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1. ITacopT padoueii mporpaMMsbl Y4eOHOM AMCHMILIMHBI
C0O0.01.03 Xumus

1.1. Ob6sacTs npuMeHeHus padoyeil NpOorpaMMsl

Pabouas nporpamma yuyeOHON TUCHUIUIMHEI SBIISETCS YacTbI0 OCHOBHOM MpodeccruoHalIbHON
00pa3oBaTeNbHON IPOrPaMMBbI CpEAHETO TPO(HECCHOHATEHOTO 00pa30BaHHUsI (IIPOTPAMMBI TOATOTOBKH
cneranucTa cpeanero 3seHa) B coorBerctBur ¢ ®I'OC CIIO no cnenuansHoctu 54.02.01 [u3aiin
(o oTpacisam).

Lenu 1 3a1a4u AUCUUILIUHBIL
@opMHUPOBAHUE Y CTYACHTOB MPEICTABICHUS O XMMHUYECKOW COCTaBIIAIOLIENH €CTECTBEHHO-HAYYHOMU
KapTUHBI MUpPAa KaK OCHOBBI IPHUHSATHS PELICHUN B >KM3HEHHBIX U NPOU3BOACTBEHHBIX CUTYALMSIX,
OTBETCTBEHHOTO MOBEJICHUS B IPUPOIHOM Cpejie.

3ajauu AUCUUILIMHBIL:

- cdopMHupoBaTh TOHMMAaHUE 3aKOHOMEPHOCTEH MPOTCKAHHS XWMHUYECKHX IPOILECCOB H
ABICHUA B OKpYXarollled cpeae, LEeJOCTHOW HaydHOW KapTUHbl MHUpa, B3aUMOCBS3UM U
B3aMMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

— Ppa3BUTh YMEHHS COCTaBJIATH (POPMYNIBI HEOPTaHUYECKHX U OPraHUYECKHX BEIECTB,
YpaBHEHUSI XUMUYECKHUX PEAKINI, OOBSICHITh MX CMBICI, HHTEPIPETHPOBATh PE3YIbTATHl XHMHUECKUX
3KCIIEPUMEHTOB,

— copMHpOBaTh HABBIKM IPOBEICHUS IMPOCTCHIINX XUMHUYECKHX OSKCIICPUMEHTAIBHBIX
UCCIJIEZIOBAHUN € COOJNIIOJIEHHEM MpaBUl 0€30mMacHOro oOpallleHusl C BelleCTBaMH U JabOpaTOPHBIM
000pyI0oBaHUEM;

— Ppa3BUTh yMEHHUS HCIIOJIb30BaTh HMH(OPMALMI0O XMMHUYECKOTO XapakTepa W3 Pa3IuYHbIX
HCTOYHUKOB,

- cdopMHupoBaTh YMEHUS MIPOrHO3UPOBATH MOCIEACTBUS CBOCH ACSITETLHOCTH U XUMUYECKUX
MIPUPOJTHBIX, OBITOBBIX M MTPOU3BOIACTBEHHBIX TIPOIIECCOB;

- chopMupoBaTh MOHUMAHKUE 3HAYUMOCTH JOCTHKEHUN XUMUYECKON HAYKU U TEXHOJIOTUH JUIs
Pa3BUTHS COLIMATBLHON U MPOU3BOACTBEHHOU chep

1.2. Mecto  y4yeOHOIi JMCHMIUIMHBI B  CTPYKType OCHOBHOH  mpodeccHOHAIbHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl (IPOrpaMMbl MOATOTOBKH CIIELHAJMCTOB CPeHero 3BeHa)
bazoBas yueOHast TUCIMITIIMHA CPEAHEro 00IIero oopa3oBaHmsl.

1.3. TpeGoBaHus K pe3yJbTaTaM OCBOEHHUS TUCIUTLIMHBI.

B pesynbTare ocBoenus nucruminael COO.01.03 Xumust 00ydaronuiics: T0MIKeH:

- BJIaJIeTh CUCTEMOI XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAratolife MOHITHS
(XMMHYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAas 00O0JI0YKa aTtoMa, 8-, p-, 0-3JEKTPOHHBIE OpPOUTAIU
aTOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTD, CTENICHb OKUCIIEHHS, XUMUYeCKast
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00beM, YIIIEpOJHBIH CKeNleT, (yHKIMOHAIbHAs Ipyma,
pajMKall, U30MEpHUs, HU30MEPBI, FOMOJIOTMYECKHH Psiji, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOA- U
a30TcoJepXkKalllie COEIMHEHUs, OMOJIOrMYecKd aKTHBHbIE BellecTBa (yIJIE€BOIBI, KHUPbI, OENKH),
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIMHEHUS, KPUCTAIIIMYECKas
pelierka,  THUOBl  XMMHUYECKUX  peakuuid  (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE,  JK30-U
HHIOTEPMHUYECKHE, pEAKIMU HOHHOTO OOMEHa), pacTBOp, DJIEKTPOJIUTHI, HEDJIEKTPOIUTHI,
ANEKTPOIUTUYECKAS] TUCCOLMALINSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKON peaklivy,
XUMHUYECKOE PaBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHSI XMMUYECKOTIO CTPOECHUSI OPTaHUYECKUX BEIIECTB
A.M. byrnepoBa, TeopHs SIEKTPOJUTHYECKOM HCCOIMALMM, Tepuoandeckuii 3akon .M.
MenneneeBa, 3aKOH COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3BIK XUMUH,
(akToNOrMuecKue CBEACHHUS O CBOICTBaX, COCTaBe, IMOJYyYEHHH M O€30MacHOM HCIOIb30BaHUH
BOXHEUIIIMX HEOPraHWYECKUX U OPraHWYECKHX BEUIECTB B OBITY M MPAKTUYECKOH NESATEIHLHOCTH
YeNoBeKa;

- YMETh BBISABIATH XapaKTepHbIe MPU3HAKU M B3aUMOCBSI3b U3YYEHHBIX MMOHITUH, IPUMEHSTh
COOTBETCTBYIOIIME MOHSTHSI PU ONMHUCAHUU CTPOCHHSI U CBOWCTB HEOPraHMUYECKUX M OPTaHUYECKUX
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BEIIECTB W HUX MPEBPALIECHUN; BBIABIATh B3aWMOCBSI3b XUMUYECKHX 3HAHUW C MOHATUSMH U
MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMETh HCIOJb30BATh HAMMEHOBAHMS XUMHUYECKHUX COCIUHEHUN MEXIyHapOJHOTO CO3a
TEOPETHYECKON M NPUKIAAHOW XMMHUU U TPUBUAIbHBIC Ha3BaHUSA BAXKHEWINUX BEIIECTB (ITHIICH,
alleTUJIeH, TIULepuH, GeHom, popMalibIerul, yKCycHasl KUCIO0Ta, IIIUINH, YTapHbIHA ra3, yriIeKUCIbli
ra3, aMMHaK, TamieHasi H3BeCTh, HeTallIeHAasl U3BECTh, MTUTHEBAS COA U APYTUX ), COCTABISATH (POPMYIIBI
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB, YPABHEHUS XUMUUYECKUX PEaKLUi, OOBSICHITh UX CMBICIH,
MOATBEPK/IaTh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU
Y 3aMKCSIMU YPABHEHUN XUMHUYECKUX PEaKIIHii;

- YMETh YCTaHABIIMBATh MPUHAJJICKHOCTh H3YUYCHHBIX HEOPTaHMYECKUX U OPraHMYeCKHUX
BELLIECTB K OIPEACICHHBIM KjaccaM M TpylnmnaM COEAUHEHUMN, XapakTEepU30BaTb HUX COCTAB U
BOKHEWIIIME CBOMCTBA; OMNpEACNATh BHUABI XUMHUYECKHUX CBsA3€H (KOBaJIGHTHas, WMOHHAas,
MeTaJlJIN4ecKasi, BOJOPOAHAs), THUIBl KPUCTATIMYECKHX PEHIETOK BEIIECTB; KiIacCU(PUIMPOBATDH
XUMHUYECKUE PEaKIInH;

- copMHupoBaTh MPEICTABICHUS: O XUMHYECKOW COCTABISIONICH €CTECTBEHHOHAYYHOM
KapTUHBl MHpA, POJIM XUMHH B TIO3HAHUU SIBJICHUN MPUPOJbI, B (POPMUPOBAHWU MBILUICHUS U
KYJIbTYpPbI JINYHOCTH, €€ (PYHKIIMOHAIBHON rpaMOTHOCTH, HEOOXOAUMOMN AJIsl PELICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpelie;

