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

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl TpPo(ecCHOHATbHOI
o0pa3oBaTeIbHOM MPOrPaMMBbI

Ob1eo0Opa3oBaTenpHas AUCHUILTNHA « XUMUSD» U3ydaeTcss Ha 0a30BOM YPOBHE B
00111e00pa30BaTeIbHOM IIMKJIE Y4YeOHOro IIJlaHa OCHOBHOM TMpodhecCHOHAIBHOM
o0Opa3zoBaTeILHON TPOTPAMMBI.

[IpukimagHOW MOAYJb BKIIOYAET OAWH pasjaen. Pazmen 7 «Xumus B ObITY H
MIPOM3BOJICTBEHHOM JIESITEILHOCTH YEJIOBEKa» peaau3yeTcsi Ha MaTrepualie KeHCoB,
CBS3aHHBIX C DKOJOTMYECKOM O€30IIacCHOCTBIO M OIICHKOHN ITOCIEACTBHUA OBLITOBOM H
MPOU3BOJICTBEHHON JEATEIBHOCTH, IO OTpaciasM Oyayiieid mnpodeccuoHanbHOMI
JEATEIIbBHOCTH 00y4aroIIuXCsl.

1.2. llesiu ¥ uIaHMpPYeMble Pe3yJabTAaThl 0CBOEHH S JUCHUILIUHBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

DopMHUPOBAHUE Y CTYJICHTOB IMPEACTABICHUS O XUMHUYECKON COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPaA KaK OCHOBBI IIPUHATHS PEIICHUH B KU3HCHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUsX, OTBETCTBEHHOTO MTOBE/ICHUS B IPUPOJIHON Cpe/ie.

3agayu JUCUUILIMHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SABJIEHUM B OKPYKAIOUIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aUMOCBSI3M M B3aHMMO3aBUCUMOCTH €CTECTBEHHBIX HAYyK;

2) pa3BUTh YMCHHUS COCTaBIATH (POPMYJIbI HEOPTaHUYECKUX W OpPraHUYSCKHX
BEIIIECTB, YPABHECHUS] XUMHUYECKUX PEAKIIUMA, OOBICHATh UX CMBICI, HHTEPIIPETUPOBATH
pPe3yJbTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
AKCTIEPUMEHTAJIbHBIX UCCIIEIOBAaHUMN C COOTI0ICHUEM MPaBUJI 0€30IaCHOTO 00paIieHUs
C BEIECTBaMU U JJaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OpPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3IMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIEICTBUSI CBOCH NIEATETLHOCTH U
XUMHYCCKUX TIPUPOTHBIX, OBITOBBIX M IPOU3BOJACTBEHHBIX ITPOIICCCOB;

6) copMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKCHHN XMMUYECKOW HAyKU U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 TTPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yabTaThbl 0CBOEHHS 0011e00pa30oBaTeIbHON JTUCHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO n Ha

ocaose ®PI'OC COO

Koa u Ili1anupyemblie pe3yabTaThl 0CBOCHUSA IUCHMILIMHBI

HANMEHOBAH

ue
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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
Conepxkanue yueOHOro MmaTepuasia (0CHOBHOe U MPodecCHOHAIBLHO-OPUEHTUPOBAHHOE), O0bem
¢ paSTH:I;]:OB " JIa0OpaTOpPHbIE M MPAKTUYECKHE 3aHATHS, IPUKJIAJTHOH 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 CoBpemeHHass Mojelb CTpOoeHUs aroMa. CHMBOJMYECKUW SI3bIK XUMUU. XUMHYECKUW DSIJIEMEHT.
XHUMHYIECKHX DnekTpoHHas KoHpurypamus atoma. Knaccudukamms XUMUYECKUX 3JIEMEHTOB (S-, P-, d-3JIEMEHTHI).
9JIEMCHTOB 1 Banenrtnsie DJIEKTPOHBIL. BaneHntHOCTSD. DNEeKTpOHHAs Ipyupoaa  XUMHUYECKOHU CBS3U. 2
IIpApoa DIIeKTPOOTPHUIIATEILHOCTh. BHJIBI XUMHYECKOH CBsI3M (KOBaJICHTHAs, HMOHHAs, METaJUIMUeCKas,
XUMHYCCKOH  |BomopofiHas) M CIIOCOOBI e 00pa30BaHuUs
CBA3H IIpakTnyeckue 3aHATHSA 2
Pemienne 3agaHuii Ha MCIOJB30BAaHHE XUMHUYECKOM CHMBOJIMKHM W Ha3BaHUM COCIOUHEHUH IIO
HOMEHKJIATYPE MEXIAYHAPOAHOTO COK3a TEOPETUYECKOM W IPUKIATHOM XMMHUU W TPUBHUAIBHBIX
Ha3BaHUM JJI1 COCTABJICHUS] XUMHYECKUX (OPMYJ JBYXATOMHBIX COEIUHEHHUUN (OKCHIOB, CYIb(UIOB,
TUAPUIOB U T.11.) U IPYTUX HEOPTAHUYECKUX COCAUHEHUM OTIEIbHBIX KIaCCOB. 2
[IpakTrueckue 3a/laHusl Ha YCTAHOBJIEHUE CBSI3U MEXKy CTPOEHUEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U
MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMHUYECKHUX 3JIEMEHTOB W HMX COCIWHEHUU B COOTBETCTBUU C
110JI0KeHueM Ilepnoanueckon 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 COOTBETCTBUM C MX DJIEKTPOHHBIM CTPOCHHUEM U IOJI0KECHHUEM B MEPHOIUIYECKON CUCTEME
xuMudeckux saemeHToB J[.1. MenaeneeBay

