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1. OBILIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUHBI «XUMUS»

1.1. MecTo IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodecCMOHAIBHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6meo6pazoBatenbHas aucuuiinHa OVYIL12 «Xumus» uzydyaercs Ha 0a30BOM
ypoOBHE B  00mieoOpa3oBaTeJIbHOM  IMKJIE  y4eOHOro  IulaHa  OCHOBHOM
npodeccuoHanbHOM  00pa3oBaTeIbHONM TporpaMMbl 1o  crenuanbHocTn23.02.04.
TexHudeckass SKCIUTyaTalusi TMOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JIOPOKHBIX
MalIuH 1 000pyn0BaHusl (110 OTPACIISIM).

TpynoeMKocTh TUCHUILIMHBI «XUMUsD» Ha 0a30BOM ypOBHE COCTaBIsieT 72 yaca,
U3 KOTOpeIX 64 uvaca — 0a3oBbli MOAyNb (6 pa3faenoB) U 8 4acoOB — MPUKIATHOM
monynb (1 paszmen), BKIIOYAIONIMH MNPaKTUKO-OPUEHTUPOBAHHOE COZAEp>KaHUE
cneunanbHocTu23.02.04. TexHuueckass dKCIUTyaTalusi I[OJbEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX, IOPOKHBIX MAIIUH U 000PYAOBaHUS (110 OTPACIISIM).

[TpukinanHoii MoOayb BKIOYAET OoAWH pazaen. Pazmen 7 «Xumus B ObITY U
MPOU3BOJCTBEHHON JEATEIBHOCTA YEJIOBEKa» pPEaIu3yeTcs Ha Marepuaie Keucos,
CBSA3aHHBIX C DKOJOTMYECKON O€30ITaCHOCTHLI0O M OIIEHKOM ITOC/IEACTBUI OBITOBOM M
IIPOU3BOJICTBEHHOM JEATEIBLHOCTH, IO OTpacisaM Oyaymiedt mpodeccroHaaIbHON
NEATeTbHOCTH 00yUYaroIIXCs.

1.2. Heaun v miaHupyemMblie pe3yabTaThl OCBOCHUA TUCHMILIMHBI

1.2.1. lean v 3aga4y JUCHUTLIMHBI

DopMHUPOBAHUE Yy CTYJEHTOB IIPEICTABIEHUS O XMMHUYECKOM COCTABJISIOLICH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPa KaK OCHOBBI MIPUHSATHS PEIICHUN B )KU3HECHHBIX
Y IPOU3BOJACTBEHHBIX CUTYAIMSIX, OTBETCTBEHHOTO MOBEJACHUS B IPUPOJHOU CPELIE.

3agauu TUMCHUIIMHBI:

1) cdopmupoBaTh IOHMMaHHWE 3aKOHOMEPHOCTECH TPOTEKAHUS XHUMHYCCKHX
IPOLIECCOB U SIBJICHHM B OKPYXKAIOILIEH Cpelle, LEIOCTHOM HAYYHOM KapTHUHBI MUpA,
B3aMMOCBS3U U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUS COCTaBIATH (DOPMYNIBI HEOPTaHHMYECCKUX M OPTaHHMYECCKUX
BCIIIECTB, YPaBHEHUS XUMUUYECKUX PEAKIIUH, OOBSICHATh UX CMBICI, HHTEPIIPETUPOBATH
pEe3yJIbTaThl XUMHUYECKHUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  IPOBCJICHHS  IMPOCTEHIIUX  XUMHYCCKUX
OKCTIICPUMEHTAIBHBIX ~ HMCCIICJIOBAaHUNA ¢  COOJIOJICHHEM TIpaBWiI  OE30IacHOIO
oOparieHus ¢ BEIIECTBAMH M JIa0OpaTOPHBIM 000PYI0BAaHUEM;

4) pa3BHTh yMEHHs HCIIOJIb30BaTh HHQPOPMAIIUIO XUMHUYECKOTO XapakTepa H3
pPa3JIUYHBIX HCTOYHHUKOB;

5) copmupoBaTh YMEHHUSI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH JCATEIbHOCTH U
XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX M TPOU3BOACTBEHHBIX ITPOIECCOB;



6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTU JOCTHKEHUN XMMHUYECKOM HAyKU U
TEXHOJIOTUH JUIsl pa3BUTHS COLIMAILHOM U MPOU3BOJCTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJbTaThl OCBOCHHMsI 001Ie00pa3oBaTeJbHOM AUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Koa n I[liianupyembie pe3yJbTaThl OCBOCHUS TUCUUILIUHBI
HaAauMEHOBaH
e
(popmupyem
BIX Oo01mmue JAucuunjinHapHbie
KOMIIETEHIIA
"

OK 01. B yacTu TPy10BOro BOCIUTAHUSA: - BJIIQJAETh CHUCTEMOM XMMHUYECKUX 3HAHWM, KOTOpas BKJIIOYAET:

Bri6upats - TOTOBHOCTh K TPyAYy, OCO3HAHHUE | OCHOBOIOJIATAIOIINE TMOHATHS (XUMUYECKUW DJIEMEHT, aToM,

CIIOCOOBI IIEHHOCTH MacTepPCTBa, TPYIO0JIIO0UE; 9JIEKTPOHHAss 000JI0YKa atoma, S-, p-, d-3JIEKTPOHHBIE OpOUTAIIN

pelieHus - TOTOBHOCTh K AaKTHUBHOM JEITEIbHOCTH | aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTb,

3aja4 TEXHOJIOTUYECKOU u COLMAJIHOM | CTETIEHb OKHUCIICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAS Macca,

npodeccroHa | HarpaBJIeHHOCTH, CIIOCOOHOCTH | MOJISIPDHBIM ~ 00BbEM,  YIVIEPOAHBIM  CKeleT, (QyHKIMOHATbHAS

JILHOM VHULIUUPOBATH, IJIAHUPOBATH U | TPyNIla, paJvKal, HU30MEpUsi, HU30MEPbI, T'OMOJIOTUYECKUH PSI,

JICITEIBHOCT | CAMOCTOSITEIILHO BBITIOJIHATH TAKyIO | TOMOJIOTH, YIJIEBOJOPOJbI, KHCJIOPOJ- M  a30TCOJEpKaIIne

u JICSITEIbHOCTD; COeMHEHNs, OWOJOTMYECKH aKTHBHBIE BellecTBa (yrJeBOIbI,

NPUMEHUTENIb |- HWHTEpeC K  pa3nuuHbiM  cdepam | )Kupbl, OCJIKH), MOHOMEp, IOJMMEP, CTPYKTYpHOE 3BEHO,

HO K npodeccroHaIbHOMN JAeATeIbHOCTH, BBICOKOMOJICKYJISIDHBIE COCIMHEHUSA, KPUCTAIUIMYECKAs] PEIIETKA,

pazinyHbiM | OBJIageHue YHHBEPCAJIbHBIMHM | TUIIBI XUMUYECKUX PEaKIUN (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,

KOHTEKCTaM | y4eOHbIMH MO3HABATEJbHBIMH | 9K30-U IHIOTEPMUUECKUE, PEaKIMd MOHHOrO OOMEHa), pacTBOp,
JIeCTBUSIMMU BJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, BIIEKTPOJIMTUYECKAS
a) 0a3oBbIe JIOTHYeCKHe AeiiCTBUS . JYccolyanys, OKMCIIUTEb, BOCCTAHOBUTE]Ib, CKOPOCTh
- CaMOCTOSITEIbHO  (HOPMYJHUPOBATh U | XUMHUYECKOW pEaKIMu, XHMHYECKOE paBHOBECHE), TEOPUH U
AKTYaJIM3UPOBATH MpoosIeMy, | 3aKOHBI (TEOPHUS XUMHUUYECKOTO CTPOCHMSI OPraHMYEeCKHX BEIIECTB

paccMaTpuBaTh €€ BCECTOPOHHE,

A.M.bytnepoBa, Teopusi BIEKTPOJUTHUYECKOM JTUCCOLMALINU,




- YCTaHABIWBATh CYIICCTBEHHBIM MpHU3HAK
WA OCHOBaHHUS TSI CpaBHCHMUS,
KJaccudukauu u 06001eHns;

- OTIPEICIIATD 1ENH e TEIIBHOCTH, 3a/1aBaTh
napaMeTphbl ¥ KPUTEPUU UX JTOCTHIKCHHUS;

- BBISIBJISTH 3aKOHOMEPHOCTH "
TIPOTHUBOPCUHSI B paccMaTpUBaeMBbIX
SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B JIEATCIHHOCTD,
OIICHMBATh  COOTBETCTBUEC  PE3YJIHTATOB
IEeJsIM, OIICHWBATh PHCKU  ITOCJICICTBHM
NESATEITBHOCTH;

- pa3BHUBaTh KPEATHBHOE MBIILICHUE TPH
peIIeHUH )KU3HEHHBIX TTPO0IIeM

0) 0a3oBbIe HCCIe0BaATeIbCKHe
JeHCTBUS:
- BJIAJIETh HaBBIKAMH y4eOHO-
HACCIIE10BaTEIbLCKON u MIPOEKTHOMN
NESATEIBHOCTH, HAaBBIKAMU  pa3pelieHUs
poOJeM;

- BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U
U aKTyallu3upoBaTh 3a7ady, BbIJIBUTATh
TUIIOTE3y €€  pELICHUs, HaxXOJUTh
apryMEHTBl JUIsl J0KAa3aTelIbCTBA CBOUX
YTBEP)KJICHUM, 3aJaBaTh IApaMETPbl W
KPUTEPHUU PELICHUS;

- AQHAIM3UPOBATh TOJIYYEHHBIE B XOJE
peLIeHUsT 3aa4u PEe3yJIbTaThl, KPUTUUECKH
OLICHUBATH 1504 JIOCTOBEPHOCTD,

nepuonnueckuii 3akoH .M. MenzaeneeBa, 3aKOH COXpaHECHUSA
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK  XUMUH,
(aKTONOrH4ecKue CBEJCHUS O CBOICTBAX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIMOJIb30BAHUU BAKHEWIIUX HEOPraHUYECKUX M
OpraHMYECKUX BEUIECTB B OBITY M MPAKTHUUECKOW NEATEIbHOCTH
4eJI0OBEKA,

- YMETh BBISABIATH XapaKTEpHbIE MPU3HAKK M B3aUMOCBS3b
W3YUYEHHBIX TOHSATUN, MPUMEHSITH COOTBETCTBYIOIIUE ITOHATHS

npu OIMCaHUU CTPOCHUA U CBOMCTB HCOPTAaHHUYCCKUX U
OpPraHUYCCKHUX BCIICCTB u ux HpeBpameHHﬁ; BBIABIIATH
B3aUMOCBA3b XUMHYCCKHNX 3HaHUM C IIOHATHUAMU u

MPEJCTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;
- YMETbh HCMOJIb30BaTh HAMMEHOBAHUSI XMMUUYECKUX COCIMHEHUN
MEXKIYHAPOHOI'O COI03a TEOPETUUECKON U MPUKIAAHON XUMUU U
TpUBHUAJIbHBIC HA3BAHUS BAXKHEHIINX BEUIECTB (3TUJICH, allETUIICH,
rimnepuH, ¢exon, GopMmanbaerul, YKCyCHas KHCIOTa, TIJIWIIMH,
yrapHblil ra3, yIJIEKUCHBIA Ta3, aMMHaK, TalleHas HW3BeCTb,
HeraleHasi HW3BeCTh, MUTbEBas COJla U JPYTrUX), COCTABIATH
GbopMyJIbI HEOPTaHUYECKUX U OPTraHUYCCKUX BEIECTB, YpaBHEHUS
XUMUYECKUX PEaKIuil, OOBSICHATh WX CMBICI;, IOATBEPKIATh
XapakTepHBIC XUMHYECKHE CBOMCTBA BCIIICCTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMH W 3aMUCSIMH YPABHEHHI
XUMHUYECKUX PEaKIUM;

-  yMEThb  YCTaHAaBJIMUBATh  MNPUHAIC)KHOCTh  HU3YUYECHHBIX
HEOPTraHWYECKUX M OPraHUYECKUX BEIIECTB K OINPEAECICHHBIM
KJIacCaM U TPyINNaM COCAUHECHUWM, XapaKTE€PU30BaTh UX COCTaB U
BOKHEUIIIME CBOMCTBA; OMPENENISATh BHABI XMMHUYECKHX CBS3EU
(koBaJIeHTHAsl, HWOHHAs, METAUIMYECKas, BOJOPOJHAs), THIIBI
KPUCTAJUTMYECKUX  PEIICTOK  BEIIEeCTB;  KIACCU(HUIIMPOBATH




MPOTHO3UPOBATh H3MEHEHHWE B  HOBBIX
YCIOBUSX;
-  yMeTb  MEPEHOCUTh  3HAaHUSI B

MO3HABATEIBLHYIO U MPAKTUYECKYIO 00JIaCTH
JKU3HEACATCIIbHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
peMETHBIX 001acTel;

- BBIIBUTaThb HOBBIE HJIEH, MPEAIararhb
OPUTMHAIBHBIE TTOAXOAbI U PELICHUS;

- CIIOCOOHOCTB MX MCIIOJIb30BaHUS B
IT03HABATEJILHOW U COLMAIbHOMN MTPAKTHUKE

XUMHYECKUE PEAKINH;
- chopMHpoBaTh MPEACTABICHUS: O XUMMUUYECKOM COCTaBISAIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIM XMMHUHU B TO3HAHUU
SIBJICHUW MpUpOAbl, B (POPMUPOBAHUU MBIILIICHUS U KYJIBTYPhI
JUYHOCTH, €€ (PYHKIIMOHATBLHONU TPaMOTHOCTH, HEOOXOIUMOM JIJIst
pelieHns: MPaKTUUeCKUX 3ajlad M HKOJOTUYECKH OOOCHOBAaHHOTO
OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO ¥ IPUPOJHOM CpEIE;

- YMEThb NPOBOJUTH PACUYETHl MO XUMHYECKUM GdopMysiaM U

YPaBHCHUAM XUMHYCCKHNX pCaKLII/Iﬁ C HUCITIOJIB30BAHUCM
(1)I/IBI/I‘ICCKI/IX BCJIIMYHNH, XAPAKTCPUIYIOIIUX BCIICCTBA C
KOJIMYECTBECHHOM CTOPOHBI: MacCcChlI, o0beMa (HOpMaHBHBIG

YCJ'IOBI/ISI) I'a30B, KOJIMYCCTBA BCIICCTBA, NCIIOJIb30BaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA JId TIPpUHATUA pCIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyalUAX, CBA3AHHBIX C BCHOICCTBAMU W HX
IMPUMCHCHUEM

OK 02.
Hcnone3oBar
b
COBPEMEHHBI
€ CpelicTBa
TIOKCKa,
aHanu3a u
WHTEpIpeTaIl
uu
uHbOopMaIuu
u
uHbOpMaIo
HHBIC

B 00JIACTUIIEHHOCTH
MO3HAHMS:

- chOpMHUPOBAHHOCTh  MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMU
NpPaKTUKH, OCHOBAHHOTO Ha  JMajore
KyJIbTYp, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MHPE;

- COBEpPUICHCTBOBAHWE  A3BIKOBOM M
YUTATEJIbCKOM KyJIbTYphl KaK CpEICTBa
B3aMMOJICMCTBUSL ~ MEXIy  JIOABMU U
MO3HAHUS MUPA;
- OCO3HAHHE

HAY4YHOI0

LIEHHOCTU HAay4YHOU

- YMETh IUIAHUPOBATh M BBHIMONHITH XMUMHUYECKUN SKCIIEPUMEHT
(mpeBpamieHus OpraHMYeCKWX BEMIECTB IPH  HarpeBaHUW,
NIOJTydeHNE JTUJICHA W HM3Y4YCHHE €ro CBOWCTB, KaueCTBEHHBIC
peakiuu Ha  aJbBACTHABI, Kpaxmall, YKCYCHYI KHUCIOTY;
JieHaTypanus OSIKOB IMPU HArPEBaHUH, IIBETHBIC PEAKITUU OCIKOB;
IIPOBOJIUTH PEAKIIUM HOHHOTO OOMEHa, ONPEICISTh CPEIy BOIHBIX
pPacTBOpPOB, Ka4eCTBEHHBIC pEaKIuu Ha Cyibhar-, kKapOoOHAT- H

XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHUS, pemarb
SKCIEPUMEHTAJIbHBIC 3aJaud 1Mo TeMam  "Metauibl" u
"HemeTtamnbl") B COOTBETCTBUM C MpaBUIaMU  TEXHHUKHU

Oe3omacHOCTH Tipu OOpaIIeHUH C BEIIeCTBAMHU U J1aOOpaTOPHBIM
o0opynoBaHUEM; TPEACTABISATH  PE3YJbTAaThl  XHUMHYECKOTO
DKCIIEpPUMEHTa B (OopMe 3alUCU yPaBHEHHH COOTBETCTBYIOIIUX




TEXHOJIOTHH
I
BBITIOJTHCHUS
3aj1a4
npogdeccrona
JIBHOM
JESITEeTLHOCT
"

ACATCIIbHOCTH, TOTOBHOCTH OCYHICCTBJIATDH

MIPOEKTHYIO u HCCIIEIOBATEIBCKY IO
NEeSATENbHOCTh UHIUBUYAIBHO U B TPYIIIE;
OBiaanenne YHHMBEPCAJIbHBIMH
y4eOHbIMU NMO03HABATeJIbHBIMH
AeCTBUAMM:

B) padoTa ¢ nHpopManueii:

- BJIA/ICTh HaBbIKAMU MOJTYYeHHS
uHpOpMAIlMM M3 HCTOYHUKOB  Pa3HbIX
TUINIOB, CAMOCTOSITEJIBHO  OCYIIECTBIISITh
NOMCK,  aHajiM3, CHUCTEMAaTU3alHUI0 |

UHTEPIIPETAINI0 WHGOPMAIMKM Pa3TMIHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,
- co3daBaTh TEKCTHl B
dopmaTax ¢  ydeTrom
UHPOpMAIMK U  IEJICBOU
BBIOWpast ONITUMAJTBHYIO
NPEICTABIICHUS U BU3YAIIU3AIIHH;

- OILICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTH uHpOpMaInH, ee
COOTBETCTBHE TPABOBBIM M MOpPAJIBHO-
ATUYECKUM HOpMaM;

- UCIIOJIb30BaTh cpencTBa
WH(GOPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX
TEXHOJIOTUA B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX ¥ OpPTaHU3aIlMOHHBIX
3ajady ¢ coOmomeHneM — TpeOOBaHUI
OPrOHOMHKH, TEXHUKH  0O€30MMacHOCTH,
TUTUCHBI, PECYpPcOCOepeKeHHsI, TPABOBBIX

Pa3JINIHbIX
HAa3HA4YCHUA
ayIuTOpHUH,

(opmy

peakuum u
pe3yJbTaTOB;
- YMETh aHAIU3UPOBATh XUMHUECKYIO HH(POPMALIHIO, TOTYy4aeMYO
U3 Pa3HbIX MCTOYHUKOB (CPEACTB MACCOBOM HH(pOpPMAIIUU, CETh
WuTepHer u apyrue);

- BJIAJIETh OCHOBHBIMU METOJIaMH HAy4YHOI'O MO3HAHHS BEIIECTB U
XUMHUYECKUX SBJICHUM (HaONIOAeHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJICTTUPOBAHUE);

- yMeTh NPOBOJUTH pPACUETHl MO XUMHUYECKUM (QOpMylIaM H
YPaBHEHHUSIM  XUMHUYECKUX  peakuMid C  HCIOJIb30BAaHUEM
bu3MuecKuX  BEIMYMH,  XapaKTepU3yIOIIMX  BellecTBa ¢
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0O0bemMa (HOpMaJbHbIC
yCIJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; UCIIOJIb30BATh CUCTEMHBIE
XUMHWYECKUE 3HAHUSA I IPUHATHS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CHTyalUsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM

dbopmynupoBaTh BBIBOJBI Ha OCHOBE ATHX




u ITHYECKUX HOPM,
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

- BJIa/ICTh HABBIKAMH PACMO3HABAHUS U
3aIUThl HHPOpPMaLIUU, HHHOPMAITUOHHON
0€30IaCHOCTH JINYHOCTH;

HOpM

OK 04.
O¢ddexTuBHO
B3aUMOJICUCT
BOBAaTh U
paboTaTh B
KOJIJICKTHUBE
Y KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CAMOOTIPEICICHUIO;
-OBJIa/ICHUE HaBbIKAMU y4eOHO-
UCCIIeI0BaTENbCKOM, MPOEKTHOU u
COLIMAJIHOM JIeSITEIbHOCTH;

OBaanenne YHUBEPCAJTbHBIMHU
KOMMYHHKATUBHBIMHY eHCTBUAMU:

0) coBMeCTHaA AeATEJbHOCTD.