- YMETb IPOBOAMTH PACUETHI IO XUMUYECKUM (HOpMYJiaM U YPAaBHEHUSAM XUMUYECKUX PEAKIIU
C HUCITOJIb30BaHUEM (PU3NICCKUX BEIMYNH, XapaKTEPU3YIOIINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJbHBIE YCJIOBHS) ra3oB, KOJMYECTBA BEIECTBA; HCIOJIb30BATh CHCTEMHBIE
XUMHUYECKUE 3HAHUS U1l IPUHATHUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C
BEILIECTBAMU U X IPUMEHEHUEM;

- YMETb IUIAHUPOBATH U BHITIOJIHIATH XUMHUYECKUN HKCIIEPUMEHT (IIPEBPAICHHUS OPraHUYECKUX
BEILIECTB PU HArpPEBAHUM, MOJyUYEHUE 3TUIICHA U U3YUYEHHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKLIUU HA
aJIbJICTU/IBI, KpaXMall, YKCYCHYIO KHCIIOTY; IeHaTypalus OSJIKOB MPU HArPEBaHUH, I[BETHHIE PEAKIIUU
0€NKOB; IPOBOAUTH PEaKIIMU HOHHOTO 0OMEHa, ONPeIeNsITh CPEely BOAHBIX PACTBOPOB, KAUECTBEHHbBIE
peakuuu Ha cyinbdar-, KapOOHAT- U XJOPUI-aHUOHBI, HAa KATHOH AaMMOHWUS; pelaTh
SKCIIepUMEHTaIbHBIE 33a1aun 1Mo TeMaM "Metamnsl" 1 "HemeTtannsl") B COOTBETCTBUU C TpaBUIIAMU
TEXHUKH OE€30MacCHOCTH MpU OOpaIleHMH ¢ BEHIECTBAMU U JIAOOPATOPHBIM O0OOPYIOBAHUEM;
MPECTaBIATh  PE3yAbTaThl XUMHUYECKOTO OKCIIepUMEHTa B  (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX PEaKINil U POPMYIHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYI0O MH(OPMAIINIO, TOTY4aeMyI0 U3 Pa3HBIX UCTOYHHKOB
(cpeactB maccoBoit nHpopmanuu, cetb IHTepHET U Apyrue);

- BJIaJIETh OCHOBHBIMM METOJIaMHM HAyYHOTO NO3HAHHUS BEIIECTB M XUMHUYECKHUX SIBICHUI
(HabmoieHne, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

- YMETb POBOAUTH PACUETHI 10 XUMUUYECKUM (DOPMYyJIaM M YPaBHEHUSAM XUMHUUYECKUX PEaKIUit
C UCTIOIB30BaHUEM (PU3NYECKUX BEIIMUMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOU CTOPOHBI:
Macchl, 00beMa (HOpMajbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; MCIOIB30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS ISl IPUHATHS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEILIECTBAMH U X IPUMEHEHUEM

- YMETb IUIAHUPOBATH U BBITIOJHITH XUMHUYECKUH IKCIIEPUMEHT (ITPEBPAICHHS OPTaHUIECKUX
BEILIECTB MPU HArPEBAHUH, TIOJYyUEHUE ITUIICHA U U3YUYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEaKLIUU Ha
aJBJICTU/IBI, KpaXMall, YKCYCHYIO KHCIIOTY; I€HATypaIus OSIKOB MPU HArPEBAHWH, I[BETHBIC PEAKITUN
OENKOB; IPOBOAUTH PEaKIIMU HOHHOTO 0OMEHa, OMPENIeIsITh CPEely BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peaknuu Ha cynbdar-, KapOOHAT- W XJOPUI-aHUOHBI, HAa KATHOH AaMMOHUS; pelaTh
SKCNEpUMEHTANIbHbIE 33/1au 1o TeMaM "Metamibl" u "HeMeramibsl'") B COOTBETCTBHM C MpPaBUIIAMU
TEXHUKH OE€30MacCHOCTH MpU OOpaIieHuH ¢ BeHIeCTBAMHU U JIA0OPATOPHBIM O00OPYIOBaHUEM;
MPEJICTaBIATh  PE3yabTaThl XUMHUYECKOTO OJKCIepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX PEAKINi U POPMYIUPOBATH BEIBOABI HA OCHOBE dTHX PE3YJIHTATOB;

- copmupoBaTh TPEACTABICHUS: O XHMHUYECKOH COCTaBISIONICH €CTeCTBEHHOHAYYHOMN
KapTUHBl MHpA, POJIM XHMHH B TO3HAHWUHM SIBJICHUA TPHUPOABLI, B (DOPMUPOBAHUU MBIIIUICHUS U
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KYJIbTYpPbI INYHOCTH, €€ (PYHKIIMOHATLHON IPaMOTHOCTH, HEOOXOIMMOM JIsl pelieHUs] TPAKTHUECKUX
3a/1a4 ¥ YKOJIOTHYECKA 00OCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3[I0OPOBBIO U TIPUPOTHOM Cpelie;

- YMETb COOJII0/IaTh MPaBUIIa SKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JIEATEIIbHOCTHU B LIEJIIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOIIEH TPUPOIHON CPENIbl; YUUTHIBATD
OMAaCHOCTh BO3/ICUCTBUS HA )KUBbIE OPTraHU3MbI OIPEJCIICHHBIX BEIIECTB, IOHUMAsl CMBICIT IOKA3aTeNs
MpEAEIbHON TONYCTUMOM KOHIIEHTPALIUH.

Ilepeyens popmupyemMbIX KOMIIETEH MM

Obwue komnemenyuu (OK):

OK 01. Beibupatb cniocoObl pemieHus 3a1a4d npoGecCUuOHAIBHON JACSITSIPHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA MOKMCKA, aHAIN3a U UHTEpIpeTaluu nHHOpMaLuu, 1
nH(OPMAIIMOHHBIC TEXHOJIOTUH IS BRITIOTHEHUS 3a/1a4 MPOPECCHOHATBHON ACSITETLHOCTH;

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTaTh B KOJUICKTUBE U KOMaH/IE;

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepeKeHHI0, IPUMEHSTh 3HAHUS
00 M3MEHEHUM KJIMMaTa, MPUHIMUIBI OEepEeKIUBOTO MPOU3BOACTBA, A(PGHEKTUBHO [IEHCTBOBATH B
YPE3BBIYANHBIX CUTYAILIHIX.

Juunocmuoie pe3yrbmamsl peaiulauuu npocpammovl 60CRUMAHUA

JIM4YHOCTHBIE pPe3yabTaThl Kon
peanu3anyy NporpaMMsl BOCIIMTAHUS JIMYHOCTHBIX
(Oeckpunmoput) pe3yJbTaToB
peajmM3anuu
NPOrpamMMal
BOCIUTAHMSA
IIposBstonii 1 AEMOHCTPUPYIOIIAN YBa)XCHHE K JIOASIM TpPYyAa, OCO3HAIOLINH JIP 4

[EHHOCTh COOCTBEHHOTO Tpyaa. CTpemsmuiicss K (pOpMHPOBAaHHIO B CETEBOH cpefie
JIMYHOCTHO M MPO(ECCUOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIICIIAY.
CoOumoaronuii 1 ponaraHAupyoOIIUiA IpaBuia 310pOBOr0 M 0e30macHoro odpasa JIP 9
JKU3HHU, CIIOPTa; MPEeXyNpeXIaonuii Tu00 TPEeoONeBAIONINA 3aBUCHMOCTH OT
ankoroyisi, Tabaka, NICMXOAKTHBHBIX BEIIECTB, a3apTHBIX WUTP H T.1. COXpaHSIONIHA
MICUXOJIOTMYECKYI0 YCTOMYMBOCTD B CHTYaTHMBHO CIIOXKHBIX WU CTPEMHUTEIBHO
MEHSIOIINXCS CUTYaIHsX.

3aboTsmuiics o 3aluTe OKpY>KaroIIel cpepl, COOCTBEHHOU U UyKOi 0€30MIacHOCTH, B JIP 10
TOM 4uCIIe TUPPOBOA.

