECKHX SIBJICHUN
(mabmroieHue, U3MEepeHue,
9KCIIEPUMEHT,
MO/JICIIUPOBAHHKE);

- yMETh NPOBOJUTH PACUEThI
0 XUMHUYECKUM (hopMysiaM U
YpaBHEHUSAM XUMHYECKHX
peakuuil C HMCIOJb30BaHUEM
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3anUThl HHpOpMAIH, HHPOPMAITHOHHON
0€30MacHOCTH JINYHOCTH;

bU3IIECKUX BEJIMYMH,
XapaKTepU3YIOUINX BeIlecTBa
C KOJMYECTBEHHOM CTOPOHBI:
Macchl, 00beMa (HOpMaTbHbBIE
YCJIOBHS) Ta30B, KOJIMYECTBA

BELICCTBA; UCII0JIb30BaTh
CHUCTEMHBIE XUMHYECKHE
3HAHHUSA TUISL IIPUHSTHS
pemeHuii B KOHKPETHBIX
YKU3HEHHBIX CUTyalusXx,

CBA3aHHBIX C BCHICCTBAMH H
HX IPUMCHCHUCM

OK 04. O¢ddexrTuBHO
B3aMMO/ICHCTBOBATH U
pabortath B
KOJUIEKTUBE U
KOMaHJ1e

- TOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOSITENIBHOCTH U
CaMOOTIPEIECIICHUIO;

-OBJIaZICHUE HaBbIKaMU yueOHo-
HCCIIEA0BATENIbCKOM, MIPOEKTHOM "
COLIMAJIbHOW JEATEIIHOCTH;

OBanagenne YHHBeEpCAJbHBIMHU
KOMMYHUKATUBHBIMH 1efiCTBUAMM:

0) coBMecTHasi 1eAITeJIbHOCTD:

- IIOHUMATh u UCII0JIb30BaTh
IpEeUMyIIeCcTBa KOMaHIHON u
UH/IMBUAYaIbHOU paboThI;

- INpPUHAMATh  LEIM  COBMECTHOU
JESATEIIBHOCTH, OpraHU30BbIBAThH "
KOOpAMHHUPOBATh  JCHCTBUS IO €€
JOCTHKEHUIO: COCTaBIIATh IUIaH
JICMCTBHM, pacHpencsaTh POIU C y4ETOM
MHEHUNI Y4aCTHUKOB o0cyKaaTh
pe3ynbTaThl COBMECTHOW pabOThI;

- KOOPIMHHUPOBATH U BBINOJIHATH pabOTy B
YCIIOBUSIX PEAJIbHOTO, BHUPTYaJIBHOTO U
KOMOHMHUPOBAHHOTO B3aMMOJACHCTBUS;

- OCYLIECTBIIATh MTO3UTUBHOE
CTPaTEruuecKoe MOBEACHHUE B PA3IMUYHBIX
CUTyallUsiX, MpOSABIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM
OBanagenne YHHBepCAJbHBIMHU
PeryJsiTHBHBIMH 1€ CTBUSIMU:

') NPUHATHE Ce0s M APYTUX JI0Jei:

- INpUHUMATb MOTHUBBI M apryMEHTHI
JpyTUX JIOAEH Mpu aHAIU3€ pe3ysIbTaToB
JESATEIILHOCTH;

- IpU3HAaBaTh CBOE MPABO U MPABO JPYIHX
JIIOJEH Ha OIIHUOKU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP
C TIO3MIIMH JPYTOro 4eJI0BEKa;

- yMeTh IUIAHUPOBaTh W
BBITOJIHATh XUMHUYECKHH
AKCIEPUMEHT (IIpEeBpALICHUS
OpPraHMYECKUX BEIIECTB IpH
HarpeBaHUH, MOJTy4YeHHE
TWJIEHA M U3yYeHHUe ero
CBOMCTB, Ka4eCTBCHHLIC
peakuMM  Ha  aJbJeTuibl,
Kpaxmall, yKCyCHYIO KHUCJIOTY;
JeHatypaius OelkoB  INpH
HarpeBaHUH, I[BETHbIC
peakuuu OeNIKOB; MPOBOJIUTH
peaKknud HMOHHOTO OOMEHA,
ONpeNeNsATh Cpelly BOJHBIX
pacTBOpOB, KauyeCTBEHHbBIE
peaxkuuu Ha cyabdart-,
KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTMOH aMMOHMSI; peliaThb
AKCIIEPUMEHTAIbHBIE 3a/laul
no Ttemam "Mertamsl" u
"Hemetansl") B
COOTBETCTBUHM C IpaBUIAMU
TEXHUKU O€30MacCHOCTH MpHU
oOpalleHun ¢ BeIleCTBaMH U
1a00pPaTOPHBIM
000py10BaHUEM;
IOPEJCTaBIATh  PE3yJIbTaThl
XMUMHUYECKOIO 3KCIIEpUMEHTa
B (opMme 3amucH ypaBHEHHH
COOTBETCTBYIOIUX PEAKLUNA U
¢bopMyIHpOBaTH BBIBOJBI Ha
OCHOBE 3THX Pe3yJIbTaTOB

OK 07.
ConencTBOBaTh
COXpaHEHUIO
OKpYKaroIiel cpeibl,

B o0J1acTn 3KO0JOTHYECKOT0
BOCITUTAHHA:

- c(OpMHUPOBAHHOCTh  DKOJIOTHYECKOM
KYJbTYPBI, IMOHUMaHHe BIIMSTHUS

- chopMupoBaTh
MPE/ICTaBICHUS: 0
XHMHYSCKOM COCTaBIIAIOIICH
€CTECTBEHHOHAYYHOM




pecypcocOepekeHHIo,
MIPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
TIPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ PEeKTHBHO
elicTBOBAThH B
Ype3BbIYaHBIX
CUTYyalusax

COLMAIIBHO-3KOHOMUYECKUX  IPOLIECCOB
Ha COCTOSIHUE MPHUPOJHON U COLUAIbHOU
cpenpl, OCO3HaAHHE rJ100aJIBEHOTO
XapakTepa dKOJIOTHYECKUX MPooIeM;

- IUIAHUPOBAaHWE W  OCYILECTBJICHUE
JEUCTBUH B OKpYXKaOLIEW cpeae Ha
OCHOBE 3HAHMS LEJIeHd  yCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HEIpUsTUE JICHCTBH,
MPUHOCSIIMNX BPEJ OKPYXKaIOIEH Cpeae;

- YMEHHUE MPOTHO3UPOBATH
HEeOIaronpusITHBIE 9KOJIOTHYECKHE
MTOCJIC/ICTBUS MPEINPUHUMAEMbBIX
JEUCTBUH, IPEIOTBPAILATD UX;

- pacIIMpeHuEe OmbITa JAESITEIbHOCTH
3KOJIOTUYECKOW HAIIPaBJIEHHOCTH;

- OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENILCKOM, IPOEKTHOU U
COIMATLHOM JESITEIIHFHOCTH,

KapTHUHBI MUPA, POJIH XUMUU B
NO3HAHUM SIBJICHUW NPUPOIBI,
B (DOPMHUPOBAHUU MBIIIJICHUS
U KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBHOU
I'PaMOTHOCTH, HEOOXOIMMOMN
JUISL PEIICHUs MPAaKTHUYECKUX
3a1a4y u 9KOJIOTHUECKH
000CHOBAaHHOTO OTHOLIEHUS K
CBOEMY 3JI0pPOBBIO u
MIPUPOIHON Cpelie;

- yMeTh coOmoaTh IpaBuia
HKOJIOTUYECKH
11eJ1IecO00pa3HOro MOBEACHUS
B OplITy U  TpPyAOBOH
JESATEIIBHOCTH B LEJSX
COXpaHEHHUsI CBOETO 370POBBS
U OKpY’)Karouen MNpUpOSHON
Cpellbl; YUUTHIBaTh OMACHOCTh
BO3JCHCTBUS  HA  JKHUBbIE
OpraHU3MBbl  OIpPEAEICHHBIX
BEUIECTB, IIOHUMAas CMBICI
MOKa3aTeIst MpeaeabHON
JIOIYCTUMOW KOHIICHTPALUU
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2. CTPYKTYPA U COJEPKAHUE YUEBHOH JUCIUILIUHBI
OVII. 09 XUMUA

2.1. OObeM NUCIUTLIUHBI U BUJIBI yUeOHOU paboThI

Bua yueOHo# padoThl O0bemM yacoB
MakcumanbHasi yueOHas Harpy3ka (Bcero) 72
Obs3arenbHas ayIUTOpHas yueOHasi Harpy3Ka (Bcero) 72

