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1.00mas xapakrepucTuka padoydeii NporpaMMsbl AUCHUILINHBI

1.1. MecTO JTUCUMIJIMHBI B CTPYKTYPe OCHOBHOM NMPpo¢ecCuoHAIBHOI 00pa30BaTe/IbHOM

NpOrpamMmBbl.

PabGouass mporpamMmmMa mTO AMCITUIUIMHE OJ. 12. Xumus sBISI€TCA YacTbIO OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTENbHON IPOrpPaMMBbl CPEIHEr0 00IIEro 00pa3oBaHUsl 1O CHEIHATBLHOCTH.
43.02.15 IloBapckoe 1 KOHAUTEPCKOE JEIO.
Huctmmmuaa  OJl. 12, Xwumwus  sgBisercs  0a3oBoi  00mIe00pa3oBaTeNbHOM — TUCITUILIMHOM
00111e00pa30BaTENHHOIO ITUKJIA.

1.2. lean u niiaHupyemMble pe3yabTAThl OCBOECHHS AUCHUIIIHHBI:
1.2.1. Hean wm 3apauum aucuuiuimHbl DopmupoBaHWEe y CTYJISHTOB XHMHYECKOH COCTaBISIOIICH
€CTECTBCHHO-HAYYHOW KapTHUHBI MHpa KaK OCHOBbI MPUHSATHS PpEUICHHH B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOT'O MOBEICHUS B IIPUPOIHOI cperie.

3agauyu AUCUMILIMHBI:
1) chopmMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMHUYECKHX IPOIECCOB U SBICHUN B
OKpY’KaIOIlIeW cpeie, LEeNOCTHOM Hay4dHOM KapTUHBI MHUPA, B3aUMOCBS3M M B3aUMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;
2) pa3BUTh yMEHHUsS MPOBOJUTH PACUYEThl MO XUMHUYECKUM (opMyliaM M YypaBHEHUSIM XUMHUYECKHX
peakiuii, INIAaHUPOBATh U HHTEPIPETUPOBATH PE3YJIbTAThl XUMHUUYECKUX IKCIIEPUMEHTOB,
3) cdopMupoBaTh HaBBIKM TPOBEACHUS XHUMHUYECKHX OKCIEPUMEHTAJIbHBIX HCCIEAOBAaHUN C
cOOJI0ICHHEM TTPaBIII OE30MaCHOTO OOPAIEHUS C BEIIECTBAMU U J1aO0OPaTOPHBIM 000pyAOBaHUEM;
4) pa3BUTh YMEHHUsI AaHATTM3UPOBATh, OLICHUBATh, IPOBEPSITh HA TOCTOBEPHOCTH M 0000IIaTh HH(OPMALIHIO
XHUMHUYECKOT0 XapakTepa U3 pa3u4HbIX HCTOUHUKOB;
5) cdopmupoBaTh yMEHHUsS TPOTHO3UPOBATH IOCIECACTBUS CBOCH JEATEIHHOCTH M XUMHUYECKHX
MIPUPOJIHBIX, OBITOBBIX U MMPOU3BO/ICTBEHHBIX MPOIECCOB;
6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTH JIOCTHIKEHUN XUMUYECKON HAYKU U TEXHOJIOTUHN ISl pa3BUTHUS
COIMAIBHOW U TTPOU3BOACTBEHHOM cep.

1.2.2. IInanupyemsble pe3yJbTaThbl 0CBOCHHS 001e00pa30BaTeIbHON JTUCHUILINHBI B COOTBETCTBUH

¢ ®I'OC CIIO u Ha ocHose ®PI'OC COO



Koa v HaumeHoBaHue

IInanupyembie pe3ybTaTbl OCBOCHHS THCHUIIINHBI

popmupyembix

KOMIIeTeH Ui JInunocTHbIE Meranpeamernsie | IIpeamernbie

OK 01. Bribupars B ywacTtu TpyaoBoro yMEHHUe BJIAJIETh CUCTEMOM
CHOCOOBI pelIeHus BOCIIUTAHUS: CaMOCTOSITEJIBHO XAMUYECKUX 3HAHUU,

3aja4
npodeccnoHanbHOM
NesITeNIbHOCTH,
MIPUMEHUTEIBHO K
pa3IMYHbIM
KOHTEKCTaM.

- TOTOBHOCTD K TPYAY,
OCO3HaHUE IIEHHOCTH
MacTepCcTBa, TPYA0II00ne;
- TOTOBHOCTb K aKTHBHOM
JeSITeTbHOCTH
TEXHOJIOTHYECKOU 1
COLIMAJIBHON
HaIpaBIIEHHOCTH,
CIIOCOOHOCTD
WHUIIMHPOBATh,
IJTAHUPOBATh U
CaMOCTOSITETTLHO
BBITIOJIHATH TAaKyIO
JeSITeTbHOCTD;

- HHTEPEC K Pa3InYHbIM
cdhepam npodeccnoHaTbHON
JesITebHOCTH,
OsnaneHue
YHHUBEPCATbHBIMU
y4eOHBIMU
MO3HABATEIbHBIMH
JEUCTBUSIMU:

a) 6a30BbIC JOTUYECKHE
JICUCTBUS:

- CAMOCTOSATEIILHO
(dbopmMyIHpOBaThH U
aKTyaJIM3HpPOBAThH
mpo0yieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBIINBAThH
CYILLECTBEHHbIN MPU3HAK
WM OCHOBAHUS IS
CpaBHEHHS, KIacCUPUKAINN
1 00001IeHuS;

- OTIpENeISATh Len
JeSITeNIbHOCTH, 3a1aBaTh
napaMmeTpbl U KPUTEPUH UX
JIOCTHKCHHUS,

- BBISIBIISITHh
3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B
paccMaTpuBaeMbIX
SIBIICHUSX;

- BHOCUTb KOPPEKTHBBI B

NesITebHOCTD, OLIEHUBATh
COOTBETCTBHE PE3yJIbTaTOB
LEJIIM, OLICHUBATh PUCKU

OIIPENENIATD LEIU
NeSITeIbHOCTH U
COCTABJIATH IJIaHbI
NesITebHOCTH;
CaMOCTOSITENILHO
OCYILECTBIIATH,
KOHTPOJIUPOBATh U
KOPpPEKTUPOBATh
JESITENIbHOCTD;
UCIIOJIb30BaTh BCE
BO3MOXHBIE PECYPChI
IUIsL JOCTHXKEHUS
IOCTaBJICHHBIX Lieen
U peajin3aluu
IUIaHOB
JESITENIbHOCTH;
BbIOMpATh YCHEIIHbIE
CTpaTeruu B
pa3IMYHBIX
CUTyalLUsIX;

KOTOpPast BKIIFOYALT:
OCHOBOTOJIararoime
MOHATHS (XUMUYECKUI
JJIEMEHT, aTOM,
AJIEKTPOHHAST 000JI0YKa
aToma, s-, p-, d-
AJIEKTPOHHBIE OpOUTAIN
aTOMOB, MOH, MOJICKYJIa,
BaJICHTHOCTb,
ANIEKTPOOTPHLIATEIILHOCTD,
CTETICHb OKUCIICHHS,
XHUMHUYECKask CBSI3b, MOJIb,
MOJISIpHAs Macca,
MOJIAPHBIN 00BEM,
YTJIEPOIHBIN CKETeT,
(byHKIMOHANBHAS TPYIIIA,
panukai, u30MepHs,
U30MEpHI,
TOMOJIOTUYECKUH Psi,
TOMOJIOTH,
YTIIEBOAOPOIBI,
KHCIIOPOJI- U
a30TCoJepKAIIHC
COCMHEHHS,
OMOJIOTUYECKU aKTUBHBIC
BeliecTsa (yrieBobl,
KHPBI, OCJIKH), MOHOMED,
MOJIMMEP, CTPYKTYPHOE
3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIMHEHHSI,
KpHUCTaTHUECKas
peleTKa, THITbI
XMUMUYECKHUX PeaKIui
(oKuCIUTENBHO-
BOCCTaHOBHUTEIILHBIE,
9K30- U
SHJIOTEPMUYECKHE,
peaKIuu HOHHOTO
oOMeHa), pacTBop,
AJICKTPOJIUTHI,
HEBJICKTPOJIUTHI,
AIIEKTPOIUTUYECKAS
JIICCOIHAIIUS,
OKHCITUTEb,
BOCCTAHOBUTEITb,
CKOpPOCTh XUMHUYECKOU
peaKIMK, XUMHUECKOE




OCJIE€ACTBUI
eI TeILHOCTH;

pa3BHUBATh KpEaTUBHOE
MBIIIJICHHE TIPHA PEIICHUN
JKU3HEHHBIX MPO0OJIeM

0) 6azoBbIe
UCCIIEIOBATEIILCKUE
JIEUCTBUA:

- BJIAJICTh HABBIKAMU
y4eOHO-HCCIIeIOBATEIILCKOM
H POEKTHOMN
NeSTeIbHOCTH, HABBIKAMH
paspenieHust mpooem;

- BBISBIISITH TIPUYHHHO-
CJICZICTBEHHBIE CBSI3U U
aKTyaJIM3HPOBaTh 33714y,
BBIJIBUTATh TUIIOTE3Y €€
peIleHHsI, HAXOIUTh
apryMEHTBI JUIsI
JI0Ka3aTelIbCTBA CBOMX
YTBEPXKICHUH, 3a71aBaTh
napamMeTpsl U KPUTSPUH
pEIICHHUS;

- aHAJIM3UPOBATh
MOJTyYCHHBIC B XOJIC
peIIeHHs 3a1a91
pe3yIbTAThI, KPUTUUECKU
OLICHMBAThH MX
JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH
M3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETh MEPEHOCUTh 3HAHHS
B MTO3HABATCIILHYIO U
MIPAKTUYECKYI0 00acTh
KHU3HECATCITbHOCTH;

- YMETh UHTETPHUPOBATH
3HaHUS U3 Pa3HbIX
MpPEeIMETHBIX 00JIacTei;

- BBIJIBUTATh HOBBIC UJICH,
npeyiaraTh OpUrHHaIbHbIC
MOJIXOJTBI U PEIICHHSI,

- CIOCOOHOCTh X
HCIIOJIb30BaHUs B
MO3HABATEIBLHOW U

COL[I/I&JIBHOﬁ MMPAaKTHUKE

paBHOBECHE), TEOPUU U
3aKOHBI (TEOpUs
XUMHUYECKOTO CTPOEHUS
OpraHUYeCKHUX BELIECTB
A.M. Bytnepogsa, Teopus
3JIEKTPOIUTHYECKON
JUCCOLIMAINH,
MIEPUOTUYECKUIN 3aKOH
JI.. MenpeneeBa, 3aKOH
COXPaHEHHSs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMUECKHUH S3BIK
XUMHH, (PAKTOJIOTHYECKUE
CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U
6e3onacHOM
HCIOJIb30BaHUH
BaXKHEUIITUX
HEOPraHUYECKUX U
OpraHUYeCcKUX BELIECTB B
OBITY U IIPAKTUYECKOM
JIeATEeNIbHOCTH YEJIOBEKa;
- YMEThH BBISBIISITH
XapaKTepHbIE TPU3HAKU U
B3aMMOCBS3b

W3YYEHHBIX IOHATHUH,
NPUMEHSATh
COOTBETCTBYIOLLIHE
MOHATHSA IIPU OIUCAHUN
CTPOEHHUS U CBOMCTB
HEOPraHWYeCKUX U
OpraHUYeCcKUX BEUIECTB U
UX MIPEBPALCHUI;
BBISIBIIATH B3aUMOCBSI3b
XUMHYECKUX 3HAHUH C
MOHATUSAMU U
MPEJICTaBICHUAMHU APYTUX
€CTECTBEHHOHAYYHbIX
MIPEIMETOB;

- YMETb UCIIOJIb30BaTh
HalMEHOBAHUS
XUMHUYECKUX COECTMHEHUN
MEKIyHApOAHOIO CO03a
TEOPETHYECKON U
MPUKIATHON XUMHUH U
TpUBHAJIbHBIE HA3BAHUS
BAKHEWILMX BEIIECTB
(3TUNEH, alleTUIICH,
TIIMUEPUH, PEHO,
dbopMmanbaerua, ykcycHas
KHUCJIOTA, TIIUIIH,
YrapHBIN Ta3, yTIEKUCIBIN
ra3, aMMHUaK, ramieHas
W3BECTh, HETalleHas
W3BECTh, MUTHEBAA COJla U
JPYTHX), COCTABISITh




bopMyIibl
HEOPraHUYECKUX U
OpraHMYECKUX BEILECTB,
YpaBHEHUSI XUMUYECKUX
peaknui, 0ObICHATH UX
CMBICIT; IOJTBEPXKIaTh
XapaKTepHbIE
XUMUYECKHE CBOMCTBA
BEIIIECTB
COOTBETCTBYIOIIUMU
HKCIIEPUMEHTaMU U
3alUCsIMU ypaBHEHUM
XUMHUUYECKUX PEaKITU;

- YMETh YCTaHABIIMBATh
MPUHAIJICKHOCTh
M3yYeHHBIX
HEOPraHMYEeCKHUX U
OpPraHUYECKUX BEIIECTB K
OTIpeIeIeHHBIM KJIaccaM U
rpyImaM COeIMHEHUN,
XapaKkTepu30BaTh UX
COCTaB U BaxkHeiIne
CBOICTBA; OIIPEIENIATH
BUJIbI XUMHUYECKUX CBS3EH
(koBajieHTHasI, MOHHAS,
MeTaJuIn4ecKas,
BOJIOPOJTHAST ), THITBI
KPUCTAITHUECKUX
PEIIETOK BEIIeCTB;
KJ1acCU(UIIPOBATH
XUMHUYECKUE PEAKIINH;

- c(hopMHUpOBATH
MPENICTABICHUS: O
MaTepHUaIbHOM €IHMHCTBE
MUpa, 3aKOHOMEPHOCTSX
Y TI03HABAaeMOCTH
SIBIICHUN TIPUPOJIBL; O
MeCTe ¥ 3HAYCHUU XUMHUH
B CHCTEME €CTECTBEHHBIX
HAyK ¥ €€ POJIH B
obecrnieyeHnn
YCTOWYHMBOIO Pa3BUTHUS
YeJI0BEYECTBA: B PEIICHUH
POOIIEM PKOJIOTUIECKOM,
SHEPreTUYECKON U
MMHIIEBOM 0€30MaCcHOCTH,
B Pa3BUTUH MEIULMHBI,
CO37IaHUU HOBBIX
MaTepHajIoB, HOBBIX
HMCTOYHUKOB DHEPTUH, B
obecrieyeHnn
paIoHaIbHOTO
MIPUPOIOTIONH30BAHUS, B
¢dbopMHpOBaHUH
MHUPOBO33pEHHs 1 001Iei
KYJbTYpbI UEJIOBEKa, a




