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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI YYEBHOI
T CIATLITAHBI

BJ1.09 XUMMS

1.1. MecTo y4yeOHOI NMCHUIUIMHBI B CTPYKTYpe NMPOrpaMMbl MOJATOTOBKHU CIENHAJTHCTOB
cpeadero 3BeHa: OOmieoOpaszoBarenbHas AUCHUILIMHA «XUMHsD» H3y4daeTcsi Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeTbHOM — IMKJIE€  Y4eOHOro IjlaHa M SBISETCs  00s3aTeNbHOM  YacThIO
obmieo0pazoBarenpHOro nukia obpazoBatenbHOil mporpammbl CIIO B cootBerctBum ¢ ®I'OC mo
cneuuanbHocTH 44.02.02 [IpenonaBanue B HaYaJIbHBIX KJIaccax.

1.2. llesn U ni1aHMpyeMble pe3yabTAaThbl OCBOCHH S AUCIUIIIHMHBI

1.2.1. leau u 3a7a4u AUCUMILJIMHBI

Henr apucummiaunabl: @DopMupoBaHHME Yy CTYACHTOB INPEACTABICHHS O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHO-HAy4YHOW KapTHHBI MHpa KAK OCHOBBI IIPUHATHS PpEIICHUN B
KU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYAIMSIX, OTBETCTBEHHOIO ITIOBEJICHUS B IPUPOIHOM CpeJie.

3agaum IMCUUILIHHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKUX TPOIECCOB H
SABICHUM B OKpYy)Kalollell cpene, LETOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aUMOCBSI3U W
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIBI HEOPTaHUYECKUX M OPraHUYeCKHX BEIIECTB,
YpaBHEHUs XUMHUYECKUX PEAKIUW, OOBACHIATH HMX CMBICI, WHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEIACHHS MMPOCTEHIIMX XUMHUYECKHX OSKCHEPHUMEHTAIbHbBIX
UCCJIEIOBaHUM ¢ cOOIOeHHEM MpaBuUil 0€30MacHOro OOpalleHus ¢ BEeUIECTBAaMH U J1abOpaTOPHBIM
000pyaOBaHUEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh HH(DOPMAIMIO XUMHYECKOTO XapaKTepa W3 Pa3IMYHBIX
HMCTOYHHUKOB;

5) copmMupoBaTh YMEHHUS MPOTHO3UPOBATH MMOCIEICTBUS CBOCH JACSITEILHOCTH U XUMUYECKUX
MIPUPOJIHBIX, OBITOBBIX U ITPOU3BOJICTBEHHBIX IPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHIKEHUNW XWMHUYECKOW HAYKH W TEXHOJOTHUM
JUTSL pa3BUTHS COITMATIBHOM M MPOM3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOeHHS 00111€00pa30BaTeIbHOM JMCUMILINHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Kon
IIK, OK

YMmenus

3Hanus

OK 01.
Br16upaTh criocoOsI
perieHus 3a1a4

pacro3HaBaTh  3amady  W/HIH
npobiieMy B mpodecCHOHATHLHOM
W/ COIMAJIbHOM KOHTEKCTE;

aKTyaJbHBIN TpodecCHOHANbHBIH
U COLMAIbHBIA KOHTEKCT, B
KOTOPOM NPUXOIUTCSI paboTaTh U

npodeccroHanbHON aHAJIM3MPOBATh  33/a4y  W/WIM | )KUTh; OCHOBHbIE  HMCTOYHUKHU
JeSITeTbHOCTH npobieMmy W BBIACHATH €€ | uHGOpMAMU M PECypchl Ui
NPUMEHUTEIBHO K COCTaBHBIE YaCTH; ONPENENATH | pelIeHNs] 3a1ad M I[podjeM B
pa3Iu4HBIM ATaIbI pemeHus 3a1auu; | Ipo(ecCHOHATBHOM /MM COIHA-
KOHTEKCTaM BBISIBISITh U 3((GEKTHUBHO HMCKATh | JbBHOM KOHTEKCTE; aJITOPUTMBI
UHpOpPMaINIO, HEOOXOAMMYIO JUIS | BBEITIOJTHEHUS paboT B mpodeccro-
pemIeHus 3a71a4u W/WIH | HATBHOH M CME@XHBIX O00JIacTsIX;
MpoOJIeMBbI;  COCTaBIATh  IUIAH | METOABI paboTel B mpodeccro-
JCWCTBHS; ONPEIEIATh HEOOXOM- | HATBHOW M CMEXHBIX cdepax;
MBIE PECYpPCHI; BIAJETh aKTyallb- | CTPYKTYpY IUIaHA I PEUICHHS
HBIMH METO/IaMH paboTHI | 3a/1a4; HOPSIOK OLICHKH
B NMPO(heCCHOHAIBHONW M CMEXHBIX | pe3yJIbTaTOB  pPELICHUs  3ajad
cdepax; peasu30BBIBATH COCTaB- | MPOPECCHOHATILHOM
JICHHBIH TIJIaH; OLEHUBATH PE3YJib- | NEATETbHOCTH
TaT W TOCIEJICTBHS CBOMX JEHCT-
BUM (CAaMOCTOSATENBHO WU C
HOMOIIBIO HACTAaBHHKA)
OK 02. OTpeneNiaTh 3a7add JUIsl MOHMCKA | HOMEHKJIATypa HH()OPMAIIMOHHBIX
Ocy1mecTBIsATh NOUCK, | HHQOpMALUY; OIIPEIETATh | HCTOYHUKOB — NPUMEHSIEMBIX B
aHau3 u HE00XOIUMbIE WCTOYHUKH | IPOPECCUOHATLHOMN
MHTEPIIPETALINIO uH(popMaIuy; IUITAHUPOBATh | AEATEIBLHOCTH; PUEMBbI
uHpOpManuy, nporecc TIOMCKA; | CTPYKTypUpOBaHus MH(opMaIuy;
HEOOXOAMMOM JIIst CTPYKTYpHpOBaTh  Hoiydaemyto | popmar othopmiteHHS
BBITIOJTHEHUS 33]1a4 UH(POPMALIHUIO; BBIJICIIATD | PE3YIbTATOB MIOWCKa
npodeccruoHanbHON HanOoiee 3HAYMMOE B TMepedHe | MHPOPMaIHH
JeSITeTbHOCTH uHpopMaImu; OLICHHUBATh
NPaKTHYECKYIO 3HAYUMOCTb
pe3yJabTaTOB TOUCKA; OPOPMIIATH
pE3yJIbTaThl OUCKA
OK 03 OTpEENATh aKTyaJIbHOCTb | COZIEpKaHHE aKTyaJIbHOMI
[TnanupoBath HOPMaTHBHO-IIPABOBOM HOPMaTHBHO-IIPABOBOM
U pealln30BbIBATh JOKYMEHTAIUU B | JIOKYMCHTAIIHH; COBpEMEHHAs
COOCTBEHHOE npodeccruoHaIbHON Hay4Has
npodeccuoHaIbHOe NeSITeTbHOCTH; NPUMEHSTH | U npodeccroHanbHas
¥ TMYHOCTHOE COBPEMEHHYIO HAY4YHYIO | TEPMHHOJIOTHS; BO3MOJXKHBIE
pasBuTHE, poeCCHOHATBHYIO TPAaeKTOpUU TPO(EeCCHOHATBHOTO
NpEANPUHIMATENBCKYIO | TEPMUHOJIOTHUIO; pa3BHUTHS
JeSITeTLHOCTD ompenensaTb M BBICTpAaWBaTh | U €aMOOOpa3OBaHUS;  OCHOBBI
B MPO()ECCHOHANBHON | TPACKTOPUH POPECCHOHATBHOTO | MPEANPHHUMATEIECKON
cdepe, UCIIOTB30BAThH pasBUTHA W CaMOOOpa30BaHMUS, | NEATEIHLHOCTH; OCHOBBI
3HaHMSA 10 PUHAHCOBOH | BBISBIATH JTOCTOMHCTBA u | punaHCOBOI IPaMOTHOCTH;
IPaMOTHOCTH B HE/IOCTaTKM KOMMEPUYECKOH uen; | mpaBmia pa3padoTku  OusHec-
Pa3IUYHBIX )KU3HEHHBIX | IPE3C€HTOBATh HJIEM OTKPBITHS | IUIAHOB; IMOPSIOK BBICTPAHBAHUS
CUTYAIHSIX. COOCTBEHHOTO Jena B | IPE3CHTAIHH; KPEIUTHBIC




npohecCHOHATBLHOM

JeSTeIBHOCTH; 0(hOopMIIATH
Ou3Hec-1IaH; paccuuTHIBATH
pa3Mepsl BBIIUIAT MO MPOLECHTHBIM
CTaBKaM KPEIUTOBAHUS,;
ONPENIeNISAITh  WHBECTHUIHOHHYIO
NPUBJICKATEIBHOCTh

