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1. OBIIIAA XAPAKTEPUCTHUKA PABOYEN I[TPOI'PAMMBI
OBIIIEOBPA30BATEJILHON JUCIUTIJIMHBI « XUMU SI»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHOHATbHOIMI
00pa3oBaTeIbHOI MPOTrPAMMBI

OO61eo0pazoBaTebHas AUCHUIUIMHA « XUMHUSD» U3y4daeTcs Ha 0a30BOM ypOBHE B
oOmreo0Opa3oBaTeIbHOM IIMKIJIE Y4YeOHOro TIUIaHa OCHOBHOM mpodeccuoHaNbHON
00pa30BaTEeNbHOM MTPOrPAMMBI.

TpynoeMKOCTh TUCHMIUIMHBI « XUMHs» HAa 0a30BOM YPOBHE COCTaBIIsIeT 72 4aca,
13 KOTOPBIX 64 yaca — 6a30BBI MOYJIb (6 pa3aeioB) U 8 4acoB — MPUKIIATHON MOTYJTb
(1 paszmen), BKIIOUYAIOIIMK  MPAKTUKO-OPUEHTHUPOBAHHOE  COJEpXKAHUE IO
CHEIHUATBHOCTH.

[IpuknagHoii MOIyNb BKIIOYAaeT OAuH pasnen. Pasmen 7 «Xumus B OBITY H
MIPOU3BOJICTBEHHON JESATEIBHOCTH YEIIOBEKa» pPEANIM3yeTCs Ha MaTepualie Keicos,
CBSA3aHHBIX C DKOJOTMYECKOM O€30IIaCHOCTBIO M OIICHKOH ITOCIEACTBHUA OBLITOBOM H
MPOU3BOJICTBEHHON JEATEIBHOCTH, IO OTpaciasM Oyayiieid mnpodeccuoHanbHOMI
JEATEIIbBHOCTH O0y4aroIIuXCsl.

1.2. Ilesiu ¥ muIaHMpPYeMble Pe3yJabTAaThl 0CBOCHHS JUCHUILIHHbBI

1.2.1. lean 1 3a7a4mn JUCUUIJINHBI

DOpMUPOBAHUE Yy CTYJICHTOB IIPEICTABJICHHUS O XHUMHYECKOM COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPA KaK OCHOBBI TPUHATHS PELICHHUH B )KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MNOHMMaHUWE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SABJIEHUM B OKPYKAIOUIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMYECKUX W OPTaHMYECKHX
BCIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATh
pe3yJIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHHUS  MPOCTEUIINX  XUMHUYECKHUX
AKCTIEPUMEHTAJIbHBIX UCCIICIOBAaHUHN C COOII0OICHHEM MPaBUI 0€30MacCHOTO 0OpalleHUs
C BEIECTBaMU U JJaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OpPMAIUI0O XMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBHSI CBOCH NEATETLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOLIECCOB;

6) chopmMupoBaTh MOHUMAHKME 3HAYMMOCTHU JOCTHXKEHHM XMMHUYECKOW HAyKd U
TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.






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

ocaose ®I'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  SKOJIOTMYECKOM | ABJICHUN MPUPOABI, B (POPMHUPOBAHUU MBILIUJIEHUS U KYJbTYPBI
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; MOBEJICHUSI B OBITY U TPYAOBOM JEATEILHOCTH B IIEJSX COXPAHEHUS
IIPUMEHSATH - [UIAHUPOBAHME W  OCYLUECTBJIEHUE | CBOETO 3J0POBbS U OKPYKAIOWIEH ITPUPOJHOM CPEIbl; YUYUTHIBATh
3HaHUA 00 JICUCTBUI B OKPYKAIOIIEHU CpElIe HA OCHOBE | ONTACHOCTh BO3JICMCTBUSI HAa KUBBIE OPraHU3MbI OIPEACICHHBIX
W3MEHEHUHM | 3HAHUS LEJed YCTOMYMBOIO PAa3BUTHSA | BELIECTB, IIOHUMAsl CMBICH ITOKa3aTess NPEASIbHOU 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;
NEWCTBOBAaTh |- pacCIIMPEHUE  OMbITa  ACATEIHbHOCTH
B AKOJIOTUYECKOW HAPABJICHHOCTH;




Ype3BbIYAlH
BIX
CUTYaIUAX

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




2. CTPYKTYPA M COJAEP’KAHUE OBIIIEOBPA30OBATEJBLHOM

JAUCHUITIJIMHBI «XUMUWUS»

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Bua yuyeOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUIIIMHBI 72
B T.4.

OcHOBHOE coep:KaHue 60
BT. 4..

TEOpEeTHYECKOe 00yUeHUE 30
NPAKTUYECKUE 3aHATUSA 16
nabopaTOpHBIE 3aHATUS 14
IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHNE 12
(conpep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. 4.

TEOpEeTUYECKOe 00yUeHUE 8
MPAKTUUYECKUE 3aHITUS 4

IIpome:kyTouHas arrectaums (3a4eT)




2.2. TemaTuyecKMi IJIAH M COJAEPKAHUE TN CIUTIHHBI

HaumenoBanm
& PA3EIIOB W Conepxkanue yueOHOro MmaTepuasa (OCHOBHOE H np0(1)eccm)Ha.m)Hou-opneHTnpOBaHH()e), O0bem
TeM JJa0opaTopHbIe U NPAKTUYECKHE 3aHATHS, IPUKJIATHON MOAYIb 4acoB
1 2 3

OCHOBHOE Co/Iep:KaHue 64

Paznen 1. OcHOBBI CTPOCHHS BelleCTBA 6

Tema 1.1. OcCHOBHOE co/iep:KaHue 4

Ctpoenue Teopernueckoe o0yueHnmne 2

aTOMOB CoBpeMeHHass MoJielb CTpoeHUs aroMa. CUMBOJMYECKUM SI3bIK XUMHUU. XHUMHUYECKHWA JJIEMEHT.

XAMHAYECKUX DaekTpoHHas KOH(pHUrypamnus atoma. Kimaccupukaius XUMAYECKUX SJIEMEHTOB (S-, P-, d-3JeMEHTEHI).

DJICMEHTOB U (BajeHTHbIE  3JEKTPOHBL.  BaJ€HTHOCTH. DIJIEKTpOHHAs ~ OpPUPOJA  XMMHYECKOM  CBS3M. 2

npupojaa DIIEKTPOOTPHUIIATEIFHOCTh. Buabl XuMuyeckoil cBs3u (KOBaJCHTHAs, HOHHAs, MeETaJUIM4YecKas,

XHMHYECKOH  |BOZOPO/HAs) U CIIOCOOLI €€ 00pPa30BaHMs

CBA3N IIpakTHyeckue 3aHATHS 2
Pemienne 3amanuii Ha MCHOJIB30BAaHME XUMHWYECKOM CHMBOJMKM W Ha3BaHUM COCIOUHEHUH IIO
HOMEHKJIATYpE€ MEKIYHAPOJHOTO COK3a TEOPETUYECKOW W TPUKIAJTHON XHMHUH W TPUBHAIBHBIX
Ha3BaHUM JJII COCTABJICHUS] XUMHUYECKUX (POPMYJI ABYXAaTOMHBIX COCAMHEHUM (OKCHJIIOB, CYIb(UJIOB,
TUJPUJIOB U T.1.) U APYTUX HEOPTaHUUYECKUX COCIMHEHUM OTACIBHBIX KJIACCOB. 2
[IpakTueckue 3agaHusl HA YCTAHOBJIEHHUE CBSI3U MEXKAY CTPOCHHUEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U
MEPUOIMYECKUM U3MEHEHUEM CBOMCTB XMMHUUYECKHX BJIEMEHTOB U UX COCIWHEHUW B COOTBETCTBUU C
1oJjoxeHneM [leprnoanyeckoi CUCTEMBI.