Pa3znen 2. XuMu4eckne peakunu 10
Tema 2.1. OcHOBHOE coep:KaHue 4
Tumbr Teopernueckoe 00yueHune 2
XUMHYCCKUX Kinaccudukanust 1 TUIIBI XUMHUYECKUX PEaKIMi ¢ yuacTueM HeopraHudeckux BemiectB. CocTaBiieHHUE
peakuumn YpaBHEHUH peaklMil COeTMHEHUS, Pa3IOKEHUs, 3aMeleHUs, 0OMEHa, B T.4. peaKluil TOpeHusl,
OKHCJIEHUS-BOCCTAHOBJICHHS.
YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTereHb OKUCHeHNs. OKUCIUTENb U BOCCTAHOBUTEb. 2
CocraBieHue U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM 3IEKTPOHHOTO
Oastanca. OKUCIUTENFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIIECCaxX U
YKU3HEIESITEIbHOCTH OPTAHU3MOB
IIpakTnueckune 3aHATHUSA 2
KonnuectBeHHbIE OTHOIIEHUSI B XUMUU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI 110
YPaBHEHUSM XMMHUYECKUX peakuuid. Mosib Kak eauHuIla KOJIMYecTBa BeulecTtBa. MounsipHas macca.
3aK0oHBI COXpaHEHUSI MAacChl U PHEPruu. 3akoH ABorajapo. MosipHbiii 00beM ra3oB. OTHOCUTETbHAS 2
TUIOTHOCTH Ta30B. PacyeTsl 1Mo ypaBHEHUSIM XUMHUYECKUX PEAKIM C MCIOIb30BAHUEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) Fa30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHoOBHOe coxepxkaHue 4
Onexrponutryue | TeopeTnueckoe o0yueHme 2
CKas Teopust ANEKTPONUTHUECKON qucconranuu. MoHbl. DNeKTPONHUTBI, HEINEKTPOIUTHI. Peakiiuu HOHHOTO
aucconuanus 1 |oomena. CocTaBieHHE peakiiii MOHHOTO OOMEHa MyTeM COCTABJICHHS WX TOJHBIX M COKPAICHHBIX 2
WOHHBIN OOMEH |MOHHBIX YpaBHEHUW. KMCIOTHO-OCHOBHBIE pEaKIMu. 3aJaHusl HA COCTABJICHHE NOHHBIX PEAKINI
JlabopaTopHbie 3aHATHS 2
JlabopaTopHast pabota “THUIbl XUMUYECKUX PEAKITUN. 2




Uccnenosanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJIHBIX M OOPA3YIONIUXCS BEIIECTB) U MPU3HAKOB
XUMHYECKUX peaknuid. [IpoBeneHne peakiuii HFOHHOr0 0OMEHa, OIPESICHUES CPEIbl BOTHBIX
pacTBOPOB. 3alaHusl HA COCTABJICHUE MOHHBIX PEAKIUI