B TOM YHCJIC!
71a00paTOPHBIE 3aHATHSI (eCiu npedyCMOmMpPeHO) -
MPAKTHYECKUE 3aHITUS (eciu npedyCMOmpeHo) 38
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompeto) -
KypcoBas paboTa (IPOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora odydaromerocs (BCero) -
[IpomexxyTounast artecTarus B popme 3ayer ¢
OLICHKOU

2.2. Temaruyeckuii TUIaH U COJICPIKAHUE TUCITUTUTMHBI

Conep:xanue y4e0HOro MaTepuaJa, JadopaTopHbie Obne
beM
padoThI U MPAKTHYECKHE 3aAHATHS, aco Yposenn
4acoB
caMoCTOsITeJIbHAsI padoTa 00y4arIMXcsl, KypcoBasi 0CBOEHMSI

padoTa (IPoeKT) (eciu npedycmompeno)

HaumenoBanue
pa3aesoB u TeM

1 2 3 4

Pa3nes 1. OcHOBBI CTPOCHHSI BelleCTBA

Tema 1.1. CopeprxaHue
Crpoenue atomoB |CoBpeMeHHast MOJIeTh CTpOECHUS aToma.
XUMHUYECKUX CUMBOJIMYECKUN SI3BIK XUMHH. XHUMHYCCKHH DJICMCHT.
JJIEMECHTOB M [DnekTpoHHas KoH¢urypamus atoma. Knaccudukanus
pupona XUMHYECKHX  DIIEMEHTOB  (s-, p-, d-DIeMEHTHI).
XUMHYECKOH  |BajieHTHBIE 3JE€KTPOHBL. BaleHTHOCTh. DIEKTPOHHAS
CBA3M HPHUPOJIa XUMUYECKON CBA3H. DIEKTPOOTPHIATELHOCT. 2 1,2
Bunet xumudeckoil cBsi3u  (KOBaJ€HTHAas, HWOHHAf,
METaJJIM4yecKasi,  BOJOpOJHAas) M  CIOcoObl  ee
0o0pa3oBaHUs
IIpakTHYeckue 3aHATHA
Pemienne 3amaHuii Ha HCHOJIB30BAHUE XUMHUYECKOMU
CUMBOJIMKHM M HA3BaHUM COCIMHEHU 0 HOMEHKJIAType
MEXTyHapOAHOTO cor03a TEOPETUYECKOM "
NPUKIATHON XUMHUH WM TPUBHAIbHBIX HA3BaHUU Ui
COCTaBIICHUS XUMHYECKHX (OpPMYNT JIBYXaTOMHBIX
coeTMHEHUH (OKCUIOB, CYIb()HI0B, THAPUIOB U T.II.) U
JIPYTUX HEOPraHWYeCKHX COCIUHEHUH OTIEIbHBIX
KJIACCOB.
[IpakThueckne 3adaHusd Ha YCTAaHOBIEHHE CBS3U
MEXy CTPOCHHEM aTOMOB XHMHYECKUX DJIEMECHTOB H
NEPUOANYECKUM HM3MEHEHHEM CBOMCTB XHUMHUYECKUX
JJICMEHTOB M WX COCIWHEHUH B COOTBETCTBUH C
nosioskeHueM Ileproanueckoi CUCTEMBI.

1,2

Tema 1.2. Conepxanue - -
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[Tepuoanueckuit
3aKOH U Ta0iIuna
J.. Menneneena

[IpakTnyeckune 3aHATHA

[lepuonnueckas cuctemMa XuMU4eckux 3nnemeHToB ..
MenpeneeBa. @usnueckuii cmbica llepuognyeckoro
3aKOHa .. Menneneena. 3aKOHOMEPHOCTH
W3MCHCHHMS  CBOMCTB  XHMHYCCKHX  DJICMCEHTOB,
o0pa3yemMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB B
COOTBETCTBHUH C IIOJIOKCHHEM XHMMHYECKOTO 3JIEMCHTA
B Ilepuomuueckoit cucreme. MupoBO33peHUYECKOE U
Hay4yHoe 3HayeHue [lepmogmueckoro 3akona J[.M.
MenpneneeBa. I[Ipornossl .M. MenneneeBa. OTkpbiTHE
HOBBIX XUMHYECKHX IJICMEHTOB.

Pelienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX
3aJlaHUM Ha XapaKTEPU3ALUI0 XUMUYECKUX SJIEMEHTOB
«MeTannuyeckne / HeMeETalIMUYECKHE  CBOMCTBA,
AIEKTPOOTPUIATEIBHOCTh XUMHUYECKUX DSJIEMEHTOB B
COOTBETCTBUM C MX DJIEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B MEPUOJUYECKON CUCTEME XUMHUYECKUX
anemenToB J[.11. MenneneeBay»

1,2

Pa3nen 2. Xumndeckue peakuuu

Tema 2.1.
Twumer
XUMHYECKHUX
peakuui

ConeprxkaHue

Knaccudukamust u TUNBI XUMUYECKUX peakIuid ¢
ydacTHeM HeopraHuueckux BemiecTB. CocraBieHue
YpaBHEHUI  peakuuil  COeNUHEHUS,  Pa3JIOKCHUS,
3aMelieHusi, OOMeHa, B T.4. peakuuil TOopeHwus,
OKHCJICHUSI-BOCCTAHOBIICHHSI.

ypaBHeHI/IH OKHCJICHUA-BOCCTAHOBIICHHUA. CreneHn
OKHCIICHMS. Oxucnutens U BOCCTAHOBUTEIIb.
CocraBieHne W ypaBHUBAaHHE  OKHUCIHTEIBHO-
BOCCTaHOBHTEIIFHBIX PEAKLIUH METOJOM 3JIEKTPOHHOTO
OanmaHca. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLINUU
B NpHpOAE, TPOMW3BOJACTBEHHBIX  IpoIeccax W
KUBHCACATCIbHOCTH OPraHn3MOB

1,2

IIpakTHyeckne 3aHATHS

KonuyectBennbie orHomeHuss B Xumuu. OCHOBHBIC
KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU M PacueThl IO
YPaBHEHUSAM XHMHYECKHX peakiuid. Moib Kak
eIMHUIIAa KOJMYecTBa BemlecTBa. MomsipHas Macca.
3aKOHBI COXpPAHEHWsS MacChl W DHEPrUU. 3aKOH
ABorazipo. Momsipublii 00beM ra3oB. OTHOCHUTEIbHAS
IUIOTHOCTh  Ta30B.  PacueTsl 1O  ypaBHEHUSM
XUMHUYECKUX peaklMid C MCIOJIb30BAaHUEM MacChl,
o0beMa (HOpPMaJIbHBIC YCJIOBHSI) Ta30B, KOJWYECTBA
BEIIECTBA

1,2

Tema 2.2.
ONEeKTPOIUTHUECKA
s JUCCOLMALINA U
HMOHHBII 00MEH

Conepxanue

Teopuss anekTpoauTHUecKkor auccounanuu. HOHBL
ONEKTPONHUTHI, HEIJIEKTPOJIUTH. Peaknuu HMOHHOTO
obmeHna. CocTaBieHHe peakiuii HOHHOTO OOMeHa MyTeM
COCTaBJICHUSI WX TMOJHBIX M COKpPAIIEHHBIX HMOHHBIX
ypaBHeHUN. KHCIOTHO-OCHOBHBIE peaKklMU. 3alaHusl HA
COCTAaBJICHUE MOHHBIX PEaKLMiI

1,2

IIpakTHYeckue 3aHATHA
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JlaGoparopnast pabota “THUITBl XUMHUYECKUX pEaKIhii”.
HccnenoBanre THUMOB (IO COCTaBYy M KOJIMYECTBY
HUCXOJIHBIX M OOpa3yIoluXCsl BEIIECTB) W TMPU3HAKOB
XUMUYECKUX peakuuil. [IpoBenaeHue peakuuii HOHHOTO
oOMeHa, ompejaeneHue cpeabl BOAHBIX PacTBOPOB.
3a/aHus HA COCTaBJICHUE MOHHBIX pEaKIni

