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1. MACIIOPT PABOYEM ITIPOT'PAMMBI YYUEBHOMN JUCHUILINHBI
OVYIL.07Xumus.

1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMabl

PaGouass mporpamma  y4eOHOW  MUCHUIUIMHBI ~ SBIACTCSA  YacThIO
oOmreoOpa3oBarenbHOi porpaMmbl B cooTBeTcTBUU ¢ PI'OC no cnenuaibHOCTH
CITIO 53.02.05 ConbHOE M XOpPOBOE HAPOJHOE MEHHUE, BUJ — COJBHOE HAPOIHOE
IIEHHE, YKPYITHEHHOU rpynibl cnenuanbHocTer 53.00.00 My3pIkaiibHOE HCKYCCTBO.
1.2. MecTo yueOHOH IMCIUILUIMHBI B CTPYKTYPe OCHOBHOI npodecCHuoHAJIbHOMI
o0pa3oBaTeIbHOM MPOrpaMMbl: ydyeOHas JUCHUIUIMHA «XUMUS» U3y4daeTcs B
oO1ieoOpazoBarenbHOM 1ukIie yueoHoro mana OIIOIT CITO na 6a3e 0CHOBHOTO

oO1mrero oOpazoBaHus ¢ MOJTyYeHHEM cpeaHero obmero odpazopanus (IITICC3).

1.3. leau u 3aga4u y4eOHOH AUCHMILIMHBI — TPe0OBaHUSI K pe3yabTaTaM
OCBOCHMS Y4eOHOM IUCHUIINHBI:
1.3.1. Ileab 00meo6pa3oBaTeIbHOM TUCIIUILIIMHBI

dopMHUpOBaHUE Y CTYACHTOB MPEJCTABICHUS O XUMUYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KAapTHHBI MHpPAa KAaK OCHOBBI TMPUHATUS PEIICHUH B
JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CUTYallUsSIX, OTBETCTBEHHOTO MOBEIAECHUSA B
MIPUPOJIHOM Cpelie.

3amauu TUCUMILTHHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XHUMHUYCCKUX
IIPOLIECCOB U SIBJIEHUM B OKPYKAIOLIEN CpeE, HETOCTHON HAyYHOW KapTUHBI MUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIbI HEOPTaHUYECKUX M OPTaHUUYECKUX
BCIIECTB, YPaBHEHUS XHUMHUYECKHX  PpEaKIui, OOBACHITH UX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TMPOBEACHUS MPOCTEHINX  XUMUYECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAaHUN ¢ COOJIFOJICHUEM TpaBUi  0€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMH U JIaOOPaTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHS UCIIOJIH30BaTh HH(MOOPMALIMIO XMMHUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHUS ~ NPOTHO3UPOBATH  TMOCIEACTBUS  CBOECHU
NEATETbHOCTH W XWUMUYECKHX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJICTBEHHBIX
MPOIIECCOB;



6) chopMupOBaTh MOHUMAHUE 3HAYUMOCTH JOCTIKCHUN XUMUYECKON HAyKH
Y TEXHOJIOTUH /ISl Pa3BUTHS COIMATBHON M MPOU3BOJICTBEHHOM cep.



1.3.2. Ilimanupyemble pe3yabTaThbl OCBOCHHUSI 001Ie00pa3oBaTe/ibHON AUCHMILIMHBI B co0TBeTcTBHH ¢ ®PI'OC CIIO u Ha

ocHose ®I'OC COO

Koa n IliianupyemMblie pe3yabTaTbl 0CBOCHUSA IUCHUIIINHbBI
HAHUMEHOBAHH
e
(dopMupyeMbIX Oo01mme JAucuunianHapHbie
KOMIIeTeHInii
OK 10. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIIAJETh CHCTEMOM XUMHUYECKHX 3HAHUH, KOTOpas  BKJIIOYAET:
Hcnons3oBarh - TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTU OCHOBOIIOJIATAIOIINE TOHATHSA (XMMHUYECKHH AJIEMEHT, aTOM, 3JICKTPOHHAs
B MacTepCTBa, TPYIOIIO0HE; obojiouka atoma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYJIa,
po)eCCHOHANT | - TOTOBHOCTh K aKTUBHOM JCATEIHBHOCTH B&JICHTHOCTD, 3JEKTPOOTPUIATEIBHOCTb, CTEIEHb OKHCICHMS, XUMUYECKas
bHOU TEXHOJIOTHYECKOM M COLMAIbHOM HAIIPABICHHOCTH, | CBSA3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBIM OOBEM, YIJIEPOJHBIN CKEJIET,
JEATEILHOCTH | CIOCOOHOCTh MHUIIMUPOBATh, INIAHUPOBATH U (GyHKIIMOHATBHAS TPYIIA, paguKai, U30MEpHsi, U30Mepbl, TOMOJIOTHYECKHI
YMEHHUS U CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO AEATEIIBHOCTD; | PSAJ, TOMOJIOTH, YIJIEBOJAOPOIbI, KUCIOPOI- U a30TCOAECPIKAIINE COCIUHEHNUS,
3HAHUS, - HHTEPEC K pa3InuHbIM cepam OHMOJIOTMYECKH aKTHBHbBIE BellecTBa (YIJIEBOABI, >KUPBI, OENKHU), MOHOMED,
MOJTy4YEHHbBIE po¢eCCuOHATBHON eATETLHOCTH, MOJUMEpP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE  COCIUHEHUA,
oOyyaromumuc | OBJiaJieHHe YHUBEPCAJbHBIMH Y4eOHBIMH KPUCTAJUIMYECKAst pelerka, THUITBI XUMHUYECKUX peakuuii
s B XO/Ie MO3HABATEJIbHBIMHU I€HCTBUSIMU. (OKUCIUTEIIPHOBOCCTAHOBUTEILHBIE, 9K30- M JHIOTEPMUYECKHE, PEaKIIUH
OCBOCHUS a) 0a30BbIe JJOTHYECKHE IeliCTBHS: HOHHOTO oOMeHa), pacTBop, JJIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
y4eOHBIX - CaMOCTOSITEIHFHO (POPMYIUPOBATH U 3JIEKTPOJIUTHYECKAS JTUCCOLMAIS, OKUCIUTENb, BOCCTAHOBUTEDL, CKOPOCTh
IIPEAMETOB B aKTyaJlu3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€ XUMHUYECKON peaklliy, XUMUYECKOe PaBHOBECHE), TCOPUU U 3aKOHBI (TECOPHS
COOTBETCTBUU C | BCECTOPOHHE; XUMHUYECKOTO CTpOeHHus opraHudyeckux BemiecTB A.M. byrtieposa, Teopus
denepanbHBIM | - YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK WU JJIEKTPOJUTUYECKON  JHCCOLMalUMM,  nepuoguyeckud  3axkoH  JI.U.
TOCYJapCTBEHH | OCHOBAHUS ISl CPDAaBHEHMS, KJIaCCU(DUKAIIUU 1 MeHeneeBa, 3aKOH COXPaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
bIM 000011IICHHS; SI3BIK XUMHH, (PAKTOIOTHYECKHE CBEACHUS O CBOWCTBAX, COCTaBe, MONyUYCHUH
00pa3oBaTeNnbH | - ONMPEAENSATh LEeNu AeITEIHbHOCTH, 3a/1aBaTh u  0e30MacHOM  WCIOJb30BAHMHM  BAXHEHIIMX  HEOPTaHUYECKUX U
BIM CTaHJIapTOM | IAPAMETPBI U KPUTEPUU UX JOCTHUKEHUS; OpPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOH JIeATEIHHOCTH YEJIOBEKa;
CpeIHEro - BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B - YMETh BBIABJISITH XapaKTEpHbIC MPU3HAKK W B3aUMOCBS3b HM3YYEHHBIX
o0mero paccMaTpUBAEMBIX SIBJIEHUSX; MOHATUH, IPUMEHATh COOTBETCTBYIOILLNE MOHATUSA IIPU ONIMCAHUU CTPOCHHUS U
o0pazoBaHus - BHOCUTh KOPPEKTHUBBI B ICSITEILHOCTD, CBOWCTB HEOPraHWYECKUX M OPraHMYECKHX BEHIECTB M WX MPEBPAIICHUI;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENAM, BBISIBJISITH ~ B3aMMOCBSI3b ~ XUMHUYECKMX 3HAHUKW C  TOHSATUSIMH U




