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1. O0mas xapakrepucTKa pado4eii nporpaMMsbl 00111€00pa30BaTeabHOMN 1M CIHIIJIHHbI

OV /.09 Xumus

1.1. MecTo AucHMILUINHBI B CTPYKTYpe o0pa3oBaTebHoi nporpammbl CITIO

O6meo6pa3oBaTenbHas
001eo0pa3oBaTeIbHOTO  [UKIa 00pa30BaTENbHOM MPOrpaMMbI

JUCHUITIIIMHA «XHMH

crenranbHOCTH 43.02.16 Typu3m M rocTenpuuMcTBO.

SABIIACTCA

00s13aTeIbHOMI YaCThIO
B coorBerctBud ¢ DPI'OC mo

1.2.11es1b ¥ IUIAHUPYEMbI€ Pe3YJbTATHI 0CBOEHUS THCHHUILINHBI:
1.2.1. Heapb u 3axa4u 001eo0pa3oBaTeIbHON TUCUUIIJIMHBI
DOpMUPOBAHHUE y CTYIEHTOB XMMHYECKOM COCTABIIIIOLIEN €CTECTBEHHO-HAyYHOW KApTHUHBI MHpa Kak
OCHOBBI IIPUHSATHUS PELICHUH B )KM3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTYalUSX, OTBETCTBEHHOTO NIOBE/ICHUS

B IIPUPOJIHOM Cpee.

3agaum QUCHMILIMHBI:
1) chopMupoBaTh MOHMMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHUX TPOIIECCOB M ABJICHHUN B
OKpY’Karollled cpele, LEJOCTHOW HAayYHOM KAapTUHBI MHpa, B3aMMOCBS3M U B3aUMO3aBHUCHMOCTHU

CCTCCTBCHHBIX HAYK;

2) pa3BUTh YMEHHsI MPOBOIUTH PACUCThI MO XMMHYCCKUM (DOpMyliaM U YpaBHEHHSM XUMHYECKHX
peaxkuui, IJIaHUPOBAaTh U HHTEPIPETUPOBATH PE3YJIBTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM IPOBEICHUS XUMUYECKHX OKCICPUMEHTAJBHBIX HCCIICAOBAHUIA C
COOJTIOICHHEM TTPAaBHJII O€30IIaCHOTO OOPAIICHHUS C BEIIECTBAMHU U JTA00OPAaTOPHBIM 000PYI0OBaHUEM;

4) pa3BUTh YMEHHUS aHAJIM3UPOBATh, OLICHUBATH, TPOBEPSTH HA IOCTOBEPHOCTH 1 00001aTh HH)OPMALIUIO
XUMHUYCCKOI'O XapaKTepa U3 pasiIiniHbIX KCTOYHUKOB,

5) copmupoBaTh yMEHHs MPOTHO3UPOBATH IIOCICACTBHS CBOCH JEATENBHOCTH W XUMHYECKHX
MIPUPOIHBIX, OBITOBBIX U MMPOU3BOICTBEHHBIX MPOIECCOB;

6) chopmMupoBaTh MOHMMAaHHE 3HAYMMOCTH JIOCTH)KCHHIl XMUMHYECKONH HAayKd W TEXHOJIOTMH s
Pa3BUTHSI COLIMATILHON U TIPOU3BOJICTBEHHOM cep.

1.2.2.

Ilnanupyemsle

pe3yJabTaTbl  OCBOCHUS

coorBercTBHH ¢ PI'OC CITIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue TUCHUIUTHHA UMeeT mpu hopmupoBannu u pazButun OK u I[TK

0o0meo0pazoBaTeIbHOM

AUCHMUIIJIMHBI B

Kox v HanmenoBanue
(¢popmupyembIX
KOMIIETEeHI M

IInanupyemMsblie pe3yJbTaTbl 0CBOCHHS JMCIUILIHHBI

Oo0mue

JAucuunimHapHbie (MpeaMeTHbIE)

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3agaq
npodeccnoHaNbHOMI
JeATeIbHOCTH
NPUMEHUTEIBHO K
pa3ITUYHBIM
KOHTEKCTaM

B gacTtu Tpy10BOrO BOCITUTAHMUS:

- TOTOBHOCTb K TPYy, OCO3HAHUE
IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

- TOTOBHOCTH K aKTHBHOM JESITENEHOCTH
TEXHOJIOTUYECKON U COMATBHOMN
HaIMpPaBIEHHOCTH, CIOCOOHOCTH
WHUIUUPOBATH, TUNTAHUPOBATH U
CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO
JeSTeIIbHOCTD;

- HHTEpeC K pa3audHbIM chepam
po¢eCCUOHATBHON IEATETHHOCTH,
OBnaneHne yHUBEPCAIbHBIMHU Y4€OHBIMH
MO3HABATEILHBIMU JICHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS:
-CaMOCTOATEIHLHO (POPMYITUPOBATH U
aKTyaJIM3HpOoBaTh NpobIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

- BJIAJIETh CUCTEMOM XUMHUYECKUX
3HAHUM, KOTOpasi BKIIFOYAET:
OCHOBOIOJIararolue moHsATUs
(XMMHYECKUH 3JIEMEHT, aToM,
ANIEKTpOHHAst 000J0YKa aToMa, s-, pP-,
d-a5exTpoHHBIE OPOUTAII ATOMOB,
MOH, MOJIEKYJ1a, BAJIEGHTHOCTD,
ANEKTPOOTPHULIATETLHOCTD, CTENIEHB
OKHUCIICHUS, XUMHYECKasi CBSI3b, MOJIb,
MOJIIpHas Macca, MOJISIPHBINH 00beM,
YIJIEPOAHBIN CKeNeT, (PYHKIIMOHATbHAS
rpyIIa, pajukal, H30Mepus, H30Mephbl,
TOMOJIOTMYECKHUN Psi/I, TOMOJIOTH,
YTJIEBOJOPObI, KUCIOPOI- U
a30TcojepKallue COeTUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIIECTBA
(yryieBoibl, JKUpHI, OCITKHU), MOHOMED,




-yCTaHaBJIUBATh CYIECTBEHHBIN MTPU3HAK
WJIM OCHOBAHMS /IJIs1 CPAaBHEHUS,
KJ1accuuKanuu U 0000IICHUS;
-OIPEIEIISTh 1EJH IeATEIbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPHH HX
JIOCTHKCHMS,

-BBISIBJISITH 3aKOHOMEPHOCTH M
MIPOTUBOPEYUS B pacCCMaTPUBAEMBIX
SIBJICHUSAX;

-BHOCUTH KOPPEKTHUBBI B ICSITEIILHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MTOCJIEICTBHUI
JEeITEIbHOCTH;

- pa3BUBATh KPEATHBHOE MBILJICHUE TIPU
pelICHUY KU3HESHHBIX MPO0JIeM

0) Oa30BBIC UCCIICIOBATEILCKHE
IEUCTBUS:

- BJIaJIETh HaBbIKAaMU y4eOHO-
HCCIIEA0BATENBCKON U IIPOEKTHON
NEATEITbHOCTH, HABBIKAMU Pa3PEIICHHS
pooem;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC
CBSI3U U aKTyaJIU3UPOBATh 3a/1a4Yy,
BBIIBUTATh TUIIOTE3Y €€ PeleHus,
HaxOJIUTh apTrYMEHTHI JJIs
JTI0Ka3aTelIbCTBa CBOMX YTBEPKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH
peuieHus;

- AaHAJIM3UPOBATH MOJTYyUYEHHBIE B X0O/I€
pelIeHus 3a/1auu pe3yJbTaThl,
KPUTUYECKH OLIEHUBATH MX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETb NIE€PEHOCUTH 3HAHUS B
MO3HABATENIBHYIO U MPAKTHYECKYIO
00J1aCTH KU3HEACATEILHOCTH,

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpeIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh
OpUTHHAJIBHBIE MOJX0/IbI U PEIICHUS;

- CITOCOOHOCTH MX HMCITOJIL30BaHUS B
MO3HaBaTEILHOU U COLMAJILHOM
MPaKTHUKE

MIOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTMHEHMUS,
KpUCTAJUITMYECKas pelieTKa, TUIIbI
XUMHUYECKUX PEAKIUI
(OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U SHIAOTEPMUUYECKUE, PEAKLIUU
HOHHOTO OOMEHA), pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
AJIEKTPOIIUTUYECKAS IUCCOLIAALMS,
OKUCITUTENb, BOCCTAHOBUTEIIb,
CKOpPOCTh XUMHUYECKOW PEaKLInH,
XUMHYECKOE PaBHOBECHUE), TCOPUH U
3aKOHBI (TEOPHSI XUMHYECKOTO
CTPOCHUSI OPTAaHNMYECKUX BEIIECTB
A.M. byrneposa, Teopus
AIEKTPOJIUTUYECKON JUCCOLMAIIHH,
nepuoanyeckuii 3akon .M.
MeneneeBa, 3aKOH COXpPAaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH A3BIK XUMHH,
(hakTOJIOTUYECKHE CBEACHUS O
CBOMCTBAX, COCTABE, IMOJIYYEHUHU U
0€301acHOM HCTIOJIb30BaHUHU
BAKHEUILINX HEOPTAaHUYECKUX U
OpPTaHWYECKHX BEIIECTB B OBITY H
MPaKTUYECKOU NeATEIbHOCTH
YEJI0BEKa;

- YMETh BBISIBIIATh XapaKTEpPHBIE
MPU3HAKK ¥ B3aUMOCBS3b
M3YYEHHBIX MOHATUHN, TIPUMEHSTD
COOTBETCTBYIOIINE MTOHITHUS TIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPTraHUYECKUX U OPTaHUYECKHUX
BELIECTB U UX MIPEBPALLECHUH; BBISBIATh
B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATUSMHU U MPEACTABICHUSAMU
JIPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh MCTIOJIH30BaTh HAUMEHOBAHUS
XUMHUYECKHUX COECIUHEHUM
MEXIyHApOIHOTO COr03a
TEOPETUYECKON U TPUKIIATHON XUMHUN
Y TPUBHAJLHBIC HA3BAHUS
BAYKHEHIIINX BEIIECTB (ITHUIIEH,
areTHIeH, TIUIEpHH, PeHo,
dbopManbaeru, yKCyCHas KHCIIOTa,
TJIMIUH, YTapHbBIN T'a3, YTIEKUCIIbII
ra3, aMMHUaK, raiieHast U3BeCTb,
HeralIeHasl H3BeCTh, MMThEBask CO/IA U
JPYTHX), COCTABIATH (DOPMYIIBI
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHHSI XUMHUUYECKHUX




peaxiuii, OObSICHATD UX CMBICIT;
MOATBEPK/IATh XapaKTEpHbIE
XMMHYECKHE CBONCTBA BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU
Y 3aMHUCAMU YPAaBHEHUN XUMHUECKUX
peakiuii;