Tema 1.2. OcHOBHOE co/iep:KaHue 2

ITepuognyecku | IllpakTHyeckue 3aHATHUS 2

1 3aKOH U [lepnoanueckas cucremMa XuMu4eckux 3jieMmeHToB .M. Menneneea. @U3n4eCKui CMBICIT

tabmuua J.1. ITepunoanyeckoro 3akona J[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUECKHUX

Mennenecsa AJIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKECHUEM 2

XUMHUYECKOro 31eMeHTa B [lepuoanueckoit cucremMe. MUpOBO33pEHUECKOE U HAYYHOE 3HAUEHUE
[Tepnoanueckoro 3akona J[.1. Menneneesa. [Iporuossl JI.M11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX DJICMEHTOB.




Pemenue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYCCKUX 3a/ITaHUM HAa XapaKTEPU3AIMI0 XUMUUYECKUX
3JIEMEHTOB « MeTalTnyecKue / HEeMETAILTMYSCKUE CBOMCTBA, JICKTPOOTPHUIIATSILHOCTh XUMHUCCKUX
3JIEMEHTOB B COOTBETCTBUM C MX DJIEKTPOHHBIM CTPOCHHUEM U IOJI0KEHHUEM B MEPHOJIUYECKON CUCTEME
xuMudeckux raemeHToB J[.1. MenaeneeBay

Paznen 2. XuMuvecKkue peakiuu 10
Tema 2.1. OcHOBHOE co/Iep:KaHue 4
Turmbr Teopernueckoe 00yueHmne 2
XUMHYCCKUX Knaccudukanus u TUITBI XUMUYECKUX PEAKIIUN ¢ y9acTHEeM HeopraHndeckux BemecTB. CocTaBieHne
peaKIuii YpaBHEHUH peaklnii COCTUHEHUS, Pa3I0KEeHUs, 3aMeIeHUs, 0OMEHa, B T.4. peaKlUuil TOpeHus,
OKHCIICHUSI-BOCCTAHOBJICHUS.
YpaBHEHUST OKUCIIEHUSA-BOCCTAHOBIICHHS. CTeneHb OKUcIeHns. OKUCIATENb U BOCCTAHOBUTEII. 2
CocraBieHue 1 ypaBHUBaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA METOIOM IEKTPOHHOTO
Oananca. OKMCIUTENbHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU B IPUPO/IE, POU3BOACTBEHHBIX IIpoLIeccax U
KU3HEAECATEIbHOCTH OPTaHU3MOB
IIpakTHyeckue 3aHATHS 2
KosmmuectBeHHble OTHOMIEHUSI B XUMUU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMUH U PACUETHI 110
YPaBHEHUSIM XMMHMUYECKHX peaknui. Moyb Kak €QuHWIA KOJMYECTBA BellecTBa. MoJsipHas macca.
3aKOHBI COXpAHEHUs MacCchl U dHEPruu. 3akoH ABorajapo. MoJsipHblii 00beM ra3oB. OTHOCHUTENbHAS 2
IJIOTHOCTh Ta30B. PacyeTsl M0 ypaBHEHHUSIM XMMHUYECKUX PEAKIMI C MCIOJb30BaHUEM MacChl, 00bemMa
(HOpMaJbHBIE YCJIOBHSI) ra30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OCHOBHOE co/iep:KaHue 4
OnexrponuTtrye | TeopeTnyeckoe ooyueHune 2
CKas Teopus 3JIEKTPOIUTUUECKON TUcconrani. MOHbI. DIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiin MOHHOTO
aucconuanus 1 |oomena. CocTaBieHUE peaklUid MOHHOTO OOMEHa MyTeM COCTABJICHHS WX MOJHBIX M COKpPAILIEHHBIX 2
MOHHBIA OOMEH  |1oHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE peaKlUK. 3aJaHNsl HA COCTABIEHUE NOHHBIX PEaKIUi
JlaGopaTopHble 3aHATHS 2
JlabopatopHas pabota “THUIBl XUMUYECKUX PEAKITUI .
HccnenoBanue TUIIOB (110 COCTAaBY M KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCs BEIIECTB) U MPU3HAKOB 9

XUMHYECKUX peakiuid. [IpoBeneHne peakiinii HOHHOrO 0OMEHa, OIpeeICHUE CPEbl BOTHBIX
pacTBOPOB. 3aJjaHNs HA COCTABJICHUE MOHHBIX PEAKIUN




Kourpoabnas

paGora 1 CrpoeHue BenecTBa 1 XUMHYECKUE PEAKIINT 2
Pa3znea 3. CTpoeHue ¥ CBOHCTBA HEOPTAHMYECKHUX BEIIECTB 16
Tema 3.1. OcHOBHOE co/Iep:KaHue 4
Knaccupuxanus | Teoperudeckoe o0yueHue 2
, HOMEHKIIATypa |[IpeaqmeT Heopranudeckoi xumun. Kimaccudukaiys Heopranndeckux BemecTB. [IpocThie U ClIoKHBIC
" CTPOCHUEC BeliecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEIIECTB (OKCHUIbI, TUAPOKCUIBI, KUCIOTHI, COJIN).
HCOPTaHUYCCKH |B3anMOCBsA3b HEOPTAHUYECKUX BEILIECTB. ATperatHble COCTOSIHUA BenlecTBa. Kpucramnueckue u
X BCIICCTB aMmopdHbIe BellecTBa. TUIBI KPUCTAIUTMYECKUX PEIIECTOK (aTOMHAsl, MOJIEKYJIIpHasi, HOHHAs, 2
MeTaJlJInyecKas). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTBA OT TUIA KPUCTATUTMYECKON PEIICTKHU.
3aBUCUMOCTh XMMUYECKOW AKTUBHOCTH BEIIECTB OT BUIa XMMUYECKOMW CBSI3U U TUNA KPUCTAIIMYECKON
pemieTku. [IpuurHbl MHOTOOOpasusi BEIIECTB
IIpakTHyeckue 3aHATHS 2
HomMmenknaTypa HeopraHn4eCcKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOISI U3 UX XUMUYECKOU (POPMYJIBI
WJIM COCTABJICHUE XUMHUYECKON (DOPMYIIbI KCXO/S U3 Ha3BaHUS BEIIECTBA MO MEKTyHAPOIHOU
(UIOITAK) wnu TpuBUaIbHOM HOMEHKIATYpe.
Pemienne mpakTUUecKUX 3aJaHUl O KiIacCU(PUKAIIMU, HOMEHKJIATYype W XUMHUUYECKUM (Qopmyiam
HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB (yrapHblM ra3, YrieKHCibld ra3, aMMHakK, raiieHas 2
W3BECTh, HETAIIICHAs] U3BECTh, MUTHEBAS COJIA U APYTHUX): HA3BIBATH U COCTABIIATH (hOPMYJIbl XUMUYECKUX
BEILIECTB, ONPEAEIATh NPUHAIIEKHOCTD K KIIAcCy.
Ncrounnku xumudeckoit nHpopMaiuu (CpeicTB MaccoBor nHMopmaiuu, ceth IHTepHET u ApyTHe).
ITouck nHdopmaImy o Ha3BaHUSIM, UJICHTU(DUKATOPAM, CTPYKTYPHBIM (opMysiam
Tema 3.2. OCHOBHOE co/Iep:KaHue 8
dusuko- Teopernueckoe 00yueHune 6
XUMHYICCKUC Meramibl. OOume gpu3nyueckrue U XMMUYECKUe CBOMCTBa MeTayuioB. CocoObl MoydeHHs. 3HAUCHHE
CBOHCTBA METAJJIOB M HEMETAJUIOB B MPUPOAE M KUZHEACATEIBHOCTU 4YEIOBEKA M OpraHu3moB. Kopposus 2
HEOPraHW9ICCKU |METaJIOB: BUJIBI KOPPO3UHU, CIOCOOBI 3aIIMTHl METANIOB OT KOPPO3UHU
X BCIICCTB Hemeramnpl. OOmue ¢u3nyeckue M XHUMHUYCSCKHE CBOHCTBA HEMETA/UIOB. THIWYHBIE CBOMCTBA
HemetamuioB [V— VII rpynm. Knaccudukarus 1 HOMEHKIaTypa CoeIMHEeHU HeMeTauioB. KpyroBopotst 2

