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1. ITACIIOPT PABOYEN ITPOI'PAMMUBI YYEBHOU
JANCHOUIIVIMHBI B/1.09 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

b/1. ba3zoBbie AUCIIUTIIIMHBI

b/1.09 Xumus

1.3. Ilenu u 3ama4vl IUCUUIUIMHBI — TPeOOBaHUS K pe3ysbTaTaM OCBOEHUS
JUCLUIUINHBL.

Lenpto sBAsieTcst POPMUPOBAHUE Y CTY/IEHTOB MPEACTABICHUS O XUMUYECKOU
COCTAaBJISIIOLIEN €CTECTBEHHO - HAay4YHOM KAPTHUHBI MHUpPA KaK OCHOBBI ITPUHATHS
pelIeHnd 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 MPOCTEHIIMX XHUMHYECKUX
HKCHEPUMEHTAIbHBIX ~ HCCIEJOBAaHUM C COOJIOACHHEM 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:
MakcumanbHON yueOHOM Harpy3ku oOyuaromierocst 72 yaca, B TOM YHCJIE:



— oOs3aTenbHas ayaAuTopHas ydyeOHasi Harpyska (Bcero) 40 wacoB, U3 HHUX

npakTuyeckas padora — 20 yacos.

1.5.

[Inanupyemeble

pe3yibTaThl

OCBOCHMU

00111e00pa3oBaTeIIHLHOM

muctuuIuinibl B cooTBeTcTBUU ¢ 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 pa3nuyHbeiM  chepam

npohecCHOHALHON e TEIBHOCTH,

OsJaagenue YHUBEPCAJIbHBIMHA
Y4eOHbIMHU NO3HABATEJILHLIMHA
NeUCTBHUSAMMU:

a) 0a30Bble JJOrHYeCKHe AeHCTBHS:

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

- YCTaHaBJIMBAaTh CyLIECTBEHHBIN MPHU3HAK

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 JCSATEIHHOCTD,
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
(XUMHYECKHUI SJIEMEHT, aToM,

AJIEKTPOHHAS 000J104Ka
aTtoma, s-, p-, d-3JE€KTpOHHBIC
opOWTanM  aTroMoOB,  WOH,
MOJIeKYJIa, BaJICHTHOCTD,
AJEKTPOOTPHIIATEIILHOCTS,

CTCIICHb OKHUCJICHUA,
XHMHYECKast CBS3b, MOJIb,

MOJISIpHAsE Macca, MOJISPHBIN
00beM, YIIIEpOAHBIA CKEJET,

(byHKIHOHATBHAS rpynmna,
paauKan, nu3oMepus,
WU30MEPBL, 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  0e30MacHOM
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
MNPUHAMJIC)KHOCTD 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
rPaMOTHOCTH, HEOOXOANMOM
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,

XapaKTEepU3YyIOUINX BEILECTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, oobeMa (HOpMalbHbIE
yCIIOBHUSI) Ta30B, KOJMYECTBA

BCIICCTBA, HUCIIOJIB30BaTh
CHCTCMHBIC XHUMHUYCCKHUC
3HaHHUA JJIA IPUHATHA

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
NPEICTABIICHUS 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 ¢ COONIOZeHHEM  TpeOOBaHUI
SPrOHOMHKH, TEXHUKH O€30I1aCHOCTH,

TUTHUEHBI, pecypcocOepeKeHNsl, 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 IPaBHIAMH
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);

- YyMETh NPOBOJIUTH PACUETHI
0 XMMHUYECKUM (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;

-OBJIaJICHUE 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 MPUPOJHON 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,
MPUHOCSIIMX BPEJ OKPYKAIOLIEH Cpee;

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

- pacIIMpeHuEe OmbITa JAESITEIbHOCTH
3KOJIOTUYECKOW HAIIPaBJIEHHOCTH;

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

KapTHUHBI MUPA, POJIH XUMUU B
NO3HAHUM SIBJICHUW NPUPOIBI,
B (DOPMHUPOBAHUU MBIIIJICHUS
U KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBHOU
I'PaMOTHOCTH, HEOOXOIMMOMN
JUISL PEIICHUs MPAaKTHUYECKUX
3a1a4y u 9KOJIOTHYECKH
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0pPOBBIO u
MIPUPOJTHON Cpele;

- 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.

2.1.

