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1 OBHIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOI'O YYEBHOI'O MNPEIMETA OYILO/
XUMUs

1.1 MecTo npeaMeTa B CTPYKTYpe 00pa3oBaTe/ibHON MpoOrpaMMbI:

OO61eo0pazoBaTeNIbHBIA yUEOHBIN MpeaMeT «XUMHUS» U3ydaeTcs Ha 0a30BOM
ypoBHE B 00meo0pa3oBaTeIbHOM IMKJIE Y4eOHOro IiaHa oOpa3oBaTelbHOM
nporpammbl CIIO ¢ yuérom npodeccroHanbHON HANPaBICHHOCTH B COOTBETCTBUH C
®I'OC no cneunanpeHocTd 09.02.01 KoMmmbroTepHbIE CUCTEMBI U KOMILIEKCHI.

1.2 Henau u ni1aHupyeMble pe3yJibTaThl OCBOCHHS MpeaMeTa:

1.2.1 ean 00me0o0pa3oBaTeIbHOTO NPEAMeETA:

@opMHUPOBAHUE y CTYAECHTOB MPEACTABICHUS O XMMUYECKOW COCTABJISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa KAK OCHOBBI IPUHSTHS PEIICHHUN B KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOTO IOBEACHUS B IPUPOAHON CpeEIE.

3anauu npeamera:

— chopMHUpOBaTh TMOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U ABJIECHUM B OKPYXAIOLIECH Cpejie, LETOCTHOM HAayYHOW KapTHHBI MHpA,
B3aUMOCBSI3HM M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— pPa3BUTh YMEHHsI COCTABIATH (POPMYJIbl HEOPTaHUYECKUX M OPraHUYECKUX
BEIIECTB,  YpPaBHEHUS  XUMHUYECKHX  pEaKIHi, OOBACHATH HMX  CMBICIH,
HMHTEPIPETUPOBATH PE3YJIbTATHl XUMUUECKUX IKCIIEPUMEHTOB,

— chopMupoBaTh  HaBBIKM  TMPOBEACHUS  MPOCTEHIINX  XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIIEIOBAaHUM C COONMIOJEHHMEM TpaBWil  0€30MacHOro
oOpalleHus ¢ BelecTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

— pa3BUTh YMEHHUS MCMOJb30BATh MH(OPMALMIO XMMHUYECKOIO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

— cpopMupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEIACTBUS CBOEU NEATEIbHOCTH
U XUMUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOCTBEHHBIX MPOIIECCOB;

— chopmMupoBaTh NTOHUMAHUE 3HAYMMOCTHU JOCTIKCHUM XUMHUYECKOU HAYKH
Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHOM U MTPOU3BOJICTBEHHOM cdep.

1.2.2 Ilnanupyembie pe3yJibTATBI OCBOCHHS 001I€00pPa30BaATEIbHOIO
npeamera B coorsercTBuU ¢ ®I'OC CIIO u Ha ocnose PI'OC COO

Oco0oe 3HaueHWe MpeAMET MMeeT Npu (GOPMHUPOBAHUU M PA3BUTHH OOILUX
(OK) u npodeccuonanbubix (I1K) komnerenumii.

Kon u [imanupyemeble pe3ysibTaTbl OCBOCHUS MPEIMETA




HauMeHOBa | JIMYHOCTHBIE U METapeIMETHbIE [IpeameTHbIE
HUE pe3ynbTaThl
(opmupye
MBIX
KOMITETEHII
15051
OK 01. | B yactu Tpy10BOr0o BOCOUTAHUS: | -BJIAJIETh CUCTEMON XUMHYECKHUX
BriOupath |- rOTOBHOCTb K TPYAy, OCO3HAHUE | 3HAHUU, KOTOpas  BKJIOYAET:
CIIOCOOBI LEHHOCTH MacTepCTBa, | OCHOBOIIOJIAraIONIMe  MOHATHUS
peuieHus | TpyIaoJooue; (XUMHYECKUI 3JIEMEHT, aToM,
3aja4 - TOTOBHOCTh K  aKTHBHOH | 3JIEKTpOHHasg 00OJIOUKa aToma,
npodeccro | IeATSIHOCTH TEXHOJOTHYECKOH | S-, p-, 0-3JeKTpOHHBIE OpOUTAIN
HaJIbHOU U COIMAIbHOW HAamNpaBIIEHHOCTH, | aTOMOB, WOH, MOJIeKYyJIa,
JESITEIBHO | CIOCOOHOCTH WHULIMUPOBATh, | BAJICHTHOCTb,
CTH IJIAHUPOBATh M CaMOCTOATEINIBHO | 3JIEKTPOOTPULATEIBHOCTb,
MIPUMEHUTE | BBITIOJIHATH TAKYIO IE€SITEIbHOCTD; | CTEIEHB OKHUCJICHUS,
JBHO K | - UHTEpeC K pas3MyHbIM cepam | Xxumuueckas CBS3b, MOJIb,
paznuyHbl | TpodeccuoHanbHOM MOJISIpHAsi Macca, MOJISIpHBIN
M NEATEIIBHOCTH. 00beM, YIJIEpPOJHBI  CKeNeT,
KoHTeKkcTa | OBnajgeHue YHUBEPCAIbHBIMU | G YHKIIMOHAJIbHAS rpyima,
M y4eOHBIMU MO3HABATEIbHBIMU | pailUKall, H30MEpHUsi, H30MEpPHI,
JNENUCTBUAMM:0a30BbI€ JIOTUYECKUE | TOMOJIOTUYECKUI pan,
NEUCTBUSL: rOMOJIOTH, YIJIE€BOIOPOIBI,
- CaMOCTOATEINIbHO | KUCIIOPOJI- M a30TCoJAepKaliue
dbopMyIHpOBaTH U | COCIUHEHMUS, OMOJIOTUYECKHU
aKTyallu3upOBaTh npo0jemy, | aKTUBHBIEC BellecTBa (YyrieBObI,
paccMaTpHuBaTh €€ BCECTOPOHHE; | )KHUPBHI, Oenkn), MOHOMED,
- YCTaHaBJWBATh CYIIECTBEHHBIN | MOJIUMEDP, CTPYKTYpPHOE 3BEHO,
OpU3HAK WJIM OCHOBAHUS I | BRICOKOMOJIEKYJISIpHBIE
CpaBHEHUS, KJIaCCUPUKAIUU U | COCNMHEHUS, KpUCTaJIn4YecKas
KJaccuuKaIuu U 0000IIeHHS; peuieTka, TUIBI XUMHUYECKHUX
- ONPEACIIATH LEJH IEATEIbHOCTH, | peaKLui (OKUCIUTEIBHO-
3a/1aBaTh MapaMeTpbl U KPUTEPUH | BOCCTAHOBUTEIIbHBIE, AK30-U
WX JOCTH)KCHUS; SHAOTEPMUUECKUE, peaxkiuu
- BBIABJIATH 3aKOHOMEPHOCTH U | HOHHOTO  OOMeHa), pacTBOp,
POTUBOPECHUMS B | DJICKTPOJIUTHI, HEIJIECKTPOJUTHI,
paccMaTpUBaEMBbIX SIBICHUSX; AIIEKTPOJIUTHYECKAS
- BHOCUTh  KOPPEKTHBBl B | IMCCOLIMAIHS, OKHUCJIUTEIIb,
NEATEIIbHOCTb, OLICHUBATh | BOCCTAHOBUTEIb, CKOpPOCTh
COOTBETCTBHE pE3YIABTATOB | XUMUUYECKOM peakiuu,
ETISIM, OILICHUBATH PUCKHU | XUMHYECKOE paBHOBECHE),
MOCJIEACTBUN JIESITEIbHOCTH; TEOPHUU U  3aKOHBI  (Teopus
- pa3BUBATh KPEAaTUBHOE | XUMHUYECKOTO CTPOEHHUS
MBIIUICHUE npu pelieHuu | oprannveckux Bemects  A.M.
YKU3HEHHBIX MPoOIeM byTtnepoga, Teopus




OsBnanenne YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HABATECILHBIMU
NeHCTBUAMU:0a30BEIC
HCCJICIOBATEIILCKUE JSHUCTBUS:

- BIIaJICTh HaBBIKAMH Y4eOHO-
VCCJIEN0BATEIIBCKOM U MTPOCKTHOMU

NEeSTeTLHOCTH, HaBBIKAMH
paspeliieHus: mpooeM;