- YMETh YCTaHaBJIUBATh
MIPUHAJIC)KHOCTh N3YUYEHHBIX
HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB K OIPEIEICHHBIM KJlaccaM U
rpymnmnaM CoeIMHEeHUH,
XapaKTepU30BaTh UX COCTaB U
BA)KHEWILINE CBOMCTBA; ONPEACIIATh
BHJIbI XUMHYECKHUX CBSI3EH
(xoBasleHTHAas!, MIOHHAS,
MeTaJUIM4ecKasi, BOJIOPO/IHAS ), THUITBI
KPUCTAJTTNYECKHUX PEIIETOK BEIIEeCTB;
KJIACCU(UITUPOBATH XUMUUICCKUE
peakiuu;

- c(hopMUpOBATH MPEACTABICHUSL: O
MaTepuaibHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSIX ¥ TO3HABAEMOCTH
SIBJICHUW TIPUPOABL; O MECTE U
3HaYEHUU XUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ POJIH B
o0ecreyeHnt yCTOMYMBOTO Pa3BUTHUS
YeJI0BEYECTBA: B PELLICHUU IpobiieM
JKOJIOTHYECKOU, JHEPIrEeTUYECKON U
MUIIEBON O€30MMaCHOCTH, B pa3BUTUU
MEIUIMHBI, CO3IAHUH HOBBIX
MaTepuaioB, HOBBIX MCTOYHHUKOB
SHEpIuu, B 00ecreyeHun
paroHaIbHOIO
MPUPOJONOIB30BAHUS, B
(hopMHUPOBaHUHM MUPOBO33PEHUS U
o0mieil KynpTyphl 4YeloBeKa, a
TaKXe IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 37J0POBBIO U
MPUPOAHON Cpenie;

- BJIAJIETh CUCTEMON XUMHUYECKUX
3HaHWH, KOTOpask BKIIFOYAET:
OCHOBOIOJIArat0IIIE TOHATHS
(TOTIOTHUTENTFHO K CUCTEME TTOHSATHIA
0a30BOT0 YPOBHS) - H30TOIIHI,
OCHOBHOE€ U BO30YKIEHHOE
COCTOSTHUE aToMa, THOpUIU3aIUs
aTOMHBIX OpOUTANICH, XUMUYECKas
cBs3b (" " u ", KpaTHBIE CBSI3H),
MOJISIpHAsT KOHIIEHTPAIHs,
CTPYKTypHas popmyIia, U30Mepust
(cTpykTypHas, reomeTpudeckas (Iuc-
TpaHC-U30MEPHsl), TUIIbI XUMUYECKUX




peaxiuii (roMo- ¥ reTepOreHHbIE,
o0paTtumMble 1 HEOOPATUMBIE),
pacTBOpPHI (MICTUHHBIE, TUCTIEPCHBIC
CHCTEMBI), KpUCTAJUIOTHIPATBI,
CTEMEHb IUCCOLMALINH, IIEKTPOIIU3,
KPEKUHT, pU(OPMHHT); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHYECKHE 3HAHNS,
JIeKale B OCHOBE IOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SBJICHU, COBDEMEHHBIE
MPE/ICTAaBIICHHUS O CTPOCHHHU BEILIECTBA
Ha aTOMHOM, MOJIEKYJISIPHOM U
HA/IMOJICKYJISIPHOM YPOBHSIX;
MIPEJICTABJICHHS O MEXaHU3MaX
XUMHYECKUX PEAKIUH,
TEPMOJUHAMHYECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTSX HX
MPOTEKAHHS, O XHMUIECKOM
PaBHOBECHH, IUCIIEPCHBIX CUCTEMAX,
(haKTOJIOTUYECKHE CBEICHHS O
CBOIICTBAxX, COCTaBe, MOJIYYCHUHU U
0€3011acCHOM HCII0JIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX U
OpPraHUYeCKUX BEIECTB B OBITY U
MPAKTUIECKON AESITENFHOCTH
4esoBeKa; OOLINX HayYHBIX
MPUHIIMIIAX XUMUYECKOTO
MIPOM3BOICTBA (HA pUMeEpe
IIPOM3BOJICTBA CEPHOI KHCIIOTHI,
amMMHaKa, MeTaHoJja, epepadboTKu
HEPTH);

- yMETh TPOBOJIUTH PACUETHl IO
XUMHUYECKUM (QopMmyiamM U
YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHH C
UCMOJIb30BaHUEM (PU3HUYECKHUX
BENWYHUH (Macchl, 00beMa razos,
KOJINYECTBA BEILIECTBA),
XapaKTEpU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOI CTOPOHBI: PAaCUETHI
M0 HAXOXKACHUIO XUMHUYECKOU
(dbopMyIIBI BEMIECTBA; pacueThl MACCHI
(o0bema, KoIMYecTBa BEIIECTBA)
NPOJYKTa PEaKLUH, €CIIU OJJHO U3
MCXOJIHBIX BEUIECTB JIaHO B BHIC
pacTBopa C OnpeIeTIeHHON MacCOBOM
JIOJIEN PaCTBOPEHHOIO BEUIECTBA HIIH
JIaHO B U30BITKE (MMEET MPUMECH ),
pacyeTsl MacCOBOM MIIH 00BEMHOM
JIOJIM BBIXO/1a TIPOJIYKTA PEAKIINU;
pacdeTsl TermiaoBoro 3¢ dexra
peaxiuii, 00bEeMHBIX OTHOIICHHIA




ras3os;

- YMETb BBISBIIATh XapaKTE€pPHbIE
IIPU3HAKU U B3aHMOCBS3b H3Y4EHHBIX
MIOHATUM, IPUMEHSATh
COOTBETCTBYIOILUE ITOHATHS IIPU
ONMCAHUU CTPOCHHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB U UX NIPEBPALLECHUN;
BBISIBJIATH B3aUMOCBSI3b XUMHUYECKUX
3HAHWUN C OHATUSAMHU U
IIPEACTaBICHUAMH JPYTUX IPEIMETOB
JUIs 00JIee OCO3HAHHOTO TIOHUMAHUS
U 00BACHEHMSI CYLTHOCTH
MaTepUaIbHOTO €JUHCTBA MUPA;
MCII0JIb30BaTh CUCTEMHBIE
XUMHUECKNE 3HAHUS 111 00bSCHEHUS
Y IIPOTHO3UPOBAHHUS SBICHUH,
MMEIOIINX €CTECTBEHHOHAYUHYIO
IIPUPOLY;

- YMETb UCII0JIb30BaTh HAUMEHOBAHUS
XUMHUYECKUX COEIMHEHUM
MEXYHapOAHOI'O COH03a
TEOPETUYECKON U NPUKIIAAHON XUMHN
Y TPUBHAJIbHBIC HA3BAHUS BELIECTB,
OTHOCSIIIMXCS K M3YYEHHBIM KJ1accaM
OpPraHMYECKHUX U HEOPraHMYECKHUX
COCIMHEHHH; NCITOJIb30BaTh
XUMHYECKYIO CHMBOJIUKY IS
cocTaBiieHus (popmyi
HEOPraHUYECKUX BEILECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPALLICHHBIX U
CKEJIETHBIX ) (POPMYJI OpraHU4ECKHX
BELIECTB; COCTABIISITh YPABHEHHUS
XUMHUYECKHUX PEAKINI U pacKpbIBaTh
UX CYIIHOCTb: OKMCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKuil
IIOCPEACTBOM COCTaBJIEHUS
AIIEKTPOHHOTO OanaHca 3TUX peaKuii;
peakiuii HOHHOro OOMeHa MyTeM
COCTaBJIEHUS! MX TMOJHBIX U
COKPAILEHHBIX MOHHBIX YPaBHEHUH;
pEeaKIMil TUIPOJIN3a, PEAKIUI
KOMILIEeKcO0Opa3oBaHus (Ha
pUMepe THIPOKCOKOMITIIEKCOB
[IUHKA U QJIIOMUHUS); TOJITBEPKIATh
XapaKTepHble XUMHUYECKHUE CBOICTBA
BELIECTB COOTBETCTBYIOLIUMU
AKCIIEPUMEHTAaMU U 3aITUCSIMHU
YPaBHEHUN XUMHYECKUX PEAKLIU;

- YMETb KJIaCCU(PUITUPOBATH
HEOpPraHMYECKNE U OPTaHUYECKUE




BEIIIECTBA U XMMHUYECKHE PEAKIINN,
CaMOCTOSITENILHO BBIOMPATH
OCHOBAHMS U KPUTEPUU TS
KJIacCU(UKALIUN U3Y9aeMBbIX
XUMHUYECKUX OOBEKTOB;
XapaKTepu30BaTh COCTaB U
BA)KHEWILIE CBOMCTBA BEILIECTB,
IIPUHAUIEKALIMX K ONPEICICHHBIM
KJIaccaM U IpyIiam COeIMHeHN I
(mpocThIe BEUIECTBa, OKCUIBI,
THJPOKCUIBI, COJIH; YTIIE€BOJOPOIbI,
pocThie 3(UPBI, COUPTHI, PEHOIBI,
aJIbJIeTU/1bl, KETOHBI, KApOOHOBBIE
KHCJIOTHI, CJIO’KHBIE 3(UPbI, )KUPBL,
YIJI€BObI, aMUHBI, AMUHOKHCIIOTHI,
O€JIKM); TPUMEHSThH 3HAHUS O COCTaBe
U CBOWCTBAX BELIECTB JJIs
JKCIIEPUMEHTAIILHOM ITPOBEPKU
TUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKAHUS
XUMHUYECKUX PEAKIUN U
IIPOTHO3UPOBAHUS BO3MOXHOCTEH HX
OCYILIECTBIICHUS;

yMEeTh MOATBEPXKIaTh Ha
KOHKPETHBIX INPUMEpPAX XapakTep
3aBHCHUMOCTH PEaKLIHNOHHON
CIIOCOOHOCTH OPTaHUYECKUX
COEJIMHEHUI OT KPAaTHOCTH U THIIA
koBasieHTHOM cBsi3u (" "u ™),
B3aMMHOT'O BJIMSTHHSL AaTOMOB M TPYIII
aTOMOB B MOJIEKYJIaxX; a TAKKe OT
0coOeHHOCTEH peanu3auu
Pa3IMYHBIX MEXAHU3MOB ITPOTEKAHUS
peaxkuuii;

- YMETb XapaKTepru30BaTh
3JIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YKJI€HHOM
COCTOSIHMH) U MOHOB XUMHUYECKUX
a1eMeHTOB | - 4 mepnoioB
ITepnonnueckoii cucremst 1. 1.
Menneneesa 1 UX BaJICHTHBIE
BO3MOYKHOCTH, UCTIOJIb3YsI IIOHATHS
"s", "p", "d-smexTpoHHbIE"
opOuTaIM, SHEPreTHUECKUE YpPOBHH;
00BSACHATH 3aKOHOMEPHOCTHU
MU3MEHEHHUS CBOMCTB XUMUYECKHX
AIIEMEHTOB M 00pazyeMbIX HUMH
COEJIMHEHUI MO0 NEPUOAAM U IPYIIIAM.