TaK)Ke IKOJIOTUYECKHU
000CHOBaHHOTO
OTHOIICHHUS K CBOEMY
310POBBIO U IPUPOIHOM
cpene;

BJIAZIETh CUCTEMOM
XUMHYECKHX 3HAHUH,
KOTOpast BKIIIOYALT:
OCHOBOIIOJIAraloIIne
MOHATHSA (IOTIOTHUTETHHO
K CHUCTEME MOHATUI
6a30BOr0 ypOBHS) -
M30TOIIbI, OCHOBHOE H
BO30YXJICHHOE COCTOSIHHE
aToMa, THOpUIN3AIUS
aTOMHBIX OpOHTAJICH,
xumudeckas cBs3b (" " u
"" KpaTHBIC CBsI3N),
MOJISIpHAs! KOHIIEHTpaLus,
CTPYKTypHas ¢popmyiia,
nu3oMepus (CTpyKTypHas,
reomeTpuyeckas (Iuc-
TPAHC-U30MEPHs), TUITBI
XUMUYECKUX PEaKLIU
(roMo- U reTeporeHHbIe,
oOpaTuMbIe U
HEOOpaTHMBIE), PACTBOPHI
(MCTHHHBIE, TUCTIEPCHBIE
CUCTEMBI),
KPUCTAIIOTHIPATHI,
CTENeHb TUCCOLIMAINH,
AIIEKTPOJIN3, KPEKUHT,
pu(OPMUHT); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE
3HAHUSL, JIeXKAIUE B
OCHOBE MTOHUMAaHHUS
NPUYMHHOCTH U
CHCTEMHOCTH
XUMHYECKUX SIBIICHUH,
COBpEMEHHbBIC
MIPENICTaBICHUS O
CTPOEHHUH BEIECTBA HA
aTOMHOM, MOJICKYJISIPHOM
Y HaJIMOJIEKYJISIPHOM
YPOBHSIX; MIPEICTaBICHUS
0 MeXaHU3Max
XUMHUYECKUX peaKlni,
TEPMOJUHAMHYECKUX U
KMHETUYECKUX
3aKOHOMEPHOCTSX MX
MPOTEKAHUS, O
XUMHYECKOM PaBHOBECHH,
TUCTIEPCHBIX CHCTEMax,
(bakTosornyecKkue
CBEJICHUS O CBOMCTRBAX,




coCTaBe, MOJYYCHUU U
6e30macHoM
UCTIOJIb30BaHUH
BAKHEUILINX
HEOPraHMYECKHUX U
OpPraHUYECKUX BEIIECTB B
OBITY U IPAaKTHYECKOM
JeSITeTIbHOCTH YeJIOBEKa,;
00X HAYYHBIX
NPUHIAIAX XUMAYECKOTO
MPOU3BOCTBA (Ha
npuUMepe NPOU3BOICTBA
CEpHOM KUCIOTHI,
aMMHaKa, METaHOJIa,
nepepaboTKku HEPTH);

- YMETh IPOBOAUTH
pacueThl M0 XUMHYECKUM
dbopMynaM U ypaBHEHHSIM
XMUMUYECKHUX PEaKIHi C
MCIIOJIb30BaHUEM
(bu3NYECKUX BETUYUH
(Macchl, 00beMa ra3oB,
KOJIMYECTBA BEIICCTRA),
XapaKTePU3YIOLIIX
BEIIEeCTBA C
KOJINYECTBEHHOMN
CTOPOHBI: pacyUeTHI 110
HaXOXKICHUIO
XUMUYECKOH (popMyIibl
BEIIIECTBA; PACUETHI
Macchl (00bema,
KOJIMUYECTBA BEIIECTBA)
MPOIYKTA PEaKINH, ECITH
OJTHO U3 UCXOTHBIX
BEIIECTB JIAHO B BHJIE
pacTBopa ¢ onpeeIeHHON
MacCOBOMU o€
pPacTBOPEHHOT'O BEIIECTBA
WM JIaHO B U30BITKE
(umeeTt mpuMecH);
pacyeTsl MaccoBOM WK
00BEeMHOI JOIH BBIXOA
MPOJIYKTA PEAKIINH;
pacydeTsl TETUIOBOTO
a¢dekra peakiuid,
00BEMHBIX OTHOIICHUH
ra3os;

- YMETh BBISBISTD
XapaKkTepHbIE MPU3HAKH U
B3aMMOCBSI3b U3Y4YECHHBIX
MIOHATUH, IPAMEHSITh
COOTBETCTBYIOIINE
TIOHSATHSI TP OTIHCAHUU
CTPOEHHUS U CBOMCTB
HEOPTraHUYECKUX U
OpPraHUYECKUX BEIIECTB




UX MPEeBpPALICHHIA;
BBISIBJISITH B3aUMOCBSI3b
XUMHYECKUX 3HAHUM ¢
MOHATUSMU U
MIPEICTaBICHUAMHU JPYTUX
MpeIMETOB TSl OoJiee
OCO3HAHHOT'O IOHUMAaHHMS
1 OOBSICHCHHSI CYIITHOCTH
MaTepHUaIbHOIO €MHCTBA
MUpa; UCIIOJIb30BATh
CHUCTEMHbIE XUMUYECKHE
3HaHUSA 1J11 OOBSCHEHUS U
MPOTHO3UPOBAHUS
SIBIICHUH, UMEIOITUX
€CTECTBEHHOHAYYHYIO
IIPUPOLY;

- YMETh UCIIOJIb30BATh
HAaUMEHOBAHUS
XUMHYECKUX COETMHEHUN
MEXITyHApOJIHOTO COI03a
TEOPETUUECKON U
IIPUKJIAJHOW XUMHH U
TPUBHAJIbHBIC Ha3BaHUS
BEIIECTB, OTHOCSIINXCS K
W3YYEHHBIM KJlaccaM
OpPraHUYECKUX U
HEOPraHUYECKUX
COCIMHEHMI;
UCIOJIb30BaTh
XUMHYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUST (hOPMYIT
HEOPTaHMYECKUX
BEIIECTB, MOJICKYJISIPHBIX
U CTPYKTYPHBIX
(pa3BepHYTHIX,
COKpAUICHHbIX U
CKEJIETHBIX) (POopMyII
OpraHMYECKUX BEILECTB;
COCTaBJISITh YPABHEHUS
XUMHUYECKUX PeaKIui 1
pacKpbIBaTh UX
CYIIIHOCTD:
OKHCJIUTEIHHO-
BOCCTaHOBUTEIIbHBIX
peakuuii mocpeCTBOM
COCTaBJICHUS
AJIEKTPOHHOTO OanaHca
3TUX PEAKIUH; peakiui
HMOHHOTO OOMEHa MyTeM
COCTaBJICHUS MX MOJHBIX
Y COKpAIICHHBIX HOHHBIX
YpPaBHEHUU; peaKui
TUAPOJIN3a, PEaKI
KOMIUTIEKCO0Opa3oBaHMs
(Ha mpumepe
THJIPOKCOKOMILIEKCOB




[IUHKA U AIFOMUHHS);
MOJITBEPKIaTh
XapaKTepHbIE
XUMHUYECKHE CBOMCTBA
BEIIIECTB
COOTBETCTBYIOLIMMHU
HKCHEPUMEHTaMH U
3aMUCAMU yPaBHEHHAN
XUMHYECKHAX PEAKIUN;

- YMETh
KJIacCU(UIIPOBATH
HEOpPraHUYEeCKUe 1
OpraHMYECKUE BEIIEeCTBA
Y XUMUYECKHUE peakliny,
CaMOCTOSITETILHO
BBIOMpATh OCHOBAHUS U
KPUTEPHH IS
KJIACCU(UKAITUT
M3y4aeMbIX XUMUYECKUX
00BEKTOB;
XapaKTepU30BaTh COCTAB
Y BayKHEMWIIUE CBOICTBA
BEIIECTB,
MPUHAISKAIINX K
OTIpeIeIeHHBIM KJIaccaM U
rpyImnam CoeIuHEeHUI
(mpocThle BelecTna,
OKCH/IBI, THUAPOKCH]IBI,
COJIM; YTIIEBOIOPOIBL,
IpoCThIe F3(GUPHI, CIIUPTHI,
(eHOITBI, AITbIETUIBI,
KETOHBI, KapOOHOBBIE
KHCIIOTHI, CIIOKHBIE
3(UpBHI, )KUPBI, YTIIEBOIHI,
aMHHBI, aMHHOKHUCIIOTBI,
O€JIKH); IPUMEHSTh
3HaHUS O COCTaBe U
CBOWCTBAxX BEILECTB IS
AKCIIEPUMEHTAIbHOU
MIPOBEPKH TUTIOTE3
OTHOCHUTEIEHO
3aKOHOMEPHOCTEN
MPOTEKAHUS XUMUYECKUX
peaKunii u
MPOrHO3UPOBAHUS
BO3MOKHOCTEMN UX
OCYUIECTBIICHUS;

- yMETh OATBEPKAATh Ha
KOHKPETHBIX ITPUMEPAX
XapakTep 3aBUCUMOCTH
PEaKIHOHHON
CITOCOOHOCTH
OpTaHHYECKUX
COeIMHEHUH OT
KpaTHOCTH ¥ THTIA
KoBaJIeHTHOMH cBsi3u (" " u




"'"), B3aMMHOTO BJIUSIHUS
aTOMOB M T'PYIIIT aTOMOB B
MOJIEKYJIax; a TAaK¥kKe OT
ocoOeHHOCTEH
peanuzanuy pa3ITuaHbIX
MEXaHU3MOB MPOTEKAHUS
peaKuuii;

- YMETh XapaKTEepPU30BaTh
3JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M
BO30YXACHHOM
COCTOSIHMH) ¥ HIOHOB
XUMHMUYECKUX IJIEMEHTOB |
- 4 mepuo0B
[Tepnoanyueckoit CUCTEMBI
JI.. MenpeneeBa u Ux
BaJICHTHBIE BO3MOXXHOCTH,
WCIIONB3Ys MoHsaTHs "'s",
"p", "d-snexTpoHHbIC"
opOuTanu,
SHEPreTHYECKUE YPOBHH;
OOBSCHATH
3aKOHOMEPHOCTH
U3MEHEHHS CBOUCTB
XUMHUYECKUX IJIEMEHTOB U
00pa3yeMbIX UMHU
COCIMHEHHM 110 TIEPHoaM
Y Tpynmnam.

OK 02. OcymiecTBasTh
MIOWCK, aHaJN3 U
WHTEPIPETAIHIO
uHpopManuy,
HEOOXOIUMOMN IJIsT
BBHITIOJTHEHUS 3a/1a4
npo¢ecCuOHAIBHON
JesITeTbHOCTH.

B o6mnactu rieHHOCTH
HAyYHOTO MO3HAHUS:

- chopMHUpPOBAaHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U
00I111eCTBEHHON TTPAKTHKH,
OCHOBAHHOI'O Ha IHAJIOre
KYJbTYD,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B
MOJINKYJIbTYPHOM MUPE;

- COBEPILICHCTBOBAHNE
SI3BIKOBOM 1 YMTATEIbCKOM
KYyJbTYPBI KaK CpeJICTBa
B3aUMOICHCTBUS MEXKTY
JIIOIBMU ¥ TIO3HAHUS MUDPA;
- OCO3HAHHE IICHHOCTHU
HAYYHOM JEATEIBHOCTH,
TOTOBHOCTB OCYIIECTBIISTh
MIPOEKTHYIO 1
HCCIIEIOBATEILCKYIO
ESTEITLHOCTD
WHJUBUTyJTBHO U B
TpyIIIe;

OsBnajsieHne

yMCHHE
MIPOTYKTHBHO
00IIaThCA U
B3aHMOJICHCTBOBATh
B IIpol1iecce
COBMECTHOM
JIEeATEIIbHOCTH,
YUUTHIBATh MO3UIIUN
JIPYTHX YYACTHUKOB
JIeITEIIbHOCTH,

3¢ dexTuBHO
paspemarhb
KOH(JIUKTBI,

- YMETH IUIAaHUPOBATH U
BBINOJIHATH XUMHYCCKHIA
IKCIIEPUMEHT
(nmpeBpareHus
OpPraHUYECKUX BEIIECTB
NpY HarpeBaHUH,
MOJy4YCHUE STUIICHA U
M3y4YeHHE ero CBOMCTB,
Ka4yeCTBEHHBIE PEaKINU
Ha aJIbJIETU/IBI, Kpaxma,
YKCYCHYIO KHCJIOTY;
JIeHaTypamus OeJIKOB MPH
HArpeBaHUU, [[BETHBIC
peakiuu OeJKoB;
MPOBOJUTH PEAKIIUU
HOHHOI'0 OOMEHa,
OTpEeINATh CPeLy
BOJIHBIX PacTBOPOB,
Ka4yeCTBEHHBIE PEAKIHU
Ha cyJbdaT-, KapOoHaT- U
XJIOpUI-aHUOHBI, HA
KaTHOH aMMOHHSI; PelaTh
AKCIIEPUMEHTATbHBIE
3aJ1a4d 10 TeMam
"Metansl" 1
"Hemerannsl") B
COOTBETCTBHH C




YHHUBEPCATbHBIMU
y4eOHBIMU
M03HABATEIbHBIMHU
JEUCTBUSIMHU:

B) paboTta ¢ HHpOpMAITHCH:
- BJIaJIeTh HaBBIKAMU
noJy4yeHus: HHpopmau u3
HCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITETILHO
OCYIIECTBIISITh MOUCK,
aHaJIu3, CUCTEMATU3ALIUIO U
HMHTEPIIPETALHIO
nH(GOPMaLUHU Pa3TUIHbIX
BUJOB U (hopM
NIPe/ICTaBJICHUS;

- CO3/1aBaTh TEKCTHI B
pa3nu4HbIX popmarax ¢
y4eTOM Ha3HAYCHHUS
WH(POPMALIUH U TIETIeBON
ayJUTOpUH, BEIOUpas
ONTUMAJIbHYIO (GOpMYy
MIPEJICTaBICHUS U
BU3YaJIM3AIIHH;

- OLICHUBATh
JIOCTOBEPHOCTb,
JIETUTUMHOCTD
nHpOopMaIuu, ee
COOTBETCTBHE MIPABOBBIM H
MOpPaJIbHO-3THYECKUM
HOpMaM;

- HCTOJIb30BATh CPEJICTBA
MH(POPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH B PELLICHUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHMU3AIMOHHBIX 33/1a4 C
cobmoieHreM TpeboBaHMA
SPrOHOMUKH, TEXHUKU
0e30IMaCHOCTH, TUTUEHEI,
pecypcocOepexeHus,
MPABOBBIX U AITHUECKUX
HOPM, HOPM
MH(pOPMALMOHHOMN
0e30MmacHOCTH;