-BBISIBIISITH MPUIHHHO-
CJIEJICTBEHHbBIC CBSI3U U
aKTyaJTM3upPOBATh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PeIICHUs,
HaXO/HTh apTyMEHTHI IS
JI0Ka3aTeNbCTBa CBOMX
YTBEPKICHU, 3a/1aBaTh

napameTpbl U KPUTEPUU PEIICHMUS;
-aHAJIM3UPOBATh TOJYYCHHBIE B
XoJ1e peleHus 3a/1auu
pE3yJbTaTHI, KPUTUYECKH
OIIECHUBAaTh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCIJIOBHSIX;

-yM€Th TE€PEHOCUTh 3HAHUS B

MMO3HABATEIIbHYIO 51
MPaKTUYECKYIO oOnacTu
KU3HEACATEILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS
u3 Pa3HBIX IPEIMETHBIX
oOJacreii;

- BBIIBHUIaTh HOBEIE UJIEH,
peaiaraTh OpUTHHAJIbHBIC
IOJIXOJIBI M PEIICHUS,

- CIIOCOOHOCTH 1704
HCIOJIB30BaHUS B

HO3HABATEJILHON W COLHUAJIBLHOMI
MPaKTUKE

BJIEKTPOJIUTUUECKOMU
JUCCOIMAIlUU, MEePUOIUYECCKUI
3akoH J[.M. MenneneeBa, 3aKoH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMUYECKHUNA SA3BIK XHMUH,
(GaKkTOTOTHUYECKHE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJYYECHUU
u 0e30IacHOM HCIOJb30BaHUHU
BaXXHEUIINX HEOPraHUYECKUX U
OpPTAaHMYECKUX BEIMIECTB B OBITY
U TNPaKTUYECKOW NEeATEeIHbHOCTHU
YeJIOBEKA;

- YMETbh BBISBIISITh XapaKTEPHBIC
MpU3HAKU u B3alMOCBSI3b
HW3Y4YECHHBIX MMOHSITHH,
NPUMEHATh  COOTBETCTBYIOIIUE
MMOHSITUSA npu ONMUCaHUH
CTPOCHUA u CBOMCTB
HEOPraHUYECKUX n
OpPraHUYECKUX BEIIECTB U UX
MpEeBpallCHUH; BBISABIIATH
B3aUMOCBSI3b XUMHYECKUX
3HAHUHU C MOHITUSIMHU u
MpeJICTABICHUSIMU IPYTrux
€CTECTBEHHOHAYYHBIX
MPEIMETOB;
-yMETh HUCIIOJIL30BaTh
HauMCHOBaHUS XUMHUYECKHUX
COCIMHEHUN  MEXIYHAPOJHOTO
COr03a TEOPETUUYECKOU 51
MPUKITATHON XUMHUH u
TpUBUAJTIbHBIE Ha3BaHU
BaXXHEUIINX BeEIIECTB (PTHUJICH,
aleTulieH, TriauuepuH, QeHomn,
dbopManpaerum, yKCYyCHas
KUCJI0Ta, TJIMIIMH, YrapHbIA ras,
YIJIEKUCIIBIN ras, aMMMUaK,
rameHass H3BECTh, HeTaleHas
U3BECTh, MNHThEBAs coJa Mo
JIPYTHUX), COCTABIATH (OPMYIIBI
HEOPTaHUYECKUX 51
OpraHUYEeCKHUX BEIIECTB,
ypaBHEHHUS XUMHUCSCKUX
peakmuii, oOBACHATh MX CMBICIH;




MOATBECPKAATH XapaKTCPHLIC
XUMHUYECKHUE CBOMCTBA BCIICCTB

COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMU U 3alUCIMU
ypaBHEHUM XUMHUYECKHUX
peaKkuui;

- YMETh yCTAaHaBJIHNBATh
MPUHAAJIEKHOCTD M3Y4YEHHBIX
HEOPTaHUYECKHUX u
OpPraHUYECKUX BCILICCTB K
OIPEAECICHHBIM KJlaccaM u
rpymnmam COECJUHEHUMN,
XapakTepUu30BaTh HX COCTaAB M
Ba)KHEHUIIINE CBOMCTBA,;

OIIpEeAeATh BUABl XUMHUYECKUX
CBs3el (KOBaJEHTHAs, WOHHaf,
MeTajnyeckas, BOJOPOJHAs),
THIIBI KPUCTAJNINYECKUX
peueToK BELIECTB;
KJIACCU(PUIUPOBATH XUMHUUYECKHUE
pEaKLuu;

- chopMHupoBaTH
MPEACTABICHUS: O XUMHYECKOU
COCTaBISIONMIECH
€CTECTBEHHOHAYYHOU KapTHHBI
MHpPa, POJM XUMHHU B MO3HAHHUU

SABJICHUU IIPUPO B, B
GbOpMUPOBAHUM MBINLUICHUS W
KYJIbTYpPbI JUYHOCTH, ee

GYHKIIMOHAJIBHOW TPaMOTHOCTH,
HEOOXOMUMOU  JIsi  peuIeHUs
MPaKTUYECKUX 3amad u
AKOJIOTUUECKH O0OOCHOBAHHOTO
OTHOUIICHUSI K CBOEMY 3JI0POBBIO
Y IPUPOJHOU CpENE;

- yMETh MPOBOJAUTH PacUeThl
Mo XUMHUYECKUM GdopMmynaM U
ypaBHECHUSIM XUMHUYECKHUX
peakuuMm ¢  UCHOJb30BAHHUEM
bu3nIeCKuX BEJIMUMH,
XapaKTepU3yIOIUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBIL:
Maccel, oObeMa (HOpMaJIbHbBIC
yCJIOBUSI) Ta3oB, KOJHUYECTBA
BEIECTBA; UCII0JIb30BaTh




CUCTCMHBIC XUMHNUYCCKNEC 3HAHMUA

IJsl  TPUHATUS ~ pelIeHUN B
KOHKPETHBIX KU3HEHHBIX
CUTYyallusX, CBSI3aHHBIX C
BEI[ECTBAMHU U UX MPUMEHEHUEM
OK 02. B obnactm LEHHOCTM HAYYHOrO | -yYMETH IJIAHUPOBATH U
HMcnonb30B | no3HaHumAa: BBIITOJIHATD XUMHUYECKUU
aTb -C(I)OpN\MpOBaHHOCTb 9KCIICPUMCHT (HpeBpaH_ICHI/IH
BIC ero  COBPEMEHHOMY  ypoBHio | HATDEBAHHH, MOJIydeHHUE
CPCACTBA | haseuTMA HaykM 1 obLiecTBeHHol | JTHICHA 1 M3YHCHUC  €TO
MOKCKa U CBOMCTB KayeCTBECHHBIEC
NPaKTUKK,  OCHOBAaHHOTO  Ha ’
aHanu3a u peakuuu Ha anbJeTUBbI,
Juanore KYJBTYP,
UHTEPIPET Kpaxmall, YKCYCHYIO KHCJIOTY;
CIIOCOOCTBYIOIIIETO  OCO3HAHUIO
anuu JeHaTypamus 0enKoB npu
CBOETr0 MeCTa B MOJUKYJIBTYPHOM
uHdopmary MIIpe; HAarpeBaHUU, LBETHBIC PEAKIIUU
Uy, U i . | OEIKOB; TPOBOJUTH pPEAKIUU
- COBEPIIICHCTBOBAHUE SI3bIKOBOM
uHdopmary . MOHHOTO OOMEHa, OIpeaesITh
U YHUTATEIIbCKOM KYJbTYphl Kak
MOHHBIC s cpeny  BOJHBIX  PacTBOPOB,
CpelICTBa B3aUMOJICHCTBUS MEXKITY
TEXHOJIOTH KauyeCTBCHHBIC  pEakIUu  Ha
JIOJIEMU U TTIO3HAHUS MHPA;
U A . | cynb(dar-, kapOOHAT- U XJIOPUI-
- OCO3HAHHWE IIEHHOCTH HAy4JHOU
BBITIOJTHCH aHWOHBI, HAa KAaTUOH aMMOHHWSI,
NEeATEITHLHOCTH, TOTOBHOCTH
U 3a/1a4 peuraTh AKCTIEPUMEHTATbHBIE
OCYIIECTBJIATh  MPOEKTHYIO | | .
npodeccro 3ajaun o temam "Metamibl" u
N HCCIIEIOBATENIbCKYIO . .
HaJILHOU Hemetannsl") B COOTBETCTBUH
NEeATETbHOCTh WHAWBUIAYAITBLHO W
JeSTETBHO C npaBUiIaMu TeXHUKH
B TpyIIIE.
CTHU 0e301macHOCTH IpH OOpaIleHUHU ¢
OBnaneHue YHUBEPCAIbHBIMU
BEIIECTBAMU U JIaOOpPaTOPHBIM
y4eOHbIMU MO03HABATEILHBIMU
. _ 000pyZI0BaHUEM; MPEICTABIATH
nerdcTBUsIMH: paboTa c
- pe3yJIbTaThI XUMHUUYECKOTO
uHbopMaImei:
JKCIepUMeHTa B (opMe 3amucH
- BJIQJICTh HABBIKAMHU TOJYYCHHUSI .
YpaBHEHUH  COOTBETCTBYIOIINX
uHbOpMaIlMM W3  MCTOYHHUKOB -
peakuuii u  QOpMyJIHPOBATH
Pa3HBIX THUIIOB, CAMOCTOSITEIHHO
BBIBOJBI Ha  OCHOBE  JTHX
OCYIIECTBJIATh TIOWCK, aHaJM3,
pE3yJIbTATOB;
CHUCTEMaTHU3AIHIO U
UHTEPIPETAIINIO nadopmaryn | Y METP aHaTM3NpOBATH
pasIMuUHBIX BHIZOB H  (hopm | XAMHICCKYIO nHPOpMALHIO,
[PEICTABIICHIS; MoJIy4aeMyto u3 pa3HBIX

