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PaGouas nporpamma pa3paboTaHa Ha OCHOBAaHHH
tpeboanuii MI'OC cpexpuero obuiero o6pasoBaHMs
(nanee — ®roC COO) (Ilpukxaz MHHIPOCBELIEHHS
Poccun Ne732 or 12 asrycra 2022r O BHeceHHH
usmeHenut B ®I'OC COO, yTBepKACHHbIH NMPUKa30M
MunucrepcTBa  oOpasoBaHuss M Haykn PO or
17.05.2012 Ne 413), Ha ocHOBaHWM TpebGoBaHHH
DenepanbHO 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO
obutero  obpaszoBanus  (YTBEPXKIEHHOH  IPHKa30M
Munnpocsewenuss Poccun Ne 371 ot 18.05.2023r)
NpeIbABISEMBbIX K  CTPYKType, COAEPIKKAHHMIO U
pesyibTaraM — OCBOEHHs  y4eOHOM  JUCLMIUTHHBI
OV].6.07 «Xumus», Ha OCHOBaHMH TpeGOBaHHMI
@epepaibHbIX TOCYJapCTBEHHBIX — 00pa3oBaTesbHBIX
CTaH/J]apTOB cpeHero npo¢eccCHOHATBEHOrO
obpazoBaHus M0  MNOMy4yaeMoOW  CIIEHUAIbHOCTH
23.02.01. «Opranusanus nepeBo30K U ylpaBJieHHE
Ha TPAHCIIOPTE» CPEAHero MpoQeccuoHaIbHOrO
obOpazosanus (mpuka3 Ne 376 ot 22 anpens 2014 r
MunncrepcTBo oOpaszoBanusi M Hayku Poccum
(pem. ot 01.09.2022 N 796) ¢ yuerom Ilpumepnoii
paboueit NporpamMmbl obeobpa3oBaTesbHON
JUCUMIUIMHBL  «XuMus»  (0a30BbI  ypOBeHb)  [uis
npodeccroHabHbIX  00pa3oBaTebHBIX OpraHu3alui
(yrBepikaeHHOH COBETOM MO OLEHKE KayecTBa [pH
OI'BOY AI10 UPIIO IIporokon Nel4 or 30 HosGps
2022r).
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1. OBIIIAS XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIMHBI OY1.6. 07 «XUMUS»

1.1. MecTo OMCUMIVIMHBI B CTPYKType OCHOBHOII npodeccHOHAJIbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

EctecTBeHHOHAay4YHAs] OUCHUIUIMHA «XHUMHUS» SBISETCS YaCThIO MPEIMETHON
oOnactu «EcTecTBEeHHbIE HAYKHU», U3YYaeTcs B 00111€00pa30BaTeIbHOM LIUKIIE Y4EOHOTrO
mana OOII CIIO ¢ yyetom mpodeccuoHanbHON HAMpaBICHHOCTH B COOTBETCTBUU C
dI'OC CIIO.

1.2. lean u muIaHupyeMble Pe3yJbTAaThl OCBOECHHS TUCIUTLIHHBI

1.2.1. Hean v 3a7a4u TUCHUILTHHBI

dopMUpOBaHUE Yy CTYACHTOB TMPEACTABICHUS O XUMHUYCCKOH COCTaBIISIOIICH
€CTCCTBCHHO-HAYYHOW KapTUHBI MUPA KaK OCHOBBI IMIPUHATHS PEIICHUHN B )KM3HECHHBIX U
IIPOM3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBEICHHS B IPUPOJTHON CpeJie.

3agauy AMCHUILIMHDI:

1) cdopmMupoBaTh TOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKUX
IIPOIIECCOB M SIBJICHUN B OKpY’KAIOIIEH cpeje, LEeJOCTHOM HaydyHOW KapTHHBI MUpAa,
B3aMMOCBS31 1 B3aMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHS COCTaBJISITH (POPMYJIBI HEOPraHUYECKUX M OPTraHHUYECKUX
BEIIECTB, YPABHCHUSI XUMHUUCCKUX PEAKIUM, OOBICHATh MX CMBICI, HHTEPIIPETUPOBATH
Pe3yIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  NIPOBEJAEHUS  MPOCTEHIIUX  XHMHYECKHX
AKCTIEPUMEHTAIBHBIX UCCIICIOBAHUM ¢ COONIFOCHUEM IPaBHII OE30MIaCHOTO O0paIeHUs
C BeIIeCTBaMH U J1a00OpaTOPHBIM 000PYI0BAHHEM;

4) pa3BUTh yMEHHUS HCIOJIH30BaTh WH(MOPMAIMIO XHMHYECKOTO XapaKTepa H3
Pa3IMYHBIX HCTOYHHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3MPOBATH MOCIEACTBHS CBOCH IEATEILHOCTH U
XUMHUYECKUX MPUPOTHBIX, OBITOBBIX U IMTPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopMupoBaTh MOHHMAHUE 3HAYMMOCTH JOCTIKCHHH XUMHUYECKOM HAYKH M
TEXHOJIOTHH ISl PA3BUTHS COITMATBLHON M IPOU3BOACTBEHHOM cdep.

1.2.2. IlnanupyemMblie pe3yJbTaThbl 0CBOCHHUS 0011e00pa30BaTeIbHOM
JUCHUILIMHBI B cooTBeTCcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO Ocoboe
3HaYCHUE AUCUUILIMHA UMEET MpU (OPMUPOBAHUU U PA3BUTUU OOIIUX KOMIIETCHIIUI.



(mabauya 1)

Koa u IInanupyemMble pe3yJibTaTbl 0CBOCHHS M CIHIIJIHHBI
HAUMEHOBaHU
e

(popmupyembIx Oo0mmue JucuunjMHapHbIe

KOMIIeTeH I M

OK 1. B 4acTu TPYAOBOIO | - BIAJAECTh CUCTEMOM XMMHMYECKUX 3HAHUMU, KOTOPAs

[Tonumars BOCIIUTAHUS: BKJIIOYAET: OCHOBOIIOJIAraroue HOHATUS

CYIIHOCTb U - TOTOBHOCTh K  Tpyay, | (XUMUUYECKUH  BJIEMEHT, aTOM,  JJIEKTpOHHas

COLIMAIIBHYIO OCO3HaHHE IICHHOCTH | 000JI0YKa aToma, S-, p-, 0-2JIeKTpOHHBIC OpOUTAIH

3HAYUMOCTb MacTepcTBa, TPYAOII00UE; aTOMOB, HOH, MOJIEKYJIA, BAJICHTHOCTb,

cBoeil Oyayiielt | - TOTOBHOCTh K  aKTUBHOM | 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIICHHUS,

npodeccuu, JESATEIBHOCTH TEXHOJIOTMYECKOW | XUMHMYECKass CBA3b, MOJIb, MOJISIDHAs — Macca,

MIPOSIBIISATH K U COLMAJIbHOM HANpaBICHHOCTH, | MOJIIPHBIN o0BeM, YIJIE€POIHBIN CKEJIET,

HEH CIIOCOOHOCTh WHUIUUPOBATh, | QYHKIMOHAJIbHAS TpYyNNa, paguKkal, H30Mepus,

YCTOWYUBBII IJIJAHUPOBATh U CaMOCTOSITENIBHO | ©30MEPBl,  TOMOJIOTHYECKHM  psAl, TOMOJIOTH,

UHTEpeC BBITIOJIHATh TaKkylo | yTiIeBOAOPOIBlL, KHUCIOPOJ- MW  a30TCOAEp KAIne
NEeSATENbHOCTB; COEMHEHUs, OMOJIOTMYECKH AaKTHUBHBIE BEIIECTBA
- UHTepecC K pa3iuuHbIM cdepaM | (YrIeBOAbI, KUPBI, OEIKH), MOHOMEp, MOJIUMEp,
poheccHOHaIbHON CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
NESITEIIBHOCTH, COCIIMHEHUS, KPUCTAJUIMYECKas pelIeTKa, THIIBI
OBiajgeHne yHHMBEPCAJbHBIMH | XUMUYECKHX peakuui (oKHCIHUTENBHO-
Y4eOHbIMH TO03HABATEJbHBIMM | BOCCTAHOBUTENBHBIC, JK30-M  DHIOTEPMHUYECKHE,

JefHCTBUSIMH:

a) 0a3oBble JOruyecKue
AefCTBUSA:

- CaMOCTOSITEIIBHO
hopmyIupoBaTh u
aKTYyaJIM3UpPOBATh npoOiemy,

paccMaTpuBaTh €€ BCECTOPOHHE,
- YCTaHaBJIMBATb CymeCTBeHHBIﬁ
IpU3HaK HWJIKW OCHOBAaHUA JIA

CpPaBHECHHMS, KIaCCU(DUKALMA M
000011IeHN;

- OTpeCIATh Leau
JEATEIHLHOCTH, 3a/1aBaTh
mapamMeTppl W KPUTEPHUH HUX
JOCTHKECHHS,

- BBISBJIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYUS B

paccMaTpUBACMBIX SBJICHUAX;

- BHOCHUTH KOPPCKTHUBBI B
ACATCIBHOCTD, OIICHUBATb
COOTBECTCTBHC PE3YyJIbTAaTOB
CIIAM, OLICHUBATb pUCKHU
MOCJIEeACTBUN ACATEILHO CTH,

- Pa3BUBATh KpCaTuBHOC
MBIIIIJICHUEC npu peuicHun
JKU3HCHHBIX ITPO oem

peaky HOHHOTO 0OMEHa), pacTBOP, AIEKTPOIIUTHI,
HERJIEKTPOJIUTHL, AMEKTPOIUTHYECKAS AUCCOLIMALIMS,
OKHUCIJIUTETb, BOCCTAaHOBUTEb, CKOpPOCTh
XMUMHUYECKON peakluy, XMMUYECKOEe paBHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHHUS
opranndeckux BeniectB A.M. byriepoBa, Teopus
ANEKTPOIUTUYECKOMN TUCCOLMAIINY, TIEPUOTUIECKHIMI
3akoH J[.MI. MeHnneneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3bIK
XUMHH, (AKTOJOTHMYECKUE CBEJICHUS O CBOICTBax,
COCTaBe, MOJIY4YEeHUU U 0€30MaCHOM HCIIOJIb30BAHUN
BOXHEHIINX HEOPraHWYEeCKHMX U OPTraHUYeCKHX
BEUIECTB B OBITY U MPAKTUYECKOH IesATeNbHOCTU
YeJI0BEeKa,

- yMETb BBISABIATh XapakTEpHbIE TMPU3HAKH U

B3aUMOCBA3b H3YUYCHHBIX HOHHTHﬁ, IMPUMCHATH
COOTBCTCTBYIOIINC IOHATHA npu OITMCaHHUU
CTPOCHU )51 CBOMCTB HCOPraHN4YCCKUX u

OpraHn4YeCKux BCIICCTB U HX npeBpameHHﬁ;
BBISBJISITh B3aMMOCBS3b XHUMHUYECKHMX 3HaHHM C
IOHATHUAMU n NpEACTaBJICHUAMU APpyrux
C€CTCCTBCHHOHAYYHbBIX TPCIMETOB,

- YMCTh HUCIOJIb30BATh HAMMCHOBAHUS XUMUUYCCKUX

COEIMHEHUH MEXKIYHApOIHOTO coro3a
TEOPETUYECKOM W MNPUKIAAHOM  XUMUH U
TPUBHUAJIBHBIE HA3BaHUsS BAXKHEHIIUX BELIECTB




0) 0azoBbIE
HCCJIe0BaTeIbCKHE IeliCTBHS:
- BJAJIETh HaBBIKAMH Y4€OHO-
HCCIIEIOBATENBCKOMN u
MPOEKTHOM IEATENBHOCTH,
HaBBIKAMU paspeleHus
mpooem;

- BBISIBIIATH
CJIIEICTBCHHBIE
aKTyaJIN3UPOBATh 3ajaqy,
BBIJIBUTATh TUIIOTE3Y ee
pelieHusi, HaXoJUTh apPTYMEHTHI
JUI  J0Ka3aTelnbCTBa  CBOMX
YTBEPKJICHHI, 3a/]1aBaTh
rapameTpbl " KpUTEpUU
pereHus;

- QHAJIU3UPOBATH MOJYYEHHBIE B
X0J1e peleHus 3a7a4u
pe3yJbTaThlI, KPUTHYECKH
OILICHUBATh HUX JIOCTOBEPHOCTb,
MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSIX;