OIICHUBATh PUCKHU IMOCIICICTBHI NEITEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILICHUE ITPU PEIICHUH
YKU3HEHHBIX TIPOOIIeM
0) 0a30BbIE HCCIeN0BATENbCKUE e CTBHS:

- BJIaJICTh HaBBIKAMH y4E€OHO-HCCIICIOBATEIHCKON
Y IPOEKTHOM JIeATEIbHOCTH, HABBIKAMU
paspenieHus mpooem;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H U
aKTyallu3UpOBAaTh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€
pENICHUS, HAaXOAUTh apTYMEHTBI JIJIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUIM, 3a/1aBATh
napaMeTpsl U KPUTCPUU PEIICHHS,

- aHAJIM3UPOBAThH MOTYYEHHBIE B XOJI€ PEIICHUS
3aJ1a4¥ Pe3yJIbTAThl, KPUTUICCKH OIECHUBAThH MX
JIOCTOBEPHOCTH, IPOTrHO3UPOBATh N3MCHCHHE B
HOBBIX YCIIOBHUSIX;

- YMETh MEPEHOCUTH 3HAHUSA B MTO3HABATEIbHYIO U
MPAKTUIECKYIO 00JIACTH KU3HEIEATSIIBHOCTH -
yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTeH;

- BBIIBUTATh HOBBIE UJI€U, TIPEJIaraTh
OPUTHHAIILHBIC TIOIXO/TBI U PEIICHHUS;

- CITIOCOOHOCTH UX HUCIIOJIb30BAHMUS B
IT0O3HABATEIBHON U COLMAIBHON IPAKTUKE

MIPEICTABICHUSIMH JIPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;
- yYyMeTb WCIOJb30BaTh HAMMEHOBAHUS XHUMHUYECKUX  COEIMHEHHUMN
MEXIYHAapOAHOTO COI03a TEOPETHYECKOW U MPUKIAAHOW XUMHUU U
TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEIIECTB (STUJICH, alleTUJICH, TIUIEPHUH,
denon, Qopmanbaerus, YyKCyCHas KHCIOTa, TJMIMH, YyrapHbli ras,
YIJIEKHUCIIBIN ra3, aMMHUaK, raiieHas U3BEeCTb, HETallleHass U3BECThb, TUTHEBAS
colla U APYTUX), COCTaBIATH (POPMYJIbl HEOPTaHMYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHCHHS XHMHUYECKUX pEaKIUH, OOBICHATH HX CMBICT;
MOATBEPKIaTh XapaKTepHbIE XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHUM XUMHUYECKHUX
peaKInii;

- YMETh YCTaHABJIMBATh MPUHAJJIC)KHOCTh H3YUYCHHBIX HEOPTraHWYECKHX WU
OpPraHMYECKUX BEIIECTB K OMPEIEICHHBIM KJlaccaM U TpYIIaM COEeIWHEHUH,
XapakTEepU30BaTh UX COCTaB M BAXKHEWINIME CBOMCTBA; OMPENETSATH BUIBI
XUMHUYECKHUX CBs3ei (KOBaJeHTHAas, WOHHAs, METa/lIndecKasi, BOJIOPOIHAA),
THUTIBI KPUCTAJUTMYECKUX PEHICTOK BEIIECTB; KIACCH(PUIIMPOBATH XUMHUYECKUE
peakuuu;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHUpA, POJM XUMHUHM B TO3HAHWM SIBIICHUU
npuposibl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIBTYpPhl JIMYHOCTH, €€
(YHKITMOHATTFHOW TPaMOTHOCTH, HEOOXOIUMOM IS pPelIeHus] MPaKTUUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJE;

- YMETh TPOBOJUTH PACYEThl MO XUMHUYECKUM (OpMylIaM U YpaBHEHUSIM
XUMHUYECKUX  pEeakluid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYUH,
XapaKTEePU3YIONIUX BEIIECTBA ¢ KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00bema
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHSITHS PEIICHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




1.4. KosimuecTBO 4aCOB HA OCBOCHHE MPOrPpaMMbl Y4eOHO# IUCHUIIUHbI:

MaKCHUMaJbHOU yueOHON Harpy3ku oOydatomierocs — 80 yacoB, B TOM YHUCIIE:
00s13aTeIbHON ayTMTOPHOU yueOHOM Harpy3ku oOydaromerocs — 80 Jaca;

BKJIIOYasl IPAKTUYECKUE 3aHATUSA — 28 4aCOB.



2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBLHOM

AU CHUITIIMHBI «XUMUSA»

2.1. O0bemM IUCUMILIUMHBI U BUABI Y4e0HO padoThI
Bup yueOHoI padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOM NPOrpaMMBbl AMCHHUILIMHBI 80
B T.Y.
OcHoOBHOe coJiep:KaHue 80
BT. 4..
TEOPETHIECKOE 00yUeHUE 40
MPAKTUYECKUE 3aHATUS 28
1abopaTopHBIC 3aHATUSA 12
IIpome:kyTouHasi aTTecTauus B BUjae
auddepeHIMPOBAHHOIO 3a4€Ta BO 2 ceMecTpe




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

®opmupyem
HaumeHoBaHu Conep:kanue y4eOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHAIBHO- ObLe e
. beM bl
€ pa3aeyioB U OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHSA, IPUKJIATHOM
4acoB KOMIIETEeHII!
TeM MOYJIb
"
1 2 3 4
1 cemecTp 34
Paszges 1. OcHOBBI CTPOCHUS BelecTBa
Tema 1.1. OcHOBHOeE coJep:kaHue 4 OK 10
Crpoenue
aTOMOB . .
R— CoBpemeHHass MoJiellb CTpoeHus aroMa. CUMBOJIMYECKUN SI3BIK XUMHUU. XUMUYECKUI
SeMenToB i | PIEMEHT. OnekTpoHHas KoHpurypamnus atoma. Kinaccudukaius XuMUYECKUX 3JIEMEHTOB
— (s-, p-, d-smemenTh). BasleHTHBIC 3J€KTPOHBI. BajJeHTHOCTh. DJICKTpOHHAs MPHUPOA
N —— XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUYECKOM CBsi3U (KOBaJICHTHAs,
CBS3H HMOHHAasl, METaJUInuecKas, BOJOPO/IHAsI) U CIIOCOOBI €€ 00pa3oBaHus
IIpakTHyeckune 3aHATHUSA 4

Pemenne 3amannii Ha UCHOJIE30BaHUE XUMHUYECKON CUMBOJIMKH W Ha3BaHWI COEIUHEHUN
[0 HOMEHKJIAType€ MEXKIYHAPOJHOrO0 COI03a TEOPETUYECKOW W MPUKIATHOW XUMHUU H
TPUBHAIBHBIX HA3BaHWM JJISI COCTABJICHUA XUMHYECKHX (POpMyYT JABYXaTOMHBIX
coeMHEHUN (OKCHAOB, CYJIb(DHUAOB, TUIPUIOB W T.I.) M JAPYIMX HEOPTraHUYECKHUX
COCJIMHEHHUH OTJEIbHBIX KJIaCCOB.

[IpakTrueckue 3aaHNsI HA YCTAHOBJIEHUE CBSI3U MEXKY CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M TMEPUOJUYECKUM HW3MEHECHUEM CBOMCTB XHUMHWYECKHX JJIEMEHTOB M HX

10




COCJIMHEHUN B COOTBETCTBUHM C MOJIOKEHUEM |leproanueckon CHCTEMBL.