- CO3/1aBaTh TEKCTHI B PAJIUYHBIX
dopmarax ¢ yuyeroM Ha3zHAYCHUS

nHpopMau " LIEJIEBOU
ayIUTOPUH, BBIOMpAS
ONTHMAJIbHYO bopmy

MMpCACTABJICHUA U BU3YyaJIU3alluu,

UCTOYHUKOB (CpPEICTB MacCCOBOM
uHdopmamuu, cetb MHTEpHET U
Apyrue);

- BJIaJIeTh OCHOBHBIMH METOJIaMH
HAy4YHOTO TO3HAHUS BEIIECTB H
XUMHUUYECKUX SIBJICHU M
(mabmronenue, U3MEpPEHUE,
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- OLEHUBATh  JOCTOBEPHOCTD,
JETUTUMHOCTh HWH(pOpManuu, ee
COOTBETCTBHE PaBOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaM

- UCII0JIb30BaTh CPEJICTBA
UH(OPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTHUM

B PEIICHUN KOTHUTHUBHBIX,
KOMMYHHKAaTUBHBIX u
OpraHU3allMOHHbIX 3aJgad C

coOmroienreM TpeOoBaHu
OPrOHOMHKH, TEXHUKU

AKCMEPUMEHT, MOJIEJIUPOBAHUE);
-yMeTh MNPOBOJAUTH pPAaCUEThl MO

XUMHUYECKUM  QopmyraM U
YPaBHEHUAM XUMUYECKHUX
peakuui ¢  HMCIOJb30BAaHUEM
duznueckux BEJIMYMH,
XapaKTepPU3yIOIHUX BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBIL:
Maccbl, oObemMa (HOpMaJbHbIE
yCIOBUSA) Ta30B, KOJHMYECTBA
BEIIIECTBA; HCII0JIb30BATh

CUCTCMHBIC XUMHUYCCKHUEC 3HAHUA

0€301acCHOCTH, TUTUEHBI, I TPUHATUSA  pELIeHUHd B
pecypcocOepexeHusi, IPaBOBbIX U | KOHKPETHBIX AKU3HEHHBIX
TUYECKUX HOPM, HOPM | CUTyanusx, CBSI3aHHBIX C
MH(POPMaAIIMOHHOM 0€30I1aCHOCTH; | BEIIECTBAMU u ux
- BJIa/IETh HaBbIKaMU IPUMEHEHUEM.
pacno3HaBaHUs u 3aIUTHI
uHbopmaluy, HHGOPMAIMOHHON
0€301aCHOCTH JJUYHOCTHU
OK.04 - TOTOBHOCTH K CaMOPAa3BUTHIO, | -YMETh IUIAHUPOBATH 17§
OddekTuB | caMOCTOATENBHOCTH U | BBITIOJHATH XUMUYECKUN
HO CaMOOTIPEIEIICHHIO; AKCIEPUMEHT (nmpeBpanieHus
B3aUMOJIC | -OBJAJCHUE HaBbIKAMU Y4YE€OHO- | OpraHMYECKUX BEUIECTB IpHU
CTBOBAaTh U | HCCIIEAOBATENBCKOM, IPOEKTHOW U | HATPEBAHUH, NOJIy4eHHE
paboTaTh B | COLIMAIBHON JAESITEIbHOCTH; STHJIEHA W  HM3y4YEHHUE  €ro
KoJuiekTuB | OBnaseHue YHUBEPCAIbHBIMU | CBOWCTB, KayeCTBEHHBIEC
eu KOMMYHHUKaTUBHBIMU peakuuu Ha aJabJeTUIbI,
KOMaH/Ie JNENUCTBUSAMM: COBMECTHAs | Kpaxmall, YKCYCHYI KHCIOTY;
NEeATEIbHOCTD: JeHaTypanus 0enaKkoB npu
- TOHMMaTh W WHCIOJNb30BAaTh | HATPEBAHUM, LIBETHBIE pEaKIUU
MpeuMyIlecTBa KOMaHJHOM U | OEJIKOB; TPOBOJUTH pPEAKIUHU
WHIUBUyaJIbHON PabOTHI; MOHHOTO OOMEHa, OIpeaesaTh
- NPUHUMATH LEIM COBMECTHOM | Cpely  BOJHBIX  PacTBOPOB,
NeSTeIbHOCTH, OPTaHU30BbIBATh U | KAUECTBEHHbIE  PEAKIUM  Ha

KOOPJIMHUPOBATh JIEUCTBUS MO €€
JOCTHKEHUIO: COCTaBJIATh IJIaH
JNEUCTBUM, PACIpPElENATh POIU C
y4e€TOM MHEHUH  y4YaCTHHKOB,
o0cyXaThb pe3ynbTaThI
COBMECTHOU paboTHI;

- KOOPIMHUPOBATH M BBIOJIHATH
paboTy B YCIOBHUSIX pEANbHOTO,
BUPTYaAJILHOTO u
KOMOMHUPOBAHHOTO

cyiabdar-, kapOOHAT- U XJIOPU]I-
aHWOHBI, HA KAaTHOH aMMOHWS,
peuiaTh IKCIIEPUMEHTATbHBIE
3amayn o temam "Metamibl" u
"HemeTaiunbl") B COOTBETCTBUU
C npaBUIaMu TeXHUKH
0€30MacHOCTH MPU OOPAIICHUH C
BEIIeCTBAMU U JIaOOpaTOPHBIM
000pynOBaHUEM; TMPEJICTABIATH
pe3yJIbTATHI XUMHUYECKOTO




B3aMMO/ICHCTBUS;
- OCYIIECTBJIATh  MO3UTHUBHOE
CTpaTeTMYecKoe TMOBEJIEHUE B
Pa3IUYHBIX CUTYaIIMSIX,
POSBIISATD TBOPUYECTBO u
BOOOpaKeHHE, OBITH
WHUTIIAATHBHBIM
OBnageHue YHUBEPCAIbHBIMU
PETYISTUBHBIMU
NEUCTBUSAMU:TIDUHIATHE Ce0s U
OPYTHUX JIFOJEHU:
-  TpUHUMATh  MOTHUBBl W
apryMeHTBhl JIpyruxX JoJIed Mpu
aHan3e pe3ybTaTOB
NeSITeTbHOCTH;

- IPU3HAaBaTh CBOE MPABO M MPABO
JIPYTHUX JIIOJIeH Ha OIIUOKH;

KcIepuMeHTa B (opme 3amucu

YpaBHEHUH  COOTBETCTBYIOIIMX
peakuuii u  QOpMyJIHPOBATH
BBIBOJII Ha  OCHOBE  JTHUX
pe3yJbTaToB.