BJIAJICTh HABBIKAMU
pacro3HaBaHMs U 3aIUTHI
nHpopManu,
MH(pOPMALMOHHOMN
0e30IM1aCHOCTH JIMYHOCTH;

NpaBUIAMHU TEXHUKH
6e30MacHOCTH TIpU
oOparieHuu ¢
BELIECTBAMHU U
71a00pPaTOPHBIM
o0opyIoBaHUEM;
NPEICTaBIATh PE3yJIbTaThl
XMUMUYECKOTO
SKCIIEPUMEHTa B hopMme
3alucy YpaBHEHUI
COOTBETCTBYIOIIUX
peaxkuuii u
(hopMyITUPOBATH BHIBO/IBI
Ha OCHOBE 3TUX
pe3yJIbTaTOB;

- YMETh aHAJIU3HPOBAThH
XHUMHUYECKYIO
uHpOpPMAITHIO,
MOJy4YaeMyIo U3 Pa3HbIX
HCTOYHUKOB (CPEJCTB
MaccoBOW HH(pOpMaIH,
ceTb MIHTEpHET U IpyrHe);
- BIIAZIETh OCHOBHBIMH
METOJIaMU HAYyYHOTO
MO3HAHUS BELIECTB U
XMUMUYECKUX SBICHUN
(HabmroneHue,
U3MepeHue, IKCIIEPUMEHT,
MOJICIIUPOBAHHE);

- YMETh MPOBOUTH
pacueThl M0 XUMHYECKHM
dbopmynaM U ypaBHEHHUSIM
XUMHMUYECKUX PEaKLuil C
HCTIOJIb30BaHUEM
(bU3NYECKUX BEIHYHH,
XapaKkTepU3yIOIINX
BEIIIEeCTBA C
KOJINYECTBEHHOMN
CTOPOHBI: MacChl, 00BEMa
(HOpMaJbHBIC YCIIOBHSI)
ra3oB, KOJMYECTBA
BEIIIECTBA; MCIIOJIb30BATh
CUCTEMHbIE XUMUYECKHE
3HAHUS TS IPUHSTHS
pelIeHN B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHHEM;

- YMETh CAMOCTOSATEIbHO
TUTAaHUPOBATh U
MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIOTyYeHIE
Y U3y4YeHHUE CBOMCTB




HEOPraHMYECKUX U
OpPraHMYECKUX BEILECTB,
Ka4eCTBEHHBIE PEAKIHU
YIJ€BOAOPOAOB
Pa3NIUYHBIX KIACCOB U
KHCJIOPO/ICOIEPKAIIUX
OpPraHUYeCKUX BEIIECTB,
peieHue
HKCHEPUMEHTAIBHBIX
3aj1a4 10 PacIO3HABAHUIO
HEOPraHUYECKHUX U
OpPraHMYECKUX BEILECTB) C
coOII0IeHUEM TTPABHIT
6e3omacHOro obpanieHus
C BeILIeCTBaMH U
1a00paTOPHBIM
000py0BaHUEM,
(bopMyIHpOBaTH LEIH
UCCIIEIOBAHNS,
NPEIOCTaBISATh B
pasnuaHoil popme
pe3yJbTaThI
IKCTIEPUMEHTA,
aHAIN3UPOBATH U
OLIGHUBATh UX
JIOCTOBEPHOCTb;

- YMETb OCYIIECTBIAT
LeJIeHANPaBICHHBII
MIOUCK XUMHUYECKOU
uHpOpMaIUK B
pa3IMYHBIX UCTOUHUKAX
(HayuHas 1 yuyeOHO-
Hay4YHas JUTeparypa,
cpeAcTBa MaccOBOM
UHOpMaLUH, CETh
WutepHer u apyrue),
KPUTHYECKH
aHaJIM3UPOBAThH
XHUMHUYECKYIO
uHpOpMaLHIO,
nepepabaThIBaTh €€ U
UCIIONIb30BaTh B
COOTBETCTBUH C
MOCTaBJIEHHON y4eOHOH
3aJ1auei;

- BJIaJIETh CUCTEMOM
3HaHWI 0 METOJAxX
HAYYHOTO ITO3HAHUS
SIBIICHUN TIPUPOJIBI,
UCIIONIb3yEMBIX B
€CTECTBEHHBIX HAyKaxX U
YMEHHUSMU NPUMEHSTh
9TH 3HAHUS TIPU

OKCIICPUMECHTAJIbHOM




HUCCJIEIOBAHUN BEIIECTB U
UL OOBSICHEHUS
XUMHYCCKUX SBIICHUH,
HMEIOIIHUX MECTO B
MPUPOJIE NPAKTHIECKOMN
JEeSITCIIFHOCTH YSIOBEKA U
B IIOBCEAHECBHOM JKU3HH;

OK 03. I[imanupoBaTth 1
pealin30BbIBaTh
COOCTBEHHOE
npo¢eccuOHATBLHOE U
JTUYHOCTHOE PAa3BUTHE.

CTpEMSIIIMICS K
CaMOpPa3BUTHUIO U
CaMOCOBEPILIECHCTBOBAHHUIO,
MOTUBHPOBAHHBIN K
00y4YeHHI0, K COIMATLHOM
1 Ipo(eCcCHOHATBHOM
MOOMIIEHOCTH HA OCHOBE
BBICTPAUBaHUs KU3HEHHON
1 ipohecCuOHANBHOM
TPAeKTOPUHU;
JEMOHCTPHUPYIOIIHIA
WHTEPEC U CTPEMIICHHE K
npodeccrnoHaIbHOM
JESATCIILHOCTH;

CIIOCOOHOCTD
OIICHUBATh CUTYAIHIO
Y IPUHUMATh
OCO3HAaHHBIE
pelieHus,
OpPUEHTHUPYSCH HA
MOpaIbHO-
HPaBCTBCHHbBIC
HOPMBI U IIEHHOCTH;
OCO3HAHME JTUYHOIO
BKJIaJIa B IOCTPOCHHE
YCTOWYHBOIO
Oynyero;
CIIOCOOHOCTB
CaMOCTOSTEIHHO
OCYIIECTBIISATH
M03HABATENIbHYIO
JIEeITEIbHOCTD,
BBISIBJISITH TPOOJIEMBI,
CTaBUTh U
(dhopMynupoBarthb
COOCTBEHHEIC 3a7a4l
B 00pa3oBaTEIbHOM
JEATeIIbHOCTH U
JKA3HEHHBIX
CUTYaIlUsX;

JaBaTh OLEHKY
HOBBIM CUTYaIIHsIM;

BJIJICHUE YMEHUSIMHU
BBISIBISITH IPUYMHHO-
CIIC/ICTBEHHBIE,
(byHKIHMOHATIBHBIE,
HEepapXUYECKUE U JPyTUe
CBSI3U COIIUAIIBHBIX
0OBEKTOB U MPOIECCOB;

OK 04. PaboraTsh B
KOJUIEKTUBE U KOMaH/IE,
3P PEeKTUBHO
B3aMMO/ICHCTBOBATh C
KOJUIETaMH,
PYKOBOJICTBOM,
KITUCHTaMHU.

TOTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOATENbHOCTH U
CaMOOIIPEIECIICHUIO;
-OBJIaJICHUE HaBBIKAMHU
y4eOHO-
HUCCIIe0BaTEIbCKOM,
MPOEKTHOU U COLMAIBHOMN
JIESITEIIbHOCTH;
Osnanenue
YHUBEpCATbHBIMU
KOMMYHUKATUBHBIMHU

BJIaJICHHE HaBEIKAMHU
IMO3HABATCILHOM,
y4eOHO-
HCCIIe0BaTEIbCKOM
U IIPOEKTHOMN
JeITEeJIbHOCTH,
HaBBIKAMU
paspenieHus
npobrem;
CIIOCOOHOCTD U

- YMETH IUIAaHUPOBATH U
BBITIOJIHATh XUMUYECKHMA
9KCIIEPUMEHT
(npeBpareHus
OpPraHMYECKUX BEILECTB
IIPU HarpeBaHuH,
MOJy4YEeHUE STUIICHA U
HW3y4YEHHUE ETO CBOMCTB,
KaueCTBEHHBIE PEaKINU
Ha aJIbJIETU/IBI, KpaxMmal,
YKCYCHYIO KHCIIOTY;
JleHaTypauus OeJKOB MPH




JIEUCTBUSIMU.
0) coBMecTHast

JCATCIbHOCTD.

MMOHUMATh U UCIIOJIb30BATh
MPEUMYIIECTBA KOMaHIHOM
U UHIUBUIYATHHOU
paboThI;

- IPUHUMATD LEJIH
COBMECTHOM ACITECIHLHOCTH,
OpPIraHHU30BbIBATh U
KOOPJAMHHUPOBATh IEHCTBUS
IO €€ JOCTH)KEHHUIO:
COCTAaBJIATH IIJIaH ACHCTBUM,
pacnpenensiTh posu ¢
YYETOM MHEHHI
Y4aCTHUKOB OOCYKAaTh
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATh U
BBINIOJHATH paboTy B
YCIIOBUSIX PEAIbHOTO,
BUPTYaJIbHOI'O U
KOMOHWHHUPOBAHHOTO
B3aMMOJICUCTBHS;

- OCYIIECTBIIATH
MO3UTHUBHOE
CTpaTEernyecKoe MoBeACHNE
B Pa3JIMYHBIX CUTYyaLHsIX,
MIPOSIBIISATH TBOPUECTBO U
BOOOpakeHue, ObITh
MHULMATUBHBIM
OsBnageHue
YHHUBEPCATbHBIMHU
PETYISITUBHBIMHU
JEUCTBUSIMU:

I') npuHATHE ce0s U qPyTrux
JOJEH:

- IPUHUMATh MOTHUBBI U
apryMeHThl IpYTrHX JII0AeH
MIPU aHAJIM3€E PE3yJIbTAaTOB
NEeSTENILHOCTH;

- IPU3HABaTh CBOE MIPABO U
IIPaBO APYTHUX JIIOJEH Ha
OIIMOKU;

- pa3BHUBATh CITIOCOOHOCTH

MMOHUMATh MUP C MO3UITUHU
JIPYTOTO YeJIOBEKa;

TOTOBHOCTb K
CaMOCTOSITEIbHOMY
IIOMCKY METO/I0B
pelieHus
IIPaKTUYECKHUX 3a]a4,
IIPUMEHEHHUIO
Pa3IUYHBIX METOJIOB
IIO3HAHUS;

HArpeBaHUU, [[BETHBIC
peaxiuu OeJIKOB;
MPOBOJUTH PEAKIIUU
MOHHOTO O0OMeHa,
OTIPENEIISATh CpeLy
BOJIHBIX PacTBOPOB,
Ka4yeCTBEHHBIC PEaKINU
Ha CyJbdaT-, KapOoHaT- U
XJIOpUI-aHUOHBI, Ha
KaTUOH aMMOHHS; PelaTh
IKCIIEPUMEHTAIIbHBIC
3aJ]auu 1o TeMam
"Meramnbl" u
"Hemeranns") B
COOTBETCTBHH C
NPaBUIAMHU TEXHUKH
0e30macHOCTH IpU
oOpalieHuu ¢
BEIIECTBAMH U
71a00paTOPHBIM
obopyaoBaHueM;
NPECTaBISITh PE3YJIbTaThI
XHUMHYECKOTO
JKCIIEpUMEHTa B (hopme
3aIUCH ypaBHEHUN
COOTBETCTBYIOLINX
peaKuuii u
(bopMyIHpPOBaThH BHIBOIBI
Ha OCHOBE 3TUX
pe3yJIbTATOB,

-YMEThb CaMOCTOSITSIILHO
IUIAHUPOBATh U
MPOBOJUTH XUMUYECKHUI
HKCIIEPUMEHT (TIOTyYeHHE
Y M3Y4YCHHE CBOICTB
HEOPraHMYEeCKHUX U
OpPraHUYeCKUX BEIIECTB,
Ka4yeCTBEHHBIE PEaKINU
YTIEBOAOPOIOB
pa3IMYHbIX KJIACCOB U
KHCJIOPOJICOIEPIKAIIUX
OpPraHUYECKUX BEIIECTB,
pelieHue
IKCIIEPUMEHTAIbHBIX
3aJa4 10 pacrO3HABAHHIO
HEOPraHUYECKHUX U
OpPraHUYECKUX BEIIECTB) C
cOOJII0/IEHNEM TIPaBUIT
6e30macHOro oopanieHus
C BEILIECTBAMH U
1a00paTOPHBIM
obopynoBaHueM,
bopMyIMpoBaTh 1eNn
UCCIIEIOBAHMS,
NPEOCTABIIATH B
pasnuyHOi Gopme




pe3yabTaThI
JKCIEPUMEHTA,
aHaJIU3UPOBaTh U
OLIEHUBATbh UX
JIOCTOBEPHOCTb;

OK 05. Ocy1ecTBusiTh
YCTHYIO M TUCbMEHHYIO
KOMMYHHKAITUIO Ha
rOCyIapCTBEHHOM
SI3BIKE C yUIETOM
0COOEHHOCTEH
COIUATILHOTO U
KYyJIbTYPHOTO
KOHTEKCTA.

HAaBBIKU COTPYIHUYECTBA
CO CBEPCTHHKAMHU, JIETHMHU
MJTIAJIIIETO BO3PacTa,
B3POCIJIBIMU B
00pa3zoBaTeIbHOH,
OOIIECTBEHHO TTOJIE3HOM,
y4eOHO-
HCCIIEIOBATEIILCKOM,
MPOEKTHOMN M JIPYTUX
BHJIAX JESATCILHOCTH;

TOTOBHOCTD H
CIOCOOHOCTb K
CaMOCTOSITCIILHOU
nH(pOPMAIIMOHHO-
MMO3HABaTEIbLHOU
NS TCIIbHOCTH,
BJIaJICHHC HaBBIKAMU
MTOTyYEHUS
Heo0X0oauMO
nHpOpMaInU 13
CJIOBAapel pa3HbIX
TUIIOB, YMEHUE
OpPUEHTHPOBATHCS B
Pa3IMYHBIX
HCTOYHHKAX
nHpOpMaIHH,
KPUTHYECKH
OIICHUBATh U
WHTEPIPETUPOBATH
nHpopmanuio,
MOJTy9aeMyto U3
Pa3ITUYHBIX
HCTOYHHKOB;

c(hOpMUPOBAHHOCTH
MPEJCTaBICHUMN O
METOJIaX MMO3HAHUS
COLIMAILHBIX SIBICHUHN U
MIPOLIECCOB;

OK 06. IlposBiats
rpak TaHCKO-
MaTPUOTUIECKYIO
TO3HIIMIO,
JIEMOHCTPHPOBAThH
OCO3HAHHOE TOBEACHUE
Ha OCHOBE
TPaTIUIIMOHHBIX
00IIIeueI0BeueCKUX
IICHHOCTEH.