Tema 1.2. OcHOBHoOe coJep:xaHue OK 10
[lepnoanuecku
# 3AKOH 1 IIpakTnyeckue 3aHATHS
rabmana JI. 1. [Tepunoanueckas cucremMa xumuueckux 31neMeHToB /.M. MenneneeBa. @uznueckuil
Menneneesa |\ e [Tepuoauueckoro 3akona /.M. MennaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX JIEMEHTOB, 00pa3yeMbIX UMH ITPOCTHIX U CI0KHBIX BEILIECTB B
COOTBETCTBHHU C MMOJIOKEHUEM XUMHUYECKOTO 3JIEMeHTa B [leprnoanueckoit cucteMe.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepuonnueckoro 3akona J{.1. Menaeneena.
ITporuossl /.M. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX AJIEMEHTOB.
Penrenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUN HA XapaKTEPU3ALIAIO
XAMHYECKHX DJIEMEHTOB «MeTalumnueckue / HeMeTaLINYECKUE CBOMCTBA,
3JIEKTPOOTPHUILIATEIBHOCTh XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM
CTPOEHHUEM U TMOJOKEHUEM B IEPUOANYECKON CUCTEME XUMUYECKUX d1eMeHTOB JI.1.
MenpgeneeBay
Paznen 2. XuMuueckue peakiuu
Tema 2.1. OcHoOBHoOE coaep:xaHue OK 10
Tuner
N Kiaccuduxanus u THHBIU XPIMI/I‘IC(iKHX pEaKIMid C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
peaximit CocrapieHue ypaBHEHUN peaKIuii COeTMHEHMS, pa3JI0KCHHS, 3aMeIIeHUs, 0OOMEHa, B T.4.

peaKuHﬁ ropeHus, OKMCICHUA-BOCCTAHOBJICHH.

ypaBHeHI/ISI OKHCJICHUS-BOCCTaHOBICHUS. CTeneHb okucieHus. OKUCIUTENIb U
BoccTaHoBUTENIL. COCTaBICHUE U YpaBHUBAHUEC OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX
peaKuHﬁ MCTOJ0OM JJICKTPOHHOI'O oamanca. OKHCINTEIFHO-BOCCTAHOBUTEILHBIC pCaKu
B IpUpoAc, MPOU3BOACTBCHHBIX ITPOHCECCAX U ) KUBHCACATCIBHOCTH OPraHu3MOB

IIpakTHyeckune 3aHATHS
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KonuyecTBeHHbIE OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl MO YpPaBHEHUSAM XUMHUYECKHX peakuuid. Mojb Kak eAuHUIa KOJIMYECTBA
BeniecTBa. MoJsipHas Macca. 3aKOHbl COXPAaHEHUSI MacChl U SHEPruU. 3aKOH ABOTaipo.
Mousipabiii 00beM ra3oB. OTHOCHUTENBbHAS MNIOTHOCTh ra3oB. Pacuersl Mo ypaBHEHUSM
XUMHUYECKUX PEAKIUI C NCIOJIB30BaHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIOBHS) ra3os,
KOJINYECTBA BEILIECTBA

Tema 2.2. OcHoBHOE coJiep:KaHue 5 OK 10
DNEeKTPOIUTHYE _
cKas Teopust sneKTpoaUTHYECKON auccondanu. WMOHBIL. DNEKTPOJUTHI, HEIICKTPOJIUTHI.
O — Peaxiuu nonnoro oomena. CoctaBlieHUE peakIuii HOHHOTO OOMEHA IMyTeM COCTaBIICHUS
A Hv Lg UX TIOJHBIX M COKPALICHHBIX HWOHHBIX ypaBHEHUW. KHCIOTHO-OCHOBHBIE pEAKIUU.
WOHHBIA 0OMEH .
0 OOMCH 1 33 namus Ha cocTaBIICHHE HOHHBIX PEAKIHIA
JlaGopaTopHble 3aHATHS 6
JIabopaTtopHas padota “TUrnbl XUMUYECKUX pEAKIUN .
HccnenoBanue TUOB (IO COCTaBY M KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOMIUXCS BEIIECTB)
U IPU3HAKOB XUMUYECKUX peakiuii. [[poBenenre peakiyii HOHHOTO 0OMeHa,
ONpEeIeJICHUE CPEIbl BOJHBIX PACTBOPOB. 3aJaHUsI HA COCTABICHUE MOHHBIX PEaKIUi
KonTpoJubHas
CrtpoeHue BeniecTBa U XUMUUECKUE PEAKIINU 2
padora 1
2 cemecTp 46
Pa3znean 3. CrtpoeHne U CBOMCTBA HEOPrAaHUYECKHUX BelIEeCTB
Tema 3.1. OcHoBHOE coJiep:KaHue 2 OK 10

12




Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHHUE
HEOPTaHUYCCKU
X BEILECTB

[Ipenmet Heoprannyeckoit xumun. Kiaccudukanus Heoprannueckux Bemiects. [IpocTeie
U CJIOHBbIE BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCUABI, THIPOKCHUIBI,
KHCJIOTBI, COJIN). B3auMOCBs3b HEOPraHMYECKUX BEIIECTB. ATPEraTHbIE COCTOSHUSA
BemiecTBa. Kpucrammuueckue u amopdHble BemiecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK
(aToMHas1, MOJIEKyJIsIpHasl, HIOHHAsI, METAJNINYeCKasi). 3aBUCUMOCTb (PU3HUECKHUX CBOWCTB
BELIECTBA OT THUIIA KPUCTAUIMYECKON PEHIETKN. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH
BELIECTB OT BUAA XUMUYECKOMN CBSA3U U TUIIA KPUCTALIMYECKON pemieTKy. [IpuanHbl
MHOT000pa3usl BEIIECTB

HpaKaneCRne 3aHATUSA

HomeHkI1aTypa HEOpraHMYEeCKHX BEIECTB: Ha3BaHUE BEILECTBA UCXOS U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHUE XUMHUECKON (POPMYJIIbl UCXOs U3 HA3BAHUS
BeniecTBa 1o mexxayHapogHoit (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYpE.

Pemenne npakTHUecKUX 3alaHUM MO KiIacCU(UKALMKU, HOMEHKJIATYpe U XUMHUYECKUM
(dopMysiaM HEOPraHWYECKUX BEILECTB PA3JIMYHBIX KJIACCOB (YrapHbIM ra3, YrJIEKHCIIbIHI
ra3, aMMHaK, ralieHas U3BeCTb, HeralleHasi U3BECTh, MUTHEBAs COJA U JIPYTUX): Ha3bIBaTh
Y COCTABJIAITh (POPMYJIbI XUMUYECKUX BELIECTB, ONPEAEIISTh MPUHAJIEKHOCTD K KJIaccy.
HcTouHnKN XUMUYECKON HH(pOopMaLuK (CpeACTB MacCOBOM HH(OpMALIHU, CETh
WNurepnet u npyrue). [lonck nadpopmalum no Ha3BaHUsAM, HAEHTU(UKATOpaM,
CTPYKTYPHBIM (popMysiam

Tema 3.2.
duzuko-
XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKU
X BEIISCTB

OcHoBHOE coaep:xaHue

Meramibl. OOumue Qu3nueckue M XHUMHYECKHE CBoicTBa MeTauioB. (CrnocoObl
NOJIyYeHHs. 3HAUCHHWE METAJJIOB M HEMETAUIOB B MPUPOJE U >KU3HEACSITEIbHOCTU
yesroBeka W opraHu3smoB. Kopposus MeTamioB: BUIbI KOPPO3UH, CIOCOOBI 3alUThI
METAJIJIOB OT KOPPO3HUHU

Hemeramnpl. O0mme ¢u3udeckue W XHMHYECKHE CBOMCTBA HEMETAILIOB. THIHMYHBIC
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukammss 1 HOMEHKIaTypa CO€IUHEHUN

OK 10
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HeMeTauioB. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B PUPOJIE

XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB (OKCHJIOB,
TUAPOKCUIOB, KACIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTBIX
BEILIECTB, BOJOPOJHBIX COEAUHEHUH, BBICIIUX OKCUIOB U TUAPOKCHIOB

IIpakTnyeckue 3aHATHS

CocraBieHue ypaBHEHUM XHMHMYECKHX PEAKUUMHA C y4aCTUEM IHPOCTBIX W CIIOXKHBIX
HEOPTaHUYECKHUX BEIIECTB: METAJUIOB U HEMETAJIOB; OKCUIOB METAJIIOB, HEMETAJUIOB U
aM(OTEpPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBAHMM H aM@OTEpHBIX
TUAPOKCUIOB; HEOPTAHUYECKHAX COJIEN, XapaKTEPU3YIOIIMNX UX CBOKCTBA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHAM Ha CBOMCTBA, COCTAB,
MOJIy4eHHe U 0€30MacHOe UCTIOIb30BAHNE BAKHEUILINX HEOPTraHUUYECKUX BEUIECTB B OBITY
U IIPAaKTUYECKOM ACATEIBHOCTH YEI0BEKA

Tema 3.3. OcHoOBHOE coJiep:KaHue OK 10

Nnentudukaru

q JlaGopaTopHble 3aHATHSA

HEOPTaHUICCKH |JlaGopatopHas paboTa «aeHTudukaims HEOPraHMUECKUX BEIIECTBY.