OMOTCHHBIX AJIEMEHTOB B IIPHPOJIE




XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHM4CCKUX BCIICCTB (OKCI/I,Z[OB, T'uApOKCHUI0B, KUCIIOT,

coJiel 1 Jip.). 3aKOHOMEPHOCTH B M3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHEHHUA, 2
BBICIIIMX OKCHJIOB U TUAPOKCHJIOB
IIpakTHYeCcKHe 3aHATHS 2
CocraBieHue ypaBHEHUN XMMHUYECKUX PEAKIMH C YyYaCTHEM IPOCTBIX M CJIOKHBIX HEOPTaHUYECKHX
BELIECTB: METAUIOB M HEMETAJUIOB; OKCHUJOB METAJJIOB, HEMETAJUIOB U aM(OTEpHBIX 3JIEMEHTOB;
HEOPTraHUYECKUX KHCIOT, OCHOBAHMM H aM(OTEPHBIX THAPOKCUIOB; HEOPTraHUYECKUX COJICH,
XapaKTEepU3yIOIINX UX CBOMCTBA. 2
Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHMM HAa CBOWCTBA, COCTaB, MOJIyYCHHUE U
0e30IacHOe MCIOJIb30BAHUE BAKHEHIIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JNEATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE co/lepKaHHue 2
Wnentudukany | JlaGopaTopHbIe 3aHATHS 2
! JlabopatopHas pabota «aenTudukains HEOPraHMUECKUX BEIIECTBY.
HCOPraHUYCCKH |PemieHue 3KCHEPUMEHTAJIBHBIX 33/4a4 [0 XUMHYECKMM CBOWCTBAM METAUIOB M HEMETAJUIOB, IO
X BCIICCTB PACO3HABAHUIO U MOJIYYEHHUIO COCIMHEHUN METAJUIOB U HEMETAJLIIOB. 2
Nnentudukanus HEOPraHMYECKUX BEIIECTB C HCIOIb30BaHUEM HUX (U3UKO-XUMHUYECKUX CBOMUCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KaduecTBeHHbIe peakiuu Ha cyib(ar-, KapOoHAT- U XJIOPHUI-
AHHMOHBI, HA KATUOH AMMOHUS
KourpoJubHas .
CBOlCTBa HECOPTaHUYECKUX BEILIECTB 2
pabora 2
Pasznen 4. CTpoeHHe M CBOHCTBA OPraHNYECKHX BelIeCTB 24
Tema 4.1. OcHOBHOE co/iep:KaHue 4
Knaccuduxanus | Teopernueckoe ooyuenune 2
, CTPOCHHC 1 [TosiBeHHE M pa3BUTHE OPTAHUYECKON XUMUM KaK Hayku. [Ipenmer opranmueckon xumuu. Mecto u
HOMCHKJIATYPA |3Hau€HUE OPraHUYECKOM XMMHUHU B CUCTEME €CTECTBCHHBIX HAYK.
OPTaHUYCCKUX | XMMHYECKOE CTPOCHUE KaK MOPSAOK COCIMHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO HMX BAaJEHTHOCTH. 2
BCIICCTB OCHOBHBIE MOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOCHHS OpraHudeckux coenuHenuii A.M. Bytneposa.

YraepoaHblii CKEJIeT OpraHWYeCKOM MOJIeKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHMHYECKOTO
CTpOCHUs MOJIEKYJ. MI30Mepusi U H30MeEpHI.




[Tonstne o dyskuuoHanpHOW rTpymme. Pamwmkan. [lpuHmuner kimaccuukanud OpraHUYECKUX
coeMHEHUN. MexTyHapoIHasi HOMEHKJIATYypa YU IPUHLIHUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCUHECHUMN.
[TonsTre 00 a30TCOAEPIKAIIUX COSTUHECHUSIX, OMOJOTUUECKN aKTUBHBIX BelllecTBax (yrieBojax, sKupax,
OeJIKax U Jp.), BEICOKOMOJIEKYJISIPHBIX COSTUHEHUSIX (MOHOMED, TTOJTMMED, CTPYKTYPHOE 3BEHO)

HpaKTH‘leCKHe 3aHATHUSA

HomenknaTypa opraHMYeCKHUX COCIMHEHHMM OTACNIBHBIX KJIACCOB (HACBIIMICHHBIC, HEHACHIIICHHBIE U
apoOMaTHUYECKHUE YIJICBOJOPO/bI, CIUPTHI, (PEHOBI, AJIbJACTUJIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JP.)
CocraBiieHUEe TIOJHBIX W COKPAICHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHUYECKUX BEIIECTB OTIEIbHBIX
KJIACCOB, MCIMOJIb3yS MX Ha3BaHUS 110 CHUCTEMATHYECKOM W TPUBHUAIBHOM HOMEHKJAType (STHJICH,
alleTWJICH, TIUIepuH, ¢eHol, GhopMalbAeTud, YKCyCHas KHCIOTa, TNIMIMH). PacdeTsl mpocteiiei
(GhOopMyJIbI OPraHNYECKON MOJIEKYJIBI, HCXO U3 3JIEMEHTHOI0 cocTana (B %)

Tema 4.2.
CBoilicTBa
OPTaHUYECKUX
COCJIMHCHMI

OcHOBHOE€ COACPKAHUC

12

Teopernueckoe 00yueHune

OU3UKO-XUMUYECKUE CBOMCTBA OPraHUYECKHX COCTUHEHUN OTIENbHBIX KJIAcCOB (0COOCHHOCTU
KJ1accu(UKaAIMK 1 HOMEHKJIATyphl BHYTPHU KJlacca; TOMOJIOTHYECKHUH psii U 0011as popmyia; u3oMepus;
dbu3nuecKre CBOMCTBA; XMMHUYECKUE CBOMCTBA; CITOCOOBI MOTYUYEHHUs):

— TpeAesibHbIE YTIEBOAOPOAbl (aJKaHbl M LUKIIOANKaHbl). 'opeHne MeTaHa Kak OJMH M3 OCHOBHBIX
MCTOYHHMKOB TEIUIA B IPOMBIILUIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YTIEBOAOPOI0B, HAXOXKIECHUE B
MPUPOJIE U MPUMEHEHUE aJIKAHOB;

— HeTpeeNbHbIE (aJKEHbI, ATKMHBI U alIKaJIMEHbl) U apOMaTHUYECKHUE yTiIeBOA0poabl. [ opeHue aleruneHa
KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHM JIJIsl CBAPKH U PE3KU METAJJIOB

— KHCJIOPOJICOICpPKAIINE COCTUHEHUS (CIUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI M AUPHI, alIbJIETHIbI
U KETOHBI, >XHUPBI, YriaeBojbl). [IpakTudyeckoe mMpUMEHEHUE STUJICHTIUKOJS, TIHMIEpUHa, (eHona.
[Ipumenenue dopmanpaeruaa, ameTanbIeruaa, yKCYCHOM KHCIOTHL. Mplja Kak COJM  BBICIIAX
KapOOHOBBIX KHUCIOT. MoroIlue CBOMCTBA MbLIa

— a30TCo/IeprKalllie COeAMHEHNS (AaMUHBI 1 aMHUHOKHUCIIOTHI, O€JIKH ). BRICOKOMOJIEKYISIPHBIE COSAMHEHUS
(cuHTeTHUUECKME W OHOJOTHYECKU-AaKTHBHBIE). MoOHOMEp, TMOJUMEp, CTPYKTYpPHOE  3BEHO.
[Tonumepuzanus 3TUIIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUSI.