- pa3BUBaTh CIIOCOOHOCTD

NOHUMATh MHUP C  TO3ULHH

JIPYTOro 4eJIO0BEKA,
OK 07.|B  obmacth  3KOJIOTMYECKOTO | - CPOPMUPOBATH MPEACTABICHHUS: O
ComelcTBO | BOCOUTAHUS: XUMHYECKOU COCTAaBJISIOIIEN
BaTh - c(hOpMHUPOBAHHOCTH | ECTECTBEHHOHAYYHOM KapTUHBI
COXPAaHEHM | SKOJIOTUYECKOU KYJBTYpBI, | MUPa, POJIM XUMUU B TO3HAHUU
10 NOHUMAHHUE BIIUSIHUS COLIMAIBHO- | SIBICHUM MPUPO/IBI, B
OKPYXKAIOIll | S)KOHOMUYECKUX TPOIECCOB HA | QOPMUPOBAHUM  MBIIUICHUS |
€l Cpenbl, | COCTOSIHUE IIPUPOJHOU U | KYJbTYPBI JINYHOCTH, ee
pecypcocO | couuanabHOM Cpelbl, OCO3HAaHME | QYHKIMOHAIBHOW  TI'PaMOTHOCTH,
€PEKEHUI0, | TI100aTBLHOTO XapakTepa | HEOOXOAUMOM Ui PeIIeHUs
MPUMEHSTH | SKOJIOTMYECKHUX MPOOIeM; MPAKTUYECKUX 3agad U
3HaHUS 00 | - IJIAHUPOBAHUE U | DKOJIOTHYECKHU 000CHOBaHHOTO
M3MEHEHHMM | OCYLIECTBICHUE  JIEUCTBUM B | OTHOLIEHUS K CBOEMY 3/I0POBBIO U
KJIMMATa, OKpYXalwUIel Cpele Ha OCHOBE | MPUPOIHOU CPEE;
NPUHIUIBL | 3HAHUA  [eJed  YCTOMYMBOIrO | - yMeTh COOJIOJaTh  IpaBuia
OEpeIIMBO | pa3BUTHUS YEJIOBEYECTBA; HKOJIOTUYECKH  11eJ1IeCO00pa3HOro
ro - aKTUBHOE HENpUATHE JCUCTBUH, | MOBEACHUSI B OBITY U TPYJIOBOH
MIPOU3BOJIC | IPUHOCSIIIUX BPEH OKPYKAKOLIEH | IEATEIBHOCTH B LIESAX COXPAHEHUS
TBA, cpene; CBOEr0 3J0POBbS U OKPYXKaIOIIEH
3¢ (deKTUBH | - yMeHHE MPOTHO3UPOBATh | IPUPOJHOM  CpElbl; Y4YUTHIBATh
0 HeOJIaronpusITHbIE OMAaCHOCTh BO3JICHCTBUS HA >KUBBIE
JEMCTBOBA | DKOJIOTUYECKHUE NOCJIECTBUS | OPraHU3MBI ONpeIeIEHHBIX
Th B | IPEAIIPUHUMAEMbIX  JEHCTBHIA, | BELIECTB, OHUMas CMBICJTT
ype3BblYall | IPEAOTBPAILATh UX; [OKa3aTes pEeaEIbHOM
HBIX - pacuMpeHue OMbITa | AOMYCTUMON KOHIEHTPALIUH
CUTyalUsX | IESITEIbHOCTH DKOJIOTHYECKOMN
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HaIpaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMU y4eOHO-
VCCJIE0BATEIILCKOM, IIPOCKTHON U
COIIMAJIbHOM JIeATSIILHOCTH

I1K 1.3. OpopMisiTh TEXHHUECKYIO TOKYMEHTAIUIO Ha IPOEKTUPYEMbI€ YCTPOUCTBA.

I1K 2.2. Bianeth MeTo1aMu KOMaHIHOW pa3pabOTKU NPOTrpaMMHBIX TPOJTYKTOB.

2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEJMETA

2.1 O0beM yueOHOr0 mpeaMeTa U BUAbI YUeOHOH padoThl

. Oo0bem B
Bupg yueOHoi1 padoThI
Jyacax
O0beM o0pa3oBaTe/IbHON NPOrPaAaMMBbI Y4e0OHOTO NpeaAMeTa 44
CymmapHass yuyeOHasi HAarpy3ka BO B3aUMOAEHCTBHH C 44
npenojgaBaresieM
B T.4. B (popMe NPaKTUIeCKOH MOATOTOBKH 16
B TOM YHCJIE:
TEOpETHUECKOe 00yUueHue 26
MPaAKTUYECKUE 3aHATHS 16
WUTOTOBOE 3aHATHE 2

IIpome:xyTouyHas arrectauus B popme nudpdepeHMPOBAHHOIO 3a4eTa
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2.2 TemaTnueckuii Iiian u cogep:xkanue yueonoro npeamera OYIL.07 XUMUSA

HaumenoBanmue Conep:xanue y4eOHOI0 MaTepuasia, JadopaTopHbie U Oo0bem dopmupyembie o01IHE U
pa3esioB U TeM NPAKTUYECKHUE 3aHATHS, CAMOCTONATEIbHAS padoTa 4acoB npogeccuoHaIbHbIE
o0y4aromuxcst KOMIIETEHIIUHN

Pa3zgen 10cHOBBICTPOEHHSI BENECTBA 4
Tema 1.1 Coaep:xxanue yueOHOro MaTepuajia 2 OK 01
Crpoenne  aromoB |1 |1.1.1Ctpoenue artoma. Ilpupoaa xummueckoii 2 OK 02
XUMHYECKHX CBSI3HM OK 04
3JIEMEHTOB U CoBpemeHHad MOJEJb CTPOCHUA aToMa. OK.07
npupoaa CUMBOJIMUECKUM  S3BIK XUMHHU. XHMHUUYECKHUMN IIK 1.3
XMMHYECKOil CBA3M AJIEMEHT. OIJIEKTPOHHAs KOHUrypamus aToma.

Knaccudukanuss XuMU4eCKUX 3JIEMEHTOB (S-, p-,

d-3J1eMeHTHI). BanenTtHsie AIIEKTPOHBI.

BasieHTHOCTB. DNEeKTpOHHAs npupoaa

XAMHYECKONW CBSI3U. ODIEKTPOOTPHULATEIbHOCTb.

Bunasl xuMuueckoul cBsi3u (KoBaJeHTHAas, MOHHAS,

MeTajandeckasi, BOJOpPOJHAas) U CHOCOOBI e€e

oO6pazoBaHUs
Tema 1.2 Coaep:xanue y4eOHOro MmaTepualia 2
Iepuoamyeckuii IIpakTH4yeckue 3aHATHS OK 01
3aKkoH u Tabmmua JLU. | 2 | [Ipakruueckas paGora 2 2 OK 02
Menneneesa Pemienne 3aganumii no Tteme «Ilepuoanueckoe OK 04

U3MEHEeHHUe CBOICTB 3JIEMEHTOB 7| 170, OK.07

COeIMHEeHH D)

[lepuonuueckas cUCTEMA XUMHYECKUX

anementoB .M. MenaeneeBa. Du3nUECKUM

CMBICJI [Iepunonuueckoro 3aKOHa J.1.