KOMMEpUYEeCKHX WJaeil B paMkax
npodeccCHoHANBHOM

JesTeIbHOCTH; IPE3CHTOBATh
Ou3HecC-UeIo; OTIpeNeNsTh

MCTOYHUKHU (PMHAHCUPOBAHUS

0aHKOBCKHE MPOTYKThI

OK 04. OpraHM30BbIBATH PA0OTY KOJUIEKTH- | ICUXOJOTHYECKHE OCHOBBI
PaboTath B KOJUIGKTHBE | Ba ¥ KOMAaHbI, B3aWMOJACHCT- | IESITEIHHOCTH KOJIJICKTHBA,
¥ KOMaHJIe, BOBAaTh C KOJUIETAMH, PYKOBOJCT- | ICUXOJOTHYECKHE OCOOCHHOCTH
a3 dexTuBHO BOM, KIIMEHTaMH B Xo0j€ Tpodec- | TMYHOCTH,; OCHOBBI TPOSKTHOU
B3aMIMOJICHICTBOBATh C | CHOHAJIBHOM JEeATEIIbHOCTH JESITEIIbHOCTH

KOJIJICTAMH,

PYKOBOJICTBOM,

KIIMCHTaMH.

OK 05. IrPaMOTHO U3JIaraTh CBOM MBICIIH U | OCOOEHHOCTH COIMATILHOTO U
OcymuiecTBisTh 0OpPMIISTh TOKYMEHTEHI 110 TIPO- | KYJIBTYPHOTO KOHTEKCTA; IpaBUIIa

YCTHYIO U TUCBMEHHYO
KOMMYHHUKAITUIO Ha
rocyJ1JapCTBEHHOM
s3p1ke Poccuiickoi
denepauny C y4eToM

(deccuoHanbHOM TEMaTHKE Ha
roCyIapCTBEHHOM SI3bIKE, IPOSIB-
JSITH TOJICPAHTHOCTH B paboyem
KOJUICKTHBE

0o(pOpMIICHHS TOKYMEHTOB 1
HOCTPOCHHS YCTHBIX COOOIICHUI

0coOeHHOCTeH

COLIMAJIBHOTO U

KYJIETYPHOT'O

KOHTEKCTa

OK 07. co0Ir0/1aTh HOPMBI | MpaBuiIa 3KOJIOTHYECKOMN
CopeiicTBOBaTh DKOJIOTMYECKON  Oe3omacHocTH; | 0€30MaCHOCTH  IPU  BEACHHUHU
COXPaHEHHIO OIpenensTh HarpaBJIeHUs | Tpo(ecCuoHaNbHOM
OKpY’KaloleH cpesl, pecypcocOepexeHrss B paMKax | IesTeIbHOCTH; OCHOBHBIC
pecypcocOepexeHnto, | npopeccCuOHATbHON pecypchl,  3aJeiCTBOBaHHbIE B
3 PeKTHBHO JeSITEILHOCTH 10 CHEIMAIbHOCTH | MPO(ECCHOHATLHON

JeicTBOBATh B JeSTeIbHOCTH; ITyTH 00eCTIeUeHUS
Ype3BbIUAHBIX pecypcocOepexeHus

CUTyalusix.




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI
«XHUMMUS»
2.1. O0beM ITMCHUILINHBI M BBl Y4eOHOMH padoThl

Buna yueOHoi#i padoThI O0Bem B yacax
O0beM 00pa3oBaTeJIbHON MPOrpaMMbl TN CHUTITTHHBI 78

B T.4.

OcHoOBHOe coep:;KkaHue 78

BT. U.:

TEOPETHUECKOE 00yUueHre 38
MPaAKTUYECKUE 3aHATHUS 40
IIpome:xxyTouHast arrecranus B popme a1uppepeHIHPOBAHHOIO

3a4era




2.2. TemaTnueckuii mjiad u cogep:xxanue TucuumImHbl bJ1.09 «Xumns»

HaumenoBanmue Conepxanue y4eOHOro MaTepuasa (OCHOBHOE U PO ecCHOHAIbHO-OPHEHTHPOBAHHOE), OOLeM 1aCOB DopMupyemMble
pa3aeyioB U TeM JJadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY./Ib KOMIIeTeHIIUN
1 2 3 4

OcHoOBHOe coep:kaHue 78
Pa3zgea 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe ooyueHue 2
XAMHICCKIX CoBpemenHass MOJENb CTPoeHHs aToma. CHUMBOJIMYECKHN S3BIK XMMHH. XHUMHYECKHN DJIEMEHT.
SJICMCHTOB 1 OnexTpoHHas KoH(urypanus atoma. Kimaccudukaims XUMHYECKHX JIIEMEHTOB (S-, p-, d-3JeMEHTHI).
npupora BaneHTHblE  DJIEKTPOHBIL.  BaleHTHOCTH.  DIEKTPOHHAs  NPUPOJA  XMMHUUYECKOM  CBA3M. 2
XHMAICCKOH DJIeKTPOOTPHUIATEILHOCTh. BHIBI XUMHUYECKON CBsi3M  (KOBAaJCHTHAs, HWOHHAs, MeETaJUTHUecKas,
CBs3H BOJOPOJIHAs) U CIIOCOOBI €€ 00pa30BAHUS

IIpakTHyeckune 3aHATHS 2

Pemienne 3amaHuii Ha WCMNOJB30BAaHHE XWUMHUYECKOM CUMBOJMKMA W HAa3BAHUW COCIMHEHUW IO

HOMEHKJIAType MEXKIyHApOJHOTO COH03a TEOPETHYECKOM M NPUKIAAHOW XUMUU U TPHUBUAIBHBIX

Ha3BaHUU JISI COCTABJICHHS] XMUMHYECKUX (POPMYJ JIBYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYIb(HUIOB,

TUAPUJIOB U T.II.) U APYTUX HEOPTAHUUECKUX COEAUHEHUN OTIETbHBIX KJIACCOB. 2

[IpakTrueckue 3a7aHusl HA YCTAHOBIICHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XHMHUYECKHX AJIEMEHTOB H

NEePUOJIUYECKUM H3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHHH B COOTBETCTBHUM C

nosokeHueM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe conep:kaHne 4 OK 01
Ilepuognueckuii | TeopeTudeckoe odyueHue 2 OK 02
3aKOH ¥ TaOmuIa IMepuoauyeckas cucteMa XuMuueckux sneMentoB JI. V. MennaeneeBa. @u3nuecKuii CMBICIT
A.1. Menneneena [Tepuoauueckoro 3akona J[.M. Menzeneesa. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUUYECKUX

AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHHEM )

XUMHUYecKoro 3seMenTa B [lepuonnueckoit cucreme. MUpOBO33peHYECKOE M HAYYHOE 3HAYCHHE

[lepnoauueckoro 3akona JI.11. Menneneesa. [Ipornoser [I.J1. MenaeneeBa. OTKpbITHE HOBBIX

XUMHYECKHX 3JIEMEHTOB.