JInuHOCTHBIE pPe3yabTaThI
peaJn3anuy NporpaMMbl BOCIIUTAHNS, ONPeleleHHbIE 0TPACIeBBLIMU TPeOOBAHUIMU
K /1eJIOBBIM Ka4eCTBaM JUYHOCTH
Bribupatomiuii onTUManbHbIE CIIOCOObI peleHNs NPo(eCCHOHATIBHBIX 3a/1a4 Ha OCHOBE JIP 13
YBa)KEHHUS K 3aKa34MKy, TOHUMaHMS €ro NoTpeOHOoCTeH
JInuHOCTHBIE pPe3yabTaThI
peajM3alMy NPOrpaMMbl BOCIIMTAHHSI, ONpeeieHHbIe Cy0beKTOM
Poccniickoii Qenepannn
ITonb3oBaThess  MpodecCHOHATBHONW — JOKYMEHTAalled Ha TOCYAapCTBEHHOM U JIP 16
WHOCTpaHHOM si3bIKax. (B pen. Ilpukasza Munnpocsemenns Poccun ot 17.12.2020 N
747)

JIn4yHOCTHBIE Pe3yIbTATHI

peaju3ani NPorpaMMbl BOCIMTAHUS, oNpe/ejeHHbIe KJIIYeBbIMU PadoToaaTeIIMHI
HUmerp 0a30By0 MOArOTOBIEHHOCTh K CaMOCTOSITEIbHOM paboTe 1o cBoel JIP 20
CHENMAIBHOCTH Ha YPOBHE CHELUAINCTA C MPOeCCHOHAIBHBIM 00pa30BaHUuEM
AKTHBHO IPUMEHSTH MOJTyY€HHbIE 3HAHUS HA MPAKTHKE. JIP 22
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1.4. Konu4yecTBO 4YacoB HA 0CBOEHHE NMPOTPaAaMMBbI THCIMIJIHHBI:
MaKCHMaJbHas yueOHas Harpyska oOyuaromierocs - 44 yaca, B TOM YHCIIE
- 00s13aTeILHON ayTUTOPHOHN Y4eOHOM Harpy3ku oOy4aromierocs - 44 gaca.

2. CTpyKTypa H cojepkaHue y4eOHO AN CHUILTHHbI

2.1. O6beM yueOHOM TMCUMILIHHBI M BU/IbI Y4e0HO#i padoThI

Bun yueonoii padoTnl O0beM yacoB
MakcumanbHasi yueOHas Harpy3Ka (Bcero) 44
Oos13aTesibHAsA ayIUTOPHAs yueOHasi Harpy3Kka (Bcero) 44
B TOM YHCIIE: -
JIEKIIMOHHBIE 3aHITUS 22
MPAKTUYECKUE 3aHATUI 22
[IpomexyTouHas arrecTamus B hopMe: 3a4€T C OLICHKOM
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2.2. TemaTu4eckuii IUIAH U co/iep:KaHMe YueOHOH JUCHUILINHBI

OcBanBaembie
HaumeHoBaHue Oo0bem
Conep:xanue yueOHOro MaTepuaJia, NpakTudecKue 3aHsITUsI 3J1eMEHThI
pa3nesoB U TeM 4acoB .
KOMIIeTeHIUi
1 2 3 4
2 cemecTp
Pasnes 1. OcHOBBI cTpOeHHs BellleCTBA 6

Tema 1.1. Copaeprxanue yuedOHOro MaTepuasia 2 OK 01, 02, 04, 07

Crpoenue aTomoB CoBpeMeHHass MoJieNb cTpoeHUs aroMa. CUMBOJIMUYECKUHN SA3bIK XUMUU. XUMHUYECKUH 3JIEMEHT. DJIEKTPOHHAS JIP 4,9,10,13,
XUMHUYCECKUX koH(purypanus atoma. Kiaccupukanusi XUMHUECKHUX 3JIeMEHTOB ($-, p-, a-3J1eMeHThI). BalleHTHBIE 2JIEKTPOHBI. 16,20,22
3JIEMEHTOB U BasieHTHOCTB. DNIeKTpOHHAS MPUPOAA XUMUUECKOU CBA3U. DJIEKTPOOTPULIATEIBHOCT. BUIBI XUMUYECKOU CBA3U

npupoaa (xoBastleHTHAsI, MOHHAS, METAJUIMYEeCKasi, BOIOPOIHASI) M CIIOCOOBI ee 00pa3oBaHUs

XHMHYECKOH CBA3H | [IpakTHueckue 3aHATHS 2

Pewienue 3amaHuii Ha KCMONB30BAaHUE XMMHUYECKONW CUMBOJIMKM M Ha3BaHUU COCOUHEHUH MO HOMEHKIATYpE
MEKIYHAPOAHOIO COK3a TEOPETUYECKON W MPUKIAAHOW XMMUU U TPUBHAJIBHBIX HA3BaHUW NJISI COCTABJICHMS
XUMHYCCKUX (DOpMYJT JBYXaTOMHBIX COCJAMHEHUH (OKCHIOB, CYJb(OHUIOB, THAPHIOB M T.I.) H APYTUX
HEOPTaHUYIECKUX COCMHEHUN OTACIBHBIX KJIACCOB.
[IpakTHueckue 3amaHusi Ha YCTAaHOBIICHHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XUMHUYECKUX 3JIEMEHTOB U
MIePUOIUYECKUM W3MEHEHHUEM CBONCTB XHMHYECKHX OJJIEMEHTOB M HMX COCIWHEHUHA B COOTBETCTBHH C
nojoxxeHueM [lepronyueckoi CUCTEMBI.

Tema 1.2. IIpakTHYecKHe 3aHATHS 2 OK 01, 02, 04, 07
lepuoguyeckmnii [Tepuonuueckast cuctema xumudeckux snemeHTtoB .M. MenneneeBa. @usuueckuil cmpicn Ilepuoguueckoro JIP 4,9,10,13,
3aKO0H M Tadauna 3akoHa /I.1. MeHeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU 16,20,22
JI.L. MenaeneeBa MIPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBHH C IOJOKEHHEM XHMHYECKOTO »yieMmeHTa B [lepmommdeckoit

cucteMe. MupoBo33peHueckoe U HayuHoe 3HaueHue llepuoanueckoro 3akoHa /.M. MenneneeBa. IIporHosst
A.U. MengeneeBa. OTKpbITUE HOBBIX XHUMHUYECKHX 3JEMEHTOB. PellleHHMe MNpPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHMii Ha XapaKTePU3alMI0 XMMUYECKUX AJIEMEHTOB «MeTaJuinuecKkue / HeMeTaIMUeCKUe
CBOMCTBA, 3JIEKTPOOTPULATENIBHOCTh XUMUUECKUX 3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHUEM U
MIOJIOKEHUEM B IEPUOUUECKON cucTeMe xumuueckux anemenToB JI.M. MenneneeBa»
Paznen 2. Xumnueckue peakuuu 6
Tema 2.1. IIpakTHYecKHEe 3aHATHS 4 OK 01, 02, 04, 07

THunbl XUMHYECKHX

peakuuii

1. KIIaCCI/I(i)I/IKaI_II/IH 1 TUIIBI XHMHWYCCKHUX peaKLII/Iﬁ C Y4aCTUCM HCOPraHMYCCKUX BCHICCTB. CocraBneHue
ypaBHeHI/Iﬁ peaKL[I/Iﬁ COCOUHCHUA, PA3JIOKCHUSA, 3aMCUICHUA, O6MeHa, B T.4. pCaK]_[I/Iﬁ TOopCHHA, OKUCJICHUA-
BOCCTaHOBJICHUS.

ypaBHeHI/IH OKHUCJICHUS-BOCcCTaHOBICHUS. CTeneHb okuciaeHusa. OKUCINUTENIh U BOCCTaHOBUTEIb. COCTaBICHUE U
YPaBHUBAHUC OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ MCTOJOM JJICKTPOHHOI'O bananca. OKUCIHTENHHO-

JIP 4,9,10,13,
16,20,22
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BOCCTAaHOBUTENBHBIE PEAKLIMU B TIPUPOJE, IPOU3BOJICTBEHHBIX MPOIECCaX U KUZHENEATEIHHOCTH OPTaHU3MOB.
KonmuectBennpie oTHOmeHuss B XUMHH. OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHMHH M PacdeThl IO
YpaBHEHUSIM XHMUYECKHX peakiuil. Moip Kak eIuHHIIa KOJM4YecTBa BellecTBa. MoisipHas macca. 3aKOHBI
COXpaHEHHUSI MacChl U YHEPTUH. 3aKoH ABoraapo. MomspHsiii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTh T'a30B.
Pacyersl o ypaBHEHHSIM XHUMHUYECKHX pEaKIUil C MCMOIB30BaHHEM Macchl, 00beMa (HOpMabHBIE YCIIOBHS)
ra3oB, KOJMYECTBA BEIECTBA.