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 o0yueHme 2
, HOMEHKJIATypa ([Tpeamer Heopranndeckoi xumuu. Kinaccudukanus Heopranudeckux Bemects. [IpocThie u ClI0KHbIe
U CTPOEHHUE BenecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCHIbI, TMAPOKCHU/IbI, KUCIOTHI, COJIN).
HeopraHuvecku |B3auMoCBs3b HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUA BemecTBa. Kpucrammueckue u
X BELIECTB amop(HbIe BeleCTBA. TUIbI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJISIpHAsl, UOHHAs, 2
MeTaJlJIM4ecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOMN PEIIETKH.
3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH BELIECTB OT BHJ1a XUMUYECKOM CBSA3U M THIIA KPUCTAIUTMYECKOU
pemietky. [TpuunHbpl MHOroOOpa3us BEIIECTB
IIpakTH4yeckue 3aHATHSA 2
Homenknarypa HeopraHMueckrx BEIIECTB: Ha3BaHHUE BEILECTBA UCXO/I U3 UX XUMUYECKOU (HOpMYyIIbl
WJINA COCTaBJIEHUE XUMUYECKOU (POpMYIIbI UCXO/s U3 Ha3BAaHUS BEIIECTBA MO0 MEKIYHAPOIHON
(UIOITAK) nnu TpuBUanbHOM HOMEHKIATYpE.
Pemienne mnpakTUyecKUX 3aJaHuid MO KiacCU(UKAIMM, HOMEHKJIAType M XUMUYECKHM (QopMyiam
HEOPraHMYECKUX BEUIECTB Pa3IUYHbIX KJIaccoB (yrapHblid ra3, YrjeKHUCIbI ras, aMMHuak, raiieHas 2
M3BECTh, HETallleHasl U3BECTh, IUTHEBAS COJA U JIPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIIbI XUMUYECKUX
BELIECTB, ONPEAEIATh NPUHAJIIEKHOCTD K KJIaccy.
Nctounuku xumuyeckoit uHdopmaiuu (CpeacTB MaccoBoi nHGopMalnuu, cetb THTEpHET U Apyrue).
ITouck nHdopmalmu o Ha3BaHUsIM, UJICHTU(PUKATOPAM, CTPYKTYPHBIM hopMysiam
Tema 3.2. OcHOBHOe coJiepKaHne 8
Dusuko- Teopernyeckoe o0yyenune 6
XUMHYCCKHUC Meramibl. OOuue guznyueckrue U XMMUYEeCKue CBoMcTBa MeTayuioB. CocoObl MoydeHHs. 3HAYeHHE
CBOMCTBA METAJIOB M HEMETANIOB B MPHUPOJE M >KU3HEACATENBHOCTH 4YelloBeKa M opranu3smMoB. Kopposus 2

MCTAJIJIOB. BUJIbl KOPPO3HUH, CITOCOOBI 3dlIUTBI MCTAJIJIOB OT KOPPO3HUHN




Heopranuwdecku |Hemerammel. OOmue ¢Gu3MYecKue W XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIWYHBIE CBOWCTBA
X BEILECTB HemeTaioB [V— VII rpynm. Knaccudukaius n HOMEHKIaTypa COSIMHECHUN HeMEeTaIoB. KpyroBopoThl 2
OMOTCHHBIX JIEMEHTOB B IPUPOJIE
XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTAHMYECKHUX BEIIECTB (OKCUIOB, THIPOKCUAOB, KUCIIOT,
COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOJOPOJHBIX COETMHEHMI, 2
BBICIINX OKCUJIOB U TUAPOKCUIOB
IMpakTHuyeckue 3aHATHUS 2
CocraBieHue ypaBHEHUN XMMHUYECKUX PEAKIMH C Yy4aCTHEM IPOCTBIX M CJIOKHBIX HEOPTaHUYECKHX
BEIIECTB: META/VIOB U HEMETAJJIOB; OKCUIOB METAJJIOB, HEMETAIUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHUCJIOT, OCHOBAaHMM M aMQOTEpHBIX TUAPOKCUIOB;, HEOPraHUYECKUX COJIEH,
XapaKTepU3yIoILIUX UX CBOMCTBA. 2
Pemienne nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHMil HA CBOMCTBA, COCTaB, MOJyYEHUE U
0e30MacHOe HCMOJIb30BAaHUE BAXHEUIINX HEOPraHMYECKUX BELIECTB B OBITY U IPAKTHUECKOH
JESATEIbHOCTH YEIOBEKa
Tema 3.3. OcHOBHOE coaep:KaHue 2
Nnentudukany | JlabopaTopHbie 3aHATHS 2
A JlabopatopHas pabora «aenTrdukaims HEOPraHMUECKUX BEIIECTBY.
HECOPTaHUYCCKU |PelieHne 5KCIEpUMEHTANbHBIX 33/lad 10 XUMHUYECKMM CBOMCTBAM METAUIOB W HEMETAIIOB, IO
X BEIIECTB PAacno3HaBAHMIO U MOJYYEHHUIO COCIMHEHUH METAJIIOB U HEMETAJLIOB. 9
Nnentudukaus HEOpraHUYECKUX BEIIECTB C HCIOIB30BAHUEM HX (PU3UKO-XUMHUYECKHUX CBOMCTB,
XapaKTEPHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIe peakimu Ha Cyib]ar-, kapOoHAT- U XJIOPH]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 CTPOCHHUE KaK MOPSAOK COCIUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HMX BAaJEHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUH XMMHUYECKOTO CTPOCHHSI OpraHnueckux coeauHennit A.M. bytneposa.
YraepoaHblii CKeJIeT OpPraHWYeCKOM MOJIeKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHMHYECKOTO
cTpoeHust MoseKyJl. U3oMepus u u3omepsl.