IIpakTyeckune 3aHATHSA 2

Pelienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPU3ALUI0 XUMUUECKUX

3eMeHToB «MeTannniyeckue / HeMeTaNIn4eCKiue CBOMCTBA, JIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2

QJICMCHTOB B COOTBCTCTBHHU C UX OJICKTPOHHLIM CTPOCHUCM M IIOJIOKCHUCM B HGpHOI{H‘lGCKOﬁ CHUCTCMC




XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBay

Pa3zpnen 2. Xumuyeckue peakuuu 10
Tema 2.1. Tunel OcHoBHOe co/iep:KaHue 6 OK 01
XUMHYECKHUX TeopeTnueckoe o0yueHue 4
peaxiyit Knaccudukanus 1 TUITBI XHMUYECKMX PEAKIIUI ¢ y4acTHEM HEOpraHu4eckux Bemects. CocTaBieHue
YpaBHEHUH peaKInil COeAMHEHNUS, PAa3JIOKEHUS, 3aMeLIeHHs], 0OMEHa, B T.4. peaKIUii TOPeHHs, 2
OKHCIICHHUS-BOCCTAHOBJICHHUSI.
YpaBHEHUS OKUCIIEHUS-BOCCTaHOBIEHUS. CTeneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBieHne ¥ ypaBHUBAaHHE OKUCIUTEbHO-BOCCTAHOBUTENILHBIX PEAKIII METOOM JIEKTPOHHOTO 5
6anmanca. OKHUCIUTETLHO-BOCCTAHOBUTENLHBIC PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIEccax U
KHU3HEEATSIILHOCTH OPraHU3MOB
I[IpakTnyeckue 3aHATHS
PyOGexnblii KoHTpPOIb Nel 1
KomnyectBennsie oTHOmEHUST B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHU U PAacyeThl 10
YpaBHEHUSAM XUMHUYECKHX peakuuid. Moip Kak eJIMHMIIa KOJMYecTBa BellecTBa. MoJjspHas macca.
3aKOHBI COXpaHEHUs! MacCchl M dHepruu. 3akoH ABoraapo. MousspHblii 00beM ra3oB. OTHOCHUTENbHAS 1
IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHHSIM XUMHUYECKUX PEaKIMi ¢ MCIONb30BAHUEM MaccChl, 00bema
(HOpMaJIbHBIE YCJIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coepxxanue 2 OK 01
ONEKTPOIUTHICCKA | TeopeTnueckoe 06yueHne 2 OK 04
1 ACCOMHAIMA M 1 Teopys 21eKTPOANTHYECKOI Aucconnanuu. MOoHbL. DIEKTPOIUTHI, HEAIEKTPOIMTHL. Peakiuu HoHHOro
MOHHBIH 0OMEH oomena. CocTaBleHUE peakiMii MOHHOTO OOMEHA MYTeM COCTaBJIICHHS HMX TOJIHBIX M COKpAIIEHHBIX
WOHHBIX YpaBHEHUM. KHCIOTHO-OCHOBHBIE peakiMu. 3aJaHusl Ha COCTABJICHNE HOHHBIX PEaKIUi )
Tunbl xumMuyeckux peakuuit. MccnenoBanue TUNOB (IO COCTaBY U KOJIMUYECTBY UCXOJIHBIX U
00pa3yIoNIMXCs BEIIECTB) M MPU3HAKOB XMMHUYECKHX peakiuii. [I[poBeneHne peakiuii HOHHOTO 0OMeHa,
OIIpeJIeJIeHUE CpeJibl BOAHBIX paCTBOPOB. 3aaHNUs HA COCTABICHUE HOHHBIX PEaKIIUn
KonTpoasHnas
padora 1 CrpoeHne BemecTBa 1 XUMAYECKHE PEaKIIuu 2
Paznean 3. CTpoeHue U CBOWCTBA HEOPraHMYECKUX BellleCTB 16
Tema 3.1. OcHoBHOEe co/iep:KaHue 4 OK 01
Knaccudukamus, | Teopernueckoe oGyqenune 2




HOMEHKJIaTypa u
CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Ipenmer Heopranmueckoit xumuu. Kiraccuduxkarnst HeopraHudeckux BemiecTs. [IpocThie U ClI0XKHBIC
BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUIBI, KUCIOTHI, COJIH). B3auMocBs3b
HEOpraHMYECKUX BEIIECTB. ArperatHble COCTOSIHUS BellecTBa. Kpucrammnueckue u amopgHbie
BellecTBa. TUIBI KPUCTAITMYECKUX PEIIETOK (ATOMHAsI, MOJIEKYJIsIpHAsA, MOHHAS, METAJIINYecKast).
3aBUCUMOCTD (PM3MUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJ1a XUMUYECKOM CBA3U U THIA KPUCTANIMYECKON PEIIETKH.
[TprumHBEI MHOTOOOpA3Hs BEIIECTB

IIpakTHyeckne 3aHATHA

HomeHnkaTypa HeOpraHMYeCKUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOS U3 UX XUMHUUYECKON (OPMYIIbI
WIN COCTaBJIEHUE XUMUYECKON (POPMYJIbI HCXOs U3 Ha3BaHUS BEIIECTBA 10 MEKYHAPOIHOM
(MIOITAK) mnu TpuBHaibHOW HOMEHKJIATYpE.

Pemenune npakthyeckux 3aJaHUi MO KiIacCU(UKALMK, HOMEHKIAType M XUMHUYECKUM (QopMmyam
HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIAcCOB (yrapHbI Tra3, YIJIeKHCIbIH ra3, aMMUak, raiieHas
U3BECTb, HETallleHas! U3BECTh, MUThEBAs COAa U JPYIHX): Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUYECKUX
BELIECTB, ONPEAENIATH IPUHAIEKHOCTD K KJIaccy.

Hcrounnku xumuyeckoi nadopmaiuu (cpecTs MaccoBor nHpopmanuu, cetb UHTEepHET U ipyTrue).
[Tonck nHdbopMaluu no Ha3BaHUIM, UACHTU(DUKATOpPAM, CTPYKTYPHBIM hopMyliaMm

OK 02

Tema 3.2. Ousuko-
XAMUYECKHE
CBOMCTBaA
HEOPTraHUYECKUX
BEIIECTB

OcHoBHoOe coepxxanue

TeopeTnueckoe o0yueHue

Mertannsl. O6H_[I/Ie (I)I/ISI/I‘{eCKI/Ie A XMMHAYECKHE CBOIicTBa MeTaaoB. CrocoObl MOJIyUCHUA. 3HayeHue
MCTAJJIOB M HEMCTAJIJIOB B IPHUPOAC U KHUBHCACATCILHOCTH YCJIOBCKAa W OPraHU3MOB. KOppOSI/IH
MCTAJIJIOB: BUABI KOPPO3HUH, CII0COOBI 3aIIUThI MCTAJJIOB OT KOPpPO3HUU

Hemeramner. OOmume ¢Qusnyeckue W XHWMHYECKHE CBOMCTBA HEMETAJJIOB. THIHYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeiMHeHU HemeTauioB. KpyroBopoTst
OHOTreHHbBIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/I,Z[OB, THAPOKCUIOOB, KUCIIOT,
COJICH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHIMX OKCHUIOB U TMAPOKCHUI0B

IIpakTHyeckmne 3aHATHSA

CocraBneHne ypaBHEHMM XMMHMYECKHUX PEAKLHUH C y4acTHEM IPOCTBIX M CJIOXKHBIX HEOPIaHUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METaJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMH U aM(OTEpHbIX THIPOKCUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOINX UX CBOKCTBA.

OK 01
OK 02




Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOIYYEHUE U
0e30MacHOe HCIOJb30BAaHWE BAXKHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY U TMPAKTUYECKOU
JEATEIbHOCTH YEJI0OBEKA

Tema 3.3. OcHoBHOe co/iep:KaHue 2 OK 01
Unentuduxanus | JlaGopaTopHble 3aHsTHS 2 OK 02
HEOPraHMICCKUX | JTaGopaTopHas pabota «neHTr(UKAINS HEOPTaHHYECKUX BELIECTBY. OK 04
BCIIICCTB Pemmenue OKCIIEPUMEHTAJIbHBIX 3a7a4 II0 XUMHYCCKUM CBOMCTBAM METAJJIOB M HEMETaJIoOB, IIO

pacno3HaBaHUIO U MOITYYEHHUIO COEMHEHUI METAJIOB M HEMETAJLIOB. )

WNnentuduxanuss HEOPraHWYECKUX BEIIECTB C HUCIHOJIb30BaHUEM HUX (PU3UKO-XUMUYECKHUX CBOMCTB,

XapaKTepHBIX KAueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, KapOOHAT- U XJIOPH/I-

AQHUOHBI, HA KATHOH aMMOHUS
KoHnTpoibHasn o

CBolicTBa HEOPTaHUYECKUX BEILIECTB 1
padora 2

Py0e:xHbIii KOHTPOJIb Ne2 1
Pa3pnen 4. CTtpoeHue 1 CBOHCTBA OPraHU4eCKHUX BelleCTB 26
Tema 4.1. OcHoBHOe conep:kaHne 6 OK 01
Knaccupukamusi, | Teopernueckoe o0y4eHue 4
CTpOCHHE 1 [losiBieHHe 1 pa3BUTHE OPraHUYECKON XMMHH Kak Haykd. [Ipeamer opranndeckoit xumun. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPraHNYECKOM XMMHUH B CHCTEME ECTECTBEHHBIX HaYK.
OpPraHUYECKUX XHUMHYECKOE CTPOEHUE KaK IOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO HX BaJIEGHTHOCTH. )
BELIECTB OcCHOBHBIE NOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsl OpraHudeckux coeauHeHunii A.M. byrtieposa.