Menneneena. 3aKOHOMEPHOCTH  HU3MEHEHHS
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CBOWCTB XMMHYECKHUX DJJIEMEHTOB, 00pa3zyeMbIX
MMM  TPOCTBIX W  CJIOXHBIX  BEIIECTB B
COOTBETCTBHHM C IIOJOXCHHEM XHUMHUYECKOTO
JJIEMEHTa B ITepuoanueckoi CHUCTEME.
MupoBo33peHUYECKO€ M  HAydyHO€ 3HAa4YCHHE
[Tepunonnueckoro 3akona J[.MI. Menneneena.
[Ipornossl .. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB. PenmieHue mnpakTUKO-
OPHUECHTUPOBAHHBIX TECOPETHUYECKUX 3aJaHUU Ha

XapakTepU3aluio XHMHUYECKHUX 3JIEMEHTOB
«MeTannuueckne / HEMETAIIMUYSCKHE CBOMCTBA,
AIEKTPOOTPUIIATEIHLHOCTD XUMHYECKUX

QJICMCHTOB B COOTBCTCTBHH C HX 3JICKTPOHHBIM
CTPOCHHUCM H IIOJOXKCHHCM B HepI/IOIIH‘{eCKOP'I

CHUCTEME XUMHUYECKHUX 3JIECMEHTOB J.1.
MennaeneeBay
Paznen 2 XumMnuyeckue peakiuu 6
Tema 2.1 Tunbt Conepxkanue yueOHOro MaTepmaJia 2 OK 01
XUMHUYecKux peakumid | 3 | 2.1.1 Tunbl XHMHYECKHUX  peaKuui " 2 OK 02
KJaccupukanmusa OK 04
Knaccudukanus v TUTIBI XUMAYECKUX PEAKIIUN C OK.07

y4aCTHEM HEOPraHMYECKUX BEUIECTB.
CocTaBieHUEe ypaBHEHUW pPEaKIUMl COCIWHEHMUS,
pa3ioXKeHus, 3aMmelleHusi, oOMeHa, B T.4.
pEeakuuid TOpEHUs, OKUCICHUS-BOCCTAHOBIICHUS.

YpaBHeHus OKHUCJICHUS-BOCCTAHOBJICHHUS.
Crenenb OKHUCJICHUS. Oxkucnurenp u
BOoCcCTaHOBUTENb. COCTaBJIIEHHUE W ypaBHUBAHHE
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakuuii
METOJI0M BJIEKTPOHHOTO Oananca.
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OKHCAUTENbHO-BOCCTAHOBUTENbHBIE pPEAKLIHU B
IpUpoJie, MPOU3BOJACTBEHHBIX IIpoleccax U
KU3HEIEATEIbHOCTH OPTraHU3MOB

KonndyecTBeHHbIE ~ OTHOIIEHHS B XUMHH.
OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XMMUHU U
pacdeThl MO YpPaBHEHUSIM XMMUUYECKUX PEaKIUM.
Monp Kak e€eIMHHMIA KOJHYEeCTBAa BEUIECTBA.
MonsipHasg macca. 3aKOHbl COXpaHEHUs Macchl U
sHepruu. 3akoH ABoraapo. MonspHbelii 00beM
razoB. OTHOCHUTEIbHAS IOTHOCTh

Tema
2.2J1eKTPOJTUTHYECK
asi AMCCONMALMS U
HOHHBIN 00MEH

Copep:xanue y4e0HOro MmaTepualia

4

2.2.1 Teopus JIEKTPOJIUTHYECKOM
AUCCOLMALUH.

HNoHbl. DIEKTPOJUTHI, HEIIEKTPOJUTHI. Peakunu
uoHHoro  obmena. CocraBieHHE  peakIui
MOHHOTO OOMEHa MyTEeM COCTABJIECHUS UX MOJHBIX
U COKpAallleHHbIX MOHHBIX ypaBHeHUl. KucnoTHo-
OCHOBHbIE pEaKIUU. 3aJaHUs Ha COCTaBJICHHE
MOHHBIX PEeaKIUi

IIpakTHYecKkHe 3aHATHS

N

5

IIpakTuyeckas padora 2

HccaenoBanue aucCOUMALMM KHCJIOT, COJed M
OCHOBAaHMH

[IpakTHueckas pabora "TuUmbl XUMHYECKUX
peakuuit".MccnenoBanue TUMOB (IO COCTaBYy U
KOJIMYECTBY  HCXOJHBIX U  0Opa3yroluxcs
BEIECTB) M MPU3HAKOB XUMHUUECKUX PEAKIHU.
[IpoBenenue peakum MOHHOTO oOMeHa,
ONpENeJIEHUEe  Cpeabl  BOJIHBIX  PACTBOPOB.
3ajaHusl HA COCTaBJICHUE HOHHBIX PEaKIUM

OK 01
OK 02
OK 04
OK.07
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Pa3nen 3CTpoeHne U CBOIICTBA HEOPTraHNYECKHUX BellleCTB

Tema 3.1 Coaep:xxanue yueOHOro MaTepuajia

N

Kaaccuduxanus, 6
HOMEHKJIATYPa H
cTpoeHHe
HEOPTraHNYeCKUX
BelleCcTB

3.1.1. Knaccupukanusi, HOMEHKJATypa M
CTpOeHHe HEOPraHUuYeCKHUX BelIeCTB
ArperaTHbie COCTOSSHHS BemecTrBa. Tunbl
KPHCTAJIMYECKUX PEIIeTOK.

[Ipenmer HEOPraHUYECKOU XUMUH.
Knaccudukanuss  HeOpraHMYECKUX  BEIIECTB.
[Ipocteie u cnoxHble BemecTBa. (OCHOBHBIE
KJIACChI CIIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCUJIBI, KHUCIOTHI, cO0Ju). B3auMocBs3b
HEOPraHMYECKNUX BemecTB. Kpucrannndyeckue u
amop(dHbie BemecTBa. THUNB KPUCTALIUUYECKUX
peméToK: aTroMHas, MOJIEKYJISIpHAs, MOHHAd,
MeTaJUIn4ecKkasd.  3aBUCUMOCTb  (HU3UYECKUX
CBOMCTB BE€IIECTBA OT THUNA KPHUCTAIAYECKOUN
pemeTku. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTHU
BEIIECTB OT BHJA XUMHUUYECKON CBS3UM U TUIA
KPUCTAJUIMYECKOU pELIETKH. [IprunHbI
MHOT000pa3us BEIIECTB.

OK 01
OK 02
OK 04
OKO07
IIK 1.3

Tema 3.2PDu3uxo- Copnep:xanue y4e0HOIro MaTepuaJia

XUMHYeCKHe CBOMCTBA | /
HEOPraHMYeCKHUX
BeIIECTB

3.2.1 Metayiabl. Hemeraiabl. XUMHYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
BellleCTB

Metannel. O6uue ¢GuU3MYECKUEe U XUMHUUYECKHUE
cBoiictBa MeTamoB. CmocoObl  MOJyYEHHUS.
3HauYeHHWEe METAJJIOB M HEMETAJIOB B MPUPOJIC U
JKM3HENCATEIILHOCTH 4YEJOBEKa U OPraHu3MOB.

OK 01
OK 02
OK 04
OK.07
I[IK 2.2
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Koppo3us meranioB: BUAbI KOPPO3UH, CIOCOOBI
3allMThl METAJJIOB OT KOPPO3UHU

Hemerannpl. O0mue Guznyeckue U XUMHYECKUE
CBOMCTBA HeMeETa/IoB. THIHYHBIE CBOMCTBA
HemetaioB [V- VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COCJIMHEHUM HEMETaJIJIOB.
KpyroBopoThl OMOT€HHBIX 3JI€MEHTOB B IPUPOJIE
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB
HEOPTAaHUYECKHUX BCIIIECTB (OKCHUI0B,
TUAPOKCUIOB,  KHCIOT, CcOJed |  ;Ap.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJHBIX COCAWHEHUW, BBICIINX
OKCHUJOB Y TUJIPOKCHUIOB.

IIpakTH4yeckue 3aHATHS

8

IIpakTuyeckas padora 3
Pemienue  SKcnepuMeHTANBHBIX  33/a4  Ha
pacno3HaBaHue HEKOTOPHIX KATHOHOB U AHHUOHOB

Nnentuduxamnus HEOPraHUYECKUX
BElIECTB».PellleHrne 3KCnepuMEHTANbHbIX 3a/1a4
M0 XUMHUYECKUM CBOMCTBAM METAJUIOB U
HEMETAJJIOB, MO PAacHO3HABAHUIO U TOJYYEHHUIO
COCJIMHEHU U METAJIOB 17} HEMETAJJIOB.
Nnentudukanus HEOPraHUYECKUX BEIIECTB C
HCIIOJIb30BAHUEM 170 (GU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKLIUM.
KauecTBeHHbIe peakmuu Ha cyiabdaT-, KapOoOHAT-
U XJOPHUJ-aHUOHBI, HA KATUOH aMMOHMUSA.

