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1. OBIIAA XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJIBHOM JUCHUIJIAHBI «XUMM»

1.1. MecTO0 IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOW mpodecCHOHATbLHOM
o0pa3oBaTe/IbHOM MPOrpamMMblI

Ob1eo0Opa3oBaTenpHas AUCHUILTNHA « XUMUSD» U3ydaeTcss Ha 0a30BOM YPOBHE B
o01reo0pa3oBaTeIbHOM IIMKIJIE YYeOHOro TIUIaHa OCHOBHOM MpodeccuoHaNbHON
o0pa3oBaTeIbHON MPOrpPaMMBI.

1.2. Heau u mu1aHupyemble pe3yJbTaThl 0CBOCHUS JUCHTUNIIHMHBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

dopMUpOBaHUE Yy CTYACHTOB TMPEJACTABICHUS O XWMHUYCCKOW COCTAaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa KaK OCHOBBI IPUHATHS PEIICHUN B )KH3HEHHBIX U
MIPOU3BOICTBEHHBIX CUTYAIMSIX, OTBETCTBEHHOTO MTOBEJICHUS B IPUPOTHON Cpeie.

3ajauM JUCUUIJIMHBI:

1) chopmupoBaTh NOHMMAaHUE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IPOLIECCOB U SIBJICHUN B OKPYXKaIOUIEH Cpele, LUEJIOCTHOM HAay4YHOU KapTUHBI MHpA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIBl HEOPTAaHMYECKUX W OPTaHMYECKHX
BCIIECTB, YPABHEHUS XUMUYCCKUX PEAKIIUN, OOBSICHITH UX CMBICI, HHTEPIIPETUPOBATH
pPE3ybTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  TPOCTEHIIMX  XUMHYCCKHX
AKCTICPUMEHTAJILHBIX UCCIIEIOBAHUH C COOII0OICHHEM MPaBUI 0€30MacHOTO 0OpaIeHUs
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJb30BaTh WH(MOPMAIMI0O XMMHUYECKOTO XapakTepa u3
pPa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUS TPOTHO3UPOBATH MOCIIEICTBHS CBOCH MEATEILHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M IIPON3BOICTBEHHBIX MTPOIICCCOB;

6) chopmMupoBaTh MOHWMAHHUE 3HAYMMOCTH JOCTMDKCHHH XHMHUYECKOW HAyKd U
TEXHOJIOTHI JIJIsl pa3BUTHUS COIMATBLHOM U TPOU3BOACTBEHHOM cep.



1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOCHHS 0011e00pa30BaTeIbHON JUCHHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocaose ®PI'OC COO

Koa u Ili1anupyemblie pe3yabTaThl 0CBOCHUSA IUCHMILIMHBI

HANMEHOBAH

ue
(l)opn:;pyeM Oo6mme JAucuuninHapHbIe
KOMIIeTeH U

i
OK 07. B o0J1acTH 3K010rM4YECKOro - chopMHUpPOBATH MPEJICTABICHUSA: O XUMHUYECKON COCTaBIISIONIEH
CopneicTBoBa | BOCIIMTAHUSA: €CTECTBEHHOHAYYHOM KAPTUHBI MHUpPa, POJIM XHMHUU B MO3HAHUU
Th - cOpPMHUPOBAHHOCTh  JKOJIOTMYECKOM | ABJICHUN MPUPOABI, B (POPMHUPOBAHUU MBILIUICHUS U KYJIbTYPBI
COXPaHEHUIO | KYJIbTYPBHI, MMOHUMAaHUE BIIMSIHUS | TUYHOCTH, €€ (DYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOM ISt
OKpY’Kalollle | COIMaJIbHO-DPKOHOMUYECKUX TPOIECCOB HA | PEIICHUs] MPAKTUUYECKUX 3a/1ad U IKOJIOTMYECKH O0OOCHOBAHHOTO
1 cpenpl, COCTOSIHUE TPUPOAHOM W COUMAIBHOW | OTHOLIEHHUS K CBOEMY 3I0POBBIO U IPUPOJHOM CPEAE;
pecypcochep | cpelbl, OCO3HaHUE TII00abHOTO XapakTepa | - YMETh CcoOJIIoJaTh MNpaBujia HKOJOTUYECKH I1eJ1ecO000pa3HOro
€XKECHMUIO, AKOJIOTMYECKUX MTPOOIIeM; MOBEJICHUS B OBITY U TPYAOBOU JEATEILHOCTH B IIEJISX COXPAHEHUS
IIPUMEHSATH - [UIAHUPOBAHME W  OCYLUECTBJIEHUE | CBOETO 3J0POBbS U OKPYKAIOWIEH ITPUPOJHOM CPEIbl; YUYUTHIBATh
3HaHUA 00 JICUCTBUI B OKPYKAIOIIEH CpElIe HA OCHOBE | ONTACHOCTh BO3/ICMCTBUS HAa KUBBIE OPraHU3MbI OIPEACICHHBIX
W3MEHEHUM | 3HAHUS LEJed YCTOMYMBOIO PA3BUTHS | BELIECTB, IIOHUMAsl CMBICH ITOKa3aTessl NPEAEIbHOU JOIYCTUMOU
KJIUMATa, YEeJI0BEUECTBA; KOHLICHTpALUU
MIPUHIATIBI aKTHUBHOE HETIPUATHE JICUCTBUM,
OCpEKIIMBOT | IPUHOCAIIUX BPEI OKPYKAIOIICH Cpeie;
0 - YMEHUE MPOTHO3UPOBATH
MIPOU3BOJICTB | HEOJIArONMPUSITHBIC JKOJIOTUYECKUE
a, MOCTIECICTBUSA MPENPUHUMAEMBIX
3¢ (pexTuBHO | ACHCTBUH, NPEeIOTBPAILATH UX;
NEUCTBOBATh | - pacCIIMPEHUE  OMNbITa  JACATEIbHOCTH
B AKOJIOTUYECKOW HAPABJICHHOCTH;




Ype3BbIYAlH
BIX
CUTYaIUAX

- OBJIa/ICHHE HABBIKAMU y4eOHO-
HCCIIEI0BATENIbCKOM, IPOEKTHON U
COLIMAJILHOM JIESITEILHOCTH;




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBLHOM

JAUCHUITIMHBI «XUMMWUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bun yuyeoHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI 1M CHUIIIMHBI 72
B T.4.

OcHOBHOE coaep:KaHue 64
BT. 4.

TEOpEeTUYECKOe 00yUeHUE 38
MPaKTUYECKHUE 3aHATUS 20
Ja00paTOpHBIE 3aHIATHUS 14
IIpodeccuonaibHO-OpMEHTHPOBAHHOE CO/IEPKAHNE 5
(comep:kaHue NPUKJIATHOTO MOIYJIfA)

BT. 4..