OK 02. Ucnomp30BaTh
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHaJIN3a U
HHTEPIpETALUU

B o6mactu neHHOCTH HayYHOTO
IIO3HAHUA:

- chopMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIONIETO COBPEMEHHOMY

- YMETh IUIAHUPOBATh U BBHITIOJIHSTH
XUMUYECKUN 3KCIIEPUMEHT
(mpeBpallieHus: OpraHUYECKUX
BEILIECTB [PY HATPEBAHUU, TTOJTYYECHHUE




nHpopManuu, u
nH(pOPMAaLMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeccHoHaIbHON
JeSATeIbHOCTH

YPOBHIO pa3BUTHS HAyKH U
OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO
Ha JIMaJiore KyJabTyp, CIOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHUDE;

- COBEPIIEHCTBOBAHUE SA3bIKOBOU U
YUTATENIbCKOM KYJIbTYphl KaK CpeICTBa
B3aMMOJICHCTBHS MEXTy JTIOAbMU U
MIO3HAHUS MHPA;

- OCO3HAHME LICHHOCTU HAay4YHOH
NesITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITEIbHOCTD
WHIWBUIYAIBHO U B TPYIIIIE;
OBnazieHne yHUBEPCAIbHBIMU y4EOHBIMU
MO3HABATEIbHBIMU JACHCTBUSIMH:

B) paboTa ¢ nHpopMaIuei:

- BJIJIETh HABBIKAMH TTOJTyYCHHS
nHGOpPMAIUY U3 HCTOYHIKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJILHO OCYILECTBIISATh
MOMCK, aHAJIN3, CHCTEMATU3aINIO 1
UMHTEpIpeTaluio nHhopMaluu
pa3UYHBIX BUIOB U GOpPM
IIPEJICTABICHMUS;

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX
¢dopmarax ¢ y4eToM Ha3Ha4eHUs
nHGOpPMAIINY U LIEIEBOH ayIUTOPHH,
BbIOMpast ONTUMANIBHYIO (hopMy
MIPEJICTaBIICHNUS U BU3yaTH3aIlHH;

- OLICHUBATh JI0OCTOBEPHOCTH,
JETUTUMHOCTH WHPOPMAIINH, €€
COOTBETCTBHE MTPABOBBIM U MOPAJIBHO-
THYECKUM HOpMaM;

- ICHOJIB30BATh CPEACTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI1 B
peleHIH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OpraHU3aIllMOHHBIX
3a/1a4 ¢ COOI0IeHUEeM TpeOOBaHM
SPrOHOMHUKH, TEXHUKHU O€30MacCHOCTH,
TUTHUEHBI, pecypcocOepeKeHus,
MIPABOBBIX U ITUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30MMacHOCTH;

- BJIaJIeTh HaBbIKAaMH PAacllO3HaBaHUS U
3aluThl HH(pOpPMaLUH,
MH(OPMAIMOHHOM 6€30MacHOCTH
JMYHOCTH;

9TUJICHA U U3YYCHUC CTO CBOI\/'ICTB,

KauCCTBCHHBIC PCAKIIMHN Ha aJIbACTHU/IbI,

KpaxmaJl, yKCyCHYIO KHUCIIOTY;

JieHaTypanys OeJIKOB P HarpeBaHuH,
L[BETHbIE PEAKLIUU OEIKOB; IPOBOIUTH
peaKuuy MIOHHOTO 00OMEHa, ONPEIENIATh

Cpey BOJIHBIX PaCTBOPOB,

KayeCTBEHHBIC pEaKkIuy Ha Cynbdar-,

Kap60HaT' " XJIOPHU - aHHUOHBI, HA
KaTHUOH aMMOHUS; pCIIaTh

SKCIICPUMEHTAIILHBIC 3a/1a4M 110 TEMaM

"Merambt" u "Hemeranis") B

COOTBETCTBUM C IIPpaBUJIaMU TCEXHUKH

0€30I1aCHOCTH MPU OOPALIEHUH C
BEILIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHUEM; TIPEJCTABIATH
pe3yabTaThl XMMUYECKOTO
AKCIIEPUMEHTA B (hOpMeE 3arucu
YpPaBHEHU COOTBETCTBYIOLIUX

peakuuii 1 GOopMyTHUPOBATH BHIBOJIBI HA

OCHOBC OTUX PC3YJIbTATOB,

- YMETb aHAJIU3UPOBATh XUMUYECKYIO
MH(POPMALHIO, TOITY4YaEMYI0 U3 Pa3HbIX

HMCTOYHHMKOB (CPEJICTB MacCOBOM
uH(popmanuu, cetb HTEpHET U
IpyrHe);

- BJIaICTh OCHOBHBIMU ME€TOIaMN
HAaYYHOT'O ITO3HAHUA BCUICCTB U

XUMUYECKHX SIBJIEHUH (HaOII0IeHne,

U3MEpEHUE, DKCIIEPUMEHT,
MOJIETTUPOBaHUE);

- YMETb POBOJUTH PACYETHI T10
XUMHUYECKUM (popMysam U

YpaBHCHUAM XUMHYCCKUX peaKI_II/Iﬁ C

UCIIOJIb30BaHNEM (PU3UUYECKUX
BEJIMYMH, XapaKTEPU3YIOINX
BEILECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa
(HOpMaJTbHBIE YCIIOBHS) TAa30B,

KOJIMYECCTBA BCIICCTBA, UCIIOJIb30BaTh
CHCTCMHBIC XUMHWUYCCKHNEC 3HAHUA OJIA
MMPUHATHA pCH_IeHI/Iﬁ B KOHKPCTHBIX
KN3HCHHBIX CHUTYyallUAX, CBA3AHHBIX
C BCHICCTBAMU U HX IIPUMCHCHUCM,

- YMETb CaMOCTOATEIIbHO IIJIAaHUPOBATH

" IPpOBOIUTH XUMHYECKUI

AKCIEPUMEHT (MTOJTyYeHHE U U3yUeHHE

CBOICTB HCOPraHN4YCCKUX U
OpPraHru4YeCKuUX BCIICCTB,
Ka4CCTBCHHBIC PCAKIIUN

YIJI€BOAOPOAOB PA3IUYHBIX KJIACCOB U
KHCJIOPOJICOACPKAIINX OPraHUYECKUX
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BEILIECTB, PEIICHHE IKCIIEPUMEHTATBbHBIX
3a1a4 M0 PACIO3HABAHHIO
HEOPraHMYECKUX U OPraHUYECKUX
BEIIIECTB) C COOJIIOJICHUEM TIPaBUII
0e301macHoOro oOparieHus ¢ BEIeCTBaMU
1 1a00paTOpPHBIM 000PYIOBaHUEM,
(bopMyIpoBaTh LIEIH UCCIEI0BAHUS,
NPEJOCTABIIATH B pa3IMuHON popme
pe3yNbTaThl SKCIIEPUMEHTA,
aHAJM3UPOBATh U OI[CHUBAThH MX
JIOCTOBEPHOCTH;

- YMETh OCYILIECTBIATh
L[eJICHAIIPaBICHHbIN MTOUCK
XUMUYECKON HH(OpMaIiu B
pa3IMYHbIX UCTOYHUKAX (HAydyHas U
y4ueOHO-Hay4Hasl JIuTepaTypa,
CpeICTBa MaccoBOI HH(pOpPMAIIHH,
ceTh MIHTEpHET U Opyrue),
KPUTHYECKH aHAIN3UPOBATh
XUMHUYECKYI0 HH(POPMAIIHUIO,
nepepadaTbIBaTh €€ U UCTI0Ih30BATh
B COOTBETCTBUU C IMOCTABJICHHOMN
y4ueOHOM 3a/1aueit;

BJIa/IETh CUCTEMOM 3HaHUN O METO/Iax
HAaY4YHOTO IMO3HAHUS SIBJICHUI
IPUPO/IBI, UCTIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX U YMEHHSIMHU
MPUMEHSITh 9TH 3HAHUS TIPU
HKCIIEPUMEHTATBHOM HCCIICIOBAHUT
BEILIECTB U JUIsl OOBSICHEHUS
XAMHUYECKUX SIBJICHUH, IMEIOTITIX
MECTO B IIPHUPO/IE MPAKTUUECKON
NeSITETTHHOCTH YeJIOBEeKa U B
MIOBCEIHEBHOM JKU3HU;

OK 04. O¢pdexTnBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJIJIEKTUBE
Y KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOINPEEIICHHUIO;

- OBJIaJICHHE HaBBIKAaMH Y4eOHO-
HCCIIEA0BATENbCKOM, IPOEKTHON U
COLIMAJIbHOM JESITENbHOCTH;
OBilaieHne yHUBEPCATbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:
0) COBMeCTHasI IeATEITbHOCTb:

- IOHUMATh U UCIIOJIb30BaTh
MPEUMYIIECTBA KOMaHIHON U
WH/IMBUYAIbHOU paboThI;