2. Tunel xuMHuYecKuX peakiuil. MccnenoBanue TUMOB (TI0 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00pa3yroIuxcs
BEIIECTB) M MPHU3HAKOB XUMHUECKUX peakuuil. [IpoBepenue peakuuii HOHHOrO 0OMEHA, ONpeeNieHHe Cpebl
BOJHBIX PAaCTBOPOB. 3aJaHHUs HA COCTABIIEHNE HOHHBIX PEaKITHIA

Tema 2.2. Conep:xanue y4eOHOro MaTepuaJia 2 OK 01, 02, 04, 07
JJIEKTPOIHTHIECKAST Teopust 31eKTPONIUTHUCCKON nucconuau. MoHbI. DIIEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakiiu HOHHOTO 0OMEHa. JIP 4,9,10,13,
Aucconuanms u CocraBnenue peakuuii FOHHOT0 0OMEHa IyTeM COCTABJICHUS MX IOJHBIX U COKPALICHHBIX HOHHBIX YPAaBHEHHH. 16,20,22
HOHHBIIi 00MeH KucnoTHO-0CHOBHBIC peakivy. 3aJaHusl Ha COCTABICHUE HOHHBIX PEaKIui
Pasnen 3. CTpoenne u cBOMiCTBAa HEOPraHMYECKUX BelleCTB 10
Tema 3.1. Coneprxanue yuedOHOro MaTepuajia 2 OK 01, 02, 04, 07
Kuaaccnpuxanus, [Ipenmet Heoprannyeckor xumun. Kiraccudukarus HeopraHndecknx BeniecTs. [ IpocThie 1 CIoKHBIE BElIecTBa. JIP 4,9,10,13,
HOMEHKJIATypa u OCHOBHBIC KJIACCHI CIIOKHBIX BEIIECTB (OKCHUIIBI, TUAPOKCHIBI, KUCIOTHI, COJIH). B3auMOCBSA3h HEOPraHUIECKUX 16,20,22
cTpoeHHne BEIIECTB. ATperaTHble COCTOSHHs BemiecTBa. Kpucraqumyeckne u  amopdHble BemiecTBa. THITBI
HEOPraHuYecKUux KPUCTAIMYECKUX PEIICTOK (aTOMHAsi, MOJICKYJISIpHAs, MOHHAs, METaJUTMUecKas). 3aBUCUMOCTh (PU3UUECKUX
BeLIECTB CBOWCTB BEI[ECTBA OT THIA KPUCTAUTMYECKON PEHIETKH. 3aBUCUMOCTh XUMHUYECKOW aKTHBHOCTH BEIIECTB OT
BUJIa XMMUYECKOW CBSI3U M THIA KPUCTAJUIMYECKOH penieTku. [IpiuuHbl MHOr00Opa3usi BEIIECTB
IIpakTHYeckue 3aHATHSA 2
HomeHnknarypa HeOpraHM4ecKMX BEIIECTB: Ha3BaHME BEIIECTBA MCXOAS M3 MX XMMHUYECKOW (popMyisl wmin
COCTaBIICHHE XMUMHUYECKOH (OpMyIbI MCXOAs M3 Ha3BaHus BeulectBa nmo mexayHapoanoi (MIOITAK) wmm
TPUBHAIBHOW HOMEHKJIATYPE.
Pemenne mnpakTHUeCKMX 3alaHMM 1O KJIACCHM(UKALMKM, HOMEHKIAType M XUMHUYECKHUM (opMyliam
HEOPraHMYECKHX BEUIECTB Pa3IMYHBIX KJIACCOB (yrapHbI ra3, YrieKHCIbIi ra3, aMMHUak, rameHas WU3BECTb,
HeralieHas: M3BeCTh, MUTHEBAs COJa W JIPYTMX): Ha3blBaTh M COCTABIATH (POPMYJIBI XMMHYECKHX BEIECTB,
OTIPENEIIATh IPUHAAJICKHOCTD K KIIaccy.
HcTtounnkn XxuMudeckod WHPopMaIuu (CpeacTB MaccoBoi nHpopmanuu, ceth MHTepHeT u npyrue). [lonck
WHPOPMAITUH [T0 HAa3BAaHHSAM, HICHTU(PHUKATOPAM, CTPYKTYPHBIM GopMyiam
Tema 3.2. Conep:xanue yueOHOro MaTepuaJia 2 OK 01, 02, 04, 07
DH3NKO-XUMHIECKHE | Meraysl. ObIe pu3HuecKue 1 XUMUUYECKHE CBOHCTBA MeTaslIoB. CIIOCOOHI MOMydyeH s, 3HAUCHHE METAIUIOB JIP 4.9,10,13,
CBOliCTBA W HEMETAIIJIOB B IPUPOJIC M XKU3HEIEATEIHHOCTH YeJI0BEKa U OpraHu3MoB. Koppo3ust MeTallioB: BUIBI KOPPO3HH, 16,20,22
HEOPraHuIECKUX COCO0BI 3aLUTHI METaJIJIOB oT KOppO3uH
BellecTs Hemerannsl. O0mue ¢pu3nueckue 1 XMMUYECKHE CBOWCTBA HEMETaJUIOB. TUNMYHbIe cBOlicTBa HemeTayioB 1V-
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VII rpynn. Knaccudukanus 1 HOMEHKIATYpa COeMHEHHH HeMeTaoB. KpyroBopoTel OMOTeHHBIX 1€MEHTOB
B npupoze
XVMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIECTB (OKCHIIOB, THIPOKCHIOB, KUCIOT, COJEH
U Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOAHBIX COEAMHEHNH, BBICIIUX OKCH/IOB
U TUAPOKCUIOB

IIpakTuyeckne 3aHATUA

CocraBneHue ypaBHEHUH XMMHUECKUX PEAKIUN C YYaCTHEM MPOCTHIX U CIOXKHBIX HEOPraHMYECKUX BEIICCTB:
METaJIJIOB M HEMETAJUIOB; OKCHOB METAJNIOB, HEMETAJIIOB M aM()OTEPHBIX AIEMEHTOB; HEOPTaHUIECKHUX KHUCIIOT,
OCHOBaHMH U aM(OTEPHBIX THAPOKCHIOB; HEOPTAaHUUECKHUX COJIEH, XapaKTepu3YIOIINX UX CBOICTBA. Pemenue
MPaKTUKO-OPUEHTHUPOBAHHBIX TEOPSTUYCCKUX 3aJlaHMH Ha CBOWMCTBA, COCTaB, MOJydYeHHE W Oe30macHoe
HMCIOJb30BaHNE BAXKHEUIITNX HCOPraHn4CCKUX BCUICCTB B 6I)ITy u HpaKTH‘IGCKOﬁ JACATCIIBHOCTHU YCJIOBCKA

Tema 3.3.
HNnentuduxauus
HEOPraHn4ecKux

BellecTB

IIpakTHYeckue 3aHATHS

«nenTndukanys HeOPraHUIECKUX BEIIECTBY.

Pemenne sxciepuMEHTANBHBIX 32129 [T0 XUMUYECKAM CBOMCTBaM METAJIJIOB M HEMETAIIIOB, IO PACIIO3HABAHHIO
U TIOJIYYEHHIO COEIMHEHUN METAJIJIOB U HEMETAJIOB.

WnenTndukanus HEOpraHMIECKUX BEIIECTB C UCIIOIb30BaHUEM HX (PU3UKO-XUMHUIECKUX CBOHCTB, XapaKTePHBIX
KayecTBEHHBIX peakiuid. KadecTBeHHbIE peakuun Ha Cyib(ar-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KaTHOH
aMMOHUA

OK 01, 02, 04, 07
JIP 4,9,10,13,
16,20,22

Pasnen 4. CTpoeHne 1 CBOHCTBA OPraHUYECKHUX BeIeCTB

14

Tema 4.1.
Kuaaccupukanus,
cTpOeHHe u
HOMEHKJIaTypa
OpPraHnYecKuX
BelIecTB

Conep:xanue yueOHOro MaTepuaJa

ITosiBneHue u pa3BUTHE OpPraHUYECKON XMMUM Kak Hayku. IIpeamer opraHndeckoid XuMud. MecTo 1 3HaueHHE
OpPraHHYECKOW XMMHHU B CUCTEME ECTECTBEHHBIX HAYK.

XHMMHYECKOE CTPOCHHE KaK MOPSAAO0K COSTUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIeHTHOCTH. OCHOBHBIE
TIOJIO’KEHUS TEOPUN XUMHUYECKOT0 CTPOEHHUS OpraHudecKux coenrHeHnit A.M. bytnepoBa. YriepoaHslii ckeneT
OpPraHHYECKOW MOJIEKYJIBl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMUYECKOIO CTPOEHUS MOJeKyl. M3oMepus n
H30MEPBI.

