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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIJIMHBI YII.09 XUMUA

1.1. OGnacTh NpuMeHEHHUS paboUeii mMporpaMMbl
PabGouast mporpamma IUCHMIUIMHBI SIBJISIETCS YacThiO 00pa3oBaTEbHOMN
nporpammbl B cootBeTcTBUM ¢ I'OC CIIO no cnenuansuoctu KOpucnpynennusi.

1.2. Mecro nucuurmuasl B ctpykrype [TTICC3C:
OIl. O6uieo6pazoBarebHas MOATOTOBKA

OVII. O6s3arenbHble yUeOHBIC MTPEIMETHI
OVIIL.09 Xumus

1.3. llenu m 3amauuM OUCHUIUIMHBI — TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
JUCLUTIIIUHBL.

Lenbto siBAsieTCsl OPMUPOBAHUE Y CTYIEHTOB MPEACTABICHUS O XUMUYECKOM
COCTABJISIIOLIEN ECTECTBEHHO - HAYYHOM KapTUHBI MHpPAa KaK OCHOBBI IPUHATHS
peuieHU B OJKU3HEHHBIX M IHPOU3BOACTBEHHBIX CHUTYalUsX, OTBETCTBEHHOTO
IIOBEJCHUS B IPUPOIAHOU Cpee.

3agaum IMCUMILVIMHBI:

1. chopMUpPOBATh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPY:KalOLIEW Cpele, LUEIOCTHOM HAaydYHOM KapTWHBI MUpAa,
B3aMMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh  yYMEHMsI  COCTaBJIATH  (OPMYJIbI ~ HEOPTraHUYECKHX U
OpPraHMYECKHUX BEUIECTB, YPaBHEHUS XUMHUYECKHX pEakUui, OOBSCHATh UX CMBICIH,
MHTEPIPETUPOBATD PE3YJIbTAThl XHMUYECKUX IKCIIEPUMEHTOB,

3. chopMHpOBaTh HABBIKM MPOBEACHUS MPOCTEHIIMX XMUMHYECKUX
HKCIEPUMEHTAJIbHBIX HUCCIENOBaHUM C CcOOJIOJEHMEM TpaBHJ  0€30MacHOro
oOpallieHus1 ¢ BEIIECTBAMHU U JIaOOPAaTOPHBIM 000PYAOBAHUEM;

4. pa3BUTh YMEHUS HCIOJIBb30BaTh MHPOPMAIIUI0O XUMUYECKOTO XapaKkTepa
U3 Pa3INYHBIX UCTOYHHUKOB;

S. chopMUpOBaTh  yMEHHUS  MPOTHO3UPOBATH  IOCIEACTBUS  CBOEH
NESATEIbBHOCTY W XUMHUYECKUX MPHUPOAHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX
IIPOLIECCOB;

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

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



— oOs3aTenpHas ayAuTOpHAas ydyeOHas Harpy3ka (Bcero) /2 4acoB, W3 HHX
npakTudeckas padora — 38 4acos.

1.5. Ilnmanupyemsie

pe3yJIbTaThI

OCBOCHMU

o01eobpazoBaTebHON

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

Koa u IlnanupyeMble pe3yJbTaThl 0CBOCHHS IMCHUIJIHHBI
HaNMEHOBaHHe
(¢opmupyembix Oo0mme JAucuuniimHapHbie
KOMIIeTCHIM
OK 01. Beibupats B yacT Tpy10BOro BOCIIUTAHUS: - BJIAJIETh CUCTEMOH

CHOCOOBI PeLICHHUs
3a/1a4
npohecCHOHABLHOM
IesATeITbHOCTH
MMPUMCHHUTCIILHO K
Pa3IHMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K pr,[[y, OCO3HAHUC
IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

- TOTOBHOCTH K aKTI/IBHOI\/'I ACATCIIBHOCTHU
TEXHOJIOTHYECKOU u COLIMAILHOMI
HaIlpaBJICHHOCTH, CIOCOOHOCTh
WHULIUUPOBATH, MJIaHUPOBATH u
CaMOCTOSTCIIBHO BBIITOJIHATH TaKYIO
JIeATEIIbHOCTE;

- HHTEpeC K pa3Iu4HbIM  chepam
poQeCCHOHAIBHON JeATEIHHOCTH,
OBaagenue YHHBepPCAJbHBIMU
yueOHBIMU NMO3HABATEJbHBIMH
JeHCTBUSIMM:

a) 0a3oBble JOrHUYeCKHe e CTBUA.

- CaMOCTOSITeNbHO (OPMYNIHUPOBATH U
aKTyaJIu3upOBaThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBEHHBIN MpPU3HAK
nJjm OCHOBaAHUA JJISL CpaBHeHI/IH,
Kiaccuukanuu u 0000IICHUS;

- OHpe,Z[G.H}ITB neiaun ACATCIIBbHOCTH,
3a/laBaTh IapaMeTpbl W KPHUTEPUU UX
JIOCTHIKCHMUS,

- BBISABIIATE 3aKOHOMEPHOCTH u
NpOTHBOPEYNsT B pacCMaTpPUBAEMBIX
SIBJICHHUSAX

- BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YJIbTATOB
noeiasaM, OLICHUBATh pI/ICKI/I HOCJ’IGI[CTBI/Iﬁ
JIeATEIIbHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIUICHUE IIPU
pelIeHUH KU3HECHHBIX MPoOIeM

0) 0a30BbBIE HCCIIeA0BATEIbCKHAE
nerlcTBUA:

- BJIaACTH HaBbIKaAMHA y‘IG6HO-
HCCIIEN0BATEIbCKOMN Hu MPOEKTHOM
ACATCIIbHOCTH, HaBbIKaMU pa3pemeHH;1
npo0Jem;

- BBISIBJIATD MPUIUHHO-CIICACTBCHHBIC

XUMUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET:
OCHOBOTIOJIATAOIUE TTOHSATHUS
(XMMUYECKUIl AIEMEHT, aToM,
AJIIEKTPOHHAS o0oouka
aToma, s-, p-, 0-3JIeKTpOHHBIE
opOuTamM  aTOMOB,  HOH,
MoOJIEKyIa, BaJICHTHOCT,
AIIEKTPOOTPHUIIATEIHHOCTD,
CTETEHb OKHCJICHUS,
XUMHUYECKasl CBs3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN
00beM, YTIEPOIHBIN CKeleT,
GyHKIIMOHATbHAS rpymmna,
paauKan, U30MEpUS,
W30MEPBI, TOMOJIOTUYECKUH
psn, TOMOJIOTH,
YIIEBOIOPOAbI, KHUCIOPOI- U
a30TcoepKaIue
COEMHEHUs, OHOJIOTUYECKU
AKTHUBHBIE BEIIeCTBA
(yrieBoibl, Oenkn),
MOHOMED, oJIuMep,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE
COETMHEHUS,
KPUCTAIIIMYECKAsT  PEIIeTKa,
TUIBI XUMUYECKUX peakuuit
(OKHCTUTENBEHO-
BOCCTAHOBUTENbHBIE, HK30-U
OHIOTEPMUYECKUE, PEAKIIUN
HOHHOTO OOMeEHa), pacTBOD,
DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL,
AIIEKTPOJIUTHIECKAS
JTUCCOLMAIUS,  OKHCIUTEINb,
BOCCTAaHOBUTENIb,  CKOPOCTh
XUMHUYECKOU peaKkuuu,
XUMUYECKOE paBHOBECHE),

KUPBI,
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CBA3M W  aKTyalIM3upoBaThb  3ajady,
BBIIBUTAaTh  TUIOTE3Y €€  peIleHus,
HaXOJUTb aApryMEHTHI JUTSt
JTOKA3aTeNbCTBA  CBOUX  YTBEPKACHMUIA,
3a/laBaTh ~ MapaMeTpbl U  KPUTEPUU
pelIeHus;

- AHAIU3MPOBATh IIOJyYEHHBIE B XOJE
pelieHus 3a1a4n pe3yNIbTaThl,
KPUTHUYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIOBHSIX;

- yMeThb  TEpEeHOCHTh  3HaHHUSI B

II03HABATEIIbHYIO 51 IIPAaKTHUYECKYIO
00J1aCTH KU3HEAEATEIIBHOCTH;

- YMeTb MHTETPUPOBATH 3HAHMUS U3
pa3HBIX IPEIMETHBIX 00JIACTEH;

- BBIJBUIaTb HOBBIE HJEH, IIpeUIararb
OPUTMHAIIBHBIE MIOIXOABI U PELICHUS;

- CIOCOOHOCTh MX UCIIOJIb30BAaHUS B
IIO3HABATEJILHON U COLUAIbHOU IPAKTUKE

TEOpUU U 3aKOHBI (Teopus
XUMHUYECKOIO CTPOCHHMS
OpraHMuYecKux BemecTs A.M.
bytneposa, TeopuUst
AIEKTPOJIUTUYECKON
JUCCOLAALINH,
nepuoanueckuil 3akon JI.H.

