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PabGouas nporpamma yueOHOIro npejmera cocrapjieHa Ha OCHOBe TpeboBaHmii
MestepanbHBIX TOCYAAPCTBEHHBIX 00pa30oBaTeLHBIX CTAHJIAPTOB CpejiHero oduero u
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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:

Oo6meoOpa3oBaTebHBIN yUeOHBIA TpeaMeT «XHUMHs» H3ydaeTcsi Ha 6a30BOM
ypoBHE B 00meo0pa3oBaTeIbHOM IMKJIE Y4eOHOro IiaHa oOpa3oBaTelbHOM
nporpammbl CITIO ¢ yuétom mpodeccrHoHaIbHON HAIPaBICHHOCTH B COOTBETCTBUH C
®I'OC no crenmansaocTy 10.02.04 Obecnieuenne nHPOPMAITMOHHON 0€30MaCHOCTH
TEJICKOMMYHUKAIIMOHHBIX CHCTEM.

1.2 Henau u ni1aHupyeMble pe3yJibTaThl OCBOCHHS MpeaMeTa:

1.2.1 Hean 00meodpa3oBaTebHOTO IPEeAMeETA:

@opMUPOBAaHUE y CTYACHTOB IPEICTABICHUS O XMMHUYECKON COCTABIISIFOLICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA KAK OCHOBBI IIPUHATHUS PELICHUN B )KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO NIOBEACHUS B IPUPOAHON CpeEIE.

3anauu npeamera:

— copMupoBaTh TNOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKHX
MPOLIECCOB U ABJIECHUW B OKPYXAIOLIECH Cpejie, LETOCTHOM HAayYHOW KapTHHBI MHpA,
B3aMMOCBSI3HM M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— pPa3BUTh YMEHHsI COCTABIATH (POPMYJIbl HEOPTaHMYECKUX M OPraHUYECKUX
BEUIECTB, YPAaBHEHMsSI  XUMHUYECKMX  peakuuil, OOBICHATb HUX  CMBICI,
MHTEPIPETUPOBATH PE3YJIbTAThl XHMHUYECKUX IKCIIEPUMEHTOB,

— copMUpOBAaTh  HABBIKM  MNPOBEACHUS  MPOCTEHIIMX  XUMHUYECKHX
AKCIIEPUMEHTAJIbHBIX ~ HMCCIEIOBaHUW C COONIOACHHMEM TMpaBuil  0O€30MaCHOIO
oOpalleHus ¢ BellecTBaMu U JIa0OpaTOpHBIM 000PYI0BAHUEM;

— Pa3BUTh YMEHHUS MCMOJIb30BaTh MH(OPMALMIO XMMUYECKOIO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB;

— cpopMupoBaTh YMEHHUS POTHO3UPOBATH MOCIEIACTBUS CBOEU NEATEIbHOCTH
Y XUMHUYECKUX MPUPOAHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;

— copMUpOBaTh MOHUMAaHUE 3HAYMMOCTH JOCTH)KEHUH XUMHUYECKOW HayKu
Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHOM U MTPOU3BOJICTBEHHOM cdep.

1.2.2 Ilnanupyembie pe3yJibTATBI OCBOCHHS 001I€00Pa30BATEIbHOIO
npeamera B coorsercTBuu ¢ ®I'OC CIIO u Ha ocnose PI'OC COO

Oco0oe 3HaueHwe MpeAMET MMeeT Npu (GOPMHUPOBAHUU M PA3BUTHH OOIIUX
(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 MacTEepCTBa, | OCHOBOIIOJIATAIONIUE  TMOHITHUSA
peuieHus | TpyIaoJooue; (XUMHYECKUI 3JIEMEHT, aToM,
3aja4 - TOTOBHOCTh K  aKTHBHOM | 3JIEKTpOHHAsT 000J0YKa aroma,
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 MOJISIpHass Macca, MOJISIPHBIN
M NEATEIIBHOCTH. 00beM, YIJIEpPOJHBI  CKeNeT,
KoHTeKkcTa | OBnajgeHue YHUBEPCAIbHBIMU | QYHKIIMOHAJIbHAS rpyima,
M y4eOHBIMU MO3HABATEIbHBIMU | pailUKall, H30MEpHUsi, H30MEpPHI,
NEUCTBUSAMH: 0a30BbI€ | TOMOJOTUYECKUM pan,
JIOTUYECKUE ICUCTBUSA: rOMOJIOTH, YIJIE€BOIOPOIBI,
- CaMOCTOATEINIbHO | KUCIIOPOJI- M a30TCoJAepKaliue
dbopMyIHpOBaTH U | COCIUHEHMUS, OMOJIOTUYECKHU
aKTyaJIM3upOBaTh npo0jemy, | aKTUBHBIEC BellecTBa (YyrieBObI,
paccMaTpHuBaTh €€ BCECTOPOHHE; | )KHUPBHI, Oenkn), MOHOMED,
- YCTaHaBJWBATh CYIIECTBEHHBIN | MOJIUMEDP, CTPYKTYpPHOE 3BEHO,
OpU3HAK WJIM OCHOBAHUS I | BRICOKOMOJIEKYJISIpHBIE
CpaBHEHUS, KJIACCU(PUKAIMU U | COSNUHEHUS, KPUCTAINYECKas
KJaccuuKaIuu U 0000IIeHHS; peuieTka, TUIBI XUMHUYECKHUX
- OMPENENATH eI ACATEIbHOCTH, | peaKIui (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  KOPPEKTHBBI B | IMCCOLIMAIHS, OKHUCJIUTEIb,
NEATEIIbHOCTb, OLICHUBATh | BOCCTAHOBUTEIIb, CKOpPOCTh
COOTBETCTBHE pE3YIABTATOB | XUMUUYECKOM peakiuu,
ETISIM, OILICHUBATH PUCKHU | XUMHYECKOE paBHOBECHE),
MOCJIEACTBUN JIESITEIbHOCTH; TEOPHUU U  3aKOHBI  (Teopus
- pa3BUBATh KPEAaTUBHOE | XUMHUYECKOTO CTPOCHUS
MBIIUICHUE npu pelieHuu | oprannveckux Bemects  A.M.
YKU3HEHHBIX MPoOIeM byTtnepoga, Teopus