Pa3nea 4CTpO€HI/Ie U CBOMCTBA OPraHuvIe€CKMUuX BCIICCTB

14

Tema 4.1
Knaccudpuxanus,

Conepkanue y4eOHOr0 MaTepHuaJia

9

\ 4.1.1 Oprannyeckasi XMMHs KaK HayKa

OK 01
OK 02
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cTpoeHHe u
HOMEHKJIaTypa
OpraHnvyecKux
BelleCTB

[losiBneHne W pa3BUTHE OPraHUYECKOW XHUMHU
Kak Hayku. lIpeaMeT opraHudecko XHUMUH.
MecTo ¥ 3HadYeHHE OPraHUYECKOW XHUMHUHM B
cUcTeme €CTECTBEHHBIX HayK. XUMHYECKOE
CTPOCHHE KakK TMOPSATOK COEIMHEHUS aTOMOB B
MOJIEKYJIE COTJIaCHO MX BaJleHTHOCTU. OCHOBHBIE

IIOJIOKEHHUSI TEOPHUU XHUMHUYECKOrO CTPOCHUS
oprannyeckux coenquHenuit A.M. bytieposa.
YTnepOIHBIMCKENET OPTaHUYECKOW MOJIEKYIIBI.
3aBHUCUMOCTH CBOWCTB BELIECTB OT XUMHYECKOTO
CTPOCHUA Mosekys.M3omepus 51
nzomepsbl.IlonsTne o QyHKUMOHATBHOW TpYIIIE.
Panukan. [IpuHLIUIIBI KJIaCCU(UKAIIUU
OpPTaHMYECKUX COEIMHEHHH. MexayHapoaHas
HOMEHKJIaTypa W IPUHLOUIIBI HOMEHKJIATYpbl
opraHuueckux  coeauHeHuil.  I[lonstue 00
a30TCOJEpKAIIUX COECAUHECHUSX, OUOJOTHUYECKU
aKTUBHBIX  BewlecTBax (yrjieBoJax, JKHUpax,
Oenkax U ap.), BBICOKOMOJIEKYISIPHBIX
coeuHEeHUsAX (MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO)

OK 04
OK.07

Tema 4.2 CBoiicTBa
OpPraHu4YecKux
COeIUHEHUM

Copnep:xanue y4e0HOIr0 MaTepuaJia

»

10

4.2.1 IlpeaesbHblie YyIriaeBOAOPOAbI: AJIKAHBI,
HUKJIOAJIKAHBI

PHU3UKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX
COeIUHEHUIN OTJIEIbHBIX KJIaCCOB
(ocobeHHOCTHKIACCU(PUKAIIMU U HOMEHKJIATYPHI
BHYTPH KJIacca; TOMOJOTHYECKHN pAa U o0mias
dbopmyna;  uzoMepus;puU3MUECKUE  CBOMCTBA;
XUMHUYECKUE CBOMCTBA; CIIOCOOBI

OK 01
OK 02
OK 04
OK.07
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MOJIy4YEeHHUS ) : IpeJeJIbHbIC YIJIE€BOIOPO/IBI
(amkaHbl W UMKIOAJKaHbl). ['OopeHue meraHa kak
OAWH U3 OCHOBHBIX MCTOYHHUKOB Temiaa B
NPOMBIIIJIEHHOCTH u OBITY. CgoiicTBa
NPUPOJHBIX YTIEBOJOPOJIOB, HAXOXKICHUE B
NpUPOJE U MPUMEHEHHE ATKAHOB.

11

4.2.2 HenpepenabHbie H apOMaTHYECKHE
yIJIeBOJOPOAbI

@U3UKO-XUMUYECKUE CBOWCTBA OPraHUYECKHX
COEVHEHUM OTJEJIbHBIX KJacCOB
(oco0eHHOCTH KJIaCCHU(UKALMU U HOMEHKJIATYPhI
BHYTpH KJIacca; TOMOJOTHYECKHH pAa M oOmas
dopmyna; wuzoMepus; (usnueckue CBONCTBA;
XUMHYECKHE CBOMCTBA; CIOCOOBI MOJYUYEHHUS);
HenpeaelbHble (aJKeHbl, aJKUHbl U aJKaJHEeHBbI)
U apoMaTHyeckue yriaesoaoponsl. lopenue
aleTHIIEHA KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOrO IUIAMEHHU JJIs CBAapKH M
pPE3KU METAJLUIOB

12

4.2.3 Kucsaopoacoaep:xauue coe{uHeHU.
A3oTcoaep:xaiue coeJMHEeHUs
OU3MKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX
COCTMHCHUI OTJICTLHBIX KJIaCCOB
(ocoO0eHHOCTUKIACCU(PUKAIMU U HOMEHKJIATYPHI
BHYTPH KJIacca; TOMOJOTHUYECKHN pAa U oOmias
dbopmyna;  uzoMepus;puU3NUECKUE  CBOMCTBA;
XUMHUYECKUE CBOMCTBA,; CIIOCOOBI
MOJIY4E€HHUS ) :KUCITOPOJICOAEPIKAIINE COCTUHEHHUS
(ctuptel ¥ (PeHonasl, KapOOHOBBIE KHUCIOTHI U
a(upel, anbAeruabl UKETOHBI, JXUPHI, YTJIEBOIHI).
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[IpakTHyeckoe NpPUMEHEHUE  OATUICHTIUKOJIS,
rJIUIepUuHa, dbenona. [IpuMeHneHnue
dbopmanbaeruga,  aneTaibAeruja, YKCYCHOM
KUCJIOTHI. MbIlla KaKk COJM BBICIIMX KapOOHOBBIX
KUCJIOT. Morouue cBOMCTBA Mblila
®uU3UKO-XMMUUECKHE CBOWCTBA OpPraHUYECKUX
COEIMHEHU I OTJEJIbHBIX KJIaCCOB
(ocobeHHOCTH KiacCU(PUKALNU U HOMEHKJIATYPHI
BHYTpH KJIacca; TOMOJIOTHYECKHH pAA M oOmas
bopmyna; wuzomepus; (QuU3MYECKHE CBOMCTBA;
XHMUYECKHE CBOWCTBA; CHOCOOBI MOJNYyYEHUS):
a3oTcojJiepKalue  COoeAuHEHUus  (aMUHBI U
aMHUHOKUCIIOTBI, Oelku). BpicokoMOIeKyIsapHbIE
COEIUHEHMUs1 (CUHTETHYECKHE U OHOJIOTHYECKH-
aKTHBHbIE). MOHOMEp, NOJHUMEDP, CTPYKTYypPHOE
3BeHO. [losmMepusanus 3TUIIEHAa KaK OCHOBHOE
HaIpaBJIEHHUE €r0 HUCI0JIb30BaHMsA. ['eHeTnueckas
CBSI3b MEXIY KJ1accamu OpPraHUYEeCKUX
COECMHEHUN

IIpakTHYecKHe 3aHATHS

13

IIpakTnuyeckas padora 4

MopenupoBanue MOJICKY.JI OpPraHu4ecKux
BeLEeCTB OT/AeJbHBIX KJIACCOB

MonenupoBanue  MOJEKYJd M XMMHYECKHUX
NpeBpalleHul Ha NpUMEpe dTaHa, OJTHUJIECHA,
alleTHJIEHA U Jp.

Tema 4.3
Naentuguranmus
OpPraHM4YecKux
BelIEeCTB, X 3HAYEHHE

Conepxkanue yueOHOr0 MaTepuaJia

14

4.3.1 bBuoopranmveckue coeauHeHusi. Pouanb
OPraHM4YecKoil XMMHH B PpelIeHHuH mnpodaem
Pa3JIM4YHOI0 XapaKkrepa

OK 01
OK 02
OK 04
OK.07
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U IPUMEHEeHNE B
ObLITOBOW U
MPOU3BOACTBEHHOM
aesITeJIbHOCTH
yeji0BeKa

[IpuMeHeHue u OUOJIOTUYECKAs] POJIb YIIEBOJOB.
OkucneHue yriaeBoJOB - HCTOYHUK DHEPIrUU
KUBBIX opraHuzmoB. OO0nacTu NpUMEHEHUS
amuHokucnot. [IpeBpamenuss OelKOB NHUINU B
opranusMme. buonorumueckue QyHKUHU OENKOB.
buonoruueckue byHKIIUU KHUPOB. Ponb
OpPraHMYEeCKOM XHMHHU B pEIIEHUU HOpodiem
NHUIIEBON 0€30MaCHOCTH

PoJsib opranndeckoil XuMuu B pelIEHUU NpoOiemM
PHEPreTUYEeCKOW Oe30MacHOCTH, B PpPa3BUTHHU
MEIHULHWHBI, CO3JaHUM HOBBIX MAaTEPHUAIOB,
HOBBIX HMCTOYHHUKOB DJHEPTruUU (aIbTE€pHATUBHBIEC
UCTOYHUKU 3Heprum). OmacHOCTh BO3AEHCTBUS
HAa JKMBBIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB
OTAEJbHBIX KJaccoB (YrJeBOAOPOIbI, CIHUPTHI,
deHonpl, XJIOPOPraHUYECKUE  IPOU3BOJIHBIE,
a’apJEruabl U Jp.), CMBICI OKa3aTeNsl NPEeIeIbHO
JONYCTUMOU KOHIIEHTPAaHH.