Menneneena, 3aKOH
COXpaHEHUS MAacchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUN A3BIK XUMHH,
¢dakTosornueckre CBeJCHUS 0
CBOMCTBAX, COCTaBeE,
NMoJIydeHUH U 0e30MmacHOM
UCIIOJIb30BAHUU  Ba)KHEHIITNX
HEOPraHWYEeCKHNX u
OpraHMYECKUX  BEILECTB B
ObITY u IIPaKTUYECKON
JIeATEIbHOCTH YEJIOBEKA;

- yMETh BBISIBIIATD
XapakTepHble NPU3HAKH U
B3alMOCBS3b M3YyYEHHBIX
TTOHATHIA, MIPUMEHSTh
COOTBETCTBYIOILIUE  IOHATHUS
IIPU ONHUCAaHUU CTPOCHUS H
CBOMCTB HEOPraHUYECKUX U
OPraHWYECKHUX BEIIECTB M HUX

MpEeBpallCHHI; BBISBIIATE
B3aMMOCBS3b XAMHYECKHUX
3HAaHUM C TIOHITHSAMUA |
MIPEACTABICHUSIMU TPYTHX
€CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- YMETh HCII0JIb30BaTh
HAaUMEHOBAHUS XHUMHYECKUX
COE€IUHEHUI
MEXIyHApOIHOTO coro3a
TEOPETUYECKOU u
MPUKJIaAHON XUMUU u
TPUBUAIBHBIE Ha3BaHUS
BaXKHEUIIINX BEIIECTB
(aTHIICH, alleTUJICH,
TJIMICPUH, dbenou,
dopmanbaerun, yKCyCHas
KHCJIOTA, TJUWIMH, YyrapHbIA

ras, yrjeKHUCIblid ra3, aMMHaK,
raiieHas U3BeCTh, HETalleHas
W3BECTh, NHUTHEBAs coja |
JIPYTHUX), COCTaBIISITh
dbopMyIIbI HEOPTAHUYECKUX U
OpraHNYEeCKUX BEIICCTB,
ypaBHEHUS XUMHYECKUX
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peakuuii,  OOBSICHITH WX

CMBICII; MOATBEPKIATh
XapaKkTepHbIE XUMHYECKUE
CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAMHU U 3aIMUCSIMU
YpaBHEHUHU XUMHYECKUX
peaKIuii;

- YMCTb YCTaHABJINBATb
MPUHAJJIC)KHOCTh HM3YUYCHHBIX
HCOPTaHUYCCKUX n
OpTraHUYCCKUX BE€IICCTB K
ONpCACIICHHBIM  KJIaCCaM U

rpynmnam COCIMHEHUH,
XapaKTepu30BaTh UX COCTAaB U
BaKHEHIIIHE CBOMCTBA;
OTIPE/IeIIATh BHJIbI
XUMHUYECKHX CBsI3eH
(koBasIeHTHaA, HOHHA,
MeTaJJInYeCcKasl,

BOJIOPOHA), THUIIBI

KPUCTANTMYECKUX  PEIIETOK
BEIIECTB; KJIacCU(PHUIIUPOBATH
XUMHUYECKHE PEaKIUH;

- chopMHUpOBATH
IpeCTaBICHUS: 0
XUMHYECKOH COCTaBJIAIONIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIN XUMUU B
MO3HAHUY SIBJICHUM TPUPOJBI,
B (hOPMUPOBAHUM MBIIIJICHUS
U KyJIbTYphl IJIUYHOCTH, €€
G YHKIIMOHATBLHOM
IPaMOTHOCTH, HEOOXOIUMOI
JUISL PEIICHUs MPaKTHYECKUX

3a7a4 u HKOJIOTMYECKHA
000CHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3JI0pPOBBIO u

MPUPOAHON Cpenie;
- YMEThb IIPOBOJUTL PAacUEThI
0 XUMHUYECKUM PopMysiaM U

YpaBHEHUSAM XAMUYECKHUX
peaKuMii C MCIOJIb30BaHUEM
buznuecKux BEJIUYMH,

XapakTEePU3YIOLMX BEIIECTBA
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0beMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA

BE€IICCTBA, HCIIOJIb30BaTh
CHUCTCMHBIC XUMHUYCCKUC
3HaHUA JIIA IIPUHATHA

pemeHud B KOHKPETHBIX
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KHU3HCHHBIX CUTYyallusIX,
CBA3aHHBIX C BCIICCTBAMH H
X IPUMCHCHUCM

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE
CpeZCTBa MOUCKA,
aHam3a u
UHTEPIpETANN
uHpOpPMALIUHU U
nH(pOpMaIMOHHBIC
TEXHOJIOTUH IS
BBITTOJTHEHUS 32144
npohecCHOHABLHOM
JeSITeTbHOCTH

B o0mactm  UEHHOCTHM  HAYYHOIO
MO3HAHMNS:

- c(OpMHUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HayKu U

OOIIIECTBEHHON TPaKTHKH, OCHOBAaHHOTO
Ha JMajiore KyibTyp, CIOCOOCTBYIOILIETO

OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIETYPHOM MHPE;
- COBEpIICHCTBOBAHUE  S3BIKOBOM U

YUTATEIBCKON KYJIbTYpPhl KakK Cpe/cTBa

B3aUMOJICUCTBUSL ~MEXAY JIIOAbBMU U
IIO3HAHUS MUPA;

- OCO3HaHUE  I[EHHOCTH  Hay4HOH
JESATEIIBHOCTH, TOTOBHOCTh OCYHIECTBIIATH
IIPOCKTHYIO u UCCIIEN0BATEIBCKYIO0

NESITEeIbHOCTh ~ MHIMBUAYAIBHO M B
TpyILIIE,

Osianenne YHHBepPCaJbHbIMH
Y4eOHBIMHU NMO3HABATEJIbHBIMH
NeHCTBUSAMU:

B) padoTta ¢ nHpopManmei:

- BJIAAETh  HaBbIKAMM  IOJY4YEHHUS

uHpOpMALlUM U3 HCTOYHHKOB Pa3HBIX

TUIIOB, CAaMOCTOSITENIFHO OCYIIECTBISTh
MOWCK, aHalW3, CHCTEMAaTH3alui0 |
UHTEPIPETAIHIO UHpOpMAIUU
pa3IUYHBIX BUJIOB u bopm
NIPEJICTaBIICHHUS;

- CcO31aBaTh TEKCThI B Pa3JINIHBIX
dopmarax ¢  ydyeToM  Ha3HAYCHUSA

uHGOpMaIMM M IIETEeBOM  ayJUTOPHH,
BBIOMpast ONTUMAJIbHYIO bopmy
IPE/ICTaBICHUS U BU3yaIH3allUH;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTD nHpopmanny, ee
COOTBETCTBUE IPABOBBIM U MOPAIbHO-
THYECKUM HOPMaM;

- HCIIOJIB30BaTh CpencTBa
UH(pOpPMaAITMOHHBIX "
KOMMYHHUKAITMOHHBIX ~ TEXHOJIOTUHA B
pelIeHuH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPTaHHU3AIIMOHHBIX
3amady  Cc  coOmrojeHueM — TpeOOBaHMA
OPrOHOMHUKH, TEXHHKH O€30MacHOCTH,

THTUEHBI, PECypCOCOepeKEeHNUs, TPABOBBIX
n ITUYCCKUX HODM, HOpM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BJIaACTb HABLIKAMHU PACIIO3HABAHUA U

- yMeTh IUIAHUPOBATh U
BBITIOJIHATH XUMHYECKUU
SKCTIEPUMEHT (TIpeBpaIlCHHs
OpTraHU4YCCKUX BCHICCTB IIpHU

HarpeBaHUH, MOJTyYCHHUE
STUJIEHA M HU3y4YEHUE €ro
CBOICTB, KauyeCTBCHHEIC
peakuuu Ha AIbJICTUIEL,

KpaxMaJl, YKCyCHYIO KHCJIOTY;
JeHarypaiust OenkoB  IMpH
HarpeBaHUH, I[BETHBIE
peakiuu OeNKOB; MPOBOAUTH
peakIuu HOHHOTO OOMEHa,
OTpeNeNiATh Cpely BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuuu Ha cynbdar-,
KapOOHAT- U XJIOPH/I-AaHUOHBI,
HA KaTHOH aMMOHHUS;, PEIIaTh
AKCIEPUMEHTATIBHBIE  3a/1a4H
no Ttemam "Metamel" u
"Hemeramini") B
COOTBETCTBUU C TIpaBUIAMU
TEXHUKH O€30MaCHOCTH TIPH
oOpalleHuu ¢ BeleCTBaMH U
1a60paTOPHBIM
o0opynoBaHueM;
NPEACTaBIATh  PE3YJIbTATHI
XUMHUYECKOTO 3KCIIEpUMEHTa
B (opMe 3amucu ypaBHCHUU
COOTBETCTBYIOIIUX PEAKLUN U
(GbopMynHpOBaTh BBIBOJBI Ha
OCHOBE ATHX PE3YJIbTaTOB;

- yMeTh  aHAIU3HUPOBATH
XUMHYECKYI0 HH(OpMAaIIUIO,
MONTy4aeMyl0 U3  Pa3HBIX
HMCTOYHHKOB (cpencts
MaccoBOW MH(OpMAIUH, CETh
WNuTtepHeT u apyrue);

- BIIQ/ICTh OCHOBHBIMH
MeTOaMH1 Hay4HOTO
MO3HAHUS BEIIICCTB "
XUMHUYECKHUX SBJICHUI
(Habnronenwue, U3MEpEeHue,
9KCIIEPUMEHT,
MO/ICJIUPOBAHUE);

- YMEThb IPOBOJUTH PaCUETHI
0 XUMHUYECKUM GopMyliaM U
YPaBHEHUSAM XUMHUYECKUAX
pEaKUMii C MCIOJIb30BAaHUEM

8




3anUThl MH(OpMAIK, HHPOPMALTMOHHOM
0€30I1aCHOCTH JINYHOCTH,

buznuecKux BEJIUYMH,
XapaKTepU3YIONINX BeIllecTBa
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0beMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA

BELICCTBA; HCIIOJIB30BATh
CUCTEMHBIE XUMUYECKHE
3HAHUSA JUIS IPUHATHSA
pemeHuii B KOHKPETHBIX
JKU3HEHHBIX CUTyalUsX,

CBA3aHHBIX C BCIICCTBAMH H
HNX IPUMCHCHUEM

OK 04. D¢ddexTuBHO
B3alMOJICICTBOBATEL U
paboraTh B
KOJUIEKTUBE U
KOMAaHJIe

- TOTOBHOCTD K  CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH u
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMU yueOHO-
HCCIIEN0BATEIbCKOM, IIPOCKTHOMN u
COIMATLHOM JeSITCIIFHOCTH,

OBaanenue YHHBEPCAJIbHbIMHA
KOMMYHUKATHBHBIMH JAeHCTBUAMM:

0) coBMecTHas 1eITeJbHOCTD.