VYriepoaHslii CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHMS MOJIEKYJI. MI30Mepusi U U30MepHI.

[Tonstne o d¢yHkuuoHansHOW rpynme. Paawkan. I[lpuHnumsl kiaccupuKanmuu OpPraHMYECKUX

coequHeHU. MexnyHapoaHass HOMEHKJIAaTypa W IPHUHLUIBI  HOMEHKJIATypbl OpPraHUYECKUX

coenuHeHuil. [lonsTHE 00 a30TCOIEp)KalIMX COEIUHEHUSX, OHOJOTMYECKH aKTHBHBIX BEIECTBaX 2

(yrmeBomax, xupax, Oenkax ¥ Jp.), BBICOKOMOJIEKYJISAPHBIX COEAMHEHHSIX (MOHOMEp, IIOJIHUMED,

CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA 2

Homenknarypa OpraHMYeCKHX COEIMHEHUH OTAENBHBIX KJIACCOB (HACBILEHHBIE, HEHACBHIIEHHBIE U

apoMaTHYECKHE YTJIeBOJIOPOAbI, CIIUPTHI, (DEHOINBI, albAETHAbI, KETOHbI, KApOOHOBBIE KUCIOTHI U Ap.) )

CocraBneHrne TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMyN OpPraHMYECKHUX BELIECTB OTIENbHBIX
KJIACCOB, WCHOJb3Yysl MX HA3BaHUS 0 CHCTEMAaTHYECKOW M TPUBHAIbHONH HOMEHKJIAType (3THUIIEH,




alleTWIeH, TIHLEpuH, (eHom, (opMalbleruj, YKCyCHas KHUCIIOTa, MIMIUH). Pacdyersl mpocreiiei
(bopMyJIbl OpraHu4eckoi MOJIEKYJIbl, HCXOJIsl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCIMHCHUI

OcHoBHoOe coep:kaHue

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XMMUYECKHE CBOWCTBA OPraHWYECKUX COCTUHEHUH OTHIENBHBIX KIIACcCOB (OCOOCHHOCTH
KJIaccu(UKauy 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJOTHUYECKUH psif v o0mas popmyia; H30MEpHUs;
bu3nYecKre CBOMCTBA;, XUMUUYECKHE CBOMCTBA; CTOCOOBI MOJTYUCHHUS ):

— IpenebHbIE YITIEBOAOPOb! (aJKaHbl M IUKJIOAJIKaHbl). ['OopeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHUKOB TeIJIa B IPOMBILIICHHOCTH U ObITy. CBONCTBA MPUPOAHBIX YIJIEBOAOPOAOB, HAXOKICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpenenbHble (IKEHbl, AJIKUHBI M aJKaJWeHbl) M apOMaTHYECKue YIJIeBOJOpojbl. ['opeHue
aleTUIICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JUIsl CBAPKU U PE3KH METAJIIIOB

— KHUCIIOpOJCOAepKallue COeTUHEeHHs! (CITUPTHI U (PEHOIbI, KAPOOHOBBIE KUCIOTHI U A(DUPBI, albACTUIbI
U KETOHBI, JKHUPBI, yrieBOibl). [IpakTHdyeckoe NPUMEHEHHE HTWICHIJIUKONS, TIHIepUHa, ¢eHoa.
[Ipumenenne Qopmanpaeruaa, ameranpieruia, YKCYCHOW KHCIOTHL. Mpblla Kak COJM BBICHIMX
KapOOHOBBIX KUCIOT. Motole CBOWCTBA Mbla

— a30TcojiepXKallhe COeIWHEHUs (aMHHBI W aMHHOKHCIOTHI, Oenku). BbICOKOMOJIEKyIspHBIC
COEIMHEHUS (CUHTETUYECKHEe M OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIeHa KaKk OCHOBHOE HaIlpaBJICHUE €ro UCIOJIb30BAHUS.

['eHeTryecKas CBSI3b MEXKY KJIACCAMHU OPraHUYECKUX COCTMHEHUN

HpaKanecRne 3aHATHA

CBolicTBa OpraHMYECKHX COEAMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAs U MEXIAyHapOAHAs
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOJIYUYEHHUS): TpeAesbHbIC (AIKaHbl U LUKJIOAIKAHBbI),
HenpeeNbHble (aJKEHbI, aKUHBI U aJIKaJIu€Hbl) 1 apOMAaTUYECKUE YTIIEBOJOPO/Ibl, CIUPTHI U (PEHOIBI,
KapOOHOBBIE ~ KHMCJIOTBI U  3QUpbI, adbAETHIbl U  KETOHbl, AaMHHbl M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMs. 3aJaHus Ha COCTaBJICHHE YPaBHEHUH XMMHUYECKUX pEaKIHH C
Y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBneHue cxeM peakuud (B TOM 4YHCIE€ 1O MPEAJIOKEHHBIM LENOoYyKaM IpeBpalleHuit),
XapaKTepU3yIOIIUX XMMUYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHHUN OTAEIbHBIX KJIACCOB, CIOCOOBI
X TIOJy4EHHMS W Ha3BaHUE OPraHWYECKUX COCAVMHEHUN N0 TPUBHAIBHOW WM MEXKIyHApOIHOU
CUCTEMAaTUYECKONM HOMEHKIIATypE.

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKUMX 3aJaHUM Ha CBOMCTBA OPraHMYECKUX
COCIMHEHUI OTIEIbHBIX KIIACCOB