TEOPETUYECKOE 00yUeHUE 2

MMPAaKTUYCCKUC 3aHATUA

IIpome:kyTouHas arrecTaums (3a4eT)




2.2. TemaTuyecKMi IJIAH M COJAEPKAHUE TN CIUTIHHBI

HaumeHoBaHu
Coaep:xanue yueOHOro marepuajia (0OCHOBHOE M PO(ecCHOHAIBLHO-OPMEHTHPOBAHHOE), Oo0bem
¢ paSTH:;:OB " JIa0OpaTOpHbIEC M MPAKTUYECKHE 3aHATHS, IPUKJIATHOA MOAYJIb 4acoB
1 2 3
OcHoOBHOE coJepkaHue 64
Paznen 1. OcHOBBI CTPOCHHS BelleCTBA 6
Tema 1.1. OcHOBHOE coaep:kaHue 4
Ctpoenue Teopernueckoe o0yuenme 2
aTOMOB CoBpemeHHas mojzenb cTpoeHuss atoma. CHUMBOIMYECKHM SI3bIK XMUMHUU. XUMUYECKUH HJIEMEHT.
XHUMHYIECKHX DnekTpoHHas KoHpuUrypanus aroma. Kinaccudukaiuys XAuMHUUECKUX JIEMEHTOB (S-, P-, 0-371€MEHTHI).
9JIEMCHTOB 1 BanenTtHeie = 3neKkTpoHBl.  BalleHTHOCTb.  DNEKTpPOHHAs  NPUPOJAa  XMUMHUYECKOW  CBA3M. 2
IIpApoa DJIEKTPOOTPUIIATEILHOCTh. Buabl XUMUYECKOW CB3U (KOBaJEHTHAs, MOHHAs, METaJuIMyecKas,
XUMHYCCKOH  |BomopofiHas) M CIIOCOOBI e 00pa30BaHuUs
CBA3H IIpakTnyeckue 3aHATHSA 2
Pemienne 3amanuii Ha HCIIOJIB30BAaHHE XHMMHUYECKOW CHMBOJIMKM M Ha3BaHUN COCIUHEHHUM I10
HOMEHKJIATYpPE MEXKIYHApPOJHOrO COK03a TEOPETUYECKOM M IPUKIAAHOM XUMHUHM U TPUBUAIBHBIX
Ha3BaHM JIJIs1 COCTABJICHUS XUMUYECKUX (DOPMYIT IBYXaTOMHBIX COEAMHEHUM (OKCUIOB, CYJIb(PUIOB,
TUAPUIOB U T.11.) U IPYTUX HEOPTAHUYECKUX COCAUHEHUM OTIEIbHBIX KIaCCOB. 2
[IpakTrueckue 3a1aHUsI HA YCTAHOBJICHUE CBSI3U MEXIY CTPOCHUEM aTOMOB XMMHYECKUX 3JIEMEHTOB
Y MIEPUOINYECKUM NU3MEHEHUEM CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU
¢ nnojokeHuem Ileprnoandeckoil CUCTEMBI.
Tema 1.2. OcHOBHOE coep:KaHue 2
Ilepnonnuecku | IlpakTuyeckue 3aHATUS 2
1 3aKOH H [lepnoanueckas cucreMa xXuMu4eckux diiemMeHToB J[.1. Menaeneea. @U3nUeCKUi CMBICIT
tabmuma JILU.  |TTepuoanueckoro 3akona JI.VI. MeHneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOIMCTB XHUMHUUYECKHX 2
Menneneesa AJIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C TOJIO)KEHUEM

XUMHUYecKOro ieMmenTa B [lepuoanueckoil cucreme. MUpOBO33pEeHUYECKOE U HAYUHOE 3HAYEHUE




ITepunoanyeckoro 3akona /.M. Menneneesa. [Iporuossr /.M. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKUX DJICMEHTOB.

Pemenue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYCCKUX 3a/ITaHUM HA XapaKTEPU3aAIMI0 XUMUUYECKUX
3JIEMEHTOB « MeTalTndecKue / HEeMETAIINICCKIE CBOMCTBA, SJICKTPOOTPHUIIATEILHOCTD XUMUUECKUX
3JIEMEHTOB B COOTBETCTBUHM C MX DJIEKTPOHHBIM CTPOCHHUEM M ITOJIOKEHHUEM B IIEPUOIUUYECKOM
cucTeMe XumMuueckux ayeMeHToB /.M. MenneneeBay

Pa3znen 2. XuMu4eckne peakunu 10
Tema 2.1. OcHOBHOE coep:KaHue 4
Tumbr Teopernueckoe 00yueHune 2
XUMHYCCKUX Kiaccudukanust 1 TUIBI XUMHUYECKUX PEaKIMM C y4acTUEM HEOPTraHUYECKUX BEIIECTB.
peakuumn CocrapieHue ypaBHEHUM peakiuid COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, 0OMEHA, B T.4. PEaKIIU
TOPEHUS, OKUCIICHUSI-BOCCTAHOBJICHUS.
YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTereHb OKUCHeHNs. OKUCIUTENb U BOCCTAHOBUTEb. 2
CocraBieHue U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM
ANIEKTPOHHOTO Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIIMU B IPUPO/IE,
IIPOM3BOACTBEHHBIX TPOLECCAX U )KUZHEACATEIIbHOCTA OPraHU3MOB
IIpakTnueckune 3aHATHUSA 2
KonnuectBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUYETHI 110
YPaBHEHUSIM XMMHUYECKUX peakuuii. Mok Kak equHHIAa KOJIMYECTBA BemllecTBa. MossipHas Mmacca.
3aK0OHBI COXPAHEHHUS MACChl U YHEPTUU. 3aK0oH ABoraapo. MosspHseiil 00beM ra3oB. OTHOCUTETbHAS 2
IUIOTHOCTH ra30B. PacueTsl Mo ypaBHEHHUSIM XUMUYECKUX PEAKIIUNA C UCTIOJIb30BAaHUEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) Fa30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHOBHOE coep:KkaHue 4
DnekTponuTuue | Teoperuyeckoe o0yqyeHue 2
CKas Teopust 3meKTpoauTHYECKOW aucconuanu. HOHBI. OJEKTPOJIUTHI, HEIIEKTPOJUTHI. Peaknuu
aucconuanus 1 |uoHHoro oOMeHa. CoCTaBJIGHHE peaKIMii MOHHOTO OOMEHa IyTeM COCTAaBJICHHS WX TOJHBIX U 2
MOHHBIN OOMEH |COKpAIllCHHBIX HMOHHBIX YypaBHEHMI. KUCIOTHO-OCHOBHBIE peakuuu. 3afaHusi Ha COCTABJICHUE
WOHHBIX PEAKINHU
JlabopaTopHbie 3aHATHS 2
JlabopaTopHast pabota ‘“THUIBI XUMUYECKUX PEAKITUN . 2




Uccnenosanue TUNoB (10 cOCTaBy M KOJIUYECTBY UCXOIHBIX U 00pa3yIOLIUXCS BEIIECTB) U
MIPU3HAKOB XUMHUYECKUX peakiuil. [I[poBeaeHue peakiuii HOHHOTO 0OMEHa, OMPEICIICHUE CPEIbI
BOJIHBIX PACTBOPOB. 3aJJaHUs Ha COCTABJICHUE MOHHBIX PEAKIIUN

Kounrpoabnas
CtpoeHue BemiecTBa 1 XUMUYECKHUE PEAKIIUU 2

pabora 1

Pa3zges 3. CTpoeHue ¥ CBOMCTBA HEOPraHMYECKHUX BelleCTB 16

Tema 3.1. OcHOBHOE coep:KaHue 4

Knaccudukanus | Teopernueckoe o0yueHue 2

, HOMEHKJIATypa ([Tpeamer Heopranudeckon xumuu. Knaccuduxanus Heoprannueckux Bemiects. [IpocTeie u

U CTPOEHHUE CJ0XHbIe BemecTBa. OCHOBHbBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUABI, THIPOKCUIbI, KUCIIOTHI,

HEOPraHUYECKU |COJH). B3auMOCBA3b HEOPraHMUECKUX BEUIECTB. ATperaTHbIe COCTOSIHUSI BEILIECTBA.