- ITIOHUMATh 5 HCII0JIB30BaTh
pENMYIIEeCTBA KOMaHTHOM 5
WHIUBUTYaIbHON PabOTHI;

- MPUHUMATD 1eIu COBMECTHOM
JIEATCIILHOCTH, OpPTaHU30BBIBATH u
KOOPAUHUPOBATH JIECTBUS I10 ee

JIOCTHIKECHUIO: COCTaBJISITh IUIaH JEHCTBUM,
pacnpenensaTh PoJii C Y4ETOM MHEHUU
YYaCTHUKOB 00CyXIaTh pe3ybTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B
YCIOBUSX pPEaJbHOr0, BHUPTYaJIbHOTO W
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS;

- OCYIIECTBIIATH MMO3UTHUBHOE
CTpaTEeruyeckoe IMOBEJACHHE B Pa3IMYHBIX

- YMCThH IUNIAHUPOBATb W BBIIIOJHATH XUMHUYCCKUMN OKCIICPUMCHT

(mpeBpamieHus OpPraHMYECKUX BEHIECTB MpPU  HArpeBaHUH,
NOJIyYEHUE D3TUJICHA W H3YyYEHHE €ro CBOMCTB, Kay€CTBEHHBIC
peakuuu Ha  albAETHIBI, Kpaxmal, YKCYCHYK KHCIIOTY;

ACHaATypaluuA O€JIKOB IMIpHU HAarp€BaH, IBECTHHIC PCAKITNU 6€JIKOB;
MMPOBOAUTDH PCAKIIUNU MOHHOT'O O6M€Ha, OIIpCACIIATL CPCAY BOAHBIX
PaCcTBOPOB, KAYCCTBCHHLIC PCAKIMU Ha Cy.]IB(l)aT-, Kap6OHaT- Hu

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHUS; peniaTh
ASKCIEPUMEHTAJIbHbIE 33Jaud 1o TeMam  "Mertauibl" u
"Hemerannel") B  COOTBETCTBUM C IpaBWIaMU  TEXHUKHU

0e3omacHOCTH TpU OOpalIeHUH C BelleCTBaMHU U J1abOpaTOpHBIM
o0opydoBaHUEM; TMPEACTABIATh  PE3YJbTAaThl  XMUMHUYECKOTO
IKCIIEpUMEHTa B (OopMe 3alUCU YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIupoOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YIHTATOB
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CUTyallUsiX, TPOSBIATH TBOPUYECTBO W
BOOOpaxeHHe, OBITh HHUITHATUBHBIM
OBaanenne YHHMBEpPCAJIbHBIMH
PeryJsiTHBHbIMH JIe/iCTBUSIMH:

') MPUHSATHE Ce0s1 M IPYTUX JIIOIEH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI JPYTUX
AroAed  Tpu  aHalu3e  pe3yJIbTaToB
NesITEebHOCTH;

- IpU3HABaTh CBOE MPABO M IMPaBO JPYrUX
JIFOJIEH Ha OIINOKHU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C
MO3UIUU APYTOr0 YEIOBEKa;

OK 07.
ConelicTBoBa
Thb
COXpaHEHHIO
OKpY’KaroIIe
1 cpenpl,
pecypcocoep
€KEHHUIO,
IPUMEHSATh
3HaHUA 00
W3MEHEHUHN
KJIMMaTa,
TIPUHITATIBI
OCepEKIIMBOTO
ITPOU3BOJICTB
a,

B 001acTHAKOJIOrHYECKOr0 BOCIIMTAHUSA
- c(hOpMHUPOBAHHOCTh  DKOJIOTHUYECKOU
KYJbTYpBHI, MOHUMAaHUE BIIASTHUS
COIMAJIBHO-DKOHOMMYECKUX IPOIECCOB Ha
COCTOSIHME MPUPOJHOM U  COLMAIBHOMU
cpenbl, OCO3HaHUE TII00AIBHOTO XapakTepa
AKOJIOTUYECKHUX TIPOOJIeM;

- IUIAaHUPOBAaHUE M  OCYIIECTBIICHUE
JIEUCTBUM B OKPY>KArOIIEH Cpelie HA OCHOBE
3HAHUS [eJNed YCTOMYMBOIO  Pa3BUTHUA
YEeJIOBEYECTBA;

aKTHBHOEC HEIIPUSATHE JICUCTBUH,
MIPUHOCSIIHNX BPEl OKPYKAIOIIECH CpelIe;

- YMEHHUE MPOTHO3UPOBATh
HeOJIaronprsTHBIC JKOJIOTUYECKUE
MOCJICACTBUS MPENPUHIMAEMBIX

- chopMHUpOBaTh MPEJACTABICHUS: O XUMHUYECKOH COCTaBIISAOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJU XUMHUU B IMO3HAHHUH
SBIIGHUU TPUPOJIbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JMYHOCTH, €€ (PYHKIIMOHAIBLHON IpaMOTHOCTH, HEOOXOIUMOM st
pelIeHHs] MPaKTUYECKUX 3aJlad M SKOJOTUYECKH OOOCHOBAHHOTO
OTHOIICHHS K CBOEMY 37I0POBBIO M MIPUPOTHOM Cpelie;

- yMeTh CoOOJII0/aTh TpaBUjia SKOJOTHYECKH IIeJIECO00Pa3HOTO
MOBEJCHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B  IEJAX
COXpaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHON CPEJIbI;
YUUTHIBATh OMACHOCTh BO3ACHCTBUS Ha JKUBBIE OpPTaHU3MBI
OTpENEICHHBIX  BEIIECTB, IMOHMMAas  CMBICT  TOKa3aTels
MPEICIbHON TOMYCTUMON KOHIICHTPALIUH
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3¢ pexTUBHO
NEUCTBOBATH
B
Ype3BbIYAH
BIX
CUTYaUAX

JNEUCTBUN, IPENOTBPALIAT UX;

- paclIUpeHHE OIbITa  JEATEIBHOCTH
AKOJIOTUYECKOHN HAIIPaBIEHHOCTH;

- OBJIa/ICHHE HABbIKAMU y4eOHO-
YICCIIEI0BATEIBCKOM, IPOEKTHOM U
COIIMAJIbHOM JICATEIILHOCTH;

1K 3.5.
Onpenensth
nOTpeOHOCTh
CTPYKTYPHOT
0
nopa3iencH
us B
AKCILTyaTalu
OHHBIX U
PEMOHTHBIX
MaTepuanax
LTSI
oOecrieueHus
AKCILTyaTalu
¥ MalllVH U
MEXaHU3MOB;

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN: O XUMHUYECKOU
COCTaBJISIOIIEN €CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIA
XUMHU B TO3HAHUU SIBJICHUN IPUPOBI, B POPMUPOBAHUU
MBIIIJIEHUS U KYJIbTYPBI TUYHOCTH, €€ (PYHKIIMOHATBHOM
I'PaMOTHOCTH, HEOOXOAUMOM ISl pEIICHHUs MPAKTUYECKUX 3aJ]1ay U
IKOJIOTMYECKU OOOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOJHON CPEAE;

[IK 3.6.
OoOecrnieunBat
b IIPUEMKY

c(hOopMHUPOBAHHOCTHh YMEHHI MCITOJIH30BaTh HAUMECHOBAHUS
XUMHUYECKUX COEIUHEHUN MEXKIYHAPOIHOTO COI03a
TEOPETUYECKOW U TIPUKJIIAJTHON XHUMHUU U TPUBUAJILHBIC HA3BAHUS
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AKCIUTyaTalu BOKHEUIIINX BEIIECTB (3TUICH, alleTUIICH, TJUIIEPUH, (PEHOII,
OHHBIX dbopmanbaerua, yKCycHasi KUCIIOTa, TJIUINH, YTapHBIi ras,
MaTEPHUaoB, YTJIEKUCIIBINA a3, aMMHUAK, TallICHAs] U3BECTh, HETAIIICHAs] U3BECTb,
KOHTPOJIb NUTHEBAs Coa U APYTUX), COCTABISATH (POPMYJIIbI HEOPraHUUECKUX
Ka4ecTBa, Y OPTaHUYECKUX BEILIECTB, YPABHEHUS] XUMHUUYECKUX PEAKIINH,
YUET, OOBSICHSITh UX CMBICTT; TIOATBEPKAATh XapaKTEPHbIE XUMUYECKUE
yCIIOBUS CBOICTBA BELIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
6e3omacHoOCT 3aMUCSIMU YPAaBHEHU XUMUYECKUX PEAKIUIA;

U TIpU

XpaHEHHUH U

BbIJIaue

TOIJIUBHO-

CMa30YHBIX

MaTepuaos;

IIK 3.7. c(hopMHUPOBAHHOCTb YMEHHI COOJIIOIaTh MPaBUiIa IKOJIOTHUECKH
Cobironathb 1[€J1eCO00pa3HOro MOBEICHUS B OBITY U TPYJOBOM IEATETLHOCTH B
YCTaHOBJICHH LEJIIX COXPAHEHUS CBOETO 30POBbs U OKPYKAIOIIEH ITPUPOIHOM
bIC Cpelbl; YUUTHIBATh OMIACHOCTH BO3JAECHUCTBUSI HA KUBBIE OPTaHU3MBbI
Tpebosans, OIIpE/IEIEHHBIX BEIECTB, HOHMMAs CMBICII TOKA3aTels
ACHCTBYIOIH IIPEJEIIbHON TOIYCTUMON KOHIEHTPALUH;

€ HOPMBHI,

IpaBuia u c(hOpMHUPOBAHHOCTH MPECTABICHUIN: O MATEPUATTLHOM €IMHCTBE
CTaHIapThI, MHPA, 3aKOHOMEPHOCTSX U TO3HABAEMOCTH SBJIECHUN IPUPOJBL; O
Kacaromuecs MECTC M 3HAYCHUHU XHMMHUHU B CUCTEME €CTCCTBCHHBIX HAYK U €€
SKOJIOTHHECCK PO B 00€CTICUCHUH YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA: B

on pelieHnH MpooIIeM SKOJIOTHISCKOM, SHEPTETUICCKON U ITHIICBOM
6e30macHOCT

6630HaCHOCTI/I, B Pa3sBUTHH MCAUIMWHBI, CO3JaHHNH HOBBIX
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u
MPOU3BOJICTB
€HHOM
JICITEIbHOCT
u
CTPYKTYPHOT
0
MOJIpa3aeiicH
Usl;

b

MaTepuagoB, HOBbIX HCTOYHUKOB YHEPTHH, B 00€CTICUCHUU
palMoOHAIBLHOTO MPUPOIONIOIL30BaHus, B POPMHUPOBAHUHI
MUPOBO33PEHUS U 001 KyJIbTYphI YEJIOBEKA, a TAKXKE
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
IIPUPOJTHOU CpeEJIE;

BJIaACHUC CUCTEMOM 3HAHMUI O MCTOAAX HAYUYHOTI'O ITO3HAHUA
SIBJICHUU mpuUpoabl, UCIIOJIB3YEMBIX B CCTCCTBCHHBIX HAYKAX U
YMCHUSAMHU IPUMCHSATDH 3TU 3HAHUA TIPU IKCIICPUMCHTAJIbBHOM
HCCIICA0OBaHUHU BCIICCTB U AJIA 00BICHEHHST XUMUYECKHUX HBJ'ICHPIﬁ,
HMCHOIMUX MCCTO B IIPUPOJIC HpaKTHqCCKOﬁ ACATCIIBHOCTHU
YCJIOBCKA U B HOBCG}IHGBHOﬁ KHU3HHU,

c(hOpMHUPOBAHHOCTh YMEHHI MPOTHO3UPOBATH, AHATU3UPOBATH U
OILICHUBATh C MO3UIIMHI IKOJIOTHUECKON 0€30MaCHOCTH
MOCJIEJICTBUSL OBITOBOM U TIPOM3BOJICTBEHHON JEATEIbHOCTU
4eJI0BeKa, CBSI3aHHOM C mepepaboTKOM BEIIeCTB; UCIIOIb30BaTh
MOJIYYEHHBIE 3HAHUS JJIs1 IPUHATHS TPAMOTHBIX PEILICHUIM
npo0JieM B CUTYallUaX, CBA3aHHBIX C XUMHUEH;
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2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJILHOM
JANCHUIIJIMHBI «XUMUWUS»

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThl

Bup yyeOHol padoThI O0beMm B yacax
O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CHUTIIHHBI 72

B T.4

OcHOBHOE cogepKkaHue 64

B T. 4..

TEOpEeTHYECKOE 00yUueHre 30
NpaKTUYECKUE 3aHATHUS 24
abopaToOpHBIC 3aHITHS 10

IIpodeccuoHaTIbHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comepxxaHue MPUKJIATHOTO MOTYJIS) 0
BT. 4..