- yMETh NEPEHOCUTHh 3HAHUSA B

IIPUYUHHO-
CBS3U u

MO03HABATEIBHYIO "
MPaKTUYECKYIO obnactu
KHU3HEIEATCILHOCTH;

- YMETb HMHTETPHPOBATh 3HAHUS
u3 pa3HbIX MIPEIMETHBIX
obOnacreii;

- BBIIBUTATh HOBBIE  WJIEH,
npeJyiarath OpUTHHAIIbHBIC

MTOJIXOJIbI U PEIICHHUS;

- CIMOCOOHOCTB MX
HCIIOJIL30BaHuUS B
MO3HABATEILHON U COIMAIbHOMN
MPaKTUKE

(3THIIEH, aleTUJICH, [JIMLIEPHH, dbenoun,
dopmanpaerua,  yKCycHas — KHCJOTa,  TJIUIHH,
YTapHBIM a3, yIJIEKUCIBbIM ra3, aMMHAK, ranieHas
U3BECTh, HETralleHas W3BECTb, IHUTbEBAass COJa U
JPYruXx), COCTABIATH (POPMYIBl HEOPTaHHMUECKUX U
OpraHUYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKHUX
peakuuii, OOBACHATH HUX CMBICHI; IOATBEPKIATh
XapaKTEpHbIE XMMHUYECKHME CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMU 3KCIEPUMEHTAMU U 3alHUCIMHU
YPaBHEHUN XUMHUYECKUX PEAKIIU;

- yMeTb  YCTaHaBIMBATh  IPUHAJIEKHOCTb
WU3YYEHHBIX HEOPraHMYECKMX M OpPraHU4EeCKUX
BEIIECTB K ONPEIEICHHBIM KJaccaM H TIpynram
COCAVHEHUM, XapaKTepH30BaTb HUX COCTaB M
BaOKHEHIINE CBOIICTBA; OTIPENIEIISTh BU/IBI
XMMHUYECKUX  CBs3eM  (KOBaJieHTHas, MOHHas,
MeTaJUIMYeCcKas, BOJIOPOJIHAS ), THIIBI
KPUCTaJUIMYECKUX peneTox BEILIECTB;
KJIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIINH;

- copmupoBaTh NPEACTABIEHUS: O XUMHYECKOU
COCTABJISIIOIIEH  €CTECTBEHHOHAyYHON  KapTHHBI
MUpa, POJIM XMMHH B TIO3HAHUU SIBJICHUM MPUPOJIBI,
B (OpPMHUPOBAaHMHM MBIIUICHUS MW  KYJIbTYphI
JUYHOCTH, €€ (YHKIMOHAJIBHOW T'PaMOTHOCTH,
HEOOXOIUMOM /ISl pellIeHus MPAKTUYECKUX 3a/1a4 U
9KOJIOTHYECKH OOOCHOBAHHOTO  OTHOLIEHHS K
CBOEMY 3JI0pPOBbIO U IPUPOJHOU CPEAE;

- YMETh NPOBOJUTH pacCyeThl MO XUMHYECKHM
dopMynamM M ypaBHEHHUSM XHMHUYECKUX PEAKIH ¢
HCITOJIb30BAaHNEM (buznyecKkux BEJINYUH,
XapaKTEePU3YIOLIUX BEIIECTBA C KOJIWYECTBEHHOMU
CTOPOHBI: Macchl, 00beMa (HOPMAJIbHBIC YCIIOBUS)
ra3oB, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XWMHMUYECKHE 3HAHUS I HPUHITHUS
pElIEHUI B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM

OK2.
OpranuzoBbIBa
Th
COOCTBEHHYIO
NeATeNbHOCTbD,
BBIOMPATH
TUIIOBbBIE
METO/IbI u
CrocoObl
BBITIOJTHEHUS
npodeccroHan
BHBIX  3ajad,
OLICHUBATh UX
3¢ hEeKTUBHOCTD
U Ka4yecTBO.

B 006s1acTH IIEHHOCTH HAYYHOTO
MO3HAHMS:

- c(OpMHPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
pa3BUTHS
0O0IIIeCTBEHHO
OCHOBAHHOTO

YPOBHIO
HayK{ u
HPaKTUKH,
Ha  JManore
KYJIBTYP, CIOCOOCTBYIOIIIETO
OCO3HAHHIO CBOEr0 MecTa B
MOJMKYJIBTYPHOM MUPE;
- COBEPIICHCTBOBAHUE S3BIKOBOMN
U YUTATENbCKON KyJIBTYpBI Kak
cpeacTBa B3aUMO/JICHCTBHS

- YMETh IJIAHUPOBATh U BBINOJHITh XMUMHUYECKUN
9KCIIEPUMEHT (mpeBparieHus OpraHUYeCKUX
BEIIECTB MPU HATPEBAHMU, MOJYYCHHUE ATUIICHA U
U3YyYEHHE €r0 CBOICTB, KAUECTBEHHBIE PEAKIMH Ha
anbJeru/ibl,  Kpaxmaj, VYKCYCHYIO  KHCIOTY;
JieHaTypanus OelKOB INpHU HarpeBaHWHM, IBETHBIE
peakuuu OenKoB; MPOBOJAMTH PEAKIMH HOHHOI'O
oOMeHa, ompenenaTb Cpeay BOJHBIX pPAacTBOPOB,
KaueCTBEHHbIE PEAaKIMU Ha cyabdar-, KapOoHAT- U
XJIODUJ-aHUOHBI, Ha KaTUOH AaMMOHUS; pelaTh
SKCIIEpUMEHTAJIbHbIE 33/1auu 10 TeMaMm "Mertaisl"
n "Hemeramnsl") B COOTBETCTBUM C IpaBUJIAMU
TEXHUKM O€30MaCHOCTM NpU  OOpaIleHuu C
BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBaHUEM;
IPEJICTABIISATD pe3yabTaThl XMMHYECKOTO




MEXJy JIIOJAbMH U TIO3HAHHS
MHUpA;

- OCO3HaHWE LIEHHOCTU HAy4yHOU
JEeSITETbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh ~ MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO
NESTEbHOCTh UHAUBUAYATHHO U
B TpYIIIIE;

OBjajieHue YHHBEpPCAJIbHBIMU
yueOHBIMH TO3HABATEJIbHBIMH
AeCTBUAMMU:

B) pa6ora ¢ ungopmanueii:

- BJIaJIETh HABBIKAMH TOJTyYCHUS
“HPOpMAIIUU U3 HUCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISATh TIOWCK, aHaJu3,
CUCTEMAaTHU3alNIO0 "
WHTEPIPETAIUI0O  UHPOPMAIUH
pasNIUuYHBIX BHJIAOB U  (opm
MIPEACTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX
dbopmaTax ¢ yueToM HazHAYCHUS

nHpopManuu Hu [eJIEBOU
ayJIUTOPHH, BBIOMpast
ONTUMAJTHHYIO dbopmy
MIpe/ICTaBICHUS U BU3yalH3aliy;
- OIICHMBAaThb JOCTOBEPHOCTbD,

JIETUTUMHOCTh MHGOpMaIuM, ee

COOTBETCTBHE  TIPAaBOBBIM M
MOPAJTbHO-3THYECKHM HOPMaM;

- UCITI0JIH30BAaTh CpeICcTBa
HH(OPMATMOHHBIX u
KOMMYHHKAITMOHHBIX
TEXHOJIOTHit B pelICHUN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3aJa4 ¢
COOIIOIEHUEM TpeOoBaHUI
3PrOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX
U OTHYECKMX HOPM, HOPM
UH(pOPMaAIIMOHHOMN
0€30IMacHOCTH;

- BJIQIETh HABBIKAMU
pacro3HaBaHMs U 3aIUTHI
uHpopManuu, HHHOPMaIIHOHHON
0€30M1aCHOCTH JIMYHOCTH,

JKCIIEpUMEHTa B (opMe 3amucu  ypaBHEHHU
COOTBETCTBYIOIIUX peakuuid u (HOpMyIHpOBaTh
BBIBO/IbI HA OCHOBE 3THX PE3Y/IbTATOB;

- YMETh aQHAJIN3UPOBATH XUMHUYECKYIO
UH(OpMaLHIO, M0JIy4aeMYO u3 pa3HbIX
UCTOYHUKOB (CPEACTB MacCOBOM MH(pOpPMAIINH, CETh
Wnrepuer u apyrue);

- BJIAQJECTb OCHOBHBIMM METOJaMHU
[IO3HAHUSI BELIECTB U XUMHUYECKHX
(mabmroieHue, HU3MEpEHHE,
MOJICIMPOBAHUE);

- YMETb NPOBOAWUTH paCUEThl MO XUMHYECKUM
dopMynaM M ypaBHEHHUSM XHMHUYECKUX PEAKIHI ¢
HCII0JIb30BAHUEM ¢buznyecKkux BEJIMYUH,
XapaKTEePU3YIOIINX BEIIeCTBa C KOJMYECTBEHHOMN
CTOpPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS)
ra3oB, KOJMYECTBAa BEILECTBA; MCIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HaHUS JUIsl MPHUHATUSA
pelIeHnii B KOHKPETHBIX JKU3HEHHBIX CHTYAIHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM

HAay4YHOT O
SIBJICHUU
SKCHEPUMEHT,

OK4.
Ocy1ecTBIATH
TTOUCK "

- TOTOBHOCTb K CaMOpa3BUTUIO,
CaMOCTOATCIBHOCTHU n
CaMOOIIPCACIICHUTO,

- YMCThb IUUJIAHUPOBATH U BBIINIOJIHATH XUMHYCCKUH
OKCIICPUMCHT (npeBpameHHﬂ OpTraHUYCCKUX
BCIICCTB IIPpU HArp€BaHUH, IMOJTYUCHHUC STHUIICHA U




UCII0JIb30BAHUEC
uHpOopManuy,
HE00X0IMMOM
1St

3P PEeKTHBHOTO
BBITOJTHCHUS
npodeccroHan
BHBIX  3ajad,
npodeccroHan
BHOTO u
JMYHOCTHOTO
pa3BHUTHSL.

-OBJIaJICHHE HaBbIKAaMH Yy4eOHO-
HCCIEA0BATEIbCKOM, IPOEKTHOU
U COLIMAJIbHOM ASITEIbHOCTH,
OBiageHne yHHMBepCAJIbHBIMH
KOMMYHUKATUBHBIMHU
AeCTBUAMMU:

0) COBMeCTHas 1eSITeJIbHOCTD .

- TOHUMaTh M HCIOJIb30BaTh
MPEUMYIIECTBA KOMAaHAHOM W
WHIUBUIAYaIbHOU pabOTHI;

- IPUHUMATh LEIU COBMECTHOU
NEeSITEIbHOCTH, OPraHU30BBIBAThH
U KOOPAMHUPOBATh JEUCTBUS IO

€€  JIOCTMIKEHHUIO:  COCTaBJIAThH
IJIaH JICWCTBUM, pacnpenessaTh
poaM  C  y4eTOM  MHEHHI
Y4aCTHUKOB o0cyXaarThb
pe3ynbTaThI COBMECTHOU
paboThI;

- KOOPAWHHUPOBATH M BBIMIOTHATH
paboTy B YCIOBHUSX pEasbHOTO,

BHPTYAITBHOTO "
KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

- OCYHIIECTBJIATb  IO3UTHUBHOE
CTpaTeruyeckoe IMOBEJCHUE B
Pa3IMYHbIX CUTYaIUsX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpaKkeHHUe, OBITh
WHULMATUBHBIM

OBjajieHUe YHHBEpPCAJIbHBIMU
peryJsiTHBHbIMM JeHCTBHIIMU:
r) NpUHATHE Cce0s M JAPYrux
JIoeH:

- NpUHUMATh  MOTHUBBI M
apryMEHTBl JPYTUX JIOACH MpHU
aHaJM3e pe3yNbTaToOB
JEATEIHHOCTH;

- IpU3HABaTh CBOE IIPaBO M
npaBo  JpPYyrux JIIOJIeH  Ha
OIIINOKU;

- pa3BHUBaTh CIOCOOHOCTH
MMOHUMATh MUP C MO3UIIUU
JPYroro 4ejoBeKa;