TOJIEPAHTHOE CO3HAHUE U
IOBEJICHUE B
MOJIUKYJIETYPHOM MHUPE,
TOTOBHOCTH U
CIIOCOOHOCTE BECTH
JAAJIOT C IpyTUMU
JIIOABMH, JOCTUTATh B HEM
B3aUMOIIOHMUMAHU,
HaXOJIUThH OOIIUE LIEIN U
COTPYAHUYATD JJIS1 KX
JOCTHKEHMS, CIIOCOOHOCTH
HpOTI/IBOCTOHTB Nac0JIOTUn
IKCTPEMH3MA,
HaI[HOHAJIN3Ma,
Kcenopoouu,
JTUCKPUMUHALIAH 110
COIIUATILHBIM,
PENUTHO3HBIM, PACOBBIM,

YMEHUE OIPEIEIAT
Ha3HA4YCHUE U
(GyHKIUU pa3InyHbIX
COLIMAJIBHBIX
WHCTUTYTOB;

BIIaJICHUE YMEHUAMU
[IPUMEHSATD I10Jy4YEHHBIE
3HaHMS B ITIOBCEIHEBHOMN
YKU3HH, IPOTHO3UPOBATH
ITOCJIEICTBHS
IIPUHUMAEMBIX PELICHUM;




HallMOHAJIbHBIM
IIpU3HAKAM U JPYTUM
HETaTUBHBIM COLIMAJIbHBIM
SIBJIICHUSM;

OK 07. CoxmelicTBOBaTHL
COXPaHEHUIO
OKpYKarollen Cpeibl,
pecypcocOepexeHuIo,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYANTHBIX
CUTYaIlUsX.

B o6macty 3K010rH4ecKoro
BOCITUTAHUS:

- chopMHEpOBaHHOCTH
3KOJIOTUYECKON KYJIbTYPHI,
MOHUMAaHUE BIIUSHUS
COLMAIBLHO-IYKOHOMHYECKHX
MPOIIECCOB HAa COCTOSIHUE
MPUPOTHON U COLMATBHOM
CpeJibl, OCO3HAHUE
rI1I00aIBbHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIEeM;

- IJIAHUPOBAHUE U
OCYIIIECTBIICHHUE IEVCTBUN B
OKPY’KaIoIel cpejie Ha
OCHOBE 3HAHUA IeJIei
YCTOHYHMBOIO Pa3BUTHS
YyeJIOBEYECTBA;

AKTUBHOE HETIPUSATHE
JEUCTBUNA, TPUHOCALLIUX
Bpe/l OKpY>Karolen cpese;
- YMEHHE MPOTHO3UPOBATH
HeOJIaronpusTHeIE
JKOJIOTHYECKHE
MOCJIENCTBUA
MpeAMPUHUMAEMBIX
JIEMCTBUMN, TPEIOTBPALIATh
WX,

yMeHHUe
CaMOCTOATENLHO
OLIEHUBATh U
MPUHUMATH
peuieHus,
OnpeIeIoNIne
CTPATETHUIO
MOBEJICHUS, C YUYETOM
TPOKIAHCKHUX U
HPaBCTBEHHBIX
LIEHHOCTEM;
3a00TSIIUICS O
3aIIHATE
OKPYXKaIOIIEeH Cpeabl;

chopMupoBaTh
IIPEJICTaBICHHUS: O
XUMHUYECKON
COCTABJISIIOLIEN
€CTECTBEHHOHAYYHOMI
KapTUHBI MUPA, POJIH
XUMHH B TO3HAHUH
SIBJICHUU IPUPOJIbI, B
(dbopMupoBaHuu
MBIIIEHNS U KYJIBTYPBI
JIUYHOCTH, €€
(GyHKITMOHATBHON
IrPaMOTHOCTH,
HEOOXOINUMOM 1A
pEIICHUs TPAKTHYECKUX
3a/1a4 U HKOJIOTUIECKU
000CHOBaHHOTO
OTHOIICHHUS K CBOEMY
3I0POBBIO U IIPUPOTHON
cpene;

- YMETb COOII0AaTh
MpaBHUJIa IKOJIOTUIECKH
1eIecoo0pa3zHoro
NOBEJICHUS B OBITY U
TPYIOBOM JEATEIHLHOCTH B
LEJSIX COXPAHEHUS! CBOETO
3I0pOBBS U OKpY’KaroLIEei
IIPUPOJIHOM CpENbI;
YUYUTBHIBaTh ONACHOCTh
BO3/JCICTBUS HA KUBbIE
OpraHU3MBbI
OMNpe/IeNIEHHBIX BEIIECTB,
MMOHUMAs CMBICIT
MoKasaTeJist MpeesIbHON
JIOITyCTUMOMU
KOHIICHTpAIUH;

YMETb IPOTHO3UPOBATh,
aHaJIM3UPOBATh U
OLICHUBATH C MO3ULIUN
3KOJIOTUYECKON
0e30macHOCTH
MOCIIEACTBHSI OBITOBOM 1
MIPOU3BOICTBEHHOU
JIESTEIIEHOCTH YeJIOBEKa,
CBSI3aHHOM C
nepepaboTKOI BEIIECTB;
UCIOJb30BaTh
MOJTyYEHHbIE 3HAHUS JJIs
MPUHATHS TPAMOTHBIX




petenuit mpooiieM B
CUTYyalUsIX, CBSI3aHHBIX C
XHUMHEH;

- YMETh OCO3HABaTh

ONACHOCTH BO3JIECHUCTBUSI
Ha >XUBBIC OpIraHU3MbI
OIpE/ICTICHHBIX BEILECTB,
MIOHUMasl CMBICIT
MoKa3aTelis mpeeIbHON
JIOITyCTUMOU
KOHLEHTpaLUH, U
MOsACHATH Ha IIpUMEpax
CHIOCOOBI YMEHBIICHUS U
MIPEIOTBPAILECHUS UX
BpPEIHOr0 BO3AECHCTBUS Ha
OpPraHM3M YEJIOBEKA.

2.CTpyKTYypa M coJeprkaHue 001eo0pa3oBaTebHON TUCUMIIJIMHBI

2.1. O0beM IUCHUIIMHBI H BUbI y4eOHOH padoThI

Buj yue6Hoii padoThl KosmuecTBo yacoB

O61beM 00111€00pa30BaTeJIbLHON HATPY3KH 144




Bcero yueOHbIX 3aHATHIL: 126

B TOM 4YHCJIC:

JIEKIINH, YPOKHU 106
1abopaTOpHBIE U IPAKTUYECKUE 3aHATHUS 20
KOHCYJIBTAI[F BO B3aUMOJICHCTBUY C MIPEIOIaBaTeIIeM 12

IIpomexyTouHas aTTecTALMA B BUe IK3aMeHA 6




2.2 TemaTnyeckuii MJIaH U Co/iep:KaHNe TUCIHHUIJIMHBI

HaumenoBaHue pa3iesioB u Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHblie Ppad0Thl U MPAKTHYECKHE 3aAHATHS, Oobem | ®opmupyembie
TeM caMoCTosITe/IbHbIe Pa00ThI 00yYaIOIIMXCH. 4acoB KOMIIETeHIINH
1 2 3 4
Paznea 1. OCHOBBI CTpPOEHHS BelleCTBA 6
Tema 1.1. CoBpeMeHHAsE MOJIENIb CTPOCHHS aroMma. OJEeKTpoHHas KoHpurypamus atoma. Kiaccudukanms 2 OK 01
Crtpoenue ATOMOB | XUMHUYECKHX JJIEMEHTOB (s-, P-, d-3;memMenThI). BaieHTHBIC 371eKTpOHBI. BalleHTHOCTh. DJIEKTPOHHAS
XMMHYECKHX JJIeMEHTOB M | IPUpOJa XUMHUUECKOH CBSA3M. DIEKTpOOTpULaTeabHOCTh. KoBaneHTHast CBsI3b, €€ pa3HOBUIAHOCTU U
NPHPOIA XUMHYECKOM CBA3M | MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIN M JOHOPHO-aKLENTOpHbIH). MoHHas cBaA3b. MeTamumyeckas
cBsA3b. BonopoaHas cBsi3b. MeXMOIIEKyIISIpHbIE B3aUMOCHCTBHYSL.
W30T011BI, OCHOBHOE M BO30Y)KICHHOE COCTOSIHUE aTOMa, THOPUIN3aIisl aTOMHBIX OpOHTasIei.
Pemenne mpakTU4ecKUX 3aJaHUN HA COCTABJIICHUE DJIEKTPOHHO-TpadUUECKUX (POPMYII 3JIeMEHTOB |- 2
4niepuoIoB.
Pemenune 3amaHuii Ha HUCHOJIB30BAaHME XHUMHUYECKOHM CHMBOJIMKM M Ha3BaHUN COEAMHEHUN IO
HOMEHKJIaType MEXIYHapOJHOTO COI3a TEOPETUYECKOW M MPUKIAJAHONM XMMHUU U TPUBUAIBHBIX
Ha3BaHWM Ul COCTABICHUS XMMUYECKUX (OPMYII IBYXaTOMHBIX CO€AMHEHHUN (OKCHUIOB, CYIb(MHUIOB,
THJIPUJIOB U T.I1.) M JPYTUX HEOPraHMYECKUX COCIMHEHUHN OT/IeTIbHbIX KIIACCOB.
Tema 1.2. Ilepuonnyeckuii Ilepuoanueckas cuctema xumuueckux 3aemMeHToB .M. Menneneesa. dusnueckuii CMbICT 2 OK 01
3akoH u Tadauua /.H. Ilepnoauueckoro 3akoHa [[.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHX OK 02
MenpeneeBa AJIEMEHTOB, 00pPa3yeMbIX UMH MTPOCTHIX U CIOMKHBIX BEIIECTB B COOTBETCTBUH C TIOJIOKESHUEM
XUMHUECKOro 3nemenTa B [lepuoauueckoit cucreme. MupoBo33peHYecKoe U HayqHOEe 3HaUeHHE
[Tepuoanueckoro 3akona J[.1. Menneneera. [Iporuosst .M. MenaeneeBa. OTKpbITHE HOBBIX
XUMHYECKUX JIEMEHTOB.
Pa3znen 2. XuMHYeCKHe peaKkunu 25 OK 01
OK 02
1.3 Honnast xumuueckas cBsizb. KaTHOHBI, aHMOHBI; MX OOpa30BaHHE M3 aTOMOB B pe3yJbTare 2 OK 01
IIpupoaa xumMu4ecKoun IPOIIECCOB OKHCICHHUS M BOCCTaHOBiIeHUS. Kiaccudukaiys MOHOB: MO COCTaBy, 3HAaKy 3apsna, OK 02
CBSI3H. HaJUYHMIO THApPATHON o00oiouku. MoHHBIe KpucTammdeckue pemeTku. CBOWCTBa BEIIECTB C

VMOHHBIM  THUIIOM  KpPUCTAJUIMUECKOM  pemeTku.  KoBajlieHTHass ~ XMMuyeckas  CBS3b.
ONeKTpoOTpULaTeIbHOCTh. KoBalleHTHasi MOJisipHAsi W HEMoJIApHas CBA3H. MOJEKyJspHble U
aTOMHBIE KpUCTaJIM4Yeckue pemeTkd. CBOMCTBA BELIECTB C MOJIEKYJSIPHBIMM U aTOMHBIMH




KPUCTAITIMYECKMMH pelleTkaMu. MeTannndeckas CBsi3b. MeTalnnueckas KpHCTaUIMYecKas
pewerka. Pusnyeckue cBOMCTBa MeTauIoB. BogopoaHas cBs3b.

JleMoHCTpaLum.

Mogenu  pa3iMyHbIX  KpUCTAUIMYECKMX  pewmeTok. OOpas3ubl  MHHEpaloB  (MOHHas
KPUCTAJTMYECKasi PELIETKA): KAJIbLIUTA, TAJINTa, «CYXOH &y, anmmasa, rpaduTa.

Tema 2.1. TUnNbI XUMHYECKHX
peakuuii

Knaccugukanus XUMHUECKUX pPEaKLMH: pPEaKUUU COEIUHEHMS, Pa3JIOKCHMs, 3aMelleHUs,
obmena. Karamutuyeckue peakiuu. OOparuMbele W HeoOpaTHMble peakuuu. ['OMOTreHHBIE H
reTepOreHHble peakiuu. DK30TEPMHUECKUE U SHAOTepMHUYECKHE peakuuu. TemnoBoil rpdext
XUMHUYECKUX peakuuid. Tepmoxumuueckue ypaBHeHUs. CKOpOCTb XMMMYECKUX PEAKLUN u €€
3aBUCUMOCTb OT Pa3IMYHbIX (PAaKTOPOB: MPUPOJBI PEATHPYIOLIUX BEIIECTB, UX KOHIEHTpAlUH,
TEMIIEpaTypbl, IOBEPXHOCTH CONPUKOCHOBEHMS M KaTAIM3aTOPOB. XHUMHYECKOE PABHOBECHE.

JlaGopaTopHbIe ONBITHI.

[Tomyuyenue kucmopoa pa3ioKeHueM MepoKCHIa BOJA0PoIa 1 (W) IepMaHTaHaTa Kajusl.
Pa3noxenue ruapokcuia Meau.

[Tomrygenue okcuna hocdopa u3 dpocdopa.

B3auMoaeiicTBUE IIMHKA C COISIHON KHUCIJIOTOM.

B3aumopeiictBue cynbhara MEIu C KeIe30M.

OK 01

CocraBiieHne ypaBHEHHI peakiuii COeAMHEHNS, pa3ioKEeHUs, 3aMeIleHus, OOMeHa. Y paBHEHUS
peaxiuii ropeHusi, HOHHOTO0 0OMEHa, OKHCIICHUSI-BOCCTAHOBIICHHS.

Pacyer KOMTMUECTBEHHBIX XapaKTEPUCTHK HCXOIHBIX BELIECTB U NMPOAYKTOB peakiuu. Pacyer
KOJINYECTBEHHBIX XapPaKTEPUCTHK MPOIYKTA PEaKIMH COSIMHEHUs, €CJIM OHO U3 BEUIECTB JaHO B
U30BITKE W/WIH COACPKUT MpUMecH. Pacuetr maccoBoi MM 0ObEMHOM JTOJTN BBIXO0/1a TIPOYKTa
PEaKIMU COEAMHEHHS OT TEOPETUUECKH BO3MOXKHOTO. PacueT 00beMHBIX OTHOIIEHHI Ta30B. Pacuer
Macchl (00beM, KOJTMUECTBO BEIIECTBA) MPOYKTA PEAKIHH, €CIH OJHO U3 BEIIECTB IaHO B BHJIE
pacTBoOpa C OolpeiesIEeHHON MaccOBOM J10JIel pacCTBOPEHHOTO BELIECTBA.