TEOPETHYECKOE 00yUeHre 2
MPAKTUYECKUE 3aHATUS 4

IIpoMexyTouHas aTTecTalMA (324ET) 2
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

Dopmupyem
HaumeHnoBaHu Conep:xxanue yue0HOro marepuaJja (0OCHOBHOE U Po¢ecCHOHAIBbHO- ObLe e
. beM bl
e pa3iesioB 1 OPHEHTHPOBAHHOE), TA00PATOPHBIE U MPAKTHYECKHE 3AHATH S, IPUKIATHON
4acoB KOMIIeTEeH N
TeM MOAYJIb
U
1 2 3 4

OcHOBHOE cofepKaHue 64
Paznen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHOBHOE cofepKaHue 4 OK 01
Ctpoenue
ATOMOB Teopernueckoe 00yueHue 2
XUMIHCCKHIX CoBpemeHHass MoOJenb CTpoeHUs aTomMa. CUMBOJIMYECKHH S3bIK XUMUU.XHUMHYECKUM
HICMEHTIOB M5 rement. DinekTponHast KoHQHUTyparms atoMa. KiaccHpHKAIHsS XMMIYECKHX SIEMEHTOB
fpupoaa (s-, p-, d-amemenThl). BanmeHTHBIC 37eKTpOHBI. BajieHTHOCTh. DJIEKTPOHHAs MPUPOIA 2
XUMIICCKOH XUMUYECKOU CBSI3U. DJIEKTPOOTPHULATEIbHOCTh. BUIBI XUMHUUECKOH CBS3U (KOBAJICHTHAS,
CBAH WOHHAs, METAJTTHYECKasi, BOAOPOAHAS) U CITIOCOOBI €¢ 00pa30BaHMs

IpakTHyeckue 3aHATHSI 2

Pemenne 3amannii Ha UCHOJIB30BAaHUE XUMHUYECKON CUMBOJIMKH M Ha3BaHUU COCIUHECHHUU

0 HOMEHKJIAType MEKIYHapOJIHOI'O COK03a TEOPETHUYECKON W MPUKIAJIHOW XUMHH U

TPUBUAIBHBIX HA3BAHWM 711 COCTABIICHHWS XUMUYECKUX (HOPMYT JIBYXaTOMHBIX

coennHEeHUI (OKCUIOB, CYTb(UIOB, TUAPUAOB W T.I.) U JPYTHX HEOPTaHUIECKUX 2

COGI[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB.
HpaKTI/I‘-IeCKI/Ie 3aJaHUA Ha YCTAaHOBJICHHUC CBA3HW MCXKAY CTPOCHHUCM aTOMOB XMUMHUYCCKHX
OJICMCHTOB H IICPHOINYCCKUM H3MCHCHUCM CBOMCTB XHMHUYECKHUX DJIEMEHTOB M HX
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COCIMHEHUM B COOTBETCTBHUH C IOJIOKEeHUEM [lepnoauueckoin CUCTEMBI.

Tema 1.2. OcHOBHOE cogepKkaHue 2 OK 01
[lepuoanuecku OK 02
# 3aKOH 1 IIpakTHyeckue 3aHATHS 2
rabsmua /1.1, [Tepuonnueckas cucrema xumuueckux amneMeHToB .. MenneneeBa. uzndeckui
Mennenecsa cMmbici [lepuonnueckoro 3akona /.M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHECHUS

CBOMCTB XUMHYECKHX DJIEMEHTOB, 00Pa3yeMbIX HMHU MIPOCTHIX U CIOKHBIX BEIIECTB B

COOTBETCTBUM C TTOJIOKEHUEM XMMHUUYECKOTo dyeMeHTa B [lepronndeckoii cucteme.

MupoBo33peHyeckoe U HayuHoe 3HaueHue [lepuonnueckoro 3axkona /[.11. Menneneesa.

[Tporuossl [I.1. MenaeneeBa. OTKPHITUE HOBBIX XUMUYECKUX IJIEMEHTOB. 2

Pemenne npakTMKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPUCTUKY

XHMHUYECKHUX DJIEMEHTOB «MeTainueckue / HeMeTaNINYECKHEe CBOMCTBA,

3JIEKTPOOTPHULIATEIIBHOCTh XUMHUYECKUX AIIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM

CTPOCHHUEM U TOJIOKEHUEM B MIEPUOUYECKON CUCTEME XUMUUYECKUX deMeHToB 1. .

Menneneesa»
Pasznen 2. XumMuueckne peakuuu 10
Tema 2.1. Tuniel | OcHOBHOE co/iep:KaHue 4 OK 01
XUMHYCSCKUX

TeopeTnueckoe o0yueHune 2
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peakuuu

Knaccuduxanusa v TUIIBI XUMUYECKUX PEAKIMM C y4aCTHEM HEOPTraHUYECKUX BEIIECTB.
CocraBiieHUe ypaBHEHUN peaKIui COeMHEHUS, pa3JI0KEeHUsI, 3aMellIeHusI, 0OMEHa, B
T.4. peaKIuii TOPEHUsI, OKUCIICHUS-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKUCTICHUI-BOCCTaHOBNeHUsI. CTeneHb okuciaeHus. OKUCIUTENb U
BOoccTaHOBUTEIb. COCTaBIECHHUE U YPAaBHUBAHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX
peakuuii METOA0M 3JIEKTPOHHOrO Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKkIuu B MPUPOJIC, MPOU3BOJACTBEHHBIX MPOIIECCaX U KU3HEIEATCIBHOCTH
OpraHU3MOB

IIpakTHyeckue 3aHATHS

KommuecTBeHHBIE OTHOIICHHS B XUMUH. OCHOBHBIE KOJIMUYECTBECHHBIC 3aKOHBI B XMMUH
U pacCdCThbl II0 YPABHCHHAM XHUMHUYCCKUX peaKHHﬁ. Moib Kak CANMHHUIIa KOJIHNYCCTBA
BCIICCTBA. MOJISIpHaSI Macca. 3aKOHBI COXpaHCHHA MACChI 1 SOHCPI'UU. 3akoH ABOFa)IpO.
MOHHpHBIﬁ 00beM ra3oB. OTHOCHUTEIbHAS INIOTHOCTH ra3oB. PacueTsl 1o YPaBHCHHAM
XUMHYCCKNX peaKuHﬁ C HCIIOJIB30BAHUEM MAacCChI, o0BeMa (HOpMaHBHLIC YCJ'IOBI/ISI)
I'a30B, KOJINYCCTBA BCIICCTBA

Tema 2.2.

DIIEKTPOIUTHYEC
Kasl JUCCOLMAIIUS
Y MOHHBII 0OOMEH

OcHoOBHOE cofepKaHue

TeopeTnueckoe 00yueHue

Teopust 3eKTpoaUTUUECKONM aucconranuu. VOHBL. DJIEKTPOJUTHI, HEIICKTPOIUTHI.
Peakiium  wuonHoro oOmena. CocTaBieHHe peakluid HMOHHOTO OOMEHa MyTeM
COCTaBJICHUSI MX TOJIHBIX M COKPAIIEHHBIX HMOHHBIX ypaBHEHUH. KuCIOTHO-OCHOBHBIE
peakiuu. 3a1aHusl Ha COCTaBIICHHE NOHHBIX PeaKIHil

JlabopaTopHble 3aHATHA

Jlabopatopnas padoTa “TUIbl XUMUYECKUX PEaKITHl .
UccnenoBanre THIOB (MO COCTaBY U KOJIMUECTBY UCXOJHBIX U 00pa3yOMIHUXCS
BEILECTB) U MPU3HAKOB XUMUYECKUX peakiuil. [IpoBeneHre peakiuii HOHHOTO 0OMEHa,

OK 01
OK 04
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oTpeJieNIeHHE Cpeibl BOAHBIX PACTBOPOB. 3a/1aHUSI HA COCTABIICHUE HOHHBIX PEaKITUi

KouTpoubnas C
TPOEHHUE BEIECTBA U XUMUYECKUE PEAKIIUU 2
padora 1
Pa3znen 3. CTtpoeHue U CBOHCTBAa HEOPTAHNYECKUX BelIeCTB 16
Tema 3.1. OcHOBHOE cogepKaHue 4 OK 01
Knaccuduxanus, OK 02
HOMCHKIIATYDA H Teopernueckoe 00yueHue 2
CTPOCHUC [Ipenmer Heoprannueckor xumun. Knaccudukaius HeopraHumuecK1ux BeIlecTB.
HeopraHu4eckux |[Ipocteie u ciioxHbIe BenecTBa. OCHOBHBIE KIAcChl CJIOKHBIX BEIIECTB (OKCHUJIBI,
BEIIECTB TUAPOKCUIBI, KUCJIOTHI, COJIM). B3auMOCBs3b HEOPTAaHUUECKHUX BEIIECTB. ArperaTHbie
cocrosinug BemecTBa. Kpucrammmueckue u amopdHbie BemecTBa. THIbl 9
KPUCTAINTMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJIIpHAsl, HOHHAs, METaJNINYECKas ).
3aBUCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUTMUECKOU PEIISTKH.
3aBUCUMOCTh XUMHYECKOM aKTUBHOCTH BEIIECTB OT BUJA XUMUYECKOM CBA3U U TUIIA
KpUCTAITUYECKOH pemeTku. [IpuarmHbl MHOT00Opa3usi BEIECTB
IpakTHyeckue 3aHATHSI 2
HomeHknaTypa HEOpraHM4eCKHX BEIIECTB: HA3BAHUE BELIECTBA UCXOS U3 UX
XUMHYECKOU (POPMYIIBI MIIM COCTABICHUE XUMHUUECKOU (DOPMYITBI HCXO/s U3 HA3BaHUS
BelecTa no mexayHapoaHoit (MHOITAK) wiu TpuBranbHO HOMEHKIIATYPE.
Pemenne mpakTHuecKuX 3aJaHUN MO KiacCU(UKALWU, HOMEHKIATYpe U XUMHUYECKUM
(opMyIaM HEOPraHUYECKUX BEIECTB Pa3IUYHbIX KJIACCOB (YrapHBINM ras, yriaeKUCIbIH 9

ras, amMMHak, TallieHas HW3BeCTb, HETraiieHas HW3BECTh, NMUTbEBas COJla U JIPYTHUX):
HA3bIBaTh U COCTABIISATH (DOPMYIIBI XUMHYSCKHUX BEIICCTB, ONMPEACIATh MPUHAIICIKHOCTD

K KJ1accy.
Ncrounuku xummudeckor nHGopManuu (CpeacTB MacCoBOM MH(POpPMALINH, CETh
Nurtepuer u npyrue). [louck nadopmanuu no Ha3BaHUAM, UICHTUPUKATOPAM,
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CTPYKTYpHBIM (hopmysiam

Tema 3.2.
dusuko-
XUMHYCCKUE
CBOMCTBa
HEOPraHUYECKUX
BCILICCTB

OcHoBHOE coaep:xanue

TeopeTnueckoe od0yueHue

Meramnbl. OOwmue ¢u3MUeckue M XHUMHYECKHe cBoicTBa MeTaioB. (CrocoObl
nojiyueHus. 3HaUY€HHE METAUIOB M HEMETAJJIOB B MPHUPOAE U KUZHEIEATEIbHOCTH
yeyioBeKa W opranu3mMoB. Koppo3usi MeTamioB: BHJIbI KOPPO3HH, CIHOCOOBI 3alUTHI
METAJUIOB OT KOPPO3UHU

Hemeramnpl. O0mue Quznyeckue U XUMUYECKHME CBOMCTBA HEMETAJUIOB. T[HIUYHBIE
cBoiictBa HemetauioB [V— VII rpynn. Knaccuduxanus u HOMEHKIAaTypa COeAMHEHUMN
HeMeTauoB. KpyroBopoThl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/IJIOB,
TUAPOKCUIO0B, KUCJIOT, CoJIeH U I[p) 3aKOHOM€pHOCTI/I B U3MCHEHUM CBOMCTB IMPOCTBIX
BCUICCTB, BOAJOPOIAHBIX COC,Z[I/IHCHI/IfI, BBICHINX OKCHUJIOB U THAPOKCHUIAOB

IIpakTH4yeckue 3aHATHS

CocraBiieHHE YpaBHEHUN XUMHUYECKHX PEAKIUN C Y4YaCTUEM IPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAIUIOB M HEMETAJIOB; OKCUIOB METAJJIOB, HEMETAJUIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAaHMH H aMQpOTEpPHBIX
TUAPOKCHUIOB; HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOKCTBA.