[onstne o dynkumonanpHoOM Tpymnme. Paaukan. [IpuHOMITBI KIacCUPUKAIUN OPraHUMYECKUX COCTMHEHHMH.
MexayHapogHass HOMEHKJIATYpa W TNPHHLUIBI HOMEHKJIATyphl OpraHMueckux coeanHeHuid. [lonsarue o0
a30TCOACPKALINX COCAMHEHHAX, OMONIOTHUECKH aKTHBHBIX BellecTBax (yryieBojax, *KHpax, Oelkax u Ap.),
BBICOKOMOJIEKYJIIPHBIX COeIMHEHMIX (MOHOMEP, MOJIMMED, CTPYKTYPHOE 3BEHO)

l'[paRanecm/le 3aAHATUSA

HomeHnknarypa oOpraHuuecKMxX COEIMHEHWH OTHOENBHBIX KJIacCOB (HACHIIICHHBIC, HEHACBHIICHHBIE U
apOMAaTUYECKUE YTIIEBOJOPOJbI, CHUPTHL, (PEHOINBI, anbJIeTHAbI, KETOHBI, KapOOHOBbIE KHCIOTHI W JIp.)
CocTaBreHue MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYNT OPTaHWYECKHX BEUIECTB OTIENIBHBIX KJIACCOB,
WCTONB3Ysl MX Ha3BaHUs M0 CUCTEMATHYECKOW M TPUBHAJILHOW HOMEHKJAType (3THJICH, alleTHIICH, TJIUMIEPHH,

OK 01, 02, 04, 07
JIP 4,9,10,13,
16,20,22
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(denon, ¢dopManpuerus, yKCycHas KHCIOTa, DJIMIOUH). Pacuersl mpocteiiieli (GopMynbl OpraHHMYECKOM
MOJIEKYJIBI, ICXOJIS1 3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHuYecKuX
coeTuHeHU

Copaeprxanue yuedOHOro MaTepuasia

OU3HKO-XUMHYECKHE CBOMCTBA OPraHMUYECKUX COSAMHEHHU OTICBHBIX KJIACCOB (OCOOSHHOCTH KacCU(pUKAIUU
¥ HOMEHKJIATyphl BHYTPH KJIACCa; TOMOJIOTHIECKUH psi] ¥ o0mmast popmMya; n3oMepus; pru3ndecKre CBOHCTRa,
XIMHYECKUE CBOWMCTBA; CIIoco0bI MOy YESHHS ):
- IpeJeNibHbIE YTIIEBOJOPOAbI (AKaHbI U [UKIIOANKaHbl). |'opeHre MeTaHa Kak OWH U3 OCHOBHBIX HCTOYHUKOB
TeIJIa B TPOMBIIUIEHHOCTH M ObITy. CBOHCTBAa NPUPOJHBIX YIJICBOAOPOIOB, HAXOKACHHE B IPHPOAE M

[IPUMEHECHUE AJIKAHOB;
- HempeJenbHble (aNKeHbI, aTKUHBI U aJIKaJHeHbl) U apoMaTUYecKHe yrieBoJopo/bl. ['opeHne aneTuineHa Kak
HCTOYHUK BBICOKOTEMITEPATYPHOTO TJIaMEHU IS CBapKu u pes3Kku METaJIOB

- KHCJIOPOJCOJepXallrue coeNnHeHUs (CHUPTH M (DEHONBI, KapOOHOBBIE KUCIOTHI W I(PUPHI, ATbIACTHUABl U
KETOHBI, JKUpHI, yriaeBoabl). [IpakTriyeckoe MpuMeHEHHE STUIICHIIIMKOIS, InieprHa, GeHomna. [Ipumenenne
dbopmanbaerua, aneTanbAerua, yKCyCHON KACIOTHI. MblIa Kak COJTM BBICIIMX KapOOHOBBIX KUCIOT. Motomune
CBOICTBa MBbLIa
- a30TcoAepXKallie COeAMHEeHHs (aMUHBI W aMUHOKHUCIIOTHI, Oenku). BbplcokoMoneKysipHbIE COEIUHEHUS
(cuHTeTHYECKHE W OHMOJIOTHUECKU-aKTUBHBIC). MOHOMEp, MOJIUMEp, CTPYKTypHOe 3BeHO. llonmmmepuzarust
3TUIIEHA KaK OCHOBHOE HarpaBJIeHUE ero HCTIOJIb30BaHHUSL.
['eHeTnyeckas CBS3b MEXAY KJIACCAMU OPraHUYECKHUX COCTMHEHHUM

IIpakTHYeckue 3aHATHS

1. CBoiicTBa opraHHYECKUX COETMHEHNH OT/IENbHBIX KJIACCOB (TPUBHANIbHASA U MEKIYHApOIHAsI HOMEHKIIATYpa,
XMMUYECKHE CBOMCTBA, CLIOCOOBI MOTyUYeHHs): IPpeAeIIbHbIE (aJIKaHbl U IIMKJIOAJIKAHBI), HEPeAeIbHbIE (AIKEHBI,
QJIKMHBI U aJIKaJIneHbl) ¥ apOMaTHYECKHE YTIIEBOJIOPO/IbI, CIUPTHI U (DEHOIBI, KApOOHOBBIE KHCIOTHI U 3UPHI,
aNbJIeru bl U KETOHBI, aMUHBI 1 aMHUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COeIMHEHN. 3a/JaHUsI Ha COCTaBJICHNE
YPaBHEHUH XMMHYECKHX PEAKIUil ¢ y9acTHEM OpPraHMYECKHX BEHIECTB HA OCHOBAHUM MX COCTaBAa U CTPOEHUS
CocraBieHue cxeM peakiuil (B TOM YHUCIE M0 MPEJIOKEHHBIM LEMOoYKaM MPEBPAILECHH), XapaKTePU3YIOLINX
XUMHYECKHE CBOMCTBA OPTraHUYECKUX COCTUHEHHN OTIENIbHBIX KJAcCOB, CIIOCOOBI MX IMOJIyUYEHHUS U Ha3BaHHE
OpraHNYECKUX COEIMHEHHUN 110 TPUBUAIBHON MIIM MEXAYHAPOIHON CUCTEMAaTUYECKON HOMEHKIIaType. Penienue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJlaHUil Ha CBOMCTBA OPraHMYECKHUX COEAMHEHUH OTHENbHBIX
KJIACCOB

2. TlpespaltieHusi OpraHUYEeCKUX BEIIECTB NP HarpeBaHWH. [lonydeHue STHICHA M WM3yYeHHE ero CBOWCTB.
MosenupoBaHue MOJIEKYJ M XUMHUUECKUX MPEBPALICHUH HA MPUMEPE 3TaHa, STWICHA, alleTUIEHA U JIp.

OK 01, 02, 04, 07
JIP 4,9,10,13,
16,20,22

Tema 4.3.
Naentndukanns
OpPraHuvecKux
BelIeCTB, HX
3HaYeHHe U

Coaep:xanue yueOHOro MaTepuaJia

buooprannueckue coegmnenus. [Ipumenenue m Omomormyeckas poib yriieBoAoB. OKHCIEHHE YTJIEBOIOB -
HMCTOYHHUK SHEPTUU KUBBIX OopraHu3mMoB. O0JacTH NpUMEHEHHUsSI aMUHOKHUCIIOT. [IpeBpaiiieHus: OSJIKOB MHIIHU B
opranm3me. bruonornyeckue Gpynkimu 6enxoB. buonoruueckue GyHKIIH KUPOB. POk opraHnuecKoil XuMun B
penieHny npobieM MuIieBol 0€30MacHOCTH.