OsBnanenne YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HABATECILHBIMU
NeHCTBUAMU:0a30BEIC
HCCJICIOBATEIILCKUE JSHUCTBUS:

- BIIaJICTh HaBBIKAMH y4e€OHO-
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
COXpaHEHUA Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMUYECKHUNA SA3BIK XHMUH,
(GhaKTOTOTUYECKUE CBEIACHUS O
CBOWCTBAX, COCTaBe, MOJYYECHUU
u 0e30IacHOM HCIOJb30BaHUHU
BaXXHEUIINX HEOPraHUYECKUX U
OpPTAaHMYECKUX BEIMIECTB B OBITY
U TNPaKTUYECKOW NEeATEeIHbHOCTHU
YeJIOBEKA;

- YMETh BBISBIISITh XapaKTEPHbIC
MpU3HAKU u B3alMOCBSI3b
HW3Y4YECHHBIX MMOHSITHH,
NPUMEHATh  COOTBETCTBYIOIIHE
MMOHSITUSA npu ONMUCaHUH
CTPOCHUA u CBOMCTB
HEOPraHUYECKUX n
OpPraHUYECKUX BEIIECTB U UX
MpEeBpallCHUH; BBISABIIATH
B3aUMOCBSI3b XUMHYECKUX
3HAHUHU C MOHITUSIMHU u
MpeJICTABICHUSIMU IPYTrux
€CTECTBEHHOHAYUYHBIX
MPEIMETOB;
-yMETh HUCIIOJIL30BaTh
HauMCHOBaHUS XUMHYECKUX
COCIMHEHUN  MEXIYHAPOJHOTO
COr03a TEOPETUUYECKOU 51
MPUKITATHON XUMHUH u
TpUBUAJTIbHBIE Ha3BaHU
BaXXHEUIINX BeEIIECTB (PTHUJICH,
aleTulieH, TriauuepuH, QeHomn,
dbopManpaerum, yKCYyCHas
KUCJI0Ta, TJIMIIMH, YrapHBIA Tas,
YIJIEKUCIIBIN ras, aMMMUaK,
rameHass H3BECTh, HeTaleHas
U3BECTh, MNHThEBAss coJa MU
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,;

OIIpEAEATh BHUABl XUMHUYECKUX
CBs3el (KOBaJEHTHAs, WOHHaf,
MeTajjnueckas, BOJOpPOJHAs),
THIIBI KPUCTAJNINYECKUX
peueToK BELIECTB;
KJIACCU(PUIUPOBATH XUMHUUYECKHUE
pEaKLuu;

- chopMHupoBaTH
MPEACTABICHUS: O XUMHYECKOU
COCTaBISIONMIECH
€CTECTBEHHOHAYYHOU KapTHHBI
MHpPa, POJIM XMUMHHU B MO3HAHUU

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 GQopMmynaMm u
ypaBHECHUSIM XUMHUYECKHUX
peakuuMm ¢  UCHOJb30BAHHUEM
bu3nIeCKUX BEJIMYMH,
XapaKTepU3yIOIUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBIL:
Maccel, oObeMa (HOpMaJIbHbBIC
yCJIOBUSI) Ta3oB, KOJHUYECTBA
BEIECTBA; UCII0JIb30BaTh