OK 01
OK 02
OK 04




JlaGopaTopHas padora

2
JlaGopaTtopHnas pabota “IIpeBpalieHus OpraHnYeCKUX BEIIESCTB MPH HArpEeBaHUH'".
[TonyuyeHue 3TUEeHA U U3y4EHHUE €ro0 CBOMCTB. MOenMpoBaHUe MOJIEKYJ U XUMUUYECKUX IIPEBPALLECHUN 2
Ha MpUMeEpe dTaHa, STUJICHA, alleTUIIeHA U Jp.
Tema 4.3. OcHoBHoOE€ coepxxanmne 6 OK 01
Unentuduxauus | Teopermueckoe o6ydenne 4 OK 02
OpTaHMHCCKUX Bbuooprannueckue coenuHenus. llpumeHenune u Ouosnoruyeckas pojib yriaeBogoB. OxucieHue OK 04
BCILICCTB, X VIJE€BOJOB — WCTOYHUK DHEPIMM JKUBBIX OpraHu3smMoB. OOJacTM NPUMEHEHUS AaMHHOKHUCIOT. 1
SHAHCHHC 1 [IpeBpamenust OenkoB mumM B opraHu3me. buonornueckue ¢yHkuuu OenkoB. buonornueckue
TIpHUMCHCHHC B byHKIMM xupoB. Posib oprannyeckoi XMMUHK B pellieHUH Mpo0JieM MUIeBoil 0e30nacHOCTH
OBITOBOM U =
. | PyOeskHbIil KOHTpOJIBL Ne3 1
IIPOU3BOJCTBEHHON
JIESITENbHOCTH IIpakTHYecKue 3aHATHSA D)
YeJioBeKa " =
Ponp opranuueckold XUMHHM B pelICHHMM NPOOIEeM 3HEPreTMYeckord Oe30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3/JaHUH HOBBIX MaT€pHAJIOB, HOBBIX UCTOUYHHUKOB 3HEPTUHU (aJbTEpPHATUBHBIE UICTOYHUKHU
sHepruu). OmacHOCTh BO3AECUCTBHUS HA JKHUBBIE OPraHM3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX 2
KJ1acCOB (YTJIE€BOJIOPOABI, CIUPTHI, (EHOJBI, XJIOPOPraHMYECKHE MPOU3BOJHBIC, ANbJIETHIbl U Jp.),
CMBICII TIOKA3aTelIs IPeieIbHO JONYCTUMON KOHIIEHTPAu!
JlabopaTtopHble 3aHATHS 2
JlaGopaTtopHas padora: “VneHTrduKkamnms OpraHMIeCKuX COSTUHEHNN OTACIbHBIX KIacCOB”
Wnentudukanyss opraHn4ecKux COeAMHEHUH OTAETbHBIX KJIACCOB (HA MPUMEpPE abAETHIOB, Kpaxmala,
YKCYCHOM KHCIOTHI, O€IKOB W T.I.) C HCIOJb30BAHMEM HX (U3UKO-XMMHUYECKHX CBOICTB U
XapaKTepHBIX KAauyeCTBEHHBIX peakuuid. JleHaTypauusi Oenka mHpu HarpeBaHuu. LIBeTHbIe peakiuu 2
0enkoB. BO3HUKHOBEHHE AHATUTHUUYECKOrO CHTHajda C TOYKM 3PEHHsS] XUMHUYECKHX IPOIECCOB MpPH
NPOTEKAHWU KaUeCTBEHHOM peaKIiy, MO3BOJISAIOMIEH HISHTH(PHUINPOBATH MPEITI0KEHHBIE OPraHUYECKHE
BEIIECTBA
Konrpoannas CrpyKTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB 2
padora 3
Pazpeua 5. Kunernveckne 1 TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIuii 4
CxopocTb OcHoBHOe coiep:KaHue 4 OK 01
XHUMHUHCCKHUX TeopeTnueckoe o0yueHue 2 OK 02




peaKiuii. CKOpOCTh PEaKIMy, €€ 3aBUCHMOCTb OT Pa3jiMYHbIX (PAaKTOPOB: IPUPOLI PEATHPYIOIIUX BEUIECTB,
XUMHUECKOE KOHLIEHTPAIlMK PEArupPYIONIMX BEIIECTB, TEMIIEPATYPHl W IUIOINAAM PEAKIMOHHOW ITOBEPXHOCTH.
paBHOBeCHE Temnosie Y3GPEKTH XAMUIECKUX PEAKIIMN. DK30- U SHIOTEPMUUYECKHE, PEAKIIUH.
OGpaTUMOCTh peaknuii. XHMMHYECKOE PAaBHOBECHME M €ro CMENIEHHE IO NEHCTBUEM Pa3IMYHBIX
(axTOpoB (KOHIEHTpAIMs PEAreHTOB WK MPOLYKTOB PEAKIMH, [IaBICHHUE, TEMIIEPATypa) I CO3IaHus
ONTHMAJILHBIX YCJIOBHH IPOTEKaHUs XUMudeckux npoueccos. [Tpuamun Jle Hlatenne
IIpakTHYeckue 3aHATHA OK 01
PellieHre MPAaKTHKO-OPMEHTHPOBAHHBIX 3aJIaHUI HAa aHaiu3 (PAKTOPOB, BIMSIONIMX HA H3MEHEHUE OK 02
CKOPOCTH XUMHUYECKOM PEaKIHH, B T.4. C TIO3UIUI DKOJIOTUYECKH LETECO00PA3HOTO MOBEAEHUS B OBITY
¥ TPYIOBOM JIEATENHHOCTH B LEISIX COXPAHEHUS CBOETO 310POBbsI M OKPYKAKOIIEH IPUPOTHON CPEIbL.
Pemienne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHouna Jle-Illarense A
HAXOK/ICHUsS. HANpaBJICHUs CMENICHUs pPABHOBECHS XHMHYECKOW peakiuu M aHauu3 (akTopoB,
BIIMSIOLINX HA CMENIEHNE XMMHYECKOTO PABHOBECHS
Pazgea 6. PacTBOpbI
Tema 6.1. OcHoBHOe conep:kaHne OK 01
Howusitie o TeopeTuueckoe o0yuenue OK 02
pacTBopax PacTBOpeHHe Kak (U3MKO-XUMHYECKMH mporecc. PactBopbl. CriocoGbl MPUIOTOBJIEHHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBas 108 PacTBOPEHHOro BemecTBa. CMBICH —TIOKasareias MNPeNeNbHO
JIOTTYCTHMO# KOHIIEHTPAIIMK 1 €r0 MCIIOJIb30BAHKUE B OIIEHKE DKOJIOTHYECKOM 6E30MaCHOCTH.
[IpaBusia SKOJOTHYECKH LEJIECOOOPA3HOro MOBEAEHHST B OBITY U TPYAOBOM JEATENLHOCTH B LEISX
COXPAHEHUS CBOETrO 3JI0POBbA M OKPYKAIOIIEH MPUPOJHON CPebl; OMACHOCTh BO3JCHUCTBUS Ha KUBbBIC
OPraHU3MBbI ONIPEJIETEHHBIX BELIECTB.
PelieHre MPaKTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUK Ha PACTBOPBI, HCIIOJIL3YEMBIE B OBITOBON M
IPOU3BOICTBEHHON JEATEIBHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOeE coepxxanue OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOUCTB PACTBOPOB | JTagopartopHas pabota «[IpUrOTOBIEHHE PACTBOPOBY. OK 04
[IpUroToBIEHHE PACTBOPOB 3aaHHOM (MaccoBOM, %) KOHIEHTpAIUK (¢ PAKTUKO-OPHEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEJIENIEHUE CPEJIBI BOAHBIX PACTBOPOB.
PellieHune 3a/1a4 Ha MPUIOTOBJIEHUE PACTBOPOB
IpodeccuoHaNLHO-OPUEHTHPOBAHHOE COIEPKAHME (COAEPIKAHME IPUKJIATHOI0 MOLYJIs)
Paznen 7. Xumusi B GbITY U POU3BOACTBEHHOI I1eATETbHOCTH YeJI0BEKA OK 01
Xumus B OBITY U OK 02

OcHoBHOe co/iep:KaHue




IIpOU3BOJACTB SHHOM
JCATCIIbHOCTH
YCJIO0BCKa

Teopernueckoe o0yuenue

Hogeiimme nocTHKeHns: XUMUYECKONH HAYKH M XUMHUYECKOW TeXHOIOTHU. Poib XuMuu B obecnieueHNH
9KOJIOTUYECKOH, SHEpreTH4ecKoi 1 NuIiieBoil 0e30MacHOCTH, pa3BUTUN MeIULMHEL. [IpaBuia noucka u
aHanmM3a XUMHYECKOW WH(QOpManuu W3 pa3IMyHBIX HCTOYHUKOB (Hay4yHas H y4yeOHO-Hay4yHas
JUTEpATypa, CpesIcTBA MaccoBO MH(opMamy, cetb HTepHeT)

IIpakTHyeckne 3aHATHA

[Tonck m aHanW3 KEHCOB O MPUMEHEHHHM XWMHYECKHUX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymiei
npodecCHOHANBPHOM ~ NEATEIbHOCTH MO  TeMaM:  BaKHEHMIIHME  CTPOUTENIbHbIE  MaTepuabl,
KOHCTPYKLUMOHHBIE ~MaTepuajbl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl g JJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTWJIbHBbIE BOJIOKHA, HCTOYHHKHA DJHEPrUM, OPraHMYECKUE U MUHEpaIbHbIC
yI00peHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHS.