I'eHeTryeCKas CBSA3b MEXKAY KJIACCAMU OPTAHUYECKUX COCTMHEHUN

IIpakTHYeCKHE 3aHATHS




CBoiicTBa OpraHUYECKUX COCAUMHEHUU OTIEIbHBIX KIJIACCOB (TpUBUANbHAS W MEXIyHapoaHas
HOMEHKJIaTypa, XUMHYECKUE CBOMCTBA, CIIOCOOBI TIOMYyUCHHUS): TIPEACIIbHbBIE (aJIKaHbl M ITMKJIOATKAHbI),
HeTpeIeNIbHbIE (AJTKCHBI, AIKMHBI M aJTKaINCHBI) U apOMAaTUYECKHUE yTIEBOAOPOIbI, CIIUPTHI U (PEHOJIHI,
KapOOHOBBIC KUCIOTHI ¥ A(OUPHI, ATbACTUIBI M KETOHBI, AMIUHBI 1 aMUHOKHUCIIOTHI, BRICOKOMOJICKYISIPHBIE
COeIMHEHUA. 3aJaHus Ha COCTABJICHHE YPAaBHEHUN XMUMHUYECKUX PEAKIUil C y4aCTUEM OpPraHUYECKHUX
BENIECTB HA OCHOBAHUH MX COCTaBA M CTPOCHUS

CocraBneHue cxeM peakuuii (B TOM 4YHCIE€ TO TNPEIJIOKEHHBIM IEeMOYKaM IpeBpalieHuil),
XapaKTEePU3YIOUIMX XUMHUUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHHUH OTIENbHBIX KJIACCOB, CITIOCOOBI UX
NOJIyYEHUS] W HAa3BaHUE OPraHWYECKUX COCAMHEHUW MO TPUBMAIBHOW WIH MEXKIyHApOIHOU
CUCTEMAaTUYECKON HOMEHKIATYpe.
Pemienne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA OPraHUYECKHUX
COCAMHEHUN OTIEIbHBIX KJIACCOB

JlabopaTopHas padora

JlabopatopHas pabota “IIpeBpaliieHusi OpraHMueCKUX BEIIEeCTB IMPU HArpeBaHUM'".
[TosmyyeHue sTUIIEHA U U3yYEHUE €TI0 CBOMCTB. MOIEIMPOBAHUE MOJIEKYJI U XUMUYECKUX MPEBPALLICHUI
Ha MIPUMEPE ITaHa, STUJIEHA, allETUIICHA U JIP.

Tema 4.3.
Nnentudukaru
ST OPraHUYECKHUX
BEIIECTB, NX
3HA4YEHHUE U
IIPUMCHCHHE B
OBITOBOH U
MIPOM3BOJICTBEH
HOH
NeATEIILHOCTH
yeJoBeKa

OcHOBHOE coaepxkaHue

»

Teopernueckoe 00yueHmne

buooprannueckue coeauHeHus. llpumeHeHne u OuoONOTHYEcKas poOJb yriaeBoaoB. OKHUCIICHHE
yIJEBOJAOB — WCTOYHUK OHHEPTUU JKUBBIX Opranu3moB. OO0mact TPUMEHEHUS aMHHOKHCIOT.
[IpeBpamenuss OenkoB THUIM B opraHu3Mme. buonormyeckue ¢yHkuuu OenkoB. buosornueckue
dbyHK1MU KUpoB. Posik oprannueckoil XuMuu B pelIeHUH MPoOJIeM MUIIEBON 6€30MacHOCTH

Ponp oprannueckol XMMHUM B peHIEHUU TPoOJieM SHEPreTUYecKor Oe30MacHOCTH, B Pa3BUTHU
MEJIMIIUHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB SHEPTUHU (AJIbTEPHATUBHBIE HCTOYHUKHU
sHepruu). OnacHOCTh BO3/ICUCTBUS Ha KUBbIC OPTaHU3Mbl OPraHUYECKUX BEIIECTB OT/ICJIbHBIX KJIACCOB
(YrneBoJopoJibl, CIHUPTHI, (EHOJbI, XJIOPOPTaHUYECKHUE MPOU3BOJHbBIC, AIBACTHABI U JpP.), CMBICI
MOKa3aTess NPeIesIbHO JOMYCTUMONW KOHICHTPAlUH

JlaGopaTopHble 3aHATHS

Jlaboparopnas padota: “UnenTudukaiuss opraHuueCKuX COCTMHEHUN OTACIbHBIX KJIACCOB”™
Wnenatudukanms opraHnYecKuX COSAMHEHUN OTACTbHBIX KJIAcCOB (HAa MpUMEpE aJIbJETUI0B, KpaxMaa,




YKCYCHOM KHCJIOTBI, OCIIKOB M T.II.) C HCIIOJIb30BAHHEM HX (DH3NKO-XMMHUYCCKHX CBOMCTB M XapaKTEPHBIX
Ka4eCTBCHHBIX peakiuid. JleHarypanus Oeika npH HarpeBaHud. L[BeTHbIE peakmuu OEIIKOB.
BO3HUKHOBEHME aHAIMTUYECKOTO CHUTHAla C TOYKH 3PEHUS] XUMHUYECKUX MPOLECCOB MPHU MPOTCKAHUU
Ka4eCTBCHHOM PEaKITH, TO3BOJITIONICH HACHTH(MUITMPOBATH MPEJI0KCHHBIC OPTraHUICCKHIE BEIISCTBA