Pemenne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHU HA CBOMCTBA, COCTAB,
noJiydeHne W O€30MacHOe HCIOIh30BAHUE BAKHEMIINX HEOPTaHUYECKUX BEIIECTB B
OBITY M PAKTUYECKOU JEATEITHHOCTH YEIOBEKA

OK 01
OK 02
IIK 3.5

Tema 3.3.
Nnentudukamms

OcHoOBHOE cogepxkaHue

JlaGopaTropHble 3aHATUA

OK 01
OK 02
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Heopranudeckux |JlabopatopHas padota «neHTudukanus HEOPraHnYECKUX BELIECTBY. OK 04
BEILIECTB Pemienne SKCnEepUMEHTANBHBIX 3aJa4 MO XUMHUYECKUMM CBOMCTBAM METAUIOB U
HEMETAIIJIOB, IO PACIIO3HABAHUIO U MOJYYEHUIO COEMHEHUI METANIOB U HEMETAJUIOB. 9
Nnentudukanyss HEOPraHUYECKUX BEIIECTB C KCHOJb30BaHMEM UX (U3UKO-
XUMHUYECKHX CBOMCTB, XapAKTEPHBIX KAUECTBEHHBIX peakuuii. KauecTBeHHbIE peakiuu
Ha cyJbdat-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHUSI
KounTposabHas .
CBoliCTBa HEOPTAHUYECKHUX BEILIECTB 2
padora 2
Pa3znen 4. CTtpoeHue U CBOHCTBA OPraHUYeCKUX BelIeCTB 24
Tema 4.1. OcHOBHOE cofepKaHue 4 OK 01
Knaccuduxarnus, IIK 3.6
CTpocHHE H Teopernueckoe 00yueHue 2
HOMCEHKJIATYpa  |[]osiBieHME U pa3BUTHE OPraHUYECKOW XUMUHU KakK Hayku. [Ipeamer oprannueckon
OPraHU4YeCKUX  (XMMHUHU. MEeCTO U 3HaYE€HHUE OPTAHUYECKONM XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.
BEILIECTB XHWMHUYECKOE CTPOCHHE KAaK MOPSJOK COEIUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO HX
BaJIECHTHOCTU. OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHHSI OPraHHMYECKHUX
coequHeHuit A.M. bBytnepoBa. VYTriaepoAHbIi CKEJIET OpPraHUYECKON MOJICKYJIbI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOECHHS MoJieKyl. M3omepus u 2
U30MEPHI.
[TonsstTue o dysknuoHanpHOW rpynme. Pamukan. [IpuHnumel — kimaccudukanuu
OpPraHUYEeCKUX CcoeNMHEHUW. MexayHapoaHass HOMEHKJIaTypa W HPUHIUIIBI
HOMEHKJIAaTYyphl ~ opraHudyeckux coenuHenuil. IloHstue 00  azoTcomeprkamux
COCIMHEHUSAX, OMOJIOTMYECKN aKTUBHBIX BellecTBax (yrieBonax, Kupax, Oemkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEJUHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
IIpakTyeckue 3aHATHS 2
HomeHknaTtypa oOpraHMYecKUX COEIUHEHUN OTIEIbHBIX KIJIACCOB (HACHILIECHHBIE, 2
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HEHACBHIIICHHBIE M apOMAaTHYECKUE YTJIEBOJOPOJbI, CHUPTHL, (EHONIbI, allbJIECTUIBI,
KETOHBbI, KapOOHOBbIe KHUCIOTHI W Ap.) CocTaBiieHHE TOJHBIX U COKpPAIlEHHBIX
CTPYKTYPHBIX (POpMYJ OpPraHUYECKHX BEIIECTB OTICIBHBIX KIJIACCOB, HCIOJB3YySl HX
Ha3BaHUS MO CHCTEMAaTHYECKOW W TPUBHAIBHOM HOMEHKJIAType (STUJICH, alleTUJICH,
rmIepud, ¢eHon, GopMallbIeTul, YKCyCcHasl KUCIoTa, TIUIUH). PacueTsl mpocTeiiei
dbopMyIbl OpraHUuYeCKOM MOJIEKYJIbI, UCXO/ISI U3 AJIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CBoiicTBa
OpraHUYeCKUX
COeIMHEHUH

OcHoBHOE coaep:xanmne

12

TeopeTnueckoe o0yueHune

OU3NKO-XUMUYECKUE CBOWCTBA OPraHMYECKUX COEIWHEHUN OTAENbHBIX KJIacCOB
(ocoOeHHOCTH KJTacCU(PUKALMU U HOMEHKJIATypbl BHYTPHU KJIacca; TOMOJIOTHYECKUN Pl
u o6mas hopmyna; usomepus; GU3NIECKUE CBOMCTBA; XUMUUECKHE CBOMCTBA; CIIOCOOBI
NOJIYYEHUS ):

— MpEJETbHBIE YIIIEBOAOPOAbI (aJIKaHbl U LIUKIIOANKaHbI). ['OpeHre MeTaHa KaK OJUH U3
OCHOBHBIX HMCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOMCTBa MPUPOIHBIX
YTJIEBOAOPOI0B, HAXOXKICHUE B IPUPOJIE U IPUMEHEHNE AJIKAHOB;

— HENpeJeNbHbIE (AJKEHBI, AJKUHbI U QJIKaJUEHbI) U apOMATUYECKHE YTIIEBOJOPOBI.
['opeHue anerwneHa Kak WCTOYHHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBAPKU U
PE3KU METAJLJIOB

— KHCJIOPOJICOJIepKAIUE COeAUHEHUs (CIUPTHI U (PeHOJIbI, KapOOHOBBIE KHUCIOTHI H
3(Hpbl, aIbIEeTUIbBl W KETOHBI, JKHPBI, YIJIeBoabl). IlpakTHdeckoe NpHMEHEHHE
ATWJICHTIIMKOIS, ThunepuHa, (enona. [IpuMenenue dopmanabieruma, areTanbIeTHa,
YKCYCHOM KHCJOTBI. MbIJIa KaK COJIM BBICHIUX KapOOHOBBIX KUCIOT. MOFOIIHE CBOMCTBA
MbLjIa

—  a30TcoAep)Kalllhe  COCIMHEHUS  (aMUHBI M aMUHOKHCIOTHI,  OEJIKH).
BricokOMOJIEKYIIpHbIE COECIMHEHUS] (CHUHTETHYECKHE U OMOJIOTUYECKH-AaKTHUBHBIE).
Monomep, mnosimMmep, CTPYKTypHOe 3BeHO. [lonmmmepu3zanusi 3THIIeHa KaK OCHOBHOE

OK 01
OK 02
OK 04
IIK 3.5
IIK 3.6
IIK 3.7
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HanpaBJICHHUC €T0 UCIIOJIb30BAHNA.
I'eHeTnueckas CcBSI3b MCKAY KiIacCaMU OPraHNn4YCCKuX COCIMHCHUM

IIpakTnyeckue 3aHATHS

CBoiicTBa OpraHMYECKUX COCJUHEHUN OTHENbHBIX KJIACCOB (TpUBHAIbHAS W
MEXIYHapoJHass HOMEHKIATypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI TOJYyYEHHUS):
npeenbHble (aJKaHbl U IIUKI0AIKaHbl), HENpeIeabHbIe (aKSHbI, ATKUHBI U aJIKa/IUEHbI)
U apOMaTUYECKUE YTIIeBOJOPObI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI,
anbAETUIBl U KETOHBI, aMUHBl 1 AaMHHOKHUCJIOTHI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUSI.
3amaHus Ha COCTABJIEHUE YPABHEHMN XMMHYECKUX PEAKLMM C y4aCTUEM OPraHMYECKHUX
BEILECTB HA OCHOBAHUU MX COCTaBa U CTPOECHUS

CocTaBjeHne CcXeM pCaKIII/Iﬁ (B TOM 4YHUCJIC TI0 IMPCAJIOKCHHBIM IICIIOYKaM
HpeBpaHIeHHﬁ), XAPAKTCPUIYIOIINX XUMHUYCCKUC CBOMCTBaA OpPTaHNYCCKUX COGIII/IHGHI/Iﬁ
OTACIBHBIX KJIaCCOB, CIT0CcOOBI MX IMOJYUCHUA U HA3BAHUC OPraHUYCCKHUX COCI[I/IHGHI/Iﬁ
I10 TpPIBPIEUII:HOﬁ HnIn MG)KI[YH&pOI[HOfI CHUCTEMAaTUYECKOM HOMCHKIJIATYPC.

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTHYCCKUX 3a,Z[aHI/Iﬁ Ha CBOMCTBa
OpPraHUYCCKHX COGI[I/IHGHI/Iﬁ OTACIBHBLIX KJIaCCOB

JlaGoparopHasi padora

JlaGoparopnas pabora “ ITonydeHue sTuIeHA U U3yYE€HHUE €T0 CBOMCTB".
[lonyyenune oJThiieHAa W U3YYEHHE €r0 CBOWCTB. MOJEIUpOBaHUE MOJEKYJI U
XUMUYECKUX MPEBPAILICHUI HA TPUMEPE ATaHa, STUJIIEHA, alleTUIICHA U JIp.