- ITOHUMATh u HCII0JIb30BATh
NIPEUMYILECTBA KOMaHIHOMN u
WHAUBUAYAIbHON paboOThI;

- MPUHUMATh eI  COBMECTHOMU
JIeATEIbHOCTH, OpraHN30BBIBATh u
KOOpPJAMHUPOBAaTH  JEHUCTBUA 1O €€
JOCTH>KEHUIO: COCTaBIIATH IJ1aH
JIEHCTBUM, paCIpeAcsATh POJIU C Y4ETOM
MHEHHUN Y4aCTHUKOB o0cyx1aTh
pe3yNbTaThl COBMECTHOU PabOTHI;

- KOOPJAMHUPOBAThH U BBIMIOJIHATH pabOTy B
YCIIOBHSIX PpEaJbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATh MTO3UTUBHOE
CTpaTeruyecKoe MOBEJACHUE B PA3IUUHBIX
CUTyallusiX, MPOSBIATb TBOPYECTBO U
BOOOpaKeHUE, OBITh NHUITUATUBHBIM
OBianenue YHHUBEPCAJIbHBIMHA
peryJATUBHBIMHM JeiCTBUSIMU:

I') NPHHSATHE ce0sl U APYTUX JIIOIei:

- T[PUHUMATb MOTUBBI M ApPTyMEHTHI
JpYrux JIOAEH IpU aHaIU3€ pe3yibTaTOB
JesATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO JAPYTHUX
JI0JIEH Ha OIIMOKU,

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MU
C MO3ULIHUU JPYTOro YeJI0BEKa,

- yMeTh IUIQaHHPOBATh U
BBITNOJIHATH XUMHUYECKHIA
HKCHEPUMEHT (IpEeBpaILCHUS
OpPraHMYECKUX BEILIECTB IPHU
HarpeBaHuH, MOJTy4YeHUe
STHJIIEHa M HU3YYEHHE €ro
CBOMCTB, Ka4€CTBCHHbIC
peakuMd  Ha  aJbJETUJBI,
Kpaxmall, YKCYCHYIO KUCJIOTY;
JIeHaTypanusi O€JIKOB  TpH
HarpeBaHuH, [[BETHBIC
peakuuu OeNKoB; MPOBOAUTH
peaKiuuu HMOHHOTO OOMEHa,
ONpEeNATh CpeAy BOJIHBIX
pPacTBOpOB, KauyeCTBCHHBIC
peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTHOH aMMOHHS; pellaTh
OKCIIEPUMEHTATBHBIC  33/1a4U
no Ttemam "Mertamel" u
"Hemeranibi") B
COOTBETCTBUU C TIpaBUIIaMU
TEXHUKH O€30MacCHOCTH TIPH
oOpalleHuu ¢ BelecTBaMH U
1a60paTOPHBIM
o0opynoBaHueM;
NPEJCTaBISITh  PE3yNbTaThl
XUMHUYECKOTO JKCIEPUMEHTA
B (¢opMe 3amucu ypaBHCHU
COOTBETCTBYIOIIUX PEAKLUN U
¢dbopMynupoBaTh BBIBOABI Ha
OCHOBE 3THX PE3YJIbTaTOB

OK 07.
ConelicTBOBaThL
COXPAHEHHUIO
OKpYKarollel Cpeibl,

B 00J1acTH KO0JIOrHYeCKOro
BOCIIMTAHUSA:

- cOPMUPOBAHHOCTh  IKOJIOTHUECKOM
KYJII:TypI:I, IIOHUMAHHUC BIIUAHUA

- copMHpOBATH
IPEeICTaBICHUS: 0
XAMHYECKOW COCTAaBIIAIOLIEH
€CTECTBEHHOHAY4YHOU




pecypcocOepeReHuIo,
MIPUMEHSATH 3HAHUS 00
M3MEHEHUU KIIMMarTa,
TIPUHITAITBL
OepexKIINBOTO
IIPOM3BOJICTBA,

3P PEeKTUBHO
JNIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIHsIX

COIIMAIbHO-3KOHOMUYECKUX  IPOLIECCOB
Ha COCTOSIHHE MPHUPOJHON U COIMAJIbHOU
cpenpl, OCO3HaHUE rI100aTBHOTO
XapakTepa dKOJIOTHYECKUX MpooIieM;

- IUIAaHUPOBAaHME U  OCYIIECTBICHUE
JNEUCTBUA B OKpYXKalOLIEH cpeae Ha
OCHOBE 3HAHMSA LEIeHd  YCTOWYMBOIO
pa3BUTHS YEIIOBEYECTBA;

aKTUBHOE HENIpUATUE JIEHCTBHI,
MIPUHOCSIIMX BPE OKPYKAOLIEH CPENE;

- yMeHUe MPOTHO3UPOBATH
HeOIaronpusiTHHIC 9KOJIOTHYECKHE
IIOCIICICTBHS MpeANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPAILIATh HX;

- pacIIMpeHUE OMbITa JAESITEIbHOCTU
3KOJIOTUYECKOW HANPaBIECHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEN0BATEIBbCKOU, IPOCKTHON U
COIIMATLHOM JeSITCIIbHOCTH,

KapTUHBI MUPa, POJIA XUMUU B
MIO3HAHWUHU SIBJICHUM MPUPOJIBI,
B (DOPMUPOBAHUH MBIIIIJICHHUS
U KYyJbTYpbl JIMYHOCTH, €€
(byHKIMOHATBHOM
TPAaMOTHOCTH, HEOOXOIUMOi
JUISL PELICHUS] MPAKTHYECKUX
3a1a4 " 9KOJIOTUYECKH
000CHOBAaHHOTO OTHOIIECHUS K
CBOEMY 310POBBIO u
MIPUPOJHOM CpeliE;

- YMETh COOJIIOAATh TMpaBUiIa
HKOJIOTUYECKU
1eJIeCO00Pa3HOr0 TOBEICHUS
B OBITY H  TpyAOBOMH
JEATEIbHOCTH B LETAX
COXPAHEHHUSI CBOETO 370POBbS
U OKPYXKAIOIIEW MPUPOAHOU
Cpenbl; YUYUTHIBATh OMACHOCTH
BO3JCHCTBUS  HA  JKHUBBIE
OpraHu3Mbl  ONpPENEIECHHBIX
BEIIIECTB, IIOHHUMAasl CMBICI
IIOKa3aTeis NpeaeabHON
JOITyCTUMOW KOHLICHTPALUH
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CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI

2.
OYVII. 09 XUMMU4
2.1. OObeM IUCHUIUIMHBI U BUbI Y4eOHOM paboThI

Bua yueOHo# padboThl O0bem yacoB
MaxkcumanbHas yueOHas Harpy3ka (Bcero) 72
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 72
B TOM YHCJIE:
1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 38
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocTtosTenpHas pabota o0ydaronierocs (BCero) -
[IpomexxyTounast arrectamus B hopme 3ayer ¢
OLICHKOM
2.2. Temaruueckuil IaH u COACPIKAHNEC TUCHUILINHBI
HanMeHoBaHIe Conep:xanue y4ye0HOro MaTepuaJa, 1adopaTopHbie ObLem
padoThI M MPAKTHYECKHE 3aAHATHSA, CAMOCTOATEIbHAS Yposenn
PasacIoB HTEM paGora o0yyaromuxcs, KypcoBasi padora (IpoeKT) (eciu uacos 0CBOEHMS
npeodycmMompeHo)
1 2 3 4
Pa3nes 1. OcHOBBI CTPOCHHSI BelleCTBa
Tema 1.1. Conepxanue
Crpoenue atoMoB [CoBpeMenHas Mozenb cTpoeHus atoma. CUMBOIMYECKUIA
XUMHYECKUX A3bIK  XUMHHM. XUMHYECKMH  DJIEMEHT. OJIEKTPOHHAs
DJIEMEHTOB M |koH(UTyparuss  atoma. Kmaccupukamuss  XUMHYECKUX
nopupoaa 3JIEMEHTOB (s-, P-, d-a;memMeHThI). BasieHTHBIC BJIEKTPOHBI.
XMMHUYECKON BaneHTHOCTb. DNEKTpOHHAsT TPUPOJA XUMHYECKOW CBSI3H.
CBA3U DIIEKTPOOTPUIIATENBHOCTh.  BHABI  XMMHYECKOW  CBS3M 2 1,2
(koBajieHTHAsl, WOHHAs, METAJUIMYecKas, BOJOpPOAHAs) U
CrocoObI e 00pa3oBaHUS
IIpakTuyeckue 3aHATHS
Pemienue 3amaHuii Ha  MCHOJIB30BAaHUE  XUMHUYECKOM
CMMBOJINKM M HAa3BaHUN COEIWHEHUN MO HOMEHKJIAType
MEXIYHAPOAHOIO COK03a TEOPETUYECKOM M IPUKIIATHOU
XUMHM W TPUBHAJIBHBIX HAa3BaHUM [UIsl COCTaBIICHUS
XUMHYECKHUX (DOPMYII IBYXaTOMHBIX COSTUHEHUH (OKCHIOB, 2 1,2
Cyab(GUIO0B, TUAPUIOB U T.I.) U JIPYIHMX HEOPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KIIACCOB.
[IpakTuueckue 3aJaHus Ha YCTAHOBJICHHUE CBSA3U MEXIY
CTPOGHHEM  aTOMOB  XHWMHUYECKHX  3JEMEHTOB U
MEePUOJNYECKUM  H3MEHEHHEM  CBOWCTB  XHUMHYECKHX
3JIEMEHTOB M WX COEJUHEHHUH B COOTBETCTBHUU C
nojoxxenueM [leprnonndeckoi CUCTEMBI.
Tema 1.2. Coneprxanue - -
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Ilepuonnueckuii
3aKOH U Ta0iInIa
.. MenneneeBa

IIpakTHYeckue 3aHATHSA

[lepuonuueckas cucrema XuUMHYECKUX 3yemMeHTOB J[.H.
MenneneeBa. @usznueckuil cMbica Ilepuoanueckoro 3akoHa
.. MenaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB
XUMHYECKHUX DJIIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U
CIOKHBIX BEIIECTB B COOTBETCTBHHU C IIOJIOKCHHUEM
xuMuyeckoro anemeHTa B llepuoamdeckoil cucreme.
MupoBo33peHUECKOE u Hay4YyHOE 3HAYCHUE
Ilepuonnueckoro 3axona .M. Menneneesa. IIporaossr
A.N. MengeneeBa. OTKpbITUE HOBBIX XHUMHUYECKUX
DJICMCHTOB.