[Tonstne o dynkuuoHanpHOW rpymnme. Pamwmkan. I[lpuHmuner kimaccudukanmy OpraHUYECKUX
coeMHEHUU. MexIyHapoHasi HOMEHKIJIATYpa U MPUHIUIBI HOMEHKJIATYPbl OPraHUYE€CKUX COEAUHECHU M.
[TonsaTue 00 a30TcoAEpKAIUX COSTUHECHUSIX, OMOJOTUUECKH aKTUBHBIX BEIIECTBAX (YTJIEBOJIAX, KUPaX,
OeJikax U Jp.), BBICOKOMOJIEKYJISIPHBIX COSUHEHUSIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

Homenknatypa opraHM4ecKuX COEIWHEHUU OTACNbHBIX KIACCOB (HACBHIIICHHbIC, HEHACHIIICHHBIC U
apOMaTUYECKHE YTIEBOAOPOJIbI, CIUPTHI, (PEHOIIBI, aJIbJIETU b, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocrapiieHre TOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYJT OPTaHMYECKHX BEIECTB OTAEIbHBIX
KJIACCOB, HCMOJB3ys WX Ha3BaHUs IO CUCTEMATHYECKOM M TPUBUAIBLHOM HOMEHKJIAType (STHIIEH,
aneTWwIeH, TIUlEepuH, (eHon, GopMalibIeruj, YKCycHas KHCIIOTa, INIHMIMH). Pacdersl mpocTteifiiei
(bopMyJIIbl OPraHUYECKON MOJIEKYJIbI, UCXOJISI U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpTraHUYECKUX
COCJIMHCHMH

OcHoOBHOe coaepxkaHue

12

Teopernueckoe o0y4enmne

OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKHX COCIUHEHUW OTIENbHBIX KJIACCOB (0COOCHHOCTU
KJ1accu(UKAIMK U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTUYECKUM psl U oOmast hopmyiia; u30Mepus;
bu3nueckre CBOMCTBA; XMMHUYECKHE CBOMCTBA; CITIOCOOBI OJYUECHHUS):

— TIpeeNIbHBIE YTIEBOAOPOAbI (AIKaHBI M IUKIOANKaHbl). ['OopeHne MeTraHa Kak OJWH M3 OCHOBHBIX
HMCTOYHUKOB TEIJIa B MPOMBIIIUICHHOCTH U ObITY. CBOMCTBA IPUPOIHBIX YTIEBOJOPOI0B, HAX0XKICHHUE B
MPUPOJE Y IPUMEHCHHUE AJIKAHOB;

— HeTpeieNibHbIE (JIKEHbI, ATKMHBI U aJIKaIMeHbl) U apOMaTUYECKHUE yIiIeBoAopoabl. [ opeHue aneruneHa
KAaK MCTOYHUK BBICOKOTEMITEPATYPHOT'O IJIAMEHH JIJISI CBAPKU Y PE3KU METAIIJIOB

— KHCJIOPOJCOACPIKAIINE COSAMHEHUS (CIIUPTHI M (DEHOJIBI, KapOOHOBBIE KUCIOTHI M A(DHUPHI, allbJICTHIbI
U KETOHBI, XUPBI, YriaeBOAbI). IIpakTHueckoe NPUMEHEHHE STHUIICHIJIMKOJSA, TIUIepUHA, (eHoa.
[Ipumenenne QopMmanmpaeruaa, aneTalbIeruaa, YKCYCHOHM KHCIOTBHL. Mpblla KaKk COJHM  BBICIIHX
KapOOHOBBIX KHUCIIOT. Morolie CBOMCTBA MbLIa




— a30TCo/IepIKaIIe COSAMHEHUS (AaMUHBI 1 aMHHOKHCIIOTBI, OCIIKH ). BBICOKOMOJIEKYISIPHBIE COCAMHEHHUS
(cuHTeTHYeCKHEe U OHOJOTMYECKH-aKTHUBHBIC). MoOHOMEp, moJuMep, CTPYKTYpPHOE  3BEHO.
[Tonumepuzanus 3TUIEHa KAaK OCHOBHOE HAMPABJICHUE €r0 UCTIOIb30BAHUS.