CUCTCMHBIC XUMHNUYCCKNEC 3HAHMUA

s NPUHATUSA  pELIeHUd B

KOHKPETHBIX ’KU3HEHHBIX

CUTYalUsIX, CBSI3aHHBIX C

BEIIECTBAMU U UX IPUMEHEHUEM

OK 02. B o6nactM LEHHOCTM HAy4yHOro | -yMEThb IJIAHUPOBATH u
OcyHleCTB Nno3HaHuUA: BBIITOJIHATH XUMHUYECKUN
JISATh 'C(I)OpMI/IPOBaHHOCTB 9KCIICPUMCHT (HpeBpaH_ICHI/IH
MIOUCK, MHPOBO33DCHHSL, OpPTaHUYECKUX  BEIIECTB IMpHU
aHalu3 U COOTBETCTBYIOLIETO HarpeBaHuUH, NOJTy4YeHHE
MHTCPIPET | cOBpeMEHHOMY YPOBHIO pasutus | OTHICHA M HM3y4YCHHE  €ro
aluio HAYKH " 0OIIECTBEHHOM | CBOMCTB, KaueCTBEHHBIE
HHGbOpMAIL OPaKTUKM,  OCHOBaHHOro  Ha | PCaKIuu Ha aJbACTHABI,
uu, THajIore KyJIbTyp, | KPAXMaJl, YKCYCHYIO KHCIIOTY;
HE00X0 UM CMOCOGCTBYIOMEr0  Oco3HaHMIo | ACHATYpalus 0eaKoB npu
o 11 CBOEr0 MECTa B TOJNMKYJIbTypHOM | HATPEBAHUH, IBETHBIC PEAKLUH
BBIIOTHEH | \ppe; O0€JIKOB; NPOBOAUTH pPEAKLUU
us 3a71a4 - COBEpIIEHCTBOBAHHME SA3BIKOBO} | HOHHOTO oOMeHa, omnpeaesTh
HPO‘I’CCSHO M YHTATeNbCKOH KyInbTypsl Kak | CPCAY  BOJAHBIX — PaCTBOPOB,
HAJTBHON CPEJICTBA B3aMMOJIEHCTBIA Mexky | KAUCCTBCHHBIC — PEakUMH  Ha
AEATENBHO | 110/,MH 1 [IO3HAHHS MUDA,; cyibdar-, kapOOHAT- U XJIOPUI-
CTH - 0CO3HaHME UEHHOCTH HAy4Hoji | AHMOHBI, HA KATHOH aMMOHHS;
IeSITeIbHOCTH, roToBHoCTh | PCIIATH SKCIIepUMECHTAIbHbIC

OCYILIECTBJISAITh  NPOECKTHYIHO U
HCCIIEIOBATENIbCKYIO
NEeATeIbHOCTh WHIWBUAYAIBHO M
B TpYIIIIC.
OBiazienne
y4eOHBIMU
JIEUCTBUSIMU:
uHpopMaImei:
- BJIQJICTh HABBIKAMHU TOJYYCHHUSI
uHbOpMAIIMM W3  MCTOYHHKOB
pPa3HBIX THUIIOB, CaMOCTOSITEJILHO
OCYILIECTBJISITh MOUCK, aHAJINU3,
CUCTEMAaTHU3ALIHIO u
MHTEPIPETALUI0 uHbopmauu
pa3IMUHBIX  BHUJIOB ©  GopMm
peACTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX
dbopmaTax ¢ yd4eToM Ha3HA4YEHUS

YHUBEPCATBHBIMU
M03HABATEILHBIMU
pabota c

uH(popMaIuu 151 LEJIEBO
ayIUTOPHH, BBIOMpAs
ONTHMAJIbHYO bopmy

3agayd o temaM '"Mertamiabel" u
"HemeTamnbl") B COOTBETCTBUU
C npaBUiIaMu TeXHUKH
0€30MacHOCTH MPU OOPAICHUH C
BEIIECTBAMU U JIaOOpPaTOPHBIM

000pyIOBaHUEM; TIPEJICTABIATH
pe3yabTaThl XUMHYECKOTO
JKCIIEPUMEHTa B (QopMe 3amucu
ypaBHEHUN  COOTBETCTBYIOIIUX
peakuuii u  QOpMyJIHPOBATH
BBIBOJABI Ha  OCHOBE  JTHX
pe3yJIbTaTOB;

- YMETh aHAJIU3UPOBAThH
XAMHYECKYIO nH(pOopMaIuIo,
MOJIy4aeMylo u3 pa3HBIX

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

- BJIaJIeTh OCHOBHBIMH METOJIaMH
HAy4YHOTO TO3HAHUS BEIIECTB H
XUMHUUYECKUX SIBJICHU M
(mabmronenue, U3MEpPEHUE,

8




NpeACTaBICHUS U BU3yaIH3alliH;
- OLEHMBAaTh  JIOCTOBEPHOCTH,
JETUTUMHOCTh HH(pOpMarum, ee
COOTBETCTBHME  MPAaBOBBIM U
MOPaJIbHO-ITHYECKUM HOpMaM

- HCIIOJIb30BaTh CPE/ICTBA
MH(POPMAIIMOHHBIX U
KOMMYHHMKAIIIOHHBIX TEXHOJIOTHI

B PEIICHUN KOTHUTHUBHBIX,
KOMMYHHKAaTUBHBIX u
OpraHU3alMOHHbIX 3aJgad C

coOnroienreM TpeOoBaHu

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

SPrOHOMUKH, TEXHUKH I TPUHATUSA  pELIeHUHd B

0€30MacCHOCTH, TUTUEHBI, KOHKPETHBIX KU3HEHHBIX

pecypcocOepexeHusi, IPaBoOBbIX U | CUTyalusX, CBSI3aHHBIX C

TUYECKUX HOPM, HOPM | BEIIECTBAMU U 170:¢

MH(POPMAIIMOHHOM 0€3011aCHOCTH; | IPUMEHEHHUEM.