KonTposabnas
padora 1

CTpOeHI/Ie BCIICCTBA U XUMHNYCCKUC PCAKIIUN

1,2

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIeCTB

Tema 3.1.
Knaccudukanus,
HOMCHKJIaTypa U

CTpOCHHE
HEOPTaHHYECKHUX

BEIIIECTB

Conepxanue

[Ipenmer Heopranmueckodt xumun. Kiaccudpukamnus
HEOpraHn4yeckux BemecTB. lIpocTteie W ciokHBIE
BemectBa. OCHOBHBIE KIJIACChl  CIIOKHBIX  BEIIECTB
(OKCcHIBI, TUIPOKCHUIIBI, KUCIOTHI, coin). B3aumocBs3pb
HEOPraHWYECKHX BEIIECTB. ATrperaTtHble COCTOSIHUS
BenlectBa. Kpucraminyeckue u aMmop(dHble BellecTsa.
Turbr KPUCTAJUTUYECKUX peueTox (aTomHas,
MOJIEKYJISIpHAs, UOHHAs, MeTaJlJTNuecKasi). 3aBUCUMOCTD
buznyecKux CBOMCTB BEILIECTBA oT THUIA
KPUCTAJUIMYECKON PEIIETKH. 3aBUCUMOCTh XUMHYECKOU
AKTUBHOCTH BEIIECTB OT BU/Ia XUMHUYECKOU CBSI3U U TUIIA
KpUCTAJUTMYECKOW pemeTku. [IpudauHbl MHOTO0Opa3us
BELIECTB

1,2

IIpakTHyeckne 3aHATHS

HomeHnkiiatypa HEOpraHMYEeCKHWX BEIIECTB: Ha3BaHUE
BEIIECTBA UCXOAS U3 MX XUMHUYECKOU (OpMYIbI WIH
COCTaBJICHUE XUMHUYCCKOW (HOPMYIBI HUCXOAS W3
Ha3BaHMs BemiecTBa mo MexayHapomHou (MEOITAK)
WJIM TPUBHAIBHOW HOMEHKIIATYypE.

Pemenre mpakTUYECKUX 3aaHHK MO KiacCU(PUKAIUH,
HOMEHKJIaType u XUMUYECKUM dbopmyam
HEOPraHWYECKMX  BEIIECTB  pa3JIMYHBIX  KJIACCOB
(yrapHelii ra3, YIJIEKMCIBIM ra3, amMMHakK, ramieHas
U3BECTh, HErallleHas W3BECTh, IIMTbEBAas COJa U
IpYTHX): Ha3plBaTh U COCTABISITH  (hOPMYJIBI
XUMHYECKHUX BEIIECTB, ONPEAEIATh NIPUHAIIEKHOCTD K
KJ1accy.

Ucrounnkn xumudecko wuHpopMmanuu (CpeacTs
MaccoBor WHQOpMaIMK, ceThb VHTEpHET W Apyrue).
ITouck uHpopManuu o Ha3BaHUSM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM opMyIam

1,2

Tema 3.2.
duzuko-

Conep:xanue

1,2
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XHUMHYCCKHE
CBOICTBa
HEOPraHUYECKUX
BCILIECTB

Mertambl. O0mue puznyeckne 1 XUMUYECKHE CBOMCTBA
MeTaiuioB. CriocoObl MOTy4YeHUs. 3HAaUeHUEe METAJlIIOB U
HEMETAJIJIOB B IIPUPOJIE U )KU3HEAEIATEIbHOCTH YelIOBEKa
u opranuzmoB. Koppos3usi MeTamioB: BHIBI KOPpPO3UH,
CrocoObI 3alIUTHl METAJIOB OT KOPPO3UU

Hemeramnel. OOmme ¢usndeckne W XUMHUYECKUE
CBONCTBA HEMETAJUIOB. Tunuunsle CBOMCTBA
HemeraioB IV— VII rpymn. Krnaccupukamus u
HOMEHKJIaTypa COEIUHEHHI HeMeTauioB. KpyroBopoTsl
OMOTEeHHBIX AIEMEHTOB B TIPUPOJIE

XuMH4YECKue CBOICTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BemecTB (OKCHIIOB, THAPOKCHUIOB,
KHCJIOT, COJIE W Zip.). 3aKOHOMEPHOCTH B W3MEHEHUU
CBOICTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTUHEHHH,
BBICIINX OKCHJIOB U THAPOKCHJIOB

IIpakTHyeckmne 3aHITHSA

CocraBieHHe YpaBHEHUH XUMMYECKHMX peakuui ¢
y4acTUEM TMPOCTBIX U CIOXKHBIX HEOPraHWYECKUX
BEIIECTB: METAJUIOB U HEMETAIJIOB; OKCHI0B METAJUIOB,
HEMETAJIJIOB u aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHCIOT, OCHOBAHUH U aM{(OTEPHBIX
THJIPOKCHJIOB; HEOPraHUYECKUX coJiei,
XapaKTepU3yIIUX UX CBOMCTBA.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3aJJaHU{ Ha CBOMCTBA, COCTAB, MOJIy4eHUE U Oe30IacHoe
HCIIOJIb30BaHNE BAaXKHEHIINX HEOPTaHWYECKUX BEIIECTB
B OBITY M IPAKTUYECKON JEATEIbHOCTH YEI0BEKa

Tema 3.3.
Unentuduxarms
HEOPTaHUYECKUX

BEIIIECTB

Conep:kanue

IMpakTnyeckne 3aHATHSA
JlaGopaTtopHas pabota
HEOPTraHMYECKUX BEIIECTBY.
Penrenne 3KCIIEpUMEHTANBHBIX 33729 110 XUMUYECKUM
CBOWMCTBAM  METAVIOB M  HEMETAJUIOB, o
pacro3HaBaHMUIO M TIOJIYYCHUIO COCIMHEHHI METaJJIOB
¥ HEMETAJUIOB.

VneHTudukanymss  HEOPraHMYECKUX  BEIIECTB  C
UCTIOJIb30BaHUEM UX (PU3UKO-XMMUYECKUX CBOMWCTB,
XapaKTEPHBIX KaYECTBEHHBIX peakimid. KauecTBeHHBIC
peakiuu Ha Cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KAaTHOH aMMOHUS

«neaTudukarus

KonTpoasbnas
padora 2

CsoiicTBa HCOPTraHNYCCKUX BCIICCTB

1,2

Pa3nen 4. CTpoeHue U cBOiicTBA OPraHMYecKUX BellleCTB

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIECTB

Coneprxanue

[lTosBnenne u pa3BUTHE OPraHUYECKOM XUMHHM Kak
Hayku. Ilpenmer opranuuecko xumuu. Mecto u
3HAYEHWE  OPraHWYeCKOW  XUMHUM B CHUCTEME
€CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOCHHE KaK IOpANOK COCIUHEHUs
aTOMOB B MOJIEKYJIE COIVIACHO MX BAJECHTHOCTH.

1,2
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OCHOBHBIE TMOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOECHUS
OpPraHUYECKUX COEUHEHUI AM. bytneposa.
VYriaepoaHblid  CKEJIET  OPraHMYeCKOM  MOJIEKYJIBI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpPOEHHUsI MOJIeKyJ1. M3omepus u u3omepsl.

[Tonstne o ¢yHknuoHanpHOW Tpymnme. Paaukai.
[TpuHIUITIBL KJ1accupuKauuu OpraHUYECKHUX
coenvuHeHUN.  MexayHapoaHas  HOMEHKIATypa U
MIPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COETUHEHUU.
[TonsiTue 00 a30TCO/IepKAIINX COETMHEHUSIX,
OMOJIOTMYECKH AaKTUBHBIX BellecTBax (yrieBojax,
JKuUpax, Oemkax ¥ Jp.), BBICOKOMOJEKYJISPHBIX
COEJIMHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IMpakTnyeckne 3aHATHSA

Homenknatypa opraHu4ecKux COeIMHEHUIN OTIEIbHBIX
KJIaCCOB (HacCBIIICHHBIE, HEHACBILICHHbIE u
apoMaTHYeCKHe YTJIEBOJOPObI, CHHUPTHL, (EHOIIBI,
aNbJEeTUbl, KETOHBI, KapOOHOBBIE KHCJIOTBI U [Ip.)
CocTaBiieHHE TOJIHBIX U COKPAIIEHHBIX CTPYKTYpPHBIX
(dbopMyT OpraHMYEeCKHX BELIECTB OTAEIBHBIX KIACCOB,
UCIONB3YSl MX Ha3BaHHUA IO CUCTEMaTHYECKOH H
TPUBHAJIBHON HOMEHKJIAaType (3TWJIEH, aleTHJICH,
rmiepuH, geHosn, GopmMaabaerul, YKCyCHas KUCIOTa,
TJIALUH). Pacuertsl IIPOCTEUILIEH (bopmybl
OpraHUYeCKON MOJIEKYJIbl, HUCXOIs M3 3IIEMEHTHOTrO
cocrtana (B %)

Tema 4.2.