I'eHeTnyeckas CBsI3b MEXKAY KJIACCAMU OPTaHUYECKUX COCTMHEHUM

HpaKTH‘leCKHe 3aHATHUA

CBoiicTBa OpraHWYECKUX COCAUMHEHUW OTIEIbHBIX KIJIACCOB (TpUBHANbHAS W MEXIyHapoaHas
HOMEHKJIaTypa, XUMHYECKUE CBOMCTBA, CIIOCOOBI TIOMYyUCHHUS): TIPEACIIbHbBIE (aJIKaHbl M ITMKJIOATKAHbI),
HETpeIe/IbHbIE (AJTKCHBI, AIKMHBI M aJTKaINCHBI) U apOMAaTUYECKHUE yTIEBOAOPOIbI, CIIUPTHI U (PEHOJIHI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, aJIbJIECTU Bl U KETOHBI, aMUHBI 1 aMUHOKHUCJIOTHI, BLICOKOMOJICKYJISIPHBIC
COeMHEHNA. 3aJaHus HAa COCTABJICHHE YPAaBHEHUN XMMHUYECKHX PEAKIHl C yYaCTUEM OPTraHUYECKHUX
BEILIECTB HA OCHOBAHUY UX COCTABA U CTPOCHUS

CocraBneHue cxeM peaknuii (B TOM 4YHCIE€ TO TMPEIJIOKEHHBIM IIETOYKaM IpeBpalieHui),
XapaKTEPU3YIOIINX XUMHUYECKUE CBOMCTBA OPraHUYECKUX COSMHEHH M OTIENbHBIX KJIACCOB, CITOCOOBI UX
NOJIyYEHUS] W HA3BaHUE OPraHWYECKUX COEAMHEHUW 1O TPUBMAIBHOW WIH MEXKIyHApOIHOU
CHUCTEMaTHYECKOM HOMEHKIIAaType.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKHUX
COCAMHEHUN OTIEIbHBIX KJIACCOB

JlabopaTopHas padora

JIabopatopHas padota “IIpeBpalieHnsi OpraHMueCKUX BEIIECTB IMPU HAarpeBaHUM'".
[Tonydenue sTuIEHA U U3yYEHUE €r0 CBOMCTB. MoenpoBaHue MOJIEKYI MU XUMUYECKUX NIPEBPALICHUI
Ha IpUMepe dTaHa, STWICHA, alleTUIeHa U Ap.

Tema 4.3.

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

OcHoOBHOe coaepxkaHue

Teopernueckoe 00yuenune

buooprannueckue coenuHenus. Ilpumenenne u Ouosornyeckas pojib yrieBoaoB. OxucieHue
YIJEBOJOB — UCTOYHUK DSHEPruu KHUBBIX oOpraHu3zMoB. OOnacT NpUMEHEHUS aMUHOKHCIIOT.
[IpeBpamienuss OenkoB NHUIIM B opraHu3Mme. buonormyeckue ¢yHkuuu OenkoB. buosornueckue
dbyHKuuu KupoB. Poiabs oprannyeckoil XuMUU B pEIIEHUH MPOOJIeM MUIIEBON 0€30MacCHOCTH




OBITOBOI U
IIPOM3BOJICTBEH
HOH
NEeATEIILHOCTH
yeloBeKa

Ponp opraHvueckol XMMHM B pEUICHUU MPOOJIEeM SHEPreTUYECKOW OE€30MacCHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3JJaHUM HOBBIX MaTEPHUAIOB, HOBBIX UICTOUHUKOB SHEPTUU (AJIbTEPHATUBHBIE HCTOYHUKHU
sHepruu). OnacHOCTh BO3/ICUCTBUS HA AKUBbIC OPTaHU3MbI OPraHUYECKUX BEIIECTB OT/ICJIbHBIX KJIACCOB
(yrmeBomopoapl, CIUPTHI, (DEHOJIBI, XJIOPOPTaHUYECKHE IPOU3BOIHBIC, aIbJACTHUABI H JpP.), CMBICI
MOKa3aTessl NPEIeIbHO JOMYCTUMONW KOHIICHTPAUH