X BEILIECTB Kpucrannmueckue u amop¢Hble BemecTBa. THUITbI KPUCTAUNIMYECKUX PEIIETOK (aTOMHas, 2
MOJIEKYJISIpHAs, HOHHAs, METAJUIMYEeCcKasi). 3aBUCUMOCTb (PU3NUYECKHUX CBOMCTB BEILIECTBA OT TUMA
KPUCTAJUINYECKON PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJA XUMHUECKOU
CBSI3M U THIA KpUCTANIMYeCKOM pemeTku. [IpuunHpl MHOrooOpas3usi BEIIECTB
IIpakTH4yeckue 3aHATHSA 2
HomeHki1aTypa HEOpraHM4eCKHMX BEIIECTB: HA3BAHHUE BEILIECTBA UCXOMSI U3 UX XUMUYECKON
(opMyJIbI UM COCTABICHUE XUMHUECKON (POPMYJIbI UCXO/Sl M3 HA3BaHUS BEILECTBA 110
mexxayHapoaHor (MIOITAK) nnu TpuBHaIbHOM HOMEHKIIATYPE.

Pemenne nmpakTUyecKux 3aJaHUM MO KiacCU(PUKAlMK, HOMEHKJIATYpe M XUMHUYECKUM (popMynam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (YTrapHBIM ras, YrieKUCIblid ra3, aMMHaK, ramieHas 2
M3BECTh, HEralleHas H3BECTb, MUTbEBAas COJA M JIPYTMX): Ha3blBaTb U COCTAaBIATH (HOPMYJIbI
XUMHUYECKUX BEIIECTB, OMPEACIIATh MPUHAICKHOCTD K KJIaccy.

Uctounuku xumudeckoit uHdopmaiuu (CpeacTB MaccoBoi nHGopmaluu, cetb MTHTEepHET U

apyrue). [louck nuopmanmu no Ha3BaHUsIM, UJICHTU(DUKATOpAM, CTPYKTYPHBIM opMysiam

Tema 3.2. OcHOBHOe coJiepKaHne 8

Dusuko- Teopernyeckoe o0yyenune 6

XUMHYCCKHUC Mertamibl. O01ue pu3ndeckue 1 XuMUYecKrue CBOMCTBa MeTasuioB. CriocoObl MoTydyeHusl. 3HaUeHHEe

CBOMCTBA METAVIOB U HEMETAJJIOB B NMPHUPOJIE U KU3HEACITEIBHOCTU YeJNOBeKa W opranu3mMoB. Kopposzus 2

MCTAJIJIOB. BUJIbl KOPPO3HUH, CITOCOOBI 3dlIUTBI MCTAJIJIOB OT KOPPO3HUHN




Heopranndecku |Hemertamnsl. OO0mme ¢u3nyeckue U XUMUYECKHUE CBOMCTBA HEMETAJUIOB. [UMNUYHBIE CBOWMCTBA
X BEILECTB HemetaioB IV— VII rpymnn. Kiaccubukanys u HOMEHKJIATypa COCIMHCHHUN HEMETAaJIOB. 2
KpyroBopoTsl OHOTEHHBIX JIEMEHTOB B MPUPOJIE
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIAaHMYECKUX BEIIECTB (OKCHIOB, THIPOKCHUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIECTB, BOJOPOAHBIX 2
COEMHEHUN, BBICIINX OKCHJIOB U TUAPOKCUIOB
IMpakTHuyeckue 3aHATHUS 2
CocraBieHue ypaBHEHUN XMMHUYECKUX PEAKIUN C YYACTHEM MPOCTHIX U CI0KHBIX HEOPTaHUUECKUX
BEIIECTB: METAUIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHCIIOT, OCHOBAaHUI U aMQpOTEpHBIX TUAPOKCUIOB; HEOPraHMYECKUX COJIEH,
XapaKTEPU3YIOUIUX UX CBOMCTBA. 2
Pelenne nmpakTHKO-OpHEHTHPOBAHHBIX TEOPETHUECKUX 3a/1aHUI Ha CBOWCTBA, COCTAaB, IIOJIyYCHHUE U
0e30MacHOe MHCIONb30BAaHUE BAKHEHIIMX HEOPraHMYECKHUX BEIIECTB B OBITY W IPAKTUUYECKOM
JESATEIbHOCTH YEIOBEKa
Tema 3.3. OcHOBHOE coaep:KaHue 2
Nnentudukany | JlabopaTopHbie 3aHATHS 2
A JlabopatopHas pabora «aenTrdukaims HEOPraHMUECKUX BEIIECTBY.
HCOPTaHUYCCKU |PelieHne 3KCIEepUMEHTANbHBIX 33/1ad MO0 XMMHYECKHM CBOMCTBAM METAJJIOB M HEMETAJUIOB, MO
X BEIIECTB PAacno3HaBAHMIO U MOJYYEHHUIO COCIMHEHUH METAJIIOB U HEMETAJLIOB. 9
WNnentuduxaius HEOPraHMYECKUX BEIIECTB C MCIOJIb30BaHUEM UX (PU3UKO-XUMHUYECKUX CBOICTB,
XapaKTEPHBIX KaYeCTBEHHBIX peakiuii. KauecTBeHHBIC peakiuu Ha Cyib(aT-, KapOOHAT- U XIJIOPU/I-
AHUOHBI, HA KATUOH aMMOHMSI
KounrpoJubHas .
CBoiicTBa HEOPraHUYECKUX BEILIECTB 2
padora 2
Paznen 4. CTpoeHHe M CBOHCTBA OPraHNYECKHX BelIeCTB 24
Tema 4.1. OcHoBHOE coaepxxkaHue 4
Knaccudukanus | Teopernueckoe o0yqyenue 2
, CTPOCHUC 1 ITosiBnieHME ¥ pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipenmer oprannueckon xumuu. Mecto u 5

3HAa4YCHUC OpFaHI/ILICCKOI\/'I XUMHUHN B CUCTCEMC CCTCCTBCHHLIX HAYK.




HOMEHKJIaTypa
OpraHUYEeCKUX
BEILECTB

XUMHUYECKOE CTPOCHUE KaK MOPSIIOK COCAMHEHHUSI aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIEHTHOCTH.
OCHOBHBIC TIOJIOKEHHMS TEOPHHU XHUMHYECKOTO CTPOCHHS OpPraHUYeCKUX coeauHeHn A.M.
bytnepoBa. YriaepoaHslii cCKeleT OpraHUYECKOM MOJICKYJbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT
XUMUUYECKOTO CTPOCHUSI MOJIEKYJ. M3oMepust 1 ©30MephI.

[Tonarue o ¢yHKIMOHANLHON Tpymme. Pamukan. IlpuHnumel knaccudHKamK OpPraHHYCCKUX
coequHeHU. MexayHapoaHas HOMEHKIaTypa W MPUHIMIBI HOMEHKIATyphl OpPraHUYECKHX
coenuaennid. [loHaTHe 00 a30TCOmEpKAIMMUX COCAMHEHHSIX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yrneBojgax, >kupax, Oeiakax M Jp.), BBICOKOMOJEKYJSPHBIX COCIMHEHUSAX (MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

Homenkiatypa opraHu4ecKux COCIMHEHUN OTAENbHBIX KJIacCOB (HACHIIICHHBIE, HEHACHIIIICHHBIE U
apoOMaTUYECKHE YTIEBOAOPOIbI, CIUPTHI, PEHOJIbI, aTbJACTU/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)
CocrapiieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOPMYJT OPTaHUYECKUX BEUIECTB OTIEIbHBIX
KJIACCOB, MCMOJIb3YsS MX Ha3BaHUS MO CHCTEMAaTUYECKOW U TPUBHAIBHOW HOMEHKIAType (ITHIIEH,
aleTUWICH, TIUIEpuH, ¢heHo, GopMaabIerull, YKCyCcHas KUCJIOTa, MIHMIMH). PacdyeTsl mpocTeiiiei
(bopMyIIbl OPraHUYECKON MOJIEKYJIbI, UCXOJISI M3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBoiicTBa
OpTraHUYECKUX
COCJIMHCHMH