Tema 4.3.
Nnentudukamms

OcHoBHOE coaepkaHue

TeopeTnueckoe o0yueHune

OK 01
OK 02
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OPraHu4YeCKUX
BEIIECTB, UX
3HAaUYCHUE U
MIPYMEHEHUE B
OBITOBOI U
MPOU3BOACTBEHH
OM JICSITCIILHOCTH
YyeJIoBeKa

buooprannyeckue coegunenus. I[IpuMeHeHue u OuoNIOrMYecKass poJib YIJIEBOJOB.
OkucieHue yrieBoJOB — HWCTOYHUK DJHEPTUM JKHUBBIX OpraHusmoB. OOnactu
OpUMEHEeHHUs  aMUHOKUCIOT. [IpeBpamieHuss OelIKOB MNHUINM B OpraHU3ME.
buonornueckue Qynkuuu OenkoB. buonormyeckue PyHkumm kupoB. Ponb
OpraHUYeCKOM XMMHU B PEIICHUU MTPoOJIeM MUIIEBON O€3011acHOCTU

Ponb opranuueckoil XUMHM B PEIICHUHM MPOOJIEM IHEPreTUYecKor 0e30macHOCTH, B
Pa3sBUTUM MEIULUHBI, CO3JaHUM HOBBIX MAaTEpUAIIOB, HOBBIX MCTOYHHUKOB DJHEPIUU
(ampTepHAaTHBHBIE MCTOYHUKH HHepruu). ONacHOCTh BO3JEWUCTBHUS HA IKUBbIE
OpraHU3Mbl OPraHWYECKHX BEIIECTB OTIEJbHBIX KJIAcCOB (YrJIeBOAOPOJbI, CIHUPTHI,
(eHOJIbI, XJIOPOPTraHUYECKUE MPOU3BOJHBIC, ANbAETUABI M JIp.), CMBICI MOKa3aTess
IIPEAEIBbHO JOIYCTUMOM KOHIIEHTPALUU

JlaGopaTopHble 3aHATUA

JlaGopatopHast pabota: “HneHtuduxanus OpraHUYECKUX COCAMHEHHH OTAEIbHBIX
KJIacCOB”

Nnentudukanuss OpraHMYecKUX COEIMHEHHM OTAENbHBIX KJIaccoB (Ha mpumMepe
aNbJIETUOB, KpaxMala, YKCYCHOM KHCJIOTHI, OCJKOB U T.N.) C HCIOJb30BAHHEM UX
(M3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBCHHBIX peakmnuil. JleHaTypanus
Oenka mpu HarpeBaHuu. L[BeTHble peakuuu OenkoB.Bo3HMKHOBEHHE AHAIUTUYECKOTO
CUTHaJa C TOYKUA 3PEHUS XMUMHUYECKHX IMPOIECCOB NPU MNPOTEKAHUU KAadeCTBEHHOU
peakiuu, Mo3BOJISIONMEH ACHTUPUITMPOBATH MPEJI0KEHHBIE OPraHNYECKHE BEIIECTBA

KonTpoabHas
padora 3

CtpyKTypa U CBOMCTBAa OPraHMYECKHUX BEIIECTB

OK 04
IIK 3.5
IIK 3.6
IIK 3.7

Paznea 5.

Kunernuyeckue v TepMOIUHAMHUYECKHE 3AKOHOMEPHOCTHU NMPOTEKAHUSA XUMUYECKHX
peakumii
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CxopocTh
XUMHAYECKHUX
pEaKLUH.
XUMHYECKOE
paBHOBECHUE

OcHoBHOE coaep:xanue

TeopeTnueckoe o0yueHue

CKopoCTh peakiiuu, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PAKTOPOB: MPUPOIBI PEArUPYIOUIUX
BEILIECTB, KOHLIEHTPAllUM pPEarupyromnx BEIIECTB, TEMIIEpaTypbl U  IUIOLIAAU
pPEaKIMOHHON  MOBEPXHOCTHU. TermIoBbIedPEKTHl XUMHUECKUX peakiui. DK30-U
SHJIOTEPMHUYECKUE, PEAKITUU.

O6patumMoCTh peakiuii. XMMHUYECKOE€ PAaBHOBECHE W €r0 CMEIICHHE MO JeHCTBHEM
pa3nmuuHbIX (HaKTOPOB (KOHIICHTPAIMS PEAareéHTOB WJIM MPOJYKTOB PEaKIMH, JaBJICHUE,
TeMIiepatrypa) Uil CO3/aHUSl ONTUMAJIBHBIX YCIOBUW TPOTEKAHUS XUMHUYECKHX
npouieccoB. [Ipunmun JlelllaTense

OK 01
OK 02
IIK 3.5

IIpakTH4eckue 3aHATHS

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHaMU3 (AKTOPOB, BIUSIOMIUX Ha
U3MEHEHUE CKOpPOCTHM XHWMHYECKOM peakuuh, B T.4. C TNO3ULHUA SKOJOTHUYECKHU
1eJIeCO00pa3HOr0 TOBENCHUS B OBITY U TPYAOBOU NESATEILHOCTH B LIENSAX COXPAaHCHHUS
CBOETO 3JI0POBbS U OKPYIKAIOWIEH MPUPOJHOU CPEBI.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX 33JaHWKA Ha NpPUMEHEHUWE npuHouna Jle-
[ITaTenpe Ays1 HAXOXKICHUS HAIPABJIEHUSI CMELICHUS PABHOBECUSI XUMHUUECKOW PEAaKLIUU
U aHanu3 (GaKTOPOB, BIUSAIONINX HA CMEIIEHUE XUMUUECKOTO PABHOBECHS

OK 01
OK 02

Paznea 6.

PacTBOpBI

Tema 6.1.

OcHoOBHOE cogepkaHue

OK 01
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IlonsTne o Teopernueckoe od0yuenue OK 02
pacTBopax - OK 07
PactBopenne kak usuko-xumuueckuit npoiecc. PactBopel. CiocoObl MpUTrOTOBICHUS K 3.6
pactBOopoB. PacTBOopuMocTh. MaccoBast 1101 pacTBOpPEHHOro BemiecTBa. CMbICI ‘
nokazaressl MpeAesbHO JONYCTUMOW KOHUEHTPALMU M €ro MCIOJIb30BAHHE B OLIEHKE
HKOJIOTMYECKOM 0€30MacHOCTH.
[IpaBuna HKOJIOrMYECKH LEIECOOOpa3sHOr0 TOBEACHHS B OBITY U TPYIAOBOM
NEATeIbHOCTH B IEJISIX COXPAHEHMsI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOIHOM
Cpebl; ONACHOCTh BO3JCHCTBHS HA KUBBIC OPTaHU3MbI ONIPE/ICIICHHBIX BEIIECTR.
Pemienrie  mpakTUKO-OPUEHTHPOBAHHBIX  PACUETHBIX  3aJaHUl  HAa  PacTBOPHI,
UCIIOJIb3yeMbI€ B OBITOBOM M ITPOU3BOJICTBEHHOM JESATEILHOCTH YEIOBEKA
Tema 6.2. OcHOBHOE coepKaHue OK 01
HccnenoBanue OK 02
CBOMCTR JlabopaTopHbIe 3aHATHA OK 04
pacTBOpoOB JTaGoparopnas pabora «IIpUroTOBIEHHE PACTBOPOBY. IIK 3.6
[IpuroroBiieHre pacTBOPOB 3aJaHHON (MaccoBoM, %) KOHIEHTpauuu (C MPaKTUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMM) U ONIPENIETICHUE CPEJIbI BOAHBIX PACTBOPOB.
Peuienre 3a1au Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccuoHaTIbHO-OPHEHTUPOBAHHOE COJePKAHUE (COoNePKaHue MPUKJIATHOT0 MOIYJI)
Paznen 7. XuMusi B ObITY ¥ IPOU3BOJICTBEHHOM /1€ TEJIbHOCTH YeJI0BEKA OK 01
OK 02
Xumus B ObITy  |OCHOBHOE COAepKaHUe
- OK 04
NpOM3BO/CTBeH |1 €OpeTHIecKoe o0yueHue OK 07
HOI . . . IIK 3.5
Hosgeiiine 10cTHXKEHUST XUMUUECKON HAYKH U XUMUUYECKOUM TeXHOJIOruu. Pons xumuu B
NEeATEeNbHOCTU . . . IIK 3.6
o0OecrieueHnn JKOJOTUUYECKON, SHEPTeTUUECKOW M THUIIEBON 0€30MacHOCTH, Pa3BUTHH
YeJI0BEeKa IIK 3.7

MenuiuHbl. [IpaBmma mowcka W aHanmu3a XUMHYECKOW WHGOPMAIMH W3 Pa3IUIHBIX
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UCTOYHUKOB (HayuyHass u ydyeOHO-HayyHas JIMTEpaTrypa, CpEACTBA MacCOBOMU
uHpopmanuu, cetb MIHTEpHET)

IIpakTnyeckue 3aHATHS

[louck 1 aHaMM3 KEMCOB O NMPUMEHEHUU XUMHUYECKUX BEIIECTB U TEXHOJOTHUH C YYETOM
Oynymieit npodecCHOHANBHONW MESATEILHOCTH IO TeMaM: Ba)XHEWIHWE CTPOUTEIIbHbBIC
MaTepralibl, KOHCTPYKIMOHHBIE MaT€pHUabl, KPACKH, CTEKJIO, KEPAMUKA, MATEPUAJIBI JJIA

AJIEKTPOHUKH, HAHOMATepUalibl, TEKCTUJbHbIE BOJIOKHA, WCTOYHUKH DHEPIuH, 4
OpraHUYeCcKUe U MUHEpaJbHbIC YI00PEHUs, JIEKAaPCTBEHHBIE BEIIECTBA, OBITOBASI XUMMUSI.
3amwmra:llpeacTaBneHue pe3ylbTaTOB pEIICHUsT KeHcoB B ¢GopMe MHUHH-AOKIaAa C
Ipe3eHTaluen

IIpome:kyTOuHasl aTTecTAMS MO AUCHHUILJIMHE (324€T) 2
Bcero 72
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHUATNIUHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
oldecneyeHHIo

Jlns peanMzalud MPOTPAMMBbl  TUCHUIUIMHBI JTOJDKHBI OBITH TIPEAYyCMOTPEHBI
CIIEIyIOIINE CHEeUaNbHbIE MOMENICHUS: Y4eOHbI KaOMHET XUMHHM /WA y4eOHOMU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue y4eOHOro kaOuHera (HArJIsiAHbIe TOCOOUA): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJENIEd  MOJIEKYJ, MOJENH KPUCTAUIMYECKUX  PEUIETOK,
KOJUICKIIUM MPOCTHIX M CJIOXKHBIX BEIIECTB H/WIM KOJUICKIIUU MOJTUMEPOB; KOJUICKIUS
TOPHBIX TOPOJ U MHUHEpasioB, Tabnuiia Menzeneena, yueOHble (QUIbMBI, ITUGPOBHIE
o0Opa3oBaTebHbIE PECYPCHI.

TexHuyeckue cpeacTBa O0y4YeHHs: KOMIBIOTEp C  YCTpOWCTBaAMHU
BOCIIPOM3BEJCHUSI  3ByKa, TPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MYJIBTUMEIUHHAS JOCKA, YKa3Ka-MPe3eHTEP IS IPE3CHTAIIU.