- BJIAJICTh HABBIKAMH

pacno3HaBaHUs " 3AIUATHI

nHpopmanuu, HHPOPMALMOHHON

0€301aCHOCTH JUYHOCTHU
OK.04 - TOTOBHOCTH K CaMOPAa3BUTHIO, | -YMETh ILUIAHUPOBATH 17§
PaboTaTh B | caMOCTOATEIBLHOCTH U | BBITIOJHATH XUMUYECKUI
KOJUIEKTUB | CAaMOOIIPEIEIICHHUIO; HKCIEPUMEHT (nmpeBpanieHus
eu -OBJIa/ICHHE HaBbIKaMH Y4eOHO- | OpraHMYECKUX  BEUIECTB  IMpHU
KOMaHJIe, | MCCIIENOBATEIbCKOM, IPOEKTHOW U | HATPEBAHUH, NOJIy4eHHE
3¢ (}EeKTUBH | COLMATbHOMN AEATEIbHOCTH; STHJIEHA W  HM3y4YEHHUE  €ro
0 OBnanenue YHUBEPCAIbHBIMU | CBOWCTB, KayeCTBEHHBIEC
B3aUMOJIE | KOMMYHUKaTUBHBIMU peakuuu Ha aJabJeTUIbI,
CTBOBATh C | IEHCTBUIMMU: COBMECTHAs | Kpaxmall, YKCYCHYI KHCIOTY;
KOJUIETaMH | I€SITEIBHOCTB! JeHaTypanus 0enaKkoB npu
: - TIOHMMaTh M UCIOJIb30BaTh | HATPEBAHUHU, LBETHBIE PEAKIUU
PYKOBOJICT | IPEMMYILIECTBA KOMAaHAHOW W | OEJIKOB; MNPOBOAUTH pEaKLUU
BOM, WHJIUBUAYAJIbHOU pabOThI; HOHHOTO OOMEHa, ONpeaeIsiTh
KJIIMEHTaMH | - TPUHUMATh LIeJId COBMECTHOM | cpelly  BOJHBIX  pacTBOPOB,

NesITeIbHOCTH, OPTaHU30BbIBATh U | KAUECTBEHHbIE  PEaKIUM  Ha

KOOPAUHUPOBATH JEHCTBUS 1O €€
JOCTUKEHUIO: COCTaBJISITh IUIAH
JNEUCTBUM, PACIpPElENATh POIU C
Y4E€TOM  MHEHHM  YYacCTHHUKOB,
o0cyXaThb pe3ynbTaThI
COBMECTHOU paboTHI;

- KOOPJIMHUPOBATH W BBHIMOJHATH
paboTy B YCIOBHUSAX PEAIbHOTO,
BUPTYaJIbLHOTO "

cyiabdar-, kapOOHAT- U XJIOPU]I-
AaHWOHBI, HA KAaTUOH aMMOHWS,
peuiaTh IKCIIEPUMEHTAITbHBIC
3ajayn o temam "Metamibl" u
"HemeTamnbl") B COOTBETCTBUU
C npaBUIaMu TeXHUKH
0€30MacHOCTH MPU OOPAIICHUH C
BEUIECTBAMU U JIaOOpaTOPHBIM
000py/IOBaHUEM; TMPEJICTABIATH




KOM6I/IHI/IpOBaHHOFO

B3aMMO/JICHCTBUS;

- OCYIIECTBJIATh  MO3UTHUBHOE
CTpaTeTMYecKoe TMOBEJICHUE B
Pa3IMYHBIX CUTYaIIMSIX,
POSBIISATD TBOPYECTBO u
BOOOpakeHue, OBITH
WHUTIIAATHBHBIM

OBnageHue YHUBEPCAIbHBIMU
PETYISTUBHBIMU JEHCTBUSIMHU:

MIPUHSTHE CEOS ¥ IPYTUX JIFOJICH:

-  TpUHUMATh  MOTHUBBl W
apryMeHTBhl JIpyruxX JoJIed Mpu
aHau3e pEe3yJIbTaTOB
NEATEIIbHOCTH;

- IPU3HAaBaTh CBOE MPABO M MPABO
JIPYTHUX JIIOJIeH Ha OIIUOKH;

pe3yJIbTaThl XUMHUYECKOTO
PKcrepuMeHTa B (opme 3amucu
YpaBHEHUH  COOTBETCTBYIOIIUX
peakuuii u  QOpMYyJIUPOBATH
BBIBOJII Ha  OCHOBE  JTHUX
pe3yJbTaToB.