Conepxanue

1,2
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CBolicTBa
OpraHUYECKUX
COEeIUHEHNN

OU3NKO-XUMHUYECKHE CBOMCTBA OpraHUYECKHUX
COCIMHEHUN  OTHENBHBIX  KJIacCOB  (0COOCHHOCTH
KJaccupuKalud W HOMEHKIATyphl BHYTPH KJacca;
TOMOJIOTHUECKUH psin ¥ oOlmas ¢opmyria; H30MepHs;
($U3HYEeCKre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CITOCOOBI
MIOJIy4EHHUs):

- npeneabHbIe YTIE€BOIOPOIbI (anmkaHbI U
LUKJIOAJKaHbl). ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX
HUCTOYHUKOB TeIIa B MPOMBIIUIEHHOCTH U  OBITY.
CBolicTBa NMPUPOJHBIX YTIE€BOAOPOAOB, HAXOXKICHUE B
MIPUPOJIE U TPUMEHEHHUE ATKAHOB;

— HempezenbHble (aJKEHbI, aTKUHBI U alKaJueHBI) U
apoMaTUYeCKHe YIiIeBo0pobl. ['opeHue aneruneHa Kaxk
MCTOYHUK BBHICOKOTEMIIEPATYPHOTO TUIAMEHH ISl CBAPKH
1 PE3KH METAILJIOB

—  KHUCJIOPOJCOJEpKallhe COeAUHEHUs (CIUPTBl U
(eHobl, KapOOHOBBIE KUCIOTHI U 3(PUPHI, albIAETUIbI U
KETOHBI, KUPBI, yIIeBoabl). [IpakTrueckoe npumMeHeHHe
STWJICHTIIMKONS, ThunepuHa, ¢enona. [IpumeHeHue
dbopMmanbaeruia, aneranbAeTHaa, YKCYCHOW KHCIOTHI.
Mpbuta Kak COJMM  BBICHIMX KapOOHOBBIX  KHCIOT.
Moroniue cBoMcTBa MblIa

—  azoTcoepXkalllue  COeAUHEHHs  (aMUHBI U
aMUHOKHCIIOTHI, Oenku). BricokomonexynspHbie
coeMHEHUs  (CHUHTETUYECKHME W OHOJIOTHYECKHU-
aKTuBHbIE). MoOHOMEp, MOTUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmumepwuzanus STUJIEHA KaK OCHOBHOE HaIlpaBJICHUE
€ro HCIOIb30BAHMUS.

['eneTndeckasi CBA3b MEXAY KIACCaMHU OPTaHUYECKHUX
COeIMHEHUN

IIpakTHYeckne 3aHATHA

CBoiicTBa  OpPraHMYECKHX COEAUHEHHM  OTIEIbHBIX
KJIaCCOB (TpuBHaNbHAS u MEXTyHapoHast
HOMEHKJIaTypa, XWMHYECKHE CBOWCTBA,  CIIOCOOBI
MOJIyYeHUs1): TpefesbHble (aJKaHbl U IUKIOAJIKAHBI),
HempeAeibHbIe (aJKEeHBI, AJKWHBI W alKaJWCHbl) U
apoOMaTHYeCKHE YTJIEBOJOPOMbI, CHUPTHI W  (PEHOIBI,
KapOOHOBBIC KUCIOTHI M 3(UPHI, aTbACTUIBI U KETOHBI,
aMUHbBI W  AMHUHOKHUCJIOTBHI, BBICOKOMOJIEKYJIIPHbIE
COCIMHEHMS. 3aJaHhsi Ha COCTAaBJICHHE YpaBHEHUH
XUMUYECKUX PpEaKIUid C Yy4acTUeM OpraHUYeCcKHX
BEIIIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS
CocraBiieHne cxem peakuuii (B TOM 4YHClIEe 110
MPEI0KEHHBIM [IEITOYKaAM MIpEBpaICHHI),
XapaKTEPU3YIOLIUX XHUMHAYECKHE CBOMCTBa
OpPraHUYEeCKHX  COCJAMHEHWH  OTHAEJbHBIX  KJIACCOB,
CrocoObl WX TMONYYeHHS M Ha3BaHHE OPraHUYEeCKUX
COCAVHEHUN 110 TPUBHAIBHOM WM MEXIYHApOIHOU
CHUCTEMAaTUYECKOW HOMEHKJIIAType.

Pemenve npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX
3aJlaHUi  Ha CBOMCTBA OPraHUYECKUX COCIMHEHUH
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OTACIBHBIX KIIACCOB

[IpakTnyeckune 3aHATHA
JlaGopatopnass pabota “IIpeBpareHusi OpraHUYeCKHX
BELIECTB IPY HArpeBaHUU'".

Ilomyuenue oSTUileHa W M3YYEHHE €ro  CBOMCTB.
MoaenupoBaHre MOJEKYJ U XUMUYECKUX MPEBpAIICHUN
Ha NpUMCPEC 5TaHa, OTUJICHA, alICTUJICHA U JIP.

Tema 4.3.
Unentuduxanms
OpPTaHUYECKUX
BEILIECTB, UX
3HAYEHUE U
MPUMCHCHHC B
OBITOBOM U
MPOU3BOACTBEHHOMN
NEeITEIbHOCTH
yeJIoBeKa

Copnepxanue
buooprannueckue coenuHenus. I[lpumeHenne u
ononornyeckas poJib YIJIEBOJIOB. Oxucienue

YTJIEBOJOB — UCTOYHUK DHEPTUU JKUBBIX OPTraHH3MOB.
ObnacTu NpUMEHEHUs aMHHOKUCIOT. IIpeBparieHus
OeJIKOB MUIIM B OpraHu3Me. buonormueckue QyHKINU
OenkoB. buonorndyeckue Qynkuuu xupoB. Poib
OpraHMYECKON XMMHUHU B PEUICHUM MPOOJIEM MUIIEBOU
0e3onmacHoOCTH

Ponp opraHuueckoil XMMUU B pEUIEHUM MPoOJIeM
HHEpPreTudecKkoil  Ge3omacHocTH, B Pa3BUTUH
MEIWIMHBI, CO3JaHMH HOBBIX MAaTEPHUAIOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJbTepHATUBHbIE HCTOUYHUKU
sHeprun). OnacHOCT, BO3JAEHCTBHUS HA  JKUBBIC
OpPraHu3Mbl ~ OPraHMYECKUX  BELIECTB  OTHEIbHBIX
KJIaCCOB (yryiieBogopoJsl, CIHPTHI, beHonsl,
XJIOPOPTaHUYECKUEe MPOM3BOJHBIC, AJIBIACTUABI U Jp.),
CMBICT MoKa3areiast  IMPeNeTbHO JOITy CTUMOH
KOHIIEHTPALUU

1,2
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IIpakTHYeckue 3aHATHA

JlaGopaTopHas pabora: “Unentuduxanms
OPraHUYECKUX COCTMHEHUN OTACIBbHBIX KIacCOB”
WNnentuduxamnms OPraHUYECKUX COCTUHECHUN

OTHENBHBIX KJIAaccoB (Ha TNpuUMepe  albAETHJIOB,
KpaxMmayia, YKCYCHOM KHCIIOTBI, OETKOB H T.I.) C
UCTOJIb30BaHUEM MX (HU3UKO-XMMHYECKHX CBOWCTB M
XapaKTEpHBIX Ka4eCTBEHHBbIX peakuui. JleHarypanus
Oenka mpu HarpeBaHuu. l[BeTHBIE peakiuu OEIKOB.
Bo3HUKHOBEHHE aAHAJIUTHYECKOTO CHUTHajla C TOYKHU
3peHus] XMMHMUYECKHX MPOLECCOB IMpU MPOTEKaHUH
KayeCTBEHHOU peaxiuu, MO3BOJISIOIIEH
UACHTUPUIMPOBATh  NPEIOKEHHBIE  OpraHUYeCcKHe
BEIIECTBA

KonTtpouabsnas
padora 3

CrtpyKTypa 1 CBOICTBa OPraHUYECKUX BELIECTB

2

Paszgen 5. KuHernyeckue M TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH

peakumii

NMpPOTEKAaHUSA XHUMHUYCCKHUX

Tema 5.1.
CkopocThb
XHUMHYECKHAX
peaKkui.
XHUMHYECKOE
paBHOBeECHE

Coneprxanue

CKopocTh peakiuM, €€ 3aBUCUMOCTh OT pa3INYHBIX
(bakTopoB: NPUPOABl  pEarupyrolnux  BEUIECTB,
KOHIEHTPALlMU PEarupyolux BELIECTB, TEMIIEPATyphl U
IUIOIAA  PEaKIMOHHOM NOBEPXHOCTH. TeruioBble
3 deKThI XUMHYECKHUX peaxkuui. OK30- U
SHJOTEPMUYECKHE, PEAKIINH.