Pemienue mpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUUECKUX
3aIaHUl Ha XapaKTepU3alUI0 XUMHUYECKHUX DJIEMEHTOB
«MeTammmyeckue / HEMETaINIMISCKHE CBOICTBA,
ANEKTPOOTPUIATENIBHOCTh ~ XUMHUYECKUX  AJIEMEHTOB B
COOTBETCTBUM C UX DJIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B TEPUOAMYECKON CHCTEME XHMHUYECKHUX
anemenToB .M. Menaeneepa

1,2

Pa3nen 2. Xumuueckue peakuuu

Tema 2.1.
Twurnsr
XHUMHYCCKHX
peakuuii

Coneprxanue

Knaccudukanus v TR XUMHUYECKUX PEAKLUil ¢ ydyacTHeM
Heopranmueckux  BemiecTB.  CocraBieHue  ypaBHEHHM
peaknuii COeTUHEHMS, PA3I0KECHI, 3aMEIIeHUsI, OOMEHa, B
T.4. peaKkIuil TOPEeHHUs, OKHCIICHUA-BOCCTAHOBIICHHUS.
YPaBHeHI/IH OKHCJICHUA-BOCCTAHOBJICHHS. CreneHb
okucienusa. OKuciIuTenab U BoccTaHoBUTENb. COCTaBleHHUE U
YpaBHUBAHUC OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ
METOJIOM  3JIEKTPOHHOTO OanaHca. OxucIuTeNHHO-
BOCCTAaHOBUTCIIbHBIC pCaknuun B npupone,
MPOM3BOJICTBEHHBIX  IpolLeccaXx M KU3HEAEATEIbHOCTU
OpraHu3MOB

1,2

IIpakTHYeckue 3aHATHSA

KonnuectBenHple OTHOmIEHHA B XxuMuu. (OCHOBHbBIE
KOJIMYECTBEHHbIE 3aKOHbl B XHMMHHM M pacyerbl IO
YPaBHEHMSM XUMHUYECKMX peakiuii. Moib Kak enuHuIa
KOJIMYeCTBAa  BemlecTBa. MousipHas Macca.  3aKOHBI
COXpAaHEHUs MacChl M DJHEPruu. 3akoH ABOraapo.
ModsipHblii 00beM razoB. OTHOCUTEIbHAS IIJIOTHOCTH Ta30B.
Pacyersl 1O ypaBHEHUAM XMMHUYECKUX pEaKIH C
UCIOJIb30BAHUEM MacChl, 0ObeMa (HOpMaJbHBIC YCIIOBHS)
ra3oB, KOJJM4YECTBA BELICCTBA

1,2

Tema 2.2.
DNEKTPOIUTHYECKA
s JUCCOLIHALMS U
HOHHBIA OOMEH

Conepxanue

Teopus 3JIEKTPOJIUTHUECKOMN IYICCOIIHAIINH. Honrl.
DJNEeKTPOIUTHI, HEAIEKTPOIUTHL. Peakimn MOHHOTO OOMEHa.
CocraBneHnue peakiuii HFOHHOro 0OMEHa IyTeM COCTaBJICHUS
HX IMOJIHBIX U COKpAICHHBIX HOHHBIX ypaBHeHHﬁ. Kucnorno-
OCHOBHBIE pEaKIMU. 3aJaHHus Ha COCTaBJICHUE HWOHHBIX
peakuuii

1,2

IpakTuyeckue 3aHATHS

JlaGopatopnas pabora “Tunbl XUMUYECKUX peaKIuii’.

1,2
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UccnepoBanue TunoB (10 COCTaBY M KOJMUYECTBY MCXOJIHBIX
U 00pa3yloIIMXCs BEMIECTB) W MPU3HAKOB XUMHUUYECKHX
peakuuii.  [IpoBemeHue  peakuuidi  HMOHHOTO  OOMEHa,
ONpeleleHUuEe Cpeapl BOJAHBIX pPACTBOPOB. 3aJaHus Ha
COCTABJICHUE MOHHBIX PEAKLIHI

KonTpoasnas
pa6ora 1

CTpOGHI/Ie BCIICCTBA U XUMHUYCCKHUEC PCAKINN

Pa3znen 3. CtpoeHue U CBOIICTBA HEOPTraHMYECKHUX BelIeCTB

Tema 3.1.
Knaccudukanus,
HOMECHKJIATypa 1

CTpOCHHE
HEOPTaHHYECKUX

BEILIECTB

Conepxanue

[Ipenmer  Heopranmueckod  xumuu.  Knaccudukarus
HEOPraHW4YeCKnX BewlecTB. [IpocTeie M CII0KHBIE BELIECTBA.
OCHOBHBIE ~ KJIACChl ~ CJIOXKHBIX  BEIIECTB  (OKCHBI,
TUAPOKCHIBI, KHCJIOTBI, COJIN). B3auMocBss3b
HEOPraHWYeCKHX  BEIIeCTB.  ArperarHble  COCTOSIHUS
BemecTBa. Kpucrammmieckue u aMmopgHbie BemecTBa. THITbI
KPUCTAJUIMYECKUX  PEUIETOK (aTOMHas, MOJIEKYJISIpHAs,
WOHHAs, MeTajulnueckas). 3aBUCHUMOCTh  (PU3MUYECKHX
CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PELICTKU.
3aBUCHMOCTh XUMHUYECKONW AKTHMBHOCTH BEIIECTB OT BHJAA
XMMHYECKOM CBA3M M THUNA KPUCTAUIMYECKOW PELIETKH.
[TprurHbI MHOrO0Opa3us BENIECTB

1,2

IIpakTHYeckue 3aHATHSA

HomeHnknarypa HEOpPraHMYECKHMX  BEIECTB: Ha3BaHHE
BEIIECTBA MCXOJS M3 HUX XHUMHUYECKOH (OPMYINbI WIH
COCTaBJIEHHE XUMHUYECKOW (HOpMyJIbl MCXOASl U3 Ha3BaHUSA
BemectBa 1no  MexayHapoxnoit  (MIOITAK)  umm
TPUBUAIIBHON HOMEHKIIATYPE.

Pemenne mnpakTHYecKMX 3aJaHMi 1O KiaccuuKanuy,
HOMEHKJIAType U XMMHUYECKUM (pOpMyJIaM HEOPraHUYECKUX
BELIECTB PA3IMUHBIX KJIAacCOB (yrapHblil ra3, yrJ€KHUCIbIN
ra3, aMMMAaK, TalleHas W3BECTb, HETAIICHAas H3BECTD,
IIUTbEBAsl C€OJAa U JpPYruX): Ha3blBaTb U COCTABIATH
(bopMmyb XUMHUYECKHX BEIIECTB, ONpECIIATh
MIPUHAJIEKHOCTD K KJaccy.

Hcrounnknu xumudecko nHbOpMauu (CpeICTB MaCCOBOM
uHpopmanuu, cerb HMurepuer wu apyrue). Ilouck
nHpopManuu MO  HAa3BaHUSM, uaeHTU(GUKATOpaM,
CTPYKTYpPHBIM (hopMyIam

1,2

Tema 3.2.
dusuko-

Conepxanue

1,2
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XUMHUYCCKUEC
CBOICTBa
HEOPTraHUYECKHUX
BEIICCTB

Metamnel. OOmue ¢(u3MYecKne W XUMHYECKHE CBONCTBA
MeTauioB. CrocoObl ToNydeHHs. 3HAYCHHE METAIOB U
HEMETAJUIOB B MPUPOJE U KU3HEACITEIILHOCTU YEJIOBEKa U
opranu3moB. Koppo3ust MeTasIjIoB: BUJIBI KOPPO3HH, CTIOCOOBI
3allIUTHl METAJUIOB OT KOPPO3UU

Hemeramnpl. O0mue ¢u3uvecKkne M XUMUYECKHE CBOMCTBA
HeMeTaJJIoB. TunuuHble cBoiicTBa HemetayuioB [V- VI
rpynm.  Krnaccudukanus u  HOMEHKIATypa COCIWHEHUN
HeMeTalmioB.  KpyroBopoThl OHOTEHHBIX JJIEMEHTOB B
pupoJie

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
BEIIECTB (OKCHUIIOB, THAPOKCUIIOB, KHUCIOT, COJEH | Jp.).
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB MPOCTHIX BEILECTB,
BOJIOPOJHBIX COCTMHEHHM, BHICIITUX OKCHJIOB U THAPOKCHJIOB

IIpakTHYecKue 3aHATHS

CocraBieHrue ypaBHEHH XUMHUYECKUX PEAKIHUA C y4acTHEM
MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIIECTB: METAJLJIOB U
HEMETAJUIOB;,  OKCHJIOB  METAJJIOB,  HEMETAUIOB U
aM(pOTEepPHBIX  DJIEMEHTOB,  HEOPTraHWYECKHX  KHUCJOT,
OCHOBaHUN U aM(OTEpHBIX TUIPOKCHUIIOB; HEOPTraHHMUECKUX
COJIEH, XapaKTEPU3YIOLIUX UX CBOKCTBA.

Pemrenne  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKHUX
3alaHuil Ha CBOMCTBa, COCTaB, MOJIydeHHE M Oe30macHoe
WCIIOJIb30BAHUE BAKHEWIIMX HEOPraHWYECKHUX BEUIECTB B
OBITY U IPAKTHYECKOH JIeATEIHbHOCTH YeJIOBEeKa

Tema 3.3.
Nnentndukanus
HEOPTaHUYECKUX

BEILIECTB

Conepxanue

IIpakTuyeckue 3aHATHS

JlaGopatopnast pabota «MaeHTUUKAIMS HEOPTaHUYECKUX
BEILIECTBY.