Oob6opynoBanue jgadopaTopuu M pado4YUX MeCT JaOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, IPEAMETHbIE U TOKPOBHBIC
CTeKJIa, MJIAHIIETHI JJI KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TMPOOHWPKH, PpPE3MHOBBIE MPOOKH, (oHAPHUKK, HAOOpP PEAKTUBOB,
CTEKJISTHHBIE TAaJIOYKW, IITaTUBBI JJIi TMPOOUPOK;MEpPHBIE MHJIUHIPHI, BOPOHKH
CTEKJITHHBIC, BOPOHKH JACNHTeNbHBIC MumHApudeckue (50-100 wur), crynmkm c
nectukoM, (apdopoBble dYaIIKK, MHHIETH, (UIBTPHI OyMaXkHble, BaTa, MapJs,
YacoBbIE€ CTEKJIA, DJIEKTPOIUIUTKU, JTAa0OpATOpPHBIE IITATHUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOp MJIA TONYYSHHUsS Ta30B (WM IMPoOHMpKa ¢ Ta300TBOJHOW TPYOKOM),
JepKaTean JUisi MPOOUPOK, CKISTHKHU JIJISi XpaHEHHUS] PEaKTUBOB, Pa3aTOYHBIE JOTKH;
xumuueckue crakanbl (50, 100 u 200 mur);mmaTeny; MUHIETHI; TUTEIbHBIC IIUIIIIbI;
CEKyH0MepHI (TaliMephl), MepHbIe podupku (Ha 1020 mur) u mepHBIe KOTOBI (25, 50,
100 u 200 mu), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHBIE TMaJOYKH; KOHMYECKHE
k01061 7151 TUTpoBanus (50 u 100 mit); UHAUKATOPHBIC TIOJOCKHU IJIsl onpenenenus pH
Y CTaHJapTHAs WHAMKATOPHAS ILIKaJa; YHUBEPCAIbHBIA MHIUKATOP; NuIeTku Ha 1, 10,
50 mn (umu mosatopsl Ha 1, 5 u 10 M), OropeTku s TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100—150 ™1, maGopaTopHble /WM aHAJTUTHYECKUE Bechl, pH-MeTpsi,
CYIIWIBHBIN mKad, u Ip. TabopatopHOe 000PYyI0BAHUE.

3.2. UudopmannonHoe odecrieyeHne peaju3auuu NporpaMmmMbl

1. Xumus. 10 knacc. bazoBeiit ypoenb. D@V Kysnenosa H.E., 'apa H.H.,

JIeéskun A. H. Ilpocsemenue 2022 https://book.ru/book/948951

2. Xumwus. 11 xknacc. bazossriit yposers. DDV Kysuenosa H.E., JIEskun A. H.,
[TatanoB M.A. IIpocBemenne2022 https://book.ru/book/948952
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM ITUCIUAILIMHBI

KonTtponb u oneHka pe3yabTaToB 00y4YeHUsI OCYIIECTBISETCS MpenoaaBaTeaeM
B Ipolecce TMPOBEACHUSI TNPAKTUYECKUX 3aHATHH U J1abOpaTOpHBIX padoT,
TECTUPOBAHUSI, & TAKXKE BBIMOJHEHUS OOYYAIOUIMMUCS HHIAMBUAYAIbHBIX 3aJaHUM,
MIPOEKTOB, HccienoBaHui. Pe3ynbTaThl 0Oy4eHUsS ONpENessioT, YTO OOydaroriuecs
JNOJDKHBI  3HATh, TOHUMATh M JIEMOHCTPUPOBATh IO 3aBEPUICHUM H3YUYCHHUS
JTUCLIUTUIUHBI.

s hopMupoBaHUs, KOHTPOJS U OILICHKH Pe3yJbTaTOB OCBOCHUS YUYEOHOM
JTUCLIMIUIMHBI UCIIOJB3YETCd CHCTEMA OLEHOYHBIX MEPONPHUATHH, MPEIACTaBIISIONIASL
co00l KOMIUIEKC Y4eOHBIX MEPOMPUSITUH, COTJIACOBAHHBIX C pe3yibTaTaMH OOy4YCHUS
u chopmymupoBanueix ¢ ydyeroM OI'OC COO (mpenMeTHbie pe3yJbTaThl IO
mucuiuae) u GI'OC CIIO.

Monyas/Pa3znen/Te Tunbl OLEHOYHBIX
Pe3yabTaT 00yueHus

Ne | OK/IIK .
Ma MepOonpusiTHil

| | OcHOBHOE conepkaHue

1 dopmyaupoBaATH
Pa3gea 1. OcHoOBEI pMy:Hp

0a30BbIe MOHATHA U
CTPOeHMsI BelllecTBA
3aKOHBI XUMHUH

1.1 |OK 01 |Ctpoenue aroMoB  |COCTaBIISITh 1. Tect «CtpoeHne aToMOB
XUMUYECKHUX XUMHYECKUe (HOPMYJIbI | XUMUUYECKHUX JIIEMEHTOB U
3JIEMEHTOB U COeIMHEHNH B MPUPOJIA XUMUYECKON
npupoja COOTBETCTBHH CO CBA3N.

XHUMHYECKON CBSA3M |CTCICHBIO OKMCICHUS |2. 3a/1auM Ha COCTaBIICHHUE
XUMHUYECKHUX XUMUYECKUX PopMy
AJIEMEHTOB, UCXOS U3 |IBYXaTOMHBIX COCIMHEHUMN
BaJICHTHOCTHU U (oKcua0B, CyIb(PUIOB,
AIIEKTPOOTPHULIATEBHO |[TUIPUIOB U T.11.).

CTH 3. 3aganus Ha

CUMBOJHMKH 1 Ha3BaHUM
COCIUHECHUH 1O
HOMEHKJIaType
MEKYHAPOIHOTO COH03a
TEOPETUUYECKOU U
MPUKJIATHON XUMUU U

UCIOJb30BaHUE XUMUYECKOU

TPHUBHUAJIbBHBIX Ha3BaHUU JJIA
COCTaBJICHUA XUMHUYCCKHNX
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OK/IIK

Moanyas/Paszaen/Te
Ma

Pe3yabraT 00yyeHus

Tunebl oLEeHOYHBIX
MepONpUATHI

dbopMyn IBYyXaTOMHBIX
coeIMHEHUM (OKCUIOB,
CYIb(HUI0B, THIPHUIOB U T.II.)
U JPYTUX HEOPTraHUUECKUX
COCIMHEHUH OTIEIIbHBIX
KJIACCOB

1.2

OK 01
OK 02

[Tepnoanueckuit
3aKOH M Tabnuia
J.1. MenneneeBa

Xapakrepu3oBaThb
XUMUYECKHE
3JIEMEHTHI B
COOTBETCTBUHU C UX
MOJIOKEHUEM B
MEPUONYECKOHN
CHUCTEME XUMHYECKUX
anemeHToB [[. M.
Menneneena

1. Tect «MeTamumnueckue /
HEMETaIJINYSCKHE CBOMCTBA,
AIEKTPOOTPULIATELHOCTD U
CPOJZICTBO K DJIEKTPOHY
XHUMHUYECKHUX 3JIEMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MTOJIOKEHHUEM B
IIEPUOJINYECKON CUCTEME
XHMHUYECKUX demeHToB 1. 1.
Menneneenay.

2. IlpakTuyeckue 3aJaHus Ha
YCTAHOBJICHUE CBA3U MEXKIY
CTPOCHUEM aTOMOB
XUMHYECKHUX DJIEMEHTOB U
MEPUOIUYECKUM U3MEHECHUEM
CBOMCTB XMMHUYECKUX
2JIEMEHTOB U UX COCTMHCHUM
B COOTBETCTBHUHU C
MOJIOKEHUEM
[lepronnueckon cucreMe.

3. IIpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETUUYECKHE 3aJaHUs Ha
XapaKTEepU3ALUIO
XUMHMYECKHUX AJIEMEHTOB:
«MeTtamnnueckue /
HEMETaIJINYeCKHE CBOMCTBA,
AJIEKTPOOTPULIATEIIBHOCTh U
CPOJICTBO K 3JICKTPOHY
XUMHYECKHUX 3JIEMECHTOB B
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OK/IIK

Moanyas/Paszaen/Te
Ma

Pe3yabraT 00yyeHus

Tunebl oLEeHOYHBIX
MepONpUATHI

COOTBETCTBHE C UX
AJIIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKEHHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHUX DJIEMEHTOB
JI.11. MenpaeneeBa»

Pasznen 2.
XUMHYEeCKHe
peakuuu

XapakTepus3oBathb
THINBI XUMUYECKUX
peaxkumii

KontposbHast padora
«CTpoeHue BellecTBA U
XHMHUYECKHEe peaKkium»

2.1

OK 01
OK 04

Tunbl XUMHUYECKHX
peakiui

CocTraBiATh peakuuu
COCIUHECHUS,
pasyioxkeHus, 0OMeHa,
3aMelIeHNUS,
OKHCJIIUTEIBHO-
BOCCTAHOBHTEIIbHbBIC
peakiuu

1. 3agaun Ha cocTaBICHUE
YPaBHEHUH PEaKLIM:

— COCIMHEHUS, 3aMEIICHUS,
pasyioxeHus, OOMeHa;

— OKHCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM
MeTO/a JIEKTPOHHOTO
Oajanca.

2. 3aa4m Ha pacyeT Macchl
BEIIECTBA WX 00BEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3
YYacTBYIOIIUX B PEaKIUU
BEIECTB; pacyYEThl

Macchl (00bEéMa, KomrdecTBa
BEILIECTBA) MPOIYKTOB
pEaKINM, €CIIU OJHO U3
BEIIIECTB UMEET MPUMECH

2.2

DNEeKTpoIuTHYECKast
JTUCCOIIMAIIHS |
WOHHBIA OOMEH

CocTaBiITh
ypaBHEHUS
XUMHUYECKUX PEaKIuu
MOHHOI0 OOMEHa ¢
ydacTHEM
HEOPTraHUYECKUX
BEIICCTB

1. 3amaHust Ha cocTaBIeHUE
MOJIEKYJISIPHBIX U HOHHBIX
PEaKLH C y4acTUEM KHUCIIOT,
OCHOBAHHUU U COJICH,
YCTAaHOBJICHUE U3MEHEHHUS
KHCJIIOTHOCTHU CPEIbI

2. JIabopatopHas pabota
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OK/IIK

Moanyas/Paszaen/Te
Ma

Pe3yabraT 00yyeHus

Tunebl oLEeHOYHBIX
MepONpUATHI

"TUnBl XUMHUYECKUX
peakuin"”

Pazgea 3. Ctpoenue
U CBOMCTBA
HEOPraHMYeCKHUX
BelIeCTB

HccaenoBarhb
CTPOCHME U CBOMCTBA
HEOPraHU4YeCKuX
BeLEeCTB

KonTposbHast padora
«CBolicTBa
HEOPTraHMYeCKHUX BelleCTB»

3.1

OK 01
IIK 3.5

Knaccuduxanus,
HOMEHKJIaTypa U
CTPOECHHE
HEOpPraHMYeCKUX
BEIIIECTB

Knaccudunuponatsb
HEOPTaHUYECKHUE
BEILIECTBA B
COOTBETCTBHH C UX
CTPOCHHUEM

1. Tectr «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKHUX
BEILIECTB UCXOJI U3 UX
XUMHUYECKOU (POPMYIIbI UK
COCTaBJICHUE XUMUUYECKOU
bopMyITBI UCXOIS U3
Ha3BaHUS BEIIECTBA MO
MEXTyHApOHON WU
TPUBHUAJILHOU
HOMEHKJIATYpe».

2. 3aja4M Ha pacyer
MAacCOBOM 71011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coenHEHMs) B MOJICKYJIE
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accu(pUKaIuy,
HOMEHKJIAType U
XUMHYECKUM (hopMyIam
HEOPraHMYECKUX BEILIECTB
Pa3JIMYHBIX KJIaCCOB.