3amuTa: [lpencraBienue pe3yabTaToB pelieHus: KeHcoB B popMe MUHH-JOKIIAIA C IPE3eHTaINeH

OK 04

Py0e:xHblii KOHTPOIb Ne4

IIpome:xyToyHasi arrecTanus B ¢popme 1 PpepeHIIUPOBAHHOIO 3a4eTa

Bcero:

78




3. YCJIOBUSI PEAJIU3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCUMIIIAHBI

3.1. TpeGoBaHKusi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHHUYECKOMY 00ecrevdeHn 10
O6opynoBanue y4yeOHOro kaduHera (HAIJIsIAHbIE MOCOOMsi): MeOenb, JOCKa, MeT,
HaTJISIIHBIE TTOCOOUS (KOMIUIEKTHI YYEOHBIX TAOJIMII, TUIAKATOB), KOJUIEKIMS TOPHBIX IMOPOJ U
MUHEPAJIOB, yueOHbIe (DUIbMBI, IIU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.
Texnn4yeckue cpeacrBa 00y4YeHHUsI: KOMIIBIOTEP C YCTPOWCTBAMHU BOCIIPOU3BEICHUS
3ByKa, IMPUHTEP, MYJIbTHUMEAHA-NIPOCKTOP C OKPAHOM, MYJIbTUMEAUIIHAS JIOCKa, YKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALMMN.

3.2. UnpopmannoHHoe obecniedyeHre peain3aluu NporpaMmmbl

OCHOBHBIE UICTOYHUKH:
1. Tabpusnan O.C. Xumusa. 10 xmacc. bazoBelii ypoBeHb. Yuebnuk PI'OC.: [Tekct] /
O.C.I'abpmansH, N.I'.Octpoymos. - M.: AO «M3natensctBo «IIpocBemenue», 2023. — 240 c.-
https://www.labirint.ru/books/690240/
2. Cnanko C.A., T'abpumonsaan O.C. Octpoymo W.I'. Xumus. 11 kmacc. ba3oBblii ypoBeHb.
VYuebnuk ®PI'OC.: [Tekcr] / CnankoB C.A., O.C.I'abpuansna, WU.I.OctpoymoB. - M.: AO
«M3narensctBO «IIpocBemenuer», 2023. — 240 c.- https://www.labirint.ru/books/690240/
3. Epemunu B. B., Ipo3noB A. A., Ky3pmenko Huxkomait Eroposuu., JIlyaua B. B. Xummusa. 10
Kkiacc. Yrayonennsiii yposenb. Beptukans. ®T'OC [Teker] / mox pex. Jlyauna B.B. — M.: AO
«3narenscTBo «IIpocsemenue/ Apodayr, 2023. - https://www.labirint.ru/books/424728/
4. Epemun B.B., Ky3smenko H.E., Jlpo3noB A.A., Jlynun B.B. VYrinyOneHHblli ypOBEHb.
Beprtukans. ®I'OC [Tekcr] / nox pen. Jlyauna B.B. — M.: AO «U3narensctBo «IIpocsemenue/
Hpoday, 2023.

JloTmoTHUTE THbHBIE UCTOYHHKH:
1. Tabpuansu O.C. EcrectBozHanue. Xumwusi: y4del. Ui CTyA. YUPEKICHHH cpea. mpod.
Ob6pazoBanust [Tekcr]/ O.C.I'abpwanstr, W.I'.OctpoymoB. -  M.: H3narenbckuii LEHTP
«Axagemus», 2021. — 240 c.
2. Xumus s npodeccuid U CHenHUaTbHOCTEH €CTECTBEHHOHAYYHOTO NPOQMIIs: yUeOHUK JUIS
CTyH. yupexneHud cpea. mpod. obpazoBanus [Tekcr]/ [O.C.I'abpudnsH, W.I'.Octpoymos,
C.A.Cnanxos] ; nox pen. O.C. I'abpuainian — M.: U3nat. uentp «Axkagemus», 2020. — 400 c.
3. Epoxun EM. Xwumus mua mnpodeccmii W CHCHUAIBHOCTEH TEXHMYECKOTO U
€CTECTBEHHOHAYYHOTO Mpoduiei: yueOHHUK U CTy[. YUpexaeHui cpea. mpod. OOpazoBaHuUsL.
[Tekct] / FO.M.Epoxun, 1.B.KoBaneBa. — M.: M3aat. nentp «Axamemus», 2019. — 496 c.
4. Kum, A. M. Oprannueckas XuMus [DIIEKTPOHHBIN pecypc]: yueObHoe mocobue. [Tekcr]/
A.M. Kum. — DnekTpoH. TekcToBble NaHHbIe. — HoBocubupck: Cubupckoe YHHUBEPCUTETCKOE
u3narensctBo, 2017. — 844 c¢. — 978-5-379-02004-0. — Pexum  jgocryna:
http://www.iprbookshop.ru/65281.html Pexum JOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785970434406.html
5. Bacunesckas, E. 1. Heoprannyeckas xumusi [DNeKTpOHHBIH pecypc]: ydeOHOoe mocolue.
[Texcr] / E. W. Bacunesckas, O. U. Ceuxo, T. JI. IlleBrioBa. — DMEeKTPOH. TEKCTOBBIC TAHHBIC. —
Munck: PecnyOnukanckuii ”HCTUTYT nipodeccrnoHansHoro oopazoanust (PUIIO), 2019. — 248
c. — 978-985-503-488-0. — Pexxum noctymna: http://www.iprbookshop.ru/67664.html
6. Tabpuensu O.C., OctpoymoB WN.I'. Xumus aist mpodeccuit U CeruanbHOCTeH COIMaIbHO-
HSKOHOMHYECKOTO0 M T'yMaHUTApHOTO Mpoduieil: yueOHUK A CTyHd. YUPSKICHHU cpeia. mpod.
obpazoBanus. [Tekct] / O.C. I'abpudnsn. - M.: U3nat. nentp «Akanemusi», 2019.- 240 c.



https://www.labirint.ru/books/690240/
https://www.labirint.ru/books/690240/
https://www.labirint.ru/authors/66482/
https://www.labirint.ru/authors/83564/
https://www.labirint.ru/authors/74367/
https://www.labirint.ru/authors/22766/
https://www.labirint.ru/books/424728/
http://www.studentlibrary.ru/book/ISBN9785970434406.html
http://www.iprbookshop.ru/67664.html

7. Epoxun FO.M. Xumus: 3agaun U ynpakHeHus: y4el. mocodue /uis CTy. YUpeKICHUN Cpe.
npod. oopazoBanus. [Tekcr] / KO.M. Epoxun. -- M., «IIpocsemenue», 2021.

8. XamuroBa, A. U. Opranuueckas xumus ans crygaeHtoB CIIO [DnexTponHslil pecypcl:
yuebHoe mocobue. [Tekcr] / A. U. XamurtoBa, T. E Byceiruna, JI. P. Caduna. — DnekTpoH.
TekcToBble  JnaHHble. — Kaszanp:  Ka3zaHCckMii  HAMOHAJIBHBIA  MCCIIEOBATEIbCKUN
TeXHOJIorTn4eckui yHusepcurer, 2020. — 172 c. — 978-5-7882-1938-7. — Pexum nocrymna:
http://www.iprbookshop.ru/80239.html

9. Xumus [DnexkTpoHHBIN pecypc]: yueOHoe mocobue. [Tekct] /; coct. I'. 0. Boctpukona, E.
A. XopoxopauHa. — OIEKTPOH. TEKCTOBble JaHHble. — Boponex: Boponexckuii
rOCy/AapCTBEHHBIA apXUTEKTYPHO-CTpOoUTeNnbHbIN yHUBepcuTet, ObC ACB, 2019. — 92 ¢. — 978-
5-890040-579-1. — Pesxxum noctyna: http://www.iprbookshop.ru/59133 . html

DNEeKTPOHHBIC U3IAHUS:

MuHnucrepcTBO HayKH u BBICIIETO o0Opa3oBaHus Poccniickoit denepannn
(https://minobrnauki.gov.ru)

®enepanbublil nopran "Poccuiickoe odpazoBanue” (http://www.edu.ru/)

Nudopmannonnas cucrema "EnuHoe OKHO JocTyma K oOpa3oBaTenbHBIM —pecypcam”
(http://window.edu.ru/)

Enunas komnexmus nudpoBeix oOpazoBatenbHbIX pecypcoB (http://schoolcollection.edu.ru/)
®denepasibHbII LHEHTP UHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB

(http://fcior.edu.ru/)

O6pazoBarenpHbiil moptan "Yueba" (http://www.ucheba.com/)

"Obpa3zoBanue Ha pycckoM" (https://pushkininstitute.ru/)