CTPYKTYPA U COJEPKAHUE YUEBHOH JUCIUILIUHBI
B/. 09 XUMMUA

O0BbeM JUCHUIUIMHBI U BUJIBI YIEOHOM paOOTHI

Bua yueOHo# padoThl

O0BeM yacoB

MakcumanbHasi yueOHas Harpy3Ka (Bcero) 72
Obs3arenbHas ayIUTOpHas yueOHasi Harpy3Ka (Bcero) 40
B TOM YHUCJIE:
71a00paTOPHBIE 3aHATHSI (eCiu npedyCMOmMpPeHO) -
MPAKTHYECKUE 3aHITUS (eciu npedyCMOmpeHo) 20
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompeto) -
KypcoBas paboTa (IPOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora odydaromerocs (BCero) 32
[IpomexxyTounast artecTarus B popme 3auer ¢
OLICHKOU
2.2. TemaTuyecKkui IJIaH U COAEPKAHUE AUCIUILTMHBI
HanMeHoBaNHe Conep:kanue y4ye0HOro MaTepuaJia, jJadopaTopHbie Obnem
padoThI U MPAKTHYECKHE 3aHATHS, CAMOCTOATEIbHAS YpoBenn
pa3aesioB U TeM 4acos
padora ob0yyawmmxcs, KypcoBasi pabora (IpoeKT) 0CBOEHMS
(ecau npedycmompero)
1 2 3 4
Pa3nes 1. OcHOBBI CTPOCHHSI BelleCTBa
Tema 1.1. CopeprxaHue 2
Crpoenne atomoB [CoBpeMeHHas MozeNb CcTpoeHus atoMa. CUMBOIMYECKHUM
XUMHYECKUX A3BIK  XUMHUU. XHUMHUYECKMH 3JEMEHT. OJEKTpPOHHAas
DJICMEHTOB M |koHpuryparuss aroma. Kraccudukamus XUMHUYECKHUX
nopupoaa AIIEMEHTOB (S-, p-, d-37eMeHThI). BaneHTHbIE AJIEKTPOHBI.
XHMHUYECKON BanenTHOCTh. DN€KTpOHHAS MPUPOJA XUMHYECKON CBSI3H.
CBSI3U DJIeKTPOOTPUIIATEIbHOCTh. BHABI XMMHUYECKOW CBSI3H 1,2
(koBajieHTHAsI, MOHHAS, METALTNYECKasi, BOJOPOAHAS)
crocoObl ee 00pa3oBaHus
IIpakTHYeckune 3aHATHA 2
Pemienne 3amaHuii Ha HCHOJIB30BAHUE XUMHUYECKOMN
CUMBOJIMKM Y Ha3BaHUW COCAMHEHUN MO HOMEHKJAType
MEKIYHAPOAHOIO COK03a TEOPETUYECKOW U NPUKIIAJHON
XUMUM WM TPUBHAIBHBIX HA3BaHMM JUIsI COCTaBIICHUS
XUMHUYECKHX  (OpPMYJT  JIByXaTOMHBIX  COEIMHEHHM 1,2
(okcuaoB, Ccynab(MUIOB, THAPUIOB U T.II.) U JPYTUX
HEOPraHUYECKUX COCAMHEHHUI OTIEIbHBIX KJIACCOB.
[IpakTiyeckue 3aaHNs Ha YCTAHOBJICHHE CBSI3U MEXKIY
CTPOCHMEM  aTOMOB  XUMHUYECKHX  DJIEMEHTOB U
NEePUOANYECKUM HW3MEHEHUEM CBONCTB XUMHYECKHX
AJIEMEHTOB U HMX COEAMHEHHH B COOTBETCTBUU C
nojoxkeHueM lleprnonndeckor CUCTEMBI.
CamocrosiTe/ibHasi padoTa 2 1,2
Tema 1.2. Coneprxanue -
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[Tepuoanueckuit
3aKOH U Ta0iIuna
J.. Menneneena

[IpakTnyeckune 3aHATHA

[lepuonnueckas cucrema XxuMuueckux snemeHtos [I.1.
MenpeneeBa. @uznueckuit cmbicia [lepuoanueckoro
3akoHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKHX DJJIEMEHTOB, O0Opa3yeMbIX HMH
MPOCTBIX U CIOXHBIX BEIIECTB B COOTBETCTBUU C
MOJI0KEHUEM XUMHUYECKOro 3jieMeHTa B [lepuoanyueckoit
cucreMe. MUpPOBO33pPEHUECKOE U HAyYHOE 3HAYeHHUE
Ilepnonnueckoro 3akona /.M. Menneneesa. IIporno3sst
JAN. Menneneea. OTKpbITHE HOBBIX XUMHUYECKHX
3JICMCHTOB.

Pemienrne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX
3aJlaHUl HAa XapaKTEePU3aLUI0 XUMHUYECKHUX BJIEMEHTOB
«MeTamnuyeckne /  HEMETaJUIMYECKHE  CBOICTBA,
AIEKTPOOTPUUATEIBHOCTh XUMHUYECKUX JJEMEHTOB B
COOTBETCTBUM C HX DJIEKTPOHHBIM CTPOCHUEM U
MOJOKEHUEM B MEPUOJMYECKONM CUCTEME XUMHUYECKUX
anemenToB J[.11. MenneneeBay»

CamocrosiTeibHas padora

Pa3nen 2. Xumndeckue peakuuu

Tema 2.1.
Turmsr
XHUMHYECKHX
peakuuii

CopeprxaHue

Knaccudukanmss W THOBI XUMHYECKHUX PEAKIUd C
y‘IaCTI/IeM HGOpFﬁHH‘-I@CKI/IX BCIICCTB. COCTaBHeHI/Ie
YpaBHEHUW  peaklUMil  COCIWHEHUS,  Pa3JI0KECHUS,
3aMerieHusi, oOMeHa, B T.4. peaKkUUd TOpeHHH,
OKHCJICHUSA-BOCCTAHOBJICHHS.

YPaBHeHI/I}I OKHCJIICHUA-BOCCTAHOBJICHU . CTCHGHL
OKHCJICHHS. OKHCIIUTEITb u BOCCTAHOBHUTEb.
COCTaBJIeHI/Ie 148 ypaBHI/IBaHI/Ie OKHUCJIIUTCIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUHA METOJIOM 3JIEKTPOHHOTO
Gancha. OKI/IC.HI/ITCHI:HO-BOCCTaHOBI/ITe.HBHBIG peaKLII/II/I B
TIPUPOJIE, MIPOU3BOACTBEHHBIX mpoiieccax u
KNUBHCACATCIBbHOCTU OpFaHI/ISMOB

1,2

IIpakTHYeckue 3aHATHSA

KonuuectBeHHble OTHOLIEHUS B XUMUU. (OCHOBHBIE
KOJIMYECTBEHHbIE 3aKOHBI B XUMUU U pPacyeTbl IO
YPaBHEHUSIM XUMHUYECKHX peakuuil. Monb Kak eauHHIIa
KOJMYeCTBa BellecTBa. MomsipHas Macca. 3aKOHBI
COXpaHEHMsI MacChl M DSHEPIUU. 3aKOH ABOrajpo.
Mossipabiii 00beM Ta30B. OTHOCHTENbHAsI TUIOTHOCTH
ra3oB. Pacdersl 10 ypaBHEHMAM XMMHUYECKUX PEAKLUU C
WCIIOJIb30BAaHUEM  MacChl, o0bemMa  (HOpMaJbHBIE
YCIJIOBUS1) Ta30B, KOJIMUECTBA BEIIECTBA

1,2

CamocrosiTeibHas padora

1,2

Tema 2.2.