IIpakTH4yeckue 3aHATHS

N

15

IIpakTuyeckas padora 5

Pemienne  3KcnepUMEHTAJBLHBIX  33Ja4  Ha
HICHTU(PUKANUI0 OPraHUYeCKHX COeIUHEHUH
[IpakTHueckas pabora: "Unentudukanus
OpPraHUYECKUX COCJMHEHUM OTAENIbHBIX KjIacCcoB"
Nnentudukanus OpraHUYECKHX  COCIUHCHHI
OTJIEJbHBIX KJIacCOB (HA MpUMEpEe alabJETHIO0B,
KpaxMmala, YKCYCHOW KHCJIOThI, O€JIKOB U T.I.) C
HCIIOJIb30BAHUEM 1704 GHU3UKO-XUMHUYECKUX
CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX PEAKIIUU.
Henarypanus Oenka npu HarpeBaHuu. [[BeTHBIE
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PCaKIu OCIKOB. Bo3HukHOBEHHE
AHAJINTHYCCKOTI' O CHUTHalJla CTOYKH 3PCHUA
XHUMHNYCCKHUX IIpoacCCoB IIpu IMPpOTCKAaHUHN
Ka4eCTBCHHOM pPCaKnnu, HO3BOJI§IIOI[I€I>'I
I/II[CHTH(i)I/IHI/IPOBaTI) MpPpCaIOKCHHBIC
OPraHN4YCCKHUC BCIICCTBA

Pa3znen 5 Kuneruueckue u TepMoAMHAMMYECKHE 3AKOHOMEPHOCTH
NPOTEKAHUA XMMHYECKUX PeaKuui

Tema 5.1 CkopocTb
XHMHYECKHUX
peaxkumuii.
XumMuyeckoe
paBHOBecHe

Conep:xanue y4e0HOI0 MaTepuaJia

16

5.1.1 CkopocTh XUMHYECKHX PeaKIuil.

XuMH4yecKoe paBHOBecHe
CkopocTh  peakuuu, €€ 3aBUCUMOCTb  OT
pa3NIuYHBIX (HAKTOPOB: MPUPOJIBI pEaArupPYIOMMNX

BELIECTB, KOHIIEHTpaIuH pearupyromux
BELIECTB, TEMIIEPATYPHI " IJI0IIa N
pEaKUMOHHON MOBEPXHOCTHU. TennoBbie 3P PeKTh
XAMHUYECKUX peaKmuil. DK30- 151
sHAOTEepMuUUeckue,  peakuuu. OOpaTuUMOCTh

peaknuuii. XHMHYECKOE pAaBHOBECHE M  €ro
CMEUIEHHUE MO JEUCTBUEM PA3IUUYHBIX (PaKTOPOB

(KOHLIEHTpalUsg pEeareHTOB WJIM  MNPOJYKTOB
peakiuu, 1aBiIeHUuE, TeMIIepaTypa) IJs CO31aHuUs
ONTUMAJbHBIX YCIOBUN MPOTEKAHUS XUMHYECKUX
npoueccoB. [Ipuanun Jlelllatense

IIpakTHYyeckHe 3aHATHS

17

IIpakTuyeckas padora 6
Pemienne 3amanmii Ha aHaau3  (PaKTOpoOB,
BJIMSIIONIMX HA U3MEHEHHE CKOPOCTH XHMHYECKOM

peakuumn
[IpakTuueckue 3aHiaTUS Pemenne npakTUKO-
OPUEHTUPOBAHHBIX 3aJlaHuU Ha aHan3

OK 01
OK 02
OK 04
OK.07
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(bakTOpOB, BIUSAIOIINX HA U3MEHEHHUE CKOPOCTH
XUMHUYECKOW peaknuuu, B T.4. C I[O3UIUHU
AKOJIOTHUYECKH 11€JeCO00pa3Horo IOBEJACHHUS B
OBITY MW TPYIOBOW JEITEABHOCTH B LEJIX
COXpPaHEHMUs CBOEro 3JI0POBbA M OKpY)Karouei
PUPOJTHOU Cpelibl. Pemenue MPaKTUKO-
OPHUECHTUPOBAHHBIX 3aJaHUM HA MPUMEHEHUE
npunuuna Jle-Illatenbe  ansg  HaxoXACHUS
HaIlpaBJICHUS CMEIIECHUS paBHOBECHUS
XUMHUYECKOW peakiuu U aHaiau3 (PakTopoB,
BIIUSIOIIIUX Ha CMEIIECHHUE XHMHYECKOTO
paBHOBECHS.

Pa3nesa 6PacTBopbI

Tema 6.1 IlousiTue o
pacrBopax

Copaep:xanue y4e0HOro MmaTepuajia

18

6.1.1 PacrBopeHue Kak (PU3HKO-XMMHYECKHI
npouecc

PactBopsl. CriocoOBI IPUTOTOBICHUSI PACTBOPOB.
PactBopumocTs. MaccoBas n0Jii paCTBOPEHHOTO
BemecTBa. CMbICI  TOKa3zaTenss  MpelieabHO

JOTTyCTUMOM KOHIIEHTPALUU u ero
HUCTIOJIb30BAHUE B  OIGHKE  HJKOJOTHYECKOU
0€30MacHOCTH. [IpaBuna AKOJIOTUUYECKH

1[€JIECO00PA3HOr0 NOBEACHUS B OBITY U TPYIOBOU
NEATEIbHOCTH B ILEIIX COXpPaHEHUS CBOEro
300pOBbsl M OKpYJ)KamIIEH NPUPOJAHOU CpEIbI;
OIIaCHOCTH BO3JEUCTBUSA HaA >XUBBIE OPraHU3MBbI
OIIPENECIICHHBIX BeEUleCTB. PelieHue MnpakTUKO-
OPUEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUM Ha
pacTBOpHI, HCIHOJIb3yeMble B  OBITOBOM U

OK 01
OK 02
OK 04
OK.07
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‘ HpOHBBOI[CTBGHHOﬁ AJCATCIIBHOCTH YCJIOBCKA

IlpakTHyeckue 3aHATHS 2
19 | IlpakTuyeckas padora / 2
IIpurorosJienue pacrBopa 3aIaHHOM
KOHLEHTPAUNHU
[IpakTHueckas pabora  «IlpurotoBieHue
pacTtBopoB».IIpuroroBinenue pacTBOpOB
3aJaHHON (MaccoBO#l, %) KoOHUEHTpauuu (c
NPAKTUKO-OPUEHTHUPOBAHHBIMH  BOINPOCAMHU) U
ompeaeJeHue  cpenbl  BOJHBIX  PacTBOPOB.
Penienue 3aj1a4 Ha NPUTOTOBJIEHHE PACTBOPOB
Paznesn 7 Xumus B ObITY M POU3BOACTBEHHOM JAeSITEJIbHOCTH 4
YeJI0BCKa
Tema 7.1 Xumus B Conepkanue y4eOHOro MaTepuaJia 4 OK 01
ObITY M 20 |7.1.1 Xumusi B ObITY H TPOU3BOACTBEHHOI 2 OK 02
NMPOU3BOACTBEHHOM AeSITeJIbHOCTH OK 04
AeATeJbHOCTH Hoselimune IOCTHKEHUS XMUMHYECKOW HAYKH H OK.07
XUMHUYECKOW TexHoJioruu. Ponp xumuum B IIK 1.3
o0ecredeHn IKOJIOTUUECKON, SHEPTETUUYECKOUN U I[IK 2.2
NUIIEBONW O0€30MacCHOCTH, Pa3BUTUM MEJIUIHMHBI.
[IpaBuna mnoucka W aHaaM3a XUMHUYECKOU
uHbopMaluu U3  Pa3qUYHBIX  HCTOYHUKOB
(Hayunas u  ydeOHO-Hay4yHas JIUTeparTypa,
CpEeACTBa  MacCOBOU uHpopMaIuu, CETh
NuTepner)
IIpakTHyeckue 3aHATHS
21 | IIpakTnuyeckas padora 8 2