OK 01, 02, 04, 07
JIP 4,9,10,13,
16,20,22
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NpUMEHeHue B
OBITOBOM 1
NMPON3BOJACTBEHHOM
JAesiTeIbHOCTH
YyeJioBeKa

Ponp opranuveckoli XMMHM B PEIICHUM IMPOOJIEM SHEPreTHUYSCKOW OE30MacHOCTH, B Pa3BUTUW MEIUIIMHEI,
CO3/IaHUY HOBBIX MaTepPHAIIOB, HOBBIX HCTOYHHUKOB SHEPTHH (aJIbTEPHATHBHBIE HCTOYHUKH YHEprun). ONacHOCTh
BO3JICHCTBHSI Ha HUBBIC OPTaHU3MBI OPraHUYECKHX BEINECTB OTICIBHBIX KIacCOB (YIJIEBOIOPOMBI, CIUPTHI,
(heHOJITBI, XJIOPOPTaHUYECKHE MPOU3BOJIHEIC, ANBIETH/IBI U JIP.), CMBICI TOKa3aTelsl MPEACIbHO JO0MyCTUMOM
KOHIIEHTPAIIN

IIpakTH4yecKne 3aHATUSA

Wnentuduxanms opraHUuecKux COSAMHECHNH OT/ICBHBIX KilaccoB. UneHTH(UKAIINS OpraHMYSCKUX COSTMHECHUI
OTJICNIBHBIX KJIACCOB (HA MMPUMEPE aJIbJIETHJIOB, KpaxMalla, yKCYCHOU KUCIIOTHI, OSIIKOB U T.I1.) C UCIIOJIb30BaHUEM
UX (U3NKO-XUMHUYECKHX CBOMCTB M XapaKTepHBIX KaueCTBEHHBIX peaknuid. JleHaryparus Oenka mpu
HarpeBaHuH. lI[BeTHBIe peakmuu OenkoB. BO3HWKHOBEHHWE aHATMTHYECKOTO CHUTHAJIa C TOYKH 3pPEHHA
XUMHUYCCKUX TIPOIECCOB MPH MPOTCKAHUM KAaYeCTBEHHOW pEaKIMU, IO3BOJISAIONICH HWACHTU(UIIUPOBATh
PEAJIOKCHHBIE OPraHUYECKUE BEIIECTBA

Paszpnen 5. Kuneruueckue U TepMOIMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX peakuuii

Tema 5.1. Cxopoctb
XUMHUYECKUX
peakuuii.
Xumuueckoe
paBHOBecHe

Conep:kanue y4eOHOro MmaTepuasia

N

CKOpOCTh peakluu, €€ 3aBHUCUMOCTh OT pa3IMYHBIX (DaKTOPOB: MPHUPOABI PEarupyIOIIUX BEIECTB,
KOHIEHTpAIMN Pearupyomux BeIlecTB, TeMIepaTyphl M IUIOMAAN PEaKIHOHHON MOBEPXHOCTH. TersoBble
3¢ dexTh XUMUYECKUX peaxuui. OK30- u SHIIOTEPMUYECKHE, peakuuu.
OOpaTUMOCTh peakmuii. XUMHIECKOe PaBHOBECHE M €r0 CMEIIEHWE TOJ JCHCTBHEM pPa3IHYHBIX (aKTOpPOB
(KOHIIEHTpalLMsl pPEeareHTOB WM MPOAYKTOB pEakiuH, AaBIEHUE, TeMIepaTypa) A CO3JaHHs ONTHUMaIbHBIX
YCJIOBHM MpoTeKaHus xumuieckux npoueccon. [punnun Jle [arense

HpaKanecRne 3aHATUSA

Perenre mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHAINU3 (DAKTOPOB, BIIMSIONIMX Ha M3MEHEHHE CKOPOCTH
XUMHYECKON peakluu, B T.4. C TO3HMIUN SKOJOTHYECKH IIeIeCO00pa3HOro MOBEACHHUS B OBITY W TPYAOBOH
JIEATeIbHOCTH B LEJIAX COXPaHEHUsS CBOEro 370pPOBbS W  OKpYXKalollled MPUPOJHON  Cpenbl.
Pemienue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUil Ha npuMmeHeHue npuHuuna Jle-Illatense nus HaxoxAeHUA
HaIpaBlieHUs] CMEIICHHS PaBHOBECHS XWMWYECKOW PEaKIWy M aHajdn3 (aKkTOpOB, BIHSIOIIMX HA CMEIIECHHUE
XUMHUYECKOT0 PaBHOBECHS

OK 01, 02, 04, 07
JIP 4,9,10,13,
16,20,22

Pasnen 6. PactBopnl

Tema 6.1.
IlonsiTHe 0
pacTBopax.

HUccaenoBanue
CBOICTB PACTBOPOB

IIpakTHYecKue 3aHATHS

PactBopenne kak ¢usumko-xumuueckuid mporecc. PactBopel. CrnocoObl NPUTOTOBICHHS PAaCTBOPOB.
PactBopuMocTh. MaccoBasg mons pacTBOpEHHOro BemiecTBa. CMBICT MOKa3aTens MPEeAeNbHO IOMYCTHMOMN
KOHIIEHTPAIMH U €T0 MCIIOIb30BaHUE B OIIEHKE SKOJOTHUECKOi 0€30MacHOCTH.

[IpaBuia 3KOJIOTHYECKH TEIECO00PA3HOTO TOBECHUS B OBITY M TPYIOBOW JIEATEIIEHOCTH B IENISIX COXPaHEHUS
CBOETO 37I0POBBS WM OKPYXKAIOIIEH MPUPOTHON Cpenbl; OMAaCHOCTh BO3JCUCTBHS HA JKHUBBIC OPTaHU3MBI
OTIPEICTICHHBIX BEUIECTB.

OK 01, 02, 04, 07
JIP 4,9,10,13,
16,20,22
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Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX 3aJaHuM Ha PacTBOpPLI, HUCIIOJIB3YCMLIC B OBLITOBOM H
HpOPISBOI[CTBCHHOﬁ JCATCIPHOCTH YCJIOBCKA

Pa3nen 7. Xumusi B GbITY U IPOM3BOJACTBEHHOI 1eSITEJILHOCTH YeJI0BeKa 2 OK 01, 02, 04, 07
Tema 7.1. Xumusi B | Cogepxxanne yueOHOro MaTepHuasia 2 JIP 4.9,10,13,
ObITY M _ | HoBeilume NOCTHXECHUS XUMHYECKOM HAyKH M XMUMUYECKOW TexHonoruu. Poib xumuu B obecrneveHnn 16,20,22
NPOU3BOACTBEHHOM | 3x00rMYECKOM, SHEPTETHYCCKON U MUIICBOW 0€30MaCHOCTH, Pa3BUTHH MEIUIMHEL. [IpaBuiia moucka u aHanm3a
ACHTCIRHOCTH XHUMUYECKOM MH(POpPMalUN M3 Pa3IMYHbIX MCTOYHHMKOB (Hay4yHas W y4eOHO-Hay4dHasl JUTeparypa, CpeicTBa
“1€JI0BEKA MaccoBoi HHpOpManuu, cetb HTepHET)
Bcero 44
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3. Yci0Bus peau3anuu y4e0Hoi JHCIUIITHHBI
3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecleYeHn 0

Peanuzanus yueoHou nucuumumasl COO0.01.03 Xumus tpebyeT Hanuuus yueOHOro KabnHera
XUMHH U OMOJIOTHH, METUKO-ONOIOTUYECKUX TUCITUTLINH.

[Tomemnienne kabuHeTa ynoBieTBOpsieT TpeOoBaHusM CaHHTAPHO-IMUICMUOIOTHICCKUX
npaBui u HopMatuBoB (Canllun 2.4.2 Ne 178-02).

HaumenoBanue
000pyIOBaHHBIX YUCOHBIX
Ne /it | ayauropuit Ui IPaKTHUECKHX
3aHATHH, Ta00paTOPHH,

MaCTEPCKUX

[lepeuens MaTepuaTbHOTO OCHAIIEHISI, 000PYIOBAHUS U
TEXHHUYECKUX CPEJICTB O0YUCHHS

1. Kabuner xumun u 6uonorum, MamepuanvHoe ocHaujeHue, KOMHbIOMEPHOE U UHMEPAKIMUBHOE
MEIUKO-OMOJIOTHYECKUX obopyoosanue:

JUCLUIUIUH Kommnerotep

MonuTtop

Moy

IIpoexrop

HNHrepakTuBHAas nocKa

MoHo06moK

Cron yuurens

Cryn yuurens

Tymba

[xad co crexmom

Crenmax

[TapTel OAHOMECTHBIE.

IIpaTe! 1151 KOMIIBIOTEPOB

Cryn

Jlocka MarHUTHO-MapKepHast

CT011 1eMOHCTPAIIMOHHBIHI

Cron-kadenpa

Cryn naGopaTopHbIi

BrITshkHOM mIKad

CriennanbHOe yueOHOE 000py/I0BaHKE

OnexTpoHHass  Tabnuma — nepuomudeckor  cucrembl  J[.H.
Meneneesa

Tabnuia pacTBOPUMOCTH CoNei

OJEKTPOXUMUYECKUH Psii aKTUBHOCTH METAIIJIOB
ABTOMaTH3UpOBaHHbIE paboure mMecTa 0OecIeyYeHbl JOCTYIIOM B
3NIEKTPOHHYO nH(GOPMAITMOHHO-00Pa30BaTEIBHYIO cpeny
MUuC c BbeIXOAOM B HMH(GOPMALHOHHO-KOMMYHHUKALMOHHYIO
cetb «MHTEpHET».