Conepxanue

1,2
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DJIEKTPOIUTHYECKA
S IMCCOLMaIMs U
WOHHBI 0OMEH

Teopust  3JIEKTPOJUTHYECKOM  AWcconmanuu. M OHBIL
ONEKTPONUTBI,  HEDJIEKTPOIUTHL.  Peakuuu  HMOHHOTO
obmena. CocTaBieHHE PEaKIUii MOHHOTO OOMEHa IyTeM
COCTaBJICHUSI HUX TMOJHBIX W COKPAIICHHBIX HOHHBIX
ypaBHeHUN. KHCIOTHO-OCHOBHBIE pEaKIMUM. 3aJaHHs Ha
COCTAaBJICHUE MOHHBIX PEaKLMiI

[IpakTnyeckune 3aHATHA

JlaGopartopHnast pabota “THUITbl XUMHUYECKUX pEaKIuii”.
HccnenoBanue TUNOB (IO COCTaBy M KOJHYECTBY
HUCXOJIHBIX W O0O0pa3yromIMXcsl BEIIECTB) M IPU3HAKOB
XUMUYECKUX peakuuii. IIpoBeneHne peakuuil MOHHOTO
oOMeHa, omnpeleieHue Cpeapl BOJHBIX  PacTBOPOB.
3a/aHus HA COCTaBJICHUE MOHHBIX pEaKIni

CamocrosiTeibHas padoTa

KonTtpouabsnas
padora 1

CTpOeHI/Ie BCIICCTBA U XUMHNYCCKUC PCAKIINN

1,2

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIECTB

Tema 3.1.
Knaccudukanus,
HOMCHKJIaTypa U

CTpOCHUE
HEOPTaHUYECKUX

BEIIIECTB

Conepxanue

[Ipenmer Heopranwdeckod xumun. Kriaccudukarms
HEOpraHW4Yeckux BemecTs. IIpocTele W CIOXKHBIE
BeniecTBa. (OCHOBHBIE KJIACCHl  CIIOKHBIX — BEILIECTB
(OKCUABI, TUAPOKCHIBI, KHUCIOTHI, coyin). B3anmocBs3b
HEOPraHWYECKUX BELIECTB. ATpEraTtHble  COCTOSTHHS
BemiecTBa. Kpucrammmueckne u amopgHBIE BENIECTBA.
Tunsl KPUCTAJTINYECKHUX pEeLIEeTOoK (aToMHas,
MOJIEKYJISIpHAsl, MOHHAs, MeTajindyeckas). 3aBUCHUMOCTh
buznueckux CBOICTB BELIECTBA oT THIA
KPUCTAIJIMYECKON PELIETKU. 3aBUCUMOCTh XUMHUYECKON
AKTUBHOCTH BEILECTB OT BUJA XUMUYECKOW CBA3M U TUIA
KpUCTATNIECKOH pemeTkd. [IpuumHbBl MHOTOOOpa3us
BELICCTB

1,2

IIpakTHYeckune 3aHATHA

Homenknatypa HeOpraHMYeCKHX BELIECTB: Ha3BaHUE
BELIECTBA HMCXOJS M3 UX XUMHUYECKOH (DopMysbl HiIn
COCTaBJICHHE XHMHUYECKOH OopMyssl UCXOAs U3
Ha3BaHUs BemecTBa mo MexayHapomHou (MIOITAK)
WIM TPUBHAJILHON HOMEHKJIATYpE.

Pemenve mpakTuueckux 3agaHUN 1O KiIacCU(pUKAIUH,
HOMEHKJIAType " XUMUYECKUM dbopmynam
HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB
(yrapHelif ras, yriaekuciblii ra3, amMMHaK, TIaleHas
U3BECTb, HETAIICHAs U3BECTh, MUTHEBAS COJA U JIPYTHUX):
HA3bIBaThb M COCTaBIATH  (POPMYIBI  XUMHUYECKHX
BEILIECTB, ONPENEIATh MPUHAUICKHOCTD K KJIacCy.
Hctounuku  xumMudecko  uHpopManuu  (CpelncTB
MaccoBoi wuH(poOpMaiuu, ceTb HWHTEpHET W npyrue).
[Touck nHpOpPMaLUK 1O Ha3BAaHHUIM, HACHTU(UKATOpaAM,
CTPYKTYpPHBIM (opMyJiam

1,2

CamocrosiTeibHas padoTa

1,2
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Tema 3.2.
dusuko-
XHUMHYCCKHE
CBOMCTBa
HEOPraHUYECKUX
BEILIECTB

Conep:xanue

Mertannbl. OOume pusndeckre U XUMHUYECKHUE CBOMCTBA
MeTtayioB. CriocoObl MOJIy4YeHHs. 3HAYCHUE METAJUIOB U
HEMETAJUIOB B MPUPOAE U KU3HEACATEIBHOCTH YEIIOBEKa
u opranu3moB. Kopposusi meTamioB: BHABI KOPPO3UH,
CIOCOOBI 3alUTH METAIIOB OT KOPPO3UHU