X BCIICCTB Pemienne SKCHEpUMEHTANBHBIX 337a4 II0 XUMHYECKMM CBOMCTBAM METAUIOB M
HEMETAJUIOB, 110 PACIIO3HABAHUIO U MOJYYEHUIO COCIUHEHNN METAIIJIOB U HEMETAJLIIOB.
Nnentudukaius HEOPraHMIECKUX BEIIECTB C MCIOJIb30BAaHUEM UX (DU3HKO-XUMHUYECKUX
CBOMCTB, XapaKTepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cylbdar-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS

KonTpoJsbHas .

CBOICTBAa HEOPraHUYECKUX BEUIECTB
padora 2
Pasznen 4. CTpoeHue U CBOHCTBA OPraHNYeCKUX BeleCTB
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Tema 4.1.
Knaccuduxkarus
, CTPOCHHE U
HOMEHKJIaTypa
OpTaHUYECKUX
BEIIECTB

OcHOBHOE coJiep;KaHue

[losiBneHue u pa3BUTHE OPraHUYECKON XMMUU KaK Hayku. [Ipenmer oprannueckoi
XUMHHA. MeCTO U 3HaYEHNE OPTAHUYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUYECKOE CTPOCHHE KAaK IOPSIAOK COCOUMHEHMsS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJICHTHOCTH. OCHOBHBIEC MOJIOKEHUSA TEOPUM XUMHUYECKOTO CTPOEHUS OpPraHWYECKUX
coenuHeHuid A.M. bytinepoBa. YTJepoAHBI CKEJIET OPraHUYECKOW MOJIEKYJIBI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOEHUsA MOJIeKyl. HM3omepus u
U30MEPHI.

[lonsitue o QyHknuoHanbHOM rpynme. Pamukan. [lpunnunel  kiaccudukanuu
OPraHWYECKUX  COeAUMHEHMH. MexayHapoaHas  HOMEHKIATypa W IPUHLMIIBI
HOMEHKJIATypbl ~ OpraHvueckux  coeauHeHuil. Ilonstue 00  a3oTcoaepkamux
COEIMHEHMSIX, OMOJIOTMYECKH aKTUBHBIX BEUIECTBax (YIJIEBOJAX, KHpax, Oelkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSIX (MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATUSA

Homenknatypa opraHu4ecKux COEAMHEHUN OTACNbHBIX KJIACCOB (HACHIIICHHEIE,
HEHACBIILICHHBIE M apOMATHUYECKUE YIJIEBOAOPOIbI, CHUPTHI, (DEHOJIBI, aTbIACTHUIbI,
KETOHBI, KapOOHOBbIE KHUCIOTHI U JAp.) CocTaBieHUE TOJHBIX W COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJ OPTaHUYECKHUX BEIIECTB OTMEJbHBIX KJIACCOB, HCIOJB3YS HUX
Ha3BaHMUS IO CHUCTEMAaTHYECKOW M TpPUBUAJIBLHOW HOMEHKJAType (PTWIICH, alleTUJICH,
IMIEpUH, QeHon, GopManbaeru, YKCycHash KUCJIOTa, TuiKH). PacdeTsl mpocTeiieit
(dbopMyJIbl OpraHUYECKON MOJIEKYJIbI, UCXOS U3 2JIEMEHTHOTO cocTaBa (B %)

OK 10

Tema 4.2.
CBoiicTBa
OpraHUYCCKUX
COCTUHECHUN

OcHoOBHoOE coJep:kaHue

DOU3NKO-XUMHAYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUW OTIEJIbHBIX KJIACCOB
(ocobeHHOCTH KIIacCU(PUKALUKA U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMUECKUH psl U
obmast popmyna; uzomepus; GU3NUECKUE CBONCTBA;, XUMHUUYECKHE CBOMCTBA; CIIOCOOBI
HOJIYYEHHUS):

OK 10
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— IpeleTbHbIE YIIIEBOAOPOAbI (AJIKaHBl U LUKJIOATIKaHbl). ['opeHne MeTaHa Kak OJuH U3
OCHOBHBIX HMCTOYHMKOB TE€IUIa B IPOMBIIUICHHOCTH W ObITy. CBOHCTBAa NPUPOIHBIX
YIJIEBOJIOPOJOB, HAXOKIAEHNE B IPUPOAE U IPUMEHECHHE AJIKAHOB;

— HemnpeJeabHble (AJIKEHbI, AJKHMHbl U aJKaJHEHbl) U apOMaTUYECKHUE YTIEBOAOPOJBI.
I'opeHne aneruiieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU I CBAapKU M
PE3KU METAJIOB

— KHCIIOPOJACO/AEpKAIIME COCAUHEHHUs (CIUPTHI U (PEHOJbI, KapOOHOBBIE KUCIOTHI U
¢upbl, albAeruabl M KETOHBI, JKUPBI, YrieBoAbl). llpakTHueckoe mpHUMEHEHHE
STUJICHTJIMKOMS, TinuepuHa, ¢enona. IIpumenenue Qopmanpiaeruia, aneranbIeruia,
YKCYCHOHM KHUCJIOTBI. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT. Moromiue cBoiicTBa
MbLIa

— a30TcoIepKaIme COCJTMHEHHUS (aMUHBI u AMUHOKMCJIOTHI, OcIKm).
BricokoMosieKyIsipHbIe  COCNMHEHHS] (CHHTETHYECKHE U OHOJOTUYECKU-AKTUBHBIE).
MoHomep, mosumep, CTpyKTypHOe 3BeHO. [losmmepusanus 3Tui€Ha Kak OCHOBHOE
HAIIPaBJICHUE €T0 UCIIOIb30BaAHUS.

['eneTnyeckas cBsI3p MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OpraHMYECKUX COCAUHEHUN OTACNbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXIYHapOoJIHas HOMEHKJIATypa, XWUMHUYECKHE CBOWCTBA, CIOCOOBI TMOJY4YCHUS):
npenenbHble (aJTKaHbl U IUKIOAIKAHBI), HEMpeIeIbHbIC (ATKEHBI, aTKUHBI U aJKaIuCHBI)
U apOMaTHYECKUE YTIIEBOJOPOAbI, CIIUPTHI U (DEHOJBI, KAPOOHOBBIE KUCIOTHI M AUPHI,
aNbJICTUIBl U KETOHBI, AMHUHBI M aMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS.
3amaHusi HA COCTABJICHUE YPABHEHWH XMMUYECKHX PEaKIMi C y4aCTHEM OPTaHUYECKHX
BCIIECTB HA OCHOBAHWH MX COCTaBa M CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM YHCIIE MO MPEJI0KEHHBIM IEMOYKaM MpeBpalleHui),
XapaKkTepU3yIIIUX XUMHUYECKHUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTIEIbHBIX
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KJIACCOB, CHOCOOBI MX TMIOJAYYEHUS W Ha3BaHUE OPraHWYECKUX COEIMHEHHH 110
TPUBHUAIBHON WIM MEXAYHAPOJHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemienne npakTHKO-OPMEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha  CBOWCTBA
OPTraHUYECKUX COCNUHEHUN OTAEIBHBIX KIACCOB

JlabopaTtopHasi paGora

JlabopatopHas pabota “IIpeBpallieHnst OpraHMYECKUX BEIIECTB MPU HArpEeBaHUU'".
[TonydeHne 3TUIEHA U U3YyYEHHUE €r0 CBOMCTB. MOJEIMPOBAaHUE MOJIEKYJI 1 XUMHUYECKUX
pEeBpaLCHU Ha IPUMEPE 3TaHa, STHIICHA, alleTUJIEHA U Jp.