U3YyYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIMM HA
albJeru/ibl,  Kpaxmaj, YKCYCHYIO  KHCIOTY;
JeHaTypanus OelKOB MpPHU HarpeBaHHWM, IBETHBIC
peakuu OENKOB; MPOBOIUTH PEAKIUH HOHHOTO
oOMeHa, ompenenirtb Cpeay BOIHBIX pPAacTBOPOB,
Ka4eCTBEHHBIC PEaKIMU Ha cyabdar-, KapOoHAT- U
XJIOPUJI-aHUOHBI, Ha KAaTUOH AaMMOHUS; pelaTh
AKCIIEpUMEHTAJIbHBIE 3a/1auu 1o TeMaMm "Metasmibt”
u "Hemeramnsl") B COOTBETCTBUM C IpaBUJIAMU
TEXHUKH O€30MacCHOCTH TpU  OOpalleHuu C
BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAaHHEM;
IPEJICTaBIISTh pe3yabTaThl XMUMHUYECKOTO
JKCIepUMeHTa B  (opme 3amucu  ypaBHEHH
COOTBETCTBYIOILIUX peakuuid u (GOopMyaupoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3YyJIbTaTOB

OK 7. bpatp Ha
celst
OTBETCTBEHHOC
Th 3a paboTy
YJICHOB
KOMaH/IbI

(IO TYMHEHHBIX)

B o0s1acTi 3K010rMYECKOr0
BOCIIUTAHUS:

- c(OpPMHPOBAHHOCTH
9KOJIOTMYECKOMN KYJIBTYpBHI,
[TOHMMAaHME BIIMSHUS COLIMAIBHO-
SKOHOMMUYECKHUX IIPOLECCOB Ha
COCTOSIHHE IIPUPOTHON u

- chopMHUpOBaTh MPEICTABICHUS: O XUMHUYECKOU
COCTAaBJAIOIIEH  €CTECTBEHHOHAYYHOM  KapTHUHBI
MHUpa, pOJIM XMMUU B MO3HAHUU SBJICHUHN IPUPOJBI,
B (OpMUPOBaHMM MBIIUIEHUS U  KYJIBTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH,
HEOO0XOIMMOM JUTSI pelIeHus MPAKTUYECKHUX 3ajay U
9KOJIOTUYECKH OOOCHOBAHHOTO  OTHOIIEHHUS K




, pe3yNbTaT | COUUATLHOM CpeJibl, OCO3HAHME | CBOEMY 3/I0POBbIO U IPUPOJIHOMU CPEIC;
BBIIIOJTHCHUS ri00aJIbHOTO XapakTepa | - yMeTh COONIOAaTh TpaBHia SKOJIOTHYECKU
3aJaHUH. HKOJIOTUYECKUX MTPOOIIeMm; 1es1eco00pa3Horo MoBeieHust B OBITY U TPYIOBOU

- IJIAaHUPOBAHUE U | IEATETbHOCTH B  LENSAX COXPAHEHUS CBOEro

OCYIIECTBJICHUE  JIEUCTBHM B | 3I0POBbsI M OKpYXKAalOLIEH MPUPOJHON Cpebl;

OKpYXalollled Cpelle Ha OCHOBE | YYUTHIBATh OMACHOCTh BO3JCUCTBUS Ha KHUBBIC

3HaHUS  LeNed  YCTOMYMBOIO | OPTaHU3MBl ONPENEJICHHBIX BEIIECTB, TMOHUMAS

pPa3BUTHS YEIIOBEUECTBA; CMBICJT ~ TIOKa3aTesisi TMpeAesIbHOW  JOMYyCTHMOM

AKTUBHOE HENPUATHE JICUCTBUM, | KOHIIEHTPALUU

MIPUHOCSIIUX BPEll OKPYXKaroIen

cpene;

- yMEHHUE MIPOTHO3UPOBATH

HeOaronpusiTHbIE

DKOJIOTHYECKUE IOCJIEACTBUSA

NPEIIPUHUMAEMBIX  JICHCTBUU,

MPEeA0TBPAIIATh UX;

- pacimperue OITBITa

IEITECILHOCTH  DKOJIOTHMYECKOM

HaIpaBJIEHHOCTH;

- OBJIaJICHHE HABBIKAMU Y4€OHO-

HCCIIEIOBATENBCKOM, MPOEKTHOMN

U COIMAJIbHOMN JIeITEILHOCTH;
IIK 2.1. -CaMOCTOSITSIILHO - YMETh BBISBIATH XaPAKTEPHBIE TMPU3HAKU U
Opraan3oBeiBa | GOPMYIUPOBATH Y | B3aUMOCBSI3b M3YYEHHBIX TOHATHI, MPUMEHSTH
Thb paboTy aKTyaJIN3UpPOBATH npo0seMy, | COOTBETCTBYIOIIME  TOHATHS  TPU  ONHCAHUH
MepcoHalIa Mo paccMaTpuBaTh €€ BCECTOPOHHE; | CTPOGHHMSI W CBOMCTB  HEOPraHUYECKUX U
IJIAHUPOBAHUIO | - YCTAHABJIMBATH CYIIECTBEHHBIM | OPraHMYECKUX BEIIECTB MW WX MPEBpallCHUN;
Y OpraHu3alMy | IpU3HaK WJIM OCHOBAHUS JUISl | BBISIBJISITh B3aUMOCBSI3b XUMHYECKHUX 3HAHUU C
MEePEBO30YHOTO | CPABHEHHUS, KIaCCU(MUKAIMU U | TOHITHIMU Hu MPEICTaBICHUAMU JIPYTrUxX
nporecca. 0000111eHM; €CTECTBEHHOHAYYHBIX MPEIMETOB;

- ONpeAcIIsITh LIEJIU | - YMETh UCIOJb30BaTh HAMMEHOBAHUS XUMHUUYECKUX

JIeSITEIILHOCTH, 3aJ1aBaTh | COSAMHCHUMN MEKTyHapOIHOTO coro3a

MmapamMeTpbl M KPUTEPUU HX | TCOPETUUECKOM W TNPUKIAAHOM  XUMUU U

JIOCTYKCHMS, TPUBHUAJbHBIC HA3BaHUS BAXKHEHIIUX  BEIIECTB

- BBIBIISAITH 3aKOHOMEPHOCTH W | (3THJIEH, areTHIICH, TJIULEPHUH, denou,

MPOTHUBOPEUHUS B | popmanbierun, yKCycHas — KUCJIOTa, [JIMIIMH,

paccMaTpUBaEMBbIX SBJICHUSIX;
- BHOCHTb  KOPPEKTHBBI B
NeSTeNbHOCTb, OLIEHUBATb
COOTBETCTBHUE pe3ynbTaToB
LeJIsM, OLIEHUBATh pUCKH
MIOCJIEICTBUH JIEATENBHOCTH;

- pa3BHUBaTh KpeaTHBHOE
MBIIUIEHHE IpU  pELIEHUU
KHU3HEHHBIX Mpo0IeM

- KOOPAWHHUPOBATH U BBIMIOJIHSATH
paboTy B YCIIOBUSIX peasbHOIO,

BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aUMOJIEHCTBUS;

- OCYUIECTBIJIATb  MO3UTHUBHOE

yrapHblii Ta3, YIJIEKHCIBIM ra3, aMMHaK, ramieHas
U3BECTh, HEralleHas M3BECTb, IUTbEBAs COJa H
JPYrux), COCTaBIATh (POPMYJIbl HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKHX
peakuuid, OOBSICHATH MX CMBICHI; IOATBEPXKIATh
XapaKkTepHble XMMHUYECKUE CBOMCTBA  BELIECTB
COOTBETCTBYIOIIUMU SKCIEPUMEHTAMU U 3alUCAMHU
YPaBHEHUN XUMHUYECKUX PEaKIINii;

- yMeTb  YCTaHaBIMBATh  IPUHAMJIEKHOCTbH
U3YYCHHBIX HEOPraHMYECKUX M OpPraHU4EeCKUX
BEILIECTB K OINPEIEICHHBIM KilaccaM M TIpylmam

COCI{HHGHHﬁ, XapaKTepu3oBaTb HUX COCTaB U
BaKHEUIIIHE CBOﬁCTBa; OMpCACIIATH BUbI
XUMHUYCCKUX CBs3E (KOBaJ'ICHTHaﬂ, HOHHas,
METAIIMYCCKasd, BOI[OpO,Z[HaH) , THIIBI




CTpaTeTHYecKoe IOBEICHHE B
Pa3IUYHBIX CUTYyaLUsX,
MPOSIBIISATD TBOPYECTBO u
BOOOpakeHue, OBITh
WHUIMATUBHBIM

- c(hOpPMHUPOBAHHOCTH
JKOJIOTHYECKOU KYJIBbTYpBI,

IIOHMMAaHHUEC BJIMAHUA COIIMAJIBHO-
SKOHOMHYECKUX IPOLIECCOB Ha
COCTOSIHUE IIPUPOTHOMN u
COLIMAJIBHOM Cpe/ibl, OCO3HAHHE
rJ100aIBbHOTO Xapakrepa
9KOJIOTMYECKUX MPooIIeM;

- TUTaHUPOBAHHE "

OCYILIECTBJIEHUE  JEUCTBUH B
OKpYXaIollled Cpele Ha OCHOBE
3HaHUSA  LeIed  yCTOWYUBOIO

Pa3BUTHS YEJIOBEUECTBA;
AKTHUBHOE HEIPUATUE JIEHCTBHM,
MPUHOCSIINX BPEA OKPYKAOIIEH
cpene

KPUCTAJIIMYECKUX peLIeToK
KJIacCU(UIIMPOBATh XUMUYECKHE PEAKIIUH;
- chopMHUpOBaTh MPEACTABICHUS: O XHUMHYECKOU
COCTaBJISIOLIEH  €CTECTBEHHOHAYyYHOW  KapTUHBI
MUpA, POJIM XMMUU B TIO3HAHUU SBJICHUN TPHPOJIBI,
B (OpMUPOBaHMM MBIIUICHUS H  KYJIBTYpHI
JUYHOCTH, €€ (YHKIMOHAJIBHOH TPaMOTHOCTH,
HEOOXOIUMOM /1JIsl pellIeHus MPAKTUYECKUX 3a/1a4 U
9KOJIOTMUECKH OOOCHOBAHHOIO  OTHOIIEHHUS K
CBOEMY 3JI0pPOBBIO U IIPUPOJIHOM cpese;

YMETh aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIHIO,
MOJIyYaeMyI0 M3 pPa3HbIX HCTOYHUKOB (CpEACTB
MaccoBoi nHpopmaluu, cetb UHTEpHET U 1pyrue);
- BIAJECTb OCHOBHBIMM METOJAaMU HAy4HOI'O
NO3HAHUSI BEUIECTB W XUMHYECKHX SIBJICHHUU
(mabmronieHue, HU3MEpPEHUE, IKCIIEPUMEHT,
MOJICIMPOBAHNE);

- YMETh TIPOBOJUTH PACUYETHI IT0 XUMHUYECKIM
dopmyraM U ypaBHEHUSIM XUMHUYECKIX PEaKIHii ¢
UCTIOJIb30BaHUEeM (PM3MYECKUX BEITUYNH,
XapaKTEepPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCIOBHS)
ra3oB, KOJIMYECTBA BELIECTBA; UCIOIb30BATh
CHCTEMHbIE XUMUYECKNE 3HAHUS JUI IPUHATHS
pelIeHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaLlUsAX,
CBSI3aHHBIX C BEILECTBAMH U X IPUMEHEHUEM

BCIICCTB;
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUIIJIMHBI OY 1.6.07 «XUMMU S

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThl

(mabauya 2)

Bua yueOHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIIMHBI 72
B T.4.

OcHoOBHOe coep:KkaHue 64
B T. 4..

TEOPEeTUYECKOE 00yIeHNE 38
MPaKTUYECKHUE 3aHITH 16
abopaTOPHBIC 3AHITHUS 10
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaAHME (COAEPKAHUE 6
MPUKJIATHOTO MOJYJIsA)

B T. 4.