KourpoJuabHas Crpykr . 5
paora 3 YKTypa ¥ CBOKMCTBA OPTaHUYECKUX BELIECTB
Paspgea S. Kunernueckne v TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKNX PeaKIuii- 4
CkopocTh OcHoOBHOe coaepxkaHue
XUMHAYECKUX
pEaKIUi. 4
XHUMHUYECKOE
paBHOBECHE
Teopernueckoe 00yueHune 2
CKOpOCTh peakuuu, €€ 3aBHCHUMOCTh OT PAa3IMYHbIX (DAaKTOPOB: IPHUPOABI PEArupyrOUIUX BEIIECTB,
KOHIICHTPAllUM pEearupyromux BeEIIECTB, TEMIEPATypbl W IUIOMIAAM PEAKIUOHHOM ITOBEPXHOCTH.
Ternnobie 3((HEKTh XUMUYECKUX PEAKIUN. JK30- U SHAOTEPMUUYECKHE, PEAKIIUH. 2
O6parumocTh peakiuii. XUMUYECKOE DPABHOBECHME W €ro CMEIICHUE MOJ JEWCTBHEM Pa3IUYHBIX
(akTOpoB (KOHIIEHTpAIIUs PeareHTOB UM MPOAYKTOB PEaKluy, AaBJICHUE, TeMIepaTypa) sl CO3AaHUs
ONTHUMAaJIbHBIX YCJIOBUU NMPOTEKaHUsI XuMH4ecKkux npoueccos. [Ilpunuun Jle Hlartense
IIpakTnyeckue 3aHATHS 2
Pelenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha aHaU3 (PAKTOPOB, BIMSIOLIUX HAa W3MEHEHHE
CKOPOCTH XMUMHUYECKOW PEAKIUH, B T.4. C MO3UIMI IKOJIOTUYECKHU 11eJIeCO00PA3HOI0 MOBEICHUS B OBITY
Y TPYJIOBOM JEATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 310POBbS U OKPYIKAOUIEN TPUPOIHON CPELBI. 2
Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha IpumeHeHue npuHauna Jle-Illarense mid
HAXOXKICHUSI HAMpAaBJICHUS CMEUICHUS PABHOBECHUS XHMHUYECKOM peakuuu M aHainu3 (aKTOpoB,
BJIMSIONIMX HA CMEIIEHUE XMMHYECKOTO PABHOBECHS
Pa3nea 6. PacTBOpHbI 4
Tema 6.1. OCHOBHOE co/iep:KaHue 2
[Tonsatue o Teopernyeckoe o0yyenune 2
pacTBopax PactBopenue kak Qusuko-xumuyeckuil nponecc. PactBopbsl. CriocoObl NPUTrOTOBJICHHS] PACTBOPOB. 2




PactBOpumocTh. MaccoBas 107151 pacCTBOPEHHOTO BelecTBa. CMBICT ITOKa3aTelis IPeAesIbHO A0y CTUMOM
KOHIICHTPAIIUHU M €TO MCTIOJB30BAHME B OIIEHKE KOJIOTHYECKOU O€30MacCHOCTH.

IIpaBuia SKOJIOTUYECKH IEIECCOOOPA3HOT0 IOBEACHUS B OBITY M TPYJAOBON JEATEIBHOCTH B IEJIAX
COXpPaHEHHUsI CBOETO 3I0POBBSI U OKPYKAIOIIECH MPUPOTHON CpeJibl; ONACHOCTh BO3JACHCTBUS HA KUBBIC
OpPraHU3MBbI OIIPEJICIICHHBIX BEIIECTB.

Pemienre nmpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA PACTBOPHI, UCIIOJIb3YEMbIE B OBITOBOM 1
MIPOU3BOJCTBEHHON JIESITEIbHOCTH YEJIOBEKA

Tema 6.2. OCHOBHOe coJiepKaHne 2
Hccnenosanne |JlabopaTopHble 3aHITHS 2
CBOWICTB JlabopaTopHas padota «[IpuroroBneHne pacTBOPOBY.
pacTBOpPOB [IpuroToBieHue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTpaluH (C MPAKTUKO-OPUEHTUPOBAHHBIMU 2
BOIIPOCAaMHU) U ONIPEICIICHUE CPE/Ibl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COleP:KaHue (CoAepKaAHNe NPUKJIATHOTO MOTYJIS)
Paznea 7. XuMus B ObITY M IPOU3BOJICTBEHHOM NeSITEJIbHOCTH Y€J10BEKA 6
Xumusd B ObITY |OCHOBHOE COlEPIKAHME 6
H Teopernueckoe 00yueHune 2
HpgmBOHCTBeH Hogeiimre 10CTHKEHNS XUMUYECKON HAYKH M XMMHYCCKOH TEXHOJIOTHH. POJIb XUMHK B 00€CIICUeHUH
HOH AKOJIOTUYECKOH, SJHEPTETUUECKON U MUIIEBON O€30MaCHOCTH, Pa3BUTHH MeAUIMHBIL. [IpaBuia novcka u 5
ACATCIBHOCTH | gpanuza XMMHYECKONM HMHGOPMAIMH W3 pa3jIMYHBIX HCTOYHHMKOB (HaydHas M yd4eOHO-HaydHas
ICTIOBCKA JIMTEPATypa, CPEJICTBA MAaCCOBOM MH(pOpMaInu, ceTb IHTEpHET)
IIpakTHYyeckue 3aHATHS
ITouck u aHaNM3 KEWCOB O MPUMEHEHWH XUMHUUYECKUX BEIICCTB M TEXHOJOTHM ¢ ydeToM Oyayien
npoeCCUOHAILHONW ~ JIESITEIBHOCTH [0  TeMaM:  BaKHEWINME  CTPOUTENIbHBbIC  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepHasibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuaibl Uil DJIEKTPOHUKH, 4
HaHOMAaTepUaJibl, TEKCTUJIbHBIC BOJIOKHA, HWCTOYHUKH OHHEPIUM, OPraHUYECKHe U MHUHEpPAJIbHbIC
yA0OpeHusl, JICKapCTBEHHBIC BEIIECTBA, OBITOBASI XUMUSI.
3amurta: [IpeacTaBieHne pe3yapTaToOB peneHrs KeicoB B hopMe MUHH-TOKIIAa C MPE3CHTAIHEH
IIpomesxkyTouHasi aTTecTauus Mo JMCUMUILIHHE (3a4€T) -
Bcero 72




3. YCJI10BUsA PEAJIM3AIINN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI
3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPUAJIbHO-TEXHUYECKOMY

odecre4eHnI0

Jist  peanuzanMyd TPOrpaMMbl  JUCIHUIUIMHBL JOJKHBI OBITH TMPEIYCMOTPEHbI
CIIENYIONINE CHEIUATbHBIC MOMEIICHHS: Y4YeOHBIH KaOWHET XWMHHM W/WIA y4eOHOU
XUMHUYECKOM J1abopaTOpUH.

O6opynoBanne y4eOHOro KaOuHera (HALJISAJAHBbIE TOCO0UN): HAOOPHI
IIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJ, MOACIH KPUCTAIUTMUECKUX PEIIETOK, KOJUICKIIUU
IIPOCTBIX U CJIIOKHBIX BEIIECTB U/WIIM KOJUIEKIIUU TOJMMEPOB; KOJIJIEKIIHSI TOPHBIX MTOPOJT
U MUHEpaJioB, Tabiuila MeHaeneeBa, yueOHble (GUIbMBI, IUPPOBbIE 00pa30BaTEIbHBIC
pecypchl.

Texnunueckne cpeacrBa  O0y4YeHHsI:  KOMIIBIOTEp €  yCTpPOMCTBaMHU
BOCIIPOM3BEJECHUS  3ByKa, MPUHTEpP,  MYJITUMEAHA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEAHNIHAS T0CKA, YKa3Ka-MIPE3EHTEP JJIs IPE3CHTALIUN.