OcHoOBHOe coaepxkaHue

12

Teopernueckoe o0y4enmne

OU3NKO-XUMHUYECKHUE CBOMCTBA OPraHUYECKUX COCAMHEHHM OTAENBHBIX KIJIACCOB (0COOCHHOCTH
KJaccu(uKanuu ¥ HOMEHKJIATyphl BHYTPH KJacca, TOMOJIOTHUYECKHM psa u oOmas Qopmyina;
n3oMepus; (HU3NYECKUE CBOMCTBA; XMMHUYSCKHE CBOMCTBA; CIOCOOBI MOTYUCHHS):

— MpeaenbHbIe YTIeBOAOPOIbI (aJKaHbl M LUKIIOANKaHbl). ['OopeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
UCTOYHUKOB TEIJIa B TMPOMBIIUIEHHOCTH U ObITy. CBOHCTBa NPHUPOAHBIX YIJIEBOJOPOIOB,
Hax0KJICHUE B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HemnpeneyibHble (aJIKeHbl, aJKUHbl W aJKaJUuEHbl) U apOMaTHYECKUE YTIEBOAOpOoAbl. ['opeHue
AlCTUJICHA KaK HCTOYHHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJII CBAPKH U PE3KH METAJIOB

— KHUCJIOPOJICO/ICpKAIINE COSAUHECHHS (CUPThl W (EHOJBI, KapOOHOBBIC KHUCIOTHI U D(PUPHI,
aJIbJICTUJIBl M K€TOHBI, )KUPBI, YIIIeBObI). [IpakTuueckoe mpuMEeHEeHUE STUIICHTJIMKOJIA, TIIMIEpHHA,
denona. Ilpumenenune dopmanbieTuaa, aneTanbACTHIa, YKCYCHOM KHCIOTHIL. MpLIa Kak COJH
BBICIIIUX KapOOHOBBIX KUCIOT. MOKOIIME CBOKMCTBA MbLIA




— a30TCOJIepIKalllM€ COCAWHEHUS (aMUHBI U AMUHOKHUCIOTHI, Oenku). BBICOKOMOIEKYISIpHbIE
COCTMHEHMUS (CHHTETHYECKHUE U OMOJIOTHYECKU-aKTUBHBIC). MOHOMED, TOTMMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIeHa KaK OCHOBHOE HAIPABJIEHUE €r0 UCIOJIb30BAHHUS.

['eHeTHYECKas CBSI3b MEXKAY KJIACCAMU OPTAHUYECKUX COCTMHEHUM

HpaKTH‘leCKHe 3aHATHUA

CBoiicTBa OpPraHUYECKUX COEAMHEHUW OTACNIBHBIX KIIACCOB (TpUBHAJbHAA W MEXKIyHApOIHAS
HOMEHKJIATypa, XHUMHYECKHE CBOMCTBA, CHOCOOBI TIONy4YCHHS): TpeaeiabHbie (adKaHbl W
LUKJIOAJIKAHBI ), HETIPeIeNIbHbIC (ATKEHbI, aTKUHBI U aJKAJIUCHBI) U apOMAaTHYECKUE YIIIEBOAOPOIbI,
CIUPTHI U (HDEHOJIBI, KAPOOHOBBIEC KUCIOTHI U A(DUPHI, AJIbICTU/IBI U KETOHBI, aMUHBI 1 aMUHOKUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHU. 3aJaHNs Ha COCTABJICHUE YPABHEHUN XMMHUYECKUX PEAKIHI C
Y4aCTHUEM OPraHUYECKUX BEIIECTB HA OCHOBAHUU UX COCTABA U CTPOCHUS

CocraBneHue cxeM peakiuil (B TOM 4YHCIe M0 MPEeAJIOKEHHBIM IEMOoYKaM IpeBpaIieHuil),
XapaKTepU3yIOIUX XUMHUYECKHE CBOWCTBA OPraHUYECKUX COEIUHEHHUI OTAENIbHBIX KJIACCOB,
CIOCOOBl MX TIOJYYEHHS] W Ha3BaHHE OPraHUYECKUX COCJUHEHUN 10 TPUBHUAIBHON WIH
MEKIYHAPOIHOU CUCTEMAaTUYECKON HOMEHKJIIATypeE.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUi Ha CBONCTBA OPraHMYECKUX
COCAMHEHUN OTIEIbHBIX KJIACCOB

JlabopaTopHas padora

JIabopatopHas padota “IIpeBpalieHnsi OpraHMueCKUX BEIIECTB IMPU HAarpeBaHUM'".
[lomydyenne oTuIeHa W W3Y4YEHHE €ro CBOWCTB. MOJENIUpPOBaHHE MOJEKYJT W XUMHUYECKHX
IpeBpallleHu Ha MpuMepe 3TaHa, dTHIIEHA, alleTUIIeHa U JIp.

Tema 4.3.

N nentudukamm
ST OPraHUYECKHUX
BEIIECTB, X
3HAYEHUE U
PUMEHEHHUE B

OcHoOBHOe coaepxkaHue

Teopernueckoe 00yuenune

buooprannueckue coeaunenus. [IpumeHenne u Ouojoruueckas pojib yriaeBogoB. OkuciaeHue
YIJIEBOOB — HMCTOYHHMK HHEPIHM JKHUBBIX OpraHu3MoB. OOIacTH NPUMEHEHUS aMUHOKHUCIOT.
[IpeBpamienuss OenkoB nmuiiyd B opranusMme. buonornueckue (yHkuuu OenkoB. buonormueckue
dbyHKuuu KupoB. Poiabs oprannyeckoil XuMUU B pEIIEHUH MPOOJIeM MUIIEBON 0€30MacCHOCTH




OBITOBOM U Ponb oprannueckoil XMMHUHM B pEUICHUH MPOOJIEM >HEPreTUYECKON Oe30MacHOCTH, B Pa3BUTUU

IPOU3BOJICTBEH | MEIMLIMHBI, CO3JaHWM HOBBIX MATEpPUAJIOB, HOBBIX HMCTOYHUKOB JHEPruv (aJbTepHATUBHBIE

HOM HMCTOYHHMKM 3HEpruu). OnacHOCTh BO3JEUCTBHUS HA JKUBBIE OPraHU3Mbl OPraHUYECKUX BEILECTB

JESTENIbHOCTH | OTAETBHBIX KJIaccoB (YTI€BOJOPOMABI, CIUPTHI, (EHOJBI, XJIOPOPraHUYECKHE MPOU3BOIHEIC,

YeJloBeKa aJIbJIETUBI U JIP.), CMBICII TOKA3aTelsd NPEAEIIbHO JOIMYCTUMON KOHIIEHTPALIMH
JlabopaTopHbie 3aHATHS
JlaGoparopHas padora: “VneHTrdukamnus opraHnIecKuX COCTMHCHUN OTICIBHBIX KIACCOB”™
Nnentuduxanuss OpraHMYecKUX COCIWHEHUN OTAENBHBIX KJIacCOB (HA MNpHUMEpPE albIeTUIOB,
KpaxmMaJia, YKCyCHOW KHCJIOThI, OCIKOB U T.II.) C UCIOJIb30BaHUEM UX (PU3UKO-XUMHUYECKUX CBOMCTB
U XapaKTepHBIX KaUeCTBEHHbIX peakuuil. JleHaTypanus Oeika npu HarpeBaHuU. LIBeTHBIE peakuuu
0enkoB. BO3HMKHOBEHNE aHAJIMTUYECKOTO CUTHAJIa C TOYKHU 3pEHUS XUMHUYECKHX MPOIECCOB MpHU
OPOTEKAHUU KAueCTBEHHOM peaKIUM, TMO3BOJSIOLIEH HACHTUPUIHUPOBATh NPEIIOKECHHbIE
OpraHM4eCcKUe BEIECTBA

Kountpouabnast Cr .

paora 3 PYKTypa ¥ CBOMCTBA OPraHUYECKUX BEIIECTB

Paszgea S. KuHeTnyeckue u TEPMOAUHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX PeaKIni-

CkopocThb OcHOBHOe conepxkaHmne

XUMUYECKUX

peaKIui.