- IPUHAMATH LIEJIM COBMECTHOM
JESTEIbHOCTH, OPTaHU30BbIBAaTh U
KOOPJIUHUPOBATH JCUCTBUSA I10 €€
JOCTUKEHHIO: COCTaBJIATH IJIaH
JNEUCTBUM, PACIIPEAEIATh POJIM C Y4ETOM
MHEHHMH YYaCTHUKOB O0CYKJIaTh

- YMETh IJIAHUPOBATH U BBITIOJIHATH
XUMHYECKHUH IKCIIEPUMEHT
(TIpeBpaleHus OpraHuIeCKUX
BEIIECTB MPU HarpeBaHUM, MOJyICHUE
STHJICHA U U3yYCHHE eTO CBOICTB,
KaueCTBEHHBIC PEAKIINH Ha
QJIBJICTHJIBI, KpaxMall, YKCYCHYIO
KHCIIOTY; ICHaTypalus OeIKOB MpH
HarpeBaHWH, IIBETHBIC PEAKIIHH
0eNKOB; MTPOBOJAUTH PEAKIIUU HOHHOTO
oOMeHa, OnpeesTh Cpeay BOJHbIX
pPacTBOPOB, KAUE€CTBEHHBIEC PEAKITUU
Ha cynbdart-, KapOOHAT- U XJIOPHU/I-
AQHUOHBI, HA KATHOH aMMOHWUS; PeIlIaTh
IKCIIEPUMEHTAITLHBIC 3a/Ia9H

o Temam "Metamibl" u
"HemeTtanns'") B COOTBETCTBUU C
MIpaBWJIAMU TEXHUKH 0€30MaCHOCTH
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pe3yNbTaThl COBMECTHON pabOTHI;

- KOOPJIMHUPOBATH U BBIMIOJHATH PabOTy
B YCIIOBUSIX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJIATH MO3UTUBHOE
CTpaTErHYeCcKOe MOBEJACHUE B PA3TUIHBIX
CUTYaIUsIX, IPOSIBIIATH TBOPUYECTBO U
BooOpakeHue, ObITh HHUITUATUBHBIM
OBnazneHue yHUBEPCAIbHBIMU
PETYJISATUBHBIMU JICHCTBUSIMU:

T') IPUHATHE ce0s U APYTUX JIIOJICH:

- IPUHUMATHh MOTHUBBI U APTYMEHTBI
JPYTUX JI0JIel IPU aHAJIKU3€ PE3yJIbTaTOB
JeSTEILHOCTH,

- IPU3HABATh CBOE MPaBO U MPABO
JIPYTUX JII0/IeH Ha OMIMOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU
C TO3HIIMU JPYTOTO YeJIOBEeKa

TpH 0OpAICHNH C BEIIECTBAMH H
1abopaTopHbIM 000pYyIOBaHUEM;
IPEIICTABIISTH PE3yJIbTAThI

XUMHUYECKOT0 KCIIEPUMEHTa B (popme
3alMCH YPAaBHEHUI COOTBETCTBYIOIMX
peakiii 1 GOpMYITHPOBAThH BEIBOJIBI HA

OCHOBE 3TUX PE3YyJbTaTOB;

- YMETb CAMOCTOSITEIILHO
IJIAHUPOBATH U TPOBOJIUTH
XAMHYECKHUMN IKCIIEPUMEHT
(monydeHue U u3yuyeHue CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB, KAUECTBEHHBIEC PEAKIIUN

YIJIEBOAOPOAOB Pa3IMYHBIX KIACCOB U
KHUCIIOPOJICOIEPIKALIUX OPraHNYEeCKUX

BCIICCTB, PCHICHUC
OKCIICPUMCHTAJIbHBIX 3a/1a4 110

Ppacrio3HaBaHWO HCOPraHUYCCKUX U

OpPraHMYECKUX BEIIECTB) C

CO6J'IIO,Z[€HI/I€M IIpaBUJI 0e3011acHOro

oOpalleHus C BEIIECTBAMU U
71a00paTopHBIM 000PYAOBAHUEM,

(hopMyIHpOBATH IIETTU HCCIIEOBAHUS,
MPEIOCTABIATE B pa3InyHON opme

pe3ybTaThl IKCIIEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBATH UX
JIOCTOBEPHOCTB;

OK 07. CopneiicTBOBaTh
COXPaHEHHIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuto,
MIPUMEHSITH 3HaHUSI 00
M3MEHEHMHU KJIMMaTa,
TIPUHITHAITHI
OepexKIMBOTO
IIPOU3BOJICTBA,

3¢ HeKTUBHO
JIECTBOBAThH B
YpE3BbIYANHBIX
CUTYyalUsAX

B oGnacTi 5K0J0r14eCcKOro BOCIIMTAHM:
- chopMHPOBAHHOCTH IKOIOTUYECKOM
KYJbTYpbI, TOHUMaHUE BIUSHUS
COLMAJIBHO- SKOHOMHYECKHX IPOLIECCOB
Ha COCTOSIHME IIPUPOJTHON U
COLIMAJIBHOW CpeJlbl, OCO3HAHUE
JI00AJBFHOTO XapaKTepa IKOJIOTHIECKUX
npobiuem;

- IUITAHUPOBAHUE U OCYLIECTBICHUE
JIEWCTBUI B OKPYKAIOIIEH Cpelie Ha
OCHOBE 3HaHHUS LENEH YCTOMUUBOTO
pPa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HENPUATUE IECUCTBUN,
MPUHOCSIINX BPEA OKPYKAOLIEH CPENE;
- YMEHUE NMPOTHO3UPOBATH
HEOIaronpusTHBIE SKOJIOTUUECKHE
MOCIEACTBUS TPEAITPUHUMAEMBIX
JEWCTBUM, IPEIOTBPAIIATh HX;

- paclIMpEHHUE OMBITA AEATEIBHOCTH
AKOJIOTUYECKOW HANPaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAaMH y4eOHO-
HCCIIEA0BATENbCKOM, POEKTHON U
COLIMAJIbHON AeSITeIbHOCTH;

- chopMUpOBaTh MPEACTABICHUS: O

XHUMHYECKOM COCTaBIISIONMICH

€CTECTBEHHOHAY4YHO! KapTHHBI MUPA,

pPOJIM XMMUU B TIO3HAHUH SIBJICHUI
MIPUPObI, B POPMUPOBAHUU

MBIIMUJICHUSA U KYJIBTYPbI JINYHOCTH, €€

(YHKIIMOHAIEHOM TPaMOTHOCTH,
HEOOXOAUMOM JUIs perIeHus

NPaKTUYECKUX 3a/1a4 U SKOJIOTHUECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY

3JI0POBBIO U IPUPOIHOM CpeEE;

- YMETh CO0JIt0/1aTh IPaBUiIa
9KOJIOTMYECKH 11€TECO00Pa3HOTO0
MOBEJICHUS B OBITY U TPYJOBOM
JEATEIbHOCTH B IIEJAX COXPAHEHUS
CBOETO 3/10POBbS M OKPY’KaIOIIEH
MIPUPOTHOM CPEIbl; YUUTHIBATh

OITACHOCTH BO3JE€MCTBUS HA KUBBIE
OpPraHu3MBbl OIPEJETIEHHBIX BEIIECTB,

MOHNUMAas CMBICT ITOKa3aTeNs
MpEeIEIbHON JOYCTUMOMN
KOHIICHTPALINH;

- YMETh POTHO3UPOBATH,
AQHAJIM3UPOBATH U OLIEHUBATH C
MO3UITAHN YKOJIOTHYSCKOM
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0€30I1aCHOCTH IIOCJIEACTBUSA OBITOBOI
Y MIPOU3BOJICTBEHHOM JIESITEIIbHOCTH
YEJI0BEKa, CBA3aHHOM ¢ repepaboTKon
BEILIECTB; UCIOJIb30BATh IMOJTYyYEHHBIE
3HAHUSA 7151 IPUHSTUS TPAMOTHBIX
peleHni MPoOIeM B CUTYAIHSX,
CBSI3aHHBIX C XMHEH;

- YMETh OCO3HABATh OIACHOCTh
BO3JICUCTBUS HA )KHBbIE OPraHU3MbI
OIPE/ICNICHHBIX BEIIECTB, TOHUMAs
CMBICJI TIOKa3aTesl MpeIesIbHOM
JOMYCTUMOMN KOHIICHTPAIUH, U
HOSICHSITh Ha IPUMEpax CrocoObI
YMEHBIIICHUS U TIPEOTBPAIICHUS UX
BPEIHOTO BO3ACHCTBUS HA OPTaHU3M
YEJIOBEKA.

2. CTpyKTYypa U coaep:kaHue 0011e00pa30BaTeIbHON AU CHUTLIMHBI

2.1. O0Bbem 006111€00pa30BaTENbHON AUCHUIIIMHBI U BUAbI Y4EOHOM pabOThI

Bup yuyeOHoii padoTbl Obnem 5
yacax

O0bem 001e00pa3oBaTe/LHONH NPOrPaMMBbl IMCIUIIIHHbI 82

B TOM YHUCIIE:

OcHOBHOE coJepkaHne | 82

B TOM YHCIIE:

TEOPETUYECKOe 00yUeHHE 36
MPaKTUYECKHUE 3aHATUSA 46
IIpomexyTounas arrectauus: KonrposbHas pabora — 1 cemectp, 3auer — 2 cemecTp
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2.2. TemaTu4yeckuia