O6opynoBanune saGoparopum W PpadoUnMx MecT JadOPATOPUM: MEH3YPKH,
MUTIETKU-KANEIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYTMbl, MPEIMETHbIE U TOKPOBHbIE
CTEKJIa, TJIAHIICTHl JIJIs KaneJdbHBIX peakiuii, (UIbTpoBalibHass OyMara, MpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKHU, PE3UHOBBIE TPOOKH, POHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIE
MaJI0YKH, MMTATUBHI I MPOOUPOK; MEPHBIC MIJIMHIPHI, BOPOHKH CTCKJISTHHBIC, BOPOHKH
nenurtenbHble unHapudyeckue (50-100 M), cTynku ¢ nectukom, papopoBbie YalIKy,
MUHIETHI, (UIBTPHI OyMaKHbIE, BaTa, MapJig, 4YacOBBbIE CTEKJIA, JJIEKTPOILIUTKH,
Ja00paTOpHbIE MITATUBBI, CIUPTOBBIC TOPEJIKU, CIIUYKHU, TPUOOP IJIsI MOJYYEHUS Ta30B
(w1 mpobupka ¢ Ta300TBOJHON TPYyOKOM), AepKaTeau JJis MPOOUPOK, CKISTHKU JIJIst
XpaHEHHsI PEaKTHUBOB, pa3AaTOYHbIC JOTKU; XuMudeckue crtakansl (50, 100 u 200 mn);
MIMaTeNId; TUHIETHI; TUTEIbHBIC IIUIIIBI; CEKYHAOMEPHI (TaliMephl), MEPHbIE MPOOUPKH
(7a 10-20 M) u mepubIe KOJIOBI (25, 50, 100 u 200 M), BoastHast OaHs (MU TEPMOCTAT),
CTEKJISIHHbIE MaJOYKH; KOHWYECKHEe KOJObl juisi TuTpoBanus (50 u 100 wmn);
WHJMKATOPHBIC TIOJIOCKH JIJIsi onpenenienuss pH v cranmapTHas UHAMKATOPHAs IIIKaja;
yHUBEpCAIbHBIA UHIMKATOP; nuneTku Ha 1, 10, 50 ma (vwim no3aropst Ha 1, 5 u 10 mn),
OIOpETKH JIJIsl TUTPOBaHUS, MeauIIMHCKHe mmpuilbl Ha 100—150 mut, maGopaTopHble u/umm
aHAIUTHYEeCKUE Bechl, pH-meTpbl, cymwibHBIA TMKad, W JOp. JabopaTopHOE
o0opy0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne peau3anu NporpaMmmMbl

1. Jna peanuzamuu mnporpamMmbl  OMOIMOTEYHBINM (OHI 00pa3oBaTEIbHOM
OpraHu3allii JOJDKEH HMMETh IeYaTHble W/WIM DJIEKTPOHHBIE 00pa3oBaTelIbHbIE U
UH(OPMAIIMOHHBIE  PECYpChbl,  PEKOMEHJIOBaHHbIE  [UJII  KCHOJb30BaHUS B
00pa3oBaTeapHOM IpoLEcce, HE cTapie 5 JET C MOMEHTA U3/IaHHUS.

1. Xwumus : yueOHUK 11 cpeHero npodeccuonaabHoro oopazosanus / 10. A.



JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanosan ; nox obuieit pepakuueit I
H. ®aneeBa. — 2-e uzn., nepepad. u qon. — Mocksa : MznatenscTBo FOpaiit, 2024.
— 431 ¢. — (ITlpodeccnonansuoe oopazoanue). — ISBN 978-5-9916-7723-3. —
TeKcT : 3JIIEKTPOHHBIN

2. Xumwus. 3aJa4HUK : yueOHOe MocoOue NSl CpeIHero NpohecCuOHaIbHOTO
obpazoBanus / FO. A. Jlebenes [u ap.] ; mox odmelt pegakmnueit I'. H. daneera. —
Mocksa : U3gatenbctBo FOpaiit, 2024. — 236 ¢. — (IIpodeccuonansuoe
oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcrt : aneKTpoHHBIH //
O6pazoBatenpHas wiatgopma KOpaiit [caitT].

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
OBIHIEOBPA3OBATEJBHOU JUCHHUIIJINHbI

KoHTposb 1 o1ieHKa pe3ynbTaTtoB 00y4eHHs! OCYIIECTBIISIETCS MPENoaBaTesieM B
npoliecce MPOBEICHUS MTPAKTUYECKUX 3aHATUN U JIa0OPaTOPHBIX PadOT, TECTUPOBAHMUS, a
TAaK)K€  BBIITOJTHCHHS  OOYYArOIIMMHCS  WHAWUBUIAYATbHBIX  3aJaHUi, IPOEKTOB,
ucciieoBanuil. Pe3ynbTarsl 00ydeHUs: ONpEAeIIsioT, UTO 00yUaroIIuecs 10KHbI 3HATh,
MMOHUMATh U JICMOHCTPUPOBATH 110 3aBEPIICHUN W3YUEHUS JUCITUTITHHBI.

Jnst dbopmupoBaHusi, KOHTPOJS W OIEHKH PE3YyJIbTaTOB OCBOCHHUSI Y4eOHOM
JUCIUIUIMHBL MCIOJIB3YETCS CHUCTEMa OLICHOYHBIX MEpPONPUITHH, MpeaCcTaBIISIIONIas
co00l KOMIUIEKC yUeOHBIX MEPONPHUITHI, COTJIACOBAaHHBIX C pe3yJbTaTaMU 00yUYEHUS U
chopmynupoBadHbix ¢ yaetoM @I'OC COO (npeameTHbIie pe3yabTaThl O TUCHUTIINHE)

u ®IrocC CIIO.

XUMHUYECKHX
AJIEMEHTOB U
pUpoIa
XHMHUYECKOM CBSI3U

XUMHUYECKUE (hOPMYJIbI
COCIUHCHUHN B
COOTBETCTBHH CO
CTCTICHBIO OKHUCIICHUS
XUMUYECKUX
AJIEMEHTOB, UCXOJIA U3
BaJICHTHOCTH H
AIEKTPOOTPUIIATEIHHO
CTH

Moayas/Paznen/Te THIIBI OLIEHOYHBIX
Ne Pe3yabrar 00yuenust .
Ma MepOnpUATHIA
I
1 ®opMyTHPOBATH
Paznen 1. OcHoBBI pMYy-THPp
0a30Bble MOHSATHUA U
CTPOEeHMS BellecTBA
3aKOHbI XUMHH
1.1 |Ctpoenue aromoB  |COCTaBIATH 1. Tect «CTpoeHne aTOMOB

XUMHUYECKUX DJIEMEHTOB U
IIPUPOJA XUMUYECKOU
CBSI31».

2. 3amaun Ha cOCTaBIEHHE
XUMUYECKUX (HOpMYT
JIBYyXaTOMHBIX COEIMHEHUN
(oKCcHUI0B, CyIb(PHUIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
UCIIOJIb30BAaHUE XUMHUYECKOU
CUMBOJIMKY U Ha3BaHUH




Moayas/Paznen/Te
mMa

Pe3yabTar 00yueHnust

Tunsl olteHOYHBIX
MEpPONPUATHH

COE€JIMHEHUH 10
HOMEHKJIaType
MEKTyHApOJHOTO COI03a
TEOPETUYECKOU U
MPUKJIAHON XVMUU U
TPUBHAIBHBIX Ha3BAHUM 1JId
COCTaBJICHUS] XUMHUYSCKHUX
dhopMyJT IBYXaTOMHBIX
COEJIMHEHUM (OKCHUIOB,
CyJb(pUI0B, TUAPUIIOB U T.II.)
U JPYTUX HEOPTaHUUECKUX
COCTMHEHHUHN OTACIIBHBIX
KJIaCCOB

1.2

[Tepunonnueckuit
3aKOH M Ta0IuIa
J.1. MenneneeBa

XapakTepu3oBaTh
XUMHYECKHUE
AJIEMEHTHI B
COOTBETCTBHHM C UX
MOJIO)KEHHUEM B
MIEPUOINYECKON
CHCTEME XUMHYCCKUX
sanemeHToB [[.W.
Meunneneena

1. Tect «MeTtanauueckue /
HEMETAJNIMYECKUE CBOMCTBA,
AJIEKTPOOTPUIIATEIIBHOCTD 1
CPOJCTBO K 3JIEKTPOHY
XUMHUYECKHUX AJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHHEM B
MEPUOANYECKON CUCTEME
XUMHUYECKUX 31emeHToB 1. 1.
MenpaeneeBay.

