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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTebLHOI
NPOrpaMmblI

O6meoOpazoBarenbHas gucnumuinia OJ1.12  «Xumwus» sSBAsSETCS 005A3aTEIBHONW YacThIO
o0mieo0pa3oBaTenbHOr0 MUKIA 0Opa3zoBaTeNbHON mporpammbl B cootrBerctBun ¢ ®I'OC CIIO mo
cnenuansHoctr 09.02.07 MHopManmoHHble CUCTEMBI B TPOrPaMMHUPOBAHUE.

TpynoeMKOCTh AMCHUIIIMHBI «XUMHs» Ha 0a30BOM YpOBHE COCTaBISET 72 yaca, U3 KOTOPBIX
64 gaca — 6a30BbIi MOAYJH (6 pa3IenoB) U 8 YacoB — MPHUKIATHON MOAYIH (1 pasnen), BKIOYAONIHiA
MIPAKTUKO-OPHUEHTUPOBAHHOE COACPKAHNE KOHKPETHOM Mpodeccuy Wiin CreIHAIbHOCTH.

[TpuknagHoit MOIY/Ib BKJIIOYACT OAMH pa3aen. Paznmen 7 «XumMus B ObITY M ITPOU3BOICTBEHHOMN
JESTEIIbHOCTH YEJIOBEKay peain3yercs Il BCeX CHEIUalbHOCTEeH Ha MaTepuane KeicoB, CBSI3aHHBIX
C DJKOJIOTUYECKOW O€30MacHOCThI0 M OIIEHKOW TOCTEACTBUN OBITOBOM U TMPOU3BOJCTBEHHOM
JESITENIbHOCTH, 10 OTpacisaM Oyayiiei nmpodeccnoHalbHOM 1eATeTbHOCTH 00yYaroIXCs.

1.2. Henu U ni1aHupyeMble pe3yJbTAThl 0CBOCHHS THCIIUILTHHBI

1.2.1. leau v 3a1a49u AUCUUTJIMHBI

®opmupoBaHue y 00yqaroImuxcsi IpeICTaBICHUs O XUMUYECKOW COCTaBIISIFOIIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpA KAaK OCHOBBI MPUHSTHS PEUICHUNW B >KMU3HEHHBIX M TPOU3BOJCTBEHHBIX
CUTYaIIUSIX, OTBETCTBEHHOT'O TIOBEICHHS B IPUPOIHOM Ccpejie.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XWMHUYECKHX TMPOIECCOB U
ABICHUM B OKpYKaloIlel cpene, UEIOCTHOM HAay4HOM KapTUHBI MHUpPa, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYJIbl HEOPTraHUYECKUX U OPraHUYECKHX BEIECTB,
YpaBHEHUS XUMHUYECKUX PEaKIUi, OOBACHITH HX CMBICI, HWHTEPIPETHPOBATH PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEJACHUS MPOCTEHUIIUX XUMHUYECKHX DKCIEPUMEHTATBHBIX
HCCJIETIOBAaHUM C COOJIOACHHEM MpaBUil OE30MaCHOTO OOpalleHHs C BEIIECTBAMU M J1a00paTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh HMH(DOPMAIMIO XMMHYECKOTO XapakTepa U3 pa3lIuyHBbIX
HMCTOYHHUKOB;

5) chopMupoBaTh YMEHHUS MPOTHO3MPOBATH MMOCIIEACTBUS CBOCH JIEATCIBHOCTH U XUMHUYECKUX
MPUPOHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTH JIOCTHIKEHWH XUMHUYECKOW HAYKH W TEXHOJOTHUH
JUTSL pa3BUTHSI COIMATILHOM M TIPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOCHHSI 001I€00pa30BaTEeIbHOM AUCHMILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Ocoboe 3HaueHue npeamer umeer npu ¢popmuposanuu u pazsutun OK 01, OK02, OK 03, OK
04, OK 05, OK 06, OK 07.

VY4eOHbIil peMeT JOKEH CIIOCOOCTBOBATh Pa3BUTHIO JIMYHOCTHBIX pe3yibraros JIP 1, JIP
2, JIP 3 u JIP 4, B coorBerctBuu ¢ IIporpammoii Bocmmranus oOyuatomuxcs AHO «1OO»
«OTtkpeiThiii TaBpuueckuit komwtemk» 1o crnenuaabHoctd 09.07.02 MHbOpMamoHHBIE CHCTEMBI H
IPOrpaMMHUPOBAHUE



Koasbl IInanupyemsle pe3yJibTaThl 0CBOCHHS JUCHHILINHBI BKIIOYAIOT:

pe3y/1bTaToB

JIP JINYHOCTHBIE Pe3y/IbTaThl

JIP 1 Oco3Hanue 00y4aroUUMKCS POCCUICKONW TIpa)laHCKOW MJIEHTUYHOCTH, NaTPUOTHU3M,
YBa)XEHHE K CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTHU nepel PoanHoil, ropaoctu 3a
CBOM Kpaii, cBoro PonauHy, mpouuioe M HacTosllee MHOIOHAIMOHAJIBHOI'O Hapoja
Poccun, yBakeHne rocy1apCTBEHHBIX CHMBOJIOB (Tep0, (iar, TuMH)

JIP 2 ['0TOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEJIETIEHUIO B TOM UHUCIIE
caM0o00pa30BaHUIO, HA MPOTHKEHUHM BCEH MKHU3HHM;, CO3HATEIbHOE OTHOIIEHHE K
HEMpepbIBHOMY O00pa30BaHUIO KaK YCIOBHIO YCHEIIHOW NpOQEecCHOHATBHON U
OOLIECTBEHHOM AEATEIbHOCTU

JIP 3 Hanuune MotuBanuu k 00y4yeHHIO U TUYHOCTHOMY Pa3BUTHIO.

JIP 4 [lenenanpaBiaeHHOE pa3BUTHUE BHYTPEHHEH IO3ULIMU JUYHOCTH HA OCHOBE JYXOBHO-
HPaBCTBEHHbIX IIEHHOCTeH HaponoB Poccuiickoit @enepanuu, HCTOPUYECKUX U
HAl[MOHAJIbHO-KYJIbTYPHBIX  Tpaaulud,  (QOPMHPOBAHHUE  CHUCTEMBbl  3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK, AQHTUKOPPYINIMOHHOIO  MHPOBO33pPEHUS,
IPAaBOCO3HAHUS, SKOJIOTUYECKOM KyJIbTYphl, CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
YKU3HEHHBIE IJIaHbl.

Kon u IInanupyemble pe3y/bTaThl 0CBOCHHUS IHCIUIIINHBI

HAaNMMEHOBaHHU

e
¢popmupyembi Oomue JucuunimHapHbIe
X

KOMIIeTEeHI

OK 01. B yacTu Tpya0BOro BoCmUTAHMSA: | - BJAJETh CHUCTEMOM XHMMHWYECKUX 3HAHWM,

Bri6upath - TOTOBHOCTb K TPYyJy, OCO3HaHHE | KOTOpasi  BKJIOYAeT:  OCHOBOIOJArarolue

CIOCOOBI LIEHHOCTH MacTepCTBa, | HOHATUS  (XMMUYECKUH  DJIEMEHT,  aToM,

perieHus 3a1a4d | Tpya0Jrooue; 9JIEKTPOHHass 00oJlouyka aroma, s-, p-, d-

npodeccuoHan | -  TOTOBHOCTb K  aKTMBHOH | DJIEKTPOHHblE ~ OpOMTaIM  aTOMOB,  HOH,

BHOM JESATEIBHOCTH TEXHOJIOTMYECKON M | MOJIEKYIIa, BaJICHTHOCTD,

NESTeNIbHOCTH | COL[MAJIbHOMN HaIPaBJIEHHOCTH, | AIEKTPOOTPHULIATENBbHOCTb, CTENEHb

IPUMEHUTEbH | CIOCOOHOCTh UHULIUUPOBATh, | OKUCIIEHUsS,,  XUMHYECKass  CBsI3b,  MOJb,

O K pa3JIMYHbIM | [IJJTAHUPOBaTh M CaMOCTOSITEJIBHO | MOJIIpHAash ~ Macca,  MOJSIpHBIA  00beM,

KOHTEKCTaM BBINOJIHATH TaKYIO 1€ATEIIbHOCTD; YIJIEPOJHBIN CKeNeT, (QyHKIMOHAIbHAS TPYIa,
- UHTEpeC K pa3iuyHbiM cdepaMm | pagukan, nu3oMepus, U30MeEpHlI,
npoeCCUOHATLHON IEATEILHOCTH, | TOMOJIOIMYECKHI psan, TOMOJIOTH,
Ognajenue YHHBEPCAJbHBIMHU | YTJIEBOJOPObI, KUCIOPOI- U a30TCO/IEpIKalIe
y4eOHBIMH  TO3HABATeJbHBIMH | COCIMHEHHUS, OMOJIOTHYECKU aKTUBHbBIE
AeHCTBUAMMU: BeuiecTBa  (YIJIEBOZABI,  JKUpPBI,  OENKH),
a) 0a3oBbIe JIOTUYeCKHe | MOHOMEp, TMOJMMEpP, CTPYKTYPHOE 3BEHO,
AelCcTBUSA: BBICOKOMOJIEKYJISIPHBIE COEJTMHEHMS,

- CaMOCTOSITENIbHO (POPMYITUPOBAThH
U aKTyalu3upoBaTh IpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIN

KPUCTAIITTMYECKAasl PEIIeTKa, TUITHI XUMUYIECKHIX
peaknuii (OKUCIUTEIIHbHO-BOCCTAHOBUTEIBHBIC,
9K30-U DHIOTEPMUYECKUE, PEaKIUd HOHHOTO
obMmeHa), pacTBop, AIIEKTPOJIUTHI,

IIPpHU3HAK HIJIN OCHOBaHMUA AJI | HECOJICKTPOJINUTHI, SJICKTPOJIUTHUICCKAAL




CpaBHCHHS,
00001IeHHS;
- ONpEAessATh IEIU AEATCIbHOCTH,
3aaBaTh IMMapaMeTPbl M KPUTEPUHU
UX JIOCTHIKEHUS,

- BBbIABJIATH 3aKOHOMCpHOCTI/I nu
MIPOTHBOPEYHS B pACCMAaTPHBAEMBIX
SBJICHHUAX

- BHOCHUTH KOPPEKTHBBI B
ACATCIIbHOCTD, OILICHHUBAThb
COOTBETCTBHE PE3YJIHTATOB IICIIAM,
OILICHUBAThHb pI/ICKI/I HOCJIC[[CTBI/Iﬁ
JEATENLHOCTH;