IIJIAH U COAEPKAHUE 06m906pa30BaTeHLHOﬁ JAUCHUIIINHBI

HaumenoBanue Coaep:xanue yueOHOro Mmarepuasa (0CHOBHOe U NPodecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem | Popmupyembie
pa3/iesioB U TeM Ja00paTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHH) YacoB | KOMIIETEHUHH
1 2 3 4
Pazjien 1. OcHOBBI CTPOEHHSI BellleCTBA 12
Tema 1.1. Ctpoenue Coaeprxanue yueOHOIro MaTepuaJa 6
aTOMOB XUMHMYECKHUX CoBpeMeHHass MOJeNb CTPOCHHsS aToMa. OIIEKTpOHHAass KoHGurypauus aroma. Kraccudukanus
3JIEMEHTOB M IPUPOJIA | XUMHYECKHUX JJIEMEHTOB (S-, P-, O-ayieMeHThI). BasieHTHBIC 3JIeKTpOHBI. BaleHTHOCTh. DJEKTpOHHAs
XUMHYECKOH CBSI3U MPUPOJIa XUMUYECKOM CBSI3U. DIJIEKTPOOTpULIATENbHOCTh. KoOBalleHTHast CBs3b, €€ Pa3HOBUIHOCTH U 6
MeXaHU3Mbl 00pa3oBaHusl (OOMEHHBIN U TOHOPHO-aKUENTOpHBIN). MoHHas cBsA3b. MeTtannuueckas CBs3b.
Bonoponnas cBa3p. MexMoIieKysipHble B3aUMOEHCTBHUS.
N3oTorbl, 0CHOBHOE M BO30YXKJIEHHOE COCTOSTHHUE aTOMa, THOpUAN3allis aTOMHBIX OpOUTasei.
IIpakTHYecKkne 3aHATHS 2 OK 1
Pemenne mpakTuueckux 3aJaHUil Ha COCTaBJICHHE SJIEKTPOHHO-Tpaduueckux Qopmyin snemeHToB 1—4
MIEPUOIOB.
Pemenne 3amaHuii Ha HCNOJIB30BAHME XHMMHYECKOM CUMBOJMKA M Ha3BaHWM COEIMHEHHM IO
HOMEHKJIAType 2
MEXIYHapOAHOIO COK3a TEOPETUYECKOW U MPUKIAJAHOM XUMUM M TPUBMAIBHBIX Ha3BaHUM Ui
COCTaBJICHUS] XUMUYECKUX (OPMYJI IBYXaTOMHBIX COEIMHEHHUH (OKCHIOB, CYyIb(UA0B, TUAPUIOB U T.I.) U
JPYTUX HEOPTaHUYECKUX COETMHEHUN OTAENIbHBIX KJIacCOB.
Tema 1.2. IIpakTnyeckue 3aHATHSA 4
Ilepuonnueckuii 3akoH | [lepuonuyeckass cucrema xumudeckux odnemeHtoB J[.M. MenneneeBa. @Du3WyecKkuil  CMBICHT
u Tabnauna [lepuognueckoro 3akoHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHYECKHX
J.1. Menneneesa 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTBIX W CIIOKHBIX BELIECTB B COOTBETCTBUM C IOJIOKEHHEM
xumuueckoro aneMenta B Ilepuoanueckoil cucreme. MupoBO33peHUYECKOE U HAyYHOE 3HAYEHHUE
Ilepuognueckoro 3axona J[.M. MenneneeBa. Ilpornoszsr JI.MI. MenneneeBa. OTKpBITHE HOBBIX 4 OK 01. OK 02
XMMHYECKHUX JIEMEHTOB. ’
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha XapaKTepU3ALHI0 XHMHUYECKUX
3JIeMEHTOB «MeTayuinyeckue / HeMETaNIMYeCKUe CBOMCTBA, 3JEKTPOOTPUIATENILHOCTh M CPOACTBO K
NEKTPOHY XUMHYECKHX AJIEMEHTOB B COOTBETCTBHE C HUX DIIEKTPOHHBIM CTPOEHHEM M IOJOXKEHUEM B
MEePUOINYECKOIN cucTeMe XumMudeckux snmemeHToB .M. MenneneeBay.
Pasznea 2. XuMnueckue peaKkmun 16
Tema 2.1. Tunsl Conep:kanue y4eOHOTro MaTepuaa 4
XUMHYECKHMX peakiuii | Knaccudukanus v THIBI XUMUYECKHX PEakIMid ¢ yYacTHEM HEOpraHndeckux BeriecTB. KonmyecTBeHHBIE 4 OK 01
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OTHOIIEHUA B XUMHUU. OCHOBHBIC KOJMYECTBEHHBIE 3aKOHbI B XMMHUU M PacCyeThl 10 YpPaBHEHUSIM
XUMUYECKUX peakinii. MoJb Kak eIMHUIIA KOJIMYEeCTBa BeliecTBa. MolisipHas macca. 3aKOHbI COXpaHEHUs
Macchl ¥ SHEpruu. 3aKoH ABoraapo. MoisipHbiii 00beM ra3oB. OTHOCUTENIbHAS TUIOTHOCTH Ta30B.

Peaknuu  koMmIiekcooOpa3oBaHUsI € y4yacTUEM  HEOPraHWYeCKMX  BellecTB  (HAa  mpuUMeEpe
THAPOKCOKOMILICKCOB IIMHKA U QJTFOMUHUSA).

IIpakTHYeckne 3aHATHS 4
CocraBneHre ypaBHEHUH PEeaKIuid COSAMHEHUS, PAa3JIOKEHUS, 3aMEIIICHUsI, OOMEeHa. Y paBHEHUS PEaKIuid

TOpPEHMS, HOHHOTO 0OMEHA, OKHCIICHUSI-BOCCTAHOBJICHHUSI.

Pacuer KONIMUYECTBEHHBIX XapAaKTEPUCTUK HCXOJHBIX BEIIECTB W NPOAYKTOB peakiuu. Pacuer
KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IK HpOI[}/KTa peaKLII/II/I COCIUHCHHUA, €CJIM OJHO M3 BCUICCTB JaHO B
M30BITKE W/WIIA COAEPKUT MpuMecH. PacueT maccoBoi min 0ObeMHOI J0IM BBIXOJA MPOAYKTA PEAKIUU
COEMHEHUS OT TEOPETUIECKH BO3MOKHOTO. PacueT 00BbeMHBIX OTHOIIEHHI ra3oB. Pacyer maccrl (00beM,
KOJMYECTBO BEUIECTBA) NPOAYKTAa pEaKIMH, €ClIM OJHO M3 BEIIeCTB JaHO B BHUAE pacTBOpa C
ONPEACICHHON MAacCOBOM J10JI€M PAaCTBOPEHHOI'O BEIIECTBA.

VYpaBHeHUsI OKHUCIEHUs-BOCCTaHOBJICHUS. (CteneHb oOKuciaeHus. OKUCIUTENIb W  BOCCTAHOBUTEIb.
OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITeJII)HBIe peaKHI/II/I B HpHpOI{G, HpOI/ISBOl[CTBCHHI)IX HpOHGCC&X 158
KU3ZHENEITEIIbHOCTU OpPraHu3MOB. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN NOTeHIMaN cpeabl. CocTaBieHue 2
U ypaBHHMBaHUE OKHUCIHUTEIbHO- BOCCTAHOBHUTEIBHBIX PEAKIMA METOJO0OM JJIEKTPOHHOIO OanaHca.
TunuyHble HEOPraHMYECKUE OKUCIUTENIN U BOCCTAHOBUTENH. DJIEKTPOJIU3 PACTBOPOB U PACIIABOB COJIEH.

Tema 2.2. Coaep:xaHue yueOHOro MaTepuaJia 4
ONEKTPOIUTHYECKAS Teopus snekTponauTudeckoil auccouuanuu. Peakiuu noHHoro oomeHna. CocraBieHue peakiMii HOHHOTO
JMCCOLIMAIUS U MOHHBIN | 0OMEHa IIyTEM COCTaBJICHHS UX MOJHBIX U COKPAIICHHBIX MOHHBIX YPaBHEHUIA. 4
oOMeH I'maponns coneil. 3HaueHne ruapoau3a B OMoJornueckux oOMeHHbIX nporneccax. [Ipumenenue rugponuza
B [IPOMBIIIIJIEHHOCTH. OK 01
IIpakTHyeckune 3aHATHSA 4

JIaboparopHast pabota «Peakiiuu rupoIn3a.
UccnenoBanue cpenbl pacTBOPOB COJIeH, 0Opa30BaHHBIX CHJIBHBIMA M CIA0BIMH TPOTOJIUTAMH, U HX 4
peaxiuii ¢ pacTBOpaMHu IeJI04yu u kapOoHara Hatpus. COCTaBlIeHHE peaKIHii THAPOIN3a COJEH.

Paszpnen 3. CtpoeHue M CBOMCTBA HEOPraHNYECKUX BElIeCTB 16

Tema 3.1. Coaepxanue yueOHOIro MaTepuaJa 4

Knaccudukanms, [Ipeamer Heopranmueckoil XwMHUH. B3anMocBs3bp HeopraHwdeckux BemecTB. Kiaccudukanus

HOMEHKJIaTypa U HEOopraHuueckux BemecTB. [Ipocteie u cnoxHble BeniecTBa. OCHOBHBIE KJIAacChl CIIOKHBIX BELIECTB 4 OK 01. OK 02
CTPOEHHE (OKCcHIBI, THAPOKCUABI, KUCIOTHL, conn). HoMeHkaTypa 1 Ha3BaHHWE HEOPraHUYECKUX BEIIECTB UCXOJIS U3 ’
HEOPraHUYECKUX UX XUMHYECKOW (OPMYIIbI WJIM COCTABJICHHUE XMMUYECKOH (hOpMysbl MCXOAsl M3 Ha3BaHUs BEIIECTBA IO
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BEILIECTB

MEXIYHAPOAHOW UM TPUBUAIBHOW HOMEHKIIATYPE.

MexmonekynspHble  B3auMoaencTBua. Kpucramuioruaparsl. ArperaTHbleé  COCTOSIHMSL — BELIECTBA.
Kpucrannuueckue u amop@Hbie BeniecTBa. TUIBI KPUCTAJUIMYECKUX PEHIETOK (aTOMHAas, MOJICKYJISIpHas,
MOHHAsl, METAJUIMYeCKas). 3aBUCHUMOCTh (DM3MYECKHX CBOWCTB BELIECTBA OT THIA KPHUCTALIMYECKOU
pemietku. [IprunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHBIE MTPEICTABICHHS O CTPOSHUH TBEP/BIX, KHUJIKUX U Ta3000pa3HbIX BemecTB. Kuakue
KPUCTAJUIBL.

HpaRTn'{ecmle 3AHATHSA

Pemenue 3agay Ha pacdyeT MaccoBOM 10JM (Macchl) XMMUYECKOTO JIEMEHTa (COEIUHEHUs) B MOJIEKYJe
(cmecn).

Pemenne mnpakTHueckux 3aJaHMi IO KiaccH(UKalMM, HOMEHKJIAType W XHMMUYECKUM (opMmysiam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB (HA3bIBaTh U COCTABIIATH (POPMYJIbl XUMUYECKUX BEILECTB,
OIpeIeNIATh IPUHAIIEKHOCTD K KI1accy).