OK 01
OK 02

VYpaBHEHUST OKUCIICHUSA-BOCCTaHOBIICHUS. CTeneHb okuciaeHns. OKUCIUTETh U BOCCTAHOBUTENb.
OKHCIUTENTFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH B IPUPOJIE, TPON3BOICTBEHHBIX MIPOIECCax 1
KHU3HEICATSITLHOCTH OPraHu3MOB. OKUCIIUTETHPHO-BOCCTAHOBUTEIHHBIN TIOTEHITHAI CPEIBI.
CocraBieHre 1 ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOJOM JIEKTPOHHOTO
Oananca. TunMYHbIE HEOPTraHUYECKHUE OKUCIUTENIN U BOCCTAHOBUTEH. DIEKTPOIU3 PAaCTBOPOB U
pacIIaBoB COJIEH.

OK 01
OK 02




Tema 2.2.
JNEeKTPOIMTHYECKAS
AUCCONUANMS U
HOHHBIN 00MeH

Teopus anexTponuTUyeckon aucconuanuu. Peakunu nonnoro oomena. CoctaBieHue peakuui
HMOHHOTO OOMEHa IMyTeM COCTABJICHUS UX MOJIHBIX U COKPALICHHBIX HOHHBIX YPaBHEHUH.
['uaponus coneil. 3HaueHne ruIpoan3a B OMOIOrHuecKux 0OMEHHBIX mponeccax. [Ipumenenue
TUIPOJIN3a B IPOMBILIIEHHOCTH.

JlaboparopHas pabota «Peakiuu rupoIn3ay.
HccnenoBanue cpebl pacTBOPOB CoJiei, 00pa30BaHHBIX CHIIBHBIMH U CIAOBIMU IPOTOJIUTAMH, B UX
peakiuii ¢ pacTBOpaMH MeJIouH U KapOoHara HaTpus. CocTaBlieHUE peaKIni THAPOJIA3A COJICH.

KonTpoabHas padora no teme: CTpoeHue BellecTBA U XMMHUYECKHE PeaKIMu.

Pa3pea 3.

CTpoeHue 1 CBOMCTBA HEOPTAaHUYECKUX BENIeCTB

25

OK 01
OK 02

Tema 3.1. Knaccuuxanus,
CTpPOEeHHE U HOMEHKJIATypa
HEOPraHu4YecKux
coeIMHeHU i

[lpenmer Heopranudeckoil Xumuu. B3auMocBs3b HeopraHudeckux BemecTB. Kiaccudukarms
HEOpraHu4yeckux BemniecTs. IIpocTeie u croxkHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB
(oxcuabl, TUAPOKCUABI, KUCIOTHI, conn). HomeHkiaTypa M Ha3BaHME HEOPraHMYECKUX BEILIECTB
UCXOMsl U3 UX XMMHUECKOI (OPMyYJIbI MIIN COCTABICHUE XUMHYIECKOH (POpMyJIbl UCXOAS U3 HAa3BaHUS
BELIECTBA 110 MEKAYHAPOAHON WM TPUBUAIBHON HOMEHKIIATYpE.

Me:xMonekyspHble  B3auMozeicTBus. Kpucramioruaparsl. ArperatHele COCTOSIHMSL BELIECTBA.
Kpucramnmueckue u amMopdHbIe BelleCTBA. THUMBl KPUCTALIMYECKMX pPELIETOK (aToMHas,
MOJIEKYJISIpHasi, MOHHAsl, METaJlJIMuecKas). 3aBUCUMOCTh (PU3MUYECKHX CBOICTB BelleCTBa OT THIIA
KpHCTaIMuecKoi pemterku. [IpuunHbl MHOrooOpas3usi BeLeCTB.

CoBpeMeHHbIE NPEJCTABICHUSI O CTPOSHUM TBEPABIX, KUAKHX M Tra3000pa3HbIX BelecTB. JKuakue
KPHCTaJLIbI

OK 01
OK 02

Pemenne 3amay Ha pacdeT MaccOBOM J0NMM (MAacchl) XMMHYECKOTO JIIeMEeHTa (COeAMHEHHs) B
MoOJIeKyJie (CMecH).

Pemenne npakTHUeCKuX 3aJaHUi N0 KJIAcCH(UKALMKM, HOMEHKJIATYpe M XUMHYECKUM (opmyiam
HEOPraHMYEeCKUX BEINECTB Pa3IMYHbIX KJIAcCOB (HA3bIBaTh M COCTABIATH (DOPMYIIBI XMMHUYECKHX
BEIIIECTB, ONPEEIATh IPUHAJIEKHOCTD K KJIaccy).

Hctounnkn xumudeckod wuHpopmanuu (HaydyHas © y4deOHO-HAy4dHasl JHMTEpaTrypa, CpeicTBa
maccoBoi uHGpopmauuu, cerb HWutepHer u gapyrue). Ilomck wuHbopmanum 1O Ha3BaHUAM,
UJIEHTH(UKATOpaM, CTPYKTYPHBIM (hopMyIaMm.

OK 01

Tema 3.2. Du3uko-
XHMHUYeCKHe CBOIICTBA
HEOPraHNYeCcKUX BellecTB

Mertannel. Ob6uue ¢puznyeckre U XUMHUYECKHe CBOHCTBA MeTaioB. CriocoObl ToyveHus. 3HaYeHHUE
METaJUIOB M HEMETAJUIOB B TMPHUPOJEC M JKU3HEACITEIIBHOCTH 4YelloBeKa W opraHu3MoB. Koppozus
METAJIJIOB: BHIIBI KOPPO3UH, CTIOCOOBI 3aITUTHl METAJUIOB OT KOPPO3HUH.

OK 01
OK 02

Hemeramnel. OOmue ¢u3myeckue M XMUMHUYECKHE CBOMCTBA HEMETAJUIOB. THUIHMYHBIE CBOWCTBA
MetaiioB [Y— YII rpynn. Knaccudukanus 1 HoMeHKIaTypa coeIMHeHUuH HemeTauioB. KpyroBopoTsl

OK 01
OK 02




OHMOreHHBIX 3JIEMEHTOB B npupoac.

XWMHUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX BEIIECTB (OKCHAOB, THIAPOKCHJIOB, OK 01
KHUCIIOT, COJell U Jp.). 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB TMPOCTHIX BEIIECTB, BOJOPOIHBIX OK 02
COEIMHEHHH, BBICITUX OKCHJIOB U THUIPOKCHUIOB. OK 03
JlaboparopHas pabora «CBOMCTBa METAJIOB H HEMETAIIIIOBY. OKO01-OKO09
HccnenoBanne (u3nYecKMX W XMMHUYECKMX CBOWHCTB METAVIOB W HeMeTasioB. Pemienue

HKCHEPUMEHTAJIbHBIX 33ad IO CBOIMCTBaM XMMMYECKMM CBOMCTBaM METAJUIOB U HEMETAJUIOB, I10

paclo3HaBAHUIO U NOJYUYCHHIO COEIMHEHUH METaJUIOB U HEMETAJLIOB.

Tema 3.3. IIpousBoacTeo OO01mue mpeaCcTaBIeHUs O IPOMBIIUICHHBIX CIIOCO0aX MOTYUYEHHs] XUMUYECKUX BEIIECTB (Ha mpuMepe 10 OK 01
HEOPraHUYeCKHX BellecTB. | IPOM3BOJICTBA aMMMAKa, CEPHOM KHCIIOTHI). OK 02
3Havyenue u npumMeHenne B | UepHas u uBerHas Mertamnyprus. IIpakTuueckoe MNpUMEHEHHE >JEKTPOIM3a Uil MOJy4YeHHs OK 03

OBbITY U HA IPOM3BO/ICTBE IIEJIOYHBIX IIEJTOYHO3EMEIbHBIX METAJUIOB U aIIOMUHUS. CTEKJIO U CUJIMKATHAs! IPOMBIIUIEHHOCTb.

[Ipobnema 0TX010B U MOOOYHBIX MTPOAYKTOB.

Penienne npakTHKO-OPUEHTHPOBAHHBIX 3aJaHUl O POJIM HEOPraHUYECKOM XMMHU B Pa3BUTHUU

MEIMLMHBI, CO3JaHUM HOBBIX MaTepHaJIOB (B CTPOUTENBCTBE U Jp. OTPACISAX MPOMBIIIJIEHHOCTH),

HOBBIX HCTOYHUKOB SHEprud (aJbTEepHATHBHbIE WCTOYHHMKUA OHHEPTUU) B pEIICHHH MpodiIem

IKOJIOTUYECKOM, SHEPreTUIECKOM 1 MUILEBOI 0€30MacHOCTH.

KonTpoJsbHasi pabora no teme «CBOMCTBA HEOPTAHMYECKHUX BELIECTBY. 1 OKO01-OK09

Paznea 4. CTpoeHne ¥ CBOICTBA OPraHUYeCKUX COeAMHEHUI. 33
Tema 4.1. Knaccudukamus, | [Ipenmer oprannyeckoid xumuu. B3auMocBs3b HEOPraHMYECKUX U OPraHUYECKUX BEILECTB. 4 OK 01
CTpPOeHHME M HOMeHKJIaTypa | XMMHYECKOe CTPOCHHE KaK MOPSAOK COCIUHEHHs] aTOMOB B MOJIEKYJIE€ COTJIaCHO MX BaJEHTHOCTH. OK 02
OpPraHnYecKMuX BelecTB OCHOBHbBIE TIOJIOKEHHUST TEOPHUM XHMHUYECKOTO CTPOEHHMS OpraHMYecKuX coeauHeHuid A.M. OK 03

BytnepoBa. VYrnepoaHblii cKeleT OpraHM4ecKOM MOJEKYJIbl. MOJEKYIspHbIE U CTPYKTypHBIE
(pa3BepHyTble, COKpAIlIEHHbIE) XUMHUYECKHE (OpPMYJbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT
XUMHYECKOTO CTpPOEHHUsi MoyieKyd. M3omepus u m3omepbl (CTpYKTypHasi, reomeTpudeckas (Iuc-




TpaHc-uzomepus). KpaTHOCTh XMMHUECKO CBSI3U.
[Tonsatue o ¢yHkuMoHaNBbHON rpynme. llpuHiunel KiaccudukamMu OPraHUYECKUX COCIUHEHUU.
MexxayHapoaHasi HOMEHKJIATYpa ¥ NPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEIMHEHUU.

IIpakTHYecKkue 3aHATUS 5 OK 01
Homenkiatypa opraHM4ecKuX COCTUHCHHI OTIEIBHBIX KJIAcCOB (HACHIINICHHBIC, HCHACHIIICHHBIC U OK 02
apoOMaTHUYECKHE YTIIEBOIOPOIbI, CIIUPTHI, (DEHOJIBI, aJbACTUIbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI H JIP.) OK 03

CocTtaBieHne MOTHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKHX BELIECTB OTIEIbHBIX

KJIACCOB, WCIIONB3ysl WX HA3BaHMS IO CHCTEMAaTHYECKOM HOMEHKJIaType. PacueTsl mpocteimen

(bopMyIIbl OpraHMuECKON MOJIEKYJIbl, UCXO/S U3 AIIEMEHTHOTro cocTana (B %).

Tema 4.2. CBoiicTBa DU3NKO-XUMUIECKHE CBOMCTBA OPraHUYECKUX COSIMHECHUN OTICIIBHBIX KJIACCOB (0COOCHHOCTH 20 OK 01
OpraHuYecKHX coeIHHeHMit KJ1accu(UKAK 1 HOMEHKJIATYPbl BHYTPH KJIACCa; TOMOJIOTHYECKHA P 1 001mas popmya; OK 02
n3zoMepust; prusndeckre CBONCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI MOTyUYeHHUs ): OK 03

— MpeJleNbHBIE YIIIEBOJOPObl. ['OpeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEILIA B
IPOMBIIIJIEHHOCTU U ObITY. CBONWCTBA MPUPOHBIX YIIIEBOIOPOJIOB, HAXOKAEHUE B IPUPOJE U
IIPUMEHEHUE AJIKAHOB;

HENpeeabHbIE U ApOMAaTHYECKUE YTIeBOA0poabl. IlonrMepusanys 3TuneHa Kak OCHOBHOE
HAIPaBJIEHUE €ro UCI0JIb30BaHus. ['oOpeHne aleTiIeHa KaKk HCTOYHUK BBICOKOTEMIIEPATYPHOIO
IUIAMEHH I CBAPKU U PE3KU METAJLJIOB;

KHCJIOPOCO P KaINe COSAUHEHNS (CIIUPTHI U IPOCThIE 3(PUPHI, GEHOIIbI, AIbAETUIbI U KETOHBI,
KapOOHOBBIE KUCIIOTHI U X NMPOou3BoAHbIE). [IpakTHyeckoe NpUMEHEHNE STHIICHTTTUKOIS,
riaunepuHa, penona. [IpuMmenenue popmanpaeruia, aneTanbIeruaa, yKCyCHOM KUCI0Tsl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. MOIOIIME CBOMCTBA MBLIA;

a30TCOAEpIKal1e COeTUHEHNS (AMUHbBI 1 AMUHOKHUCIIOTHI, OEJIKH).

Knaccugukamus u 0coOeHHOCTH OpraHMYecKuX peakiuil. PeakiimonHsie neHTpsl. Paankast.
IlepBoHavyayIbHBIE OHATHS O THIIAX U MEXAHU3MaX OPTraHUYECKUX PEAKIUI.

IIpakTHyeckue 3aHATUSA

Pemienue nenovex npespaiieHuii Ha FTeHETHYECKYO CBA3b MEX/Ty KJIacCaMH OpPraHU4YeCKHUX
COEJMHEHUH C COCTABICHUEM Ha3BaHUN OPraHUYECKUX COCIMHEHUH 110 TPUBUAIBHON WIH
MEXyHapOJHOM cucTeMaTH4ecKol HOMEHKIaType. Pelienne pacueTHbIX 3a1a4 110 ypaBHEHUAM
peaKIuii ¢ ydacTHEM OPraHUYECKUX BEILECTB.

JlaGopaTopHas pabota «IloryueHue 3TUIeHa 1 U3y4eHHe €ro CBOMCTBY.

[Tonmyyenue 3TuneHa U3 3TaHoIIA B JAOOPATOPUU U U3yUYEHUE €r0 PU3NUECKUX U XUMUYECKHX
cBoiicTB. CoCTaBIeHHE peaKIUil MPUCOSTUHEHUS U OKHCIICHHS Ha ITpUMepe dTuiieHa. Perenne
pacueTHBIX 3a/1a4 C UCIIOIb30BAHNEM IIJIOTHOCTH I'a30B IO BOJOPOY U BO3IYXY.