- pa3BUBaTh CIIOCOOHOCTD

NOHMMAaTh MHUpP C  TMO3ULUHU

JIPYTOro 4eJIO0BEKA,
OK 07.|B  obmacth  3KOJIOTMYECKOTO | - CPOPMUPOBATH MPEACTABICHHUS: O
ComelcTBO | BOCOUTAHUS: XUMHYECKOU COCTAaBJISIOIIEN
BaTh - c(hOpMHUPOBAHHOCTH | ECTECTBEHHOHAYYHOM KApTUHBI
COXPAHEHU | SKOJOTUYECKOU KyJbTYpBl, | MUPA, POJIM XUMHUU B IO3HAHHUH
) NOHVUMAaHUE BIIMSHUS COLMAIIBHO- | SIBJICHUI MPUPO/IBI, B
OKpY>KaloIll | SKOHOMHUYECKHX IMPOLECCOB Ha | OPMUPOBAHUU  MBILUIEHUS U
€l Cpenbl, | COCTOSIHUE IIPUPOJHOU U | KYJbTYPBI JINYHOCTH, ee
pecypcocO | couuanabHOM Cpelbl, OCO3HAaHME | QYHKIMOHAIBHOW  TI'PaMOTHOCTH,
€PEKEHUI0, | TI100aTBLHOTO XapakTepa | HEOOXOAUMOM Ui PeIIeHUs
(G ()EKTUBH | IKOJIOTHUECKHUX MTPOOIIEM; MPAKTUYECKUX 3agad U
0 - IUIAHUPOBAHKE U | DKOJIOTUYECKHU 00O0CHOBaHHOTO
NEUCTBOBA | OCYLIECTBICHUE  JIEUCTBUM B | OTHOLIEHUS K CBOEMY 3/I0POBBIO U
Th B | OKpYXKAIOIIEW Cpele Ha OCHOBE | IPUPOJHOM CPEAE;
Yype3BblUail | 3HaHWA  I[eJed  YCTOMYMBOIrO | - yMeTh COOJIOJaTh  IpaBUiia
HBIX Pa3BUTHS YEJIOBEUYECTBA; HKOJIOTUYECKH  11eJ1IeCO00pa3HOro
CUTYallMsIX | - aKTUBHOE HETPUSATUE NIEUCTBHM, | MOBEEHUS B OBITY W TPYIOBOM

MPUHOCALIIMX BPEL OKPYKAKOLIECH
cpene;

- yMEHHE MIPOTHO3UPOBATh
HeOIaronpusiTHbIC

AKOJIOTUYECKHUE MOCJICACTBUSA
MPEANPUHUMAECMBIX JICVCTBUH,
NpeaoTBpaIlaTh UX;

- pacuIMpeHue OIIbITA
JESITEIIbHOCTH AKOJIOTUYECKOM

JEATEIIBHOCTH B LEJSAX COXPAHEHUS
CBOEr0 3J0POBbS U OKPYXKaIOIIEH

MPUPOJHOM  CPENbl;  YUYUTHIBATH
ONAaCHOCTh BO3JCHUCTBUS HA KUBBIC
OpTraHU3MbI ONPENECTEHHBIX
BEILIECTB, MIOHUMas CMBICIT
[OKa3aTes pEeaEIbHOM

IIOHYCTI/IMOﬁ KOHICHTPAaIn
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HaIpaBJIECHHOCTH;
- OBJIaJICHUE HaBBIKAMU y4eOHO-
VCCJIE0BATEIILCKOM, IIPOCKTHON U
COIIMAJIbHOM JIeATSIILHOCTH

IIK 1.1. IIpou3BoauTh MOHTaX, HACTPOWKY, MPOBEPKY (GYHKIIMOHUPOBAHUS U
KoH(purypupoBanue o0opyaoBaHHS  HWH(POPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHBIX
CHUCTEM U CETEM.

[IK 1.4. OcyuectBiiarb KOHTPOJIb (PYHKIHMOHUPOBAHUS HH(POPMAIIMOHHO-
TE€JIEKOMMYHUKALIMOHHBIX CHCTEM H CETEN.

[1K 3.3. OcyiecTBisATh 3alUTy HHOOPMAIIUU OT YTEUKHU [0 TEXHUYECKUM KaHaJlaM B
MH(OPMAITMOHHO-TEIICKOMMYHHUKAIIMOHHBIX CHUCTEMAaX U CETAX C HCIOJb30BaHUEM
TEXHUYECKUX CPEJICTB 3aIUTHI B COOTBETCTBUHU C MPEAbSIBICHHBIMU TPEOOBAHUSIMU
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2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEJMETA

2.1 O0beM yueOHOro mpeaMeTa U BUAbI YUeOHOH padoThl

. O0bem B
Bua y4eOHoii padoThl
yacax
O0beM 00pa3oBaTe/ibHON NPOrpaMMbl Y4eOHOTO NpeaMeTa 44
CymmapHasi y4eOHas Harpy3ka BO B3aMMOAEHCTBHM C 44
npenojaBareyeM
B T.4. B (popMe NPAaKTHYECKOH MOATOTOBKHU 16
B TOM YHCJIE:
TEOpETUUECKOe 00yUeHue 26
MIPAKTUYECKUE 3aHATHS 16
WUTOTrOBOE 3aHATUE 2