TEOpPETHYECKOE 00yUeHUE 2
MPAKTUYECKHUE 3aHITH 4
IIpomexyTounasi arrecTanus — Aud¢epeHunpoBaHHbIN 3a4eT 2

11




2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

(mabauya 3)

HaumeHoBaHue Conepxanue yueOHOro Marepuaja (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), 06 dopmupyemblie
. bEM 4aCOB
pa3aesoB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb KOMIIETEHIIMU
1 2 3 4
OcHoOBHOE coep:KaHue 64
Pazgea 1. OcHOBBI CTPOCHUSA BellecTBa 6
Tema 1.1. OcHOBHOE coep:KaHue 4 OK 1
Crpoenne aToMoB
XEMHIECKHX Teopernueckoe odyuenue 2
3JIEMEHTOB U y y
npuposa 1.CoBpemenHas Mozenb CTpoeHHs aToMa. CHMBONHYECKHHA S3BIK XUMHH. XUMHUYECKUN DJIEMEHT. DIEKTpOHHAas
. koH(purypanus aroMma. Kimaccudukariust XMMHYIECKHX 3JIEMEHTOB (S-, P-, 0-2J1eMEeHTBI). 1
XUMHUYECKOU
CBSI3U .
2.BasneHTHBIE AIEKTPOHBI. BaneHTHOCTh. DIEKTPOHHAS MPUPO/Ia XUMUYECKON CBSI3U. DIEKTPOOTPHIATETHHOCTb. 1
Buabr xumudeckoii ¢Bs3u (KOBaJICHTHAsI, HOHHAS, METAJUTIYECKasi, BOJOPOIHAS) U CITOCOOBI e¢ 00pa30BaHUs
IIpakTyeckue 3aHATHS. 2
3.0JIpakTudeckoe 3aHsaTUsANel Pemenune 3amaHwii Ha WCIOMB30BAHHE XMMHYECKOH CHMBOJMKH W Ha3BaHUH 1
COCIMHEHUH 110 HOMEHKIIAType MEXIYHAPOAHOTO COI03a TEOPETHIECKONW M MPHUKIAIHON XUMHH W TPUBUATBHBIX
Ha3BaHWUU /IS COCTABIICHHUSI XUMHUYECKIX (POPMYJ IBYXaTOMHBIX COCAMHEHUHN (OKCHIOB, CyIb(UIOB, THAPUIOB
Y T.IL.) ¥ JPYTUX HEOPTAaHUUECKUX COCIMHEHNUN OTIENBHBIX KIacCOB.
4.IlpakTudeckue 3agaHusaNe2 Ha ycraHOBiIeHHE CBS3U MEKIY CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB U
MIEPUOANYECKIM U3MEHEHHEM CBOWCTB XUMHYECKUX JIEMEHTOB M MX COSANHEHUI B COOTBETCTBUU C IOJIOKEHUEM 1
[Tepuomuueckoil cucteMsl.
Tema 1.2. OcHoBHOe coep:xaHue 2 OK1
Ileproanueckuii OK 2
IIpakTnyeckne 3aHATHSA 2
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3aK0H ¥ Ta0muIa
J.N. MenneneeBa

5. IlpakTyeckoe 3ansaTusaNe3 [leproauueckas cucrema xumuueckux snemeHToB J[.1. Menzaeneesa.
®usnueckuit cmpici [lepuoanueckoro 3akona JI.M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHS CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MU IIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIO)KEHUEM XMMHUYECKOT0 3ieMeHTa B [lepruoandeckoit cucreme. MUpoBO33peHYECKOE U HAYYHOE
3Hauenue llepuonnueckoro 3akona /.. Menneneesa. [Iporuossl J[.1. MenneneeBa. OTKpbITHE HOBBIX
XMUMHMYECKUX DJIEMEHTOB.

6. IpakTHyeckoe 3ansaTusiNed Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKHX 3a/IaHUI Ha
XapaKTepU3aIII0 XUMHUECKUX 2JIEMEHTOB «MeTainieckre / HeMeTaJUTMYECKHe CBOMCTBA,
ANIEKTPOOTPHULIATENBHOCTh XMMHUECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX AIEKTPOHHBIM CTPOECHUEM U
IIOJIO’KEHHUEM B IIEPUOANYECKON cUCTEMe XUMHUUYECKHX d1eMeHToB J[ M. Menaeneea»

Pa3nen 2. XumMnueckue peakuuu

10

Tema 2.1. Turs!
XUMHUYECKUX
peakuui

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

7.Knaccudukanus u TUIBI XUMUYECKUX PEaKIUil ¢ ydacTUEM Heopranuyeckux BeuiecTB. CocraBieHue
ypaBHEHUH peakiuii COeAMHEHUS, PA3JI0KEHHUs, 3aMEIICHHsI, 0OMEHa, B T.4. PEaKIIUi TOPEHU,
OKHUCJICHUS-BOCCTAHOBJICHHUSL.

8.YpaBHeHus okucieHuss-BoccTaHoBieHUs. CreneHb okucieHusl. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHHe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/IE, MPOU3BOICTBEHHBIX MPOIECCax U
KU3ZHEJESATEIbHOCTH OPraHU3MOB

IIpakTUYeckue 3aHATHS

9.IIpakTnyeckoe 3ansaTusaNeS KosinuecTBeHHbIE OTHOLIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHbBIE
3aKOHBI B XMMHH U PacyeThl M0 YPAaBHEHUSAM XMMHUYECKUX peakiuil. Moib Kak eJuHHIIa KOJIUYeCcTBa
BellecTBa. MonsipHas macca. 3aKOHbI COXPaHEHUsI MacChl U SHEPTUU.

10. MpakTuyeckoe 3anaTusNe6 3axoH ABoraapo. Momnsipablii 00beM razoB. OTHOCUTENbHAS TIOTHOCTh
ra3oB. PacueTsl 1o ypaBHEHHSIM XUMHUYECKHX PEAKIUI C UCTIOIH30BAHHUEM MAacChl, 00beMa (HOpMallbHbIE
yCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA

OK1

Tema 2.2.

OcHoBHOE conepkaHue

OK1

13




Onexrponutnuecka| TeopeTudeckoe odyueHue 2 OK 4
S TUCCOIMALIUS 1
HOHHELE 06MeH 11.Teopust DIEKTPOTUTHUECKON aucconranuy. MOHBI. OJNEKTPOJMTHI, HEIIEKTPONUTHL. Peakiuu 1
MOHHOTO 0OOMEHa.
12.CocraBrieHre peaxiyii FOHHOTO OOMEHa MyTeM COCTABJICHUS MX MOJHBIX M COKPALICHHBIX MOHHBIX 1
ypaBHeHUH. KHCIIOTHO-OCHOBHBIE peaKIuu. 3aJaHus Ha COCTABJICHUE HOHHBIX PEAKIUI
JlabopaTopHble 3aHATUSA 2
13.JIa6opaTopnas padoraNel “Tunbl XUMUYECKUX PEaKIIn’.
HccnenoBanue TUIIOB (110 COCTAaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOMIMXCS BELUIECTB) U IPU3HAKOB 1
XUMHUYECKUX PEAKIIUH.
14.J1a6opaTopHas padoraNe2 [IpoBeneHue peakiuii HOHHOTO OOMEHa, OTIPEIETICHUE CPEIbI BOHBIX 1
pacTBOpOB. 3aaHUs Ha COCTABJIEHNE NOHHBIX peakiuit
KonTpoabHast
P 15.16.CtpoeHne BelmecTBa U XUMUYECKHAE PEaAKITUH 2
padora 1
Pa3nen 3. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BellecTB 16
Tema 3.1. OcHOBHOE co/lep:KaHue 4 OK1
Knaccudukanus, OK 2
HOMEHKIATYDA 1 Teoperuyeckoe o0yueHue 2 K 2.1,
CTpOEHHUE .
I —— 17 Ilpeamer Heopranndeckoit xumuu. Kiaccudukanus Heoprannueckux Beriects. [IpocTeie 1 ciioxHbIE
p BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHIBI, KUCIOTHI, COJIHN). B3auMocBs3b 1
BEIIECTB
m HEOPraHMYECKUX BEIIeCTB. ArperatHble cOCTOsHUS BenlecTBa. Kpucrannnueckue u amopgHbie
BeIeCTBA. TUIbI KPUCTAITUYECKUX PEUIETOK (aTOMHAsl, MOJIEKYJIsIpHAsl, MOHHAS, METAJJINYeCcKas).
18.3aBucuMOCTb (PU3MUECKHUX CBOMCTB BEIIECTBA OT THIA KPUCTAIIMYECKON PEIIETKU. 3aBUCUMOCTD
XMMHYECKON aKTUBHOCTH BELIECTB OT BUJa XUMUYECKON CBSA3H U TUIA KPUCTATUIMYECKOW PELIETKH. 1
[IpuunHbl MHOrOOOpa3us BEUIECTB
IIpakTnyeckune 3aHATHS 2
19. pakTHyeckoe 3anssTusiNe7 HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTB: HA3BaHUE BELIECTBA UCXOIS 1

W3 UX XUMHUYECKOH (bOpMy.TIBI WJIM COCTaBJICHUE XMMHYECKOM (bOpMy.]'IBI HCXOOs N3 Ha3BaHHUA BCIICCTBA
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o mexxayHapo ot (MIOITAK) nnu TpuBuanbHON HOMEHKIIAType. PelieHne npakTuueckux 3a1aHui 1o
KJaccu(pUKay, HOMEHKIATYpe U XUMUYECKHM (popMysaM HEOpraHWYECKUX BEIIECTB Pa3InYHbIX
KJIacCOB (yrapHblii Ia3, yIriIeKUCIbIN Ta3, aMMHUaK, TallieHas U3BECTh, HETallleHas U3BECTb, TIUTHEBASI COAA
U IPYTHX): HA3bIBaTh U COCTABIATH (POPMYIIBI XUMUYECKUX BEUIECTB, ONPENCIATh IPUHAIIECKHOCTD K
KJ1accy.

20. Mpakrnveckoe 3ausiTuaNed McToUHNKN XUMUYecKOl HHPOPMAITUH (CPEICTB MaCCOBOM
uHpopmanuu, cets MaTepHeT 1 npyrue). [lonck nadopmanum mo Ha3BaHUsAM, HAESHTH(PUKATOpAM,

CTPYKTYpHBIM (hopmynam

Tema 3.2. dusnko-
XUMHUUYCCKUC
CBOIiCTBa
HeOpFaHI/I‘—IeCKI/IX
BEIIECTB

OcHoBHOE CoA€cpiKaHue

Teopernyeckoe o0yueHue

21 Mertamnbl. O0mue Gu3nveckue U XUMHUYECKHE CBOMCTBA MeTa/uToB. CriocoObl OTydeHus. 3HaYeHNE
METaJJIOB M HEMETAJJIOB B IIPUPO/JIE U KUZHEECSITEILHOCTH YEIOBEKA U OPraHU3MOB.
22.Koppo3usi METAJJIOB: BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTH METAIJIOB OT KOPPO3UU

23.Hemeramner. O0mue ¢(u3MYECKHEe W XUMHUYECKHE CBOWMCTBA HEMETAJJIOB. THIHWYHBIE CBOWCTBA
HemetasuioB [V— VII rpymnm.

24 Knaccudukanuss ¥ HOMEHKJIATypa COSIMHEHUI HeMeTalJIoB. KpyroBopoThl OMOTEHHBIX JIEMEHTOB B
pHUpoJie

25.XumMuyeckre cBOMCTBA OCHOBHBIX KIaCCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, THIPOKCUIOB,
KHCIIOT, COJIeH | 1Ip.).

26.3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSTMHEHHA, BRICIIUX
OKCHUJIOB U THUJIPOKCHJIOB

IlpakTHyeckue 3aHATHSA

27. Ipaktnyeckoe 3ausaTusiNed CocTaBieHUE YpaBHEHUH XMMUYECKUX PEAKLUN C ydacTUEM MPOCTBIX U
CJIO)KHBIX HEOPraHMYECKHX BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHIOB METaIOB, HEMETAJUIOB U
aM(pOTEPHBIX 3JEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX TUIPOKCHUJIOB;
HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBONCTBA.