2. ITpakTrueckue 3aJjaHus Ha
YCTaHOBJICHHUE CBSI3U MEXKITY
CTPOEHHUEM aTOMOB
XAUMHAYECKHUX DJIEMEHTOB U
MEePUOANIECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U UX COCAUHCHUMN
B COOTBETCTBHUH C
MTOJIOKEHUEM
ITepuoanueckout cucteme.

3. IIpakTuko-
OpPUEHTUPOBAHHBIC




Moayas/Paznen/Te
mMa

Pe3yabTar 00yueHnust

Tunsl olteHOYHBIX
MEpPONPUATHH

TEOPETUYCCKUE 3aJIaHUsI Ha
XapaKTepU3aIrio
XUMHYECKHX 3JICMEHTOB:
«Mertamueckue /
HEMeTaJJIMUYEeCKHUE CBOMCTBA,
ANEKTPOOTPULIATENHHOCTh U
CPOJICTBO K JICKTPOHY
XHMHUYECKHX IJICMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIO’KCHUEM B
MIEPUOJNYECKON CHCTEME
XAMHYCCKHX DJICMCHTOB
J.1. MenneneeBay»

Paznea 2.
XyuMH4YecKHne
peakuuu

Xapakrepu3oBaTh
THIIBI XUMHYECKHUX
peakuui

KounrpouabHas padora
«CTpoeHue BeliecTBa
XHMHYECKHE PeaKIum»

2.1

Tunel XUMHYECKUX
peakiuii

CocTaBIsITh peakiuu
COCJIMHCHMUS,
paslioKeHus, OOMeHa,
3aMeIeHH,
OKHMCJIUTEILHO-
BOCCTaHOBHUTEJIbHEIE
peakuu

1. 3amaun HA coCTaBJIECHUE
YPaBHEHUN pEaKIU:

— COEIMHEHUSI, 3aMEILICHHUS,
pazyioxkeHust, 0OMeHa;

— OKHUCJIUTEIIbHO-
BOCCTaHOBHUTEIbHBIX
pEaKIUii C UCTIOJIb30BAHUEM
METOJIa IEKTPOHHOTO
Oamanca.

2. 3amauu Ha pacyeT MacChl
BEIIlECTBA WIN 00BEMA

ra3oB 110 U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce
i 00bEMY OJTHOTO U3
Y4aCTBYIOIIMX B PEAKIIUU
BEIIIECTB; PACUYETHI

Macchl (00bEMa, KOTMYEeCTBA
BEIIIECTBA) IIPOIYKTOB
peaKIuu, €CJIM OJHO U3




Mopayan/Paznen/Te

Tunsl olteHOYHBIX

Ne Pe3yabTar 00yueHnust .
Ma MeponpUsITHi
BEILIECTB UMEET NMPUMECH
2.2 |DnexTponutuueckas |CocTaBlIsITh 1. 3aganus Ha cocTaBICHUE
JTUCCOLHALIAA U ypaBHEHUS MOJICKYJISIPHBIX U HOHHBIX

WOHHBII 00OMEH

XUMHUYCCKUX PEaKITUH
HOHHOTr0 oOMeHa ¢
y4acTHEM
HEOPTaHUICCKUX
BEIIECTB

peaKkIuii ¢ ygacTueM KHUCIIOT,
OCHOBaHMU M COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEIbI

2. JIabopaTtopHas paboTa
"THUbpl XUMHAYECKUX

peakui"
3 |Paznea 3. Ctpoenue [UcciaenoBarts Konrpoabnas padora

U CBOMCTBA cTpoeHue U cBoiicTBa |«CBoMCTBA
HEOPraHMYEeCKUX |HEOPraHM4YeCKHX HEOPIraHNYeCKUX BELIeCTB»
BelleCTB BelleCTB

3.1 |[Knaccudukanus, Knaccudumuposars  |1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpraHUYeCcKue Ha3BaHUE HEOPTraHUYECKUX
CTpOEHUE BEILECTBA B BEILECTB UCXO/IS U3 UX
HEOPTaHUYECKUX COOTBETCTBHH C UX XUMHUYECKON (POpMYJIbI WU
BEILECTB CTpPOEHUEM COCTABJICHHE XUMHUYECKON

hopMyIIBI UCXOIS U3
Ha3BaHMs BEILLECTBA MO
MEXAYHAPOIHOU WU
TPUBHAIBHOU
HOMEHKJIAType».

2. 3aga4u Ha pacyer
MacCOBOM 10711 (Macchl)
XUMHYECKOTO AJIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cMecn).

3. [IpakTryeckue 3agaHust 1o
KJaccudukanuu,
HOMEHKJIAType U
XUMUYECKUM (hopmyiam
HEOPraHUYECKHUX BEIIECTB
Pa3JIMYHBIX KIJIACCOB.

4. IlpakTuueckue 3aaHus Ha




Moayas/Paznen/Te
mMa

Pe3yabTar 00yueHnust

Tunsl olteHOYHBIX
MEpPONPUATHH

OINpENEIICHUE XUMUYECKON
aKTHBHOCTH BEILIECTB B
3aBUCUMOCTH BUJA
XUMHYECKOU CBS3U U TUIIA
KPUCTAJUINYECKOUN PEIIETKU

3.2

DU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

YcranaBiauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKUX CBOMCTB
HEOPTaHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK>Ke TUIIA
KPUCTAIUINYECKON
pEILIETKU

1. Tect «OcobGeHHOCTH
XHMHUYECKUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHMM, aMPOTEpPHBIX
TUIPOKCUAOB U COJIEN.

2. 3ajaHus HA COCTABJICHUE
YPaBHEHUN XMMUYECKUX
peaKkuui ¢ y4acTuEM
MPOCTHIX U CI0XKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHJIOB METAJIJIOB,
HEMETAJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBaHUM U
aM(OTEepHBIX THIPOKCHJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOLIUX UX
CBOMCTBA U CITOCOOBI
MOJTyYEHUSI.




Moayas/Paznen/Te
mMa

Pe3yabTar 00yueHnust

Tunsl olteHOYHBIX
MEpPONPUATHH

3. ITpakTuko-
OpPUEHTHPOBAHHBIC
TEOPETUUYECKUE 3aaHus Ha
CBONCTBA U NIOJIyYEHUE
HEOPTaHUYECKUX BEILIECTB

3.3

N nentudukarms
HEOPTaHUICCKUX
BEILIECTB

Hccnenosath
Ka4eCTBCHHBIE
peakiuu
HEOPraHUYEeCKUX
BCILIECTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIC 3a/IaHUS
10 COCTaBJICHUIO
XUMUYECKUX PEAKIUN C
y4aCTUEM HEOPTraHUYECKHUX
BEILIECTB, UCIIOIb3YEMBIX JJISI
WX UJICHTU(DUKALUN.
2.JIabopaTopnas pabdora:
“Unentudukarus
HEOPraHUYECKHUX BEUIECTB”