Hemerammer. OOmme  Qu3uveckue W XUMHYECKHE
CBOMCTBAa HEMETAUIOB. TUMMYHBIE CBOMCTBA HEMETAIJIOB
IV- VII rpynn. Krnaccudukanus u HOMEHKIATypa
coenuHeHUN HemeTawioB. KpyroBopoTsl OHOTEHHBIX
AJIEMEHTOB B TIPUPOJIE

XuMHuueckue CBOMCTBA OCHOBHBIX KJIacCOB
HEOPraHWYECKHX BEMIeCTB (OKCHIOB, THIPOKCHIOB,
KHUCTIOT, cojled U 1p.). 3aKOHOMEPHOCTH B H3MEHEHUU
CBOWCTB TMPOCTBIX BEUIECTB, BOJOPOAHBIX COCIUHEHUMU,
BBICHINX OKCHJIOB U THAPOKCHJIOB

IIpakTHyeckue 3aHATHSA

CocraBiieHHE ypaBHEHMM XMMHMUYECKHX peakuuid c
y4aCTHEM TMPOCTBIX M  CJIOXKHBIX HEOPTraHWYECKHX
BEILIECTB: METAJUIOB U HEMETAJIOB; OKCHUJOB METAJLJIOB,
HEMETAJIJIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPTraHMUYECKHUX
KHCIIOT, OCHOBaHWH U aMQOTEPHBIX THUIPOKCHIIOB;
HEOPraHWYECKUX COJICH, XapaKTEePU3YIOIINX UX CBOMCTBA.
PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3aJIaHA Ha CBOMCTBA, COCTaB, MOJYyYeHHUE M Oe30TMacHOe
MCIOJIb30BaHUE BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH IeATEIHLHOCTH YeJIOBEKa

1,2

CamocTosiTesbHast padoTa

Tema 3.3.
Wnentuduxarms
HEOPTaHUYECKUX

BEIIIECTB

IMpakTnyeckune 3aHATHSA
JlaGopaTopHas paborta
HEOPTaHMYECKUX BEIICCTBY.
Pemenne skcrniepuMEHTANBHBIX 3aa4 10 XMUMHUYECKUM
CBOMCTBaM METAJIOB U HCEMCTAJUIOB, IO paCIIO3HABAHUTIO
U TIOJTyYEHUIO COeTUHEHHUI METasIOB M1 HEMETaJIOB.
Wnentuduxanms HEOPraHUYECKUX BEIECTB c
UCIOJIb30BaHUEM MX (U3UKO-XMMHYECKHUX CBOWCTB,
XapaKTepHBIX KauyeCTBEHHBbIX peakuuil. KauecTBeHHBIE
peaknuu Ha cynbdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHUA

«nerarudukamnms

CamocrosiTeabHas paﬁoTa

KonTpoabsHnas
pabora 2

CBoiicTBa HEOPraHMYECKUX BEIIECTB

1,2

Pa3znea 4. CTpoeHue U CBOIiCTBA OPraHN4YeCcKUX BellecTB

Tema 4.1.
Knaccudukanus,
CTPOCHHE H
HOMEHKJIATypa
OpPTaHHYECKUX

Coneprxanue

ITostBnieHMEe U pa3BUTHE OPraHUYECKON XUMUU KaK HAyKH.
IIpeamer opranudecko XuMuH. MecTo W 3Ha4YeHUE
OpraHMYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
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BEILIECTB

XUMUYECKOE CTPOCHHUE KaK MOPSAJOK COCIUHEHUS aTOMOB
B MOJIEKYJIE COIJIaCHO MX BaJEHTHOCTH. (OCHOBHBIE
IOJIO’KECHHUS TEOpUn XMMHYECKOTO CTPOEHUS
OpPraHUYECKUX COEIMHEHU I AM. bytneposa.
VYriaepoaHblid  CKEJNET  OpPraHUYeCKOM  MOJIEKYJIBI.
3aBUCHUMOCTb  CBOWMCTB  BEIIECTB OT XMMHMUYECKOIO
CTpOEeHUs MOJIEKyJI. M3omepus u u3omepsl.

[Tonstne o  QyHKuMOHanNbHOW rpymme. Pagukan.
[TpuHIMNB! KIacCU(PUKALUN OPraHUYECKUX COCIMHEHHH.
Me:xnyHaponHas HOMEHKJIaTypa U IIPUHIIMIIBI
HOMEHKJIATypbl OpraHMueckux coenuHeHuil. [lonstue o6
a30TCOAEPIKAIINX COCINHEHUSX, OMOJIOTHYECKH
aKTUBHBIX BeIleCcTBaxX (yIieBOJax, XKUpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MoHOMED,
N0JIUMED, CTPYKTYPHOE 3BEHO)

IMpakTnyeckne 3aHATHSA

Homenxknatrypa opraHndeckux COEAMHEHHH OTAENbHBIX
KJIaCCOB (HachIIIEHHEIE, HEHACBILICHHbIE u
apoMaTHYeCKHe YTJIeBOJOPOAbI, CIUPTHI, (PEHOIbI,
aNbJEeTUAbl, KETOHBI, KapOOHOBBIE KHCIOTHI W Jp.)
CocTtaBiieHHEe TOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX
(dopMya OpraHMYECKUX BELIECTB OTAEIBHBIX KIJIACCOB,
UCIIONB3Ysl WX Ha3BaHUS IO CHCTEMaTH4YeCKOW U
TPUBHAJIBHON  HOMEHKJIAType (ITWIEH, AalleTUJIEH,
rmiepuH, (GeHon, GopMambIerua, yKCycHas KHCIIOTa,
TJIALUH). Pacuets! IIpOCTEUIIEH bopmybl
OpraHMYeCKOM MOJIEKYJIbl, MCXOIS U3 3JEMEHTHOIO
cocrtana (B %)

CamocrosiTeibHas padoTa

1,2

Tema 4.2.