IIpome:xyToyHas arrecrauus B popme n1udpdepeHMpoBaHHOIO 3a4€eTa
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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
XMMHYECKHUX CBSI3HM OK 04
3JIEMEHTOB U CoBpemeHHad MOJEJb CTPOCHUA aroma. OK 07
npupoaa CUMBOJIMUECKUM  S3BIK XUMHHU. XHMHUUYECKHUMN IK 1.1
XMMHUYECKON CBA3HU AJIEMEHT. OIJIEKTPOHHAs KOHUrypamus aToma. I[IK 1.4
Knaccudukanuss XuMU4eCKUX 3JIEMEHTOB (S-, p-, IIK 3.3
d-3J1eMeHTHI). BanenTtHsie AIIEKTPOHBI.
BasieHTHOCTB. DNEeKTpOHHAs npupoaa
XAMHYECKONW CBSI3U. ODIEKTPOOTPHULATEIbHOCTb.
Buapl xuMudeckoi ¢Bs3u (KOBajJeHTHAs, HOHHA,
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 3aganuii no Tteme «llepuoanyeckoe 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 3JIEMEHTOB, 00pa3zyeMbIX
MMM  TPOCTBIX W  CJIOXHBIX  BEIIECTB B
COOTBETCTBHHM C IIOJOXCHHEM XHUMHUYECKOTO
JJIEMEHTa B [Tepuoandeckoi CHUCTEME.
MupoBo33peHUYECKO€ M  HAydyHO€ 3HAa4YCHHE
[Tepunonnueckoro 3akona J[.MI. Menneneena.
[Ipornossl .. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX 3SJIEMEHTOB. 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 XUMHYECKUX 3JICMEHTOB J.1.
MennaeneeBay
Paznen 2 XumMnuyeckue peakiuu 6
Tema 2.1 Tunsbi 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 XHUMHHU.
OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XMMUHU U
pacdeThl MO YpPaBHEHUSIM XMMUUYECKUX PEaKIUM.
Moap Kak eIWMHHMIA KOJHYECTBAa BEIIECTBA.
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 MyTEM 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 "Tumbl XUMHYECKUX
peakuuit".MccnenoBanue TUMOB (IO COCTaBYy U
KOJIMYECTBY  HCXOJHBIX U  0Opa3yroluxcs
BEIECTB) M MPU3HAKOB XUMHUUECKUX PEAKIHH.
[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 2 OK 01
Kuaaccnpuxanms, 6 |3.1.1 Kunaccupukanusi, HoOMeHKJaTypa H 2 OK 02
HOMEHKJIATYpPA U cTpoeHHe HEOPraHuYeCKUuX BeIleCTB OK 04
CTpOeHHe ArperaTHbie COCTOSSHHS BemecTrBa. Tunbl OKO07
HEOPraHuYeCKuX KPHCTAJINYECKHX PElIETOK. IK 1.1
BeleCTB [Ipenmer HEOPTaHUYECKOU XUMUH. I[IK 1.4

Knaccudukanumsa  HEOpraHMYeCKUX  BEIIECTB. IIK 3.3

[IpocTeie u caoxHble BeniectBa. (OCHOBHBIE

KJIACCBI CJIOKHBIX BEULIECTB (OKCHIHI,

TUAPOKCUIBI, KHUCIOTHI, CcOJH). B3aumocssi3p

HEOpPraHMYeCKuX BemecTB. Kpucrannuueckue u

aMop(Hbie BeniecTBa. THUIBl KPUCTALIMYECKUX

peIETOK: aTOMHAasA, MOJIEKYyJlsipHas, WOHHasi,

MeTaJUIn4ecKkasd.  3aBUCUMOCTb  (HU3UYECKUX

CBOMCTB BE€IIECTBA OT THUNA KPHUCTAIAYECKOUN

pemeTKu. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTHU

BEIIECTB OT BHUJA XUMHUUYECKOW CBS3M U THUIA

KPUCTAJUIMYECKOU pELIETKH. [IprunHbI

MHOT000pa3us BEIIeCTB.
Tema 3.2PDu3uxo- Copnep:xanue y4e0HOIro MaTepuaJia 2 OK 01
xumMuyeckue coiicrea | 7 | 3.2.1 Metajuibl. Hemeranibl. XumMudeckue 2 OK 02
HEOPraHM4YeCKHUX CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKHX OK 04
BeIleCTB BellleCTB OK.07

Metannel. O6mue ¢GuU3MUECKUEe U XUMHYECKUE [IK 1.1

coiictBa MeTamuioB. CrnocoObl  MOJydeHUS. [IK 1.4

3HaueHHE METAIJIOB U HEMETAJJIOB B MPUPOJIE U IIK 3.3

KU3HCACATCIBbHOCTH 4YCJIIOBCKA W OPraHH3MOB.
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Koppo3us meranioB: BUAbI KOPPO3UH, CIOCOOBI
3allMThl METAJJIOB OT KOPPO3UHU

Hemerannpl. O0mue Guznyeckue U XUMHYECKUE
CBOMCTBA HeMeTamioB. TuNuYHBIE CBOMCTBA
HemetaioB [V- VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COCJIMHEHUM HEMETaJIJIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B MIPUPOJIE
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB
HEOPTAaHUYECKHUX BCIIIECTB (OKCHUI0B,
TUAPOKCUIOB,  KHCIOT, CcOJed |  ;Ap.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJHBIX COCAWHEHUW, BBICIINX
OKCHUJOB Y TUJIPOKCHUIOB.

IIpakTHYyecKue 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 IOJYYECHUIO
COCJIMHEHU U METAJIOB 17} HEMETAJJIOB.
Nnentudukanus HEOPraHUYECKUX BEIIECTB C
HCIIOJIb30BAHUEM 170 (GU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KauE€CTBEHHBIX PEaAKIUU.
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,

Conepxkanue yueOHOr0 MaTepuaJia

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. IIpeaMer opraHudyeckol XHUMUM.
MecTo ¥ 3HadYeHHE OPraHUYECKOW XHUMHUHM B
CUCTEME €CTECTBEHHBIX HayK. XHMHYECKOE
CTpOCHHE KakK TMOPSATOK COEIMHEHUS aTOMOB B
MOJIEKYJIE COTJIaCHO MX BaJleHTHOCTU. OCHOBHBIE