Hctounnkn XMMUYecKoi wHpopManuu (HaydHas W ydeOHO-HaydHas JIUTepaTypa, CpPelCcTBa MacCOBOM
uHpopmanuu, cerb MurepHer u npyrue). Ilowck unHdopmanum no Ha3BaHUAM, HIEHTH(UKaTOpam,
CTPYKTYPHBIM (hOpMyJIam.

KonTtpoJsbHnasi padora

Tema 3.2. dusuko-
XAMHUYECKHE CBOMCTBA
HCOpFaHHqGCKHX
BEIIECTB

ConepxaHue y4eGHOro MaTepuaJjia

Mertamnel. Obue ¢uznyeckue W XMMUYECKHe CBOMCTBa MeTaysioB. CrocoObl MoiydeHus. 3HaueHHe
METAJUIOB ¥ HEMETAJUIOB B TIPUPOJIE U )KU3HEICSITEIHHOCTH YeJIOBEKa U opraHu3MoB. Kopposust MeTaymios:
BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTH METAIJIOB OT KOPPO3HH.

Hemeramnpl. OOmue gusznueckre U XUMHUYECKHE CBOMCTBA HEMETAJJIOB. THUIMHUYHBIE CBOMCTBA METAJIJIOB
IY=YIl rpynn. Knaccudukanus u HOMEHKIaTypa COeIUHEHUH HemeTanaoB. KpyroBopoTbl GMOTeHHBIX
AJIEMEHTOB B MPHUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHJIOB, TMIPOKCHIOB, KHUCIOT,
cojeid u Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCIMHEHU,
BBICIIMX OKCHJIOB U THIPOKCHJIOB.

IIpakTuyeckue 3aHsATHSA

CocraBneHrne ypaBHEHHM XMUMHYECKHMX PEAKIMM C Y4aCTHEM IPOCTBIX M CIOKHBIX HEOPraHUYECKUX
BEIIECTB: OKCHIOB METAUIOB, HEMETAJIOB M aM(OTEpHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHCIOT,
OCHOBaHUM M aM(OTEPHBIX THAPOKCHI0B, HEOPTAaHUYECKUX COJIEH, XapaKTEPU3YIOLUX X CBOWCTBA.
PemeHne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHMM Ha CBOWCTBA M IIOJIy4YEHUE
HEOPraHUYECKHUX BEILECTB.

OK 01, OK 02

Tema 3.3.

Coaep:xaHue yueOHOIro MaTepuaJia
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[IpousBoacTBo
HEOPraHUYECKUX
BEILECTB. 3HAUCHHE U
pUMEHEHHE B OBITY U
Ha [TPOM3BOJICTBE

OO0mue mpeAcTaBieHUs O MPOMBIIUICHHBIX CHOCO0ax IMONY4YeHHUS XMUMHYECKHUX BEIIECTB (Ha MpuUMepe
IIPOM3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI).

UYepHas u 1BeTHast MeTayutyprud. [IpakTuyeckoe mpUMEHEHUE SJEKTPOIN3a JUIsl MOMyYeHUs LIEIOYHbIX,
LEJI0YHO3EMENbHBIX METAIOB U alOMUHNA. CTEKII0 U CUIIMKATHASI IPOMBIIIIIEHHOCTb.

IIpoGiema 0TX0/10B U MOOOYHBIX MPOAYKTOB.

HpaRTn'{ecmle 3AHATHSA

PemeHue mpakTHKO-OPHEHTUPOBAHHBIX 33JJaHUI O POJIM HEOPraHMYEeCKOH XMMHHU B PA3BUTHH MEIUIIMHBI,
CO3aHHNHN HOBBIX MaTepI/IaJIOB (B CTpOI/ITeJILCTBC nu I[p. OTpaC.TI}IX HpOMbIH_UIeHHOCTI/I), HOBBIX UICTOYHUKOB
SHEpruu (aJbTEPHATUBHBIC UICTOYHUKH SHEPIHH) B PEIICHUH MPOOJIEM 3KOJOTHYESCKOM, SHEPreTHISCKON 1
MMUILEBOH OE30IIaCHOCTH.

OK 01, OK 02

Pasznea 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BelleCTB

14

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

IIpenmer oprannyeckoil XuMuu. B3anMocBs3b HEOPraHMUECKUX U OPraHUYECKHUX BELIECTB.

XUMUYECKOE CTPOEHUE KaK IOpPSIOK COEIMHEHUS aTOMOB B MOJIEKYJE COIJIACHO HX BAJIEHTHOCTH.
OCHOBHBIE TOJIOXKEHHUSI TEOPUU XUMHUYECKOIO CTPOCHMs OpraHMuYecKHx coenumHeHuit A.M. byrtieposa.
VYrinepoaHblii CKENEeT OpraHUYecKod MOJeKysbl. MomekynspHble U CTPYKTYpHBIE (pa3BEpHYTHIE,
COKpaIlleHHbIE) XUMHYeCKHe (HOpMysbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMHYECKOI'O CTPOEHUS
Mosiekyn. M3omepus u u3omepbl (CTPYKTypHasi, reomerpudeckas (1uc-tpanc-uzomepusi). KpatHocts
XUMHUYECKOH CBS3H.

[lonsitTne o @yHkuvoHanbHOM rpymnmne. I[lpuHnunel kKiaccupuKaluy OPraHUYECKUX COETUHEHUI.
Me:xnyHapo/iHass HOMEHKJIATypa U IPUHIMIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEANHEHHH.

HpaKanecmle 3AaHATHUSA

Homenknarypa oOpraHMYecKMX COEIWHEHHH OTAEIbHBIX KJIACCOB (HACBHIIICHHBIC, HEHACHIIICHHBIC U
apOMaTUYeCKHUEe YIJIeBOJOPO/bl, CIUPTHI, (PEHOJNBI, allbJETH/AbI, KETOHbI, KapOOHOBBIE KHMCIOTHI M Jp.)
CocraBjieHHE TOJMHBIX W COKPANICHHBIX CTPYKTYPHBIX (OPMYIT OPTraHHMYECKHUX BEHIECTB OTIEIBHBIX
KJIaCCOB, UCIOJIb3ys UX HA3BaHUS M0 CUCTEMAaTHYECKOM HOMEHKIaType. Pacuersl mpocTteiimeit Gopmyst
OpPraHMYECKOM MOJIEKYJIbl, UCXOJS U3 JIEMEHTHOro cocTana (B %).

OK 01

Tema 4.2. CoiicTBa
OpTraHUYECKUX
COeTUHEHUN

Coaep:xaHue yueOHOro MaTepuaJia

OU3NKO-XMMUYECKUE CBOICTBA OpPraHUMYECKUX COEJAMHEHHUH OTAENbHBIX KJIaccOB (OCOOEHHOCTH
KJ1accu(UKALMU 1 HOMEHKJIATYpbl BHYTPU KJlacca; TOMOJIOTHUYECKUHA psii U oOmias GopMyna; U30MepHs;
(u3nyecKkre CBOMCTBA; XUMUYECKHE CBOMNCTBA; CIIOCOOBI MOTYUYESHHUS):

— TMpeleibHBbIE YIIEeBOLOPOABI. l'OpeHMEe MeTaHa Kak OJUH W3 OCHOBHBIX HCTOYHMKOB TEIUIA B
IPOMBIIUICHHOCTH M ObITy. CBoOiMcTBa NPUPOJHBIX YIJIEBOAOPOAOB, HAXOXKIAEHHWE B NPUPOAE U
IIPUMEHEHHUE aJIKaHOB;

OK 01, OK 02
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— HempeeNbHbIe U apoMaTHUecKue yriaeBoaopoasl. [lonumepusamnus sTuiieHa Kak OCHOBHOE HarpaBJieHHEe
€ro UCIOoJIb30BaHuA. ['opeHue aleTuieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU ISl CBapKHU U
PE3KH METaJIOB;

— KHCJIOPOACO/AEpKAIINE COCTUHEHUs (COUPTHI M TPOCThie 3(UpPHI, (EHONBI, AlbJICTUABl U KETOHBI,
KapOOHOBBIE KHCIOTHI M UX MPOH3BOAHBbIE). [IpakTHueckoe MpUMEHEHHE ITUJICHTIIUKOJS, TJIMLIEPHUHA,
¢denona. [Ipumenenue GopManbaeruaa, aneTalbIeTua, YKCYCHOW KHCIOTBHl. MblTa Kak COJIM BBICIIUX
KapOOHOBBIX KUCIOT. MorolIe CBONCTBA MbLIA;

— a30Tco/IepKAalINe COSTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccudpukanus u ocoOEHHOCTH OpraHMYecKUx peakuuid. PeakiuoHHble 1eHTpbl. Pagukabl.
HepBOHaLIa.HI)HBIG IOHATHA O TUIIAX U MEXAaHU3MaX OPraHUYCCKHUX peaKuHﬁ.

IlpakTH4yecKkue 3aHATHSA

Pemenne nenouyek npeBpalieHuii Ha FEHETUYECKYIO CBA3b MEXKY KJIaCCaMU OPTaHMYECKUX COCIMHEHHN C
COCTaBJICHUEM Ha3BaHUI OPraHMYECKUMX COCOUHEHUH 110 TPUBHAIBHONW WIH MEXIYHAPOIHON
CUCTEMAaTUYECKOM HOMEHKJIAType. PemnieHue pacdeTHBIX 3aj1ad II0 yYpaBHEHMSAM pEaKIMil C y4acTHEM
OpPraHUYECKUX BEILECTB.

Tema 4.3.
Oprannueckue
BEIIIECTBA B
KU3ZHENIEATEIbHOCTH U
YeJI0BEKa.
[IpousBoncTeo u
MIPUMEHEHHE
OpraHUYEeCKHX BEUIECTB
B MMPOMBIIIJIEHHOCTH

Coaep:xaHue yueOHOro MaTepuaJia

buoopranunueckue coenunenus. Ilpumenenne u 6uonoruyeckas poib yriaeBoJoB. OKUCIIEHHE YIIeBOI0B —
HCTOYHUK HSHEPrUM JKUBBIX opraHu3smMoB. OOnacTu NpUMEHEHUsT aMUHOKHUCIOT. [IpeBpaieHus OeakoB
nuimy B opraHusme. buonornueckue ¢yHkuun OenkoB. buonornueckue ¢ynkiuu sxupoB. Pousb
OpPraHMYECKON XMMUU B pELICHUH NMPOoOJIeM MUIIEBOM 0€3011aCHOCTH.