Coneprxanue

1,2
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CBolicTBa
OpraHUYECKUX
COEeIUHEHNN

OU3NKO-XUMHUYECKHE CBOMCTBA OpraHUYECKUX
COCIMHEHUN  OTHENBbHBIX  KJIaccOoB  (OCOOCHHOCTH
KJaccCUpUKalMM ¥ HOMEHKJIATypbl BHYTpPH KJlacca;
rOMOJIOTHUECKUI psig u olmas ¢opmyia; H30MEpus;
($U3NYEeCKre CBOWCTBA; XMMHYECKHE CBOWCTBA; CIOCOOBI
MIOJIy4EHHUs):

— IpelebHbIE YIIIEBOJOPOIbI (aJKaHBl U LUKIOAIKAHBI).
['openne meraHa kak OJMH W3 OCHOBHBIX HCTOYHHUKOB
TeIJla B MPOMBIIUIEHHOCTH U  Obity. CBOWCTBa
MPUPOJIHBIX YTJIEBOJOPOJOB, HAXOXKACHUE B MPHUPOAE U
MIPUMEHEHUE aJIKaHOB;

— HempezenbHble (alKEeHbl, ATKUHBI M aNKaJAHEHBI) U
apoMaTUYeCKHe YTIIEBOJIOPOAbl. ['OpeHue aneTuiieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYpPHOTO IJIAMEHH Ji CBApKHU
1 PE3KH METAILJIOB

—  KHUCIIOpOJACOAEpXkalllhe COeAMHEHUs (CIUPTHl U
(deHobl, KapOOHOBBIE KUCIOTHI U A(UPHI, AIbJIETHIbI U
KETOHBI, KHPHI, yrieBoabl). [IpakTuueckoe mpruMeHeHue
STWICHTIUKONS, riaunepuHa, ¢enona. I[lpumenenue
dbopManbaeruaa, ameraabAeTuAa, YKCYCHOM KHCIOTHI.
Mpi1a Kak coJIM BBICIIUX KapOOHOBBIX KHUCIOT. Motoiue
CBOMCTBA MbLIA

- a30TcoaepxKaume COEIMHEHUS (amuHBI u
aMUHOKHCIIOTHI, Oenkn). BricokomonekynspHbie
COEIMHECHUS (cuHTETHYECKHE u OMOJIOTHYECKU-
aKTuBHBIE). MoOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepwuzaius dTUIEHA KaK OCHOBHOE HAMPABJICHHE €TO
UCIIOJIb30BaHU.

['eHeTndeckass CBsI3b MEXIY KJIaCCaMH OPTaHUYECKUX
COeIMHEHUN

IIpakTHYeckune 3aHATHA

CBoiicTBa  OpPraHMYECKUX  COCAMHEHUM  OTIEIBHBIX
KJIaCCOB (TpUBHUAJIbHAS U MEXIYyHAPOIHAsE HOMEHKIATYpa,
XUMHUYECKHUE CBOWCTBA, CIIOCOObI MOJTyYeHUS ):
npeAelibHbe (aJKaHbl M IUKIOAIKAHbI), HENpeaeIbHbIe
(ayIKeHBI, AJKUHBI W aJKAJAWCHBI) W apPOMaTUYECKHE
YTIIEBOJAOPOBI, CIUPTHI ¥ (EHOIBI, KAPOOHOBBIC KUCIOTHI
u  93bupbl, aJdbAETUABI W  KETOHBl, AaMHUHBI U
AMUHOKHUCIIOTBI, ~ BBICOKOMOJIEKYJISIPHBIE  COCIMHEHHS.
3ajaHudslT Ha COCTABJICHUE YPABHEHHM XUMHUYECKUX
peakuuii Cc yyacTUeM OpraHMYecKMX BEIIeCTB Ha
OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBieHne cxeM peakuuid (B TOM 4HCIE 11O
MIPEAJIOKEHHBIM LEMOYKaM MpEeBpaLICHHI),
XapaKTEPU3YIOLUX XUMHUYECKUE CBOWCTBA OPraHUYECKUX
COCIMHEHUN  OTAENBHBIX  KJIACCOB,  CIOCOOBI WX
MOJIyYEHUsI U Ha3BAHHE OPraHUYECKUX COCAMHEHUH IO
TPUBHAIBHON WIM MEXIYHAPOJHON CHUCTEMAaTUYECKON
HOMEHKJIaType.

Pemienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX
3aJlaHU  HAa CBOMCTBA OPraHUYECKUX COEOUHEHUU
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OTACIBHBIX KIIACCOB

CamocTosiTesbHast padoTa

[IpakTnyeckune 3aHATHA
JlaGoparopnast pabora “IIpeBpameHuss OpraHUYECKHX
BELIECTB IPY HArpeBaHUU'".

[lomyuyenue HSTwiIeHa M HU3YyYEHHE €r0  CBOWCTB.
MogaenupoBaHue MOJIEKYJ U XMMHUYECKUX MPEBPAILICHUI
Ha NpUMCPEC 5TaHa, STUJICHA, alICTUJICHA U JIP.