- pa3BI/IBaTB eraTI/IBHOC MBIIIJICHUEC
[IPH PELICHUH KU3HEHHBIX MIPOOIIEM

Kinaccupukanuum U

0) 0a3zoBBIe  HMCCJIEA0BATEIbLCKHE
aelcTBHA:

- BIAACTh HaBBIKAMH  y4eOHO-
HCCIIEIOBATEIILCKOW M MPOECKTHOM
JIESITEILHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBISIBJIATE MPUIUHHO-
CIEICTBEHHBIE CBSI3U u
aKTyaJIM3UpPOBAThH 3amauy,
BBIIBUTATh THUIOTE3Y €€ pelleHus,
HaXOINUTh apryMEHThI ISt
JIOKa3aTeabCTBa CBOUX

YTBEPKJICHUH, 33]1aBATh IIapaMeTPhl
Y KPUTEPHUU PELICHUS,

- aHaJ'[I/I3I/IpOBaTI> HOJ'Iy‘IGHHI)IG B
XOJI€ pEelIeHUs 3a1a4l PE3YJIbTaThl,
KpHTH‘I@CKI/I OLCHUBAThH nux
JIOCTOBEPHOCTh,  IPOTHO3UPOBATH
N3MCHCHHUEC B HOBBIX yCJ'IOBI/ISIX;

- yMETb IIEPEHOCHUTh 3HAaHHUSA B
MMO3HABATEIbHYI0O U MPAKTUYECKYIO
00J1aCTH KU3HEAEITEILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIABUTATh HOBBIC nneu,
npeajaraTb OpUTMHAJIbHBIE
IIoaxoabl 1 peH_IeHI/ISI;

- CIIOCOOHOCTE UX MCIIOIL30BaHUA B
MO3HaBaTeIbHON 1 COMMAIILHOM
MPAaKTUKE

Jucconuanmsa, OKHUCIUTCIIb, BOCCTaHOBHUTCIIb,
CKOPOCTH XUMHYSCKOMN pCaknuuu, XUMHUYICCKOC

paBHOBECcHE), TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOEHUS OpraHUYeCKUX
BEILIECTB AM. bytneposa, Teopus
ANEKTPOIUTAYECKOMN JICCOLIMAH,
nepuoauueckuii  3axkon .M. Menngeneena,
3aKOH COXpaHEHHUsI MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUIN A3BIK XUMUH,
(dakToJIOrMUeCKUe CBEIEHUS O CBOWMCTBAX,
CoCTaBe, MOJIy4EeHUHU u 0e301macHoM

HCIIOJIF30BAaHUM Ba)KHEHUIITHX HCOPTraHNYCCKUX
u OPraHu4YCCKux BE€IICCTB B 6I)ITy n
HpaKTH‘{eCKOﬁ JACATCIIBHOCTHU YCJIOBECKA,

- YMCTb BBIABJISITH XAPAKTCPHBIC IMPU3HAKHU U
B3aMMOCBA3b U3YYCHHBIX HOHSITI/II\/JI, IMPUMCHATH
COOTBCTCTBYIOIIMEC IIOHATHUA IIpU OIIMCAHUHA
CTPOCHUA U CBOICTB HCOpPraHU4YCCKUX H
OPraHu4YCCKuX BCIICCTB M HX npeBpameHI/Iﬁ;
BBISIBJIATh B3aMMOCBS3b XMMHUUYCCKUX 3HAHHUHU C

IIOHATHUAMHU n  [IpCACTAaBIICHUAMU APYyrux
CCTCCTBCHHOHAYYHBIX TPECAMETOB;
- YMETH HUCIIOJIB30BATb HanMCHOBaHU A

XMMHYECKUX COCAMHEHUM MEXKIYHAPOIHOTO
COI03a TEOPETUYECKON U MPUKIIAJHOW XUMUU U
TPUBHUAJIbHBIE HA3BaHUs BAKHEHUIIMX BEIIECTB
(oTuieH,  aleTwieH, TIMLepuH,  ¢eHod,
dbopmanibieTu, YKCyCHas KHUCIOTa, TIIUIUH,
YrapHbI Tra3, yYIJIEeKUCHbId Ta3, aMMHak,
rameHass  W3BeCTb, HeramieHas  W3BeCTh,
NMUTbEBasT coJa M JIPYyTUX), COCTaBIATh
(GbopMybl HEOPTaHUYECKHMX W OPTraHUYECKUX
BEILIECTB, YPABHEHUsS XUMHUUYECKUX PpEaKLUM,
OOBICHSATH 1704 CMBICI; MOATBEPKIAThH
XapakTepHble XMMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTaMHU 51
3aMUCsIMU YPAaBHEHUI XUMUUECKUX PEaKIIHii;

- yMETh YCTaHABJIMBATh MPUHAIEKHOCTh
M3YyYECHHBIX HEOPraHMYECKUX U OPraHMYECKUX
BEILIECTB K ONPEICICHHBIM KJIaccaM M TpyImam
COCIMHEHUM, XapaKTEpU30BaThb HX COCTaB M
BOKHEHIIME CBOWCTBA; ONPEACNSTh  BHJIbI
XUMHUYECKUX CBs3el (KOBaJICHTHas, HWOHHAasi,
MeTaJTn4decKasl, BOJIOPO/IHAS), THUIIBI
KPHUCTAJUIMYECKUX pemeToK BEIIIECTB;
KJIacCCU(PUITUPOBATh XUMUUECKHE PEAKITUH;

- chopMUpOBaThH MIPEJCTABIICHUSA: o
XUMHUYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJIHU
XAMHU B TIO3HAHUU SIBJIECHUW NPUPOJBI, B
(GOpPMUPOBAHUM  MBINUICHUSI U KYJIBTYPHI
JUYHOCTH, €€ (DYHKIIMOHAIIBHOW TPaMOTHOCTH,
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HEOOXOIUMOM JUIsI PEIICHUs] TMPAKTUYECKHUX

3aJjad U OKOJOTMYECKH  OOOCHOBAaHHOTO
OTHOIIIEHHS K CBOEMY 3/I0POBBIO M MPHPOTHON
cperne;

- YMETh IPOBOAUTH paCyYCThbl II0 XHUMUUYCCKHUM

dopmynaMm W ypaBHEHHMSAM  XHUMHYECKHX
peakuMii ¢ HUCHOJb30BaHUEM  (PU3UUECKUX
BEJIMYMH, XapaKTepU3YIOLIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBL: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA
BEIIIECTBA,; UCIIOJIb30BaTh CHCTEMHbIE

XUMHUYCCKUC 3HAHUA JIA IIPUHATUSA pCIJ_IeHI/Iﬁ B
KOHKPETHBIX KU3HCHHBIX CUTyalusix,
CBA3aHHbIX C BCUICCTBAMU U UX ITPUMCHCHUCM

OK 02.
Hcnons3oBarts
COBpPEMEHHBIE
CpeacTBa
MIOUCKaA,
aHaJu3a u
UHTepIpeTanu
u nHpopMauH
u
UH(POPMAIHOH
HBIE
TEXHOJIOTUU
s
BBITTOJTHEHUS
3a1a4
npogdeccronan
BHOU
JeSITeITbHOCTH

B o0iacTm HEHHOCTHM HAYYHOIO
NMO3HAHUA:

- c(hOpMUPOBAHHOCTH
MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSL  HAyKH U
00II1eCTBEHHOH MPaKTUKH,
OCHOBAaHHOI'0 Ha JIHAJIOTE KYJbTYD,
CIOCOOCTBYIOLIETO OCO3HaAHMIO
CBOEro MECTa B IOJHUKYJIBTYPHOM
MHUPE;

- COBEpILICHCTBOBAHME SI3IKOBOU M
YUTATEIHLCKON KYJIbTYPBI Kak
CpPEACTBA B3aMMOJCHCTBUS MEKIY
JIIOZBMHU U IIO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTH Hay4YHOU
JIeSITEIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATh MPOEKTHYIO u
HCCIIEIOBATENbCKYIO JEATEIbHOCTD
WHIABHUAYaIbHO U B IPYIIIIE;

OsBJianenue YHUBEPCAJIbHbIMHU
yueOHBIMU MO3HABATEJLHLIMH
NeHCTBHAMM:

B) padoTa ¢ nunopmanmeii:
- BIJIaJIETb HAaBBIKAMHU TIOJYYEHHS

uHpopMalud U3 HCTOYHHKOB
pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBISATh  TOUCK,  aHaJu3,
CUCTEMATU3ALINIO0 "
MHTEpPIIpETAINIO uHbopMauu
pas3nuyHBIX ~ BUIOB U (opm
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHl B Pa3IUYHBIX
dbopmaTax Cc y4eTOM Ha3HAYCHHS

uHpopManuu u LEJIEBOH
ayJINTOPHH, BbIOMpas
ONTUMAJIbHYIO bopmy

MMPCACTABJICHNA U BU3YyaJIN3alluN,

- yMeTb IUIAHUPOBATb M  BBIIOJHATH
XUMHUYECKUH  AKCHEPUMEHT  (TpeBpalleHus
OpraHMYECKHUX BEIIECTB IIPU HArpeBaHUH,
IIOJIy4YEHUE DTHUJICHA U M3YYEHUE €r0 CBOMCTB,
KAUeCTBEHHbIE  pEaKUMU Ha  albJETUJBL,
KpaxMmaj, YKCYCHYH KHCJIOTY; JI€HaTypanus
O€JKOB INpH HArpeBaHUM, LBETHbIE pPEAKLUU
O€JIKOB; IPOBOIUTH PEAKIIMUM HOHHOTO OOMEHa,

onpeneNniaTh  CpeAy  BOAHBIX  PacTBOPOB,
KaueCTBEHHbIE  PEaKkIUu  Ha  cyiabdar-,
KapOOHAaT- M XJOPHUJ-aHUOHBI, HAa KaTHOH

aMMOHWUSL; peliaTh HIKCIEPUMEHTAIbHBIE 33/1a41
nmo temam "Metamnel" u "Hemeramnel") B
COOTBETCTBMM  C  TpaBWJIaMU  TEXHHUKHU
0€e30MacHOCTH MpU OOpAaIeHUH C BEIIECTBAMHU
u 1a00paTOPHBIM 000pyI0BaHNEM;
NPEACTABIATh  pPe3yJAbTaThl  XUMHUYECKOIO
JKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakiuil U GopMyIHpoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- yMeTh  aHAIW3HpPOBaTh  XHUMHUYECKYIO
uHpopMaIio, TOJydaeMyl0 U3  pPa3HBIX
MCTOYHUKOB (CPEACTB MacCOBOM MH(MOpMALINU,
cetb HTEpHET U IpyTHE);

- BJIAJIETh OCHOBHBIMU METOJAMH HAaY4YHOTO
MMO3HAHMS BEIIECTB W XWMHUYECKHX SIBICHUU
(HabnrofeHne,  M3MEpPEHHe,  JKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YME€Tb MPOBOAUTH PACUETHl MO XUMHUUYECKUM

dbopMynaM U ypaBHEHHMSIM  XHUMHUYECKHUX
peakiuMii ¢ HUCHOJb30BaHUEM  (PU3UUECKUX
BEJIMYMH, XapaKTepU3YIOIIMX BeElleCTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00BeMa
(HOpMaJibHbIE YCIIOBHSI) Ta30B, KOJIMYECTBA
BELIECTBA, HCII0JIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHSITUS PEeLIeHUH B
KOHKPETHBIX AKU3HEHHBIX CUTyalusx,

CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUEM
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- OLICHUBATh
JETUTUMHOCTh ~WH(pOpMaIuu, ee
COOTBETCTBHE MPaBOBBIM u
MOPaTbHO-ITUYECKHM HOPMaM;

- UCTIOJIb30BaTh cpeacTa
MH(POPMALMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B
pelieHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3aaq c
cOOIr0IeHUEM TpeboBaHU
PrOHOMUKH, TEXHUKH
0€30MacCHOCTH, THTHCHBI,
pecypcocOepekeHnsi, MpPaBOBBIX U
ATHYECKUX HOPM, HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

- BJIQJICTh HaBBIKAMHU
pacro3HaBaHMSI U 3aITUTHI
nHpopManuu, HHOOPMAITMOHHOM
0€30I1aCHOCTH JIMYHOCTH,

JOCTOBECPHOCTD,

OK 04.