HyxnenHoBble KHCIOTBI: cocTaB U cTpoeHHe. CTpoeHne HyKJIeoTHI0B. COCTaB HYKJIEHHOBBIX KHCIIOT
(AHK, PHK). Posib HyK1I€MHOBBIX KHCIIOT B KH3HEAEITEIbHOCTH OPTraHU3MOB.

ITpon3BO/CTBO OPraHUYECKUX BELIECTB: MPOU3BOACTBO MeTaHOIa, nepepadboTka HedTu. [lonmdrTHieH Kak
KPYIHOTOHHAKHBIM IPOAYKT XMMHYECKOro Ipou3BoAcTBa. [Ipumenenne stunena. lIpousBoactBo u
IIPUMEHEHHE Kay4yyKa U PE3UHBI.

CuHTEeTHMYECKHME W HMCKYCCTBEHHBIE BOJIOKHA, MX CTpOEHHME, CBOWCTBA. IIpakThueckoe HCHOJIB30BaHUE
BOJIOKOH. CHHTETHYECKHE IUIGHKH: H30JIALUS IS TPOBOJOB, MEeMOpaHbl JUIsl ONPECHEHHsS BOJBI,
3alllUTHBIE ITUIGHKH JUIsl aBTOMOOWJIEH, IIacThIpH, XHUpypruueckue MoBs3Ku. HoBble TexHoIoruu
JAJIbHENIIETO COBEPIIEHCTBOBAHMS IIOJIMMEPHBIX MaTEPUAIOB.

Ponb oprannveckoil XuMHUM B pelIeHUHU MpoOieM SHEPreTUYecKo 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI,
CO3JIaHMH HOBBIX MaTepHaJIOB, HOBBIX HCTOYHUKOB 3HEPTUH (AIbTEPHATUBHBIE HCTOYHUKH SHEPTUH).

IIpakTnyeckue 3aHATHSA

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM 110 COCTaBICHUIO XMMHUYECKHX PEAKLUH, OTPaXKaroIIUX
XUMHAYECKYIO aKTUBHOCTh OPTaHMYECKHX COSAMHEHHUH B PA3JIMUHBIX cpeiax (IPUPOAHBIX, OMOJIOTHUECKHUX,

OK 01, OK 02
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| TexHOreHHBIX).

Pa3nes 5. Kunernueckne M TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEeKAHUSI XUMHUYECKUX peaKIui 6
Tema 5.1. Copep:kanue y4eOHOTro MaTepuaa 2
Kunernueckue Xumuueckue peakuuu. Krnaccudukanus XMMUYECKUX peakiuil: mo ¢a3zoBoMy cocTaBy (TOMOTEHHBIE U
3aKOHOMEPHOCTH reTepPOreHHbIE), 10 UCIOIb30BAHUIO KaTaIn3aTopa (KaTATUTUUECKUE U HEKAaTaIUTUYECKHE).
IIPOTEKAHUS CKOpOCTh peakIiH, €€ 3aBUCUMOCTh OT pPa3IUYHBIX (PAKTOPOB: MPUPOIBI PEATHPYIONIUX BEIIECTB,
XMMHMYECKHUX PEAKIMHA | KOHIICHTPAIMK PEarupyroluXx BEIIeCTB, TeMieparyphl (nmpaBuio Bant-I'odda), miomamy peakimoHHONR 2 OK 01, OK 02
[IOBEPXHOCTHU, HAJIMYMS KaTauu3aropa. Poiib katanu3aTopoB B IPUPOE U IPOMBILIIIEHHOM IIPOU3BOCTBE.
OHeprusi akTUBallMU. AKTHBHPOBaHHBIM Komiulekc. Karammsaropel u karanus. Poib kaTanm3aTopoB B
IIPUPOJIE€ U IPOMBIIUIEHHOM IIPOU3BOJICTBE.
Tema 5.2. Coaep:xanue y4eOHOro MaTepHuaJia 2
Tepmogunamuueckne  |Kiaccuduranus XUMHYECKHX PEAKLUi: MO TErIoBOMY 3(PQeKTy (9K30TepMUYECKHe, YHI0TEPMUIECKHE),
3aKOHOMEPHOCTH nmo oOpatumoctu (oOparmmblie U HeoOpatumbie). TermoBble A(P(PEKTHI XHUMHYECKUX pPEaKIUH.
IIPOTEKAHUS Tepmoxumuueckue ypaBHeHusa. OOpaTUMOCTb peakuuil. XMMUYECKOE PaBHOBECUE U €r0 CMEIICHHE IO/
XUMHMUYECKHUX PEAKLMH. |JeMCTBUEM pAa3IUYHBIX (AKTOPOB (KOHIEHTpAIUsl pPEareHTOB WM NPOAYKTOB pEaKlUH, IaBlICHUE, 2
PaBHoOBecue TEeMIIEpaTypa) AJs CO3/1aHUs ONTUMAJIBHBIX YCIOBHUM MPOTEKAHUS XMMHUUECKHUX IPOLIECCOB.
XUMUYECKUX peakuuii  |[IoHsTHe 00 »HTanbnmMuM M SHTponuu. DHeprus ['mbO6ca. 3akon I'ecca u cnenctBus u3 Hero. Pousb
CMEIIIEHUs] PABHOBECHS B TEXHOJIOTHYECKHUX MPOIECCaX. OK 01, OK 02
IIpakTHyeckne 3aHATHSA 2
[Tpunnun Jle llatense. Bnusiaue pa3nuyHbix (akTOpOB HA U3MEHEHUE PABHOBECHS] XUMHUECKUX PEaKLUH.
3aKkoH JEMCTBYIOIIMX MacC UM KOHCTaHTAa XUMHUYECKOro paBHOBecus. PacueTbl paBHOBECHBIX
KOHIIEHTPALUMI pearupyroyx BelecTB U MPOIyKTOB peakuuil. PacueTsl TemioBoro 3pdexra peakiuuu.
PemeHne npakTUKO-OPMEHTHPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s 2
HaXO0XKJICHUS
HaIpaBJIEHUs] CMEILIEHUs] PaBHOBECHS XMMHUECKON peaklMy U aHaln3 (PakTOpOB, BIUSIOUINX Ha
CMEIEHNE XUMUYECKOTO PABHOBECHSI.
Paznen 6. IlucnepcHblie cucTeMsl 4
Tema 6.1. lucnepcusie | Conep:kaHue yueOHOro MaTepuaJa 2
cucteMbl U paktopsl X |/lucnepcHbie cuctembl. KomtonHbie cucteMbl. VICTUHHBIE PacTBOPBI.
YCTONYMBOCTH PactBopenue kak ¢usnko-xumuueckuii mpouecc. PactBopbl. CrnocoObl HpPUTOTOBIEHHS PacTBOPOB. OK 01, OK 02,
PactBopuMocTe. MaccoBast 1011 pacTBOPEHHOTr0 BenlecTBa. IIpenenbHo JomyCcTUMBIE KOHIIEHTPAUuU U UX 9 OK 07,

HCIOJIb30BAHUE B OIICHKE HKOJIOTHUECKOM O€30MacHOCTH.
Krnaccudukanus qucnepcHsix cucteM 1o coctaBy. CTpoeHue u pakTopbl yCTONYUBOCTH IUCIIEPCHBIX
cucreM. Pacno3HaBaHue HCTUHHBIX PACTBOPOB, KOJJIOWHBIX PACTBOPOB U TPYOOAMCIIEPCHBIX CHCTEM.
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Ctpoenue muriesUibl. PaccenBanue cBeTa Mpu MPOX0XKICHUU CBETOBOTO ITyYKa Yepe3 ONTHYCCKH
HeoTHOpoAHYIO cpeny (3ddekra Tunmans).

IlpakTHYecKkHne 3aHATHS 2
Pemrenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM HA AUCTIEPCHBIE CUCTEMBI, HCIIOJIb3yEeMbIE B 9
OBITOBO M POU3BOJCTBEHHON JESITEIBHOCTH YEJIOBEKA, C MO3UIIHIA HKOJIOTHUECKON Oe30MacHOCTH
MOCJICACTBUM U IPaMOTHBIX PEIICHUN IpobIieM, CBSI3aHHBIX C XUMUEH.
Paznen 7. KauecTBeHHbIE peakiii 00HAPYKEHUs] HEOPTAHMYECKHX H OPTraHHMYeCKHX BellleCTB 8
Tema 7.1. IIpakTnyeckune 3aHATHSA 4
OOHnapyxeHnue KadyecTBeHHBIE XMMHYECKHE pEaKIUH, XapaKTEepHbIC UIsI OOHAPYKEHHS HEOPTraHWYECKHX BEIIECTB
HEOPraHUYeCKUX (xatmoHoB M aHuoHOB). CocTaBlieHHWE ypaBHEHHI peakuuil oOHapyxkeHuss katuoHoB |-VI rpynm u 4 OK 01, OK 02
KaTHOHOB U aHHOHOB AQHMOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOU (opMax.
Peakuun oOHapyXeHNST HEOPraHUYECKUX BEIIECTB B peabHBIX 00BEKTaX OKPY)KAIOIIEH CPEeJIbl.
Tema 7.2. O6napyxenue |[IpakTHUYecKHe 3aHATHSI 4
OpPraHu4YeCKuX BeeCTB (KauecTBEeHHbIE XUMHUYECKHE PpEaKIUH, XapakTepHble Ui OOHapyKEHUs OTACIBHBIX KIACCOB
OT/IENbHBIX KJIACCOB C  |OPraHUYECKUX COCTUHEHHI: (DEHOJIOB, albJETHA0B, Kpaxmala, YKCYCHON KHCIOTBI, aMUHOKHUCIOT U JIp. 4 OK 01, OK 02
HCII0JIb30BaHUEM JlenaTypanust OETIKOB IPH HATPEBAHWH, IIBETHBIC PEAKIIUU OCJIKOB.
KayeCTBEHHBIX peakini |CocTaBlieHne KaYeCTBEHHBIX peakiuii OOHApYKeHHS OPTaHNYECKUX COCTMHEHHI OT/IETIhHBIX KJIACCOB.
IIpodeccnoHaILHO OPUEHTHPOBAHHOE ColepkaHue ( coJepKaHNe MPUKJIIATHOTO MOIYJIs1)
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA 6
Tema 8.1. Xumus B IIpakTHYecKHe 3aHATHSA 4
OBITY U Dkosornyeckas 0€30MacCHOCTh MOCIEACTBUNA OBITOBOM M NPOU3BOACTBEHHOW MAEATENbHOCTH YEJIOBEKa,
IIPOU3BOJCTBEHHOMN CBSI3aHHAs C MepepadOTKON BEIIEeCTB; MOMUCK M aHalIM3 XUMHYECKOW MH(OpMAlMM U3 Pa3InYHbIX
JEATEILHOCTH YEJIOBEKA | ICTOYHUKOB (Hay4yHas U yueOHO-Hay4Has JIMTEepaTypa, CpeAcTBa MaccoBoi uH(opmanmu, cetb MIHTepHET
U Apyrue). 4 OK 01, OK 02,
Keiicet (¢ ywerom Oyaymieil mnpodeccMoHalbHOW JAEATENbHOCTH) Ha aHalu3 HHGOpMAIMH O OK 04, OK 07,
MIPOU3BOJICTBEHHOHN NESTETFHOCTH YEIIOBEKa, CBS3aHHOW C TEepepadOTKOW W TOJYYCHHWEM BEIIECTB, a
TaKXe C IKOJOTHUECKON Oe30MacHOCThIO.
3ammra ketica: [IpeacraBnenne pe3yapTaToOB PEMICHUS KeWCOB (BBICTYIIJICHHUE C TPE3EHTAIIUECH )
IIpomexyTouHas aTTecTanus 3ayer 2
Bcero: 82