Tema 4.3.
Nnentudukau
s OPraHUYECKHUX
BEIIECTB, X
3HA4YEHHUE U
IpUMEHEHHUE B
OBITOBOI U

OcHoBHOE coaep:xaHue

buooprannueckue coenunenus. lIpuMeHeHne u OuoJiOTMYECKass POJb YIJIEBOJOB.
OxuciieHre yriaeBoJ0B — HCTOUHUK YHEPTUH )KUBBIX OpraHu3MoB. O01acTy MPUMEHEHHUS
amuHOKucHoT. [IpeBpaiienus OenkoB nui B opraHusme. buonornueckue (QyHKIuu
oenkoB. buonormdyeckue (QyHKIUU KUPOB. Poib OpraHMYecKod XUMHUU B PEIICHUH
po0JieM MUIIEeBOM 6€301aCHOCTH

OK 10

HIPOU3BOACTBCH | Pojip OpraHUYecKOW XHMHH B PEHICHUH MPOOJEM SHEPreTHYECKOW Oe30MacHOCTH, B

HOH pPa3sBUTHHM MEAMIIMHBI, CO3[aHMH HOBBIX MaTEPHUAIOB, HOBBIX HCTOYHHUKOB SHEPTUH

ACATCIPHOCTH | (apTepHAaTUBHBIC HCTOYHUKH SHEpTrHn). OMacHOCTh BO3ICHCTBHSI HA )KUBBIC OPTaHU3MbI

C/10BCKa OPraHWYECKUX BEIIECTB OTACIBHBIX KIACCOB (YIJIEBOAOPOIBI, CIUPTHI, (EHOJIBI,
XJIOPOPTaHUYECKHUE MPOU3BOIHBIC, ANbIACTUABI U JP.), CMBICI IMOKa3aTes MPeaeIbHO
JIOIMYCTUMOM KOHIEHTpALUU

Konrpossuas CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEIIECTB

pabora 3 YLy

Pasren 5 Kunernuyeckne u TepMOIMHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX

peakuui
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CkopocTb OcHOBHoOe coJep:xaHue OK 10
XAMHUYECKUX
peaxuuii. CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (AKTOPOB: MPUPOJIBI PEATUPYIOIINX
XUMHUYECKOE BCIIECTB, KOHLIEHTPAUUU pPEAarupyrollnuX BELIECTB, TEMIIEpAaTypbl U  IUIOLIAJH
paBHOBECHE PEaKIMOHHON TMOBEpPXHOCTU. TeroBble A(PPEKTbl XUMUYECKUX peakuuid. DK30- |
JHJIOTEPMHUYECKUE, PEAKLIUH.
O6patumocTh peakiuii. XUMHYECKOE€ PAaBHOBECHE W €r0 CMEUICHUE MO JCHCTBUEM
pasTUYHBIX (HAaKTOPOB (KOHIIEHTPAIMS PEareéHTOB WM MPOAYKTOB PEAKIWH, JAaBJICHHE,
TeMmrepaTrypa) I CO3/JaHUSl ONTHUMAJIBHBIX YCJIOBUM MPOTEKAHUS XUMHYECKUX
npoueccos. [Ipuanun Jle [laTense
IIpakTyeckue 3aHATHS OK 10
Pelienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha aHaIM3 (PAKTOPOB, BIUSIOMIMX Ha
U3MEHEHUE CKOPOCTH XUMHMYECKOW peakuuu, B T.4. C TMO3ULUH DSKOJIOTHUYECKU
11€JIeCO00pa3HOTO MOBEJICHUS B OBITY W TPYAOBOU JEATEILHOCTH B LIENSAX COXPAHEHHS
CBOETO 3J10POBbS U OKPY’KAIOLIEH ITPUPOIHOM CPEIbI.
Pemenne npakTMKO-OpMEHTUPOBAHHBIX 3aJaHUM Ha MpUMeHeHue npuHiua Jle-Ilarense
JUIS. HAXOXKJICHUS HaIpPaBJICHUSI CMEIIECHUSI PABHOBECHS XMUMHUYECKON PEaKUUU U aHAIU3
(hakTOpOB, BIUSIONIMX HA CMEIICHUE XUMUYECKOTO PABHOBECHUSI
Pa3znea 6. PacTBOpBI
Tema 6.1. OcHOBHOe coJiep:KaHue OK 10
[TonsTre o N
pacTEOpax PactBopenue kak ¢usznko-xumuueckuii mporiecc. PactBopbl. CriocoObl MPUTOTOBIICHUS

pactBopoB. PactBopumocth. MaccoBasi 1015 pacTBOpPEHHOro BemiecTtBa. (CwbIci
MoKa3aTesis MPEeebHO JOMYCTUMON KOHILIEHTPAIIMM U €ro HUCIOJb30BAHUE B OLICHKE
AKOJIOTHYECKOI 0€30MacHOCTH.

[TpaBuia SKOJIOTUYECKH 11€71€CO00Pa3HOI0 MOBEACHUS B ObITY U TPYIOBOM JESATEILHOCTH
B IIEJISIX COXPAHEHUSI CBOETO 3JI0POBbS U OKPYKAIOLIECH MPUPOJHOU CPEIIbl; OMACHOCTh
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BO3JCHCTBHS Ha )KUBBIE OPTaHU3MBI ONPE/ICIICHHBIX BEILIECTB.
Pemienne  npakTUKO-OPMEHTHPOBAHHBIX  PACYETHBIX  3aJaHUM  HA  PACTBOPBI,
HCIIOJIb3yeMbIE B OBITOBOM 1 IPOU3BOACTBEHHOM JEATEILHOCTH YEIOBEKA

Tema 6.2. OcHOBHOe coepKkaHne OK 10
Hccnenoanue Tat
CBOMCTE a0opaTopHbIe 3aHATHS
pacTBopoB JlaGopartopHas pabota «[IpUroToBICHHE PACTBOPOBY.
[IpuroToBneHne pacTBOpPOB 3aJaHHOM (MaccoBoil, %) KOHLEHTpaluu (C MNPAKTUKO-
OpPUEHTUPOBAHHBIMU BOMPOCAMHU) U OIIPEIEICHUE CPEIbI BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha NPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/lepPKaHue (CoaepKaHue NPUKJIATHOTO MOAYJISA)
Pasznen 7. XuMus B ObITY ¥ IPOU3BOACTBEHHOM AEATEJIbHOCTH YeJI0BEKa OK 10

Xumus B ObITY
u
IIPOU3BOJICTBEH
HOU
NEeSATEIbHOCTH
YeJI0BEKa

OcHoBHoOE€ coaepxanue

Hogeitmue 10CTHXKEHUST XUMUYECKON HAYKU U XUMUYECKOW TEXHOJIOTUH. POoJib XMuu B
00eCTIeUeHUN JKOJIOTUYECKOM, IHEPTETUUECKON M THUILEBOM O€30MacHOCTH, Pa3BUTUU
MenuuuHbl. [lpaBuiia moucka W aHadM3a XUMHUYECKOM HHQOpMAIMU U3 Pa3IUYHBIX
UCTOYHUKOB (HayyHas M Yy4yeOHO-Hay4dHas JIUTepaTypa, CpEACTBA MacCOBOM
uHpopmanuu, cetb MIHTEpHET)

IIpakTHyeckune 3aHATHS

[Tonck n aHamU3 KEUCOB O MPUMEHEHUH XHUMUYECKUX BELIECTB U TEXHOJOTUH C YYETOM
Oynymel mpodecCHOHATBHOW NEATeIbHOCTH IO TeMaM: BaXKHEHINNE CTPOUTEIIbHBIC
MaTepHUalbl, KOHCTPYKIIMOHHBIE MATEPHUAJIbl, KPACKHU, CTEKIIO, KEPAMUKA, MATEPUAJIBI JJIsSI
SJICKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTWJIbHBIC BOJIOKHA, HWCTOYHUKHA DSHEPTUHU,
OpraHUYeCcKre 1 MUHEPAJIbHBIC YI00pEHMUsI, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUS.
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3amuta: IlpencraBnenue pe3yiabTaTOB peElICHUS KEHCOB B (GopMe MHUHH-IOKIana C
Mpe3CHTalen

IIpome:xyToyHasi aTTeCTANUA MO JUCHUIINHE (MU PepeHIInPOBAHHBINA 3a4€T)

Bcero

80
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3. YCJIOBHUSI PEAJIU3ALIAU TIPOTPAMMBI OBIIEOBPA3OBATEJILHOI
JTUCHUTIIAHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuu NpOrpaMMbl AUCIHUIUIMHBL JOJIKHBI OBITh MPETyCMOTPEHBI
CIIEYIOIIME CIHEIHAlbHbIC MOMEIICHHS: Y4YeOHbI KaOMHET XUMHHM W/HUIU y4eOHOMH
XUMHUYECKO 1abopaTopuH.