IIOJIOKEHHUSI TEOPHUU XHUMHUYECKOrO CTPOCHUS
oprannyeckux coenquHenuit A.M. bytieposa.
YTinepoaHbli CKEJIET OPraHuYEeCKOW MOJIEKYJIBI.
3aBHUCUMOCTH CBOWCTB BELIECTB OT XUMHYECKOTO
CTPOECHHUSA MOJIEKYJI. N3omepus 51
nzomepsbl.IlonsTne o QyHKUMOHATBHOW TpYIIIE.
Panukan. [IpuHLIUIIBI KJIaccu(pUKaLuu
OpPTaHMYECKUX COEIMHEHHH. MexayHapoaHas
HOMEHKJIaTypa W IPUHLOUIIBI HOMEHKJIATYpbl
opraHuueckux  coeauHeHuil.  I[lonstue 00
a30TCOJEpKAIIUX COECAUHECHUSX, OUOJOTHUYECKU
aKTUBHBIX  BemiecTBax (yriaeBoJax, JKHpax,
Oenkax U ap.), BBICOKOMOJIEKYISIPHBIX
coeuHEeHUsAX (MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3BEHO)

OK 04
OK.07

Tema 4.2 CBoiicTBa
OpPraHu4YecKux
COeIUHEHUM

Copnep:xanue y4e0HOIr0 MaTepuaJia

»

10

4.2.1 IlpeaesibHbIE YIJI€BOAOPOAbI: AJIKAHDI,
HMKJI0AJTKAHBI

PHU3UKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX
COeIUHEHUIN OTJIEIbHBIX KJIaCCOB
(ocobeHHOCTH KJacCHU(UKAIIUA U HOMEHKJIATYPHI
BHYTPH KJIacca; TOMOJOTHYECKHN pAa U o0mias
dbopmyna; wusomepusi; (QuU3UYECKHE CBOMCTBA;
XUMHUYECKUE CBOMCTBA; CIIOCOOBI

OK 01
OK 02
OK 04
OK.07
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MOJIy4yeHHUs ):TIpeesibHbIC YIJIE€BOIOPOIbI
(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
alleTHIIEHA KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOrO IUIAMEHHU JJIs CBAapKH M
pPE3KU METAJLUIOB

12

4.2.3 Kucsaopoacoaep:xauue coe{uHeHU.
A3oTcoaep:xaiue coeIMHEeHUs
OU3MKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX
COCTMHCHUI OTJICTLHBIX KJIaCCOB
(oco0eHHOCTH KJacCU(UKALIMU U HOMEHKJIATYpPbl
BHYTPH KJIacca; TOMOJOTHUYECKHN pAa U oOmias
dbopmyna; wusomepusi; (QuU3NYECKHE CBOWCTBA;
XUMHUYECKUE CBOMCTBA,; CIIOCOOBI
MOJIY4EHHUS ) :KUCTOPOACOCPKAIINE COSTUHECHUS
(ctuptel ¥ (PeHonasl, KapOOHOBBIE KHUCIOTHI U
a(upel, anbAeruabl UKETOHBI, JXUPHI, YTJIEBOIHI).
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[IpakTHyeckoe TPUMEHEHUE  DTUICHTIUKOJIS,
rJIUIepUuHa, dbenona. [IpuMeHneHnue
dbopmanbaeruga,  aneTaibAeruja, YKCYCHOM
KUCJIOTHl. MbIJla KaKk COJIU 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;
XHUMUYECKHE CBOWCTBA; CMOCOOBI MOJYy4YEHUS):
a3oTcojJiepKalue  COoeAuHEHUus  (aMUHBI U
aMHUHOKUCIIOTBI, Oelku). BpicokoMOIeKyIsapHbIE
COEIUHEHMUsI (CUHTETHYECKHE U OMOJIOTHMYECKHU-
aKTHBHbIE). MOHOMEp, NOJHUMEDP, CTPYKTYypPHOE
3BeHO. [losmMepusanus 3TUIIEHAa KaK OCHOBHOE
HaIpaBJIEHUE €r0 HUCII0JIb30BaHMs. ['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 NpHUMEpe dTaHa, JTHUJICHA,
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 OEIKOB.
buonoruueckue byHKIIUU KHUPOB. Ponb
OpTaHWYECKOW XUMHU B pEUIICHUH MpodiIeM
NHUIIEBON 0€30MaCHOCTH

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

IIpakTHYecKHe 3aHATHS

N

15

IIpakTuyeckas padora 5

Pemienne  3KcnepuMMEHTAJIBLHBIX  3aJa4y  HA
HICHTU(PUKANUI0 OPraHUYeCKHX COeIUHEHUH
[IpakTHueckas pabora: "Unentudukanus
OpPraHUYECKUX COCJMHEHUM OTAENIbHBIX KjIacCcoB"
Nnentudukanus OpraHUYECKHX  COCIUHCHHI
OTJIEJbHBIX KJIACCOB (Ha MpUMEpPE albJAETUIOB,
KpaxMmala, YKCYCHOW KHCJIOThI, O€JIKOB U T.I.) C
HCII0JIb30BAHUEM 1504 (GU3UKO-XUMHUYECKUX
CBOMCTB M XapaKTEPHBIX KAUYECTBEHHBIX PEAKIIUU.
Henarypanus Oenka npu HarpeBaHuu. [[BeTHBIE
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PCaKIu OCIKOB. Bo3HukHOBEHHE
AHAJINTHYCCKOTI' O CHUTHalJla CTOYKH 3PCHUA
XHUMHNYCCKHUX mpoucCcCoB Inpu IMPpOTCKAaHUUN
Ka4eCTBCHHOM pPCaKnnu, HO3BOJI§IIOI[I€I>'I
I/IILGHTI/I(i)I/IHI/IPOBaTI) MPpECaIOKCHHBIC
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 YCIOBUU MPOTEKAHUSI 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 aHaJn3