Pemenne »KCHEpUMEHTANBHBIX 3a/ad [0 XHUMHUYECKHM
CBOICTBaM METAJUIOB M HEMETAJUIOB, IO PACIO3HABAHUIO U
MOJTYYCHUIO COCTMHEHNH METAJJIOB U HEMETAJJIOB.
Wnentudukarms HEOPraHNYECKUX BEIIIECTB C
UCTOJb30BaHUEM  HMX  (DU3MKO-XMMHUYECKUX  CBOMCTB,
XapaKTEepPHBIX KAueCTBEHHBIX peaknuil. KauecTBeHHBIE
peakiuu Ha cynbdar-, kapOoHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHSI

KonTpoiabHnas
padora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB

1,2

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX BelleCTB

Tema 4.1.
Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEILIECTB

Coneprxanue

[TosiBneHne W pa3BUTHE OPraHMYECKOM XUMHUHM KaK HAyKH.
[Ipenmer opranmyeckol xumuh. MeCTO U 3HAaYCHHE
OpraHNYeCKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHHE KaK MOPSJOK COCTUHEHHUs aTOMOB B
MOJIEKYJIE COINIACHO UX BAJIEHTHOCTU. OCHOBHBIE MOJOKEHUS
TEOPUU XUMHUUYECKOTO CTPOCHUSI OPraHUYECKHX COECIUHEHHM
AM. bBytnepoBa. VYriepoaHbIil CKEJIET OpPraHUuYeCcKoOM
MOJIEKYJIbI. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO
CTpOeHHUsI MoJIeKyn. M3omMepHst 1 H30MepBl.

1,2
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[Tonatue o gyHkmoHanbHOM rpynne. Pagukan. [TpuHuunst
KJ1accupuKauuu OpraHUYECKUX COCIUHEHUIA.
MexnayHnapoanas HOMEHKJIaTypa u MIPUHIIUATIBI
HOMEHKJIATYpbl OpraHu4yeckux coeauHeHuil. IlonsTue 00
a30TCOJIEPXKAIUX COCAMHEHUSX, OHMOJIOTHYECKH AaKTHBHBIX
BemiecTBax  (yriieBojax, KMpax, Oenkax W Ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA

HoMeHknaTypa OpraHM4eckux COEIUHEHMH OTHEIbHBIX
KJIacCOB (HACBHIIIICHHBIC, HEHACHIIIICHHBIE U apOMaTHYECKHUE
YIJIE€BOAOPOABI, CIHUPTHI, (EHOJbI, albJETUABI, KETOHBI,
KapOOHOBbIe KHUCIOTHI M J1p.) CocTaBieHUE TMOJNHBIX H
COKpAILlEHHBIX  CTPYKTYPHBIX  ()OpMYyJd  OpraHMYECKUX
BEIIECTB OT/EIbHBIX KJIACCOB, MCIIOJIb3YSl UX HA3BaHUS IO
CHUCTEMATUYECKON M TPUBUAIBLHON HOMEHKJIAType (ITHIICH,
alleTWICH, TJMLEpUH, (eHos, (GopMaibAerull, YKCyCHas
KHCJIOTa, TiuIuH). PacueTsr mpocreiimelr  GopMyIbI
OpPTraHUYECKOM MOJIEKYJbI, UCXO/S U3 JIEMEHTHOI'O COCTaBa

(B %)

Tema 4.2.
CBoiicTBa
OpraHN4YeCKHUX
COCIMHECHHUH

Conepxanue

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COECIUHEHHI
OTIIETBHBIX KJIACCOB (OCOOCHHOCTH KJIacCUpUKauu U
HOMEHKJIATYpbl BHYTPH KJacca,; TOMOJOTHYECKUU psI U
obmass dopmyna; wu3oMmepus; (U3NYECKUE CBOWCTBA;
XUMHYECKHE CBOMCTBA; CTIOCOOBI MOTYUICHHS):

— TpeJeNibHbIe YIIeBOAOPOAbl (aJKaHbl M LHKIOAIKAHBI).
['openue MeraHa kak OJMH U3 OCHOBHBIX MCTOUYHHUKOB TEILIA
B TMPOMBINIUIEHHOCTH M ObITy. CBOICTBa NPHUPOAHBIX
YIJIEBOJOPOJOB, HAXOXKJIECHHE B MPUPOJIE M TNPUMEHEHHUE
aJIKaHOB;

— HempeenbHble (aJKEeHbl, AJKUHBl M AJIKAAUEHBI) W
apoMaTHYecKue YrieBoAopoabl. ['opeHue aieTuieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYpHOTO TUIAMEHHU [IJISl CBApPKU U
PE3KH METaNIOB

— KHUCJIOPOACOJEpKAIIUE COCTUHEHUS (CIUPTHl U (HEHOIIBI,
KapOOHOBBIE KHCIOTHI M 3(UPBL, aNbIETHAbl U KETOHBI,
KUPHI, YTJICBOIBI). [IpakTrueckoe MIPUMEHEHUE
STWIEHIJIMKOJS,  TauiepuHa,  ¢enona.  IlpumeHnenue
¢dbopmanpaeruia, aneTanbAeru1a, YKCyCHOM KUCIOTHL. Mblia
KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT. Morolue CBONCTBA
MbLIa

— a3oTcojepKalue CoeqUHEeHUs] (AaMUHBI U aMHUHOKHCIIOTHI,
6enku). BeicokoMoneKynsipHble COeTMHEHHS (CHHTETHYECKUE
U OMOJIOTHYECKU-aKTHBHBIC). Monowmep, MTOJTMED,
CTpYKTYpHOE 3BeHO. [lonumepu3alius 3TuaeHa Kak OCHOBHOE
HaIpaBJIEHUE €0 UCIOIb30BaHUS.

'enernueckass CBsI3b  MEXJY KJIaccaMHd OPraHUYECKHUX
COETUHEHUN

IpakTuyeckue 3aHATHS

1,2
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CBoiicTBa OpraHMYECKUX COCIUHEHHM OTIEIbHBIX KJIACCOB
(TpuBHaNbHAsS u MeXIyHapOaHAs HOMEHKJIaTypa,
XUMHYECKHE CBOWMCTBA, CIIOCOOBI TONy4YEHUs): MpeneibHbIC
(ayIKkaHBI ¥ MUKJIOATKAHBI), HEMPEACIbHbBIE (AIKEHBI, aJKUHBI
U aJKaJueHbl) U apOMATUYECKHUE YTIJIEBOJOPOIbl, CIUPTHI U
(dbeHompl, KapOOHOBBIE KHUCIOTHI M A(QUPHI, AIBACTUIL U
KETOHbI, aMHUHbl U AMUHOKHUCIOTHI, BBICOKOMOJIEKYIISIPHbIC
COCAMHEHMS. 3aJaHusi Ha  COCTAaBJICHHE  YpaBHEHUM
XUMHUYECKUX PEAKIUN C y4acTHUEM OpPTraHUYECKHX BEILIECTB
Ha OCHOBaHUH MX COCTaBa U CTPOCHHUS

CocraBieHue cxeMm peakinuidé (B TOM  4HCIEe IO
MIPeITI0KEHHBIM LENoYKaM MpeBpaLICHUIT),
XapaKTEePU3YIOUIUX XUMHYECKUE CBONCTBA OPraHUYECKHUX
COEMHEHUI OTAENBHBIX KJIACCOB, CIIOCOOBI UX MOJIYYECHUS U
Ha3BAHUE OPraHUYECKUX COECAUHEHHN MO TPUBHAIBHON WU
MEKIYHAPOJHON CUCTEMaTUYECKON HOMEHKIIAType.

Pemienue  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKHUX
3aJaHMid  HAa  CBOWCTBA  OPraHMYECKHUX  COEAMHEHHI
OTJIETIbHBIX KJIACCOB

IpakTuyeckue 3aHATHS
JlaGopatopnass pabGora  “IIpeBpamieHust  OpraHHYECKUX
BELIECTB IPY HarpeBaHuu'.

[lonyyenue  STWieHa W HW3YyYEHHE  €ro  CBOMCTB.
MopenupoBaHue MOJIEKY] M XMMHYECKUX IIPEBPAILCHU HA
IIpUMeEpe 3TaHa, STHICHA, AETWICHA U JIp.

Tema 4.3.
Nnentndukanus
OpPraHUYECKUX
BEIIIECTB, UX
3HAYEHUE U
MPUMCHCHHE B
OBITOBOH U
MPOU3BOACTBEHHOM
IEeITEIbHOCTH
yejgoBeKa

Coneprxanue

buooprannueckue COCIUHEHHS. IIpumeHeHue u
Ouosoruueckast pojib yrieBoaoB. OKHUCIEHUE YIIeBOJIOB —
UCTOYHHMK DHEPrUU  KHUBBIX  opraHu3moB. ObsacTtu
MIPUMEHEHUs] aMUHOKUCIOT. [IpeBpaieHust 6eIK0B MUIIH B
OpraHu3Mme. buonoruueckue byHKIIUN OEIKOB.
buonornueckne ¢GyHKIMM KUpoB. Poib opranmdeckoit
XMMHUU B pEIICHUH NMPOoOIieM MUIIEBON 0€301acCHOCTH

Pone  opranmyeckoii XUMHUHM B peIIEHUH MPOOJIeM
HHEPreTU4ecKoil 0e30macHOCTH, B Pa3BUTHH METUIIMHBI,
CO3JJaHUU HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUU
(ampTepHATHBHBIE  MCTOYHMKM  3Hepruu). OnacHocTh
BO3/ICUCTBUS HA XKUBbBIE OPraHU3Mbl OPraHUYECKHUX BEILIECTB
OTIENBHBIX KJIACCOB (YIJIEBOJOPOBI, CIHUPTHI, (PEHOIBI,
XJIOPDOPraHUYECKHe MPOU3BOJHBIC, aNbICTUABl U Ap.),
CMBICJI ITOKA3aTeNs IPEIENbHO AOIMYCTUMON KOHIIEHTpaIu1

1,2

16




IIpakTHYeckue 3aHATHSA

Jlaboparopnast pabora: “UneHTudukanus OpraHUYECKUX
COEJIMHEHUH OTJENbHBIX KJIACCOB™