28. Ipaxktnyeckoe 3ausaTusiNel0 PemieHne MpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 33JaHU Ha
CBOMCTBA, COCTaB, MOJydeHHE U 0e30MacHOE MCMOIb30BaHUE Ba)XKHEHIINX HEOPraHWYECKUX BEILECTB B
OBITY M MIPAKTUYECKON JEATEIbHOCTH YeIOBeKa

OK1
OK 2
IK 2.1.
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Tema 3.3. OcHoBHOE colep:xaHue 2 OK1
WNnentuduxarms OK 2
HEOpraHHYECKHX JlaGopaTopHbIe 3aHATHS 2 OK 4
BEIICCTB
m 29. JIabopatopHas padoraNe3 JlabopaTopHas padora «neHTH)UKAIUS HEOPTAHUYECKUX BEIIECTBY. 1
Pemenne skcriepuMEHTANBHBIX 337ad IO XHUMHUYECKHM CBOWMCTBAM METAUVIOB W HEMETAJUIOB, IO
pacro3HaBaHMIO U TIOJIYYEHUIO COSAMHEHUI METAJUIOB U HEMETAJUIOB.
30. JlaGopatopHas padoraNed HMimeHTHUKAIUS HEOPraHMYECKUX BEIIECTB C HCIOJIB30BAHUEM UX
(U3HKO-XMMUYECKUX CBOWMCTB, XapaKTePHBIX KAYCCTBCHHBIX peaknuid. KauecTBeHHBIE peakIMU Ha 1
cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHMUSI
KonTpoabHast N
P 31.32.CBolicTBa HEOPraHUYECKUX BEIIECTB 2
pabora 2
Pa3znea 4. CTtpoeHue U CBOMCTBA OPraHM4YeCKMX BeleCTB 24
Tema 4.1. OcHOBHOE coiep:KaHue 4 OK1
Knaccudukanus, IIK 2.1.
cTpoeHHE 1 Teoperudeckoe o0yueHue 2
HOMCHKTATYpa 33.[1osBIIeHNE 1 pa3BUTHE OPTAHMYECKOW XUMHUHU KaK HaykH. [IpenMer opranndeckoil Xumuu. Mecto u
OpraHn4eCKuX 3HauYeHUE OPTaHMYECKOH XUMUH B CHCTEME ECTECTBEHHBIX HayK.
BCIICCTB XUMHUYECKOE CTPOCHHE KaK MOPSAIOK COCTUHECHUS aTOMOB B MOJICKYJE COTJACHO HMX BAJICHTHOCTH. 1
OCHOBHBIC TIOJIOKEHUSI TEOPHH XUMHYECKOTO CTPOCHUSI OpraHnveckux coenuHeHuit A.M. Bytneposa.
VYTaepoHbIid CKEJNeT OpPraHuYeCKON MOJICKYNbl. 3aBUCHMOCTh CBOWMCTB BEIIECTB OT XHMHYECKOTO
CTpOCHUs MOJIeKYII. MI30Mepust u u30Mephl.
34.Ilonsite o ¢dyHKuMoHaNbHOW Tpynme. Pamukan. [lpuHIMOBL KiIacCHUKAIMK OPTaHUYECKUX
coequHEeHUH. MeKayHapoaHass HOMEHKJIATYpa W TPUHIMIBI  HOMEHKJIATYphl  OPTaHUYECKUX
coequaeHuil. [loHsATHE 00 a30TCOAEPIKANIMX COCAMHEHUSIX, OHMOJIOTUMECKH AaKTHBHBIX BEIIECTBAX 1
(yrmeBonmax, >kupax, O€JKax W Jp.), BBICOKOMOJICKYJSIPHBIX COCIUHCHHUSAX (MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO)
IIpakTnyeckune 3aHATHS 2
35. Mpakrnyeckoe 3ausarusaNell HoMmeHknaTypa OpraHWYeCKUX COCIUHEHUH OTACIBHBIX KJIAcCOB 1

(HaCLIH_IeHHHC, HCHACBINICHHBIC W apOMATUYCCKUC YTIICBOAOPOIbI, CIIMPTHI, (beHOJ'IBI, aAJIbACTUIBI,
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KETOHBI, KApOOHOBBIE KUCIOTHI  JIp.)
36. TIIpakTtuyeckoe 3ausTusNel?2 CocTaBieHHE TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (OopMyn

OPraHWYEeCKUX BEIIECTB OTACJIbHBIX KJIACCOB, MCMOJIb3YsSd HUX HA3BaHUA IO CUCTEMAaTUYECKOH H 1

TPUBUAIBHON HOMEHKJIAType (3TUJICH, alleTUJICH, TIUICprH, (eHOJI, (hopMabICTHI, YKCYCHAs KUCIIOTA,

runuH). PacueTsl npocreiiieil popMyIibl OpraHnYecKo MONEKYbl, HCXO/S U3 AJIEMEHTHOIO COCTaBa

(8 %)
Tema 4.2. OcHoBHOE coep:kaHue 12 OK1
CaoiicTBa OK 2
OpraHYecKIX Teopernyeckoe o0yueHue 6 OK 4
COCAMHCHIN OU3NKO-XMMHUYECKHE CBOMCTBA OPraHUYECKHX COCJUHEHUN OTAETBHBIX KJIacCOB (0COOCHHOCTH IIK 2.1.

KJ1accu(uKalu 1 HOMEHKJIATYPhl BHYTPHU KJIacca; TOMOJIOTUUECKHU psif U 001mast hopMyiia; u30Mepus;

(m3UYecKre CBOMCTBA; XUMUUYECKHUE CBOMCTBA; CIIOCOOBI MOTYyUEHHUS):

37.mpeneNbHBIE YIIIEBOOPObI (JTKaHBI M ITUKJIOATKaHbl). ['OpeHHe MeTaHa KaK OJUH W3 OCHOBHBIX 1

HMCTOYHUKOB TETUIa B MPOMBINIJIECHHOCTH U ObITY. CBOMCTBA MIPUPOHBIX YTIIEBOIOPOIOB, HAXOXK/ICHUE B

MIPUPOJIe U TPUMEHEHHUE AJTKAHOB;

38. HempenenbHbIE (AJIKEHBI, AJKWHBI W aJKaJWCHBI) W apoOMaTHUYECKHe yriaeBojopoabl. [opeHue 1

alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KH METAJJIOB

39.kuciopoacoaepKaIIue CoeMHEHUS (CIUPTHI U (DEHOJIBI, KapOOHOBBIE KUCIOTHI U d(DUPHI, aJIbICTHIbI 1

U KETOHBI, XHUpbI, yrieBojbl). I[IpakThyeckoe NpHUMEHEHUE STUJICHIVIMKOJS, IIIHLEpHHa, ¢eHoa.

40.Ilpumenennie ¢opmanbaeruia, aleTanbIeruia, YKCyCHOM KHUCIOTHl. MplUla Kak COJHM BBICIIUX 1

KapOOHOBBIX KUCJIOT. Morolue cBOicTBa MbLla

41.a30TconepKamiie CoeluHEHUs (aMUHBI W aMUHOKHUCIOTHL, Oeiku). BbicokoMonekymspHbie 1

coeMHEHUs! (CMHTETUYECKHE M OMOJIOTMYeCKH-aKTUBHBIC). MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO.

42 IlonumMepu3aius 3TUIICHa KaKk OCHOBHOE HAIIPaBJICHHUE €ro UCTIOIb30BaHUSL. 1

I'enetnueckas cBs3b MEXKIY KJIacCaMU OPraHUYECKUX COCTUHEHUI

IIpakTnyeckune 3aHATHS 2

43. Ipaktuueckoe 3ansaTusaNel3 CBolicTBa OpraHMYECKUX COEAMHEHUH OTAENBHBIX KIJIACCOB 1

(TpI/IBI/IaJ'ILHaSI H MCKAYHapOOHAasA HOMCHKIATYypad, XUMHUUYCCKUC CBOﬁCTBa, CIIOCOOBI HOHy‘IeHI/IH)I
IpeaACIIbHBIC (aJ'IKaHBI u I_II/II(J'IOB.J'IKaHBI), HCIIPCACIBbHBIC (aJ'IKeHLI, AJIKMHbI H aJ'IKa,I[I/IeHBI) u
ApOMATUYCCKUC YIITICBOAOPOAbI, CIIUPTBI U (1)6HOJ'IBI, Kap6OHOBBIe KHUCJIIOTBI K 3(prbI, aJIpACTU bl U
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KETOHBI, aMUHBI 1 aMHUHOKHUCJIOTHI, BBICOKOMOJIEKYJIIPHBIE COCIMHEHMUS.
44. MpaxkTuyeckoe 3anaTuaNe1l4 3anaHus Ha COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKLIUMA C y4acTUEM
OpPraHWYECKUX BEIIECTB Ha OCHOBAaHUM UX COCTaBa U CTPOCHUS

JlabopaTopHas padora

45.J1adopaTtopHas pa6oraNeSJlaboparopHas pabora “IlpeBpaiiieHusi OpraHUYECKUX BEIIECTB MPHU
HarpeBanuu". [lonyuenue 3TuneHa U U3y4€HUE €ro CBOICTB.

46. JlabopaTtopHasi padoraNe6.MoaenupoBaHue MOJEKYI M XHMHYECKHUX MPEBPAIICHUN Ha TpUMepe
9TaHa, dTUJICHA, alleTHJICHA U JIp.

Tema 4.3.
Wnentuduxarnms
OpPraHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MIPUMEHCHHE B
OBITOBOM U
MPOU3BOJCTBEHHOMN
JIEeITEILHOCTH
yeJioBeKa

OcHoBHOE CoA€cpiKaHue

Teoperuyeckoe o0yueHue

47 .buooprannueckue coeauHeHus. [IpumeHeHne u Ouosornyeckas pojib yriaeBoaoB. OKucIeHHe
VIJI€BOJOB — WCTOYHUK DHEPrHH JKUBBIX OpraHm3MoB. OONacTW TNPUMEHEHUS aMUHOKHCIOT.
48.TIpeBpamienus OenkoB TUIIM B opraHm3Me. buonormueckuwe ¢yHkimu OenkoB. buonornueckue
dbyHKIIMM XUPOB. POtk Oprannueckoil XUMUY B pEIICHUH MPOOJIeM MUIIEBON 0€30MTaCHOCTH

49.Ponb OpraHMYecKOW XWMHHM B PEUICHWU MPOOJEM SHEPreTHYECKON O€30MacHOCTH, B Pa3BUTUHU
MEUIIMHBI, CO3JIaHUU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB SHEPTUH (AIbTEPHATHBHBIC UCTOYHUKU
SHEPTHH).

50.0macHOCTh BO3JCHCTBHSI Ha JXHBBIC OPraHU3Mbl OPraHUYECKUX BEHIECTB OTMEIBHBIX KIIACCOB
(YyrineBoJlopoJibl, CIHPTHI, (DEHOJBI, XJIOPOPraHMYECKHE TPOU3BOJHBIC, ATBACTHABI U JApP.), CMBICIT
MOKa3aTelsl MPEIEIBbHO JIOMMYCTUMOM KOHIICHTPALIUH

JlaGopaTopHble 3aHATHS

51.JIa6opaTopnas padoraNe/. “Unentudukaiiys opraHM4eCKUX COSTMHEHUN OTAEIbHBIX KIaCCOB™
Nnentuduxaims opraHndeckiux COeMHEHH OTIENbHBIX KIacCOB (Ha MpUMepe allbJIeTHI0B, KpaxMara,
YKCYCHOM KHCIJIOTBI, O€JIKOB U T.II.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX PEAKIINH.

52. JlaGopaTopHasa padoraNe8./lenarypauus Oenka mpu HarpeBaHUM. lIBeTHbIe peakiu OENKOB.
Bo3HUKHOBEHHE aHAJIMTUYECKOTO CUTHANA C TOYKH 3PEHHUS] XMMHUYECKHX MPOLECCOB MPHU MPOTEKaHUU

OK1

OK 2

OK 4
K 2.1.
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KauyeCTBEHHOM pcaKkuuu, HOSBOJISIIOL[IGfI I/II[GHTI/I(l)I/II_II/IPOBaTB MPCATTOKCHHBIC OPraHUYCCKHUEC BCIICCTBA

KoHnTpoJsbHas o
53.54.CtpyKkTypa U CBOICTBA OPraHUYECKHUX BEIICCTB
pabora 3
Pazpea 5. Kunernueckne u TepMogHHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkiuii
Ckopoctb OcHoOBHOeE coep:KaHue OK1
XUMUYECKUX OK 2
pEeaKiuii. Teoperuueckoe o0yueHue IK 2.1.
XHAMHYECKOE
paBHOBeECHE 55.CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT Pa3jMyYHBIX (PaKTOPOB: MPUPOJIBI PEArupyrolINX BEIIECTB,
KOHLIEHTPALlMM pPEarupyroliux BelIeCTB, TEMIEpaTypbl M IUIOMAJAM PEAKIIMOHHOM MOBEPXHOCTH.
TenoBbie 3¢ (HeKTbl XUMUYECKUX peakuil. DK30- U SHAOTEPMUUECKHE, PEAKIIH.
56.00paTtuMocTh peakiuii. XHUMHUYECKOE PAaBHOBECHE M €r0 CMEIICHHE IOJ JICHCTBHEM pPAa3IUIHBIX
(akTOpOB (KOHIIEHTpALMsI PEareHTOB MM MPOAYKTOB pEaKlMU, IaBjeHUE, TeMIepaTypa) Ui CO3AaHUs
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMUYeCKUX npoueccoB. [Ipunnun Jle [Hlatense
IIpakTHYeckne 3aHATHS OK1
- OK 2
57. TlpakTyeckoe 3ausTusiNel5 PernieHue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha aHANU3 (aKTOPOB, K 2.1
BIUSIOIIMX HA H3MEHEHHE CKOPOCTH XHUMHUYECKOM peaklud, B T.4. C MO3UIUN DKOJOTHYECKU o
1enecoo0pa3zHoro MoBeACHUs B OBITY U TPYJIOBOM AESATEILHOCTU B LIENSAX COXPAHEHUS CBOETO 3/I0POBBS
U OKPYXaIOIIEH IPUPOJIHOUN CPEIbI.
58. Ipaktuueckoe 3aHaTHsNe1l6 PelieHue NpakTUKO-OPUEHTHUPOBAHHBIX 3a/laHUil Ha TpPUMEHEHUE
npuHiuna Jle-IllaTenbe 1isi HaX0XKIEHUS HAIIPABJICHUSI CMEIICHHS] PABHOBECHUSI XMMHUECKON PeaKkiuu U
aHayu3 (aKTOPOB, BIUAIONIUX HA CMEIICHNE XUMUYECKOTO PaBHOBECHS
Pa3pea 6. PacTBOpbI
Tema 6.1. OcHoOBHOE cojlep:KaHue OK1
[TonsTre o OK 2
pacTBOpax Teopernyeckoe o0yuenue OK 7
IK 2.1.