O6opynoBanne y4yeOHOro KkaOuHeTa (HArJsiIHbIe TMOCOOMsI): HaOOPHI
IaPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, MOAEIIH KPUCTATUIMYECKUX PEUIETOK, KOJJIEKIINU
IPOCTBIX M CIOXKHBIX BEUIECTB W/WIU KOJUIEKIMU TMOJHUMEPOB; KOJUICKIIMS TOPHBIX
nopoj W MHUHepanoB, Tabnuua MenaeneeBa, y4yeOHble (UIbMBI, IMGPOBHIC
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrsa o0y4yeHMsi: KOMIIBIOTEp C  YCTPOWMCTBamMu
BOCIIPOMU3BEJEHUSI  3BYKa, IMPUHTEP, MYJIbTHMEAHA-NIPOEKTOP €  DKPAHOM,
MyJIbTUMEIUMHAS T0CKA, YKa3Ka-MIPe3eHTEpP AJIsl MPE3ECHTALUMI.

Oo0opynoBanmne jgadoparopuu M padouMx MecT Ja0OpPaTOPMU: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOM, JIYIIbl, TPEAMETHBIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI JUIsl KaneabHBIX peakiui, GuiabTpoBalibHas Oymara, IpOMBIBAJIKH,
CTEKJISIHHbIE TPOOMPKH, pPE3UHOBBIE NPOOKH, (OHAPUKU, HAOOp pEaKTUBOB,
CTEKJISIHHbIE MaJIOYKH, IITATUBBI JJIA MPOOHUPOK; MEpHBbIE UMIUHAPHI, BOPOHKHU
CTEKJISIHHbIE, BOPOHKU JenuTeNbHble UuiauHapudyeckue (50-100 mi), crynmku c
NECTUKOM, (appopoBble YalIKW, MHHLETH, (QUIBTPHl OyMa)kHble, BaTa, Mapis,
YacOBBIE CTEKJa, JJIEKTPOIUIMTKH, J1a0OpaTOpHbIE IITATUBBI, CIHUPTOBBIE TOPEJIKH,
CIIUYKH, MPUOOp JJIsl MOJy4YeHUs Ta30B (WM MpoOMpKa C Ta300TBOJIHON TPYOKOH),
JiepKaTenu s MpOOUPOK, CKIISIHKH JIJISi XpaHEHUsS! PEaKTHBOB, Pa3/IaTOUYHbBIC JIOTKU;
xumuyeckue crakanbl (50, 100 u 200 mun); mmareny; MUHIETHI, TUTEIbHBIC UG,
CEeKyHAOMeEpHI (TaiiMepsbl), MepHble Tpooupku (Ha 10—20 mi1) u mepHbie K00 (25, 50,
100 u 200 mu1), BoastHass OaHs (MM TEPMOCTAT), CTEKJISIHHBIC MAJIOYKH; KOHUYECKUE
k0J10b!1 17151 TUuTpoBanus (50 u 100 Mi1); MHAUKATOPHBIE OJIOCKU AJis onpeaenenus pH
U CTaHJapTHas WHIUMKATOpHAS IIKaJla; YHUBEPCAJIbHbIN MHAUKATOP; MUIeTku Ha 1, 10,
50 ma (umm po3atopel Ha 1, 5 m 10 mut), OrOpeTKH ISl TUTPOBAHUS, MEIUIIMHCKHE
mmpuibl Ha 100-150 wmu, maGopaTopHbie W/WiiM aHATUTUYECKHWE Bechl, pH-meTpsl,
CYIIUJIBHBIN 1mIKad, U JIp. TabopaTopHOE 000PYIOBAHHE.

3.2. MapopmanuoHHoe oOecneyeHne peau3auy NporpaMmmMbl

[lepeuens pekoMeHayeMbIX YUeOHbIX U3AaHMi, IHTepHEeT-pecypcoB,
JOTIOJIHUTEIIbHOU JINTEPATypPhl

IleyaTHble U3aHUA:
1. 1.B. AadunorenoBa, A.B. badkos, B.A. IlonkoB. Xumus. Y4eOHUK H
npaktukyM Juis CI1O. M.: FOpaiit, 2019.
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2. FO.M.Epoxun. B.1.®ponos. COoOpHUK 33724 U YIIPAKHEHUH TT0 XUMUHU
(c numakTuueckuM MarepuanioM). M.: Akaagemus, 2008.
DJIeKTPOHHbIE U31aHNs (3JIEKTPOHHbIE PeCYPChl)

1. :ittp:/7ww\v.mirrabot.com/work/work  39398.htmi
http”'/dist.imit.ru/iins/course/categorv.php'/id*ZI
http://www.ed.gov.ru/prof-edu/sred/rub/oop/spoo.doc
http://59428sQ16.cdusitc.m/plbaal.html
http:/Anw'vw akvt ru/srudent/rnoup/obscheobrazovatelnye-disciplinv
http://www.2.imiyar.ac.m/projects/bio/SUBJECTS/subiccts_main.htm
http://yuspet.narod.ru/disMeh.htm
http://philist.narod.ru/articles/orlova.htm
JonosHnTe IbHbIE HCTOYHUKH

1. l'abpuensn O.C. u ap. Xumus. [Ipaktukym: yue6. [locobue ass cTyieHToB
[IpodeccrnonanbHbIX 00pa30BaTEIBHBIX OPraHU3alIUA, OCBAUBAIOIINX
npodeccunu cnenuanbHoctu CI10. -M., 2017

CONOO AWM

2. Xumus. Kupunn u Medoanii. Yuebnoe mocodue 10-11xmace
(anexTpoHHbIi pecype).M. Kupmmn u Medoawuii, 2005.
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
OBUIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTposb 1 olleHKa pe3yabTaToB OOyYEHHUs OCYIIECTBISETCS MpernojaBaresieM
B IMpOLECCE TMPOBEACHUS NPAKTHUECKUX 3aHATUA U Ja0OpaTOpPHBIX  padoT,
TECTUPOBAHMS, & TAKXKE BBIIOJTHEHUS OOYyYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
MPOEKTOB, HcclieqoBaHUU. Pe3ynbTaThl 00yudeHHUs OINpEAeINSIOT, 4TO 00ydaroluecs
JNOJDKHBl 3HAaTh, IIOHMMaTb M JEMOHCTPUPOBATH IO 3aBEPLICHUHU HW3YYCHHUS
JTVCLHUTUIAHBI.

Jist popMupoBaHUsl, KOHTPOJS U OILIEHKH PE3yJbTaTOB OCBOCHUS YyueOHOIl
JUCIHUIUIAHBI WCIOJB3YETCS CUCTEMA OLECHOYHBIX MEPOIPHUITUN, MPEACTABISIONIAS
c000M KOMIUJIEKC YYEOHBIX MEPOIPHUATHI, COTJIaCOBAHHBIX C pe3yJibTaTaMu O0YyUYEHUSI
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHblE pPe3yabTaThl IO
mucuumumnae) u GI'OC CIIO.

Monayas/Paznen/Te Tunbl OLEHOYHBIX
Pe3yabTart 00yueHust

Ne | OK/TIK .
mMa MeponpusTHi

| | OcHoBHOE conepikaHue

L D
Pasgen 1. Ochopbr |_ P POBATE

CTpocHUuA BEIIECTBA

0a30BbI€ MOHATUA U
3aKOHbI XUMHH

1.1 |OK10 |Crpoenue atomoB |CoCTaBisTH 1. Tect «CTpoeHue aToMmoB
XUMUYECKUX XUMUYECKUEe (POPMYJIbl | XUMHUUECKUX 3JIEMEHTOB U
DJIEMEHTOB U COCIMHEHUH B PUPOJA XUMHUYECKOU
npupozaa COOTBETCTBUH CO CBA3U.