JlabopaTopHbie 3aHATHS

JlaGoparopHas padora: “VneHTrdukamnus opraHnIecKuX COCTMHCHUN OTICIBHBIX KIACCOB”™
WNnentuduxaius OpraHuyecKuX COSAMHEHUN OTAETbHBIX KJIaccoB (Ha MpUMeEpe allbJETUI0B, KpaxMmania,
YKCYCHOM KHCJIOTBI, OEJIKOB H T.II1.) C UCIIOJIb30BaHUEM HX (PU3UKO-XUMHYECKUX CBOMCTB U XapaKTEPHBIX
KayeCTBEHHbIX peakuuid. JleHaTypauuss Oenka mnpu HarpeBaHuu. lIBeTHble peakiuu OEJIKOB.
BO3HMKHOBEHHE AHAIIMTUYECKOIO CUTHAJA ¢ TOYKU 3PEHUS XMMHUYECKUX IIPOLIECCOB MPU MPOTEKAHUU
KayeCTBEHHOM peaKIMK, NO3BOJIAIONIEH NIEHTU(UIMPOBATh NPEI0KEHHbIE OPIrAHUYECKUE BEIIECTBA

Kountpouabnast
pabora 3

CrpyKTypa 1 CBOWCTBA OPTaHUYECKUX BELIECTB

Pa3nea S.

Kunernueckue n TCPMOJINMHAMHUICCKHUEC 3AKOHOMCPHOCTH NNPOTCKAHNUA XUMHICCKHUX peaKunﬁ—

CkopocTb
XUMHYECKUX
peaKIuu.
XHUMHUYECKOe
paBHOBECHE

OcHoOBHOe coaepxkaHue

Teopernueckoe 00yueHnune

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3iIMYHbIX (DaKTOPOB: MPHUPOABI PEarupyrouuX BEIIECTB,
KOHIIEHTpALlUM PEarupyrolux BELIECTB, TEMIIEpATypbl W IUIOLIAAA PEAKLUHUOHHOW ITOBEPXHOCTHU.
TernoBble 3G (HEKTh XUMUYECKUX PEAKIUN. JK30- U SHAOTEPMUUYECKHE, PEAKIIUH.

O6parumocTth peakiuil. XUMUYECKOE DPABHOBECHME W €ro CMEIIeHHE MOoJ JACHCTBHEM pPa3IUYHBIX
(dakTOpoB (KOHIEHTPALIMS PEAreHTOB WU MPOIYKTOB PEAKIIMH, 1aBIICHUE, TEMIIepaTypa) sl CO3JaHus
ONTHUMAaJIbHBIX YCJIOBUN NPOTEKAaHUsI XUMHUYEeCKUX npoueccoB. [Ipunuun Jle Hlartense

IIpakTHYeCKHE 3aHATHS




Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHamW3 (DAKTOPOB, BIMSIONIMX HAa W3MCHCHHE
CKOpPOCTH XMMHYECKON peakiuu, B T.4. C MO3UILIUNA HKOJOTUUECKH 11€JIECO00Pa3HOT0 MOBEJACHUS B OBITY
Y TPYJIOBOM JIEATEIIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbSI U OKPY KAIOIIEH TPUPOTHON CPEIBI.