Tema 4.3. Oprannyeckue
BellecTBa B
JKU3HeAe TeJIbHOCTH
yeaoBeka. [IpousBoacTso u
NpUMeHeHUe OPraHnYecKuX
BelleCTB B NPOMBILIJICHHOCTH

buooprannueckue coenuHenus. I[lpumenenue u Ouosnoruyeckas poib yrieBoaoB. OkucieHue
YIJIE€BOJIOB — MCTOYHUK OHHEPrHMHM >KMBBIX OpraHu3moB. OOIacTM NpPUMEHEHUS aMHHOKHUCIOT.
[IpeBpamenuss OEIKOB MHIMKM B OpraHu3Me. buosormdeckue ¢GyHKIUM OenkoB. buomormdeckue
byHKIMH KUPOB. POk opraHndeckoil XMMHUU B PELICHUH MTPOOIJIeM MUIEBOM 0€30MacHOCTH.
HyxknenHoBble KUCIIOTHI: cOCTaB U cTpoeHHue. CTpoeHne HykiaeoTua0B. CocTaB HyKIEHMHOBBIX KHCIOT
(IHK, PHK). Ponb HyKJIEHHOBBIX KHCJIOT B KU3HEEATEILHOCTH OPTaHU3MOB.

[Tpou3BOACTBO OPraHUYECKUX BEIECTB: MPOM3BOJCTBO METaHOMA, epepaboTka HedTu. [TommaTiieHn
KaK  KPYNHOTOHH@)XHBI NPOAYKT XUMHUYECKOro Ipou3BoAcTBa. IlpuMeHeHue »TuieHa.
ITpon3BOACTBO M NPUMEHEHHE KAydyKa U PE3HHBI.

CHHTeTHYECKHE M MCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. [IpakTHiyeckoe MCIOIb30BaHNE
BOJIOKOH. CHHTETHYECKHE TUICHKH: W3OJSIIHS Ui TPOBOJOB, MEMOpaHbI JUIsl ONPECHEHUS BOIBI,
3aIMTHBIE TUJICHKU JIsi aBTOMOOWIIEH, IUIACTBIPH, XUPYyprudeckue MoBs3Ku. HoBble TexHOIOTHU
JAIBHENIIETO COBEPIICHCTBOBAHMUS TOJUMEPHBIX MaTEPUAIOB.

Ponp oprannueckoil XMMHHM B pEIICHUH NPOOJIEM HJHEPreTHHYecKor Oe30MacHOCTH, B Pa3BUTHU
MEIMLMHBI, CO3JaHUM HOBBIX MAaTEpUANOB, HOBBIX HMCTOYHMKOB JSHEPruM (aJbTepHATUBHBIE
UCTOYHHUKH SHEPIUH).

OK 01
OK 02
OK 03
OK 05
OK 06
OK 07

KonTpoabsHasi pabora no reme
CTpyKTypa H CBOIICTBA OPraHU4YeCKHUX BelleCTB.

Pazgea 5.

Kunernyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX PeaKuii

OKO01-OK09

Tema 5.1. Kuneruueckue
3aKOHOMEPHOCTH NPOTeKAHUS
XHMHMYECKHX pPeaKiuii

Xumnueckue peakiuu. Knaccudukanys XMMUYECKUX peakLuii: Mo (a30BoMy COCTaBy (FOMOTCHHbIE
U TETEPOT€HHBIE), 110 UCIIOIBb30BAHUIO KaTaau3aTopa (KaTaJIuTHUECKUE U HEKATAIUTUYECKUE).
CKopoCTh peakiiy, €e 3aBUCHUMOCTh OT Pa3lIWYHBIX (DPaKTOPOB: MPUPOIBI PEArHPYIOIIUX BELIECTB,
KOHLEHTPAIllMM pEarupyrolux BellecTB, TeMneparypsl (mpaBuio Baur-I'odda), mnomanu
pPEaKLMOHHOM IOBEPXHOCTH, HaNW4Msd Karanusatopa. Posib  karanu3atopoB B NPUPOAE H
IIPOMBIIIEHHOM IIPOU3BOJICTBE.

OHeprus akTuBanuu. AKTUBUPOBaHHBINA KoMIUIekc. KaTann3arops! u katanus. Posb kaTaims3aTropos B
IIPUPOJIE U MIPOMBIIIIEHHOM IIPOU3BOACTBE.

N3y4eHne 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKlUy OT KOHLEHTPALMN PEearupyronfx BEIIECTB
U TeMIEpaTypBbl.

JlaboparopHas pabota Ha BbIOOD:

1. JlaGoparopHass pabora «OmpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKLMU OT KOHLEHTpALUU
pearupyromux BewiecTB». lccinenoBaHue 3aBUCUMOCTU CKOPOCTH DPEAKLMHU OT KOHLECHTPALUH.
OmnpeneneHne KOHCTAHTBI CKOPOCTH PEAKIIMU TPAPUIECKHM METOIOM.

2. JlaGopatopHass pabora «OrmpenesneHre 3aBHCHUMOCTH CKOPOCTH DPEAKLUUH OT TEeMIIepaTypb».
HccnenoBanue 3aBHCHMOCTH CKOPOCTH peakLUu OT TeMIeparypbl. Pacuer sHeprum akTHBAaLUU

OK 01
OK 02
OK 03




pEaKLnH.
Pemenne npakTUKO-OpMEHTUPOBAHHBIX 33JaHUN Ha aHaidu3 (DAKTOPOB, BIUSIOUIMX HAa H3MEHEHHE
CKOpPOCTH XMMHUYECKOHN peaKkuu.

Tema 5.2. Knaccudukamuss  XUMHUYECKHX  peakIui: 1o  TemioBoMy  3PdekTy  (IK30TepMHUYECKHE, OK 01
TepmoagunamMuyeckue SHIOTEPMHUYECKUE), MO0 oOparuMocTH (oOpatuMbie W HeoOpaTumble). TeroBbie IPPEKTHI OK 02
3aKOHOMEPHOCTH MPOTEKAHUA | XUMHYSCKHX peakiuii. Tepmoxumudeckue ypaBHeHHsS. OOpaTHMOCTh peakiuii. XHMHUYECKOEe OK 03
XMMHMYECKHX peaKIHii. paBHOBECHE M €r0 CMEILICHHUE O] ACHCTBHEM Pa3IHYHBIX (PaKTOPOB (KOHIEHTPALUS pPEareHTOB HIIN
PaBHOBecHe XuMHYeCKHX NPONYKTOB PEaKLUH, TaBJIEHHE, TeMIIepaTypa) Ui CO3JaHHs ONTUMAIbHBIX YCIOBHH MPOTEKAHUS
peaxumii XAMHUYECKHX MTPOLIECCOB.
[Tonsitne 00 sHTANMBIMKM W SHTporuu. DHeprus 1'mdOca. 3akon ['ecca u cneacTBus w3 Hero. Poib
CMEILICHHs PABHOBECHS B TEXHOJIOTHYECKUX MTPOIeCcCaX.
[Mpunnun Jle Illarense. BausiHue pa3nuuHblX ()aKTOPOB HA M3MEHEHHE PABHOBECHUS XMMHUYECKHUX OK 01
peakuuii. OK 02
3aKOoH JEWCTBYIOIIMX MacC M KOHCTaHTa XHMHMYECKOTO paBHOBecHs. PacueTbl paBHOBECHBIX OK 03
KOHIICHTPAIMi pearupyromux BeIIeCTB M MPOAYKTOB peakuuil. PacueTrsl TemmoBoro s¢dexra
peakuumu.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHMi Ha npuMeHeHue npuHnuna Jle-Illarense ns
HAXOXKJCHUS HANpaBlICHUS CMEIICHHS PABHOBECHS XHMHUYECKOH peakiuu W aHajau3 (aKTOpOB,
BJIMSIONIMX HA CMEIIEHHE XUMUUECKOT0 PaBHOBECHSI.
Jlaboparopnasi pabora «M3ydyeHue BIMAHUSA PA3IUYHBIX (HAKTOPOB HA CMEIICHHE XUMHUYECKOTO OK 01
PaBHOBECHSI». OK 02
HccnenoBanye BIMSHUS U3MEHEHMSI KOHLIEHTPALMM BELIECTB, PEaKLUU CPeAbl U TEMIIepaTypsl Ha OK 03
CMEIICHHe XMMHMYECKOro paBHOBecHs. CpaBHEHHE MOJYUYEHHBIX pe3yJbTaTOB C TEOPETHUYECKU
IPOrHO3UPYEMbIMH Ha ocHOBe npuHimna Jle Ilatense.
KonTpoubHnasi paGora nmo teme OK 01
CropocTh XUMHYECKOI peaklnu U XUMHYecKoe paBHOBecHe. OK 02
OK 03
Pa3nea 6. JucnepcHbie CHCTEMbI
Tema 6.1. /lucnepcubie Hucnepcubie cuctembl. KosutonaHbie cucteMbl. ICTHHHBIE pacTBOPBI. OKO01-OK09

cucTeMbl M (pakTOpPBI UX
YCTONYUBOCTH

PacTBopenune kak ¢u3nko-xumudeckuil mporecc. PactBopel. CriocoObI MPUTOTOBIEHHSI PACTBOPOB.
PactBopumocTs. MaccoBas 1051 paCTBOPEHHOTO BEIIECTBA. [IpeaenbHo JOMyCTUMBIE KOHIIEHTPALUN
U UX UCIOJIB30BAHUE B OIIEHKE HKOJIOTMYECKON 0€301MacHOCTH.

Knaccudukarms aucrnepcHbIX cucteM 1o coctaBy. CTpoeHue u (pakTOpbl yCTOMYUBOCTH TUCTIEPCHBIX
cucteM. Pacro3HaBaHWe WCTHHHBIX pPacTBOPOB, KOJUIOMIHBIX PAcCTBOPOB M TPYOOIUCIIEPCHBIX
cucteM. CtpoeHne Muuemibl. PaccenBaHue cBeTa NpU MPOXOXKACHUUM CBETOBOIO IydKa 4epes
ONTHUYECKU HEOAHOPOIHYIO cpeny (3ddekra Tunnans).




Pemienne 3amay Ha IPUTOTOBIIEHUE PACTBOPOB. OK 01
Pemienne npakTHUKO-OPUEHTUPOBAHHBIX  PACUETHBIX 33JaHUM HA  JHUCIEPCHBIE  CUCTEMBI, OK 02
UCIIOJIb3yeMble B OBITOBOM M MPOU3BOICTBEHHON JIEATEIBHOCTH YEIOBEKa, C TO3ULIUN IKOJIOTUIECKOM OK 03
0€30MacHOCTH MOCIEACTBUN U TPAMOTHBIX pelIeHUH mpobJieM, CBSI3aHHBIX C XUMHEH.

Tema 6.2. UcciienoBanue JlaboparopHas padora «IIpuroToBieHUEe pacTBOPOBY. OK 01

CBOCTB qucnepcHbIX cucTteM | [Ipurorornenre pacTBOPOB 3aIaHHON (MOJISIPHOM) KOHIIEHTpAIUH (C MPAaKTUKO-OPUEHTUPOBAHHBIMU OK 02

U1 UX uaeHTU UK BOITPOCAMH ), OTIPEJIeJICHUE CPE/IbI BOJIHBIX PACTBOPOB. OK 03
JlabGoparopHas paboTta «lccnenoBanue TUCTIEPCHBIX CHCTEM). OK 01
[IpuroroBnenne u U3yuyeHUE CBOWCTB JUCIEPCHBIX CHUCTEM PAa3HBIX BHJIOB: CYyCHEH3UU, IMYJIbCHH, OK 02
KOJUIOMJTHOTO pacTBopa. CpaBHEHUE CBOMCTB HCTHHHBIX U KOJUIOMAHBIX PacTBOPOB, BBISBICHUE OK 03
OCHOBHBIX Pa3JINYMI MEXTYy HUMH.

Paznen 7. KauecTBeHHbIE peakuu 00HAPY:KeHUsI HEOPTAHMYECKUX U OPraHUYeCKHX BellecTB
Tema 7.1. O6HapykeHHne KauecTBeHHBIE XMMHYECKUE PEAKIMH, XapaKTepHBbIC TSI OOHApY)KCHUS HEOPTaHMYECKUX BEIICCTB OKO01-OK09
HEOPraHUYeCKNX KAaTHOHOB M | (KaTHOHOB M aHMOHOB). CocTaBieHUe ypaBHEHUH peakiuii oOHapyxeHus katuoHoB [-VI rpynm u
aHNOHOB AQHHOHOB, B T.4. B MOJICKYJIIPHOIH U MOHHOH (opmMax.

Peakuuyn oOHapy>keHUs] HEOPTAaHMUECKUX BEIIECTB B PEAJIbHBIX 00BEKTAX OKPYIKAIOIICH CPEeIbI.
OOHapy>xeHHEe HEOPraHWYECKUX BemecTB (KaTHOHOB [-VI rpymm uium aHMOHOB) C MCIIOJIB30BaHUEM OKO01-OKO09
KaYeCTBEHHbBIX aHATUTUYECKUX PEAKLIHIA.
JlaGopaTtopHas paboTa Ha BbIOOD:
1. JlaboparopHas paboTa «AHaJIUTHYSCKUE peaKiun KaTuoHOB [-VI rpymm.
[IpoBeeHne Ka4eCTBEHHBIX PEAKILUi, HCIIOIB3yEeMBIX ISl OOHAPYKEHHsI KAaTHOHOB | rpymiiel (Kamius,
HaTpus, Maruus, aMmMmoHus), Il rpynnsr Ha npumepe Oapus, III rpynmsr — cBunna, IV rpynmsr —
amromunwust, V rpynsl — xenesa (I1 u I1I), VI rpynmst — Hukens. Onucanue HaOII01aeMbIX SIBICHUHA U
COCTAaBJICHUE XUMHUYECKHUX PEaKLIHH.
2. JlabopartopHasi paboTa « AHaJTUTHYECKUE PEAKIIUN aHHOHOBY.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIUi, HCIONB3yeMbIX Il OOHApyXeHHs aHHOHOB: KapOoHaTa,
docdara, cynedara, cynbdpuna, HHTpara, xjopuga u ap. OnucaHue HaONMIONAEMBIX SIBICHHNA WU
COCTaBJICHHE XUMHUECKHUX PEaKIMH.

Tema 7.2. O6HapyxkeHnune KauecTBeHHBIE XMMHMYECKME pEAKIMH, XapaKTEepHbIE i OOHapyX eHHs OTAENbHBIX KJIaccOoB OKO01-OKO09

OpPraHnYecKuX BelecTB OpPraHMYECKUX COEAMHEHUH: (EHOJIOB, ajbJAECTHI0B, KpaxMaia, YKCYCHON KUCIOThl, aMUHOKHUCIIOT U

OT/IeJIbHBIX KJIACCOB € ap.
HCNOJIb30BaHUEM Jenarypanus OeIKOB TP HATPEBAHUH, IBETHBIC PEAKITUH OCITKOB.