Wnentudukanus OpraHU4YeCKUX COEAUHEHHH OTIENIbHBIX
KJIacCOB (Ha MpUMepe albJETUIO0B, Kpaxmala, YKCYCHOU
KHCJIOTHI, OCJTKOB M T.I.) C HMCIOJIb30BaHUEM WX (PU3HUKO-
XUMHYECKUX CBOHCTB UM  XapaKTEPHBIX KAueCTBEHHBIX
peaknuii. Jlemarypamus Oenka npu HarpeBaHuu. lIBeTHBIC
peakiuu OenkoB. BO3HMKHOBEHHE aHAIMTUYECKOTO CHTHAIA
C TOYKHM 3pEHHUS XMMHUYECKHX IPOLECCOB MPHU MPOTEKaHUU
KAueCTBEHHOW PEaKIH, MO3BOJSIONEH MACHTU(UIINPOBATH
MIpeIJI0’KEHHbIE OpraHMYeCKre BEIIeCTBa

KonTpouabnas
padora 3

CrpyKTypa 1 CBOICTBa OPraHUYECKUX BELLECTB

2

Pa3nen 5. Kunernueckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAH

U XUHMHYECKHUX pealcunﬁ

Tema 5.1.
CxopocTh
XHUMHYECKHX
peaKkuuid.
XHUMHYECKOE
paBHOBeEcCHE

Conepxanue

CkopocTh peakuuH, €€ 3aBUCHUMOCTb OT pa3iuyHbIX
(bakTOpOB: MPUPOIBI PEAruPYIOLINX BEIIECTB, KOHIEHTPALUU
pearupyromux BCIICCTB, TCMIICPATYPhL u miomanu
PEaKIIMOHHON MTOBEPXHOCTH. Tennobie 3 dexTh
XUMHUYECKUX PeaKluid. DK30- U 3HIOTEPMHUUECKHUE, PEAKIUH.
O6parumocTh peakiuii. XUMHUYECKOE pPABHOBECHE W €ro
CMELICHHE TMOJa  JCHCTBHEM  pa3iMYHbIX  (PaKTOpOB
(KOHILIGHTpalMsl pEareHTOB WM MPOAYKTOB peakiuH,
JaBJICHHUC, TeMHepaTypa) 1 CcOo34aHus OINTHUMAJIbHBIX
YCJIOBUM MPOTEKaHUsI XUMUYECKHX mnporneccoB. [Ipunuun Jle
[laTense

1,2

IIpakTuyeckue 3aHATHS

PemreHne npakTukO-OpUEHTUPOBAHHBIX 33laHUN HA aHAJIU3
(GakTopoB,  BIUSIONMX HAa  HM3MEHEHHE  CKOPOCTHU
XMMHYECKOM pEeaKkUuH, B T.4. C NO3HUIMUU SKOJIOTHYECKHU
1enecoo0pa3Horo TOBEACHUST B OBITY W TPYAOBOMU
NESATEIBHOCTH B IIEJSIX COXPAHEHMSI CBOETO 3J0POBbSI U
OKpY>Karolle MpUpPOTHON CPEIbI.

PemeHne  NpakTUKO-OPUEHTUPOBAHHBIX  3aJaHUM  HA
npuMmeHenue npuHiuna Jle-lllatense 18 HaxoXIeHHs
HaIpaBJICHUS CMEIICHHUS] PAaBHOBECUSI XUMUYECKON peakinu
u aHanu3  (aKTOpoB, BIMAIOIIMX HA  CMEIIECHHE
XUMHUYECKOTO PaBHOBECHUS

1,2

Pa3znen 6. PacTtBopbl

Tema 6.1.
ITonsarue o
pacTBopax

Coneprxanue

PactBopenune kak (pU3MKO-XMMHYECKHUH Tporiecc. PacTBOpBHI.
CriocoObl  TIPUTOTOBIIEHHUSI  PACTBOPOB. PacTBOPUMOCTB.
MaccoBass  [0Ji1  pacTBOpeHHOro  BemiectBa.  CMbICH
MOKa3aTeNsl MPelebHO JOMYCTUMOM KOHUEHTpaluu U €ro
HCIOJIb30BAaHUE B OLIEHKE SKOJIOTMYECKON 0€30M1aCHOCTH.

[IpaBuna SKONOTHYECKH LEIECOOOPAa3HOTO TOBEACHUS B
OBITY U TPYJOBOH JEATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO
30POBbSl U OKPYXAIOLEH HMPUPOJHOM Cpelbl; ONACHOCTb

1,2
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BO3JICUCTBUS HA )KUBbIE OPTaHU3MBbI ONPEICICHHBIX BEIIECTB.
Pemennie mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/JaHui

Ha pacTBOpEL, HCIIOJIb3yEMBIE B OBITOBOA 51
MTPOM3BOJICTBEHHOM JICSTEIIHHOCTH YEJIOBEKA
Tema 6.2. Copepxanue N
HUccnenosanue

CBOMCTB PacTBOPOB

IIpakTu4yeckue 3aHATHS

Jlaboparopnas pabota «I[IpuroroBneHue pacTBOPOB».
[IpuroToBneHue pacTBOpoOB 3aJaHHOM (MaccoBol, %)
KOHIIEHTpaLuu (c IIPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeZieSieHue Cpeibl BOJAHBIX PACTBOPOB.
Pemenwuie 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB

1,2

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlePKAHUE (COAepPKaHHue MPUKJIATHOTO MOYJIfA)

Pazgen 7. Xumusi B ObITY M IPOU3BOJCTBEHHOM €ITEJIbHOCTH YeJI0BeKa

Tema 7.1.
Xumus B ObITY U
MPOU3BOACTBEHHOMN
JIeATeIIbHOCTH
YyeJioBeKa

Conepixanue

Hogeiiue nocTkeHUs XMMUYECKON HAYKH U XUMUYECKOM
TexHOoJIoruu. Poilb XuMuu B 00eCIeUeHUN 3KOJIOTHYECKOI,
SHEPTeTUYECKOW W THUIIEBON 0€30MacHOCTH, Pa3BUTHH
Meauiuubl. [IpaBuna moucka W aHaIM3a XUMUYECKOU
nHpOpMaMu W3 Pa3IMYHBIX WCTOYHUKOB (HAy4dHass W
yueOHO-Hay4Has  JHTepaTypa, CpPEACTBA  MacCOBOWM
nH(popmanuu, cetb UHTEpHET)

IIpakTHYeckue 3aHATHSA

Ilouck w aHamM3 KEMCOB O MPUMEHEHWH XHMHYECKHUX
BEIIECTB M  TEXHOJOTMH ¢  yderoM  Oymymiei
poeCCUOHATBHON JEATETLHOCTH MO TEMaM: Ba)KHEHIIHE
CTPOUTCIIbHBIC MaTCPpUAJIbl, KOHCTPYKIIMOHHBIC MAaTCPUAJIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepuasbl JUIsl SJIEKTPOHUKH,
HaHOMaTCpUaJIbl, TEKCTHUJIBbHBIC BOJIOKHA, NCTOYHHUKHN
SHEPTUHM, OpraHMYeCKHe W MHUHepaibHble YIO0OpeHHs,
JICKApCTBCHHBIC BCIICCTBA, 6I>ITOBa$I XHUMMUAI.

3amuta: [IpeacraBienue pe3yabTaToB PEIICHUS KEMCOB B
(dbopMe MUHU-IOKJIa/1a C pe3eHTaIuei

1,2

Bcero

72
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JUCIHUIIVIMHBI OYI1.09 XUMUA

3.1. MarepuanbHO-TEXHHUUECKOE 0OeCTIeUeHUE

JIist peanu3anuy MPOTpamMMbl TUCHIUTIIUHBI JTOJDKHBI OBITH TIPETYCMOTPEHBI
CIIEYIOIIME CIEUAIbHbIE MOMEUICHHs: Y4eOHbI KaOMHET XUMHUH W/HIK yuyeOHOU
XUMHUYECKOH JTab0opaTopuu.

O6GopynoBanne y4eOHOro ka0uHera (HArJIsiAHbIE TMOCO0OUA): HAOOPHI
HIAPOCTEP>KHEBBIX ~ MOJEJNEH MOJIEKYJ, MOJEIU KPUCTAUIMYECKUX  PEUIETOK,
KOJUIEKIIUU MPOCTHIX U CIOKHBIX BEIIECTB U/WUIIN KOJUICKIIUU MOJIUMEPOB; KOJIEKIIHS
TOPHBIX MOPOJ U MUHEpAJIOB, Tabiuia MenaeneeBa, yueOHbie GUIbMBI, [TU(POBHIS
o0Opa3oBaTeNbHbIE PECYPCHI.

Texnnueckue cpeacTtBa O00y4YeHHsl: KOMIIBIOTEP C  YCTPOMCTBAMH
BOCIIDOMU3BEJCHUS  3BYKa, [PHUHTEP, MYJbTHUMEAHA-TIPOEKTOP C  DKPAHOM,
MYJIbTUMEINMHAS JOCKA, YKa3Ka-NPE3EHTEP sl IPE3CHTALMM.