4. [lpakTryeckue 3aJjaHus Ha
ONPEEIICHUE XUMUYECKOU
aKTUBHOCTH BEIECTB B
3aBUCUMOCTH BHUIa
XUMHUYECKOU CBSI3U U TUIIA
KPHUCTAJUIMYECKOUN PEIIETKH

3.2

OK 01
OK 02
IIK 3.5

DU3UKO-XUMUUYECKUE
CBOICTBA
HEOPraHUYECKUX

YcranaBiuBarh
3aBUCUMOCTH (hU3UKO-
XUMUYECKUX CBOMCTB

1. Tect «OcobennoCTH
XUMHUYECKUX CBOMCTB
OKCHOB, KHCJIOT,
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Moanyas/Paszaen/Te

Tunebl oLEeHOYHBIX

Ne | OK/IIK Pe3yabraT 00yyeHus .
Ma MeponpusiTuii
IIK 3.7 |Bemects HEOPraHUYECKUX OCHOBaHUM, aM()OTEPHBIX
BEILECTB OT CTPOCHUSI |[TUJIPOKCUIOB U COJICII».
aTOMOB M MOJIEKYJI, a |2. 3aaHUS HAa COCTABJICHUE
TaK)Ke TUIa YpaBHEHUM XUMHUYECKUX
KPUCTAJTMYECKON peaKkIii ¢ yuacTuem
peleTKu MPOCTHIX U CIIOKHBIX
HEOPTraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMETaJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKHUX
KHUCJIOT, OCHOBaHUHU U
aM(OTEepHBIX TUIPOKCUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOMINX UX
CBOMCTBA M CTIOCOOBI
MOJIYYEHUS.
3. IlpakTuko-
OpUEHTHPOBAHHbBIE
TEOPETUYECKUE 3aJaHNs HA
CBOMCTBA U MOJyYECHHE
HEOPraHNUYECKUX BEILIECTB
3.3 |0K 01 |Unentudukaius HccnenoBath 1. IIpakTuko-
OK 02 |HeopraHmyeckux Ka4eCTBEHHBIE OPUEHTUPOBAHHBIEC 3aJaHUs
OK 04 |BemiecTB peaxkiuu 10 COCTaBJIEHUIO
HEOPraHUYECKUX XUMUYECKUX peaKui ¢
BEILIECTB Y4aCTHEM HEOPTaHUYECKUX
BEILIECTB, UCIOJIb3YEMBIX IS
UX UICHTU(UKAIIAHN.
2.JIabopaTtopHas pabora:
“Unentudukarus
HEOPraHWYECKHX BEIIECTB”
4 Pa3nen 4. Ctpoenne |[UccienoBars KounTposbHnasi padora
U CBOHCTBA cTpoeHHe U cBoiicTBa |[«CTpoeHNne U CBOIicTBA
OPraHNYecKHuX OPraHNuYecKHuXx OpPraHMYecKHUX BelleCTB)»
BellleCTB BelleCTB
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Moanyas/Paszaen/Te

Tunsl oleHOYHBIX

Ne | OK/IIK Pe3yabraT 00yyeHus .
Ma MeponpusiTuii
4.1 |IOK 01 [Knaccudukanus, Knaccudunuposats  |1. 3aganus Ha cocTaBlieHHE
IIK 3.6 |cTpoenue u OpraHuYeCKUe Ha3BAHUN OPTaHUYECKUX
HOMEHKJIaTypa BELECTBA B COCJIMHEHUH 110 TPUBUATILHON
OpraHUYeCKUX COOTBETCTBUM C MX WU MEXIyHApOTHON
BEIIECTB CTPOCHHEM CHCTEMaTHYECKOM
HOMEHKJIaType.
2. 3agaHns HA COCTaBICHUC
MOJTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (OpMYIT
OpraHUYECKHUX BEIIECTB
OTJEJILHBIX KJIACCOB.
3. 3amaun Ha ompeeTeHUE
npocreiiieit popMyIbl
OpraHUYECKOU MOJICKYIIBI,
HCXOJISI U3 DJIEMEHTHOI'O
coctana (B %)
4.2 |OK 01 |CsoiicTBa VYcranaBnuBaTh 1. 3agaHus Ha COCTaBIICHUE
OK 02 |oprannyueckux 3aBUCUMOCTh (PU3UKO- |YPaBHEHHIN XUMUYECKHUX
OK 04 |coenunenuit XUMHUYECKHX CBOMCTB |pEaKIUi C yYaCTUEM
IIK 3.6 OPraHUYECKUX OpTraHMYEeCKHUX BEIIESCTB Ha

BEILIECTB OT CTPOCHHUS
MOJIEKYJT

OCHOBAaHHUU UX COCTaBa U
CTPOCHHSI.

2. 3aaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHYECKUX
PEAKLNM, WUTFOCTPUPYIOIIUX
XUMHYECKUE CBOWCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUSI TaHHBIX
peaKIuii U TEHETUYECKOU
CBSI3W OPraHUYECKHUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacuerHsle 3a/1aun 1o
YPaBHEHUSAM PEAKLUHN C
Y4aCTHEM OPraHUYECKUX
BEILIECTB.

4. JTabopaTtopHas paboTa
“IIpeBpamieHus
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Moanyas/Paszaen/Te

Tunebl oLEeHOYHBIX

Ne | OK/IIK Pe3yabraT 00yyeHus .
Ma MeponpusiTuii
OpraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"
4.3 |OK 01 |UnenTuduxanus Hccnenosath 1.IIpakTuko-
OK 02 |oprannueckux Ka4eCTBEHHbIE OPUEHTUPOBAHHBIE 3aJaHUS
OK 04 |BemecTB, UX peakuuu 10 COCTaBJICHUIO
IIK 3.5 |3HaueHue u OpraHUYeCKUX XUMUYECKUX PEAKIUH C
[IK 3.6 |nmpumeHeHue B COCTMHEHUN y4acTHEM OPTraHHYECKUX
IIK 3.7 |ObITOBOM M OTJACJIbHBIX KJIaCCOB  |BEIIECTB, B T.4.
IPOU3BOJICTBEHHOM UCIIOIb3YEMBIX JIJIS X
NEeSATeIbHOCTH uaeHTu(UKauu B OBITY U
YyeJoBeKa MIPOMBIIIJIEHHOCTH.
2.JIabopaTtopHas padoTa:
“Unentudukarus
OpraHUYECKUX COCTMHEHUHN
OTHEIbHBIX KJIaCCOB™’
5 Pa3znea 5. XapakTepus3oBaThb
Kunernueckue u  |BJIMSIHHE Pa3JIMYHbIX
TEPMOAMHAMHYECK |(PaKTOPOB HA
He 3AaKOHOMEPHOCTH [PABHOBeCHE H
NPOTEeKAHUA CKOpPOCTh
XUMHYECKHX XUMHUYECKUX
peakumi peaxkumuii
5 |OK 01 |Ckopoctb Xapaktepu3oBaThb [IpaKTUKO-OpUEHTUPOBAHHBIE
OK 02 |xuMuuecKkux BJIIUSHUE TEOPETUUYECKHE 3aJaHUs Ha
IIK 3.5 |peakunii. KOHILIEHTpaLIUU aHanu3 GaKkTopoB,
IIK 3.6 |Xumnueckoe pearupyommx BIIASIIOIINX HA U3MEHECHUE
IIK 3.7 |paBHOBecue BEILIECTB U CKOPOCTH XHUMHUYECKON

TEMIEpaTyphl HA
CKOpPOCTh XUMUYECKUX
peakiuii
XapakTtepu3oBaThb
BIIMSIHUE U3MEHEHHUS
KOHIIEHTpaLN1
BEILIECTB, PEAKIUU

peakuuu. [IpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
Ha IPUMEHECHUE MPUHIIUIIA
Jle-lllaTense mus
HaXOKJICHUS HAIIPaBJICHUS
CMEIICHUSI PABHOBECHS
XUMHUYECKOU pEaKIuu 1
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N | OK/IIK Monyas/Pa3znen/Te PesyasTat obyuenns Tunbl OIIeHO‘IHf,IX
Ma MeponpusiTuii
Cpelbl M TEMIIEPATyphl |aHAU3 (PaKTOPOB,
Ha CMEIICHUE BJIMSIOLIMX HA CMEILIEHHUE
XUMHUYECKOTO XUMHYECKOTO PaBHOBECHSI
paBHOBeCHS

6 HccaenoBath
Paspeu 6. HCTHHHBIE PACTBOPbI
PacTBOpBI ¢ 3aJaHHBIMU

XapaKTepUCTUKAMHU
6.1 [OK 01 |IlonsaTue o Paznuuare uctunnbie |1. 3agaun Ha IPUTOTOBJIEHUE
OK 02 |pacTBOpax pacTBOPHI pPacTBOPOB.
IIK 3.5 2. IlpakTuko-
IIK 3.6 OpUEHTUPOBAHHBIE
IIK 3.7 pacueTHbIe 3a/1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbIE B OBITOBOM U
MIPOU3BOJCTBEHHOMN
JEATEIIbHOCTH YEI0BEKA
6.2 |OK 01 |UccnenoBanue HccnenoBath pusuko- |JlaboparopHas pabota
OK 04 |CBONMCTB pacTBOPOB |XMMHUUYECKHE CBOWCTBA |“IIpuroroBnenue pacTBOpoB”
IIK 3.5 UCTUHHBIX PaCTBOPOB
IIK 3.6
IIK 3.7
Il | [IpodeccuoHaIbHO-OPHEHTHUPOBAHHOE COJePKAHUE (COoAePKaHUe TPUKJIATHOTO
MOYJIAA)

4 Pa3gea 7. OunenuBarthb 3amura keiica (¢ yueTom
Xumusi B ObITY U MOCJIeICTBUS Oyaymei
NPON3BOACTBEHHOI |OBITOBOI H npogeccuoHaIbLHON
AeATEeJTbHOCTH NPOU3BOACTBEHHON |AeATEeJbHOCTH)

YyeJl0BeKa AesITeJIbHOCTH
Yyes10BeKa ¢ MO3uI Uil
KOOI HYeCKOM
0e30macHOCTH
OK 01 |Xumwus B ObITY U OneHnBaTh Keiic (¢ yuerom Oymayriei
OK 02 |mpou3BOACTBEHHOU |MOCIENCTBUS OBITOBOM |ITPpOeCcCHOHATBHON
OK 04 |mesrenbHOCTH Y TIPOU3BOJICTBEHHOMN |/1€SITEIBHOCTH )
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Moanyas/Paszaen/Te

Tunebl oLEeHOYHBIX

Ne | OK/IIK Pe3yabraT 00yyeHus .
Ma MeponpusiTuii
OK 07 |4genoBeka JIeSTEILHOCTU Bo3MoskHBIE TEeMBbI KEHCOB:
IIK 3.5 yenoBeka ¢ no3unuii  |1. IloTennenue kiumara u
IIK 3.6 AKOJIOTMYECKOM BBICBOOOXKICHUE Ta30BBIX
IIK 3.7 0e30macHOCTH TUJPATOB CO JIHA OKEaHa.

2. bynyuue Marepuaisl s
aBua-, MalllMHO- U
npruOOpPOCTPOCHHUS.

3. HoBeie maTepuansl st
COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTENbHBIX MPENapaToB
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