IIpozpammnoe obecneuenue:

1C: Ipeanpustue. KoMIIekT A1 BBICIINX U CPEAHUX YIEOHBIX
3aBenennii (1C —8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Windows® 10 (DreamSpark Premium Electronic
Software Delivery id700549166)

Microsoft™ Office®

Google Chrome

«["apaHT a’3po»

Koncynsranrllimroc

2. Bubnmoreka, ynuTanbHbIN 3ai Bbubuanorexa. YutaabHbli 3aJ1 ¢ BbIxoaoM B MHTepHeT Ne 122
ABTOMaTH3MpOBaHHBIE pabounie MecTa OMbINOTeKapen
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ABTOMaTU3UPOBAHHEIC paboure MeCTa I YHTATeICH

ITpuntep

Ckanep

Cremnaxw JUisi KHAT

Kadenpa

BricTaBouHBI cTEIAXK

Karanoxubii mkad

[locagounsie MecTa (CTONBI W CTYNbS Ui CaMOCTOSATEILHOU
paboThI)

Crenp nH(OOPMAITMOHHBIH

Ycaosusa piasa aun ¢ OB3:

ABTOMaTH3upoBaHHOE pabodee MecTo st i ¢ OB3

JIunza ®@penens

CrnenmanbpHass mapTa Jisi JIMI C HapyWIEHUSIMH OIOPHO-
IBUTATEIHHOTO arapara

KnaBuatypa ¢ nHanecennem mpudta bpaiins

Kommnetorep ¢ mporpaMmHbIM oOectieuenuem ais aui ¢ OB3
CBeToBbIC MasiKU Ha IBEPSIX OMOIHOTEKH

TakTHIIbHBIE yKa3aTENN HAPABICHUS ABIKCHUS

TakTuiIbHBIE YKa3aTelnn BbIX0/1a U3 TIOMEICHHUS

KoHtpacTHOE BBIJIENIEHHE TPOEMOB BXOJOB W BBIXOJOB H3
TTOMETIEHUS

Tabmuuka ¢ HauMEHOBAaHHEM OHOJIMOTEKH, BBIITOJIHEHHAS
mpudTom bpaiins

ABTOMaTH3MpOBaHHEIE paboune MecTa o0ecreueHbl TOCTYIIOM B
ANEKTPOHHYIO nH(OPMAITMOHHO-00pa30BaTEIHHYIO cpemy
MUIuC, ¢ BBIXOAOM B HH(MOPMAIMOHHO-KOMMYHHUKAIIMOHHYIO
ceTb «MHTEpHETY.

Ilpoepammnoe obecneuerue

1C: Ipeanpustue. KoMIekT A BBICHINX U CPEAHUX YIEOHBIX
3aBenenuii (1C — 8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Office®

Google Chrome

«"apanT aspo»

Koncynprantlloioc

3.2. UupopmanuoHHoe odecrieyeHue 00ydeHust

IlepeyeHb OCHOBHOW U IOMOJTHUTEJIbHOW y4eOHOH JUTEepaTypbl, HEOOXOAUMOI 1JIsi OCBOEHMS
Y4eOHOM QM CUMILINHBI

IleuaTHble U3TAHMUS

1. T'abpuensn, O.C. Xumus. 10 knace: yaeOHuk, 6a3oBbiit ypoBeHs / O.C.I'abpuensa, U.I'.Octpoymos,
C.A.Cnankos. - M. : IIpocBemienue, 2023. - 127c¢.: ui.

2.T'abpuemnsn, O.C. Xumus. 11 knacc: yue6HHK, 6a30Bb1i ypoBenb / O.C.I'abpuenss, U.I'.Octpoymos,
C.A.Cnankos. - M.: IIpocsemienune, 2024. - 128c.: ui.

J1IeKTPOHHBbIE U31aHNs (3JIeKTPOHHbIE pecypchbl)

1. Audunorenosa, .B. Xumus. bazoserit yposenn: 10—11 kmaccr! : yaueOnuk / 1M.B. AnpuHOreHOBA,
A.B. baokos, B.A. ITonikoB. — 2-e u3., uctp. u goi. — Mocksa: FOpaiit, 2023. — 290 ¢. — Tekcr
: 9neKTpoHHEIH // OO6pa3oBatenbHas miatdpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/530422
(mata oopamienus: 16.04.2024).

2. bnoxuna, H.M1. Heoprannueckass XuMus B IIETIOYKaX MPEBpALICHH, 3a1a4ax U TecTax : yueOHOoe
noco6ue: [12+] / H.W.bnoxuna, 1.B.binoxun. — Mocksa ; bepnun : lupexkr-Menua, 2020. — 112 ¢. :
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TabJI. — Pexum JOCTyIa: o MOIIMCKE. —
URL: https://biblioschool.ru/index.php?page=book&id=600428 (nara ob6pamienus: 16.04.2024). —
DOI 10.23681/600428. — TeKkcT : 31€KTPOHHBIIA.

Ilepeyenr  pecypcoB  MHGOPMAIMOHHO-TEJIEKOMMYHMKANMOHHOI  cetn  «MHTepHeT,
HEOOXOAMMBIX /IJIsl OCBOCHUSA Y4eOHOM IMCIUIIINHbBI

Jns BBIONMHEHUS 3aJaHUM, MPETYCMOTPEHHBIX padodeil MporpaMMol HCHOJIB3YIOTCS
pekomenioBanHbie MaTepHeT-caiiThl, IbC.

DJIEeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl

1. ®epepansubiii moptan «Poccuiickoe obpazoBanuex: http://edu.ru/;

2. eLIBRARY.RU: Hayunas anekrponHast Ou0nmnoTeka [ DIeKTpoHHBIH pecypc]. — Pexxum gocryma:
http://elibrary.ru

3. BBC FOPAUT - Pexum nocryna: https://urait.ru

4. KoHTpOJIb ¥ OlIeHKA Pe3yJIbTATOB OCBOCHUS Y4eOHOM TUCHMILIUHBI

KoHTpons ® oOIEHKa pe3ylIbTaTOB OCBOCHHUS YYEOHOH JHUCHUILIMHBI OCYHIECTBISETCS
[peroaBaTeeM B MPOIECCEe BHIMTOIHEHHUS 00YYAIOIIUMICS WHANBUIYATbHBIX 3aaHHi, TOATOTOBKH
edeparos, 3cce.

(DOPMI)I U METOAbI

Pe3yabTarbl 00yyeHust KOHTPOJISI M OLEHKH
(ocBOEHHBIE YMEHMNs, YCBOCHHbIE 3HAHMS) pe3yJbTaToB
o0yueHust

- BJAJETh CHUCTEMOM XHMHMYECKMX 3HAaHWM, KOTOpas BKJIIOYACT: | BBIIIOJIHEHUE 3aJaHUM
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUN DJIEMEHT, aTOM, JIEKTPOHHAS | IPAKTUYECKOTO
obosouka artoma, 8-, p-, O-IJCKTPOHHBIC OPOWTAIM AaTOMOB, HWOH, | 3aHATHA,

MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, | OTBET HA 3a4ETe
XUMHUYECKasi CBs3b, MOIIb, MOJISIpHAs Macca, MOJSIPHBI 00BeM,
VIJIEPOJIHBIN CKeNeT, (YHKIMOHANbHAs TPYINa, pagukal, H30Mepus,
M30MEPBL, TOMOJIOTUYECKUI Psil, TOMOJIOTH, YIIEBOIOPOAbI, KUCIOPOA- U
a30TCOJCpIKAIINE COCTUHEHHUS, OHOJIOTMUECKH aKTHUBHBIE BEIIECTBA
(yrmeBoapl, >KHUPBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCMHEHUS, KPUCTALUIMYECKAs] PEIIETKA, THUIIbI
XUMHYECKHX peakiuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC, DK30-U
SHIOTEPMUYECKHE, PEAKIIMU HOHHOTO OOMEHa), PacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI,  DJIEKTPOJUTHYECKAss  JUCCOLMALMs,  OKHUCIIUTEIb,
BOCCTAHOBUTEINb, CKOPOCTh  XMMHUYECKOM  peakluu, XHUMHYECKOe
paBHOBecHE€), TEOPHUH M 3aKOHBI (TEOpPUS XHMHUYECKOTO CTpPOCHHS
oprannyeckux Bemects A.M. bytiiepoBa, TEOpHsl JIEKTPOIUTHUYECKON
auccoumanuu, nepuomudeckuit  3akon .M. MengeneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XHUMHH,
dakToNOTMUeCKUe CBEIEHUS O CBOWMCTBAaX, COCTaBe, TMOIYyYECHUH U
0e30macHOM  WCTIOJb30BAaHMHM  BAKHEHIIMX  HEOPTaHWYECKUX  H
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTHUYECKOMN JEATEIHHOCTH YEeTIOBEKA;
- YMETh BBISIBISATh XapaKTEPHBIE MPU3HAKU M B3aHUMOCBSA3b W3YYEHHBIX
MOHATUH, TPUMEHATH COOTBETCTBYIOIIME IIOHATHS IPU ONHUCAHUU
CTPOEHHUS U CBOMCTB HEOPraHMYECKHX W OPraHMYECKHUX BEIIECTB M HX
MIPEBPALLECHU; BBISBIATD B3AMMOCBA3b XUMHUYECKUX 3HAHUN C IOHATUAMU
Y MIPEJICTABICHUSAMM JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb MCIOJb30BaTh HAUMEHOBAHUSA XHUMHYECKUX COCIUHEHUH
MEXIYHAapOJAHOTO COK3a TEOPETHUYECKOM M MPHUKIAJHOM XHUMUUA U
TPUBHUAJIbHBIE HA3BaHUS BAXKHEMIIMX BEIIECTB (ITHIICH, alleTHUJIEH,
rurepuH, GeHos, dhopMmanbaeru, YKCycHass KUCIO0Ta, TJIMINH, YrapHbIH