Pemienne mnpakTHKO-OPUEHTHPOBAHHBIX 33aJaHWK Ha npumeHeHue npuHnuna Jle-Illarense mis 2
HAXOXXJICHUSI HAMPABIICHUS CMENICHUS PaBHOBECHsS XHUMHUYECKOM peaknuuu W aHaiau3 (aKTOpOB,
BJIMSIIOIMX HA CMEIIEHHE XUMUYECKOTO PABHOBECHUS
Pa3pgea 6. PacTBOpbI 4
Tema 6.1. OcHOBHOe coepKkaHne 2
IousTHe 0 TeopeTudeckoe o0yuenue 2
pacTBopax PactBopenue kak ¢usuko-xumuueckuid mpoiiecc. PactBopbl. CriocoObl MPUTOTOBJICHUS PACTBOPOB.
PactBopruMocTh. MaccoBas 10151 paCTBOPEHHOTO BemlecTBa. CMBICIT ITOKA3aTeIIsl MPEACIBbHO JOITY CTUMOM
KOHIICHTpPAIIUU U €r0 UCTOJb30BAHUE B OLICHKE SKOJIOTMYECKON OE30MacCHOCTH.
[IpaBuna 3KOJIOTHMYECKH I1€JIeCO00PA3HOT0 TMOBEJACHUSI B OBITY M TPYAOBOW JCSATEIBHOCTH B IEJSAX 9
COXpPaHEHMSI CBOETO 3JI0POBbSl U OKPY>KAIOLIEH MPUPOAHON Cpeibl; OMACHOCTh BO3ACHCTBUS Ha KUBbIC
OpraHU3MBbI ONPE/ICIICHHBIX BEILIECTB.
Peienne npakTUKo-OpHUEHTHUPOBAHHBIX PACYETHBIX 3a/IaHUI HAa PACTBOPHI, UCIIOJIb3yeMbI€ B OBITOBOM U
POU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOe coepxkaHmne 2
Uccnenosanue |JlaGopaTopHbie 3aHATHS 2
CBOWCTB Jlabopatopnas pabora «IIpurotoBieHrue pacTBOPOBY.
pacTBOpPOB [IpuroroBieHue pacTBOPOB 3aJaHHOM (MacCOBOM, %) KOHIIEHTPAIMH (C TIPAKTUKO-OPUEHTHPOBAHHBIMU 9
BOIIPOCaMU) U ONIPEIEIICHUE CPEIbl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnoHaILHO-OPUEHTHUPOBAHHOE COlep:KaHUe (CoAepKaHNe MPUKJIATHOTO MOTYJIS)
Pa3znen 7. XuMus B ObITY M IPOU3BOJICTBEHHOM NeSITEJIbHOCTH Y€J10BEKA 6
Xumus B ObITy |OCHOBHOE COIEPKAHME 6
u Teopernueckoe o0yuenme 2
TIPOUSBONCTBCH | Hopejimme nocTukeHns XMMUUYECKOH HAYKH M XUMHYECKOH TeXHOJIOrUM. Pojb XuMuu B obecreueHun )
HOI

HKOJIOTUYECKOM, SJHEPTETUUECKON M MUIIEBON O€30MaCHOCTH, Pa3BUTHH MeaUIMHBL. [IpaBuia moucka u




ACATCIBHOCTHU
YCJIOBCKaA

aHajM3a XWMHYECKOW WHGOPMAIMK W3 Pa3IUYHBIX HMCTOYHUKOB (HAy4dHass W y4eOHO-HaydHas
JUTEpATypa, CPEACTBA MACCOBOM MH(pOpManuu, ceTh HTEepHET)

HpaKTH‘leCKHe JaHATHUSA

Ilonck M aHaIU3 KEHUCOB O IMPUMCHCHHUUN XHUMHNYCCKUX BCIICCTB U TEXHOJIOTUHM C Y4CTOM 6y,ZLYHlCI\(JI
HpO(i)eCCI/IOHaHBHOﬁ ACATCIIBHOCTHU I10 TCMaM: Ba)XKHCHUIIINEC CTPOUTCIIBHBIC MaTCpualibl,
KOHCTPYKIMOHHBIC MATCpUAJIbl, KpaACKH, CTCKJIO, KCpaMHK4, MATCpHAJIbl OJIA OJOJICKTPOHHUKH,

4
HaHOMAaTepUalbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHHKW SHEPIUM, OPTaHMYECKHE W MHUHEpabHbIC
yA00peHusl, IEKApCTBEHHbBIE BEIIECTBA, OBITOBAS XUMHUSL.
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

KoHTpob 1 o1ieHKa pe3yJIbTaTOB 00YUECHHS OCYIIECTBIISICTCS MPEro/iaBaTeieM B
Iporiecce MPOBEACHUS MPAKTUUCCKUX 3aHATHI U 1a00paTOpPHBIX pabOT, TECTUPOBAHUS, a
TaKXKe 0oOyJaromMMUCd  WHAWBUIYATbHBIX  3aJaHUMH,

OCBOEHUA

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

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

XUMUYECKHE (HOPMYJIBI
COE€INHECHUN B
COOTBETCTBHUH CO
CTETICHBIO OKHUCIICHUS
XUMUYECKUX
AJIEMEHTOB, UCXOJIS U3
BaJICHTHOCTHU U
AIEKTPOOTPHUIIATEIIEHO
CTH

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

XAMHUYECKHUX JIEMEHTOB U
MIPUPOJIa XUMHUECKON
CBSI3I.

2. 3agaun Ha cOCTaBJIIEHUE
XUMHUYECKUX (POpMYIT
JIByXaTOMHBIX COCJIMHEHUH
(oKCHIOB, CYJIb(PUIOB,
TUJPHUJIOB U T.I1.).