XUMHUYECKOH CBS3M  |CTEIEHBIO OKUCIEHHS |2. 3aJa4d HAa COCTABJICHUE
XUMHUYECKUX XUMUYECKUX (POpMYIT
AJIEMEHTOB, UCXO/ISl U3 |ABYXaTOMHBIX COEIMHEHUM
BAJICHTHOCTH U (OKCHIIOB, CYJIb(PHUIOB,
AIEKTPOOTPUIIATEIBHO [TUIPUIOB U T.I1.).

CTH 3. 3aganus Ha

CHUMBOJIMKH U Ha3BaHUU
COCJIMHEHMH 110
HOMEHKJIAType
MEXKIYHApOIHOTO CO03a
TEOPETUUECKOUN U
MPUKJIATHON XUMUH U

UCIOJIL30BAHUE XUMHUYECKOU

TPHUBHAJIBHBIX Ha3BaHUU JJIA
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

COCTAaBJICHUS] XUMHYECKHUX
dbopMyI1 TBYXaTOMHBIX
COeMHEHU (OKCUIOB,
cylb(UI0B, TUAPUJIOB U T.II.)
U IPYTUX HEOPTAaHUICCKUX
COE€IUHEHHUN OTAEJIHHBIX
KJIaCCOB

1.2

OK 10

[Tepuoauueckuii
3aKOH U Ta0JIHIIa
J.1. MenneneeBa

XapakTepu3oBaTh
XUMHUYECKHUE
3JIEMEHTHI B
COOTBETCTBHHM C UX
MOJIO’KCHHEM B
MEPUOINYECKOU
CHCTEME XUMHUYECKUX
anemenToB JI.W.
MenneneeBa

1. Tect «MeTtammueckue /
HEMETaJUTMYECKHUE CBOMCTRBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJACTBO K 3JIEKTPOHY
XAMUYECKHUX DJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MI0JIO)KCHUEM B
MEPUOANYECKON CUCTEME
XUMHYECKUX daemeHToB 1. 1.
MeHnpeneeBay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJIEHHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XHUMHYECKHX AJIEMCHTOB U
MePUOINUYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX
AJIEMEHTOB U UX COCAUHECHUU
B COOTBETCTBUU C
MOJIOKEHUEM
[Iepuoauueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOpPETUYECKHE 3a/1aHUs Ha
XapaKTepHu3aluio
XAMUYECKHUX DJICMCHTOB:
«Metannuueckue /
HEMETAJNIMYECKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOACTBO K DJIEKTPOHY
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

XUMHUYECKHUX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM H
MOJI0KEHHUEM B
NIEPUOANYECKON CUCTEME
XUMHUYECKHUX DJIEMESHTOB
J.1. MenneneeBa»

Paznen 2.
XuMHu4YecKkue
peakuuu

Xapakrepus3oBathb
THIIbI XUMHYECKHX
peakuui

KonTtpoJsbnas padora
«CTpoeHne BelecTsa u
XHMHYECKHE PeaKIun»

2.1

OK 10

THnbl XUMHUYECKHUX
peakuuii

CocTaBisaTh peakiuu
COCIMHCHUS,
pazyioxeHusi, oOMeHa,
3aMeIleHUs,
OKHCJIUTEIILHO-
BOCCTaHOBHTCIILHBIC
peakIuu

1. 3amaun Ha cocTaBlICHUE
YPaBHEHUN pEaKIIUi:

— COCIUHCHUS, 3aMCIIICHHUS,
pazyioxeHusi, 0OMeHa;

— OKHCIIHTEIBHO-
BOCCTAaHOBHUTEIIBbHBIX
PEAKILM C UCTIOJb30BAHUEM
METO/1a JICKTPOHHOIO
Oajanca.

2. 3a1a4M HaA pacyeT MacChl
BEIIECTBA WJIM 00BEMaA

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce
WM 00BEMY OJTHOTO U3
y4aCTBYIOIIUX B peaKIuu
BEIECTB; PACYETHI

Macchl (00béMa, KOJIMYeCcTBa
BEILIECTBA) MPOYKTOB
peakIuu, eciu OJIHO U3
BEIIIECTB UMEET MPUMECH

2.2

DJIEKTPOIUTUYECKAS
JTUCCOTTHAITIS U
WOHHBI 00OMEH

CocCTaBisTh
ypaBHEHUS
XUMHUYECKUX PEaKITIN
MOHHOTO OOMeHa ¢
ydacTueM
HEOPTaHUYICCKUX

1. 3aganus Ha cocTaBIeHUE
MOJIEKYISIPHBIX U HOHHBIX
peaKuui ¢ y4acTUEM KUCIIOT,
OCHOBAHUM U COJICH,
YCTaHOBJIEHUE U3MEHCHUS
KUCJIOTHOCTHU CPEJIbl
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

BCIICCTB

2. JJabopatopHas paboTa
"TUnel XUMHYECKUX
peakiui”

Pa3znea 3. Ctpoenue
U CBOMCTBA
HEOPraHuYeCcKUuxX
BelleCTB

HUccnenoBath
CTPOEHHE U CBOMCTBA
HEOPraHMu4YecKux
BellleCTB

Kounrtposabnas padora
«CBoiicTBa
HEOPraHU4eCKUX BelleCTB»

3.1

OK 10

Knaccudukarus,
HOMEHKJIaTypa
CTPOEHUE
HEOPraHUYECKUX
BEIIIECTB

Knaccudumnmponats
HEOpraHUYeCKHUEe
BEIIIECTBA B
COOTBETCTBUU C UX
CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMUYECKON HOpMYITBI UITH
COCTaBJICHUE XUMHYECKOMN
(bopMyIIbl KCXOS U3
Ha3BaHUsI BELIECTBA 110
MEKIyHApPOIHOW WJIN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3aj1a4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIe
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accupuKaIiu,
HOMEHKJIaType U
XUMUYECKUM (hopmynam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IIpakTrueckue 3a1aHusl Ha
OIPENICTIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIA
XMMHUYECKOU CBA3U U TUIIA
KPUCTAJUIMYECKON PEIIeTKU

3.2

OK 10

dusuko-xuMuuecKue
CBOICTBA

YcranaBIuBaTh
3aBUCUMOCTH (PU3HKO-

1. Tect «OcobenHocTH
XUMHWYECKUX CBONCTB
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

HCOPTaHUYCCKHUX
BCIICCTB

XUMHUYECKUX CBOMCTB
HCOPIraHN4CCKUX
BCUICCTB OT CTPOCHUA
4TOMOB U MOIJICKYII, a
TAKOKC THIIA
KpI/ICTaJ]HI/I‘-IGCKOﬁ
PCHICTKH

OKCHUJIOB, KUCJIOT,
OCHOBaHUM, aM(POTEPHBIX
TUJPOKCUIOB U COJICI.

2. 3agaHus Ha COCTaBIICHUE
YpaBHEHHUN XUMUYECKUX
peakiuii ¢ yyactTuem
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJLJIOB,
HEMETAJUIOB U aM()OTEPHBIX
3JIEMEHTOB; HEOPIaHUYECKUX
KHCJIOT, OCHOBAaHMI U
aM(OTEPHBIX TUJIPOKCHUIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTepU3yIUX UX
CBOICTBa U CIIOCOOBI
HOJIy4ECHHUS.