OOpaTuMoCTh peakuuil. XUMHYECKOEe PaBHOBECHE U €ro
CMEIICHUE TMOJ JCHCTBHEM pa3IM4YHBIX (HaKTOPOB
(KOHIIEHTpalMs peareHTOB MM MNPOAYKTOB peakluH,
JIaBJI€HHE, TeMIepaTypa) JUIsl CO3JaHUSl ONTUMAaJbHbBIX
YCIOBUM  TPOTEKaHUS  XUMHUYECKUX  IIPOLIECCOB.
ITpunnun Jle Hlatense

1,2

IIpakTHyeckune 3aHATHA

Pemenne mNpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
aHaiIu3 (PaKTOPOB, BIUAIOIINX HA U3MEHEHUE CKOPOCTH
XUMHYECKON PEaKUUH, B T.4. C MO3UIMHN IKOJIOTUYECKH
1eJIeCO00pa3HOro MOBENEHUsI B OBITY W TpPYyIOBOH
JEATEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/10POBbS U
OKPYKaIOIIEH IPUPOIHON CPEIbI.

Pemenne mNpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
npuMmeHeHne npunuuna Jle-Illarense 11 HaxoxaeHU
HaIlpaBJICHUS CMELICHUS PAaBHOBECHS XUMHUYECKOU
peakuy ¥ aHanu3 (pakTopoB, BIUSAIOMINX HA CMEILCHHUE
XUMHYECKOTO PaBHOBECHS

1,2

Pa3zgea 6. PacTtBopnl

Tema 6.1.
Ilousartue o
pacTtBopax

Coneprxanue

PactBopeHne kak  (U3MKO-XUMHMUYECKHIl  mpolecc.
PactBoppl. CnocoObl  IPUTOTOBJIEHHS  PacTBOPOB.
PactBopuMocTb. MaccoBasgs 051 pacTBOPEHHOTO
BenecTBa. CMbICT MOKa3aTessl NPEJesIbHO JOIMYCTUMON

1,2
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KOHIEHTpAallMd M €ro HCIOJb30BaHUE B OLIEHKE
HKOJIOTHUECKOM Oe30MacHOCTH.

[IpaBuiia 3KOIOTHYECKH 11€JIECO00PA3HOTO MOBEICHHUS B
OBITY W TPYIOBOW NEATEIHHOCTH B IIENSX COXPaHEHUS
CBOETO 3J0pPOBbSl U OKPY)KAIOLIECH MNPUPOJHON CpEIbI;
OIIaCHOCTb BO3,Z[€I\/JICTBI/I$I Ha KUBBIC OpTraHHU3MBbI
OTIpE/ICIIEHHBIX BEIIECTB.

PemeHne  mpakTUKO-OPUEHTHUPOBAHHBIX  PAaCUETHBIX
3aJlaHM Ha PacTBOPBI, HMCIOJb3yeMble B OBITOBOW U
MIPOU3BOJCTBEHHON ACSITEILHOCTH YeJIOBEKA

Tema 6.2. Conepxanue -
HccnenoBanue
CBOIICTB PacTBOPOB

IMpakTnyeckne 3aHATHSA

Jlaboparopnast pabota «IIpuroroBieHue pacTBOPOBY.
ITpuroroBneHue pacTBOpOB 3aJaHHON (MaccoBoi, %) ) 1,2
KOHIEHTpauuu (¢ MPaKTUKO-OPUEHTHUPOBAHHBIMU
BOIIPOCAMH) U OIIPEeIIEHIE CPEIbl BOIHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBJIEHHE PACTBOPOB

IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COAEpPKaAHME (CONePKaHUE TPUKJIATHOTO MOTYJIs)

Pa3znen 7. Xumusi B ObITY M IPOM3BOACTBEHHOI 1€ATEJILHOCTH YeJI0BEKA

Tema 7.1.

Xumus B 6piTy 1 | COACPKanHe
MIPOU3BOACTBEHHOMN Hoboii v
oBeillllie  JOCTMKEHMS XUMHYECKOH HAayKu U
JEATENLHOCTH y
XUMHYECKOH TeXHOJIOruH. Posib XuMum B ob6ecriedeHun
yenoBeKa y . .
SKOJIOTUYECKOH,  SHEpPreTUYecKO ¥ IHIIEBOIl 2
6e30MaCHOCTH, Pa3BUTHH MeAMIUHBL [IpaBuia moucka 1.2
b

U aHalIM3a XMMHUYECKOH MH(pOpMalUU W3 Pa3TUUHBIX
UCTOYHUKOB (HayuyHas U yuyeOHO-HayuyHas JIUTeparypa,
CpeacTBa MaccoBOM nHpopmanuu, cetb MHTEpHET)
IIpakTHyeckune 3aHATHA

Ilouck m aHanu3 KEHMCOB O NMPUMEHEHHH XUMHUYECKHX
BEIIECTB M TEXHOJOTMH ¢ yderoM Oymymien
npoeCCUOHATBHON  AEATENBHOCTH [0  TEMaM:

BaKHEUIINE CTPOUTEIIbHBIC MaTepuasbl,
KOHCTPYKLMOHHBIE ~ MaTepuajbl, KpacKu, CTEKIIO, )
KEpaMUKa, MaTepuabl JUTS JJIEKTPOHHUKHY,

HaHOMAaTepHalbl, TEKCTUJIbHbIE BOJOKHA, HWCTOYHUKU
SHEpPruM, OpraHMYecKue M MUHEpaJbHbIE YI00peHwUs,
JIeKapCTBEHHbIEC BEUIECTBA, OBITOBAsT XUMHSL.

3amura: IlpencraBienue  pe3ysibTaTOB — PELICHUS
KelcoB B (hopMe MUHU-JIOKJIAJIa C IPe3eHTalneH

Bcero 72
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3. YCJOBUSI PEAJIM3AIIMM  TPOTPAMMBI  YUEBHOM
JAUCHOUIIVIMHBI VII.09 XUMUA

3.1. MarepuanbHo-TeXHUYECKOE OOecTieueHre

Jlis peanuzanuy OporpamMMbl JTUCHUILIUHBL JTOJDKHBI OBITH TPEIYyCMOTPEHBI
CJIENYIONIME CIIeIUAbHbIC TIOMEIICHUS: YUYeOHBIM KaOMHET XMUMHUHU W/WIN y4eOHOM
XUMHUYECKOH J1abopaTopHH.

O6GopynoBanne y4eOHOro ka0uHeTa (HArJIsiAHbIE TMOCOOUs): HAOOPHI
[IAPOCTEP/KHEBBIX ~ MOJEJIEH MOJIEKYJ, MOJEIN KPUCTANIMYECKUX PELIETOK,
KOJUIEKI[UU MPOCTHIX U CIOXKHBIX BEIIECTB W/MUIN KOJJIEKIIMU MOJIUMEPOB; KOJIICKLIUS
TOPHBIX MOPOJI U MUHEpAJIOB, Tabnuia MeHnjeneeBa, yueOHble (GUIBMBI, TU(POBBIE
0o0pazoBaTenbHbIE PECYPCHI.

Texnuveckue cpeacrBa o0y4YeHHsi: KOMIBIOTED C  YCTpOMCTBamMu
BOCIIPOM3BEACHUS  3ByKa, MPUHTEP, MYJIbTUMEIHA-NIPOEKTOP C  3KPaHOM,
MYJIbTUMEIUIHAS T0CKA, YKa3Ka-MPe3eHTEp IS MPE3CHTalNI.