3. 3agaHus Ha
HCIIOJIb30BAHUE XUMHUYECKOU
CHUMBOJIMKHA Y Ha3BaHUU
COE€JIMHEHUH I10
HOMEHKJIAType
MEXKIYHAPOIHOI0 CO03a
TEOPETUYECKOUN U
MIPUKJIAHON XVMUU U
TPUBHAJIbHBIX HA3BAHUN JJIs
COCTaBJICHUS] XUMHUYECKHUX
dhopMyJ1 IBYXaTOMHBIX
COEIMHEHU (OKCHUJIOB,
CyJIb(pHUI0B, TUAPUIOB H T.II.)




Monynbs/Paznen/Tem

THIEI OIEHOYHEBIX

Ne Pesynbrar 00yueHus .
a MEpOIPUATUI
U APYTUX HEOPTaHUYECKUX
COEIMHEHUN OTAEIBbHBIX
KJIACCOB
1.2 |[Tepuoanueckuii XapaxkTepu3oBaTh 1. Tect «Metammmueckue /
3aKOH W Ta0nuIa XUMUYECKUE HEMETaJUIMYECKHE CBOMCTBA,

J.1. Menpaeneena

3JICMEHTHI B
COOTBETCTBHH C UX
IIOJIOKCHUEM B
MEPUOIUYECKON
CUCTEME XUMHUYECKHUX
anemeHnToB J[.M.
MenpgeneeBa

ANEKTPOOTPULIATEIHHOCTD U
CPOJICTBO K JJIEKTPOHY
XHMHUYECKHX IJICMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIO’KCHUEM B
MIEPUOANYECKON CUCTEME
XUMHUYECKUX 31emeHToB 1. 1.
MenneneeBay.

2. ITpakTrueckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXKTY
CTPOEHHUEM aTOMOB
XHMHYECKHX DJIEMEHTOB U
MEePUOANIECKUM U3MEHEHUEM
CBOMCTB XMMHUUYECKHX
3JIEMEHTOB U UX COCAUHCHUI
B COOTBETCTBUH C
TOJIOKCHUEM
ITepronnyueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOpPETUUYECKUE 3aJlaHUsI Ha
XapaKTepu3aIuio
XHMHYECKHX DJICMECHTOB:
«Meramueckue /
HEMETAJUIMYECKUE CBOMCTBA,
ANEKTPOOTPULIATENBHOCTD U
CPOJICTBO K JICKTPOHY
XHMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX




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
OPraHUYECKUX BEIIECTB MPU




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 CMELIEHUE BJIMSIOIINX HA CMEIICHHUE
XUMUYECKOTO XUMHUYECKOTO PABHOBECHS
paBHOBECHS
6 HccnenoBath
Pa3zpnea 6. HCTHHHbIE PACTBOPbI
PacTBoOpbI C 3aJJaHHBIMH
XapaKTepUCTUKAMM
6.1 {IlonsiTe o Paznuuate uctunnbie |1. 3agaun Ha OPUTOTOBJIECHUE
pacTBopax pPacTBOPHI pacTBOPOB.
2. IIpakTtuko-
OpPUEHTHUPOBAHHBIE
pacyeTHbIE 33/JaHNs Ha
JTUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMBbIE B OBITOBOM U
IIPOU3BO/ICTBEHHOM
JESATENBHOCTH YEJI0BEKa
6.2 |UccnenoBanue Uccnenosats Gpusuko- |JlaboparopHas padota
CBOMCTB pacTBOPOB |XMMHUYECKHE CBOMCTBa |“[IpuroToBneHue pacTBOpoB”
VCTUHHBIX PACTBOPOB
7 |Pa3gea 7. OuenuBarsb 3ammura Keiica (¢ yuerom
Xumusi B ObITY U (IIOCJICACTBUS Oynyurei
NPOM3BOJACTBEHHOI (OLITOBOM U npo¢eccuoHANbHOMI
NEeATEJbHOCTH NMPOU3BOJCTBEHHON |1eATEJILHOCTH)
YyeJIoOBEKA AeSTeIbHOCTH

yeJIOBeKa ¢ MO3HIUM
IKOJIOTHYECKON
0€30MACHOCTH

XuMmusi B ObITY U
MIPOU3BOJACTBCHHOM
JESITEIBHOCTH
qeoBeKa

OrueHuBaTh
IIOCJIEICTBHUS OBITOBOM
Y IPOU3BOJACTBEHHOM
EATENBHOCTH
yeJIoBeKa ¢ MO3UIINHI
AKOJIOTUYECKOM
0e301macHOCTH

Keiic (¢ yaerom Oyaymiei
podecCHOHAILHON
JEeSITETBbHOCTH)
Bo03MOXHBIE TEMBI KEMCOB:
1. IToTennenue kInmara u
BBICBOOOKIEHUE Ta30BBIX
TUAPATOB CO JIHA 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