Ka4eCTBEHHBIX pPeaKIuii CocraBiieHMe KaueCTBEHHBIX pEaKIHWid OOHAPYKEHUS OpPTaHWMYECKUX COCTUHEHHH OTAEIbHBIX
KJIACCOB.
OO6Hapy’keHHe OPraHUYeCKUX COCTUHEHUI OT/IEIbHBIX KJIACCOB. OK 01




JlaboparopHast pabota Ha BBIOOD:

1. JJaboparopHnast pabota «KauecTBeHHbIE PeaKI[MU Ha OTJACIbHBIC KJIACChl OPraHMUECKUX BEIICCTBY.
[IpoBeneHne KaueCTBEHHBIX PEAKIHil, UCIOIb3YeMbIX Uil OOHAPYKEHHsI OPraHMYECKHUX BEIECTB
pa3IMYHBIX KJIACCOB: ()EHOJIOB, aJIbJIETUIOB, Kpaxmalla, YKCyCHON KHUCIOThI, aMUHOKHUCIIOT, OETTKOB U
np. Onucanne HaOIIOJAEMBIX SIBJICHUH M COCTABIICHUE XUMHUYCCKHUX PEAKIIMNA U/WIA CXEM.

2. JIabopatopHas pabora «KauecTBeHHBIH aHATN3 OpPraHUYECKUX COCIUHEHUH 10 (yHKIIMOHATHHBIM
rpymnmam.

[TpoBeneHNe KaueCTBEHHBIX PEAKIIUH, UCIOJIB3YEMBIX JIJISl pacro3HaBaHMUS OPraHMYECKHX BEIIECTB
OTIIEBHBIX KJIACCOB TO (DYHKIIMOHAIBHBIM TpyNIaM: Ha NMPUMEPEe aMUHOKHUCIOT M KapOOHOBBIX
KHUCJIOT, CIHUPTOB M (PEHOJIOB, anmbAETUAOB M KeToHOB. OnucaHue HaAOMIOJaeMbIX SBICHUN H
COCTaBJICHHE XMMHUYECKHUX PEaKLUN 1/IIN CXEM.

OK 02
OK 03

Pa3znea 8.

IIpodeccuoHaIbHO-0PHEHTHPOBAHHOE COep:KaHue (CoiepKAHNE MPUKJIATHOTO MOTYJIS)

12

Tema 8.1.
Xumus B ObITY U
NPOU3BOJACTBECHHOM
AeATeJIbHOCTH YeJ10BeKa

DKonorudeckas 6e30MacHOCTb MOCIIECTBUI OBITOBOW M MTPOU3BOJICTBEHHOM JESITEIbHOCTH YEI0BEKa,
CBsi3aHHasl C MepepabOTKOM BEIIECTB; MOUCK U aHAIU3 XMMHUYECKOH MH(OpPMAIUM U3 Pa3IUUHBIX
WUCTOYHHKOB (HayyHas W ydeOHO-HayyHas JUTepaTypa, CpeICcTBa MaccoBOM WH(pOpManuu, CeTh
WuTepHer u npyrue).

Keiicel (c ywyerom Oynymieidl npodeccHoHaIbHOM MAEATeNbHOCTH) Ha aHaliu3 HHPOpMalUU O
HPOU3BOJCTBEHHON J1EATENBHOCTH YEJIOBEKa, CBA3aHHON ¢ MepepaboTKON U MOIydYeHUEM BEIEeCTB, a
TaKXe C KOJIOTUYECKOI 0e30MacHOCThIO.

OK 01
OK 02
OK 03

Tema 8.2. Xummnueckuii
KOHTPOJIb KayecTBa
NPOAYKTOB MUTAHUS

KauyecTBeHHBINI XMMHUYECKMII COCTaB MpPOAYKTOB mNHTaHusA. BemiectBa, Qanscuduuupyromme
NPOAYKTHI MUTAHUS, U BEIECTBA, 3arpsA3HAOLIME MPOAYKThl MUTaHus. OnpeneneHue 3arpa3Hsommnx
XUMHUYECKHX BELIECTB B MPOAYKTAaX IMUTAHUs, ONPEIENICHUE BELIECTB, HE 3asBICHHBIX B COCTaBE
MPOAYKTOB MTUTAHUS.

OK 01
OK 02
OK 03

HccrnenoBanre XMMUYECKOTO COCTaBa MPOAYKTOB MTUTAHUSI.

JlaGopaTtopHas paboTa Ha BbIOOD:

1. JTaboparopHas pabora «OOHapyKEHHUE HUTPATOB B POIYKTAX MUTAHUSD.

HccnenoBanne MaTepuanoB  MOJYKOJWYECTBEHHBIM  METOJIOM  OMNpPEICIICHHS HHUTPATOB C
WCTIONb30BaHUEM TU(EHWIaMUHA (KOPHETUIONbI OBOIIEH, JUCThSI W KOYEPBDKKA KaITyCThI, TIIOJIBI
bpyKTOB). AHaNM3 YPOBHS 3arpsA3HEHUS HUTPATAMH [0 WHTEHCUBHOCTH OKPAIIMBAaHUS TPOIYKTOB
peakuuu.

2. JJaboparopnast pabota «VccrnenoBanue IpoLyKTOB MUTAHHUS HA HATUYHE YTIIEBOIOBY.
HccnenoBanue MOJOYHBIX MPOAYKTOB Ha HAJIM4YKME Kpaxmana. MccienoBanue NpoIyKTOB Ha HAJTMUKE
TJIFOKO3BI.

OKO01-OK09

Bcero
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YeaoBus peanu3anuy NPpOrpaMMbl I CHUTIHHBI

3.1. TpeOoBaHUs K MUHUMAJILHOMY MaTEpHUaIbHO-TEXHUUECKOMY 00€CIIEUEHUIO

Jis  peanuzani  MPOTPaMMBbl  TUCHUIUIMHBI JOJDKHBI OBITH TMPEIyCMOTPEHBI  CIEIYIOLIHNE
CrelyanbHble IOMEIICHUs: Y4eOHbIH KaOWMHET XMMHUM W/HMIM y4eOHOM XMMHUYECKOH
1abopaToOpUH.

O6opynoBanue yueOHOTO KabuHeTa (HarJIsIHbIC TOCOOMsT): HaOOPHI MAPOCTEPKHEBBIX MOJIENICH
MOJIEKYJI, MOAETH KPUCTATMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTHIX U CIOKHBIX BEIIECTB W/WIN
KOJJIEKLIUM TIOJIMMEPOB; KOJUIEKLUS TOPHBIX IOpOJI M MHHEpanoB, Tabnuuma Menzeneesa,
y4eOHbIe (UITBbMBI, UGPOBBIC 00pa30BaTEIbHBIEC PECYPCHI.

TexHuueckue CpeacTBa OOYYEHHUs: KOMIBIOTEp C YCTPOWCTBAMHM BOCIPOHM3BEICHHUS 3BYKa,
OPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM, MYJIbTUMEINHHAS JTOCKA, YKa3Ka-Pe3eHTep IS
MpEe3CHTALN.

O6opynoBaHue J1abOpaTopuu U pabounx MecCT JIAOOPATOPUU: MEH3YPKHU, MUIETKU-KaleIbHHILIbI,
TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IIPEJMETHBIE ¥ TIOKPOBHBIE CTEKJIA, IUTAHIIETHI IS KareJIbHbIX
peakimii, GpuIbTpoBaNbHAS Oymara, POMBIBAJIKU, CTEKIITHHBIE TIPOOUPKH, PE3MHOBBIC MPOOKH,
¢doHapuky, HabOp pEaKTUBOB, CTEKISHHbIC MAaJOYKH, IUTATUBBI JJIi HPOOMPOK; MeEpHbIE
LWIMHAPBI, BOPOHKH CTEKJISHHBIE, BOPOHKH JeNuTeNbHble LmnHapudeckue (50-100 mo),
CTYIKA C TECTUKOM, (appopoBble YaIIKH, MUHIETH, (GUIBTPHI OyMakHble, BaTa, Mapl,
YacoBBIE CTEKJIA, DJEKTPOIUINTKH, JIA0OpaTOpHBIE INTATHBBI, CIIUPTOBBIE TOPEIKH, CIUYKH,
npubop AN MOJydeHus ra3oB (WIM NMpoOHMpKa € Ta300TBOAHON TpyOKoil), Aepxkarenu uis
IpOOUPOK, CKIISIHKM Il XPAaHEHUS] pEakTHBOB, pa3JaTOYHbIE JOTKH; XUMHUecKkue crakaHsl (50,
100 u 200 my); mmarenu; MUHLETHI; TUTEIbHbIE HIUMIbI; CEKyHIAOMEpHI (TailiMephl), MEpHbIE
npobupku (Ha 10-20 mu) u mepasie konOwr (25, 50, 100 u 200 mn), BoasiHas OaHs (WiIu
TEPMOCTAT), CTEKJIAHHBIE MNAJOYKM; KOHUYEcKHue KonoObl ans TutpoBanHus (50 m 100 mo);
UH/IMKATOpHBbIE TOJOCKUW [uid onpeaeneHus pH W cTaHgapTHas HMHIUKATOpHAas IIKaa;
YHUBEpCaJIbHBIA HHAMKATOP; muneTk Ha 1, 10, 50 mut (wnm go3aropst Ha 1, 5 u 10 mut), OropeTku
JUIsl TATPOBAHUA, MeauIIMHCKUE mmpuiibl Ha 100—150 mut, mabopaTopHbie W/UTU aHATTUTUYECKHE

Bechl, pH-MeTpbl, cymmibHbli mkad, u 1p. 1adboparopHoe 000py10BaHHUE.

3.2. UndopMmannoHHoe obecniedeHHe peajn3alui NporpaMmMbl

1. s peanuzanuu mporpaMMbl OMOIMOTEYHBIA (HOHT 00pa30BaTEIHLHON OpPraHU3alUK JOJDKEH
MMETh TeYaTHbIE W/WIKM DIEKTPOHHBIE OOpa3oBaTelbHble W HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE Ul HUCIIOJIb30BAHUS B OOpa30BaTEIbHOM IIPOLIECCE, HE CTaplle MSITH JIET C
MOMEHTA U3/IaHMUSI.



OCHOBHBIE UCTOYHUKHU:
Xumus. 10 kmace: yue6. mist oomeoopaszoBat. yupexaenuit/ O.C. I'abpuensu, ®©.H. Mackaes,

C.IO. [Tonomapes, B.U. Tepenun; nox pen. Tepenuna.- M.: JIpoda, 2021.

labpuensa O.C. Xumus. 11 knacc: yue6. as obmeodpaszosar. yupexaenuit/ O.C. I'abpuensH,
I'.T". JIericora - M.: llpocda, 2021.

O.C. I'abpuensn, N.I'. OctpoymoBa. Hactonbnas kaura yunrtens xumuu 10 kiacc. - M.: «bauk
u K», 2020.

Psi6oB M.A. Tectbl mo xumun. 11 kmacc: k yueObnuky O.C. I'abpuensHa «Xumus. 11 kmacc.
bazoBsrii ypoBeHb» - M.: U3parenbctBo «Ok3amen», 2020.

I'apa H.H., 3yeBa M.B. KontponbHbie U mpoBepodyHbIe padoThl Mo xumun. 10-11 xi1.: Meroz.
nocoowue. - M.: llpoda, 2020.

I'aBpyceiiko H.II. IlpoBepouHbie pabOTBI MO OpraHUYECKOW XUMHHU: JlMOaKT. MaTepua:
[Tocobue mst yuurens. - M.: [Ipocsemenue, 2020.

Haitnexo B.M. Kak HayuuTh HIKOJIBHUKOB pEIIaTh 3a7aud MO opraHuyeckoi xumuu: KH. s
yuurens. - M.: [Ipocsewenue 2020.

JlononHuTEIbHBIE HCTOYHUKH

Pymutuc T'.E. Xumusa. Opranunyeckas xumus. 10 xmace: yueb.qist  oOmieoOpas3oBar.
yupexJeHuit: 6a3oBblil ypoBeHb. - M.: [IpocBemenue, 2015.

Pymsutuc T'.E. Xumusa. OcnHoBbl oOmelr xumuu. 11 xmacc: yueO.yist  oOmreoOpasoBar.

yupexJieHui: 6a30BbIi ypoBeHb. - M.: [Ipocsemenue, 2015.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILINHBI
KoHTpons u©  oOmeHKa pe3yjibTaTOB  OCBOGHMsI y4yeOHOM  AMCHUIUIMHBI  OCYLIECTBISETCS
npernojaBaTesieM B TPOIECcCe MPOBEIACHHUS NPAKTUYECKUX 3aHATUH M J1abOpaTOpHBIX padoT,
KOHTPOJIbHBIX Pa0OT, TECTUPOBAHMUS, & TAKXKE BBIIIOJIHEHUS CTYI€HTAMU MHIMBUAYAJIBHBIX 3a/1aHUM.

Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHS
Oo6masi/npodeccuoHanbHast
KOMIIETeHI[HU
Pazjen 1. OcHOBBI CTPOEHUSI BelleCTBA
1. Tect «CTpoeHune aToMOB
OK 01 Tema 1.1. P
XUMHYECKHX 3JIEMEHTOB U MpUpOa
OK 02 CrpoeHue aTomMoB XUMHYECKOHN CBSI3M.
XUMHUYECKUX DJIEMEHTOB U 2. 3ama4yy Ha COCTaBJIEHHUE
MpUPOJa XUMHUUECKOU CBSI3U
XMUMUYECKHUX (POPMYIT IBYyXaTOMHBIX
COeIMHEHMH (OKCUIOB, CYIb(HIOB,
TUAPUJIOB U T.I1.).
OK.01 Tema 1.2. [IpakTuKO-OpHEHTHPOBAHHBIC
Ul. HepHOI[I/IquKI/Iﬁ 3AKOH TCOPCTUYCCKUC 3aJaHUs HA
OK 02 taGnuma JI.A. Menseneesa XapaKTepU3aLNI0 XUMHYECKUX
aJeMeHTOB: «MeTammueckue /
HEMETaAJIMYSCKHUE CBOMCTBA,
ANEKTPOOTPHULIATENBHOCTh U CPOICTBO
K 2JIEKTPOHY XMMHUYECKUX 3JIEMEHTOB
B COOTBETCTBUE C UX IIEKTPOHHBIM
CTPOEHHEM U MOJIOKEHUEM B
MEPUOANYECKON cucTeMe
XUMHUYECKUX 3eMeHToB [[. .




Paznen 2. Xumnuyeckue peakuuu

OK 01

Tema 2.1.