XHUMHUYECKOE

paBHOBECHE

Teopernueckoe 00yueHune

CKopoCTh peakiivy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAaKTOPOB: MPUPOILI PEArUPYIOIIUX BEIIECTB,
KOHIIEHTPAIIMU PEAarupyrolmx BEIIECTB, TEMIEPATyphl M IUIOMIAAN PEAKIMOHHOW MOBEPXHOCTH.
TennoBbie 23 HEKTH XUMUYECKUX PEAKITUN. DK30- U SHIOTEPMUUYECKUE, PEAKIIUH.

OO6paTuMoCTh peakiuii. XMMHUUYECKOE PAaBHOBECHE M €ro CMENIEHHUE MO JACHCTBHEM Pa3IMUHbBIX
dbakTOpoB (KOHIICHTpAIlMs PEareHTOB WM MPOJAYKTOB pPEaKlMH, IaBJICHUE, TeMIleparypa) s
CO3JIaHUs ONITUMAJIBHBIX YCIIOBUM NPOTEKaHUs XUMUUYECKUX rpoueccos. [Ipuniun Jle [larense

IIpakTHYeCKHE 3aHATHS




Pemenue mpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHalIN3 (DaKTOPOB, BIHUSIOIMIMX HA U3MEHEHHUE
CKOPOCTH XHMHYECKON peaKlnH, B T.4. C MO3UIUM IKOJOTHYECKHU I1eJIeCO00pa3HOTO MOBEICHUS B
OBITY U TPYJIOBOM JICATCIHPHOCTH B IIESTISAX COXPAHECHHS CBOCTO 3JI0POBBS U OKPY KAIOIICH IPHPOIHOM

Cpebl. 2
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 33aJaHWid Ha NpuMmeHeHue npuHuuna Jle-Illarense s
HaxXO0JICHUSI HaIpaBJCHUS CMEIICHUS PABHOBECUS XMMHYECKOM pEAKIUM U aHaIu3 (PaKTopoB,
BJIMSIIOIMX HA CMEIIEHHE XUMUYECKOTO PAaBHOBECHUS
Pa3pgea 6. PacTBOpbI 4
Tema 6.1. OcHOBHOE coep:KaHue 2
[lonsatue o Teopernyeckoe o0yuenmne 2
pacTBOpax PactBopenne kak puzmko-xumuueckuid npoiecc. PactBopsl. CriocoObl IPUTOTOBICHHUS PACTBOPOB.
PactBopumocTs. MaccoBass 1101 pacTBOpeHHOro BemiecTBa. CMBICH MOKa3aTelsl MNPeAeIbHO
JIOIYCTUMOM KOHIIEHTPAIMH U €T0 HCIOJIb30BAHKUE B OLIEHKE SKOJIOTMUECKONU O€30MacCHOCTH.
[IpaBuna HKOIOTHYECKHU LIETECOOOPA3HOTO MOBEACHUS B OBITY U TPYJAOBOW JEATEIBHOCTH B IEISIX 9
COXPaHEHMS CBOETO 3I0POBbS U OKPY>KAIOILEH NPUPOIHOM CPEbl; ONACHOCTh BO3/ICHCTBUS HA )KUBBIE
OpraHU3Mbl ONPEICICHHBIX BEILIECTB.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 33JaHU HA PaCTBOPBI, HUCIOIb3yEMbIE B
OBITOBOM M MPOU3BOJACTBEHHON JICATEIIbHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOe coepkaHmne 2
Uccnenosanue |JlaGopaTopHble 3aHATHS 2
CBOWCTB Jlabopatopnas pabora «IIpurotoBieHrue pacTBOPOBY.
pacTBOpPOB [IpuroroBieHue pacTBOpoOB 3aJdaHHONW  (MaccoBOM, %) KOHIEHTpanuu (C  MPaKTHKO- 9
OPUEHTUPOBAHHBIMU BOIIPOCAMHU ) U ONIPEACIICHUE CPEIbl BOJHBIX PAaCTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccuoHAIBLHO-OPUEHTUPOBAHHOE COJlePKaAHUE (CoIepP:KaHue MPUKIATHOTO MOLYJIA)
Pa3znen 7. XuMus B ObITY M IPOU3BOJICTBEHHOM NeSITEJIbHOCTH Y€J10BEKA 6
Xumus B ObITy  |OCHOBHOE COlepKaHHE 6
u Teopernueckoe o0yueHnue 2
TIPOMSBOICTBCH | Hopejimme nocTuKeHHs XUMHYECKOH HAyKd M XHMMYECKOHW TEXHONOTMH. Polb XUMHM B )
HOI

00ecreyeHnn YKOJIOTrHYEeCKOM, SJHEPreTUUECKOM U MUIIEBOM 0€30IaCHOCTH, PA3BUTHH MEIMIIMHBIL.




ACATCIBHOCTHU
YCJIOBCKaA

[IpaBmia moucka W aHalM3a XUMHYECKONH MH(QOpPMAIMKM U3 PA3IUYHBIX MCTOYHUKOB (Hay4yHas U
y4eOHO-Hay4YHas JUTEpaTypa, CpeACTBa MaccOBOM HHpopMaLmu, ceTb UHTEepHET)

HpaKTH‘leCKHe JaHATHUSA

Ilonck u aHaIU3 KEMCOB O IMPUMCHCHHUUN XUMHNYCCKHUX BCIUICCTB U TEXHOJIOTUH C Y4CTOM 6yz:ymeﬁ
HpO(i)eCCI/IOHaHBHOﬁ ACATCIBHOCTH IIO  TCMaM: Ba)KHEHIIINE CTPOUTCIIBHBIC  MATCpPHUAJIbI,
KOHCTPYKIMOHHBIC MATCpHUaAJIbl, KpPACKH, CTCKJIO, KCpaMHKad, MaTCpHaJIbl MOJIs1 J3JICKTPOHUKH,

4
HaHOMAaTepHAaJIbl, TEKCTWJIbHBIC BOJIOKHA, MCTOYHHKH JHEPTUU, OPTaHWYCCKUE W MUHEpPAIbHBIC
ynoOpeHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSI.
3amura: [IpeacTaBieHue pe3yabTaToOB peleHrs KeiicoB B hopMe MHUHH-TIOKJIAa C MPE3eHTAINeH
IIpomesxkyTouHasi aTTecTanus Mo IMCUMUILIHHE (3a4€T) 2
Bcero 72




3. YCJIOBUSI PEAJTU3ALIAU MTPOTPAMMBI OBIIEOBPA3OBATEJLHOM
JUCHUATIIMHBI

3.1. TpeboBaHusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecre4eHnI0

Jist peanuzanuy NpOrpaMMbl JUCHMIUIAHBL JIOJKHBI  OBITH MPETyCMOTPEHBI
CIIENYIONINE CHCIUANTbHBIC TOMEIICHHs: YYCOHBIH KaOWHET XWMHUM W/WIU y4eOHOU
XUMHUYECKOM J1abopaTopuH.