3. [IpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUYECKHE 3aJJaHUs Ha
CBOWCTBA U IOJIy4YECHUE
HEOPTraHUYECKUX BEILIECTB

3.3

OK 10

Nnentudukamus
HEOPTaHUYECCKUX
BEILIECTB

HUccnenosath
KaueCTBCHHBIE
peaKuuu
HEOPTaHUYECKUX
BEIIIECTB

1. IIpakTuko-
OPHMCHTUPOBAHHBIC 3aJIaHHS
110 COCTABJICHHIO
XUMHUYECKUX PEAKIUH C
y4acTHEeM HEOPTaHUYECKHUX
BEILIECTB, UCIIOJIB3YEMBIX JJIS
UX UACHTU(OHUKAIIAH.
2.JIabopaTtopHas pabora:
“UneHTrdukarus
HEOPraHUYECKHUX BEIIEeCTB”

Pasznea 4. Ctpoenue
U CBOICTBA
OpraHUu4YecCKHuX
BellleCTB

HUccnenoBath
CTPOEHHE U CBOMCTBA
OpPraHM4YecKux
BellleCTB

KonTpoabnas padora
«CTpoeHue U CBOMCTBA
OPraHUYecKuX BellecTB
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus .
Ma MeponpUsTHi
4.1 |OK 10 |Knaccudukamms, Knaccudpunuposathb 1. 3amaHus Ha coCTaBJICHHUE
CTpOEHHUE U OpraHUYECKUe Ha3BaHUH OPraHUYECCKUX
HOMEHKJIaTypa BEIIECTBA B COEJIMHEHUH 10 TPUBUAIIBHOMN
OpPraHUYECKUX COOTBETCTBHH C UX WJTH MEXKTyHApOTHOM
BEIIECTB CTpOEHUEM CHCTEMaTHYECKOM
HOMEHKJIaType.
2. 3a7aHus Ha COCTaBJICHUEC
MOJTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOopMyIT
OpTraHUYECKUX BEIICCTB
OTJEJIbHBIX KJIACCOB.
3. 3aaun Ha ONIPEACIEHUE
npocreiiieit GopMyIbl
OpPraHUYECKON MOJICKYIIHI,
HCXOJIS U3 DJIEMEHTHOTO
coctana (B %)
4.2 |OK 10 |CsoiicTBa VcraHaBIuBaTh 1. 3aganust Ha cOCTaBICHUEC
OpPraHUYECKUX 3aBUCUMOCTH (DM3UKO- |YPAaBHCHHH XUMHUYECKHX
COETMHEHUN XUMHAYECKUX CBOMCTB |pEAKUNN C y4aCTUEM

OPTaHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYJI

OPTaHUYECKUX BEIIECTB Ha
OCHOBAaHUHU MX COCTaBa U
CTPOEHHUS.

2. 3ajaHus Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX
peaKLUMM, UIUTIOCTPUPYIOLINAX
XMMHUYECKUE CBOMCTBA C
Y4YETOM MEXAHU3MOB
MPOTEKAHUS JAHHBIX
peaKkIii ¥ TEHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.

3. PacueTHbie 3a1a4u 11O
YPABHEHUSAM PEAKILIUH C
y4aCTUEM OPTaHUYECKUX
BEIIIECTB.

4. JlTabopaTopnas pabota
“IIpeBparueHus

28




Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTar 00yueHus .
Ma MeponpuATHIA
OpraHUYeCcKUX BEIIECTB MpPU
HarpeBaHuu"
4.3 |OK 10 |Unentudukarnus HccnenoBars 1.IIpakTuko-
OpPraHUYECKUX KaueCTBEHHbBIC OpUEHTUPOBAHHBIC 3aJaHUS
BEIIECTB, UX peaxiuu 10 COCTaBIICHUIO
3HAYCHUE U OpraHUYEeCKUX XUMUYECKUX PEAKIUH C
pUMEHEHHUE B COCJIMHEHUI y4acTUEM OPTaHUYECKHUX
OBITOBOM U OTJENbHBIX KJIACCOB  |BEIIECTB, B T.U.
IPOM3BOICTBEHHON UCTIONB3YEMBIX JIJISl MX
NEATEIIbHOCTH UACHTU(PUKALMK B OBITY U
YeJioBeKa IPOMBIIIIIICHHOCTH.
2.JIabopaTopHas padora:
“Unentudukarus
OpPraHUYECKUX COEAMHEHUN
OT/EJIbHBIX KJIACCOB”
5 Pa3zpgea S. Xapaxkrepu30BaTh
KuHeTnyeckue 1 |BJMsIHHE PA3JIUYHBIX
TepMoaMHAMHuYecK ((paKTOpPOB Ha
ne 3aKOHOMEPHOCTH [paBHOBecCHE U
NPOTEeKAHUS CKOPOCTh
XUMHUYECKHX XHMHUYECKHX
peakuuit peakuui
5 |OK 10 |CkopocTh XapakTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE
XUMHUYECKUX BIIUSTHUC TEOPETUYECKHE 3aJaHHs Ha
pEaKIuid. KOHIICHTpaIuu aHanu3 (hakTopoB,
XUMHUYECKOE pearupyrommx BIIUSIIONINX HA U3MEHEHUE
paBHOBECHE BEIIECTB U CKOPOCTH XUMUYECKOU

TeMIepaTypsl Ha
CKOPOCTh XMMHUYECKHUX
peakiuii
Xapaktepu3oBaTb
BIIUSIHAE U3MEHECHUS
KOHLCHTpALUU
BEIIIECTB, PEAKIINU

peakumu. IIpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
Ha IPUMEHEHUE NIPUHIUIIA
Jle-lllarenbe nus
HAaxO0KJICHUS HAIIPABJICHUS
CMEILCHUS PABHOBECUS
XMMHUYECKOU peakiuu 1
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Monayas/Paznen/Te

Tunol OIeHOYHBIX

Ne | OK/TIK Pe3yabTart 00yuyeHus .
Ma MepONPUATHI
Cpelbl U TeMIepaTypsl |[aHau3 GakToOpoB,
Ha CMEIIICHHE BIIUAIONIMX HA CMEICHUE
XUMHYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHUS

6 HccaenoBath
Pa3znea 6. HCTUHHBIEPACTBOPbI
PacTBOpbI ¢ 3a/JaHHBIMU

XapaKTePpUCTUKAMM
6.1 |[OK 10 |[Toasarue o Paznuyate uctunnaeie |1. 3agaun Ha IPUTOTOBJICHUE
pacTBopax pPacTBOPHI pacTBOpPOB.
2. IlpakTuko-
OPHUEHTUPOBAHHBIE
pacueTHbIE 3a/IaHus Ha
JUCIIEPCHBIC CUCTEMBI,
UCIIOJIb3YEeMbI€ B OBITOBOM U
IIPOU3BOICTBEHHOMN
NEATEIIbHOCTH YeJIOBEKa
6.2 |OK 10 |UccnenoBanue Uccnenosars ¢pusuko- [JlabopaTopHas padbota
CBOMCTB pacTBOPOB |XMMHUYECKHE CBOMCTBA |“IIpuroroBiienre pacTBOpoB”
VCTUHHBIX PACTBOPOB
Il | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE NPUKJIIATHOTO
MO/1YJIs)

7 Pa3znea 7. OneHuBaThb 3amura Keiica (¢ yueTom
Xumus B ObITY U (IIOCJICACTBUS Oyayurei
NPOM3BOJACTBEHHOI (OLITOBOH U Nnpo¢eccuoHATbHOMN
AeATEJbHOCTH NMPOU3BOJICTBEHHON |1eSAITeJIbHOCTH)

YyeJl0BeKa AesITeJIbHOCTHU

yeJIOBEeKa ¢ MO3UIUM
IKOJOTHYECKON
0€30MACHOCTH

OK 10

Xumus B ObITY U
MIPOU3BOJACTBCHHOM
JESITEIBHOCTH
qeoBeKa

OrneHuBaTh
IIOCJIEICTBHUS OBITOBOMI
Y IPOU3BOJACTBEHHOM
eITeIbHOCTH
YyeJIOBeKa C MO3UIMU

Keiic (¢ yaetom Oymymeit
npodeccHoHaIbHON
NEeSATEIbHOCTH)
Bo3Mo>kHBIE TEMBI KEMCOB:
1. ITorernenue kaumara 1
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OK/IIK

Monayas/Paznen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIeHOYHBIX
MepOonPUATHH

JKOJIOTHYECKOU
0€30I1acHOCTH

BBICBOOOKIEHHE Ia30BBIX
TUIPATOB CO JIHA OKEaHa.

2. byaymme matepuansl Jis
aBHa-, MalllMHO- U
IpuOOPOCTPOCHHUS.

3. HoBble MaTepuansl it
COJIHEUHBIX OaTapeil.

4. JIekapcTBa HA OCHOBE
pacTUTENBHBIX MpenapaToB
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