OO6opynoBanue Jiaboparopum M pado4ux MecT Ja0OPATOPMU: MEH3YDPKH,
MUTNETKU-KaNeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEIMETHBIE U TTOKPOBHBIE
CTeKJa, I[UIAHWIEThl JUIsl KalelbHBIX peakiuil, QuibTpoBanbHas Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, pPE3UHOBBIE NPOOKU, (QoHapuku, HAOOP
PEaKTUBOB, CTEKJISHHBIE MAJOYKH, INTATUBBI IS MPOOUPOK;, MEPHBIC MUIUHIPHI,
BOPOHKHU CTEKJISIHHbIE, BOPOHKH JenuTenbHble mrmnHapudeckue (50-100 mur), crynku
c mecTukoM, ¢apdopoBbIE YAIIKH, MHHIETH, (QUIBTPHl OyMakHBIC, BaTa, Mapii,
YaCOBBIC CTEKJIA, DJICKTPOIUIUTKH, JIA0OPAaTOPHBIC IITATHBBI, CIIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOP 71l TOJYUYEHHUs Tra3oB (WM MPOOUpPKA C Ta300TBOJAHON TPYyOKOH),
JepKaTenu s TPOOUPOK, CKISIHKU AJI XpAHEHHs] pEaKTHBOB, Pa3/laTOUYHbIE JIOTKH;
xumuyeckue ctakansl (50, 100 u 200 mun); mimatenu; TUHIETHI; TUTEIbHBIC IIUIIIIbI;
CEeKyHAOMeEpHI (TaiiMepbl), MepHble TpoOupku (Ha 10—20 mi) u MepHbIie KOJOBI (25,
50, 100 u 200 wmu), BoasiHas OaHsA (WM TEPMOCTAT), CTEKJISHHBIC MAJIOYKU;
KoHH4Yeckue KoJyiObl miist TutpoBaHus (50 u 100 mu1); MHAMKATOPHBIE MOJOCKHU JUIs
onpenenenust pH u crangapTHass HAWKATOPHAS IIKAJIa; YHUBEPCAIbHbBIN WHIUKATOD;
nunetku Ha 1, 10, 50 M (wnu no3zaropsl Ha 1, 5 u 10 mut), GropeTkH 711 THTPOBAHMS,
MeauiuHckue mmpuibl Ha 100—-150 Mo, nabopaTopHble W/WIM aHATTUTUYECKUE BECHI,
pH-MeTpbl, cymmiabHbIN mKad, u 1p. 1adopaTopHoe 000pyI0BaHUE.

3.2. HudopmanuoHHoe odecriedyeHHe peaTu3anuu NporpaMmbl

1.  [Jnsa peanmzanum nporpamMmbl OMOIMOTEHHBIM (POHI 00pa3oBaTelbHOU
OpraHU3allMK JIOJDKEH HMMETh TEYaTHBIE W/WJIM JJIEKTPOHHBIE 00pa3oBaTEIbHBIC H
WHOOPMAITMOHHBIE  PECypChl, PEKOMEHIOBaHHBIC I  WCIOJB30BaHHS B

00pa3oBaTeNIbHOM TpoIlecce, He CTapIie 5 JeT ¢ MOMEHTA U3/aHHUS.
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2. Pexomennyemore nevyaTHbIe U31aHus o peanu3auuu
00111e00pa3oBaTeIbHOM JTUCIIUILIAHBI MPEeJICTaBIICHBI B METOIUUYECKUX
PEKOMEHAAIMUAX 110 OpraHu3alyu 00yUeHHUS.

3.3. HudopmarnmonHoe odbecrieueHue o0yueHus
[lepeyenp y4eOHBIX WU3JAHUNA, HMHTEPHET — PECYpPCOB, JOMOJHHUTEIHLHON
JUTEPaATYPBHI.

OcCHOBHBIC HCTOYHUKHU:

1.  Xwumus. TexHomorunyeckuit npoduib: y4ued. s CTyACHTOB YUPEKICHUN
cpea. mpod. oOpaszoBanus; l-¢ wuzganue, ['abpuensu O.C., Octpoymor W.I'.,
OO011ecTBO € OTpaHMYEHHOM  OTBETCTBEHHOCThIO (OOpazoBaTeNbHO-U3IATENbCKUN
LHEHTP «AKaJeMUsD»

2. Xwumusa. EcrecTBeHHO-HAaydHbIH mpopmib: yded. JUisi CTYJIEHTOB
yapexaeHuii cpen. mpod. odpazoanus; 1-e uznanue, 'abpuensa O.C., OctpoymoB
N.I'., OOmecTBO ¢ OrpaHUYCHHOMN OTBETCTBEHHOCThI0O  OOpa3zoBaTeNbHO-
U3/1aTEeNIbCKUM LIEHTP « AKaJEMUS»

3. Xwumus. bazoBblii ypoBeHb: y4eOHHMK Uil  0Opa3oBaTEIbHBIX
OpraHuzaluii,  pealu3yloumx  oOpa3oBaTelbHbIE  MPOTPAaMMBI  CPEIHEro
npodeccuoHanbHOro obpaszoBanus; 1-e m3manue/Pymsutuc I'.E., ®enpaman O.I°./
Ak1monepHoe 0011ecTBo « AKiroHepHoe o61mecTBo «IIpocBemenne»

4.  Xumuda. TecTsl, 3a1a4M ¥ yNpaXKHEHUA: Y4eOH.MOCOOUE Al CTY/IEHTOB
yapexaeHuii cpea. npod. oopazosanus/I'abpuensu O.C., JIsicoBa I'.I'., 1-e u3nanmue,
OOmecTBO ¢ OrpaHMYEHHOM  OTBETCTBEHHOCTHIO (OOpa3zoBaTENIbHO-U3AATEIBCKUI
LHEHTP «AKaIeMus»

5. Xwumus. [Ipaktukym: yue6. mocodbue ajis CTyJACHTOB YUPESXKACHUN Cpel.
npod. obpazoBanus /'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. u apyrue
nox pexn. ['abpuensua O.C.

6. Xwumus: 6a30BBI YyPOBEHb: TPEHUPOBOUYHBIE W TPOBEPOUYHBIE PAOOTHI:
ydeOHOe mocobue, pa3padOTaHHOE B KOMILJIEKTE C YUSOHUKOM JIJIsi 00pa30BaTEeIIbHBIX

OpraHm3alyii, peamusyommx o0pa3oBaTelbHbIE  MPOTPAMMEI CpeIHero
npodeccroHanbHOoro odOpaszoBanusi, Pagenxuii A.M., l-e uzganume; OOmecTBo c
OTpaHUYEHHOU OTBETCTBEHHOCTBhIO  OOpa3oBaTeNbHO-U3AATEIBCKUN  IICHTP
«AkanemMus»

JlonmoTHUTEIbHbIE HCTOYHUKHT
1. [Na6puenssa O.C. Xumusa. 10 kmacc. ba3oBwlii ypoBeHb: yueO. s
ob1eo0pazoBar. yupexaenuit. — M., 2022,
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2. Na6puensa O.C. Xumms. 11 kmacc. ba3oBblii ypoBeHb: yuel. ans
ob1eoOpazoBar. yupexaenuit. — M., 2022.

1. [Nabpuensn O.C. Xumwus: a1 npodeccuid U CHEHHUAIBHOCTEH
texHuueckoro npoduis: yueOnuk. / O.C. I'abpuensn, U.I'. OctpoymoB. — 4 wu3.
Crep.- M.: U3naTenbckuii HeHTp «Akagemus», 2021.

2. Tabpuensna O.C. mnpakTukym 10 OOIIeH, HEOPraHW4YeCcKoh u
opranudeckoit xumun: yue6. [locobue ansa cryaentos cpen. [Ipod. Yuebd. 3aBenennii
/ O.C. I'abpuensu, U.I'. Octpoymos, H.M. [Topodeea — M.,2020.
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4. KOHTPOJIb MU OLEHKA PE3YJbBTATOB OCBOEHUSA
JAUCHUIIJIMHBI OYIIL.09 XUMUSA

KonTponeb ® oOleHKa pe3ydbTaTOB OCBOCHHUS Y4YeOHOW AUCIMILTAHBI
OCYIIECTBIISICTCS TIPETIOIaBaTeNIeM B IIPOIECCe MPOBEACHUS MPAKTUICCKUX 3aHITHIA U
7abopaTOpHBIX pabOT, TECTUPOBAHMS, a TAKKE BBIIOJHEHHUS OO0YYaIOIUMUCS

VHIUBUIYaJbHBIX 33JJaHUM, IIPOCKTOB, UCCIICIOBAHU.