O6opynoBanue y4yeOHOro kabOuHeTra (HArJsAHbIe TMOCOOMsI): HAaOOPHI
IapOCTEPKHEBBIX MOJEJIECH MOJIEKYJI, MOJIEIIM KPUCTAIUIMYECKUX PEIIETOK, KOJIEKIINH
IIPOCTHIX U CIIOKHBIX BEIIECTB U/WIIA KOJUICKITUH TTOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPO/T
U MUHEpaJIOB, Tabiuiia MeHeneeBa, yueOHbie QriibMbl, TU(POBBIE 00pa30BaTEIbHBIC
pecypchl.

Texnnueckue cpeacrBa  O0y4YeHHsI:  KOMIIBIOTEp C  YCTPOWCTBamu
BOCIIDOM3BEJECHUSI  3ByKa, MPHUHTEpP,  MYJIbTUMEOUA-IPOEKTOP C  DKPAHOM,
MyJIbTUMEAHIHAS T0CKA, YKa3Ka-MIPE3EHTEP MJIs TPE3CHTALIUN.

OobOopynoBanmne Jadopatopud U padoyux MecT J1a0OpPaTOPMM: MEH3YPKH,
MUIETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOI, JIYIbl, TPEAMETHBIE U TOKPOBHBIE
CTEKJIa, TJIAHIIETHI JUIS KamlelbHBIX peakiuid, GuibTpoBadbHas Oymara, IpOMBIBATIKH,
CTEKJISIHHBIE TTPOOUPKH, PE3NHOBBIE MPOOKH, (hOHAPUKHU, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJIOYKH, IITATUBBI JIsl TPOOUPOK; MEPHBIC LIMJIMHAPHI, BOPOHKU CTEKJISTHHBIE, BOPOHKHU
nenurtenbHble uMHapudeckue (50-100 mut), cTynku ¢ nectukoM, ¢paphopoBbIe YalllKH,
MUHIETHI, (GUIBTPHI OyMaXKHbIE, BaTa, Mapjs, YacoOBbIE CTEKJA, DSJIEKTPOIUIUTKH,
Ja00paTOpHbIE MITATUBBI, CIUPTOBBIE TOPEJIKU, CIIUYKHU, MPUOOP AJIS MOJYyUYSHUS Ta30B
(w1 mpobupKa ¢ Ta300TBOJHOM TPyOKO#), nepKaTenu sl MPOOUPOK, CKIISTHKH IS
XpaHEHHsI PEaKTHUBOB, pa3laToOYHbIe JOTKH; XxuMmudeckue ctakanbl (50, 100 u 200 mi);
IITIATENN;, TUHIETHI; TUTEIBHBIC IIUIIIBI; CEKYHAOMEPHI (TaltMephl), MEPHBIE TPOOUPKHU
(1a 10-20 M) u Mmepubie Kool (25, 50, 100 u 200 mu1), BoasHast OaHs (WJIM TEPMOCTAT),
CTEKJISIHHBIE TMaJOYKH; KOHWYECKHe KoaObl st tutpoBanus (50 u 100 wmo);
WHJMKATOPHBIC TOJIOCKH JIJIsi omnpeneneHus pH v craHmapTHas WHIMKATOpHAS IIKaa,
yHUBEpCAIbHBIA UHMKATOP; numneTk Ha 1, 10, 50 M (vm no3atopst Ha 1, 5 u 10 mu),
OIOpETKH JIJIsl THTPOBaHUS, MeauITMHCKHE mmpuilsl Ha 100—150 M, mabopatopHbie u/mim
aHanuTHYeckue Bechl, pH-meTpwl, cymmabHbIN mKad, u Ap. J1adOpaTopHOE
o0opy0BaHUE.

3.2. UudopmannoHHoe odecnevyeHne peaan3anuu NporpaMmmbl

1. Jnsa peanusanuu mporpaMMmbl  OuOnMoTeuHbld  (GoHA 0oOpa3zoBaTebHOM
OpraHu3allid JOJDKEH HMMEET 3JIEKTPOHHbIE oOpa3zoBaTeNibHble U WHOOPMAIMOHHbBIE
pecypchl, pEKOMEHIOBAaHHBIE JIJIs1 MCTIOJIb30BAaHUS B 00pa30BaTEIbHOM IPOIIecCe.



4. KOHTPOJIb n OIHEHKA PE3YJbBTATOB
OBIIEOBPA3OBATEJIBHOM JUCHOUILIAHBI

KOHTpOJII) H OLICHKA PC3yJIbTAaTOB o6yquH51 OCYHICCTBIIACTCA IMPCIIOAABATCIICM B

OCBOEHUA

IMpoLcCCC MPOBCACHUA IIPAKTHYICCKHUX 3aHATUHN U J'Ia60paTOpHI>IX pa60T, TCCTUPOBAHUA, 4

TAKIKC BBITTOJIHCHU A O6y‘{aIOIHI/IMI/ICH 3aHaHHﬁ,

UCCIeI0BaHmM. Pe3ynbraTel 00ydeHUsT OMPEETSIOT, YTO O0yJarOIIHeCs JOKHBI 3HATh,
MIOHUMATh U IEMOHCTPUPOBATH MO 3aBEPILICHUN U3YUYEHUS TUCIUIUINHBL.

HWHAWBUAYAJIBHBIX ITPOCKTOB,

st popmupoBaHUs, KOHTPOJISI U OIICHKH PE3yJbTaTOB OCBOCHHS Y4YCOHOMH
JTUCIUIUIMHBL HCTOJB3YETCS CHUCTEMa OIEHOYHBIX MEPOINPUATUN, MNPEACTaBISAIONIAs
co00l KOMILIEKC YU4E€OHBIX MEPONPUATHI, COTJIAaCOBAaHHBIX C pe3yJbTaTaMu 00y4YeHUs U
chopmynupoBadHbix ¢ yaetoM GI'OC COO (mpeaMeTHbIe Pe3yIbTaThl MO AUCITUIUIUHE)

u ®I'OC CIIO.

XUMHUYECKUX
DJIEMEHTOB U
npuponaa
XUMHUYECKOU CBSI3HU

XUMUYECKHEe HOPMYJIBI
COE€INHECHUN B
COOTBETCTBHUH CO
CTETICHBIO OKHUCIICHUS
XUMUYICCKUX
AJIEMEHTOB, UCXOJIS U3
BaJICHTHOCTH U
AIEKTPOOTPHUIIATEIIEHO
CTH

Monyns/Paznen/Tem THBI OLIEHOYHBIX
Ne Pesynbrar 00yueHus .
a MEPOTPUATHN
I
1 DopMyJIHPOBATH
Paznen 1. OcHOBBI pMy-Tip
0a30BbIe MOHATHSA U
CTPOEeHMS BellecTBA
3aKOHbI XUMMH
1.1 |Ctpoenue atomoB  |COCTaBISTH 1. Tect «CTpoeHne aTOMOB

XUMHYECKHUX DJIEMEHTOB U
MIPUPOJIa XUMHUECKON
CBSI3U.

2. 3agaun Ha cOCTaBJIIEHUE
XUMHYECKUX (GopMyJT
JIByXaTOMHBIX COCJIMHEHUH
(OKCcHUI0B, CYIb(PHUIOB,
TUJPHUJIOB U T.I1.).