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
COXPaHEHMUs CBOETr0 3J0pPOBbS U OKPYKaIOIIEH
PUPOJTHOU Cpelibl. Pemenue MPaKTUKO-
OPHUECHTUPOBAHHBIX 33aJaHUA Ha NOPHUMEHEHHE
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

Copep:xanue y4eOHOro MaTepuaJjia

18

6.1.1 PacrBopeHue Kak (PU3HKO-XMMHYECKHI
npouecc

PactBopsl. CriocoOBI IPUTOTOBICHUSI PACTBOPOB.
PactBopumocTs. MaccoBas n0Jii paCTBOPEHHOTO
BemecrBa. CMbICH  TOKa3zaTenss  MpeJeabHO

JOTTyCTUMOM KOHIIEHTPALUU u ero
HUCTIOJIb30BAHUE B  OIEHKE  JKOJOTHUUYECKOU
0€30MacHOCTH. [IpaBuna AKOJIOTUUYECKH

1[€JIECO00PA3HOr0 NOBEACHUS B OBITY U TPYIOBOU
NEATEIbHOCTH B ILEIIX COXpPaHEHUS CBOEro
300pOBbsl M OKpYJ)KamIIEH NPUPOJAHOU CpEIbI;
OIIaCHOCTBH BO3JCHUCTBUS Ha XUBbIE OPraHU3MBbI
OIIPENEIICHHBIX BeUleCTB. 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-OPUEHTUPOBAHHBIMU  BOINPOCAMH) U
ompeaeJeHue  cpenbl  BOJHBIX  PacTBOPOB.
Penienue 3aj1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
Paznesn 7 Xumus B ObITY M IPOU3BOJACTBEHHOM AESITEJIbHOCTH 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 Hoselimme MOCTHUKEHUA XUMHUUYECKOM HAYKU U OK.07
XUMHUYECKOW TexHoJioruu. Ponp xumuum B IK 1.1
o0ecredeHn IKOJIOTUUECKON, SHEPTETUUYECKOUN U IIK 1.4
NUIEeBON OE€30MacHOCTH, Pa3BUTUU MEJUIIUHBI. [IK 3.3
[IpaBuna mnoucka W aHaaM3a XUMHUYECKOU
uHbopMaluu U3  Pa3qUYHBIX  HCTOYHUKOB
(HayuHas u  ydeOHO-Hay4yHas  JIUTeparypa,
CpeICTBa  MacCOBOU uHpopMaIuH, 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, TEKCTUJIbHBIEC BOJIOKHA,
UCTOYHUKU SHEPTUH, OopraHuyeckue u
MHUHEpaJbHble  yI0OpeHHs,  JIEKapCTBEHHBIE
BeleCcTBa ObITOBAS XUMHUSL. 3amura:
[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
KaOMHETa XUMUHU.

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
YUYEHUYECKUH Ha MeTajuloKapkace— 3 miT., mkad — 1 mrT., mkad KHWKHBI — 1 mT.,
MHUKpPOCKON — 5 IIT., MepHoauueckas cucreMa MenaeneeBa — 1 mT., CTEHIBI,
KOMILJIEKT Y4€OHO-HArJISIAHBIX TMOCOOMN MO XUMHUH, MOPTPEThl XMUMHUKOB - 5 IIIT,
XUMHUYECKOEe 000pYA0BaHKE U PEAKTUBBI, HAOOP TOTOBBIX MUKPOIPENapaToB.

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 (OGpa3oBaTenbHbIN CAUT JIsl IKOJIBLHUKOB)
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 (kypHaim «XuMus B IITKOJIE))

www.hij.ru (kypHan «XUMHS U )KU3HB)

27


file://MS/Books_Irbis/UchMetodposobiehimiya21-22PetrovaTV.docx

4 KOHTPOJIb n OILEHKA PE3YJBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbBHOT'O YYEBHOI'O ITPEIMETA

KoHTposib ¥ OIlEeHKa pacKphIBalOTCA 4epe3 YCBOCHHBbIE 3HAHUS U
npuOOpEeTeHHbIE CTYJICHTAMH YMEHHUs, HalpaBJICeHHbIE HA (OpMUpOBaHUE OOILIUX U
npodeccroHaIbHbIX KOMIIETCHIIUM.

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;
[IK 1.1 - OLICHKA PE3YJIbTAaTOB BBIIOJHEHUS
[IK 1.4 npakTrudeckux padbot Nel-8;
IIK 3.3 -OLICHKA PENICHUS] KAaU€CTBEHHBIX,

pPacy€THBIX, MPOPECCUOHATBHO-
OPHMEHTHUPOBAHHBIX 33]1a4;

- TECTUPOBAHUE;

— MMMCbMEHHBIN OIPOC;

— OLICHKA BBICTYILJICHUS C JOKJIAJIOM
(coobieHuem):
-nudpepeHIIMpOBaHHbBIN 3aU€ET.
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