D¢ dexTnBHO
B3aHUMOJEICTBO
BaTh U
pabortarth B
KOJUUICKTUBE U
KOMaHjIe

- TOTOBHOCTbL K CaMOpPAa3BUTHUIO,

CaMOCTOSITEJIbHOCTU "
CaMOOIIPEICIIEHUIO;
-OBJIa/ICHUE HAaBBIKAMHM  y4eOHO-

HCCIIE/IOBATEIILCKOM, MPOEKTHOU U
COILTMAJIBHOM ACSITEIBHOCTH;

OsBJianenue YHUBEPCAJIbHbIMHU
KOMMYHHKATHBHBIMU
NeHCTBHAMM:

0) coBMeCTHAA JeATEeIbHOCTD.

- [OHMMaTh M  MHCIOJIb30BaTh
MpPEUMYIIECTBA  KOMAaHJHOH U
WH/UBUYAJIbHOU paboThI;

- IPUHUMATH IEJIH COBMECTHOU
JESATEIBHOCTH, OpPraHU30BbIBATH U
KOOpJIMHUPOBATh JEHCTBUS IO €€
JOCTUKEHHUIO:  COCTABIIATH  ILUIAH
JNEWCTBUM, paCHpENENsiTh pOJIU C
y4ETOM MHEHUII  y4aCTHUKOB
o0cyXIaTh pe3ynbTaThl
COBMECTHOI paboThI;

- KOOPIUHHUPOBaTh U BBINOIHSTH
paboTy B YCIOBHSIX peabHOTO,

BUPTYaAJILHOTO u
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIIATH IMO3UTHUBHOE
CTpaTErMYeCKOe  MOBEJICHHE B

Pa3IMYHBIX CHUTYyalMsIX, HPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, OBITH
MHUIMATUBHBIM

OBaajenue YHHBEPCAJbHBIMHU

- yMeTb IUIAaHUPOBATb U  BBINOJIHATH
XUMHUYECKUH  AKCHEPUMEHT  (TpeBpalleHus
OpPraHMYEeCKUX BEINECTB IIPU HArpeBaHUU,

IIOJIyYE€HUE ITUJIEHA U U3YYEHHE €ro CBOMCTB,
KaueCTBEHHbIE  pEakUWu Ha  albJCeTUJbl,
Kpaxmall, YKCYCHYI KHCIIOTY; JeHaTypaius
OENKOB MpH HArpeBaHUM, IIBETHBIC PEAKIIUU
OENIKOB; MPOBOAUTH PEAKIIMH HOHHOTO OOMEHa,

ONpENENATh  Cpelly  BOJHBIX  PAacTBOPOB,
KaueCTBEHHbIE  pEakIuu  Ha  cyiabdar-,
KapOOHAaT- ¥ XJOPHUJ-aHUOHBI, HAa KaTHUOH

aMMOHHUS; pelIaTh SKCIIEPUMEHTAIIbHBIE 3a1a4U
no temam "Meramisl" u "Hemertamnel") B
COOTBETCTBUM  C  IpaBWJIaMU  TEXHUKHU
0e30macHOCTH MpHU OOPALIEHUU C BELIECTBAMHU
u 71a00paTOpHBIM o0opynoBaHueM;
NpPEJCTaBIATh  pe3yiabTaTbl  XUMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUH
COOTBETCTBYIOLIUX pEaKIil 1 (HOpMyYIUPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB




PEryjassTUBHBIMHA JeHCTBUSAIMM:

I') IpUHATHE Cce0s MW JAPYrux
JI0Nen:

- HpI/IHI/IMaTB MOTHUBEI U apr YMGHTBI
OpPYrUX  JIIOJAEH TMpu  aHAINU3E

PE3YIIbTATOB IEATEIHHOCTH;
- NMPU3HABATh CBOE IMPABO M IPaBO
JPYTUX JIIOJIeH Ha OIIHOKH;

- pa3BHBaTh CIIOCOOHOCTH TOHMUMATh
MUD C TTO3UIUH IPYTOr0 YEIIOBEKA;

OK 07.
ConeiicTBOBaThH
COXPaHEHHUIO
OKpYy>Karoleu
Cpelbl,
pecypcocoepex
SHHUIO,
MIPUMCHSITH
3HaHUS 00
W3MCHCHHUU
KJIUMaTa,
TIPUHIIHAITHI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,
3¢ pexTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX
CUTYaITUSX

B 00J/1acTH 3K0J10rHY€eCKOro
BOCIIUTAHHUA:

- c(OpMHPOBAHHOCTH
9KOJIOTUYECKON KYJbTYpBI,
IIOHMMAaHHUE BIIMSAHHUA COLUAIBHO-
JKOHOMHMYECKHX  IIPOLECCOB  Ha
COCTOSIHUE IIPUPOJHON u
COLMAIbHOU  CpEIbl, OCO3HAHME
r7100aJIbHOTO XapakTepa

9KOJIOTMUYECKUX MPOOIIeEM;

- IUIAHUPOBAHHUE U OCYLIECTBICHUE
JICWCTBUI B OKPYKalOUIEH Cpele Ha
OCHOBE 3HAaHHUs LIeJIEW YCTONYMBOrO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEINpUSATUE JIEUCTBU,
IIPUHOCAIIMX BpPEI OKPYKAIOLICH
cpene;

- YMEHHE MIPOTHO3UPOBATH
HEONaronpusITHBIE JKOJIOTUYECKUE
MOCJENCTBUS  TPEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- pacuupeHue OIbITa AeATeTbHOCTH
9KOJIOTUYECKON HAIPaBIEHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEI0BATENIBCKOW, IPOEKTHON U
COITMAJIBHOM AeSITEIBHOCTH;

- chopMHpOBaTH IIPECTaBICHMUS: 0
XUMUYECKON COCTAaBJISIOLIEN
€CTECTBCHHOHAYYHOW KapTUHBI MHpa, POJIHU
XUMHM B T[IO3HAHUU SIBI€HUH NpUPOIBI, B
(GOpPMHpPOBAHUU  MBIIUIEHUS M KYJIbTYpPbI
JMYHOCTH, €€ (PYHKIHMOHATHHON T'PaMOTHOCTH,
HEOOXOAUMOW JUIl pelIeHHUs MPaKTHYECKUX
3aJa4 M 3KOJOTMYECKM  O0OOCHOBAHHOI'O
OTHOLIEHMSI K CBOEMY 310POBbIO U NPUPOIHON
cpene;

- yMeTb COOJIOJaTh IpaBUia HKOJOTHYECKU
1enecooOpasHoro IMoBeAeHHs B ObITY U
TPYZAOBON AEATEIBHOCTH B LENAX COXPAHEHUS
CBOErO 370pOBbA M OKPYXAIOWIEH MPUPOIHOU
Cpellbl; YUUTHIBATh ONACHOCTb BO3JECHCTBUS Ha
JKUBbIE OPraHU3Mbl OIPEAEICHHBIX BEIIECTB,
IIOHMMAsl CMBICJI IIOKa3aTels IpeleibHON
JIOITyCTUMOW KOHIIEHTpalun




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM JTUCIUILINHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72
B T.4.

OcHoBHOe coJep:kaHue 64
BT. U..

TEOpeTUIecKoe o0yueHue 30
MPAKTUYECKHUE 3aHITUS 24
1abopaTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TEOpeTUIeCKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUS 4
ITpomexyTounas arrectamus (1uddepeHINpOBaHHBIN 3a4eT) 2
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2.2. TeMaTuyeCcKMil IJIAH U COAEPKAHME TUCHUILIHHBI

HauMmenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro Marepuasa (0CHOBHOE U
npodeccuoHaILHO-OPUEHTHPOBAHHOE),
JIadopaTopHbIe M NPAKTHYECKUE 3aHATHS,
NMPUKJIAIHONH MOAYJIb

O0beM
4acoB

dopmMupyemble
KOMIIeTEeHIIUH

1

2

4

OcHoBHoOe coepkaHue

Pazjen 1. OcHOBBI CTPOEHHS BelleCTBA

Tema 1.1.
Crpoenue
aToOMOB
XHUMHYECKHUX
9JIEMEHTOB U
pupoja
XUMHYECKOM
CBSI3U

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

N~ O

OK 01

CoBpemeHHas MOJEJIb CTpOECHUS aroma.
CHMBOJIMYECKUH S3BIK XUMHUH. XUMHYECKHUH 3JIEMEHT.
DnekTpoHHas KoHpurypamus atoma. Knaccudukarus
XUMHAYECKMX  3JEMEHTOB (Ss-, P-, d-3meMeHThI).
BanenTtHbie 351eKTpoHBI. BajneHTHOCTb. DIEKTpOHHAs
npupoza XUMHUYECKON CBSI3H.
DJIEKTPOOTPULIATEIBHOCTh. BUbI XMMHUYECKON CBSI3U
(KoBasieHTHAsl, HOHHAsI, METAJIMYECKasi, BOJOPOHAs)
1 CIIOCOObI ¢ 00pa3oBaHUs

HpaKanecmle 3aHATHUSA

Pemenune 3agaHuii Ha MCIOJIB30BAHME XUMHYECKOU
CUMBOJIMKH u Ha3BaHUU COCIMHEHHUN o
HOMEHKJIAType MEXyHapOJIHOI O coro3a
TEOPETUYECKON U MPUKIAJHON XUMUU U TPUBUAJIbHBIX
Ha3BaHUIl I COCTaBIEHHUS XUMHYECKUX (opMyI
JIByXaTOMHBIX COEAMHEHHH (OKCHIOB, CYIb(PUAOB,
TMIPUIOB U T.I.) M JPYTUX HEOPraHUYECKHUX
COEIMHEHMI OTAENBHBIX KJIacCOB.