CamocrosiTeibHas padoTa

Tema 4.3.
Wnentuduxarms
OpPTaHHYECKUX
BEILIECTB, UX
3HAYECHUE U
NpPUMEHCHHE B
OBITOBOM U
MIPOU3BOJICTBEHHOMN
eI TETLHOCTH
yeJoBeKa

Coneprxanue

buooprannueckue  coenuHeHus. IIpumenenne u
Oouonoruyeckas posib yrieBoaoB. OKHUCIEHUE YTIeBOI0B
— WCTOYHHK DJHEPTUU KHUBBIX oOpraHuzMoB. OOnactu
NpUMEHEeHUs aMuHOKucioT. [lpeBpamieHuss OenkoB
UM B opraHu3Mme. buonorunueckue GpyHKIUU OEITKOB.
buonornueckne (yHkmu >xupoB. Ponb opraHuveckoi
XMMUU B pEIIEHUH MPOOIIEeM MUIIEBOM 0€30MacHOCTH
Ponp opranmyeckoid XuMHUM B PEIICHHH TPOOIEM
DHEPreTHUECKON 0e30MacHOCTH, B Pa3BUTHH MEIUINHBI,
CO3ZJaHMM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB
sHepruu  (aJdbTEPHATUBHBIE HCTOYHUKUA  HHEPTHUH).
OmnacHOCTp  BO3JEHCTBHUSI HAa  JKUBBIE  OPraHU3MBI
OpraHUYECKUX BEILIECTB OTJIEJIbHBIX KJIaCCOB
(YrneBomopo/ibl, CHUPTHI, (DEHOJBI, XJIOPOPTaHUUYECKHE
MPOU3BOAHBIC, ANBACTUIAB U JAp.), CMBICH IOKa3aTels
Ipe/lebHO AOMYCTUMON KOHIIEHTPAIUH
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IIpakTHYeckue 3aHATHA

JlaGopatopnast pabora: “UneHTnuKanus opraHHUYECKUX
COEIUHEHNN OTAEILHBIX KJIacCOB™

WnenTudukanys opraHuv4eckKux COCTUHEHUH OTIENbHBIX
KJIaccoB (Ha NMpHMepe albJerujioB, Kpaxmaia, YKCYyCHOU
KHUCITIOTHI, OCJIKOB U T.I.) C UCIMOJIb30BaHUEM UX (U3UKO-
XUMHYECKMX CBOWCTB M XapaKTEPHBIX KadyeCTBEHHBIX
peakumii. Jlenatypauus Oeska npu HarpeBaHuu. L{BeTHbIe
peakuuu  OenkoB. BO3HHKHOBEHHME  aHATUTHUYECKOTO
CUTHaJla C TOYKHM 3PEHMsS XHMUYECKUX IPOLECCOB IIPU
IIPOTEKaHWU KAaYeCTBEHHOM peaklM{, IMO3BOJISIOLIEH
UACHTUPUIMPOBATh  MPEUIOKEHHBbIE  OPraHUYECKHe
BELIECTBA

CamocTosiTesibHasi padoTa

KonTtpouabsnas
padora 3

CrpyKTypa 1 CBOICTBa OPraHUYECKUX BELIECTB

1,2

Pa3znen 5. KuneTtuueckue u TEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTHU IIPOTEKAHUA XUMHUYIECKUX pealcunﬁ

Tema 5.1.
CkopocTb
XAMUYECKHX
peaKuui.
XuMmudaeckoe
paBHOBeECHE

Conepxanue

CKOpOCTh peakliH, €€ 3aBUCUMOCTh OT Pa3JIHYHBIX
(bakTopoB: MIPUPOJIbI pearupyomumx BEILIECTB,
KOHIICHTPAIlMK PEarupyromnx BeIIEeCTB, TEMIIEpaTyphl U
IUIOIIA M  PEaKUMOHHOM  IMOBEpXHOCTH.  TemioBbie
3¢ heKTh XUMHYECKUX peaKuui. DK30- u
SHAOTEPMUYECKHE, PEAKIINH.

OO6patuMoCTh peakiuii. XMMUYECKOEe PAaBHOBECHE M €T0
CMEIICHHe TMOJA JEHCTBHEM pa3NuYHBIX  (PaKTOPOB
(KOHIIEHTpAIMSI PEareHTOB WWJIM TPOIYKTOB PEAKIIHH,
JMaBJeHHE, TeMIlepaTypa) Al CO3JaHUS ONTHMATbHBIX
YCJIOBHUH MPOTEKaHUsI XUMUUYECKHUX mporieccoB. [Ipuniumn
Jle HlaTense

1,2

IIpakTHYeckue 3aHATHA

PemeHne INpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
aHayu3 (HaKTOPOB, BIUAIOIIMX HAa U3MEHEHUE CKOPOCTH
XUMHUYECKOM pEaKLMH, B T.4. C MO3ULHN IKOJIOTUYECKHU
1IeJIECO00Pa3HOTO TIOBEACHUS B OBITY H  TPYIOBOM
JIEATEIbHOCTH B LENSAX COXPAHEHHUS CBOETO 30pOBbs U
OKPYXaIOIIEe TPUPOIHON CPEIBI.