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus Trmut ouenquf X
MeponpusATHIA
I | OcHoBHOE conepkanmne
1 Pasnen 1. OcHoBBI Popuyauposars
0a30BbIe MOHATHS U
CTPOEHHUS BellecTBa
3aKOHBI XUMHH
1.1 | OKO01 CtpoeHne aToMOB CocraBnsate xumuueckue |1.  Tect «CtpoeHue aToMOB
XUMHYECKHX 3JIEMEHTOB |(DOpPMYJIbl COETUHEHUI B |XUMHUYECKUX 3JIECMEHTOB u
Y IPUPOJA XUMHUYECKON |COOTBETCTBUU CO MIPUPOJA XUMUUECKOM CBSAZM.
CBSI3U CTEIICHbIO OKHMCIICHUS 2. 3amaun  Ha  COCTaBIICHUC
XHMUYECKHX DJIEMEHTOB, |XHMUYCCKHX bopmyn
MCXO/IS U3 BAJICHTHOCTH U |JIBYXaTOMHBIX COCIMHCHUI
ANEKTPOOTPHUIIATETILHOCTH |(OKCHIOB, CYJIb(UIOB, THUIAPUIOB
U T.IL.).
3. 3agaHus Ha HCIOJb30BaHUE
XHMHUYECKOU CHMBOJINKH u
Ha3BaHUU COeIMHEHUN o
HOMEHKJIaType MEXyHapOJIHOTO
COr03a TEOPETUYECKON 31
MPUKJIATHON XUMHUH Hu
TPUBUAJIBHBIX ~ Ha3BaHUU  JUIA
COCTAaBJICHUSA XAMUYECKHX
dhopmyn JIBYXaTOMHBIX
COEIMHEHNI (oKkcuaoB,
Cynb(hUI0B, THIPUIOB U T.I.) U
IPYTUX HEOPraHUYEeCKHUX
COCIMHCHHMI OTACIbHBIX KIACCOB
1.2 | OKO01 |(Ilepmonnyeckuit 3akoH U | XapakTepu3oBaTh I. Tecr «Merammueckue /
OK 02 tabnumna J[.W. XUMHUYECKHE JIEMEHTHI B |[HEMeTaJJINYECKHE CBOICTBA,
Menneneena COOTBETCTBUH C UX 3IEKTPOOTPUIIATENHHOCTD u
IIOJIOKEHUEM B CPOJCTBO K AJIIEKTPOHY
MEPUOINYECKON CUCTEME |XUMUYECKHUX 9JICMCHTOB B
XUMHYECKHUX JIEMEHTOB  [COOTBETCTBHE C UX 3JIECKTPOHHBIM
J.1. Menneneena CTPOCHUEM U TOJIO)KEHHEM B
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

[IEPUOIUYECKOU cUCTEME
XUMHYECKHX  anemeHtoB  J[.H.
MeHnaeneesay.

2. [Ilpaktuueckue 3amaHusi Ha
YCTAaHOBJIEHUE  CBS3U  MEXKIY
CTPOCHUEM aTOMOB XHUMHUYECKUX
3JEMEHTOB U  TNEPUOANYECKUM
U3MCHCHUEM CBOMCTB
XUMHUYECKHX DJJIEMEHTOB H HX
COCIMHEHU B COOTBETCTBUHU C
[IOJI0KEHUEM [Iepnoanueckoit
CHUCTEME.

3. IIpakTUKO-OpUEHTHUPOBAHHBIE
TEOpPETUYECKHUE 3aJ]aHus Ha
XapaKTepU3aLUI0 XUMUYCCKHX
sJeMeHTOB: «MeTammueckue /
HEMETAJUIMYECKUE CBOICTBA,
3IEKTPOOTPUIIATENHHOCTD u
CpPOJICTBO K AIEKTPOHY
XAMUYECKHUX 3JIEMEHTORB B
COOTBETCTBUE C HUX DJICKTPOHHBIM
CTPOCHUEM U TOJIOKEHHEM B
MEePUOINYECKOM CHUCTEME
XUMHUYECKHUX SJIEMEHTOB
.. MennenaeeBa»

Pa3gea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peakuuii

KonTposbnas paGora
«CTpoeHue BenecTsa u
XHMHYeCKHe peaKkum»

2.1

OK 01
OK 04

THuIel XUMHYECKUX
peakuuii

CocTaBnsTh peakuuu
COCITMHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMeIIeHHS,
OKHCIIUTENIHHO-
BOCCTAaHOBUTEJILHBIE
peakuuu

1. 3agaum Ha  cocTaBJEHUE
YPABHEHUN PEAKLIAMN:

—  COCQWHEHUsA,  3aMEICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCIIUTENIbHO-
BOCCTAHOBUTEJIbHBIX pEaKUUid ¢
HCIOJIb30BaHUEM MeToaa
ANIEKTPOHHOTO OallaHca.

2. 3amauyM Ha pacyeT Macchl
BEIECTBa WK 00bEMaA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH O00BEMY
OJIHOTO U3 YYacTBYIOIIHMX B
pE€aKIuy BEIIECTB; pACUETHI
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

Maccel  (00BEMa,  KOJIMYECTBA
BEILIECTBA) MPOIYKTOB PpPEaKIMH,
€CJIM OJIHO M3 BEIIECTB HMEET

MIpUMECH

2.2

DIEeKTPOUTHYECKAS
JMCCOIIMAIUS ¥ MOHHBIN
oOMeH

CocTaBnaTh ypaBHEHUS
XMMHUYECKUX PEaKInu
MOHHOro 0OMeHa ¢
ydacTuem
HEOPraHWYeCKUX BEIECTB

1. 3amanuss Ha COCTaBJIEHHUE
MOJIEKYJISIPHBIX u
peakuuMii ¢ Yy4YacTHEM KHCJIOT,

OCHOBaHUH u

MOHHBIX

coJIei,
yCTaHOBJICHHE

KHCIIOTHOCTH CpPEJIbI
2. JlabopatopHast paborta "Tumb

HU3MCHCHUA

XUMUYECKHUX peakuuii”

Pa3nen 3. Ctpoenue u
CBONCTBA
HEOPraHu4ecKHX
BeLeCTB

HccaenoBarb cTpoeHue
CBOMCTBA
HEOPraHu4ecKuX
BellleCTB

KonTpoabHnas padora
«CBoiicTBa HEOPraHU4eCcKuX
BeLECTB»

3.1

OK 01

Knaccudukanus,
HOMECHKJIATypa 1
CTPOCHHE
HEOPTraHUYECKUX
BEILIECTB

Knaccudpunuposats
HEOpraHN4eCcKHue
BEIIIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tecr «Homenknatypa wu

Ha3BaHHE HEOPraHUYECKUX
HCXOJIs
bopmyIbl
XUMHUUYECKOM

BEIIECTB
XUMHUYECKON

u3 ux
WIn
COCTaBJICHUE
dbopMynBl HCXOAS W3 Ha3BaHUSA
BELIECTBA

0  ME¥XKIyHapOAHOMI

1581051 TPUBHAIILHOU
HOMEHKJIATYpPe».

2. 3amaud Ha pacyeT MacCOBOH
noma  (Macchl)
AJIeMEHTA (coenuHeHus ) B
MoOJIeKyJe (CMECH).

3. Ilpaktuueckue

XHMHUYECKOI'O

3aaHusl 110
KJIacCU(HKALINKI, HOMEHKIIAType H
bopmynam

BEII[ECTB

XUMHUYCCKUM
HCOPTraHNYCCKUX
Pa3IMYHbIX KJIACCOB.
4. TIlpaktuueckue
orpezesieHue
aKTUBHOCTH