[IpakTnueckue 3agaHus Ha YCTAHOBJIIEHHE CBS3U
MEX/y CTPOCHHEM aTOMOB XMMUYECKUX DJIEMEHTOB U
NEPUOANYECKUM HM3MEHEHUEM CBOMCTB XUMHUYECKHX
9JIEMEHTOB U MX COEAMHEHUH B COOTBETCTBUHU C
nosiockeHneM Ileproarueckoit cucTeMsl.

Tema 1.2.
[Tepuonnueckuii
3aKOH U
tabmuma J[. 1.
Menneneena

OcHoBHOE coaepkaHue

OK 01

HpaKaneCKne 3aHATHUSA

OK 02

[Tepuoanueckasi cucTeMa XMMHUYECKUX DJIEMEHTOB
.. MenneneeBa. ®U3NYECKUM CMBICT
[Tepuonnueckoro 3akona /.M. Menaeneena.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX
BEIIECTB B COOTBETCTBHHU C IIOJIOKCHUECM
XUMHUYECKOTO d1eMeHTa B [lepronnueckoii cucreme.
MupoB033peHUYECKOE U HAyYHOE 3HAYEHUE
[Tepuonnueckoro 3akona /.M. Menaeneena.
IIpornoss! .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHX DJIEMEHTOB.

Pemrenre npakTMKO-OpUEHTUPOBAHHBIX
TEOPETHYECKUX 3aJaHUI Ha XapaKTepU3aIHIO
XHMHYECKHX 3JIEMEHTOB «MeTalInuecKue /
HEMETaJNIMYSCKHUE CBOMCTBA,
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3IEKTPOOTPULATEIHLHOCTh XUMUUYECKHUX 3JIEMEHTOB B
COOTBETCTBHUH C MX JICKTPOHHBIM CTPOCHHEM U
MOJIOXKEHUEM B MEPUOANUECKON CUCTEME XUMUYECKHUX
anemenToB .M. MenaeneeBay

Paznen 2. Xumuueckue peakuumn

10

Tema 2.1. Tumer
XUMHYECKHAX
peakuuii

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Krnaccudukanus u TUIIBI XUMUYECKUX PEaKIuil ¢
y4acTHEM HeopraHudeckux seuecTB. CocTaBieHue
YpaBHEHUI peakuil COCAMHEHUS, PA3IOKECHHUS,
3aMelieHus, 0OMeHa, B T.4. pEaKkIfil TOpeHus,
OKHCJICHUS-BOCCTAHOBJICHHUSI.

VYpaBHEHUsI OKUCIEHUSI-BOCCTaHOBIIEHUS. CTENIEHb
okucaeHusi. OKHCINUTENb U BOCCTAHOBUTEb.
CocraBiieHne U ypaBHUBAaHUE OKHCIUTENIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN METOJOM AJIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaxkuuu B IpUpo/ie, MPOU3BOACTBEHHBIX MPOIEccax U
KHU3HEESTEIIbHOCTH OPraHU3MOB

HpaKanecmle 3aHATHUSA

KonuuectBeHHble OTHOHIEHUST B XUMUU. OCHOBHBIE
KOJIMYECTBEHHBIEC 3aKOHbl B XUMHUU M PACUETHI IO
yYpaBHEHUSM XUMHUYECKMX peakuuid. Monp Kak
€IMHMIIa KOJIMYecTBa BellecTBa. MousipHas Macca.
3aKOHBI COXpPAaHEHMS MacCbl W HHEPruu. 3aKOH
ABoraapo. Momsipabiii 06beM ra3oB. OTHOCHTENIbHAS
IJIOTHOCTh  ra3oB. PacueTsl 1O  ypaBHEHHUSM
XUMUYECKUX PEaKIUi C HCIOIb30BaHUEM MACCHI,
o0bemMa (HOpManbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA
BElIeCTBa

OK 01

Tema 2.2.

DNEKTPONUTHYEC
Kasi JUCCOLHAIs
¥ MOHHBINA 00OMEH

OcHoBHOE€ CoACpKaAHUEC

TeopeaneCKoe oﬁyqeﬂue

Teopust BAEKTPOIUTHUECKON auccounanuu. HOHBIL
DNEKTPONHTBI, HEINEKTPOJUTHI. Peakiuum HOHHOrO
obmena. CocraBieHue peakluii HOHHOTO OOMeHa
MyTEM COCTAaBJIEHUS MX TMOJHBIX M COKpPAIIEHHBIX
WOHHBIX ypaBHEHUW. KuCIOTHO-OCHOBHBIE pPEaKIIMH.
3ajiaHus Ha COCTABJIEHUE MOHHBIX PEaKINil

JlaGopaTropHble 3aHATUA

JlabopaTtopHas paboTa “THITbl XUMHUYECKUX PEaKIIHii”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY
UCXOJHBIX M 00pa3yoNINXCcs BEUIECTB) U IPU3HAKOB
XUMHYeCKHX peakiuii. [IpoBenenue peakiuii HOHHOTO
oOMeHa, onpeJielIeHue CpeJibl BOJHBIX PaCTBOPOB.
3agaHus HA COCTABJICHHE HOHHBIX pEeaKIUil

KouTtpoubHasn
padora 1

CTpOeHI/Ie BCIICCTBA U XUMUUYCCKHE PCAKIITNU

OK 01
OK 04

Pazpea 3.

CTpoeHne 1 cBOICTBA HEOPrAaHMYECKHX BelleCTB

16

Tema 3.1.
Knaccudukanus,

OcHoBHOe coepkaHue

Teopernyeckoe o0yueHue

OK 01
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HOMEHKJIaTypa 1
CTpPOCHHUE
HEOPTraHUYECKHUX
BEIIECTB

[Ipenmer Heopranuyeckoit xumuu. Kimaccuduxamus
HEOPraHW4YeCKHX BemecTB. [IpocTeie U CoXkHbIE
BeniecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEILIECTB
(OKCHIBI, THAPOKCHUIBI, KUCIIOTHI, COJIM). B3anMocBs3b
HEOPraHUYECKHUX BEIECTB. ArperaTHbIC COCTOSHUS
BemlectBa. Kpucrannuyeckue u amop(Hbie BeliecTsa.
Tunel KPUCTAITMYECKUX PELIETOK (aTOMHas,
MOJIEKYJIsIpHasl, MOHHAs, METAJIINYECcKas).
3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOUN peleTKH. 3aBUCUMOCTh
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUA
XUMHUYECKOM CBS3U U TUIA KPUCTAIUINYECKOU
penretku. [TpranHbl MHOro0oOpa3us BEIIECTB

HpaRTn'{ecmle 3aHATHSA

HomMmeHnkiiatypa HeOpraHm4ecKkux BEIIECTB: Ha3BaHUE
BEIIECTBA UCXOJIS U3 UX XUMUIECKOU (DOPMYITBI HITH
COCTaBJICHHE XUMUYECKON (hOPMYIIBI UCXOIS U3
Ha3BaHMsI BelecTBa o MexayHapoanoi (MIOITAK)
WJIY TPUBUAIBHOM HOMEHKIIATYE.

Pemrenue mpakTuyeckux 3aaHui 1Mo KiaccuUKaIuu,
HOMEHKJIaType u XUMUYECKUM bopmynam
HEOPraHUYeCKHX  BEIIECTB  PAa3IUYHBIX  KJIACCOB
(yrapuelif ra3, yriaekuciblii ra3, aMMHak, TraimieHas
W3BECTh, HEralieHass W3BeCTh, IIUTbEBas coAa U
IpyTUX): Ha3bplBaTh U  COCTaBIATH  (POpPMYIBI
XUMHUYECKUX BEILECTB, ONPEACNISITh MPUHAMICKHOCTh
K KJaccy.

Ucrounnku xumuyeckon nHpopmaruu (CpeacTs
MaccoBoi nHpopmaluu, cetb IHTEpHET U ApyTrHe).
[Touck uapopmManmu 1Mo Ha3BaHUSM,
uaeHTHHUKATOpaM, CTPYKTYPHBIM opMynaM

OK 02

Tema 3.2.
duzuko-
XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue

Mertamnel. OOmue Qu3ndeckue W XUMHUYECKHE
cBoiicTBa MeTaiuioB. CriocoObl MmojyuyeHus. 3HaYCHHE
METaIJIOB M  HEMETaUIOB B TpUpole U
KU3HEICATCIILHOCTH  YEJIOBEKa W OPraHU3MOB.
Koppo3us wmeTamnoB: BUIBI KOPPO3UH, CIHOCOOBI
3aI0UTHEI METAJUIOB OT KOPPO3HUHU

Hemeramnpl. OOmue Qu3nueckue U XUMHUYECKHE

CBOMCTBa  HEMETAJLJIOB. Tunnunele  CBOWCTBa
HemetraiioB IV— VII rpynn. Krnaccudpukamus u
HOMEHKJIaTypa COETMHEHUIN HEMETAJUIOB.

prFOBOpOTBI OHMOT€HHBIX 3JIEMCHTOB B IIpHUpoac

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPTraHNYCCKUX BCIICCTB (OKCI/I}IOB, TUAPOKCHUIOB,
KHCJIOT, colleit u )Ip) 3aKOHOMCpHOCTI/I B UIBMCHCHHH
CBOMCTB IMPOCTBIX BEHIECTB, BOAOPOAHBIX
COGHHH@HHﬁ, BBICHINMX OKCHUJ0OB U TUAPOKCHUJIOB

IIpakTHYeckue 3aHATHA

OK 01
OK 02
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CocraBiieHHE YpaBHEHMH XUMHYECKMX pEaKIMd C
y4acTHeM IIPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEUICCTB: META/LIOB M  HEMETAUIOB;  OKCHOB
METAJUIOB, HEMETAUIOB M aM(OTEPHBIX 3IIEMEHTOB;
HEOPTraHMYECKUX KHCJIOT, OCHOBAHHHA M aM(OTEpHBIX
TUIPOKCHUJIOB; HEOPraHUYECKUX conei,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA, COCTaB,
[OJTy4eHHe U 0e30I1aCHOE UCII0JIb30BAaHUE BaXKHENIIINX
HEOPTraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOM
JESTEIIbHOCTH YEJIOBEKA

Tema 3.3.
Nnentudukanus
HEOPraHMYECKUX
BEIIIECTB

OcHoOBHOE co/lep:KaHue

JlabopaTopHble 3aHATHSA

JlaGopaTopHas pabora «nentudukanus
HEOPTaHWYECKHUX BEIICCTBY.