Pemienne mnpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUM  Ha
npuMmeHenne npuHuuna Jle-Ilarenbe s HaAXOXKICHUS
HalpaBJ€HUsI CMELICHUSI PABHOBECUS XUMHUYECKOH
peakuuu ¥ aHanu3 (HaKTOpPOB, BIUSIOMIUX HA CMEIIECHUE
XUMHUYECKOTO PaBHOBECHUS

1,2

CamocTosiTesibHasi padoTa

1,2

Pa3zgean 6. PacTtBopnl

Tema 6.1.
Ilousartue o
pacTtBopax

Coneprxanue

PactBopeHne  kak  (DU3MKO-XMMHUYECKHMH  mpolecc.
PactBopbl.  CnocoObl  NPUTOTOBJIEHUSI  PacTBOPOB.
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PactBopuMocTe.  MaccoBass 10711 pacTBOPEHHOTO
BeniecTBa. CMBICI TOKa3aTelsl NPEENbHO JOIYCTUMOMN

KOHIEHTPAllMU U €ro UCHOJb30BaHHE B  OIICHKE 12
HKOJIOTHUECKOM Oe30MacHOCTH.
[IpaBuiia 3KOJIOTUYECKH 1LIENECO00Pa3HOr0 MOBEIEHUS B
OBITYy W TPYAOBOH AESITETPHOCTH B IIENISAX COXPAHCHHS
CBOETO 37I0pPOBbS M OKPYXKAIOWIEH MPUPOJHOU CpEIbI;
OMACHOCTh  BO3JICHCTBUSL HA  JKUBBIE  OPTaHU3MBI
OTIpE/ICJIEHHBIX BEIIECTB.
Pemenne  MpakTUKO-OPHEHTUPOBAHHBIX  PaCUETHBIX
3alaHM HAa PaCTBOPHI, HCIIOIB3yeMble B OBITOBON U
MIPOU3BOJCTBEHHON ACSITEILHOCTH YEeJIOBEKA

Tema 6.2. Copnepxanue
VceneoBatne  |[ppayeryyeckue sansmust

CBOUCTB pacTBOPOB | 7TaG5opatopHas pabora «[IpHrOTOBICHHE PACTBOPOBY.
[TpuroTtoBneHue pacTBOpPOB 3aJaHHOW (MaccoBoil, %) ) 1,2
KOHIEHTpaluu (c MPAKTUKO-OPUEHTUPOBAHHBIMU
BONIPOCaMU) U OTPECIICHUE CPeIbl BOJAHBIX PACTBOPOB.
Pemenuie 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
CamocrosiTe/ibHast padoTa 4 1,2

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKaAHNE (COAepP:KaHUe MPUKJIATHOT0 MOIYJIs1)

Pa3znen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOI 1€ATEJILHOCTH YeJI0BEKa

Tema 7.1.
Xumus B OBITY U
MIPOU3BOACTBEHHOMN
JIeATEIIbHOCTH
YyeJloBeKa

Coneprxanue

Hoselimue  OOCTWXKEHHMsT  XMMHMYECKOM  HAyKH U
XUMHYECKON TexHosioruu. Ponp xumuu B obecrieueHUH
9KOJIOTHUECKOH, SHEPreTUYECKON Hu MUIIEBOU
0e30macHOCTH, Pa3BUTUU MeaAULUHBI. [IpaBuiia noucka u
aHamM3a XUMHUYECKOM HHGpOpMAIMM U3 Pa3IUYHBIX
UCTOYHUKOB (Hay4yHas M ydyeOHO-HayyHas JIMTepaTypa,
CpeacTBa MaccoBOM nHpopmanuu, cetb MHTEpHET)

IIpakTHyeckne 3aHATHS

ITonck m aHannu3 KEHMCOB O MMPUMCHCHUHN XUMHYCCKUX
BEUIECTB W  TEXHOJOTMA ¢ y4eToM Oynyien
npoecCHOHANBHOM ~ JEATENIbHOCTH [0  TeMaM:
BayKHEiIINe CTPOUTENbHBIE MaTepHabl,
KOHCTPYKLUHMOHHBIE  MaTepHajbl, KpacKH, CTEKIIO,
KepamuKa, MaTepuaibl TUISE AIEKTPOHUKH,
HaHOMATCpUaJibl, TCKCTHUJILHBIC BOJIOKHA, HWCTOYHUKH
SHEPruM, OpPraHWYeCKUe U MUHEpaJbHbIE YAOOpEHUS,
JICKApCTBCHHBIC BCIICCTBA, GBITOBaSI XHUMHUSL.

3amurta: [IpeacraBienre pe3yabTaToB PElICHUs KEWCOB
B (hopMe MUHU-IOKJIA/Ia C IPe3eHTalUeH

1,2

1,2

CamocrosiTeabHas paﬁoTa

1,2

Bcero

72
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3. YCJOBUSI PEAJIM3AIIMM  TPOTPAMMBI  YUEBHOM
JANCHOUIIVIMHBI B/1.09 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 KOJJIEKIIUU MOJIUMEPOB; KOJJIECKIIHS
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,
MYJIbTUMEIUMHAS T0CKA, YKa3Ka-MPEe3eHTEP IS MPE3CHTaLNI.