59.PacTtBopenue kak (pu3nko-xumuueckuil mpouecc. PactBopel. CriocoObl IPUTOTOBICHUS PAaCTBOPOB.
PactBOpHMOCTS.
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60.MaccoBasgs nmoyii  pacTBOpeHHOro BemiecTBa. CMBICH TOKazaTess MPENeNbHO  JOMYyCTHMON
KOHIICHTPAILIUU U €r0 MCIIOJIb30BAaHUE B OLIEHKE SKOJOTMYECKON O€30IacHOCTH.

61.1IpaBuiia 3KOJOTHYECKH IEIECO00OPA3HOr0 MOBEACHUS B OBITY M TPYIOBOW AEATEIBHOCTH B LENISAX
COXpPAHEHUS CBOETO 3JI0POBbSI U OKPYXKAIOIIECH MPUPOTHON CpPEJbl; OMACHOCTh BO3JACHCTBUS HA KUBbBIC
OpraHru3MbI OIIPECACIICHHBIX BCIICCTB.

62.Pemienre mpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJJaHUN Ha PACTBOPHI, UCTIOJIb3YeMbIe B OBITOBOM
U NIPOU3BOJCTBEHHOM JEATEILHOCTU YEJIOBEKa

Tema 6.2. OCHOBHOE coiepKaHue OK1
UccnenoBanue OK 2
CcBOICTB pacTBopoB |JIaGopaTopHbIe 3aHITHS OK 4
IK 2.1.
63.J1a6opaTopHas padoraNe9JlaGoparopHas padota «[IpUroTOBICHHE PACTBOPOBY.
[IpuroToBiieHue pacTBOPOB 3aAaHHOMN (MaccoBOM, %) KOHILEHTpaLUU (C MPaKTUKO-OPUEHTHUPOBAHHBIMU
BOTIPOCAMH) U OTIPEJIIIEHIE CPEIbI BOJHBIX PACTBOPOB.
64. JlabopaTtopnas padoraNelOPemrenne 3amad Ha MPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepKaHMe (COMePKAHUE TPUKJIATHOTO MOXYJISA)
Pa3znen 7. XuMus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJI0BEKA OK1
OK 2
Xumust B OBITY H |OCHOBHOE COlepiKaHHe OK 4
MIPOU3BOJICTBEHHOU OK 7
NesITeNIbHOCTH Teopernyeckoe o0yuenmne K 2.1
YeloBeKa s

65.Hoseiimme MOCTMKEHUS XUMHUYECKOM HAyKH M XHMHYECKOM TEXHOJIOruu. Poyib Xumum B
00€CIIeUeHUH SKOJIOTHYECKOW, DHEPreTHUYECKOW W THIIEBON O€30MacHOCTH, Pa3BUTHH MEIUIUHBI.
66.[1paBusia moucka W aHamM3a XUMUYECKOW MH(OpPMAIMKU M3 Pa3IHYHbIX HUCTOYHHKOB (HaydHas M
yueOHO-Hay4yHas IMTepaTypa, CpecTBa MacCOBOM HH(pOpMaIH, ceTh IHTepHeT)

IIpakTHYecKkne 3aHATHA

67.Mpaktnyeckoe 3ansaTusaNel7lloMck M aHanu3 KEMCOB O NPUMEHEHUM XHMUYECKUX BELIECTB U
TEXHOJOTHI ¢ ydeToM Oyaymied mnpodeccnoHanbHON JEeITeNbHOCTH 1O TeMaM: BaKHeHIue
CTPOUTENBHBIE MATEPUAIIBI, KOHCTPYKLIMOHHBIE MAaTepUaibl, KPacKu, CTEKII0, KEpaMuKa, MaTepUalIbl I
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JJIEKTPOHUKH, HAaHOMAaTE€pHUalbl, TEKCTUJIbHBIE BOJOKHA, HWCTOYHUKU DHEPIUH, OPraHUYECKHE U
MUHEpaJIbHBIC YI0OpEHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMUSL.
68.MpakTnyeckoe 3ansaTusaNel8lloMck W aHanM3 KEMCOB O NPUMEHEHUM XHUMUYECKUX BELIECTB M

TEXHOJIOTHUH C ydeToM Oyaymied mnpodeccCHOHATBHON JCSITeNBHOCTH TI0 TEMaM: BaKHEHIne 1
CTPOUTEIIbHBIE MaTEPUalIbl, KOHCTPYKIIMOHHBIE MaTepHUabl, KPaCKH, CTEKIIO, KEpAMUKA, MATEPUAJIbI JIJIS
JJIEKTPOHUKH, HAHOMATEpHUAJbl, TEKCTWJIbHBIC BOJOKHA, HCTOYHUKH DSHEPIHH, OPraHUYECKUE U
MHHEpaJbHbIE YI0OpEHUs, JIEKaPCTBEHHBIE BEIIECCTBA, OBITOBASI XUMUSL.

69.MMpakTnyeckoe 3ansaTusaNel9llonck W aHanM3 KEMCOB O NPUMEHEHUM XHUMUYECKUX BEIIECTB H
TEXHOJIOTHH ¢ ydeToM Oyaymied mnpodeccHoHaIbHOM JEeATEeIbHOCTH [0 TeMaM: BaKHEHIne
CTPOUTEIbHBIE MaTEPUaJIbl, KOHCTPYKIIMOHHBIE MaTepHabl, KPaCKH, CTEKIIO, KEpaMUKa, MaTEpUAIIbI TS 1
JJIEKTPOHUKH, HAHOMATEpHUAbl, TEKCTHJIbHBIC BOJOKHA, HCTOYHUKM DHEPIHH, OPraHUYECKHe W
MHHEpaJIbHbIE YI0OpEHUs, JIEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

70.ITpakTnyeckoe 3anaTusaNe20 1
3amura: [IpencraBnenue pe3ynbTaToB pelieHus KeMCcoB B opMe MUHH-AOKIIAIA C TIPEe3eHTaIueH
IIpome:kyTOUYHAS aTTeCTANMS MO AUCHUIINHE TU(PepeHUNPOBAHHDBIN 3a4eT 2
Bcero 72
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3. YCJOBUS PEAJIN3AILIMUA TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCIUIIJIMHBI OY [1.6.07 XUMMUA

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
o0ecre4eHHI0

Jlnst ocBoeHus padoueit mporpammbl npeamera OV J1.6.07 «Xumus» B TEXHUKYME
uMeeTcs y4yeOHbIH KaOMHET «XHUMHUHU» C J1a0OpPaHTCKOM KOMHAToOd, B KOTOPOM
MMEETCS BO3MOXKHOCTh OO€CIEeYUTh CBOOOJHBIM JOCTyn B VHTEepHET BO Bpems
y4e0HOr0 3aHATHS U B IEPUOJ] BHEYUEOHOU IeATEIbHOCTU 00YyYarOUIUXCs.

ITomemenne KaOuHeTa COOTBETCTBYET TpeOOBaHUIM Canurapno-
snuaeMHoNorndeckux mnpaBui U HopmatuBoB (CaulluH 2.4.2 Ne 1178-02 ¢
n3MeHeHusiMu ot 29.12.2008r) u  ocHallleHO TUIOBBIM 00OPYIOBAHUEM, YKa3aHHBIM
B HACTOSIIIMX TPeOOBAaHUAX, B TOM YHCIIE CIIEUUATN3UPOBAHHON Yy4eOHOU MeOenbio u
cpencTBaMM OOy4YeHHs, JIOCTATOYHBIMHM JJIS BBIIIOJIHEHHUS] TPEOOBAHUM K YPOBHIO
MOJITOTOBKHU O0YYarOIINXCS.

OGopynoBaHue y4eOHOro KkaOuHeTa (HarJIsiAHbIe TMOCOOUA): HAOOPHI

IAPOCTEPKHEBBIX ~ MOJCJIEH  MOJIEKYJ, MOJACIH KPUCTAUINYECKUX  PEHIeTOK,
KOJUICKIIUM TIPOCTHIX M CJIOKHBIX BEIHIECTB, KOJUICKIIMU TOJUMEPOB; KOJUICKIIUS
TOPHBIX TIOPOJl U MHHEpaJIoB, Tabnuia MenjeneeBa, yueOHble (GUIbMBI, UPPOBBIC
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacTBa  00y4eHHs: KOMIIBIOTEp C  YCTPONCTBaMHU
BOCIIPOU3BEACHUS 3ByKa, TMPUHTEP, MYJIbTUMEAHA-TIPOEKTOP C OKPAHOM s
MIPE3CHTALHM.

OO6opynoBanue JadopaTOPUM: MEH3YPKH, IMUIETKH, TEPMOMETPBI, MUKPOCKOII,
NpEeIMETHBIE W TIOKPOBHBIE CTeKJa, (QuiIbTpoBaibHas Oymara, MPOMBIBAJIIKH,
CTEKJISTHHBIE TPOOMPKHU, HAOOpP pEaKTUBOB, CTEKJSHHBIC IMaJIOUYKH, INTATUBBI IS
NpoOUpPOK;, MEpHBbIE LUIUHAPHI, BOPOHKU CTEKJISHHBIC, BOPOHKH JEIUTEIbHbIC
mumuaapraeckue (50-100 mur), ctynku ¢ nectukoM, ¢hapdopoBbie YamKu, GUIBTPHI
OyMakHble, BaTa, Mapis, JaODOpaTOPHBIC INTATHUBBI, CHUPTOBBIE TOPEIKH, CIUYKH,
npubop NS MOJIydeHUs ra3oB (WM MpoOHpKa ¢ ra300TBOHON TPYyOKOit), mepikarenu
JUTSE IPOOUPOK, CKIISTHKU JJISI XpaHEHUSI PEAKTUBOB, Pa3/IaTOYHbIC JIOTKH; XUMUYECKUE
ctakansl (50, 100 u 200 mu1); mInarenu; TUTeJIbHbIE UMb, CEKYHIOMEPHI (TaliMepbl),
MepHbie TpoOupku (Ha 10-20 mur) m mepHbie KomOwl (25, 50, 100 u 200 M),
CTEKJIIHHBIE TMAaJIOYKW; KOHMYECKHUE KOJObI, YHUBEPCAJIbHBIA HWHIUKATOP, U Mp.
nabopaTtopHoe 060pyJOBaHHE.