Pernrenne sKCepUMEHTANBHBIX 3a/1a4 110 XUMHYECKUM
CBOWCTBAM  METANIOB M HEMETAJIOB, IO
pacro3HaBaHMIO U MOJIYYCHHIO COCIMHEHUI METaJIOB
Y HEMETAJUIOB.

WneHTudukanuss  HEOPraHMYECKHMX  BEIIECTB  C
WCIIOJIb30BaHUEM WX (PU3UKO-XHUMHYECKUX CBOWCTB,
XapaKTePHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHBIC
peaknuu Ha CyibdaT-, KapOoHAT- U XJIOPHI-aHUOHEI,
Ha KaTHOH aMMOHUS

KoHnTpoabHasn
pab6ora 2

CBoiicTBa HEOPTraHUYECKUX BEIIECTB

OK 01
OK 02
OK 04

Pa3znen 4.

CTpOCHHe M CBOMCTBA OPraHMvYeCKMuX BEIIECTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMECHKJIaTypa
OpPTaHHYECKUX
BEIIIECTB

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue

[TosiBiieHME U pa3BUTHE OPraHUYECKOM XUMHH KaK
Hayku. [Ipeamer opranndeckoit xumun. Mecro u
3HA4YECHHUE OPTAaHUYECKOW XUMUHU B CUCTEME
€CTECTBEHHBIX HAYK.

XHMMHUUYECKOE CTPOCHHE KaK MOPSALOK COCIMHEHUS
aTOMOB B MOJIEKYJ€ COIJaCHO MX BAJIEHTHOCTH.
OCHOBHBIE ~ TIOJIOKEHUS  TEOPUM  XMMHUYECKOTO
CTpOCHUSA OPraHUYEeCKUX COEIMHEHH AM.
byrnepoBa.  YrnepoaHbI  CKEJET  OpPraHU4ECKOR
MOJIEKYJIBI. 3aBHCHUMOCTh CBOWCTB  BEIIECTB  OT
XUMHUYECKOTO CTpPOeHMs Moiekyn. HMsomepus wu
HU30MEDPBI.

Ilonatue o (¢yHKUMOHANBHOM rpymme. Paaukai.

[puHIMIBI KJ1accupuKauu OpraHUYECKUX
coenMHeHU. MexayHapoaHas HOMEHKIATypa |
TIPUHIIMIIBI HOMEHKJIaTyphbl OpraHUYeCcKHX
coenunenuil.  IlomsTme 00  a3oTconepXKamux
COETMHEHUSX, OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX
(yrneBonax, JKupax, Oenkax u ap.),

BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHUSX  (MOHOMeEp,
IIOJINMEP, CTPYKTYPHOE 3BEHO)

OK 01
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IIpakTuyeckue 3aHATHSA

Homenkiatypa OpraHU4eCKHUX COCIMHEHUIN
OTJIENIbHBIX KJIacCOB (HACBILICHHBIC, HEHACHIIIICHHbBIE U
apOMaTUYECKUE YIIEBOJOPOIbI, CHHUPTHI, (EHOJBI,
aJbJIETU/Ibl, KETOHbI, KapOOHOBBIE KHCIOTHI U [p.)
CocraBiieHHE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMyIl OpraHMYECKHUX BEIIECTB OT/EIbHBIX KJIAacCOB,
UCIOJIb3YSl HMX Ha3BaHUS 110 CHCTEMaTHYECKOH U
TPUBUAIBHON HOMEHKJAType (STWJIEH, alleTUJICH,
TIMLepuH, GeHomn, GopManbAeTua, YKCyCHas KHCIIOTa,
TJIMIIHH). Pacuetsl MpOCTEUIIICH hopmyIbI
OpPraHMYECKON MOJIEKYJbl, UCXOJs U3 3JIEMEHTHOIO
cocrana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOE co/lep:KaHue

12

Teoperuueckoe o0yueHue

OU3NKO-XUMUYECKUE CBOICTBa OpPraHUYECKUX
COEUHEHUI  OTHENbHBIX KJIAcCOB (OCOOEHHOCTH
KJIaccupuKallud ¥ HOMEHKJIATypbl BHYTPH Kiacca;
TOMOJIOTUYECKUH psAn U oOmas hopmyia; u3omepus;
¢dbusznueckue CBOWMCTBAa; XUMHYECKHE CBOICTBA;
CIIOCOOBI TIOJTyYEHUS):

—  TpeneibHbIE  YIAEBOAOPOABl  (aNKaHBl |
HMKJIOAJKaHbl). ['OopeHMe MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB TEIUIA B MPOMBILIUIEHHOCTH U
ObiTy. CBOWMCTBA  MPUPOJTHBIX  YIJIEBOJOPOJIOB,
HAax0’KJICHUE B MPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HeTpeJeNbHbIe (aJTKEeHbI, aTKWHBI U aJKaJUeHbI) U
apOMaTUYECKHE YIIIEBOAOPObl. ['opeHue areTuieHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHHU JIst
CBapKH U PE3KU METAJJIOB

— KHUCIIOpOACOAEpkalllue COeAUHEHUsS (CIUPTHl U
(deHomnbl, KapOOHOBBIE KUCIOTHI U d(PUPHI, ambACTUIBI
U KETOHBI, OKUPBL, YyrieBojbl). IlpakTuyeckoe
MPUMEHEHHE JTHIICHTIIMKOMS, THIepuHa, (eHomna.
[Ipumenenue dbopmanbaeruna, aneTanbAeTua,
YKCYCHOM KHUCIOTBL. Mpuia Kak COJM  BBICIIMX
KapOOHOBBIX KMCJIOT. MOOIIIME CBOWCTBA MbLja

—  a3oTconepKalMe  COeAWHEHUs  (aMHUHBI U
AMUHOKHCIIOTBI,  Oenku).  BblcOKOMONeKynsipHbIC
COCMUHECHHUS (CHMHTETHYECKHEe U  OMOJIOTHYECKH-
aKTUBHBIE). MOHOMED, MOAUMEDP, CTPYKTYPHOE 3BEHO.
[Tonmumepwu3anus dTUICHa Kak OCHOBHOE HaIlpaBJICHUE
€ro HMCIT0JIb30BaHUS.

['eneTnveckas CBs3b MEXKIY KJIACCAMU OPTaHUYECKUX
COCIMHEHU

IIpakTHYeckue 3aHATHA

CBolicTBa OpPraHMYECKHX COEAMHEHHUN OTAEIbHBIX
KJIaCCOB (TpuBHANBHAS u MEXIyHapoaHas
HOMEHKJIaTypa, XHWMHYECKHE CBOMCTBA, CIIOCOOBI
MOJIyYEHUs1): Tpe/e/ibHbIe (JIKaHbl W LMKJIOAJKAHbI),
HempeenbHble (aJKeHbl, AJIKUHBl U allKaJueHbl) U
apoOMaTHYECKHUE YTIIEBOJAOPOJIbI, CIUPTHI U (PEHOIIBI,

OK 01
OK 02
OK 04
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KapOOHOBBIE KUCIOTHI M 3()UPBI, aTbJETUIbI U KETOHHI,
aMHHBl ¥ aMHHOKHCJIOTBI, BBICOKOMOJEKYJISPHbIC
COoeMHEHUs. 3aJaHusi Ha COCTABJICHUE YpaBHEHHI
XMMHYECKHX PpEaKIUid C y4acTHEM OpraHu4ecKuX
BEIIECTB HA OCHOBAHMH X COCTaBa M CTPOCHUS

CocraBieHue cxeM peakuuil (B TOM 4YMcIe IO
MIPEIIOKEHHBIM LEeIoYKaM [IPEBPALCHUI),
XapaKTEePU3YIOIINX XUMHUYECKHE CBOICTBa
OPraHUYECKUX COCIMHEHHHM OTACIBHBIX KJAacCOB,
CIOCOOBl UX IOJIy4EHHMs] M Ha3BaHUE OPTraHUYECKUX
COCIMHEHUM 110 TPUBHAIBHOW WJIM MEXKIyHapOIHOMN
CUCTEMAaTUYECKOM HOMEHKJIATYpE.

Pemenne IIPAaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUK Ha CBOMCTBA OPraHUYECKHX
COEJIMHEHUH OTJENIbHBIX KJIACCOB

JlabopaTopHas padora

JIaGoparopHnas pabota “IIpeBpalieHuss OpraHu4ecKUx
BELIECTB IPU HarpeBaHuu'".

[lonmyyenue STWieHAa W H3yYE€HHE €ro CBOWCTB.
MogaenupoBanue MOJIEKYJI u XUMHUYECKHUX
IIpEeBpalleHN Ha IpUMepe ITaHa, STUIICHA, alleTUIIeHa
u Jp.

Tema 4.3.
Nnentudukanus
OpPraHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MIPUMEHEHNE B
OLITOBOH U
MIPOU3BOJICTBEHH
OU IeATEeNbHOCTH
yeJI0BEKa

OcHoBHOE€ CoAcCpKaHUEC

TeopeaneCKoe oﬁyqe}me

buooprannueckue coenuHenusa. IIpumenenue wu
Ouosiornyeckas poib  yriaeBojoB.  OxucieHue
YTJI€BO/IOB — UICTOYHHUK YHEPTHH JKUBBIX OPraHU3MOB.
Ob6nactu mpuMeHeHHUs: aMUHOKHUCIOT. [IpeBparenus
O0enkoB MuIM B opraHuzMe. buonoruueckue
¢bynkuun 6enkoB. buonornyeckue QyHKIMM KUPOB.
Ponp opranmueckoll XMMHMM B pEIIEHUU MpoOsieM
MUIIEBOM 6€3011aCHOCTH

Ponp opranmueckoll XMMHMM B pEIIEHHUH MpoOsieM
SHEpPreTH4ecKoil  06e30macHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3/IaHUM HOBBIX MAaTE€pUAJIOB, HOBBIX
VCTOYHHUKOB SHEPruM (ajJbTepHATHBHBIE HCTOUYHUKHU
sHeprun). OnNacHOCTh BO3JCUCTBUS HAa IKUBBIE
OpPraHM3Mbl OPTraHMYECKUX BEIIECTB OTAEIBHBIX
KjaccoB  (yIJeBOJOpONbI,  CHUPTHI,  (DEHOJIBI,
XJIOPOPraHUYECKUE TPOU3BOIHBIE, aJIbACTHIIBI U JP.),
CMBICII ~ TIOKa3aTelsd  IPEeAeNIbHO  JIOIYCTUMOM
KOHILEHTpaLUU

JlaGopaTropHble 3aHATUA

JlabopaTopHas pabora: “Unentuduxanus
OpraHUYECKUX COCTUHEHUM OTIENbHBIX KJIACCOB™
WNnentuduxarms OPraHUYECKUX COCTUHEHUN

OTIENBHBIX KJIACCOB (Ha TpuUMepe albAErHJIOB,
Kpaxmala, yKCYCHOM KHCIOTbI, O€IKOB W T.I.) C
UCTOJIb30BAHUEM HX (PU3MKO-XMMHUYECKHUX CBOICTB U
XapaKTepHBbIX KAueCTBEHHBIX peakuuil. JleHarypanus
Oenka mpu HarpeBaHUM. L[BeTHbIe peakiyu OETKOB.