OO6opynoBanue Jiaboparopun M pado4ux MecT Ja00OPATOPMU: MEH3YDPKH,
MUTNETKU-KaNeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEIMETHBIE U TTOKPOBHBIE
CTeKJa, I[UIAHWIEThl JUIsl KalelbHBIX peakiuil, QuibTpoBanbHas Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, pPE3UHOBBIE NpOOKU, (oHapuku, HAOOP
PEaKTUBOB, CTEKJISHHBIE MAJOYKH, ITATUBBI IS MPOOUPOK; MEPHBIC MHUIUHIPHI,
BOPOHKHU CTEKJISIHHbIE, BOPOHKH JienuTeNbHble mrmnHapudeckue (50-100 mun), crynku
c mecTukoM, ¢apdopoBbIE YAIIKH, MHHIETH, (QUIBTPHl OyMakHBIC, BaTa, Mapii,
YaCOBBIC CTEKJIA, DJICKTPOIUIUTKH, JIA0OPATOPHBIC IITATHBBI, CIIHUPTOBBIC TOPEIKH,
CIIUYKH, MPUOOP 71l TOJYUYEHHUs Tra3oB (WM MPOOUpPKA C Ta300TBOJAHON TPYyOKOH),
JepKaTenu s TPOOUPOK, CKISIHKU AJI XpAHEHHs] pEaKTHBOB, Pa3/laTOUYHbIE JIOTKH;
xumuueckue ctakansl (50, 100 u 200 mun); mmatenu; TUHIETHI; TUTEIbHBIC IIUIIIbI;
CEeKyHAOMeEpHI (TaiiMepbl), MepHble TpoOupku (Ha 10—20 mi) u MepHbie KOJOBI (25,
50, 100 u 200 wmu), BoasiHas OaHsA (WM TEPMOCTAT), CTEKJISHHBIC MAJIOYKU;
KoHH4Yeckue KoyiObl myist TutpoBaHus (50 u 100 mu1); MHAMKATOPHBIE MOJOCKU IS
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 000py0BaHUE.

3.2. HudopmanuoHHoe obecriedeHHe peau3anuu NporpaMmbl

1.  Jnsa peanm3anuu mporpamMmbl OMOIMOTEHHBIM (POHI 00pa3oBaTelbHOU
OpraHu3alliid JIOJDKEH WMETh TEeUYaTHBIE W/WIH SJEKTPOHHBIC 00pa3oBaTE/bHBIC U
WHOOPMAITMOHHBIE  PECypChl, PEKOMEHIOBaHHBIC IS  WCIOJB30BAaHHS B

00pazoBaTeLHOM IpoIiecce, He CTapIie 5 JeT ¢ MOMEHTA U3JIaHHUS.
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2. Pexomennyemore nevyaTHbIe U31aHus o peanu3auuu
00111e00pa3oBaTeIbHOM JTUCIIUILIAHBI MPEeJICTaBIICHBI B METOIUUYECKUX
PEKOMEHAAIMUAX 110 OpraHu3alyu 00yUeHHUS.

3.3. HudopmarnmonHoe obecrieueHue 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 ¢ OrpaHUYEHHOUN OTBETCTBEHHOCThIO  OOpa3zoBaTeNbHO-
U3/1aTEeNIbCKUM LIEHTP « AKaJEMUS»

3. Xwumus. ba3oBblii  ypoBeHb: y4eOHHMK Uil  0Opa3oBaTEIbHBIX
OpraHuzaliii,  pealu3yloumx  oOpa3oBaTelbHbIE  MPOTPAMMBI  CPEIHEro
npodeccuoHanbHOro obpaszoBanus; 1-e m3manue/Pymsutuc I'.E., ®enpaman O.I°./
Ak1monepHoe 0011ecTBo « AKironepHoe o61miecTBo «IIpocBemenner»

4.  Xumuda. TecTsl, 3a1a4l ¥ yNPaXKHEHUA: Y4eOH.MOCOOME Al CTY/IEHTOB
yapexaeHuii cpea. npod. oopazosanus/I"abpuensu O.C., JIsicoBa I'.I'., 1-e u3nanmue,
OOmiecTBO ¢ OrpaHUYEHHOM  OTBETCTBEHHOCTHIO (OOpa3zoBaTENIbHO-U3AATEIBCKUI
LHEHTP «AKaIemMus»

5. Xwumus. [Ipaktukym: yueb. mocodoue ajis CTyJACHTOB YUPESKACHUN Cpel.
npod. obpazoBanus /'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A. u apyrue
nox pexn. ['abpuensua O.C.

6. Xwumus: 6a30BBI YyPOBEHb: TPEHUPOBOUYHBIE W TPOBEPOUYHBIE PAOOTHI:
ydaeOHOoe mocobue, pa3pabOTaHHOE B KOMILJIEKTE C YUeOHUKOM JIJIsi 00pa30BaTEeIIbHBIX

OpraHm3aluii, peamu3ylonmx o0Opa3oBaTeNbHbIE  MPOTPAMMEI CpeIHero
npodeccroHanbHOro odOpaszoBanusi, Pagenxuii A.M., l-e uzganume; OOmecTBo c
OTpaHUYEHHOU OTBETCTBEHHOCTBhIO  OOpa3oBaTeNbHO-U3AATEIBCKUN  IICHTP
«AkanemMus»

JlomoTHUTEIbHbIE HCTOYHUKHT
1. [Na6puenssa O.C. Xumusa. 10 kmacc. ba3oBwlii ypoBeHb: yueO. s
ob1ieoOpazoBar. 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
JAUCHUIIJIIMHBI OB/1.09 XUMMU L

KonTponp ® oOleHKa pe3ydbTaTOB OCBOCHHUS Y4YeOHOW JAUCIMILTAHBI
OCYIIECTBIISICTCS TIPETIOIaBaTeNIeM B IIPOIECCe MPOBEACHUS MPAKTUICCKUX 3aHITHIA U
7ab0opaTOpHBIX pabOT, TECTUPOBAHMS, a TAKKE BBIIOJHEHHUS OO0YYaIOIUMUCS

VHIWBUYaJIbHBIX 33JJaHUM, IIPOCKTOB, UCCIICJOBAHU.

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
XHUMHYECKHX 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 3JIEMEHTOR 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
TEOpeTHYecKre  3aJaHusd  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
HEOPraHUYeCKHX 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] XUMHUYECKON PEaKINH
CMEILEHNE XUMUYECKOTO |M aHauu3 (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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