Hayunas snexrponnast 6ubnuorexa (HOB) (http://www.elibrary.ru)

Hanmonanenas anekrponnas 6ubnuoreka (http://H30.pd/)

KubepJlennnka (http://cyberleninka.ru/)

Crnosapu u snnuknonenuu (http://dic.academic.ru/)

OBC «Jlanp» https://e.lanbook.com/

OBbC «¥Opaiit» mns CIIO https://urait.ru/



http://www.iprbookshop.ru/80239.html
http://www.iprbookshop.ru/59133.html
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://schoolcollection.edu.ru/
http://fcior.edu.ru/
http://www.ucheba.com/
https://pushkininstitute.ru/
http://www.elibrary.ru/
http://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/
http://cyberleninka.ru/
http://dic.academic.ru/
https://e.lanbook.com/
https://urait.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA
OBIIIEOBPA3OBATEJBbHOM JUCHUILJIAHBI

KoHTpons u oOleHKa pe3ylnbTaToB OOyYEHHUS OCYIIECTBIIACTCS IMperojaBaTesieM B
nporiecce MPOBEIACHUS MPAKTUUECKUX 3aHATHIA M J1a00paTOpHBIX paboT, TECTUPOBAHMSA, a TAKXKE

BBIITIOJTHEHUA O6y‘-IaIOHII/IMI/IC5I HHIAWBHUIYAJIbHBIX SaﬂaHHﬁ, ITIPOCKTOB, I/ICCJ'IGI[OBaHI/II\/JI.

Pesynbrarel 0OydeHHs OMpenessioT, YTO OOydarmuecs OJDKHBI 3HAaTh, IOHUMATh W
JIEMOHCTPHUPOBATH I10 3aBEPIICHNUN N3YUYEHUS TUCLHUIIIINHBI.

s dbopMupoBaHusi, KOHTPOJIA U OLEHKU Pe3yIbTaTOB OCBOCHUS YUeOHOM TUCIUIINHBI
UCIIONIB3YETCS] CUCTEMA OLIEHOUHBIX MEPOIPUSATHI, MPECTaBIIAIOMAs COO0NH KOMITJIEKC Y4eOHBIX

MEpONPHUATHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu O0y4deHHs M CHOPMYJIUPOBAHHBIX C Yy4ETOM

OI'OC COO (mpeametnsie pe3yibratsl o aucuuiuinne) u @I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtat 00yyeHust Tumt oueHOqu -
MeponpusTHii
I | OcHoBHOE conepxkanue
1 Paznen 1. OcHoBBI @opuyposarr,
0a3oBble NOHATHS U
CTpOeHMs BellecTBa
3aKOHBI XUMHH
1.1 |OK 01 CrtpoeHne aToMOB CocrtaBnsarb xumudeckue |1. Tect «CTpoeHne aToMOB
OK 05 XUMHUYECKUX JIEMEHTOB |(DOPMYJIbI COSMHEHHUI B |XUMUYECKUX FIIEMEHTOB U
U IPUPOJa XUMHUECKON |COOTBETCTBUU CO PUPOJA XUMHUECKOU CBS3MW.
CBSI3U CTEIIEHBIO OKUCIICHUS 2. 3agauu Ha COCTaBIIEHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX (POPMYIT
MCXO/JIS U3 BAJICHTHOCTU U |JBYXaTOMHBIX COSUHEHUN
AIEKTPOOTPHUIIATEIIBHOCTU |(OKCHUIOB, CYTb(UIOB, THAPUIOB
U T.IL.).
3. 3amaHus Ha MCIIOJIbL30BaHUE
XUMHUYECKONH CUMBOIIUKH U
Ha3BaHUU COEIUHEHUH IO
HOMEHKJIAType MEKTyHapOJHOTO
CO03a TEOPETUYECKON U
MPUKJIAJHON XUMUU U
TPUBUAIILHBIX Ha3BAHUU TSI
COCTaBJICHUSI XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
coeMHeHul (OKCUIOB,
Cynb(UI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB
1.2 [OK 01 IIepnonnueckuil 3akoH 1| XapaKTepu3oBaTh 1. Tect «Metamnueckue /
OK 02 tabmuma J{.U. XUMHYECKHE JIEMEHTHI B |HEMETaJINYECKHUE CBOMCTBA,
OK 05 Menneneena COOTBETCTBUU C UX AJIEKTPOOTPULIATEIBLHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JICKTPOHY
MEePUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKHUX AJIEMEHTOB  |COOTBETCTBUE C UX JIEKTPOHHBIM




OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOonpPUATHI

J.. Menneneera

CTPOEHUEM M TOJIOKEHHEM B
MEePUOIUYECKON CUCTEME
XuMu4Yeckux 3yemenToB .M.
Menneneesay.

2. IlpakTnueckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U EPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB U UX
COCIMHEHMI B COOTBETCTBUM C
nonoxenueM llepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aaHUs HA
XapaKTEepU3alUI0 XUMHUECKUX
37eMEHTOB: «MeTamindyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPULIATEBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOECHUEM U TMOJOKEHUEM B
MEPUOJNYECKON CUCTEME
XHMUYECKHX DJIEMCHTOB

J.. Mennaeneea»

Pa3zgea 2. Xummnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuuid

KonTpoasnasi padora
«CTpoeHue BeniecTa u
XUMHYECKHE PeaKmun

2.1

OK 01
OK 04
OK 05

Tumnel XUMHUYECKUX
peakuui

CocTaBiiTh peakuuu
COC/IMHEHNS, Pa3JIOKCHN,
oOMeHa, 3aMeIleHNS,
OKHCIIUTEIIFHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

1. 3agaun Ha cocTaBieHUE
YpaBHEHUU peaKIUii:

— COEUHEHMS], 3aMelleHus,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENHHO-
BOCCTAaHOBUTCIIbHBIX pCaKL[I/Iﬁ C
UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaCChI
BEIECTBA WIIH 00BEMA

ra3oB 10 U3BECTHOMY KOJIHUYECTBY
BEIIECTBa, Macce Wik 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B




Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHnust .
MeponpusTHii
peaKuy BEMIECTB; pACYETHI
Macchl (00bEMa, KOTMIecTBa
BEIIECTBA) MPOJYKTOB PEAKIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
IPUMECH
2.2 ONEKTPOIUTHYECKAS CocraBisTh ypaBHEHHUS 1. 3ananus Ha cocTaBlIeHHE
JUCCOLMAIMSA U MOHHBIA |XUMHUYECKHUX PEAKIIMU MOJIEKYJISIPHBIX U HOHHBIX
oOMeH HMOHHOTO OOMEHa ¢ peaxkiuil C y4acTueM KUCJoT,
y4acTHEM OCHOBAaHUH U COJIEH,
HEOPraHUYECKUX BEILECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbl
2. JJabopartopnas padota "Turbl
XUMHYECKUX peakiui”

3 Paznen 3. Crpoenne u |(HUccaenoBath crpoenue u|KonTposabHas padora
CBOMCTBA CBOMCTBA «CBOMCTBA HEOPraHUYECKHUX
HEOPraHu4ecKux HEOpPraHU4ecKHuX BelleCTB)

BelleCTB BeLIECTB
3.1 |OK 01 Knaccudukanus, Knaccugunuponatsb 1. Tect «Homenknatypa u
OK 05 HOMEHKJIATypa U HEOpPraHUYECKUE Ha3BaHHWE HEOPTaHUUYECKUX

CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEILIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYIIBI HITH
COCTaBJICHUE XUMUYECKOMN
(bOopMyITBI HCXO/S U3 HA3BAHUS
BEIIIECTBA 10 MEKTYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3agaun Ha pacyeT MaccoBOM
J10J11 (MacChl) XUMUYECKOTO
aJieMeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMeCH).