https://biblioschool.ru/index.php?page=book&id=600428
http://edu.ru/
http://elibrary.ru/
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ra3, YrJeKMCIbld ra3, aMMHUaK, TalieHas U3BECTb, HErallleHash M3BECTb,
NUTbEBas COAA M JPYTUX), COCTaBIATh (HOPMYJIbl HEOPraHMYECKHX H
OpPraHUYECKUX BEILECTB, YPABHEHHS XUMHUECKUX PEAKIHiA, OOBSICHATH UX
CMBICJI; TOATBEP)KAATh XapaKTEepHble XUMHMUYECKHE CBOICTBA BELIECTB
COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAaMH W 3allUCAMHU  YpPaBHEHMMU
XUMHUYECKHX peaKluii;

- YMETh yCTaHABJIMBAaTh NIPUHAIIEKHOCTh U3YUEHHBIX HEOPraHUUECKUX U
OpPraHMYECKHUX BELIECTB K ONpEAEICHHbIM KjaccaM W Ipynmnam
COCIMHECHUM, XapaKTepU30BaTh HX COCTAaB M BaXXHEHIIME CBOMCTBA;
onpenenaTh BUIbl XUMHUYECKHUX CBs3ell  (KOBaJIEGHTHAs, HWOHHas,
METaJIJINYECKasl, BOJOPOIHAS), TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB;
KJaccu(puIUpoBaTh XMMUYECKHUE PEaKLIUY;

- chopMuUpOBaTh MPEACTABICHUS: O XUMHYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOH KapTUHBI MHpA, POJIM XMMHUU B IIO3HAHUM SBJICHUH
npuposbl, B (OPMUPOBAHUU MBILIUIEHUS U KYJIbTYpbl JINYHOCTHU, €€
(YHKLUMOHAJIBHONH  IPaMOTHOCTH,  HEOOXOAMMOM Ui  peLIeHus
IPAKTUYECKUX 33a4 M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOHOM Cperie;

- YMETb IIPOBOJUThH PACUEThl [0 XUMHUECKUM (OPMYJIaM U ypaBHEHUSM
XUMHYECKHX pPEaKIUid C UCIONb30BaHUEM (PH3MUYECKUX BEIHYHWH,
XapakTepU3yIOIMX BELIECTBA C KOJMWYECTBEHHOH CTOPOHBI: Macchl,
o0bema (HOpMalbHbIE YCIOBUSI) TIa30B, KOJUYECTBAa BEILECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JUIS IPUHSTUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsiX, CBS3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

- yMeThb IUIAHUPOBATb U BBINOJHATH XHUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OpPraHUYECKUX BEIIECTB IpPHU HArpEeBaHUM, IOJIyuYEHHUE
ATHJIEHA U U3yYEHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIMH HA albJAETH/bI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypalus OelIKOB IpU HarpeBaHuw,
I[BETHbIE peakluu OENIKOB; IPOBOAUTh pEaKLUWW HOHHOIO OOMeEHa,
ONpEACIATh CpeAy BOJIHBIX pacTBOPOB, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kKapOoHaT- U XJIOPU-aHUOHBI, HA KaTHOH aMMOHHUS; peIIaTh
SKCIIepUMEHTaJbHbIe 3a1aun o TeMaMm "Mertamnel" u "Hemetamnsl") B
COOTBETCTBUU C IMpaBUIaMH TEXHUKU OE30MACHOCTH NpPHU OOpALEHUH C
BEIIeCTBAMM U JaOOpaTOpPHBIM  OOOpYAOBAaHHEM;  IPEJCTABIATh
pe3yNbTaThl XMMHYECKOI0 3KCIEpUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX PEaKUUHA U (POPMYJIHNPOBATH BBIBOJIBI HA OCHOBE 3THX
pe3yJIbTaToB;

- YMEThb aHaIM3MPOBATh XUMHUYECKYIO HH(OpMAIHIO, MOIYy4aeMylo W3
pa3HbIX UCTOYHUKOB (CpEACTB MaccoBoi mHpopMaluu, cetb MHTepHET 1
Apyrue);

- BJAJETh OCHOBHBIMH METOJaMH HAy4yHOTO I[I03HAHUS BEILECTB H
XUMHUYECKHX  sIBJIEHUH (HaOirofeHWe, W3MEpEeHHe, OSKCIIEPUMEHT,
MOJICIUPOBAHHE);

- YMETh MPOBOJUTH PacueThl MO0 XMMUYECKUM (hopMysaM U ypaBHEHHSIM
XUMHYECKMX peakuuil C UCHOJIb30BaHUEM (U3HUECKUX BEJIHYUH,
XapaKTepU3YIOIIMX BEUIECTBA C KOJWYECTBEHHOM CTOPOHBI: MaccChl,
o0bemMa (HOpMaJIbHBIE YCIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA;
MCIIOJIb30BaTh CUCTEMHBIE XUMUUYECKUE 3HAHUS U1 IPUHATHS PELIEHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYallUsX, CBS3aHHBIX C BEUIECTBAMH U HUX
IIPUMEHEHUEM

- yMeThb IUIAHUPOBAaTb U BBINOJHATH XHUMHUYECKUHA SKCIIEPUMEHT
(mpeBpallleHus1 OpPraHMYeCKUX BEIIECTB NPU HATPEBAHMHM, IOTYYEHHE
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ATUJIEHA ¥ U3yYEHUE €TI0 CBOWCTB, KAUECTBEHHBIE PEAKIIMY HA aJIbJAETUbI,
Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTypalus OeJKOB NpU HarpeBaHuw,
[[BETHBIC pEaKIMH OENKOB; NPOBOAMTH PEAKIUU HOHHOTO OOMEHa,
ONpeeNATh CpeAy BOJHBIX pPAacTBOPOB, KAaueCTBEHHBIE pEaKIMH Ha
cynb(ar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KAaTHOH aMMOHHS; PeliaTh
SKCIIEpUMEHTAIbHBIC 3a7auu o TemaMm "Mertamasl" u "Hemeramns") B
COOTBETCTBUM C MPaBUJIAMU TEXHUKU OE30IACHOCTU NpPU OOpPAILICHUU C
BellecTBAaMH M J1a0OpaTOPHBIM  OOOpYIOBAaHUEM;  IPEICTABIATh
pe3ybTaThl XMMUYECKOTO SKCIIEpUMEHTa B (OpMe 3aluCH ypaBHEHHUN
COOTBETCTBYIOIIMX peakuuii U (HOpMyIUpPOBATh BHIBOABI HA OCHOBE 3THUX
pE3yJIbTaTOB;

- copmMupoBaTh MpPEACTABICHUS: O XHUMHYECKOM COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpa, POJIU XMMUU B IIO3HAHUU SIBJICHUI
OpUpobl, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPbl JUYHOCTH, €€
(YHKIMOHATBHONH  I'PaMOTHOCTH,  HEOOXOAMMOW /ISl pEIICHHS
MPAKTUYECKUX 3aa4 U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U IIPUPOTHOM Cperie;

- YMETb COOJIIOAATh MpaBuia 3KOJOTUYECKH 11e1eCO00pa3HOro MOBEACHUS
B OBITY U TPYJIOBOM IE€ATEIHHOCTHU B IIENIX COXPAHEHUS CBOETO 370POBbs
Y OKPYKaroUIeH MPUPOIHON CPEbl; YUUTHIBATH OMACHOCTh BO3JCHCTBUSA
Ha JKUBBIE OpPraHU3MbI ONPEICICHHBIX BEIIECTB, IOHUMAas CMBICI
II0KAa3aTellsl IPEAeIbHON JOIYCTUMON KOHLIEHTPALUU.