Paznen 4. Ctpoenue
U CBOMCTBA

HUccaenoBarhb
CTpOEeHHE U CBOMCTBA

KounrpouabHas padora
«CTpoeHue U CBOMCTBA

OpPraHuYecKuX OpPraHuYecKnX OPraHUYecKHX BellecTB
BelIeCTB BelleCTB

4.1 |Knaccuduxanmus, Knaccudummposars  |1. 3amanust Ha cocTaBiIeHUE
CTpOEHUE U OpraHUYecKue Ha3BaHUMN OPraHUYECKUX
HOMEHKJIaTypa BEILIECTBA B COCJIMHCHUH M0 TPUBUAIIBHOM
OpPraHUYECKUX COOTBETCTBHH C UX WM MEXKTyHAPOTHOM
BEIIIECTB CTpOEHUEM CHUCTEMATHICCKOM

HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (HhOpMYJT
OpraHUYECKUX BEIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3amaun Ha ompeaEICHHNE
npocTeiel GopMyIbl
OpPTraHUYECKOU MOJIEKYJIBI,
HCXO/ISl U3 DJIEMEHTHOTO
cocTaBa (B %)




Mopayan/Paznen/Te
Ma

Pe3yabTar 00yueHnust

Tunsl olteHOYHBIX
MEpPONPUATHH

4.2

CBoiicTBa
OpraHUYECKUX
COCJIMHECHUM

YcraHaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XUMHYECKUX CBOMCTB
OPTraHUYECKUX
BEIIECTB OT CTPOCHUS
MOJIEKYJI

1. 3aganus Ha cocTaBICHUE
YpPaBHEHUM XMMUYECKUX
PEAKIINI C yJacTUeM
OpTraHUYECKHUX BEIECTB HA
OCHOBAHHH MX COCTaBa U
CTPOCHMUSL.

2. 3ajaHus Ha COCTaBJICHUE
YpPaBHEHUM XMMHUYECKUX
PEAKLNM, WILUTIOCTPUPYIOITUX
XUMHUYECKHE CBOMCTRBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
PEAKINI U TEHETUYECKOU
CBSI3M OPTaHMYECKUX
BEIIECTB Pa3HbBIX KJIACCOB.
3. PacueTHbIC 3a/1a4H 110
YPABHEHUSIM PEAKLUN C
y4acTHUEM OPTaHUYECKUX
BCIIIECTB.

4. JlTabopaTtopHas paboTa
“IIpeBpareHus
OpTraHUYECKHUX BEIIECTB MPU
HarpeBaHuu"

4.3

N nentudukamnus
OpTraHUYECKUX
BCILIECTB, NX
3HA4YCHHUE U
MIPUMEHECHUE B
OBITOBOH U
MIPOU3BOJACTBCHHOM
JIeSITCILHOCTH
YyeloBeKa

Hccnenosath
Ka4eCTBCHHBIE
peaKIuu
OpTraHUYECKUX
COeIMHEHUN
OTJIEJIbHBIX KJIaCCOB

1.ITpakTuko-
OPHUECHTUPOBAHHBIC 3aJIAHMS
10 COCTABJICHHIO
XAMUYECKUX PEAKIIAN C
y4aCTHEM OPTaHHYSCKHUX
BEIIECTB, B T.4.
UCITIOJIB3yEeMBIX JIJI UX
UJeHTU(DUKAITIHT B OBITY U
MIPOMBIIIJICHHOCTH.
2.JlaboparopHnast pabora:
“Unentudukarus
OpTraHUYECKUX COCTMHEHUN
OTJEJIBHBIX KJIACCOB”




Mopayan/Paznen/Te
Ma

Pe3yabTar 00yueHnust

Tunsl olteHOYHBIX
MEpPONPUATHH

Paznea S.
Kunerndyeckue u

Xapakrepus3oBarhb
BJIMSIHHE PA3JINYHBIX

TEPMOJAMHAMHMYECK |(PaKTOPOB HA

He 3aKOHOMEPHOCTH [paBHOBeECHE H

NPOTEeKAHUS CKOpPOCThH

XUMHYECKHUX XUMHYECKHUX

peakuuit peakuuit

5 |CkopocTb XapakTepus3oBaTh [IpakTUKO-OpHUEHTUPOBAHHBIE

XUMUYECKUX BIIMSTHUE TEOPETUYECKUE 3aJIaHUs] Ha

peaKuu. KOHIIEHTpaIuu aHanu3 (HaKkTopoB,

XUMUYECKOE pearupyromux BIIMSIOLIMX HA U3BMEHEHUE

paBHOBECHE BEILIECTB U CKOPOCTH XUMHUYECKOU
TeMrepaTyphl Ha peakiuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUs
peakiui Ha MPUMEHEHUE MTPUHIINAIA
XapakTepu3oBaTh Jle-1llarenbe s
BIIMSIHUE U3MEHEHUS |HAXOXICHUS HAMPABICHUS
KOHIIEHTpaluu CMEILEHUS pAaBHOBECHUS
BEILIECTB, PEAKLIUH XUMHYECKOUN pEeaKIUu U
Cpe/bl ¥ TEeMIIepaTyphl |aHau3 (HaKTOpOB,
Ha CMEIICHUE BIIMSIFOLIMX HA CMEILICHUE
XUMHUYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECHS

6 HUccaenoBatnb

Pa3zpnea 6. HCTHHHBIE PACTBOPBI

PacTBoOpsbI ¢ 3aJaHHBIMH
XapPaKTePUCTUKAMH

6.1 {IlonsiTue o Paznuyaths uctunnbie |1. 3agaun Ha NPUTOTOBJIEHUE
pacTBopax PacTBOPBI pPacTBOpPOB.

2. IIpakrtuko-
OPUEHTUPOBAHHBIE
pacyeTHBIE 3a/IaHHs Ha
JVCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMbIE B OBITOBOU U
MPOU3BOJACTBEHHOU
NEATEIIbHOCTH YEJI0BEKA




Moayas/Paznen/Te
mMa

Pe3yabTar 00yueHnust

Tunsl olteHOYHBIX
MEpPONPUATHH

HUccnenosanue
CBOICTB pacTBOPOB

UccnenoBath Gpusuko-
XUMHYECKHE CBOIICTBA
HWCTUHHBIX PACTBOPOB

JlaGoparopHas paboTa
“IIpuroroBiieHUE PaCTBOPOB™

Pasznea 7.

Xumusi B ObITY U
NMPON3BOJACTBEHHOM
NesITeJIbHOCTH
YyeJl0BeKa

OueHnuBarthb
MocJIeICTBUSA
ObLITOBOM U
NPOU3BOJACTBEHHOM
AesITeJIbHOCTH
YeJi0BeKAa ¢ MO3ULUHA
IKOJOTHYECKOH
0e30macHOCTH

3amura Keiica (¢ yueToM
Oynymeii
npogeccuoHaIbLHOM
AesITeJIbHOCTH)

Xumusi B ObITY U
MIPOU3BOICTBEHHOM
TEATSTLHOCTH
YeJioBeKa

OnenuBathb
TTOCJICACTBUS OBITOBOM
Y IIPOU3BOJICTBEHHOMN
JIeATEeIILHOCTH
YyeJI0BeKa C MO3UIUM
DKOJIOTHYECKOU
0e301acHOCTH

Keiic (¢ yuerom Oyaymien
npodecCuOHaIbHON
JIEATEIIBHOCTH )
Bo3MoxHBIE TEMBI KEHCOB:
1. IToTrennenne kiumara u
BBICBOOOKICHUE Ta30BBIX
THIPATOB CO JTHA OKEaHa.
2. bynymue matepuansl s
aBua-, MallIMHO- U
MPUOOPOCTPOCHHUS.

3. HoBeie maTepuans! 1i1s
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTENBHBIX TIPETIapaToOB