3. 3aganus Ha
HWCHOJIb30BAHUE XUMHUUYCCKOU
CHUMBOJIMKH U Ha3BaHUU
COE€JIMHEHUH 10
HOMEHKJIAType
MEXKIYHAPOIHOT0O CO03a
TEOPETUYECKON U
MPUKJIAJHON XUMUU U
TPUBUAJIBHBIX HA3BAHUM JJISI
COCTaBJICHUS XUMHYECKHUX
dhopMyJ1 IBYXaTOMHBIX
COEIMHEHU (OKCHUJIOB,




Monynbs/Paznen/Tem
a

Pesynbrar 00y4ueHus

THubl OIEHOYHBIX
MEpONPUATHN

CyJb(pHUI0B, THAPUIOB H T.II.)
Y IPyTUX HEOPTAHUYECKUX
COCTMHECHHUHN OTACILHBIX
KJIaCCOB

1.2

[Tepronnueckuit
3aKOH M Ta0IuIa
J.1. Menpaeneena

XapaxkTepu3oBaTh
XHMHYECKHUE
3JIEMEHTHI B
COOTBETCTBHH C UX
MOJIO)KEHUEM B
MEPUOIUYECKON
CHUCTEME XUMHUYECKUX
anemeHnToB J[.M.
MenpgeneeBa

1. Tect «Metamnnuyeckue /
HEMeTaJlJIMUEeCKHUE CBOMCTBA,
ANEKTPOOTPULIATEIHHOCTD U
CPOJICTBO K DJICKTPOHY
XUMHUYCCKHUX AJIEMEHTOB B
COOTBETCTBHUE C X
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIO’KEHUEM B
MIEPUOANYECKON CUCTEME
XUMHUYECKUX 31emeHToB 1. 1.
MeHpeneeBay.

2. ITpakTrueckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXKTY
CTPOEHHUEM aTOMOB
XUMHUYSCKHUX PJIEMECHTOB U
MEePUOANIECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHUX
2JIEMEHTOB U UX COCIUHCHUMN
B COOTBETCTBHUH C
MTOJIOKEHUEM
ITepronnyueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOpPETUUYECKUE 3aJlaHUsI Ha
XapaKTepu3aIuio
XUMHUYECKHUX IJIEMEHTOB:
«Metannuueckue /
HEMeTaJJIMUYEeCKHUEe CBOMCTBA,
ANEKTPOOTPULIATENBHOCTD U
CPOJICTBO K JICKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C X




Monynbs/Paznen/Tem
a

Pesynbrar 00y4ueHus

THIEI OIEHOYHEBIX
MEpONPUATHN

3JIEKTPOHHBIM CTPOCHHUEM U
MOJI0KECHUEM B
IIEPUOANYECKON CUCTEME
XUMHYECKHUX DJIEMECHTOB
J.1. MenneneeBa»

Paznen 2.
XuMH4YecKHne
peakuuu

Xapakrepus3oBathb
THIbI XUMHYECKHX
peakuui

KonTpoJsabnas pabora
«CTpoeHue BemecTsa u
XHUMHUYeCKHE Peakmumn»

2.1

THUnbl XUMHUYECKHUX
peakuuii

CocTaBisaTh peakiuu
COCJIMHCHUS,
pazyioxeHusi, 0OMeHa,
3aMeIleHus,
OKHCJIUTEIILHO-
BOCCTaHOBHTCIILHBIC
peakIuu

1. 3agauu Ha cocTaBlICeHHE
YPAaBHEHUN pEeaKIUi:

— COCJIMHEHUSI, 3aMEILICHMUS,
pazyioxkeHusi, 0OMeHa;

— OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX
peaKkui ¢ UCIOIb30BaHUEM
METOJIa IEKTPOHHOTO
Oasanca.

2. 3aa4m Ha pacyeT MaccChl
BEIIECTBA WX 00BEMA

ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
UM 00BEMY OJTHOTO M3
YYacCTBYIOIIMX B pEaKIUU
BELIECTB; paCUYEThI

Macchl (00bEMa, KOTMYECTBA
BEILECTBA) MIPOTYKTOB
peaKIuu, €CJIu OJIHO U3
BEIIIECTB UMEET MPUMECH

2.2

DJIEKTPOIUTUYECKAS
JTUCCOTTHAITIS U
WOHHBI 00OMEH

CocCTaBiATh
ypaBHEHUS
XUMHUYECKUX PEaKITIN
MOHHOI'0 0OM€EHa C
y4acTHEM
HEOPTaHUYECKUX
BEIIIECTB

1. 3aganus Ha cocTaBIeHUE
MOJIEKYJISIPHBIX U HOHHBIX
pEeaKkui ¢ y4acTUEM KUCIIOT,
OCHOBAHMH M COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHUCJIOTHOCTHU CPEJBI

2. JJabopatopHas padota
"TUnbl XUMUYECKUX
peakuuii”




Monynbs/Paznen/Tem
a

Pesynbrar 00y4ueHus

THubl OIEHOYHBIX
MEpONPUATHN

Pa3znea 3. Ctpoenue
U CBOMCTBA
HEOPraHU4YeCKUX
BelleCTB

HUccnenoBatb
CTPOECHHE U CBOMCTBA
HEOPraHu4YecKux
BelIeCTB

KounrpouabHas padora
«CBoiicTBa
HEOPraHMYeCKHUX BellecTB»

3.1

Knaccuduxkarnmus,
HOMCHKJIATypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIECTB

Knaccudumnuponats
HEOPraHUYeCKHUE
BEILIECTBA B
COOTBETCTBUU C UX
CTpOEHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOS U3 UX
XUMHUYECKON (OpMYJIbI WITH
COCTaBJICHUE XUMHUYECKON
(bopMyIIBl HCXOS U3
Ha3BaHMs BEIECTBA MO
MEKTyHapOHOU WIIH
TPUBUAIIBHOU
HOMEHKJIAType».

2. 3amauu Ha pacyer
MacCOBOM 10711 (Macchl)
XUMHUUYECKOTO AJIEMEHTA
(coenuHeHUs) B MOJIEKYJIe
(cmecn).

3. IlpakTryeckue 3agaHust 1o
KJIacCU(UKaIIH,
HOMEHKJIaType U
XUMUYECKUM (hopmyiam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. ITpakTueckue 3aJaHus Ha
OIPEICIICHUE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJA
XUMHYECKOW CBA3U U TUIIA
KPUCTAJUIMYECKOM PELIECTKU

3.2

PU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIICCTB

YcranaBnuBaTh
3aBUCUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKHUX
BEILIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJL, a

1. Tect «OcobenHocTH
XUMHAYECKHX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUM, aM(POTEPHBIX
TUAPOKCUIOB U COJIEW.

2. 3aaHus Ha COCTABJICHHE




Monynbs/Paznen/Tem
a

Pesynbrar 00y4ueHus

THIEI OIEHOYHEBIX
MEpONPUATHN

TaK)Ke TUIIA
KPHUCTAJUINYECKON
peneTKu

YPAaBHEHUN XUMHUYECKUX
peaKkuui ¢ y4acTUEM
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJJIOB,
HEMETAaJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX TUIPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOLINX UX
CBOMCTBA U CLIOCOOBI
IIOJTyYEHHUS.