OK 01
OK 02
OK 04




BO3HMKHOBEHHME aHAJIUTUYECKOTO CHUTHaja C TOYKHU
3peHusi XMMHUYECKUX TMPOLIECCOB MpPU MPOTEKaHUU
KaueCTBEHHOU peakuuu, 103BOJISIOILEN
UICHTU(PUIUPOBATh MPEIJIOKEHHbIE OpPraHUYECKue
BELIECTBA

KonTposabHas
pa6ora 3

CTpyKTypa U CBOICTBa OPraHUYECKHX BEUIECTB

Pazpea 5.

Kunernueckue " TePMOAUHAMUYECKUE
3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX
peakuuii

CxkopocTb
XUMHYECKHX
peaKuui.
XumMmuyeckoe
paBHOBecCHE

OcHoBHoOe coepkaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

CKOpOCTh peakiiuM, €€ 3aBUCHMOCTh OT Pa3IMUHbBIX
(GakTopoB:  NPUPOIBl  pEarupyroIIUX  BEIIECTB,
KOHIICHTPAILUU PEarupyroIIfX BEIIECTB, TEMIIEPATyPhI
U IUIOLIAJY PEAKIUOHHOW MOBEPXHOCTU. TeruioBbie
3¢(deKThl  XUMHYECKHX  peakiuid. DJK30- W
SHJAOTEPMUUYECKUE, PEAKIINH.

O6parumocTh peakiuil. XUMHUYECKOE PaBHOBECHE U
€ro CMeIIeHHEe MO ACHCTBHEM Pa3IUYHbIX (PAaKTOPOB
(KOHIIEHTpAIUsl PEareHTOB WJIM MPOJYKTOB PEaKIIUH,
JaBJIeHUE, TeMIIepaTypa) A CO3JaHusl ONTHUMAlIbHBIX
YCIOBUM  TPOTEKaHUS XHUMHYECKHUX  MPOIECCOB.
ITpunumn Jle [larense

OK 01
OK 02

HpaKanecmle 3aHATHUSA

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
aHamu3  (GaKTOpOB, BIUAIOIMIMX HA  HU3MEHEHHE
CKOPOCTH XMMHYECKOM pEeakuHuH, B T.4. C IO3HUIUI
9KOJIOTHYECKHU 11€7€CO00Pa3HOro MOBEACHUS B OBITY U
TPYZIOBOM JEATEIBHOCTH B LIENSAX COXPAHEHHUs CBOETO
3I0POBbS U OKPYXKAIOLIEH IPUPOJHOM CPEIbI.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
IIPUMEHEHNE IIPUHIINIIA Jle-Illatense TUISL
HaxO)KJICHHUs HANpaBJICHUS CMELICHUS pPaBHOBECHS
XUMHUYECKON peakluu U aHAIN3 (PaKTOPOB, BIUSIOIINX
Ha CMEIIEHUE XMMUYECKOTO PABHOBECUS

OK 01
OK 02

Pa3znea 6.

PacTBOpsI

Tema 6.1.
Ilonsarue o
pacTBopax

OcHoBHOe coaepkaHue

N

Teopernueckoe odyuenune

PactBopenne kak (U3MKO-XMMHUYECKUH TIpoIlecC.
PactBopsl. CrocoObl TPUTOTOBICHHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 1011 PacTBOPEHHOIO
BEILIECTBA. Cwmbicn IOKa3aTes MIPEAECIIBHO
JOMYCTUMOM KOHIIEHTPALlMM W €r0 HCIIOIb30BAHHUE B
OLIEHKE KOJIOINYECKOH 0€301MacHOCTH.

[IpaBuna 5KONIOTMYECKH 11E€1€CO00PA3HOrO MOBEIECHUS
B ObITY H TpPyIOBOH JEATENIBHOCTH B LENAX
COXPAHEHHS CBOETO 3J0pOBbI M  OKPYKAIOIIEH
IIPUPOIHOM CPEIbl; OIIACHOCTH BO3ACUCTBUS HA KUBBIE
OpPraHMU3MBI ONPECIICHHBIX BELIECTB.

PemreHre INpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX

OK 01
OK 02
OK 07
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3aJJaHUil Ha PACTBOPHI, UCIOJIb3yeMble B OBITOBOM U
ITPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA

Tema 6.2.
Uccnenosanue
CBOMCTB
pacTBOpOB

OcHOBHOE co/lep:KaHue

JlabopaTopHble 3aHATHSA

JIaboparopHas pabota «[IpuroToBieHre pacCTBOPOBY.
[IpuroroBnenue pacTBOpOB 3aqaHHON (MaccoBOH, %)
KOHIICHTpalMu  (C  TPaKTHKO-OPUEHTHPOBAHHBIMU
BOIIPOCAMHM) H  ONpEACNEHUE Cpeabl  BOJHBIX
pacTBOpOB.

Pemenwnie 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB

OK 01
OK 02
OK 04

IIpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepPKAHNE (COMEPKAHUE
NMPUKJIATHOT0 MOYJIAA)

Pa3zpen 7.

Xumus B ObITY " NPOU3BOACTBEHHOMI
JAeATEeJbHOCTH YeJI0BeKa

Xumus B ObITY U
IPOU3BOICTBEHH
O} J1eATEIbHOCTH
YeJIoBeKa

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Hogeline gocTikeHHsT XMUMHYECKOM HayKu U
XUMHYECKOM  TeXHOJormu. Poab  XUMHH B
o0ecIreuyeHn SKOJIOTHYECKOMW, HSHEPreTHUYECKOW M
MUIEBOM  0€30MaCHOCTH, Pa3BUTUU  MEIUIIMHBI.
[IpaBuna moucka W aHaliM3a  XUMHUYECKOU
nH(OPMAIINY U3 PAa3INIHBIX HCTOYHHUKOB (HAaydHas U
yuyeOHO-Hay4yHasi JHUTeparypa, CpelCcTBa MacCOBOU
nHpopmanuu, cetb MHTEpHET)

IlpakTH4yeckue 3aHATUSA

Ilonck n aHanM3 KEMCOB O MPUMEHEHUH XUMHUYECKHX
BEUIECTB M TEXHOJOTMH C y4yeroM Oynyiuen
npoeCCHOHATBHONM  AEATENIbBHOCTH 0  TeMaM:
BAKHEUIINE CTPOUTEIILHBIE MaTepHaIbl,
KOHCTPYKLIMOHHBIE =~ MaTepHallbl, KpacKu, CTEKJIO,
KEepaMHKa, MaTepHuabl JUIS AEKTPOHMKHU,
HAaHOMAaTepHallbl, TEKCTUIbHBIE BOJIOKHA, MCTOYHUKU
SHEPruM, OPraHNYeCKHEe U MHUHEpalbHbIE YIOOpEHMUS,
JIeKapCTBEHHbIE BEIIECTBA, OBITOBAsK XUMHSL.

3ammra: IlpeacraBieHue pe3yabTaToB — pEILIEHUS
KelcoB B (hopMe MUHU-TIOKJIA/1a C Ipe3eHTalen

OK 01
OK 02
OK 04
OK 07

IIpomexyTouyHas aTrecTanyus MO JTUCHHUILINHE (
auddepeHuMpoBaHHBIN 3a4eT)

Bcero

72
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JTUCHUIINHBI

3.1. TpeGoBaHUSI K MUHUMAJbHOMY MaTepHAJbLHO-TeXHMYECKOMY 00ecledeHn 0
Jns peanuzanuu MporpaMMbl AUCHUILTUHBI MPEAYCMOTPEHBI CIEAYIOLIUE ClelnuaIbHbIe
MTOMEIICHUS: YUeOHbIN KaOMHET XUMHUH U ydeOHass XUMUYecKas JadopaTopusl.

OobopynoBanue y4eOHOro kKaOMHera (HArJsIHbIE MOCOOMS): KOJUICKIIMU MPOCTHIX M
CJIOKHBIX BELIECTB W/WUJIM KOJUICKIIMU TOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ U MHHEPAJIOB,
tabnuia Meneneesa, nnppoBbie 00pa3oBaTebHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMU BOCHPOHM3BEACHUS
3BYKa, IPUHTEP, MYJIbTUMEIHA-TIPOSKTOP C IKPAHOM, MYIBTUMEAUMHAS TOCKA.

O0opynoBanue J1aGopaTopuu U padouMx MecT JIAaGOPaTOPHM: MEH3YPKH, IHUIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE U MOKPOBHBIE CTEKIIA, MIAHIIETHI
JUISL KamnelbHBIX peakiuii, ¢umpTpoBaibHas Oymara, MpPOMBIBATIKU, CTEKISIHHBIE HPOOMPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC IaJOYKU, IITATHUBBI IS
MPOOUPOK; MEPHBIEC IUIUHIPHI, BOPOHKU CTEKIISTHHBIE, BOPOHKH JETUTENbHbIC IIMINHIPUYECKUE
(50-100 mu), cTymku ¢ mecTHKOM, GappopoBbIe YalIKH, MUHIETHI, GUILTPHI OyMaXkKHbIC, BaTa,
MapJis, YacoBBbIE CTEKJA, JJIEKTPOIUIMTKH, JIA0OpPATOPHBIC INTATHBBI, CIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp AJIsl MOTyYeHHUs Ta30B (WM MPoOUpKa C Ta300TBOJHON TPYOKOM), AepiKaTenu
JUTSL TPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3daTOYHBIC JIOTKH; XUMHUECKHE CTAKaHBI
(50, 100 u 200 mu1); mmareny; NUHLETHI; TUTEIbHbBIE IIMUILIBI; CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) m mepsble kKoiObl (25, 50, 100 u 200 M), BomsHas OaHs (Miu
TEpPMOCTAT), CTEKJIIHHBIE MAJOYKM; KOHUYECKHe KoyObl anst TurpoBanus (50 m 100 mm);
UH/IMKATOpHBIE TOJOCKW [uid onpeaeneHus pH U craHgapTHas MHIMKATOpHAs MIKala;
YHUBEpCAJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mu (uiam no3aropsl Ha 1, 5 u 10 mut), OropeTku
JUISL TATPOBAHUS, MeAMIIMHCKHE mmnpuisl Ha 100—150 M, 1abopaTopHble W/WIIM aHATUTHUYECKUE
Bechl, pH-MeTpsI, cymmibHbIN 1IKad, U ap. 1a0opaTopHOE 000PYIOBaHUE.