3. [IpakTrueckue 3agaHus 1Mo
KJaccuuKanu, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTryeckue 3a1aHus Ha
ONPEAEIEHUE XUMUYECKON
AKTHUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOM
CBSI3U U THTA KPUCTAIUTMYECKON
pelIeTKH




Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHnust .
MeponpusTHii
3.2 |OK 01 OUBUKO-XUMHYECKUE YcranaBiuBaTh 1. Tect «OcobGenHoctu
OK 02 CBOICTBa 3aBUCUMOCTH (hPU3UKO- XHMHYECKHX CBOHCTB OKCHJIOB,
OK 05 HEOPraHUYECKUX XUMHYECKUX CBOMCTB KHCIIOT, OCHOBaHU, aM(POTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIOB U COJICH.
OT CTPOEHUSI aTOMOB U 2. 3agaHusi Ha COCTABJICHHE
MOJEKYJI, a TAKXKE TUIIA YPaBHEHUN XUMUYECKUX PEAKLUN
KPUCTAJUTMUECKOM C y4aCTHUEM MPOCTHIX U CIIOKHBIX
peuieTku HEOPTraHUYECKHUX BEIIECTB:
OKCHJIOB METAJVIOB, HEMETAJIJIOB U
aM(OTEepHBIX AIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
TUPOKCUJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX UX
CBOMCTBA M CIIOCOOBI MOJTyUEHHS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHus Ha
CBONCTBA U MOJIYYEHUE
HEOPraHMYECKUX BEIIECTB
3.3 [OK 01 Wnentuduxanms HccnenoBats 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KaueCTBEHHBIC PEAKIIUM  |3aJaHUSI IO COCTABJICHUIO
OK 04 BEIIIECTB HEOPraHWYECKUX BEUIECTB |XUMHUYECKUX PEaKIUi C y4aCTUEM
OK 05 HEOPraHUYECKHUX BEILECTB,
UCIIOJIb3YEMBIX JUISl KX
UACHTU(DHUKAITIH.
2.Jlaboparopnas paboTa:
“Unenruduxarms
HEOPTraHWYECKHUX BEIIECTB”
4 Pa3nen 4. Ctpoenue u |HccaenoBath ctpoenue u | Konrpoabnas padora
cBoiicTBa cBolicTBa opranunyeckux |«CTpoeHue u cBoiicTBa
OpraHnYyecKux BellecTB OpPraHu4YecKuX BellecTB»
BellecTB
4.1 |OK 01 Knaccudukanus, Knaccudumupoats 1. 3agaHus Ha cocTaBIEHUE
OK 05 CTPOCHUE U OpraHMYeCKHE BEIIESCTBA B [HA3BaHW OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHUH 10 TPUBHUATLHON WITH

OpraHn4C€CKuUX BCIICCTB

CTpOCHHEM

MEKTyHapOAHON
CHUCTEMAaTUYECKOW HOMEHKJIIAType.
2. 3agaHus Ha COCTaBJICHHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyI
OPraHUYEeCKHUX BEIIECTB
OTJIENBHBIX KJIACCOB.




OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOonpPUATHI

3. 3agauu Ha onpeneNeHne
npocrenten GopmyITbl
OPraHUYeCKOI MOJICKYJIbI, UCXOIS
U3 DJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
OK 05
OK 07

CBoiicTBa OpraHUYECKUX
COCTUHEHUN

YcranaBauBaTh
3aBUCUMOCTH (PU3UKO-
XHMHYECKHX CBOHCTB
OpPraHWYECKHUX BEIIESCTB OT
CTPOEHHS MOJIEKYT

1. 3agaHus HA COCTABJICHHE
YpPaBHEHUN XUMHUUYECKUX PEAKIUN
C y4acTHEM OPraHUYECKHX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOEHHUS.

2. 3agaHusi Ha COCTABJICHHE
YPaBHEHU XMMHUYECKUX PEAKLUU,
WJUTIOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHH3MOB
MPOTEKAHUS JaHHBIX PEAKIUN 1
TEHETUYECKOH CBSA3U
OpPraHWYECKHUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3agaun no
YpPaBHEHUSAM PEAKIINI C yyacTUEM
OpraHUYECKHUX BEIECTB.

4. JIaboparopnas padota
“IIpeBpamieHuss OpraHU4eCKUX
BEILIECTB IpX HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
OK 05

UNnentudukanus
OpraHUYECKUX BEIIECTB,
HX 3HAYECHHUE U
MIPUMEHEHNE B OBITOBOM
Y IPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJ0BeKa

Hccnenosath
KaueCTBEHHBIC PEAKIINU
OpraHUYECKUX
COeIMHEHMUI OTAEIbHBIX
KJ1aCcCOB

1 .IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJIaHUS 110 COCTABIICHUIO
XUMHYECKUX PEAKIUN C y4acCTUEM
OpPraHMYeCKUX BEIIECTB, B T.4.
MCIIOJIb3YEMBIX JUISl KX
uaeHTU(GHUKAIHN B OBITY U
MPOMBIIUIEHHOCTH.
2.Jlaboparopnas paboTa:
“Unentudukarysi OpraHnIecKux
COeUHEHUN OTAEILHBIX KJIacCOB”

Paznen 5.
Kunernueckne n
TePMOJAUHAMHUYECKHUE
3aKOHOMEPHOCTH

Xapakrepu3zoBathb
BJ/IMSIHUE PA3JIMIHBIX
¢akTopoB Ha
paBHOBecHe U CKOPOCTh




Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHnust .
MeponpHuATHIA
NPOTEeKaHUs XHMHYECKHX peakuui
XHMHMYECKHX peaKuuid
5 |OKO0l CkopocTh XUMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuyil. XUMUYECKOE |BIMSHUE KOHLUEHTPALUU |TEOPETUYECKUE 3aJaHUs HA
OK 05 paBHOBecCHE pearupyromurx BemeCcTB U |aHaIN3 (PaKTOPOB, BIUSIONINX HA
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKOMN
XUMUYECKHUX PEaKIUn peakuuu. [IpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJJaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHuuna Jle-
KOHLIeHTpauuu Bewects, |Lllarense mist HaxXoXaeHUs
pEeaKLMK Cpeibl U HaIlpaBJICHUsl CMEUIECHUS
TEMIIEPATYPbI HA pPaBHOBECHSI XUMUYECKON PEAKIINU
CMEIlEHHE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBarh HCTHHHBIE

Pasnen 6. PacTBopbl PacTBOPHI C 32IaHHBIMU
XapaKTepUCTHKAMH
6.1 [OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOPHI pacTBOpPOB.
OK 05 2. [TpakTUKO-OpHUEHTUPOBAHHbBIE
pacyeTHbIE 3a1aHUs Ha
JIUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yEMbIe B OBITOBOW U
IIPOM3BOJCTBEHHOMN AESITEIBHOCTH
4esioBeKa
6.2 |OK 01 HccnenoBanue cBoiicts |HccnenoBats pusuko- JlaGoparopHas paboTa
OK 04 pacTBOpOB XUMUYECKHE CBOKWCTBA “ITpuroroBieHue pacTBOPOB”
OK 05 UCTHUHHBIX PaCTBOPOB

II | IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COAEPKAHME (COAepKaHUEe NPUKJIATHOIO0 MOAYJIA)

7 Paszpnen 7. OuenuBath nocJjieacTeus [3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oynyuueii npogeccuoHAIbHON
NMPOU3BOJACTBEHHOM NPOU3BOJICTBEHHOM AeSITeJIbHOCTH)

AeATeIbHOCTH JAeSITeJIbHOCTH Ye10BeKa
YyeJI0BeKa (R (1% 700070%0
IKO0JIOTHYECKOI

0€30mMacHOCTH




Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrat 00y4eHnust .
MeponpusITH
OK 01 Xumusi B OBITY U OuenuBath nocnenacteus |Keiic (¢ yaerom Oymymieit
OK 02 MIPOU3BOCTBEHHOM OBITOBOM U npodeccCuoHaIbHON
OK 04 JEATEIIbHOCTH Y€JIOBEKA |MPOU3BOJCTBEHHOMN JIEATEITLHOCTH)
OK 05 eITEIILHOCTH UejioBeKa ¢ |B0o3MOIKHEBIE TEMBI KEHCOB:
OK 07 nmo3uini skonorudeckoii |1. Iloremienne knuMara u

0€30I1aCHOCTH

BBICBOOOYKIEHHE Ta30BBIX
TUAPATOB CO JIHA OKeaHa.

2. Bynyuie maTepuansl ajisi aBua-
, MAIlIMHO- ¥ TIPUOOPOCTPOCHHSI.

3. HoBele maTepuanbl AJist
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pacTUTENbHBIX IPENapaToB