3.2. UudopmanunonHoe odecrieyeHne peaju3auu NporpaMmmMbl

B coctaB y4eOHO-METONMYECKOTO M MaTE€pUaIbHO-TEXHUYECKOTO OCHAIICHUS
KaOMHETa XUMUU BXOJST:

- MHOTO()YHKITMOHATBHBIN KOMILJIEKC IPEenoaaBaTes;

- METOAMYECKHE MaTepualbl s JAUCTAHIIMOHHOTO OOy4YeHHs Ha OOJaYyHOM
XpaHwinie (Mpe3eHTaluu, KOHCIIEKThI, TECTOBBIE 3a/IaHMUs], BUJICOYPOKH );
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- HaTypajibHble OOBEKTBI, MOJEIH, MPUOOPHl W HAOOPBHl I MOCTAHOBKHU
JEMOHCTPALlMOHHOTO Y YYEHUYECKOTO 3KCIIEPUMEHTA;

- IeYaTHbIE CPEACTBA OOYyUEHHUS;

- HH(POPMALTMOHHO-KOMMYHUKAIIMOHHbBIE CPE/ICTBA;

-9KpaHHO-3BYKOBBIE TOCOOUS;

- IEPEYHH OCHOBHOM U JIONOJHUTEIBHON YUEOHOU JTUTEPATyPBhI;

- OubMoTeUHbBIN (POHI.

bubnuorteka, YuTaIbHBIN 321 C BBIXOJIOM B ceTh IHTEpHET.
Ocnoghvie neuammvle U30aHUSA

1.I'abpuensn O.C. Xumus g npodeccuii U CHEeHHAIbHOCTEH TEXHHUYECKOIro
npoduns: yueonuk / O.C. TI'abpuensn, U.I'. OctpoymoB. 7 uszn. — crep. — M.:
W3narensckuii neHTp «Axkagemus», 2018.

OcHoBHble d/1eKMPOoHHbLE UZ0AHUSL

Iabpuensa O.C. Xumus i npodeccuii W CHEIUAIBHOCTEH TEXHUYECKOTO
npoduns: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 7e¢ wu3m., crep. — M.:
Nznarensckuii neHTp «Axagemusi», 2018. — 272 c.

http://docplayer.ru/41334012-Himiya-0-s-gabrielyan-i-g-ostroumov-dlya-
professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-
obrazovanie.html
Tabpuenan O. C.,Ocmpoymos U. I'., Cnaoxos C. A., Jlopogpeesa H. M. Tlpaktukym:
yue0. mocobue s CTyH. yupexaeHuil cpen. npod. obpazoBanus. — M., 2013.
https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-
redakciey-0-s-gabrielyana.html

Jononanumenvruvle uCMoOYHUKY

e DenepanbHblii  3akoH 0T 29.12.2012 No 273-®3 «OO6 oOpa3oBaHuM B
Poccuiickoit ®enepanumn» (B pea. penepanbubix 3akoHoB OT 07.05.2013 Ne 99-03, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®@3, ot 23.07.2013 Ne 203-d3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, or
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, or 04.06.2014 Ne148-®3, c
M3MEHEHUSIMU, BHECEHHBIMU DenepanbHbiM 3ak0oHOM 0T 04.06.2014 Ne 145-D3).

e[Ipuxkaz MwunoOpHayku Poccuu ot 17.05.2012 Ne 413 «OO6 yrBepx)aeHUU
denepanbHOTO TOCYAIapCTBEHHOTO0 00Pa30BaTEIBHOIO CTaHAAPTa CPEIHETO (TIOTHOTO)
obmrero odbpaszoBanus» (3apeructpuponad B Muntocte PO 07.06.2012 Ne 24480).

e[lpukaz Munobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHumn
n3MmeHenunit B [Ipukaz MunuctepctBa oOpa3oBanus u Hayku Poccmiickoit deneparun
or 17 mas 2012 1. No 413 «O6 yrBepxkaeHnnu (eaepaibHOTO TOCYIAPCTBEHHOTO
00pa30BaTeIBLHOTO CTaHIapTa CPeHEro (ITOJTHOTO) O0IIEro 00pa30BaHUS.

e[Ipukaza Munnpocsenienust Poccum ot 11.12.2020 Ne 712)

e[lucekmo J[lemaprameHTa TOCYZapCTBEHHOW MOJUTHUKH B cdepe MOATOTOBKH
pabounx kampoB u JI[IO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259
«PexkoMeHmaMu MO OpraHu3alli TOJIyYe-HUsSl CpPeAHEro oOluiero oOpa3oBaHUsS B
npejenax OCBOCHHS 00pa30oBaTEIbHBIX MpOrpaMM cpeaHero mnpodecCHOHAIBHOIO
oOpa3oBaHuss Ha 0a3e OCHOBHOrO OOIIEro oO0pa3oBaHHs C YYETOM TpeOOBaHUM
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http://docplayer.ru/41334012-Himiya-o-s-gabrielyan-i-g-ostroumov-dlya-professiy-i-specialnostey-tehnicheskogo-profilya-uchebnik-professionalnoe-obrazovanie.html
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https://docplayer.ru/315680-Nachalnoe-i-srednee-professionalnoe-obrazovanie-pod-redakciey-o-s-gabrielyana.html

(denepanbHBIX TOCYJApCTBEHHBIX O00pa30BaTEIbHBIX CTAHAAPTOB U TOJIy4aeMou
npodeccun Win crneuuaibHOCTH CPEAHETr0 TPO(hEecCHOHATBLHOT0 00pa30BaHUsD.
e Koncturyuus Poccuiickoit ®enepanuu 1993 r. (mocieasss perakius).

e Tabpuensu O.C., JlpicoBa I'.I'. Xumus B Tecrax, 3ajayax U YHOPaKHEHUAX:
yueOHOe mocoOue sl YUpEeKACHUH cpeaHero npodeCcCHOHaIbHOIO0 00pa30BaHMS -
M.: U3narensckuii ueHTp «Axanemus» , 2014.- 224 c.

e ['abpuensn O.C. Xumusi miaga mpodeccuid M CHeUaTbHOCTEH TEXHUYECKOTO
npoduns: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 6-¢ uza., crep. — M.:
M3parenbckuii eHTp «Akagemus», 2013. — 256 c.

o Epoxun FO. M., Kosanesa HU. b. Xumust st mpodeccuili U CrenralbHOCTEH
TEXHUYECKOTO M eCTECTBEHHOHAy4yHOro  mpoduieil: y4eOHMK AN CTY..
yupexaeHuii cpea. mnpod. obpazosanus. — M., 2014.

o FEpoxun IO. M. Xumus: 3amaun W ynpaxHeHUs: ydeb. mocodue s CTyA.
yupexaeHuil cpea. npod. oopazoBanus. — M., 2014.

Humepnem-pecypcwi
www.alhimikov.net (OGpa3oBaTeabHBII CAWT SIS IIIKOJLHUKOB).
http://www.chem.msu.su/rus/elibrary/ (anexTpoHHast GMOIUOTEKA MO XUMUH )
http://chemistry-chemists.com/ (3eKTpOHHBIHN KypHAT « XUMHUKU U XUMHUS )
http://www.hemi.nsu.ru/ (OcHoBsl xumuu. HTEpHET-Y4EOHUK)
http://nemi.wallst.ru/ (O6pazoBaTenbHbBIN CAlT JJIs IIKOJIHHUKOB U CTY/ICHTOB)
http://www.consultant.ru/document/cons_doc_LAW 140174/ ( ®enepanbHbIi 3aKOH
o1 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deaeparum )
http://base.garant.ru/70188902/ ( Ilpuka3z Munoopuayku Poccuu ot 17.05.2012 Ne
413 «O0 ytBepxkaeHun (GeaepabHOro rocyAapCTBEHHOr0 00pa30oBaTEIbHOTO
CTaHaapTa CpelHero (IOJHOro) o01Iero 00pa3oBaHus» )
http://base.garant.ru/70866626/ ( ITpukaz Munoopuayku Poccuu ot 29.12.2014 Ne
1645 «O Buecenun nzmenenuit B [lpukaz MunncrepcTBa 00pa3oBaHus U HAYKH
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 “O06 yTBepxknennn geaepaabHOTO
rOCy/IapCTBEHHOT'O 00pa30BaTENIBHOIO CTaHAPTA CPEAHETO (TIOTHOTO) OOIIETOo
obOpazoBaHus’» )
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&ts=7165654370086860731838
42202&cacheid=0E5B4858F2689B739322AF896D207084&mode=splus&base=LAW
&n=178285&rnd=0.47311589198167914#06465699224871486 (ITucemo
JlenapramMeHTa rocyJapCTBEHHOW MOJUTUKHU B cpepe MOATOTOBKU pabOUMX KaJIpoB U
JIIO0 MunobOpuaykun Poccunm ot 17.03.2015 Ne 06-259 «PexoMeHmanmuu 110
OpraHM3alluyd TMOJY4YeHHUs] CpelHero oOmero oOpa3oBaHHsS B Ipeneiaax OCBOCHUS
00pa30BaTeIbHBIX MPOTPaMM CpeaHEero MpodecCHOHAIbHOro 00pa3oBaHUs Ha 0ase
OCHOBHOTO  00miero oOpa3oBaHWss C  y4eToM TpeOoBaHWil  (enepanbHBIX
rOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB M TIOTy4aeMOW MPOPECCUU WU
CTIEIMATBHOCTH CPEIHEr0 MPOPECCHOHATHLHOTO 00pa30BaHUS)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOM JUCIHUILJIMHBI OY1.6.07. XUMUS

KoHTposib M oOLiEHKa pe3yabTaTOB OOYy4EHMs OCYILECTBISETCS B IIpoILEcce

MPOBEJICHUS MPAKTUUYECKUX 3aHATHN U J1a0OpaTOPHBIX pabOT, TECTUPOBAHUSA, & TAKKE

BBIITOJIHCHUA O6y‘IaIOH_II/IMI/ICSI HHANBUAYAJIbHBIX BaHaHHﬁ, ITPOCKTOB, I/ICCJIGI[OBaHPlﬁ.

Pe3ynbTaThl 00ydYeHUs1 ONpenessitoT, YTo oOydaronuyecs: JOJDKHBI 3HATh, IOHUMATh U

JEMOHCTPUPOBATH MO 3aBepiieHUU u3yueHust Aucuuruiuiabl OY J1.6.07 Xumus

s hbopMupoBaHUs, KOHTPOJS U OLEHKH pPE3YyJIbTaTOB OCBOCHHS YYEOHOM

AUCHUIIIMHBI HCIIOJB3YCTCA CHCTEMA OLICHOYHBIX MGpOHpHHTHﬁ, MpeaAcTaBIAIOIIasd

co00l KOMIUIEKC y4eOHBIX MEPOIPHUSATUH, COTJACOBAaHHBIX C pe3yJbTaTaMu O0y4YeHHs

u chopmymupoBanueix ¢ yderoM @OI'OC COO (mpenMeTHbie pe3yJbTaThl IO
muctuiuae) u GI'OC CIIO.

(mabauya 4)

Tunsl oeHOYHBIX

Ne | OK/IIK Paznen/Tema PesynabTaT 00yuenus .
MepONnpUATHH
| | OcHoBHOE conep:kanue
1 ®opmyIUpPOBaTH
Pa3nen 1. OcHOBBI pMyHp
0a3oBble MOHATHS U
CTPOEeHMS BellecTBa
3aKOHbI XMMHMHU
1.1 [ OK 01 CtpoeHue aToMoB Cocranars xumudeckue |1. Tect «CtpoeHune aToMoB

XUMHUYECKUX 3JIEMEHTOB
U IPUPOJIa XUMUYECKOHN
CBSI3U

bopMynBl COeIMHEHUH B
COOTBETCTBHUH CO
CTETICHBIO OKHCIICHUS
XUMHUYECKHX 3JICMEHTOB,
UCXOJISl U3 BAJICHTHOCTH U
AJIEKTPOOTPHUIIATEITBHOCTH

XHMUYECKHX DJIEMEHTOB U
MIPUPOJIA XUMHIECKOU CBSZH.

2. 3agady Ha COCTaBJIEHHE
XUMUYECKUX HOpPMYIT
JIBYXaTOMHBIX COCIMHCHHIA
(okcuaoB, Cynb(pHUI0B, THIPHUIOB
U T.IL.).

3. 3amanus Ha MCIIOJIb30BaHHUE
XUMHYECKOH CHMBOJIMKH U
Ha3BaHHUI COECTUHEHHH 110
HOMEHKJIAType MEXIYHAPOJIHOTO
COI03a TCOPETUUCCKOMN 1
MPUKIATHON XUMHH U
TPUBUAIBHBIX HA3BaHUN IS
COCTaBJIEHUS XUMHUYECKUX
dbopMyn AByXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynab(GUIO0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX
COeIMHEHHUH OTAEIbHBIX KJIaCCOB
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OK/IIK

Pazgen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuma J[. 1.
MenneneeBa

XapakTepu3oBaTh
XUMHNYCCKHUEC 3JICMCHTHI B
COOTBCTCTBHU C UX
MI0JIO’)KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHNYCCKHUX JJIEMCHTOB
J.N. Menpeneena

1. Tect «Metaminueckue /
HeMeTaJlJInueCKHue CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX DJICMCHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHHEM H TOJIOKEHUEM B
NIEPUOUYECKON CHCTEME
XHMHUYECKUX 3jiemeHnToB J[. 1.
MenaeneeBay.