THUIBl XUMAYECKUX PEeaKIUi

1. 3agaun Ha cOCTaBICHUE
YpaBHEHUHN peaKLuid:

— COCIMHEHHUS, 3aMEeIICHHUS,
pas3ioxeHus, 0OMeHa 1 peakuui ¢
y4acTHEeM KOMITJIEKCHBIX COeMHEHHUN
(Ha mpuMepe THAPOKCOKOMITIIEKCOB
aJTIOMUHUS U [IUHKA);

— OKUCJIUTEIILHO-
BOCCTAHOBUTEIILHBIX PEAKLINH C
HCIOJIb30BaHUEM METO/1a
AJIEKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX
coeMHEeHMH (Ha mpumepe
THJIPOKCOKOMIUIEKCOB LIUHKA U
ATIOMUHHS).

2. 3ama4yn Ha pacyeT

KOJIMUECTBEHHBIX XapaKTEPUCTUK
MPOAYKTA PEAKLUH COETUHEHUS;
MacCOBOU WK OOBEMHOM TOJIH
BBIXO/Ia IPOJYKTa peaKLUuU
COEJIMHEHUS OT TEOPETUYECKU
BO3MOKHOT0; 00OBEMHBIX OTHOIIEHUH
ra3oB; KOJMYECTBEHHBIX
XapaKTePUCTHK UCXOIHBIX BEILECTB U
IPOIYKTOB PEAKLUH; Macchl (00beM,
KOJIMYECTBO BEILLECTBA) MPOAYKTa
peakLuy, eCau OJHO U3 BEIIECTB JaHO
B BHJIE PACTBOPA C ONPEIEICHHOM
MAacCOBOM J0JIe paCTBOPEHHOTO

BC€HOICCTBA.

OK 01

Tema 2.2.

DIEKTPOIUTHYECKAS
NUCCOLMALMSA U HOHHBIN
oOmeH

1. 3amaAuns Ha COCTABICHUE
MOJIEKYJISIPHBIX M HOHHBIX PEaKIni C
y4acTHUEM OKCHJIOB, KHCIIOT,
OCHOBAHMM U COJIeH, HOHHBIX
peaKIil TUAPOIN3a COJICH,
YCTaHOBJICHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI.

2. JlaboparopHas pabdorta «Peakiuun

TUZIPOITH3a».

Pa3nes 3. CTpoeHne U CBOHCTBAa HEOPraHUYECKUX BelleCTB




OK 01

Tewma 3.1.
Knaccuduxkarus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHUYECKHX BELICCTB

1. Tect «HomeHnknaTypa 1 Ha3BaHHE
HEOPraHWYECKUX BELIECTB UCXO U3
HX XUMHUYECKON (OpMYJIIbI WITH
COCTaBJICHHUE XUMHUYECKON (POPMYJIBI
HCXOJSl U3 Ha3BaHUS BEIIECTBA 1O
MEKIYHApOIHON WU TPUBUATIEHON
HOMEHKJIaType».

2. 3ajaum Ha pacdeT MacCOBOM JI0JH
(Macchl) XUMUYECKOTO DIIEMEHTA
(coenuHeHus) B MOJIEKyJie (cMech).
3. IlpakTrueckue 3agaHus 1o
KJIaccH(pUKAIUNA, HOMEHKIAType 1
XUMUYECKUM (popmysiam
HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB.

4. IlpakTHieckue 3aaHus Ha
olnpeeseHue XUMUIECKON
AKTUBHOCTH BEILIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKON CBS3H U THIIA
KPUCTAJUIMYECKOM PEILIETKH.

OK 01

Tema 3.2.
DOHU3NKO-XUMHYISCKIE
CBOMCTBa HEOPraHUYECKUX
BEILIECTB.

1. Tect «OCOOCHHOCTH XUMHUYECKHX
CBOWCTB OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM()OTEpHBIX
THIPOKCHIIOB U

coJiein.

2. 3ajaHusl HA COCTABIICHUE
YPaBHEHUN XUMHUUYECKUX PEAKIIUil C
Y9aCTHEM TPOCTHIX U CIIOKHBIX
HEOPTraHWYECKUX BEIIECTB: OKCUJIOB
MEeTaIoB, HEMETAIIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KUCIOT, OCHOBAaHUHN
1 aM(pOTEPHBIX THAPOKCHUJIOB,
HEOPraHUYEeCKUX COJIEH,
XapaKTePU3YIOIINX UX CBOWCTBA U
CrI0COOBI OTYYEHUSI.

3. IIpakTHKO-OpUEHTHUPOBAHHbIE
TEOPETUIECKHE 3aJJaHUs Ha CBOMCTBA
1 TIOJTy4CHHE HEOPTaHUUECKUX
BEILIECTB.

4. JlaboparopHas paboTta

«CBOiCTBa METAJUIOB U

HEMCTAJITIOB».

OK 01
OK 02

Tema 3.3.

[Ipon3BoACTBO
HEOPraHUYECKUX BEILLECTB.
3HaueHue U NPUMEHEHUE B
OBITY U Ha POU3BOJICTBE

IIpakTHKO-OpUEHTHPOBAHHBIE
3a/1aHus 110 COCTABJIECHUIO
XUMUYECKHUX PEAKIUN C y4aCTUEM
HEOPTraHWYECKHUX BEIIECTB,
HCIOJIb3YEMBIX IS UX
UIECHTU(QUKALUU U IPOMBIIIICHHBIX

Pa3znen 4. CTpoeHne U CBOiiCTBAa OPraHMYECKUX BEIECTB




OK 01.

Tema 4.1. Knaccudukanus,
CTPOCHHE ¥ HOMEHKIJIaTypa
OpPraHUYCCKUX BEIICCTB

1. 3anaHus Ha cocTaBlIieHUE Ha3BaHUI
OpraHNYEeCKUX COECIMHEHUN 110
TPUBUAIILHOMN WIIK MEXIYyHApOIHOU
CHCTEMaTUYECKON HOMEHKJIATYpE.
2. 3ajaHus Ha COCTABJICHUE MOJIHbBIX U
COKpAIEHHBIX CTPYKTYPHBIX (hOpMYIT

OpPTraHMYECKUX BEIIECTB OTIEIbHBIX
KJIACCOB.
3. 3agauu Ha ompe/eICHIE

npocTeiiel GopMyITbl OpraHMIeCKON
MOJICKYJIbI, UCXOJs U3 3JICMCHTHOI'O

cocrasa (B %).

OK 01.
OKO02.

Tema 4.2. CoiicTBa
OPTaHUYECKUX COSTUHEHUI

1. 3agaHus Ha cocTaBlieHUE
YpaBHEHUN XUMUUYECKUX PEAKIIUH C
y4acTHEM OpPTaHUYEeCKHX BEIIECTB Ha
OCHOBaHUM UX COCTaBa U CTPOEHUS.

2. 3anaHus HA COCTABJICHHE
YPaBHEHUN XUMHUYECKUX PEAKIIH,

WUTIOCTPUPYIOIINX XUMUYECKUE
CBOIICTBA C y4€TOM MEXaHU3MOB
MPOTEKaHUS TAHHBIX PEAKIUN U
TeHETUYECKOM CBA3M OPraHMYECKHUX
BEILECTB Pa3HbIX KJIACCOB.

3. PacuerHble 3a1a4u 110 YpaBHEHUAM
peakLmii ¢ ydacTUEeM OPraHuYeCKUx
BELIECTB.

4. JJaboparopnas pabota
«IlonydyeHue aTHIIEHA U U3YYEHHUE €TI0
CBOMCTBY.

OK 01.
OKO02.

Tema 4.2.

OpraHndyeckre BEIIeCTBA B
SKU3HENESTEIBHOCTH
uestoBeKa. [[pou3BOJICTBO U
PUMEHEHHUE OPraHUYECKUX

BCIICCTB B IIPOMBIIIIJICHHOCTU

[IpakTHKO-OpUEHTUPOBAHHbIE
3aJIaHMS 110 COCTABJICHHIO
XUMUYECKUX PEAKIUHN C yUacTHEM
OpraHUYECKHX BEIIECTB,
HCTIONb3YEMBIX JUISI KX
uacHTU(UKAIIMY B OBITY U

OPOMBIIIJICHHOCTH.
Paznen 5. Kunernyeckue U TepMOIHHAMHUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XMMHYECKHX
peakumi
OK 01 Tewma 5.1. 1. JJaboparopuas paboTa Ha BEIOOD:
OK 02 KHHeTHIeCKIe — «Omnpenenenne 3aBUCUMOCTH
CKOPOCTH pEaKIMK OT KOHLIEHTPAIUU

XHUMHUYCCKHUX peaKLII/Iﬁ

3aKOHOMCPHOCTHU IMPOTCKAHUA

pearupyrolux BEUIECTBY;

— «Omnpexnenenue 3aBUCUMOCTU
CKOPOCTH peakliy OT TEMIIEPATYPBL».
2. I[IpakTHKO-OpUEHTUPOBAHHBIE

TEOPETUYECKUE 3aJaHU Ha aHAJIN3
(haKkTOpOB, BIHSIOMNUX HA N3MEHEHUE

CKOpOCTHU XUMHUYECKOU pC€akuunu.




OK 01 Tema 5.2. 1. 3agauu Ha pacyeThl TEIUIOBBIX
OK 02 TepMOMHAMIUCCKIE 3P PEKTOB XUMHUYECKUX PEAKIIN 1
3aKOHOMEPHOCTH NpoTekanus| —CLPCACICHHIC THIIA peaKIi (o
XHMHUECKUX PeaKIIHii. TeroBoMy 3 (DEKTy: 3K30- U
PaBHOBeCHE XMMHYECKHX . SHIOTEPMUECKHE).
peaxiii . [IpakTHKO-OpUCHTUPOBAHHBIC
3aJ]aHKs Ha IPUMEHEHUE MIPUHITUIIA
Jle IllaTenbe A HaXOXKIEHUS
HaMpaBJICHUS] CMEIICHUS] PABHOBECHS
XUMUYECKON peakuu U aHAJIU3
(baKTOpOB, BIUSIONINX HA CMEIICHHUE
XUMHYECKOTO PABHOBECHSI.
3. JlabopaTtopHas padora «3yuenue
BJIMSIHUS pa3IMYHbIX (DaKTOPOB Ha
CMEIICHUE XUMHUYECKOTO
PaBHOBECHSI».
Pa3nen 6. IlucnepcHble cucrembl
OK 01 Tema 6.1. 1. 3a1aun Ha IPUTOTOBJICHUE
OK 02 JlucriepCHbIE CHCTEMBI 1 o 1 pacTBOpOB.
(hAKTOPBI X YCTONYHBOCTH . I[IpakTHKO-OpHUEHTHPOBAHHBIC
pacueTHbIC 3aJaHHs Ha TUCTICPCHBIC
CHUCTEMBI, HCITOJIb3yEeMbIe B OBITOBOM
Y MPOU3BOICTBEHHOMN IEATETLHOCTH
YeJI0BEKa.
OK 01 Tema 6.2. JlaGopatopHas paboTta (Ha BBIOOD):

Hccnenosanne cBOUCTB
JIMCTIEPCHBIX CUCTEM

— IIpuroroBiieHue pacTBOpPOB;
— HccnenoBanue aucnepcHbIX
CUCTEM.

Paznen 7. KauecTBeHHbIe peakiiy 00HApYKeHUs] OPraHNYeCKUX M HEOPraHM4eCKHX BellecTB

OK 01

Tema 7.1.

Oo6HapysxeHue
HEOPraHMYECKUX KaTHOHOB U
AQHMOHOB

1. JlaGoparopHas pabota (Ha BEIOOD):
— AHaJIUTUYECKHE PEAKIIUU KaTHOHOB
[-VI rpymm;
— AHaJIMTUYECKHE PEaKI[M1 aHUOHOB.
2. [IpakTuyeckue 3ajaHus Ha

COCTaBIICHUE YPABHEHUN peaKui
obHapyxeHus kKaTnoHoB [-VI rpynn
Y aHHOHOB, B T.4. B MOJIEKYJISIPHOU U
MOHHOHU (opmax.

OK 01

Tema 7.2.

C MCIIOJIb30BAaHNUEM
Ka4ECTBEHHBIX PEaKIUN

OOGHapyKeHre OpTaHUYECKUX
BEIICCTB OT/ICIbHBIX KJIACCOB

1. JIaGoparopHas pabota (Ha BEIOOD):
— KayecTBeHHbIE peakiy Ha
OTJIENbHBIE KJIACChl OPraHUYECKUX
BEIECTB;
— KauecTBeHHbIl aHAIN3
OpPTaHUYECKUX COSTMHEHUH 110
(YHKIIMOHATBHBIM TPYTITIaM.
2. IlpakTueckue 3aaHus Ha
COCTaBJICHNE KQ4eCTBEHHBIX PEaKIni
oOHapyKEHHS OPTaHUIECKUX
COETMHECHMI.




Pa3pen 8.

Xnmusa B ObITY U NPOU3BOACTBEHHOMW AEATENbLHOCTU YenoBeka

Tema 8.1. Xumust B ObiTy U

Keiic (¢ yuerom Oyaymiei

OK 01 . .
MIPOM3BOJCTBEHHON npodeccroHanbHOM AesITebHOCTH)
OK 02 NeSITeTIbHOCTH YeJI0OBeKa Bo3MosxHBIE TEMbI KEHCOB:
OK 04 1. Ilorenienyne KauMMara U
OK 07 BLICBOGO)KI[CHI/IC T'a30BBIX TUAPATOB
CO JIHA OKEaHa.
2. Bynymue MaTepuaisl AJ1s aBua-,
MaIIHHO- U IPHOOPOCTPOCHUSI.
3. HoBble MaTepHabl 115l COTHEUHBIX
Oarapeii.
4. JIexapcTBa HaA OCHOBE
PaCTUTCIIbHBIX ITPEIIapaToB.
OK 01 Tewma 8.2. Xumunueckuii 1. Tect «Opranndeckue u
OK 02 KOHTPOJIb KaueCcTBa HEOpPraHMYECKHUE BEIIeCTBa,
OK 07 MIPOJYKTOB MTUTAHUS BXOJISIIIIUE B COCTaB MPOTYKTOB

TTUTAHMS.
2. IIpakTUKO-OPUEHTUPOBAHHbBIE
3a/laHus 10 KyJIMHAPHON TeMaTHKe.
3. JlabopaTtopHas pabora (Ha BBIOOD):
— OOHapy)KeHHUE HUTPATOB B
MPOAYKTAaX MUTAHUS;

— WccrienoBanne NpoayKTOB ITUTAHUS
Ha HAJIMYHE yTIICBOOB (MyKa,
TBOPOT, MOJIOKO, HOTYPT) Ha HAJTNIHE
YIJIIEBOJIOB (Kpaxmall, TIF0K03a,
caxaposa).