OoOopynoBanue Jjadoparopuu ¥ padoYux MecT Ja0OPATOPMU: MEH3YPKH,
MUTETKU-KaNeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JTYIbI, MPEIMETHBIE U TTOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIs  KamlelbHbIX peakiuuii, GuibTpoBanbHas Oymara,
MPOMBIBAJIKH, CTEKJISTHHBIE TPOOUPKH, pPE3WHOBBIE TPOOKH, (QoHapuKH, HAOOP
PEaKTUBOB, CTEKJISHHBIC MAJOYKU, ITATUBBI I MPOOUPOK;, MEPHBIC IHIUHIPHI,
BOPOHKH CTEKJISIHHbIC, BOPOHKH JenuTeNbHble mnHapudeckue (50-100 mun), crynku
c mectukoM, ¢GapdhopoBbIe YalllKH, MUHIETHI, GUIBTPHI OymMakHbIe, BaTa, Mapis,
YacoBbI€ CTEKJIA, 3JIEKTPOIUIMTKH, JTAOOpAaTOPHbIE IITATUBBI, CIMPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOP IJIsi TOJY4YEHHUs ra3oB (WJIM MPOOUpPKA ¢ Ta300TBOJAHON TpyOKOH),
JIepKaTeNu JJi1 TPOOUPOK, CKIISIHKU JJI XpAHEHHs] pEaKTHUBOB, Pa3/laTOUYHbIC JIOTKH;
xumudeckue crakadsl (50, 100 u 200 Mi1); mImaTeny; MUHIETHI; TUTCIbHBIC ITUIIIIBI,
CEKyHJOMEpHI (Taiimepsl), MepHbie TTpooupku (Ha 10-20 mu1) u MepHbIe KOJIOBI (25,
50, 100 u 200 wmu), BoasHas OaHA (WU TEPMOCTAT), CTEKJISHHBIC NAJIOYKU;
KOHWYecKue KoJiobl it TuTpoBanus (50 u 100 mMui1); MHAMKATOPHBIE TMOJOCKU IS
onpenenenus pH u ctanaapTHas MHAUKATOPHAS IIKAJIa; YHUBEPCATIbHBIN UHAUKATOP;
nunetku Ha 1, 10, 50 mu (mim mo3zatopsl Ha 1, 5 u 10 Mun), GropeTkH 711 TUTPOBAHMUS,
MeauuuHckue mmpuibl Ha 100-150 Mo, nabopaTopHble W/UIU AaHATTMTUYECKUE BECHI,
pH-MeTphl, cymunbHbli mikad, u Ap. J1adopatopHoe 000pya0BaHUE.

3.2. HWudopmanuonHoe odecrevyeHue peanu3anum NporpamMmel

1. Jns peanmuzanmu mporpamMmbl OMOInoTedHbId (OHA 00pa3oBaTebHON
OpraHW3allid JIOJDKCH WMETh TeYaTHBIE W/WIM JJICKTPOHHBIC 00pa3oBaTEIbHBIC U
WHOOPMAITMOHHBIE  PECypChbl, PEKOMEHIOBAaHHBIC IS  HMCIOJB30BaHUS B

00pa3oBaTeILHOM TpoIiecce, He CTapIie 5 JeT C MOMEHTA U3JIaHuUS.
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2. Pexomennyembie Ie4aTHEIE U3IaHUS o peann3anuu
00111€e00pa30BaTeIHHOM JTUCHUATUIAHBI IIPEICTABJIEHBI B METOINYECKUX
PEKOMEHAIMSX 10 OpTraHU3alui O0ydICHUSI.

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

OCHOBHBIC HCTOYHHMKH:

1.  Xwumus. TexHomorudeckuit mpoguiab: yueo. Al CTyICHTOB YUPEKICHUM
cpea. mnpod. oOpaszoBanus; l-e wuzganue, ['aOpuensn O.C., Octpoymor W.T'.,
OOmIecTBO ¢ OrpaHUYEHHON  OTBETCTBEHHOCTHIO (Opa30BaTEIbHO-U3IATEIHLCKHMA
LHEHTp «AKaaeMus»

2. Xwumusi. EcrtecTBeHHO-HayuHBI Tpoduib: yuebd. UIsI  CTYJIEHTOB
yapexaeHuil cpen. mpod. oopazosanus; 1-e uznanue, 'abpuensa O.C., OctpoymoB
WN.I'., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHI0O  OOpa3zoBaTeIbLHO-
U3JIaTeITLCKUH EHTP «AKaIEeMUs»

3. Xumusa. ba3oBelii  ypoBeHb: y4eOHWUK JUII  0Opa3oBaTEIbHBIX
OpraHu3aluii,  pealu3ylonmx  o0pa3oBaTeIbHBIE  MPOTPAMMBI  CPEIHETO
npodeccuonansHoro obpaszoBanus; 1-e uzmanme/Pymsutuc I'.E., ®enpaman O.I./
Ak1mmoHepHoe o01ecTBO « AKImoHepHoe oo1ecTBo «IIpocsemnienne»

4. Xumwus. TecTsl, 3a1a4M ¥ yNpaXHEHUs: Y4eOH.ocoOue aJisi CTYJEHTOB
yupexzaeHuil cpea. npod. oopazosanus/I'abpuensu O.C., JIvicoBa I'.I'., 1-e uznanue,
OOmIecCTBO ¢ OrpaHUYEHHON  OTBETCTBEHHOCTHIO (Opa30BaTEIIbHO-U31ATEIbCKHMA
LHEHTP «AKaaeMUsI»

5. Xumus. [Ipaktukym: yue6. mocobue st CTYACHTOB YUPEKICHUNU Cpe/l.
npod. obpazoBanus /I"abpuensa O.C., OctpoymoB W.I'., CnankoB C.A. u apyrue
non pex. ['abpuensina O.C.

6. Xwumwus: 0a30BbIA ypOBEHb: TPECHUPOBOYHBIC U MPOBEPOUYHBIE PAOOTHI:
ydueOHoe mocobue, pazpaboTaHHOE B KOMIUIEKTE ¢ YYEOHUKOM JIJIsl 00pa30BaTeIbHBIX

OpraHu3alWi, pealu3ylNMX  o0pa3oBaTeIbHBIC  MPOTPAMMEBI CpeIIHeTO
npodeccuoHanbHOro oOpaszoBanus, Pageunkuit A.M., 1-e uzpanue; OOIIECTBO C
OTpaHUYCHHOM OTBETCTBEHHOCTBI0O  OOpazoBaTeNbHO-U3MATEIBCKANA  IIEHTP
«AkageMus

JlonoJIHUTeIbHbIE HCTOYHUKHU
1. INabpuensn O.C. Xumusa. 10 xmacc. ba3oBblii ypoBeHb: yueO. st
ob1eo0pazoBar. yupexaenuit. — M., 2022.
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2. ['a6puensa O.C. Xumwms. 11 kmacc. ba3oBbiil ypoBeHb: yuel. ans
ob1reo0OpasoBar. yupexaeHuit. — M., 2022.

1. INabpuensn O.C. Xumus: aua  npodeccuid W CeHHAIbHOCTEH
texHuueckoro npoduis: yuebnuk. / O.C. I'abpuensn, U.I'. OctpoymoB. — 4 wu3.
Crep.- M.: U3narensckuil neHTp «Akagemus», 2021.

2. Tlabpuensn O.C. mnpaktukym 10 0OIIed, HEOPraHUYECKON W
oprannyeckoil xumuu: yue6. [locobue msa crynentoB cpen. [Ipod. Yuebd. 3aBenennii
/ O.C. I'abpuensu, .I'. Octpoymon, H.M. [lopodeera — M.,2020.
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4. KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHUA
JAUCHUIIJIMHBI OYIIL.09 XUMMUA

KonTpoiib

N OLCHKa pE3YyJIbTaTOB

OCBOCHUA

y4eOHOM  JUCHUIUIUHBI

OCYIICCTBIACTCS IPCIIOAABATCIICM B IIPOLIECCC ITPOBCACHUA ITPAKTUICCKUX 3aHATUN U

7abopaTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBIMOTHCHUS OO0YYaIOIIUMHUCS

VH/IMBUIYaJIbHBIX 33JJaHHUH, TPOEKTOB, UCCIICIOBAHUN.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabratr 00y4yeHust Tumst Oueﬂoqﬂub =
MeponpusATHIA
I | OcHOBHOE conep:kaHue
1 Pasznea 1. OcHOBBI @opuyposarr
0a3oBble MOHSITHS U
CTPOEHHS BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CrtpoeHue aToMOB CocraBnars xummnueckue (1.  Tect «CtpoeHue aTromosB
XUMHUYECKHX DJIEMEHTOB |(DOPMYIIBI COSTUHEHUH B |XUMHUYECKUX 3JICMCHTOB u
U IPUPOJa XUMHUYECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOHN CBSA3U.
CBSI3U CTEIICHbIO OKHUCICHUS 2. 3amaum  Ha  COCTaBJICHUC
XAMUYCCKHUX DJIEMEHTOB, |XHMMUYCCKHX dbopmyn
WCXO/ISI U3 BaJICHTHOCTH U |IBYXaTOMHBIX COCAUHCHMI
AJIEKTPOOTPHUIIATEIHFHOCTH |(OKCHUIOB, CYIb()HI0B, THAPUIIOB
U T.OL).
3. 3amaHusg Ha HCIOJB30BaHUE
XUMHYSCKOMN CUMBOJIMKH u
Ha3BaHUM COE€IUHEHUN o
HOMEHKJIATypEe MEXyHApOIHOTO
cor3a TEOPETUYECKOMN 51
MPUKIATHON XUMUU Hu
TPUBHAIBHBIX ~ Ha3BaHUU  JUIA
COCTaBJICHHS XAMHYECKUX
bopmyn JIBYXaTOMHBIX
COEAMHEHHI (oKCcuaoB,
Cynb(GUIO0B, THIPUAOB M T.OI.) U
IPYTUX HEOPTraHUYECKHUX
COCIMHCHHI OTACIBHBIX KJIaCCOB
1.2 | OKO01 |[lepuonuueckuii 3aK0H 1| XapaKTepru30BaTh 1. Tecr «Meramnuueckue /
OK 02 tabauma J{. 1. XHUMHYECKHUE JIEMEHTHl B |HEMETalJINYeCKHe CBOICTBA,
MenneneeBa COOTBETCTBHUH C UX AIEKTPOOTPHUIIATETHHOCTD u
MTOJI0KCHUEM B CPOJICTBO K 3JIEKTPOHY
MEPUOIMYECKON CUCTEME |XUMHUYECKHUX 3JICMEHTOB B
XUMHUYECKHUX DJIEMEHTOB  |COOTBETCTBHE C WX AJICKTPOHHBIM
J.1. Menneneesa CTPOCHHEM U IIOJIOKEHUEM B
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OK/IIK