2. IlpakTyeckue 3aiaHus Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB U TIEPHOINIECKUM
W3MEHEHHEM CBOMCTB
XUMUYECKUX DJIEMEHTOB U BX
COE€IUHEHNN B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckoi
CHCTEME.

3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOpPETUYECKHUE 3aJ]aHus HA
XapaKTepHU3aLHNI0 XUMHYECKUX
3JIEMEHTOB: «MeTamndeckue /
HEMETaAJNIMYSCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJICTBO K DJIEKTPOHY
XAMHYECKHUX IJIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOEHUEM U T0JIO’)KEHHEM B
MepUOINYECKON cucTeme
XHUMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBay

Pa3nen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuui

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHUYeCKHe peaknun»

2.1

OK 01
OK 04

TuInbl XUMHYECKUX
peaxkuun

CocCTaBnsTh peakiuu
COCIIMHEHUS, pa3JI0KEHUS,
oOMeHa, 3aMelCHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEILHEIE
peakiuu

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKLUN:

— COCAUHECHUS, 3aMEIICHHS,
pa3ioxeHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLUi C
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OK/IIK

Pazgen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

MCII0JIb30BaHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MacChl
BEIIECTBA WJIM 00BbEMaA

Ta30B 10 U3BCCTHOMY KOJIMYCCTBY

BELIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIUX B
pEaKLUU BELIECTB; PACYETHI
Macchl (00bEMa, KoTMuecTBa
BELIECTBA) IPOYKTOB PEaKIUy,
€CJIM OJIHO U3 BEIIECTB UMEET
IpUMECH

2.2

DIIEKTPOJIUTHYECKAS
JUCCOIIMAIINS ¥ MOHHEIN
oOMeH

CocTraBiATh ypaBHEHUS
XUMHYECKUX PEaKITHH
MOHHOTO 0OOMeHa ¢
y4acTHEM
HEOPraHMYECKUX BEIEeCTB

1. 3amaHus Ha cOCTaBJIEHUE
MOJICKYJIAPHBIX 1 HOHHBIX
peaKkuii ¢ y4acTUEM KHUCIIOT,
OCHOBaHHH 1 COJIEH,
YCTaHOBJICHUE U3MEHECHHS
KHCIIOTHOCTH CPEIbI

2. JIaboparopnas padota "Turibst
XUMHYECKUX peakiui”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOpraHu4ecKuX
BellleCTB

HccaenoBath cTpoeHHe 1
CBOMCTBA
HEOpraHuYecKHuX
BellecTB

KonTpoasHas padora
«CBOlCTBa HEOPrAaHUYECKHX
BellecTB)
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OK/IK

Pasznen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

3.1

OK 01
IK 3.1.

Knaccudukarus,
HOMEHKJIATypa U
CTpOCHUE
HeOpFaHI/I‘-IGCKI/IX
BEIICCTB

Knaccupunuposatsb
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tect «Homenkiatypa u
HA3BAHHME HEOPTAaHMYECKUX
BEILIECTB UCXO/I U3 UX
XUMHUYECKOH (OPMYJIIBI UITH
COCTaBJIEHUE XUMHUYECKON
(bopMysIbl UCXOS U3 Ha3BaHUSA
BEILIECTBA [0 MEXIYHAPOJIHOU
WJIM TPUBUAIBHOU
HOMEHKJIaType».

2. 3amaun Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHUUECKOTO
3lIeMEeHTa (COeMHEHNs) B
MoJIeKyJie (CMecH).

3. IIpakTrueckue 3agaHus Mo
KJaccu(ukanuy, HOMEHKIaType 1
XUMUYECKUM (popMyiam
HEOPraHUYECKHUX BEIIECTB
Pa3TUYHBIX KIIACCOB.

4. [IpakTyeckue 3alaHus Ha
OIpeaeIeHNEe XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU/Ia XMMHUYECKOM
CBS3M U TUIA KPUCTAJUTUYECKOM
pelIeTKH

3.2

OK 01
OK 02
I1K 3.1.

DU3HKO-XUMUYECKUE
CBOMCTBA
HEOPraHMYECKHX
BEIIECTB

YcranaBiauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUS aTOMOB 1
MOJIEKYII, a TaKXXe TUIIa
KPUCTaJUTMYECKOM
PEIICTKH

1. Tect «OcobeHHOCTH
XHMHUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHMM, aM(POTEPHBIX
TUIPOKCHUIOB U COJICH.

2. 3ajgaHus Ha COCTaBJIICHHUE
YpaBHEHUN XUMHUYECKUX PEaKIui
C y4acTHUEM IMPOCTHIX U CIIOKHBIX
HEOPraHUYECKHX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYeCKUX KHUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIeH, XapaKTEPHU3YIOLIUX HX
CBOMCTBA ¥ CITOCOOBI MOTyUYESHHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKUE 3aJIaHUs Ha
CBOMCTBA U MOJIYYEHUE
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK Pazgen/Tema PesynbTaT 00yuenuns .
MeponpusTHI
HEOPraHMYECKUX BEILECTB
3.3 |OK 01 |WnenTuduxanms Uccnenosath 1. [IpakTKO-OpHUEHTHPOBAHHbIE
OK 02 |HeopraHMuYecKUX KAUECTBEHHBIC PEAKIIMM  |33J1aHU 110 COCTABJICHUIO
IIK 3.1. |BemecTB HEOPraHWYECKUX BEUIECTB |XMMHUYECKUX PEAKIUN C yHaCTUEM
HEOPraHUYECKUX BEILECTB,
UCIIOJIB3YEMBIX JJI UX
UIACHTU(DHUKAIIH.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHUYeCKHUX BEIECTB”

4 Pa3nen 4. Crpoenne u |UccaenoBath crpoenne u|KonTposbHas pabora
cBOliCcTBa cBoiicTBa oprannueckux («CTpoeHune u cBoiicTBa
OpPraHu4ecKux BellecTB OPraHU4YecKHuX BellecTB
BellecTB

4.1 | OK 01 Knaccudukanms, Knaccudumuponats 1. 3amaHus Ha cOCTaBJIEHUE
IIK 3.1. |cTpoeHue u OpPraHMYeCcKHe BEIIECTBA B |HA3BaHUI OPraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH M0 TPUBUATIHLHOU WU
OpraHMYECKUX BEIIECTB |CTPOECHUEM MeXTyHapOHON
CHCTEMaTUYECKON HOMEHKIIAType.
2. 3agaHusa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEIECTB
OT/IEJbHBIX KJIACCOB.
3. 3aauun Ha onpeeIeHue
npocTeumen GopmMyIibl
OpraHNYeCKON MOJIEKYJIbI, UCXOI
U3 JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHUYeCKUX | Y CTaHABJIMBATh 1. 3agaHus Ha cCOCTaBJIECHUE
OK 02 |coenuneHwuit 3aBUCUMOCTD (DU3UKO- YpaBHEHUN XUMUYECKUX PEaKIUi
OK 04 XUMUYECKUX CBOWCTB C y4aCTUEM OPraHUYECKHUX
IIK 3.1. OPraHWYEeCKUX BEUIECTB OT |BEIIECTB HA OCHOBAHUHU UX

CTPOCHHA MOJICKYIJI

COCTaBa U CTPOCHHSL.
2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIIUX XUMHUYECKUE
CBOMCTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUS JAHHBIX PEaKUN U
TE€HETHUYECKOH CBS3H
OpraHMYECKUX BEIIECTB Pa3HbIX
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK Pazgen/Tema PesynbTaT 00yuenuns .
MeponpusTHI
KJIACCOB.
3. PacuerHsble 3a1auu 10
YPaBHEHUSAM peakluil C ydacTUEM
OpraHUYECKUX BEILECTB.
4. JIaboparopnas padota
“IIpeBpalieHust OpraHuYeCKUX
BELIECTB MU HarpeBaHUM"
4.3 | OK 01 WNnentuduxanms HccnenoBath 1.IIpakTHKO-OpUEHTHPOBAHHBIE
OK 02 |opranMueckux BEIECTB, |KAYECTBEHHBIC PEAKIIMK  [3aJaHMsI 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OPraHNYeCKHUX XUMHUYECKUX PEAKIUI C y4aCTHEM
[IK 3.1. |mpuMeHeHHe B OBITOBOH |COCTMHEHNU OTACTBHBIX  (OPraHMYECKUX BEMIECTB, B T.4.
1 IPOU3BOJICTBEHHOU KJIaCCOB MCIOJIb3YEMBIX JUISl UX
JEeSATEIbHOCTH YEJIOBEKA uaeHTU(GUKaIK B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIaboparopnas padoTa:
“Unentudukanuisi OpraHnyecKux
COEQUHEHNN OTAEIBHBIX KJIaCCOB™’
5 Pa3nen S. XapakTepu3oBaTh
Kunernuyeckue u BJIMSIHUE Pa3JIUYHBIX
TepMoaMHaAMHUYeckne |(paKkTopoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUSA XMMHYECKHUX peaKkuui
XUMHYECKHX PeaKIui
5 | OKO1 CKopoCTh XMMUUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpHUEHTHUPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOE |BJIMSIHUE KOHIIEHTPAMK  |TEOPETHUYECKUE 3aJJaHUs Ha
IIK 3.1. |paBHOBecue pearupyoumx BeIecTB U [aHanu3 (pakTopoB, BIUSAIONIMX HA
TEMIIEPATYPBI HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUYECKON
XMMHMYECKHUX PEaKIUH peakuuu. IIpakTuko-
XapakTepu3oBaTh OPHUEHTUPOBAHHBIE 3a/laHUS Ha
BIIUSIHUE U3MEHEHUS IpUMeHEeHHe npuHuumna Jle-
KOHLIeHTpauuu Bemects, |IIlarense s HaxoxaeHus
peaxkuuu cpeasl U HaIpPAaBJICHUS CMEILECHHUS
TEMIIEpPATyphl Ha PaBHOBECHSI XUMUYECKON PEAKIINU
CMeIlleHHE XUMUYECKOTO |1 aHalu3 (GaKkTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE

Pa3nes 6. PacTBopsl

PacTBOPBHI € 321aHHBIMH
XapaKTepUCTHKAMHU
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK Pazgen/Tema PesynbTaT 00yuenuns .
MepOonpusITHI
6.1 | OK 01 [TonsiTue o pactBopax  (Pa3nuuarh UCTHUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOPOB.
IK 3.1. 2. [IpakTuKO-OpHUEHTUPOBAHHbIE
pacueTHbI€ 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOU U
IIPOU3BOJICTBEHHOM JE€SITEILHOCTH
YyeJloBeKa
6.2 | OK 01 Uccnenosanue croiicts |MccnenoBats pusuko- JlaGoparopnas padota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPOB”
IK 3.1. UCTUHHBIX PaCTBOPOB

Il | IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKIATHOTO0 MOLYJIS)

7 Paznea 7. OuenuBaTth nocjeacTBusi|3amura Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U Oyayureii npogeccuoHaIbHON
NPOU3BOJCTBEHHOM NPOU3BOCTBEHHOM AesITeJIbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJioBeKa ¢ MO3uI Uit

IKOJIOTHYEeCKOM
0e301acHOCTH

OK 01
OK 02
OK 04
OK 07
I1K 3.1.

XuMus B OBITY H
MIPOU3BOICTBEHHOMN
NS TEIIBHOCTH YeJI0BEKa

O11eHUBAaTh ITOCIIEICTBHS
OBITOBOH U
MIPOU3BOICTBEHHOM
JeITEIBHOCTH YeJIoBeKa ¢
MO3UIIMH DKOJOTHUECKON
0e30I1aCHOCTH

Keiic (¢ yuerom Oymymieit
podeCCUOHATBHOU
JESATETLHOCTH)

Bo3MokHBIE TEMBI KEHCOB:

1. IloTennenue KuMara u
BBICBOOOKIEHUE Ia30BBIX
THUIPATOB CO JHA OKEaHa.

2. byaymue marepuansl s aBua-
, MaIlIMHO- U TPUOOPOCTPOCHUSI.
3. HoBble MaTepuans! 1iis
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pPacCTUTENbHBIX TPENapaToB
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