IIpeacraBiaenne Kelca 0 NpUMeHEeHUH
XHMHYECKOI'0 BelecTBA

[Touck W aHanM3 KEHUCOB O NOPUMEHEHHUU
XUMHUYECKUX BEIIECTB M TEXHOJIOTMM C Y4eTOM
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Oyayuie npodeccuoHaNbHON NEATEIbHOCTU IO
TeMaM: Ba)KHEWIIUME CTPOUTEIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPacCKu, CTEKJIO,
KepaMuKa, MaTrepuangbl Uil DJIEKTPOHUKH,
HaHOMAaTepHUalsbl, TEKCTUJIbHBIEBOJOKHA,
UCTOYHUKU SHEPTUH, OopraHuyeckue u
MHUHEpaJbHble  yI0OpeHHs,  JIEKapCTBEHHBIE
BeleCcTBa ObITOBAS XUMUS.3aluTa:
[IpenacraBienue pe3yiabTaTOB pEIICHUs KEWCOB B
dbopMe MUHU-I0KJIAaJa C Mpe3eHTaluel

22

HTorosoe 3ansitue

Bcero:

44
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3 YCJI0BUus PEAJIM3ALINN IHPOI'PAMMUbI
OBIHIEOBPA3OBATEJIbHOTI'O YYEBHOI'O ITPEIMETA

3.1 Peanuzanmsi nporpaMmbl Y4eOHOro ImnpeaMera TpedyeT HAIUMYHUA
Yy4eOHOro KaduHeTa « XuMHUsD).

Peanuzanus nporpaMmbl ydeOHOTO MpeaMeTa TpeOyeT Haaudus y4yeOHOro
KaOWHEeTa XUMUH, Ta00OPaTOpUU XUMHH.

O6opynoBanne yueOHOTO KaOUHETa XUMUMU:

Kommiext mebenu (mkad - 6mr., cton 1-rym00BbIi 41T., cTOoN — 15 WT., CTYN
- 27mT.), CTON JEMOHCTPAllMOHHBIA — 3 IIT., J0CKa ayAuTopHas — 1 MmIT., CTyn
YUYEHHYECKUH Ha MeTajuloKkapkace— 3 miT., mkad — 1 mrT., mkad KHWKHBI — 1 mrT.,
MHUKpPOCKON — 5 IIT., MepHoauueckas cucreMa MenaeneeBa — 1 mT., CTEHIBI,
KOMILJIEKT y4e€OHO-HArJSHBIX MOCOOMN MO XUMHH.,IOPTPETHl XUMHUKOB - 5 IIIT,
XUMHUYECKOE 000pYy/I0BaHUE U PEAKTUBBI, HAOOP TOTOBBIX MUKPOIIPENIAPATOB.

3.2 UudopmanuonHoe odecnevyeHue peasu3anum NporpamMmmel

3.2.1. OcHOBHBIE MeYATHLIE H AJICKTPOHHBIC U3TAHUA

1. Xumus : 10 knace : yryOn€éHHbld ypoBeHs : yueOHuk / B. B. Epemun, H. E.
Kyspmenko, B. U. Tepenun [u np.] ; mox penakiueit B. B. Jlynuna. — 10-e
u3a., crep. — Mocksa : Ilpocsemenue, 2023. — 446 ¢. — ISBN 978-5-09-
107226-6 // Jlamp : »snexkTpoHHO-OMOMMOTe4yHass cuctema. — URL:
https://e.lanbook.com/book/334892. — Pexum pgoctyma: s aBTOPHS.
MOJIb30BaTENEeN. — TEKCT : DJIIEKTPOHHBIM.

2. Xumus : 11 knacc : yriny6nénssiii yposens : yueObnuk / B. B. Epemun, H. E.
Kysemenko, A. A. Jlpo3nos, B. B. JIlynun ; nox pegakuueit B. B. Jlynuna. —
10-e m3a., ctep. — Mocksa : [IpocBemenue, 2023. — 478 c¢. — ISBN 978-5-
09-107469-7 // Jlamp : »dneKTpOoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/334904. — Pexum pgoctyma: st aBTOpH3.
IOJIb30BaTesIe. — TEeKCT : 3JIIEKTPOHHBIN.

3. T'abpuensn, O. C. Xumus : 11 kmacc : 6a30Bbiii ypoBeHb : yueOHuk / O. C.
INabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 5-¢ u3j., ctep. — Mocksa :

IIpocBemenne, 2023. — 127 ¢. — ISBN 978-5-09-103623-7 // Jlanp :
AJICKTPOHHO-OMOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/335036. — Pexum pgoctyma: aiasi  aBTOPHS.

MOJIb30BaTeNel. — TEKCT : AIEKTPOHHBIM.
4. T'abpuensan, O. C. Xumus : 10 kmacc : 6a30Bblii ypoBeHb : yueOHuk / O. C.
INabpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 5-e u3f., crep. — MockBa :

[Ipocsemenne, 2023. — 128 c. — ISBN 978-5-09-107222-8 // Jlaup :
AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/335039. — Pexum pgoctyma: s aBTOpH3.

II0JIb30BaTeIIEN. - TEKCT : QJIEKTPOHHBIM.
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3.2.2. JlonoJHUTeIbHbIEe HCTOUYHHKM:

[TerpoBa, T.B. Xumus/ YuebHo-meToauueckoe mocooue Paznen oprannueckas
xumust/ T.B. TlerpoBa. - Apxanrensck, 2021 — 113 c. Pexum npoctyma
\\MS\Books _Irbis\UchMetodposobiehimiya21-22PetrovaTV.docx
www.pvg.mk.ru (onmumnuazna «Ilokopu BopoObeBBI TOPBD).
www.hemi.wallst.ru (O6pa3oBaTenbHbBIN CANT IS ITKOJIBHIUKOB « XHMHUS)
www.alhimikov.net (OGpa3oBaTebHbIi CANT 1JIs IIKOJIBHUKOB)
www.chem.msu.su (QnekTpoHHas OMOINOTEKA IO XUMUH )

www.enauki.ru (MHHTepHeT-u31anue Uil yuuTene « EcTecTBeHHbIe HAYKH»)
www. I september.ru (Metoauueckas razera «llepBoe ceHTAOPs»)

www.hvsh.ru (kypHan «XuMus B IIKOJIEY)

www.hij.ru (kypHan «XUMHS U )KU3HB)
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4 KOHTPOJIb n OILEHKA PE3YJBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbBHOT'O YYEBHOI'O ITPEIMETA

KoHTposib ¥ OIlEeHKa pacKphIBalOTCA 4epe3 YCBOCHHBbIE 3HAHUS U
NpUOOpETeHHbIE CTYJCHTAMH YMEHHUs, HalpaBJIeHHbIE HA (DOPMUPOBAHHUE OOIIUX U
npodeccoHaNbHbIX KOMITIETCHIIUH.

Koasbl popmupyempbix THIl OLEHOYHBIX MEPONIPUATHH
KOMIIeTeHI M

OK 01 — YCTHBIN OIIPOC;
OK 02 - (ppoHTATBHBINA OIIPOC;
OK 04 - HaOJIFOICHHE 3a XOJOM BBIIIOJIHEHUSA
OK 07 npakTHIeckux padot Nel-8;
I[IK 1.3 - OLIEHKA PE3YJIbTATOB BBINOJHECHHS
[IK 2.2 npakTrudeckux padbot Nel-8;

-OlICHKA PEeIICHUS KaYeCTBCHHBIX,
pacu€THbIX, MpodhecCuOHAIBHO-
OPHMEHTHUPOBAHHBIX 33]1a4;

- TECTUPOBAHUE;

— MMMCbMEHHBIN OIPOC;

— OLICHKA BBICTYILJICHUS C JOKJIAJIOM
(coobieHueMm).
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