3.2. UndopmanmnoHHoe obecniedeHHe peaju3alui NPorpaMmMbl

1. OcHoBHas nuTeparypa:

° Pymsutuc T'.E., ®enpnaman @.I'. Xumus. 10 knacc. YueOHuk, 6a30BbIi YPOBEHBD,
P®.,2022

° Pymsutuc I'.E., ®enpaman @.I'. Xumusa. 11 knacc. YueOHHK, 6a30BbI yPOBEHbD,
P®.,2021

2. PexoMenaymas nureparypa:

° I'muaka ['H.JL. OGmas xumust: yuebnoe nmocodue / H.JI. I'muaka. — U3n. crep. —
M.: Kunopyc, 2016.

. I'munka H. JI., PabunoBuu B. A., Pyouna X. M. 3aiauu u ynpaxHeHHs 110 o01eit

xumun. — 2002.
HNuTepHer — pecypebi:

o Buneoypoku o xumun, 7-11 i http://mriya-urok.com/categories/himiya/

o https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glaval/gl-
1-0.shtml

° NnmoctpupoBanHble MaTepualibl 10  pas3jenaMm: oOIas, oOpraHudeckas |
HeopraHnvyeckas XUMMSA. CnpaBoYHUK, Tectnl, BUICO (JIGMO).
https://multiurok.ru/goto.php?url=http://school
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3.3. BocinTaTeJibHAs COCTABJISIOMIASA MPOTPAMMBbI

BocnurarenpHas cuctema B KOJUIEIXKE HaIlpaBJICHA Ha (bOpMHpOBaHI/Ie H Pa3BUTUC

UHTEJUICKTYaJIbHOM, KYJIbTYpHOH, TBOPYECKOH, HPAaBCTBEHHOH JHMYHOCTH OOydaromerocs,
OyZayIIero crenuaiucTa, COUeTauero B cede npodeccuoHaabHble 3HAHUS U YMEHHUSI, BHICOKUE
MOpajibHbIe M TAaTPUOTHYECKHE KayecTBa, OO0JIAAIONIET0 IMPaBOBOM M KOMMYHUKATHBHOMN

KYJbTYpO#l, aKTUBHOM IPaXKIaHCKOU MO3UILIUECH.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJbHON JUCIHUATLINHBI

KOHTpOHB H OICHKa PpC3yJIbTaTOB o6yquI/151 OCYILICCTBIIACTCA IPEIIogaBaTcicM B
Imponecce NpoBCACHUA IIPAKTHUCCKHUX 3aHATHH U J'Ia60paT0pHBIX pa60T, TECTUPOBaHUsA, a TAKKEC
BBIINTOJIHCHU A O6y‘IaIOH_[I/IMI/IC$I WHAUBUAYAJIbHBIX SaHaHHﬁ, HCCIICIOBaHUM.
o6yquI/1;1 OIpCAcCIIAOT, 4YTO o6yqafonmec;1 JOJDKHBI 3HAaTb, IIOHHMMAaTb H

IIPOEKTOB,
Pe3ynbTaThl
JIEMOHCTPHUPOBATH 110 3aBEPLICHUN U3YUYEHUS JUCLHUIIIMHBL.

st popMupoBaHUs, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHHS yUEOHOW JUCIUTITUHBI
UCTIOJIB3YEeTCSI CHCTEMA OLIEHOYHBIX MEPONPUATHH, MPEICTABIISAIONAs COO0OH KOMIUIEKC Y4eOHBIX
MEpOTIPHUATHIA, COTJIACOBAaHHBIX C pe3yJbTaTaMu OOYy4YeHHUs M C(HOPMYIMPOBAHHBIX C YUETOM

®I'OC COO (mpeametnsbie pe3ynbTaThl o auciuiunae) 1 I'OC CIIO.

Ne | OK/IK Monyte/Pasne PesyabTaT 00yuenus THbI OLEHOYHBIX MepPONPUATHI
J/Tema
| | OcHoBHOe coep:kaHue
1 Pazpeua 1. ®opmyanpoBath 0a30BbIe
OcHoBBI NOHATHUS U 3aKOHBI XMMHMU
CTpOeHus
BellecTBa
1.1 | OK 01 Crtpoenue CocTaBnisTh XUMHUYECKHE 1. Tect «CTpoeHue aTOMOB XUMHUYECKUX
aTOMOB (hopMyJIbl COEAMHEHHH B AJIEMEHTOB U NMPUPOJa XUMUYECKON
XUMHUYECKHUX COOTBETCTBHUH CO CTETIEHBIO |CBA3H.
DIIEMEHTOB U OKHCJIEHUS] XMMHUYECKUX 2. 3ajaum Ha COCTABIIEHNE XUMHUYECKUX
npuposa 9JIEMEHTOB, UCXOMS U3 (bopMyI IByXaTOMHBIX COETUHEHUI
XUMHUYECKON BaJIEHTHOCTH U (oxcuaoB, cynb(hua0B, THAPUAOB U T.I1.).
CBSI3U NMEKTPOOTPULATENLHOCTH (3. 3aaHMsI Ha UCIIOJIB30BaHUE
XUMHYECKOM CUMBOJIMKH Y Ha3BaHUU
COEIMHEHUH 110 HOMEHKJIaType
MEXYHApPOJAHOTO COK3a TEOPETHUECKOM
Y TIPUKJIAJTHONW XMMHUHU U TPUBHATIBHBIX
Ha3BaHMM Ul COCTABIIEHUS XUMUUECKUX
(bopMyI IByXaTOMHBIX COETUHEHUI
(oxcuao0B, cynb(hua0B, THAPUAOB U T.11.)
U IpYTUX HEOPraHMYECKUX COEIUHEHUM
OTJIEIBbHBIX KJIACCOB
1.2 | OK 01 |Ilepmogmueckuii | XapakTepu3oBaTh 1. Tect «Metannmuueckue /
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OK 02

3aKOH U
tabmauma J[.U.
Meunpeneena

XUMHUYCCKUEC DJICMCHTHI B
COOTBETCTBHUH C UX
MI0JIO)KEHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
J.N. MenneneeBa

HEMETaJJINYECKHUE CBOMCTRA,
AIEKTPOOTPHUIATEIIBHOCTD U CPOJICTBO K
AIIEKTPOHY XMMHUYECKHX DJIECMCHTOB B
COOTBETCTBUE C MX AJICKTPOHHBIM
CTPOCHHUEM H TTOJI0KCHUEM B
MEePUOINYECKON CHUCTEME XUMUYECKUX
sanemenToB JI.1. MenaeneeBay.

2. IlpakTueckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXKIY CTPOCHUEM
aTOMOB XHMHYECKHX JIEMEHTOB U
MePUOIUYECKIUM U3MEHEHHEM CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX
COCIMHCHHUI B COOTBETCTBHH C
nosioxxenueM Ilepuonnueckon cucreMe.
3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHus Ha
XapaKTEePHU3aALUI0 XUMHUECKUX
3JIEMEHTOB: «MeTtamndecKue /
HEMETaJUTMYEeCKUE CBOMCTRA,
ANEKTPOOTPHUIATEIIBHOCTD U CPOJICTBO K
AIIEKTPOHY XUMHUUYECKUX SJIEMEHTOB B
COOTBETCTBHUE C MX JJICKTPOHHBIM
CTPOCHHUEM U TOJI0KEHUEM B
MEPUOINYECKON CHUCTEME XUMUYECKUX
anemenToB .M. Menaeneeray

Pasznea 2.
XuMmuueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KonTpoJsbnas paGora
«CTpoeHue BellecTBa U XHMHYECKHE
peaKkuum»

2.1

OK 01
OK 04

Tumsr
XUMHYECKHX
peaxkuuii

CocTaBnsTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3amaun Ha cocTaBleHUE YpaBHEHUM
peaxkuuii:

— COCMHEHMS, 3aMEeIlIEHUs, Pa3II0KEHUS,
oOMeHa;

— OKHUCIIUTEIHHO-

BOCCTAHOBUTENBHBIX PEAKIUH C
HCIIOJIb30BAaHNEM METO/Ia SJICKTPOHHOTO
OanaHca.

2. 3a/a4n Ha pacyeT MaccChl BENIECTBA
i o0béMa

ra30B 10 U3BECTHOMY KOJIUYECTBY
BEIIIeCTBa, Macce WM 00BEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIIUH BEIIECTB;
pacyeTsl

Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJYKTOB PEAKIUH, €CIIH OHO U3
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BCIICCTB UMCCT IpUMECHU

2.2 Onexrponautnue |CocTaBiATh ypaBHEHUS 1. 3ananus Ha cocTaBleHHE
cKast XUMHUYECKUX PEaKIUU MOJIEKYJIIPHBIX U UOHHBIX PEaKLUii ¢
JUCCOLIMAIUSA U |MOHHOTO OOMEHa C y4acTUeM KUCIIOT, OCHOBaHH U CoJieH,
MOHHBII OOMEH |y4acTHEeM HEOPraHHMYECKHX |yCTaHOBJIEHHE M3MEHEHHUS KHCIOTHOCTH
BEIIECTB cpensl
2. JJaboparopnast padota "Tumsl
XUMHUYECKUX peakiui”
3 Pazgea 3. HccaenoBars crpoeHue u |KontpoJsbHasi padora
Crpoenne u CBOIiCTBA «CBOHCTBa HEOPraHMYECKUX
cBOIiCTBA HEOPraHU4eCKHUX BelleCTB |BeleCTB)»
HeOpraHu4eckK
HX BellleCTB
3.1 | OK 01 Knaccugukanus | Knaccuduumposatsh 1. Tect «HomeHkaTypa 1 Ha3BaHUE
, HOMEHKJIaTypa |[HEOpraHW4YeCKHe BEIIeCTBA |HEOPTaHUYECKUX BEIIECTB UCXOMS U3 UX
U CTPOCHHE B COOTBETCTBUU C UX XUMHUYECKOH (OPMYIIBI UIIH COCTABICHUE
HEOPraHUYECKU |CTPOCHHEM XUMHUYECKOH (OpMYITBI UCXOS U3
X BEIIECTB HA3BaHMSI BEIIECTBA 10 MEXIYHAPOIHON
WM TPUBUAIBHON HOMEHKIIATYpe».
2. 3agaun Ha pacyeT MacCOBOM J10JIU
(Macchl) XMMUYECKOTO DJIEMEHTA
(coenuHeHus) B MOJIEKYJIE (CMECH).
3. [IpakTrueckue 3agaHus MO
KIaccu(pUKaluu, HOMEHKIIAType U
XUMHUYECKUM (hopMyriaMm
HEOPraHWYECKHUX BEIIECTB Pa3IUYHBIX
KJIaCCOB.
4. TlpakTH4ecKue 3aJlanus Ha
ornpezesieHne XUMUYECKON aKTUBHOCTHU
BELIECTB B 3aBUCUMOCTH BUJa
XUMUYECKOW CBSI3U U TUTIA
KPUCTAIITMYECKON PEIIeTKH
3.2 | OK 01 ®dusuko- YcranaBnuBaTh 1. Tect «OCOOEHHOCTH XUMUYECKUX
OK 02 |[xumuueckue 3aBUCHUMOCTH (PU3HUKO- CBOMCTB OKCHJIOB, KHCIIOT, OCHOBAaHHUI,
CBOMCTBa XUMHUYECKUX CBOMCTB aM(pOTEePHBIX TUIPOKCUIOB U COJICH».
HEOPTraHWYECKH |HEOPraHMYECKHUX BEIIeCTB |2. 3aJaHusi HA COCTABJICHUE YPaBHEHUM
X BEIECTB OT CTPOCHHSI aTOMOB H XUMUYECKHUX PEaKIUi ¢ y4acTUEeM