Monayas/Pa3gen/Tema

Pe3yabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

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

2. [Ilpaktuueckue 3ajaHud Ha
YCTAHOBJICHUE  CBA3UM  MEXKAY
CTPOCHHUEM AaTOMOB XHUMHYECKUX
9JIEMEHTOB U  MEPUOAMYECKUM
H3MCHCHUEM CBONCTB
XHMHYECKUX DJIEMEHTOB M HUX
COCIUHEHHH B COOTBETCTBHU C
MOJIOKEHHUEM ITepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJ]aHus Ha
XapaKTepU3aLnIo XUMHUYECKUX
aneMeHTOB: «MeTaueckue /
HEMETANINYECKUE CBOICTBA,
3JIEKTPOOTPHULIATEIIBHOCTh u
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM
CTPOCHUEM U TIOJIO)KEHHEM B
[IEPUOAUYECKOU cucreme
XAMUYECKHUX 3JIEMEHTOB
.. Menneneeay

Pa3zgen 2. XumMmnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoabnas padora
«CTpoeHue BellecTBa U
XHMHYecKHe PeaKkium»

2.1

OK 01
OK 04

THIBl XUMUYECKUX
peaxkuuit

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

1. 3amaun Ha  COCTaBJICHHE
YpPaBHEHUU pEaKInid:

- COEIMHEHMS, 3aMelleHNS,
pasnoxeHusi, 0OMeHa,

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

2. 3amaum Ha pacyeT Macchl
BEIllECTBA MJIK 00BEMA

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

Monayas/Pa3gen/Tema

Pe3yabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

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

pUMecH

2.2

DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M MOHHBIH
oOMeH

CocTtaBisiTh ypaBHEHUS
XUMHYECKHUX PEaKINH
MOHHOTO OOMEHa ¢
y4acTHEM
HCOPTraHNYCCKUX BCUICCTB

1. 3apanus
MOJIEKYJISIPHBIX U
peakuuii ¢ y4acTMeM KHCIOT,

Ha  COCTaBJICHHC

MOHHBIX
OCHOBaHHU u colleit,
yCTaHOBJICHHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbl

2. JlabopatopHas paborta "Tunsb

XUMHYECKUX peakiui'

Pa3nen 3. Ctpoenne u
CBOMCTBA
HEOPraHUYeCcKHX
BelleCTB

HccaenoBath cTpoeHue u
CBOMCTBA
HEOpPraHuYecKuX
BellleCTB

KonTpoabHas padora
«CBoiicTBa HEOpraHu4ecKuX
BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudumnuponats
HEOpPTraHNYECKUe
BEIIIECTBA B COOTBETCTBUHU
C X CTPOEHUEM

I. Tecr «Homenknatypa wu

Ha3BaHUC HEOPTaHUYCCKUX

BCIICCTB nucxona

bopmybl
XUMHYSCKOMN

nus3 nux

XUMHUYECKOU U
COCTAaBJICHHC
dbopMynbl HCXOHIS W3 Ha3BaHUS
BeIecTBa

0  MEXIYHAPOAHOU

W TPUBHUAIBLHON
HOMEHKJIAType».

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

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

pelieTku

3.2

OK 01

Dduznko-xuMuuecKue

YcranaBnuBaTh

1. Tect «OcobeHHocTr
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THunel 0LleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusTHi
OK 02 CBOMCTBA 3aBUCHUMOCTh (DU3HKO- XUMHUYECKMX CBOMCTB OKCHJIOB,
HEOPraHMYECKUX XUMHYECKHX CBOMCTB KHCIIOT, OCHOBaHUH, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJICH.
OT CTPOEHUS aTOMOB U 2. 3agaHusg Ha  COCTaBJICHUE
MOJIEKYJI, @ TAKXKE TUIIa  |ypaBHEHUN XMUMHUYECKHUX peaKIuil
KPUCTAJUTMYECKOMN C y4acTHeM TPOCTBIX M CIOXKHBIX
peleTku HEOPraHUYeCKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAIJIOB U
aM(OTEepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIIOT,
OCHOBaHMI u aM(pOTEPHBIX
THUIPOKCUIOB,  HEOPraHUYECKHX
COJIEM, XapaKTEepU3YIOIIUX  UX
CBOWCTBA U CIIOCOOBI TTOTYyYESHHUSI.
3. IlpakTuko-OpHMEHTUPOBAHHBIE
TEOPETHUECKUE 3a/laHus Ha
CBOMCTBA u [OJy4YEeHUE
HEOpPraHUYECKUX BEIIECTB
3.3 | OK01 |Unentudukanus Hccnenosath 1. IlpakTukO-OpuEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX Ka4eCTBEHHBIEC PEAKIIUH 3aJaHusd o COCTAaBJIEHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB [XMMUYECKUX PEAKIMH C y4acTUEM
HEOPraHUYECKUX BEIIECTB,
UCIOJIb3YEMBIX TUISE ux
UICHTH(PUKAIIH.
2.JIaGopatopHas paborta:
“Unentuduxarms
HEOPraHUYeCKUX BEIIeCTB”
4 Pa3znen 4. Ctpoenne u |HUccaenoBats crpoerue u|KonrpoJsbHas padora
CBONCTBA cBoiicTBa opranuyeckux («Crpoenmne H CBONCTBA
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BellecTB
4.1 | OK 01 Knaccudukanms, Knaccudumnuponats 1. 3aganuss Ha CcOCTaBJICHHE
CTpOEHHE U OpraHMYeCcKHe BEIIECTBA B [Ha3BaHUI OpPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHMI 110 TPUBUAIBHON MU

OpTraHUYCCKUX BCIICCTB

CTPOCHUEM

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

OTACJIBHBIX KJIACCOB.
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THunel 0LleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpuATHI
3. 3amaum Ha  oIpejaeieHue
MPOCTEHIIEH bopMyITBI
OpraHUYEeCKON MOJIEKYJbI, HCXOMs
U3 3JICMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAHABINBATh 1. 3amanus Ha cOCTaBJIEHUE
OK 02 |coenuHeHHUt 3aBUCUMOCTH (hU3HKO- YpPaBHEHUU XUMHUYECKUX pEaKInid
OK 04 XUMHYECKUX CBOMCTB c y4acTUEM OpraHN4YeCKUX
OpraHWYECKHX BELIECTB OT |BEIIECTB HA  OCHOBAHMHM  UX
CTPOEHHUSI MOJIEKYJT COCTaBa U CTPOCHUSI.
2. 3agaHus Ha  COCTaBJIECHUE
YPABHEHUN XUMUYECKUX PEaKLHM,
WJUTIOCTPUPYIOIIUX ~ XUMHUYECKHUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX peaKkuuil u
TE€HETUYECKOMN CBA3U
OPraHWYECKHUX BEIIECTB pPa3HBIX
KJIaCCOB.
3. Pacuetnrie 3a7aun 1o
YpaBHEHUSM PEAKIUNA C y4yaCTUEM
OpraHUYECKUX BEIIECTB.
4. JlaGopaTopHas pabota
“IIpeBpareHust OpraHUYEeCKUX
BEIIIECTB ITPX HarpeBaHuu"
43 | OK01 |Unentudukanus Hccnenosath 1.IIpakTUKO-OpHUEHTHPOBAHHbBIE
OK 02 OPraHMYEeCKHUX BEIIECTB, |KAYECTBEHHBIE peaKIINu 3aJaHusd o COCTAaBJIEHUIO
OK 04 |ux 3HaueHHE U OpraHNYeCKHUX XMMHYECKUX PEAKIUU C y4aCTHEM
PUMEHEHNE B OBITOBOW |COETUHEHHI OTACNBHBIX |OPraHMYEeCKUX BEIIeCTB, B T.4.
Y IIPOU3BOJCTBEHHOMN KJIaCCOB HCIIOJIb3YEMBIX JUTSL ux
JeATEIbHOCTH YeJIOBEKa uaeHTHPUKAMK B OBITY U
MIPOMBILIIIEHHOCTH.
2.JIaGopatopHas paborta:
“Unentudukanusi OpraHMYECKUX
COETMHEHUN OTAEILHBIX KJIaCCOB™’
5 Paznen S. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabratr 00y4yeHust .
MeponpusATHI
NPOTeKAHUS XHMHYECKHX peakiui
XHMHMYECKHX peaKkuni
5 | OKO01 CKOpOCTh XUMHUUYECKUX | XapaKkTepru3oBaTh [IpakTHKO-OpHUEHTHUPOBAHHBIE
OK 02 |peakumil. XMUMHUYECKOE |BIMSHHME KOHLEHTPALUU |TEOPETUYECKHE 3a1aHus Ha
paBHOBECHE pearupyromux BeUIecTB U |aHadu3 (PaKTOpoB, BIMAIONINX Ha
TEMIIEPATypbl HA CKOPOCTb |[M3MEHEHNE CKOPOCTU XUMHYECKON
XUMUYECKUX PEAKLUN peaKkuu. IIpakTuxo-
XapaxkTepru3oBaThb OPUEHTHUPOBAaHHBIC 3aJaHUs Ha
BIIUSTHUE U3MEHCHUS IpuMeHeHne  npuHiuna  Jle-
KOHLIeHTpauuu Beumiects, |IllaTense JUIS HAXOXKICHHUS
peakuuu cpeasl U HaIPABJICHUS CMEILEHUS
TEMIIEPATyphl Ha PaBHOBECHS] XUMUYECKON PEAKIINH
CMEILICHUE XUMUYECKOTO |M aHamu3 (HaKTOPOB, BIUSIOIINX
paBHOBECHS HAa  CMEUICHHME  XMMHUYECKOIO
paBHOBECHS

6 HccaenoBath HCTHHHBIE

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

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

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

AesITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
JeJI10BEKa ¢ MO3M LU

IKOJIOTHYECKOM
0€30IMaCHOCTH
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THunel 0LleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusITHI
OK 01 |[Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yuetom  Oymymieid
OK 02 |mpou3BOACTBEHHOM OBITOBOH U npo¢eCcCuOHATBHON
OK 04 JIEATEIIbHOCTH YEJIOBEKa (ITPOU3BOICTBEHHOM NESATETLHOCTH)
OK 07 NeITEIbHOCTH YeJIoBeKa ¢ |Bo3MOKHEBIE TEMBI KEHCOB:

MO3UIINH DKOJOTHYECKOH
0e30IacHOCTH

1. TIloremenne xiuMara |

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

, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.

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

PacTUTEIBHBIX MPENapaToB
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