3. IIpakTuko-
OpUEHTHUPOBAHHBIE
TEOPETUYECKUE 3aITaHUS HA
CBOMCTBA U NOJIyYEHHUE
HEOPraHWYECKUX BEUIECTB

3.3

N nentudukanus
HEOPraHUYEeCKHUX
BEIIICCTB

Uccnenosats
KaueCTBCHHBIE
peaKuunu
HEOPraHUYECKUX
BCIIIECTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4aCTHEM HEOPraHUYECKUX
BEILIECTB, UCIIOJIB3YEMBIX JIJIS
WX UACHTU(DUKAIIIY.
2.JIabopaTopnas pabdora:
“UneHTrdukarus
HEOpPraHUYEeCKUX BEIIEeCTB”

Paznen 4. Ctpoenne
U CBOIMCTBA
OpPraHuYecKuX
BelllecTB

HUccaenoBathb
CTpOEeHHE U CBOMCTBA
OpPraHu4YecKux
BelleCTB

Konrpoabnas padora
«CTpoeHue U CBOMCTBA
OPraHN4YeCcKNX BelIeCTB)




Monynbs/Paznen/Tem

THIEI OIEHOYHEBIX

Ne Pesynbrar 00yueHus .
a MEpOIPUATUI
4.1 |Knaccuduxarms, Knaccudpumuposates  |1. 3amanus Ha cocTaBieHHE
CTpPOEHUE U OpraHuYecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEILICCTBA B COEIMHEHUH 10 TPUBUAIBHOU
OpraHUYECKUX COOTBETCTBHUH C UX WJIU MEXKTyHapOJHOM
BEILECTB CTPOEHUEM CUCTEMATUYECKON
HOMEHKJIAType.
2. 3aaHus HA COCTaBJIEHUE
MOJIHBIX M COKpPAIIEHHBIX
CTPYKTYPHBIX (hOpMyT
OpraHUYECKUX BEIIECTB
OTJIEIBHBIX KJIACCOB.
3. 3agauu Ha ONpeICIICHUE
npocreiien hopMyIibl
OpraHU4ECKON MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctara (B %)
4.2 |CsoiicTBa YcraHaBnuBaTh 1. 3aganus Ha cocTaBlIeHUE
OpraHUYECKUX 3aBUCUMOCTH (PM3UKO- |YPaBHEHUN XUMHUYECKHUX
COETMHEHNN _ XUMHYECKUX CBOMCTB |pEAKLINN C yYaCTUEM

OpraHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYJ

OpraHUYECKUX BEIIIECTB HA
OCHOBAaHUHU UX COCTaBa U
CTPOCHHUSI.

2. 3ajaHus HA COCTABJICHUE
YpaBHEHUIN XUMUYECKHUX
PEaKLNM, UIUTIOCTPUPYIOLIUX
XAMHUYECKHUE CBOWCTRBA C
Y4ETOM MEXaHU3MOB
MPOTEeKaHUS JaHHBIX
PEAKIM U TEHETUYECKOU
CBSI3M OPTaHMYECKUX
BEIIIECTB Pa3HbBIX KJIACCOB.

3. PacueTHple 3a1a4uu 1o
YPaBHEHUSIM PEAKIIUN C
y4aCTHEM OPraHUYECKUX
BEIIIECTB.

4. JlTabopaTopHnas pabota
“IIpeBparenns
OPTraHUYECKUX BEIIIECTB MPHU




Monynbs/Paznen/Tem

THubl OIEHOYHBIX

Ne Pesynbrar 00y4ueHus .

a MEPONPUATUN
HarpeBaHuu"

4.3 |Unentudukanus UccnenoBarb 1.IlpakTuxo-
OpraHNUYeCKuX KaueCTBEHHbIE OpUEHTHUPOBAHHBIC 3a/IaHUSI
BEI[ECTB, UX peakiuu 10 COCTaBIICHUIO
3Ha4YCHHE U OpPraHUYECKUX XUMHUYECKUX PEaKLU ¢
IPUMEHEHHE B COETMHEHUI y4acTHEM OPTaHUYECKUX
OBITOBOM U OTJICNBbHBIX KJIACCOB  |BEIIECTB, B T.H.
MIPOM3BOICTBEHHON UCTIONB3YEMBIX JIJIST KX
NEATEIIBHOCTH UJEHTU(UKAIIMU B OBITY U
YeJoBeKa IPOMBIIIIIEHHOCTH.

2.JlaboparopHnast pabora:
“Unentudukarus
OPraHUYECKUX COCIUHCHU
OTJEJIbHBIX KJIACCOB”
5 (Pazgea 5. XapakTepu30BaTh
Kuneruyeckue u  |BJIMSIHME Pa3THYHBIX
TepMoauHaAMuYecK (GpaKTOpoB Ha
ne 3aKOHOMEPHOCTH [paBHOBecCHE U
NPOTEeKAHUS CKOPOCTH
XUMHUYECKHX XMMHMYECKHX
peakuuii peakuui
5 |CkopocTb XapakTepru3oBaTh [IpakTUKO-OpHEHTHUPOBAHHBIE
XUMUYECKUX BIIMSTHUE TEOPETUYECKHE 3a/1aHUs Ha
peaxuui. KOHIICHTPAIIH aHanu3 (pakTopos,
XUMUYECKOe pearupyromumx BIUSIONINX HA N3MEHEHUE
paBHOBECHE BEIIECTB U CKOPOCTH XUMHUYECKON

TEMIIEPATyphl HA
CKOPOCTb XUMHUYECKUX
peakuui
Xapaktepu3oBaThb
BIIMSIHUE U3MEHEHUS
KOHLICHTPALIMU
BEILIECTB, PEAKLIUU
Cpedbl U TeMIEPaTypbl

peakuuu. [IpakTuko-
OPUEHTUPOBAHHBIE 33JIaHUS
Ha MPUMEHEHUE MPUHIINAIA
Jle-Illarenbe st
HAaxO0>KJICHUS HaIIPaBJICHUS
CMEILEHHUS pAaBHOBECHUS
XUMHYECKON pEAKLIUU U
aHanu3 (akTopoB,




Monynbs/Paznen/Tem

THubl OIEHOYHBIX

Ne Pesynbrar 00y4ueHus .
a MEpOIPUSATUIA
Ha CMEIICHUE BIIMSIIOLIMX HA CMEILICHHE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECHUS
6 HccaenoBath
Pa3zpnea 6. HCTHHHbIE PACTBOPbI
PacTBoOpbI C 3aJJaHHBIMH
XapaKTepUuCTUKAMU
6.1 {IlonsiTe o Paznuuate uctunnbie |1. 3agaun Ha OPUTOTOBJIECHUE
pacTBopax PacTBOPHI pPacTBOpPOB.
2. IIpakTtuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3aJlaHus Ha
JTUCTIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOU U
MIPOU3BOJICTBEHHOM
NEeATEIbHOCTU YEJI0BEKA
6.2 |UccnenoBanue Uccnenosars ¢usuko- [JlabopaTopHas padbora
CBOMCTB pacTBOPOB |XMMHUYECKHE CBOMCTBa |“[IpuroToBneHue pacTBOpoB”
VCTUHHBIX PACTBOPOB
I
7 |Pa3gea 7. OuenuBarsb 3ammura Keiica (¢ yuerom
Xumusi B ObITY U MOCJIeACTBUA Oynyurei
NPOM3BOJACTBEHHOI (OLITOBOM U npo¢eccuoHANbHOMI
NesITeJIbHOCTH NMPOU3BOJCTBEHHON |1eSITeJIbHOCTH)
Yyejl0BeKa AesITeJIbHOCTH

yeJIOBeKa ¢ MO3HIUM
IKOJIOTHYECKON
0€30MACHOCTH

XuMmusi B ObITY U
MIPOU3BOJACTBCHHOM
JeSITETbHOCTH
4eJIoBeKa

OrueHuBaTh
IIOCJIEICTBHUS OBITOBOM
U TIPOU3BOJICTBEHHOMN
JIeSITEIbHOCTH
YyeJIoOBEeKa ¢ MO3UIINHI
YKOJOTUYECKON
0e301macHOCTH

Keiic (¢ yaerom Oymaymiei
podecCHOHAILHON
JESATEIIbHOCTH )
Bo3MoxHBIE TEMBI KEHCOB:
1. IToTennenue KkIMMara u
BBICBOOOKIEHHE Ia30BBIX
THIPATOB CO JTHA OKEaHa.




Monynbs/Paznen/Tem
a

Pesynbrar 00y4ueHus

THubl OIEHOYHBIX
MEpONPUATHN

2. bynymuye matepraibl I
aBua-, MallliHO- U
NpUOOPOCTPOECHHUS.

3. HoBble MaTepuabl Ajis
COJIHCUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTEIBHBIX MIPENapaToB