MOJIEKYJI, & TAKXK€E THIIA
KPUCTAJUIMYECKON pEIIETKH

MIPOCTHIX U CJIOXKHBIX HEOPTaHUUECKUX
BEIIECTB: OKCHIOB METAJLIIOB,
HEMETAJIOB U aM(OTEPHBIX 2JIEMEHTOB;
HEOPraHMYECKUX KUCIOT, OCHOBAaHUN U
aM(OTEepHBIX TUAPOKCUIOB,
HEOPraHUYECKUX COJIEH,
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XapaKTEePU3YIOLIUX UX CBOMCTBA U
CIOCOObI OTYyYEHUSI.

3. IIpakTUKO-OpUEHTUPOBAHHBIC
TEOPETHYECKUE 3aJaHUsI Ha CBOMCTBA U
MIOJIy4YeHUE HEOPTraHUYECKUX BELIECTB

3.3 | OK 01 Nnentudukanu |MccnemoBath 1. IIpakTUKO-OpUEHTUPOBAHHBIC 3aJaHUS
OKO02 |[a Ka4ECTBEHHBIC PEAKIINHU 110 COCTaBJICHUIO XUMHYECKUX PEAKIUH C
OK 04 |HeopraHMYecKd [HEOPraHMYECKHX BEUIECTB |y4acCTHMEM HEOPraHMUYECKUX BEIIECTB,
X BEILIECTB UCIIOJIb3YEMBIX JIJISl UX UICHTH(PUKAIUY.
2.Jlaboparopnas pabora:
“Unentuduraniss HEOPraHUIECKUX
BEIIECTB”
4 Pa3znen 4. HccaenoBars crpoenue u | KonrposbHas padora
Crtpoenne n cBoiicTBa oprannveckux |«CTpoeHHe M CBOMCTBA OPraHU4eCKUX
CBOMCTBA BellleCTB BeleCTB»
OpPraHMYecKux
BellleCTB
41 [ OKO01 |Knaccuduxamus |Knaccudunuponarsb 1. 3aganus Ha cocTaBlieHHE HA3BAHUM
, CTpOCHUE U OpPraHUYECKHE BEIIECTBA B |OPraHUYECKUX COCTUHEHUN 10
HOMEHKJIaTypa |COOTBETCTBUU C UX TPUBHUAIILHON WJIM MEXKTyHAPOIHOM
OPTraHUYECKUX |CTPOCHHUEM CHUCTEMAaTUYECKON HOMEHKJIATYypE.
BEIIIECTB 2. 3a71aHus Ha COCTABIICHHE MOJHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (hopmyi
OpPraHWYECKHUX BEIECTB OTACIIbHBIX
KJIACCOB.
3. 3agauu Ha omnpeeNeHUue TPoCTenIen
(bopMyIbl OpraHuYecKOi MOJICKYIHI,
MCXOJIS U3 DJIEMEHTHOTO cocTana (B %)
4.2 | OK 01 CBoiicTBa YcTanaBiauBaTh 1. 3agaHus Ha COCTaBJIEHUE YpaBHEHUM
OK 02 |opraHMyeckux (3aBUCUMOCTbH (PU3HKO- XUMHYECKHUX PEAKLIHN C y4aCTHEM
OK 04 |coenuHeHwmit XUMHUYECKHUX CBOMCTB OpraHNYEeCKHX BEIIECTB HA OCHOBAaHUU

OpPraHN4Y€CKUX BEIIECTB OT
CTPOCHUA MOJICKYJI

UX COCTaBa U CTPOEHUSI.
2. 3agaHus Ha COCTABJICHUE YPABHEHUI
XMUMUYECKUX PEaKIIHid,
WUTIOCTPUPYIOLINX XUMHUECKUE
CBOIICTBA C y4€TOM MEXaHU3MOB
NPOTEKaHUs JAHHBIX PEaKIUid U
TeHETUYECKOM CBSI3U OPraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a1a4M 0 ypaBHEHUSIM
peaKuuii C y4aCTUEM OPraHUYECKUX
BELIECTB.

4. JTaboparopHas pabota “IIpeBpameHus
OpraHMYECKUX BEIIECTB IIPU
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HarpeBaHun"

4.3 | OK 01 Nnentudukanu |MccnenoBath 1.ITpakTHKO-OpHEHTUPOBAHHbIC 3aJaHUS
OK (02 | opraHMYeCKUX |Kaue€CTBEHHBIC PEAKIUU 110 COCTaBJICHUIO XUMHYECKUX PEAKIUH C
OK 04 |BemecTB, uX OPraHUYECKUX COCIMHECHHUM |y4acTHEM OPraHUYEeCKUX BELIECTB, B T.4.
3HAUYCHHE U OTJIENIbHBIX KJIACCOB UCIIONIb3YEMBIX JIJISl X UACHTU(DUKAIIH
MIpUMEHEHHUE B B OBITY U TPOMBIIIIJICHHOCTH.
OBITOBOI U 2.Jlaboparopnas pabora:
MIPOU3BOACTBEH “Unentrudukarnus opraHnueCcKux
HOM COETMHEHUH OTAENbHBIX KJIacCOB”
JESITEIbHOCTH
YelnoBeKa
5 Pa3nean 5. XapakTepu3oBaTh
Kunernyeckue |BiausiIHUE PA3JIMYHBIX
" ¢akTopoB Ha paBHOBecHe
TEPMOJAMHAMUY (M CKOPOCTh XUMHYECKUX
ecKue peakumii
3aKOHOMEPHOCT
U NIPOTEKAHUS
XHMHYECKHX
peakumii
5 | OKO01 CkopocTb XapakrtepusoBarh BiausHue |[IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |[xumuueckux KOHLEHTPALNU TEOPETUYECKUE 3aJaHUs HA AaHAJIU3
peakiuii. pearupyromnux BemecTB U ((paKTOpOB, BIUAIOIMINX Ha U3MEHEHHE
XUMHYECKOe TEeMIIepaTyphl Ha CKOPOCTh |CKOPOCTH XUMUUYECKOW PEAKIIUH.
paBHOBecCHE XUMUYECKUX PEaKIUi [TpakTUKO-OpUEHTUPOBAHHBIC 33/ TAHUS
XapakTepru3oBaTh BIMsHUE |Ha npuMmeHeHue npuHiuna Jle-Illartense
W3MEHEHUS KOHIICHTPAIMU |JIsI HAXOXKICHHS HalIPaBJICHUS
BEILIECTB, PEAKIIMH CPEJIbl U |CMEIICHHUS PABHOBECHUSI XUMUUIECKOM
TEMIEPaTyphl HA CMEIICHHUE |PEaKIliy U aHaTu3 (PaKTOPOB, BIHSFOIINX
XUMHUYECKOTO PaBHOBECUS |HA CMEIIEHUE XMMHUYECKOTO PABHOBECHS
6 HccnenoBartb HCTHHHBIE
Paznean 6.
PacTBOPHI € 32JAHHBIMH
PacrBopbI
XapaKTepUCTUKAMM
6.1 | OKO01 ITonsTHE O Paznuuate ucTUHHBIE 1. 3agauu Ha NPUTOTOBIIEHUE PACTBOPOB.
OK 02 |pacTBOpax pacTBOpLI 2. IIpakTUKO-OpUEHTUPOBAHHBIE

paCUYCTHBIC 3aJaHn Ha JUCIICPCHBIC
CHUCTEMBI, UCITOJIB3YEMBIC B OBITOBOH U
HpOI/I3B0)ICTBeHHOI>'I JCATCIBHOCTHU
YECJIOBCKA
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6.2 | OKO01 |HccnenoBanue |HccrnenoBaTh GpU3HKO- JlaGoparopHas pabota
OK 04 |[cBoiicTB XHMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”

pacTBOpOB WCTUHHBIX pacTBOPOB

Il | IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHNe MPUKJIAJTHOTO MOLYJIs1)

7 Paszgea 7. OuenuBarthb nocjaeAcTBUs |3ammra Keiica (¢ yueroM Oyayuiei
Xumus B ObITY |OBITOBOM U npogeccnoHANIbHOI 1esiTeIbHOCTH)
" NMPOU3BOACTBEHHOM
NPOM3BO/JCTBEH |1eSITeIbHOCTH YeJ10BeKa ¢
HOH MO3UIMI DKOJIOTHYeCKOM
NeATEJLHOCTH |0€30IacHOCTH
YyeJioBeKa

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY
"
IPOM3BOJICTBEH
HOH
JIeSITeTbHOCTH
4eJIoBeKa

O11eHUBATh MTOCIICACTBUSA
OLITOBOH U
MPOU3BOJACTBEHHOMN
JIESITEILHOCTH YCI0BEKA C
MO3UITAHN DKOJIOTHUYECKOM
0e30macHOCTH

Keiic (c yuerom Oyaymieit

PO eCCUOHAIIBHON NEATETHHOCTH )
Bo3MoXHBIE TEMBI KEHCOB:

1. [Torennenue kauMara u
BBICBOOO)K/ICHHE T'a30BbIX TUAPATOB CO
JTHA OKeaHa.

2. Bynyue marepuansl s aBua-,
MAaIIMHO- U IPUOOPOCTPOECHUSI.

3. HoBble mMaTepuabl A COMTHEUYHBIX
Oarapei.

4. JlexapcTBa Ha OCHOBE PACTUTENBHbBIX
IpernapaToB
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