3aJaHusl  Ha
XUMHUYECKON
BELICCTB B
3aBUCHUMOCTH BHJA XUMHYECKOU
CBA3M M THUINA KPUCTALINYECKON
peLIeTKH

3.2

OK 01

Dduznko-xuMHYeECKUe

YcranaBiauBaTh

1. Tect «OcobeHHOCTH
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THNBI OLIEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHust .
MeponpusTHil
OK 02 CBOMCTBa 3aBHUCHUMOCTH (PU3HUKO- XUMHUYECKMX CBOWCTB OKCHJIOB,
HEOPraHUYECKUX XUMHUYECKHX CBOMCTB KHCJIOT, OCHOBaHUH, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJIEH».
OT CTPOEHUS aTOMOB U 2. 3ajaHuss Ha COCTaBJIEHHE
MOJIEKYJ, @ TAKXKE TUIIA  |ypaBHEHUN XMUMHUYECKHUX peaKIuil
KPUCTAITTUYECKON C y4acTHeM HIPOCTBIX U CIOXKHBIX
peleTku HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIOB U
aM(OTEPHBIX AJIEMEHTOB;
HEOPraHUYECKUX KHCJIOT,
OCHOBaHUI u aM(OTEPHBIX
THJIPOKCUJIOB,  HEOPTraHUYECKHUX
COJIEH, XapaKTEPU3YIOUIUX  UX
CBOMCTBA U CIIOCOOBI MOTYyUEHUSI.
3. IIpakTuko-opueHTHPOBaHHbBIE
TEOpeTHYecKrue  3aJaHusg  Ha
CBOMCTBA u [OJy4eHUe
HEOpPraHUYECKUX BEILECTB
3.3 |OKO01 |Wnentuduxarms Hccenenosath 1. IIpakTukO-OpUEHTHPOBAHHbBIE
OK 02 [HeopraHn4eckux KaueCTBCHHBIC PEAaKIUU  |3aJaHUs o COCTaBJICHUIO
OK 04 |BemecTB HEOPraHWYECKHUX BEIIECTB |XUMUYECKUX PEAKLIHHA C y4acTHEM
HEOpPraHUYECKUX BELIECTB,
UCIIOJIb3YEMBIX TUTSE ux
HUIEeHTU(DUKAITUH.
2.JIaboparopHas pabora:
“Unentuduxanms
HEOPraHUYeCKUX BEIeCTB”
4 Pa3znen 4. Crpoenue u |UccienoBars crpoenue u|KonTposabHas padora
CBOlicTBA cBoiicTBa oprannyeckux («Crpoenue 7| CBOIICTBA
OpraHnvyecKux BellecTB OpPraHnYecKHX BellecTB)
BeIeCTB
4.1 [OKO0l [Knaccuduxamms, Knaccudummponatsb 1. 3amaHus Ha cOCTaBJIEHHE
CTpOCHHE U OpraHMYEeCKUE BEIIECTBA B [Ha3BaHUI OpPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHHI MO TPUBHAIBHON WU

OpPraHN4Y€CKUX BCIICCTB

CTPOCHUEM

MEXIYHApOIHON
CHUCTEMaTUYECKON HOMEHKJIIATYypE.

2. 3amaHms Ha  COCTaBJICHUE
ITOJIHBIX u COKpAIIEHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYECKUX BCIIECTB

OTACIBHBIX KJIACCOB.
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

3. 3amaum Ha  oIpejesieHue

bopmybI
OpPraHUYEeCKON MOJICKYJIbI, UCXOJISI

IIPOCTEUILIEH

13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHUI

YcraHaBauBaTh
3aBHUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOECHUS MOJIEKYJI

1. 3amaHus Ha cOCTaBJIEHHE
YPABHEHUN XUMHUYECKUX PEAKLUU
c y4acTHEM OpraHUYECKUX

BEIIECTB HAa  OCHOBAaHUU  HX
COCTaBa U CTPOCHHUS.

2. 3aganus
YPaBHEHUU XMMHYECKUX PEaAKIUM,
WJLTIOCTPUPYIOLTUX

CBOMCTBA C Y4€TOM MCXAaHHU3MOB

Ha  COCTaBJICHHC

XUMHNYCCKHUC

MPOTEKAHUsl JAHHBIX pEaKUuil u
TeHETUYECKOM CBSI3U
OpraHUYECKUX BEIIECTB Pa3HBIX
KJ1acCOB.

3. Pacuernnie 3aa4n

YPaBHEHMSIM PEaKIHi C y4yacTHEM

1o

OpPraHUYECKUX BELIECTB.
4. JlabopartopHas pabota
“IIpeBparieHust OpPraHUYeCKUX

BELIECTB IPU HArpeBaHUU"

43

OK 01
OK 02
OK 04

WNnentudukarms
OpraHUYECKUX BEIECTB,
HX 3HAUYCHUC U
MIPUMEHEHHE B OBITOBOM
Y POU3BOACTBEHHOM
JeATEeILHOCTH YeJIOBEKa

HUccnenosath
Ka4eCTBEHHBIE PEAKLIMU
OpraHU4YECKHUX
COCIMHEHHH OTACITEHBIX
KJ1acCOB

1.IIpakTuKO-OpHUEHTHPOBAHHBIE

3aJaHus 1o COCTaBJICHUIO
XUMHNYCCKUX peaKuHﬁ C ydacTuem
OpraHn4e€CKux BCUICCTB, B T.4Y.
HCIIOJIB3YEMBIX

uaeHTu(UKaum B

TUTSE
ObITy W©

nux

IPOMBIIIJICHHOCTH.
2.JIaboparopHas pabora:
“Unentudukanusi OpraHMYECKUX

COEIMHEHUN OTAEIILHBIX KIIacCOB”

Paznen 5.
Kunernueckue u
TePMOAUHAMMYECKHUE
3aKOHOMEPHOCTH

XapakTepu3oBaTh
BJIUSIHHE PAa3JTHYHBIX
(dakTopos Ha
paBHOBecCHEe U CKOPOCTh
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THNBI OLIEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHust .
MeponpuATHI
NPOTEeKAHUSA XHMHYECKHX peaKuui
XHUMHYECKHX peaKkuui
5 | OKO0l CKopoCTh XMMHUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpUEHTHPOBAHHBIE
OK 02 peakuuii. XMMHUYECKOE |BIMSAHHUE KOHIICHTPAIMU  |T€OPETUYECKUE 3aaHus Ha
paBHOBECHE pearupyromux BeIecTB U [aHaau3 (HakTOpOB, BIUSAIOLUIMX Ha
TEMIIEpPATypbl HA CKOPOCTh |[N3MEHEHNE CKOPOCTU XUMHUYECKON
XUMUYECKUX PEAKLUN peaKLuu. IIpakTuxo-
XapakTepu3oBaThb OpUEHTHPOBAaHHBIE 3aJaHUs Ha
BIIUSTHUE U3MEHEHUS npuMeHeHne  npuHnuna  Jle-
KOHLEHTpauuu Bemects, |[IlaTenbe JUISt HaXO0XACHUS
peakuuu cpeasl u HaIpaBJICHUS CMEIlIEHUs
TEeMIIEpaTypsl Ha PaBHOBECHS] XUMUYECKON PEaKINH
CMEIECHUE XUMUYECKOTO |M aHaiu3 (PaKTOpPOB, BIMSIOIIUX
paBHOBECHS Ha  CMELIECHUE  XMMHYECKOIO
paBHOBECHS

6 HccnenoBarb nCTUHHBIE

Pa3znen 6. PacTBopbl PacTBOPHI € 32JaHHBIMH
XapaKTepPUCTHKAMH
6.1 | OKO1 |IlonsTtue o pactBopax |PasnuuaTh UCTUHHBIE . 3agaun Ha NPUTOTOBIIEHHE
OK 02 pacTBOpLI pacTBOpPOB.
2. IlpakTHUKO-OpUEHTHPOBAHHbBIE
pacueTHble 3a/laHus Ha
TUCIIEPCHBIE CHUCTEMBI,
UCTONb3yeMble B  OBITOBOH U
IIPOU3BOJCTBEHHON JNEATEIbHOCTH
4eJI0BEKA
6.2 | OKO01 |HccnenoBanue cBoiictB |MccnenoBats huznko- Jlaboparopnas pabota
OK 04 |pactBOpOB XUMUYECKHUE CBOMCTBA “IIpuroroBieHue pacTBOpoB™
HCTUHHBIX PACTBOPOB

IT | IpogeccuoHAILHO-OPHEHTHPOBAHHOE CO/IeP KaHue (CoAepKaHue NPUKJIATHOT0 MOAYJIs)

7 Paszpnen 7. OuenuBatp nocjencTeus (3amura keiica (¢ y4yerom
Xumus B ObITY U OBITOBOI 1 Oyaymeii  mpogeccHoHAIBLHOM
NPOU3BOACTBEHHOI NPOU3BOJACTBEHHOM e TeJIbHOCTH)

AeATeJIbHOCTH AeAITeJIbHOCTH YeJIOBeKa

YyeJI0BeKa ¢ MO3ULUH
IKOJIOTHYECKOH
0e3onmacHOCTH
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THNBI OLIEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHust .
MeponpusTHil
OK 01 Xumus B ObITY U OnenuBath mocnencteust |Keiic (¢ yuetom  Oymymieid
OK 02  |npou3BOACTBEHHOMN OBITOBOI U npodeccuoHaTbHON
OK 04 |medaTenbHOCTH YETIOBEKA [MPOM3BOACTBEHHOMN NEeSITEIbHOCTH)
OK 07 NEeSTeTLHOCTH YeioBeKa ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:

MHO3UIIMH DKOJIOTHUECKON
0e30MmacHOCTH

1. TIloremnenne kiuMara WU

BBLICBOOOXKIEHNE ra3oBBIX
THIPATOB CO JIHA OKeaHa.
2. Bynymue matepuaisl ajsl aBua-

, MAIITMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele marepuansl s
COJTHEYHBIX Oarapeit.
4. JlexkapcTBa Ha  OCHOBE

PacTUTEIBHBIX MPENnapaToB
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