20




3. YcaoBus peaju3ainum NporpaMmbl 001eo0pa3oBaTe IbHON JUCIUNJIMHBI

3.1. TpeGoBaHUsA K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY

JUia peanv3anuy NporpaMMbl AUCHUILIMHBI IPELYCMOTPEHBI CIEAYIONINE CIEUAIbHBIE TOMEIIECHUS:
y4eOHBIN KaOMHET XMMHH.

OO6opynoBanne y4e0HOro KaOuHeTa (HArJIsIHbIE MOCOOMA): HAOOPHI MIAPOCTEPIKHEBBIX MOJIETEH
MOJIEKYJI, MOJIENTH KPUCTAUTMYECKUX PELIETOK, KOJUIEKIIMH MPOCTHIX U CIIOKHBIX BEUIECTB W/UIU KOJUIEKINH
MOJIMMEPOB; KOJUIEKIMS TOPHBIX MOpPOJ W MHUHEpaioB, Tabnuma MenzaeneeBa, ydeOHbIE (QUIBMBL,
uudpoBbie 00pa30BaTEIbHBIE PECYPCHI.

TexHuveckue cpeacTBa 00y4eHuUsi: KOMIBIOTEP C YCTPOWCTBAMU BOCIIPOU3BEACHMSI 3BYKa, IIPUHTED,
MYJIBTUMEANA-TIPOCKTOP C IKPAaHOM, MYJIbTUMEAHIHAS TOCKA, YKa3Ka-TIPe3eHTep ISl IPE3eHTAIU.

Oo6opynoBanue 1a00paTopuu U PadouYMX MeCT JAOOPATOPUM: MEH3YPKH, MUIETKU-KAICIbHUIIBI,
TEPMOMETPBI, MUKPOCKOII, JIYIIbI, MPEIMETHbIE U MOKPOBHBIE CTEKJA, TUIAHIIETHI Ui KalelbHbIX PEaKIUii,
¢buibTpoBanbHas Oymara, TPOMBIBAIKH, CTEKIISIHHBIE MPOOUPKH, PE3WHOBBIE MPOOKH, (HOHAPHKH, HAOOP
PEaKTUBOB, CTEKJIIHHBIE MAIOYKH, IITATUBBI AJI1 MPOOUPOK; MEPHBIE IIMIMHIPHI, BODOHKH CTEKIISHHEIE,
BOPOHKH JieiuTenbHble uauHapuyeckue (50-100 M), cTynku ¢ necTukoMm, GpappopoBbie YAIKH, THHIIETHI,
GUIbTPBI OyMaXkHbIE, BaTa, MapIisl, YAaCOBBIE CTEKIIA, JIEKTPOILTUTKY, TaOOpaTOPHbIE IITATUBBI, CIUPTOBBIC
TOPEJIKH, CIIMYKH, TPUOOP T MOTYUSHHUS Ta30B (MM IPOOHUpKa ¢ Ta300TBOTHOM TPYOKOM), AepKaTeIH IS
pOOHMPOK, CKIISTHKH JUIS XPaHEHHs PEAKTHBOB, pa3JaTouHble JIOTKH; xuMmudeckue crakansl (50, 100 u 200
MJIT); LITIATEIH; THHLIETHI;, TUTSIbHBIC MBI, CEKYHIOMEPHI (TaliMepbl), MepHbIe ipoOupku (Ha 10—20 mur)
u mepuble konoer (25, 50, 100 u 200 wmu), BoasHas OaHst (WJIM TEPMOCTAT), CTEKJISHHBIC IAJIOYKH;
KOHMYecKue Kouiobl Juist TuTpoBaHus (50 u 100 mui); MHAMKATOPHBIE MOJOCKHU JUIsl onpenenenus pH u
CTaHJapTHasi UHIUKATOPHAs IIKalla; YHUBEPCANbHbIN HHAUKATOP; numneTku Ha 1, 10, 50 ma (wnu mo3aTopsl
Ha 1, 5 u 10 mi), OopeTKu Ui TUTpOBaHUs, MeauiuHckue mnpuisl Ha 100—150 mu1, mabopaTopHbie
W/WJH aHaJUTHYECKUe Bechl, pH-MeTpbl, CyIUIbHBIN mIKad, U Ip. 1abopaTopHOE 000PYIOBaHUE.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

1. Jns peanuzamuu mporpamMmbl  OuOMHMOTeuHbIH (GOHI 00pa30BaTENbHON OpraHU3aIllMH HMEeT
MeYaTHbIE M 3JIEKTPOHHBIE 00pa30oBaTENIbHbIE M HH(MOPMAIIMOHHBIE PECYPChl, PEKOMEHIOBAHHbIE MJIs
HCIOJIb30BaHuUs B 00pa30oBaTeNLHOM IpoIIecce, He CTaplile MATH JIET C MOMEHTA U3/IaHus.
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4. KoHTPOJIb 1 OlIEHKA Pe3yJIbTATOB 0CBOCHHUS 0011e00pPa30BaTe/IbHON N CHUIITHHBI

KOHTpOJ'IB " OLCHKAa PE3YyJIbTaTOB o6yquI/15{ OCYILICCTBILICTCA IIPENOAABATCIIEM B IIPOLCCCE IMPOBCACHUA

MPAKTUYECKUX 3aHATHH M JJAOOPAaTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBIOJHEHUS OOYUaIOIIMMUCS
WHAMBUIYQIBHBIX 3aJJaHUH, IPOEKTOB, HCCIeNOBaHUNA. Pe3ynpTarbl 00ydeHUs ONpenensioT, 4YTo
o0yyJaromuecs JOJHKHBI 3HATh, IOHUMATh M JIEMOHCTPUPOBATH MO 3aBEPIICHUH U3YUEHHSI TUCIUTUINHBL.

Jliia hopmupoBaHusi, KOHTPOJIS U OLEHKU PE3yIbTaTOB OCBOCHUS YUeOHOU JUCIUILTUHBI UCTIOIb3YeTCS

CHUCTEMa OIEHOYHBIX MEPOIPHUATHHA, MPEACTABIAIONMAs COO00M KOMIUIEKC YYeOHBIX MEPONPHUSTHH,
COTJIACOBAHHBIX C pe3ysbTaTaMu o0ydeHus u chopmynupoBaHHbx ¢ ydetom OI'OC COO (nmpenMeTHbIe
pe3yabTaThl o auctuiuinie) u GI'OC CIIO.

Ne | Moayas / Paznen/ Tema | Pe3ysabTar 00yueHust OueHoYHbIe MEPONPUATHS | OK
OCHOBHOM MOJYJIb
1 Pa3nea 1. OcHoBbI ®opmyIMpoOBaTh 0a3oBble
CTPOCHHUsI BeleCTBA NOHSATHS ¥ 3AKOHbI XHMHUH
CrpoeHue aToMOB CocTaBisiTh XUMHUYECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMUYECKUX 3JIEMEHTOB | OPMYJIbI COEIMHEHU B XUMHUYECKUX JIEMEHTOB U
U IIPUPOJA XUMUYECKON | COOTBETCTBUHU CO CTEIIEHBIO IIPUPO/Ia XUMUUECKOMN CBSI3U.
11 |cBu OKHCJICHUS XMMHUYECKUX 2.3a1a4u Ha COCTaBJIEHUE
3JIEMEHTOB, UCXO/IS U3 XUMHAYECKUX (OpMyIT
BAJICHTHOCTH U JIBYyXaTOMHBIX COCUHEHU
ANIEKTPOOTPHULIATEILHOCTU (oxcuaoB, cynb(hUI0B, THAPUIOB
U T.IL.).
Ileproauueckuii 3ak0H U | XapaKTepru30BaTh XMMUYECKUE [IpakTKO-OpHEHTHPOBaHHBIE OK 01
tabmuua J1.1. JJIEMEHTHI B COOTBETCTBUHU C UX | TEOPETUYECKUE 3a/1aHUs HA OK 02
MenneneeBa MI0JIO)KEHUEM B IEPUOANUECKON | XapaKTepU3alUI0 XUMHUECKUX
CHCTEME XUMUYECKUX JIEMEHTOB | 3JIEMEHTOB:
J.. MenneneeBa «MeTtannnueckre/HeMeTaITnIECK
1€ CBOMCTBA,
19 AIIEKTPOOTPHULATETLHOCTD U
CPOACTBO K JIEKTPOHY
XUMHUYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOEHHUEM U MTOJIO)KEHUEM B
NEPUOINYECKON cucTeMe
XUMHUYECKUX 351eMeHTOoB ..
Menpeneesay.
Paszpen 2. Xumnueckne |CocraBiasite  ypaBHeHusi W |KoHTpoJsbHas padora
2 | peakuum cXeMbl XUMHYeCKUX peakuuii | «CTpoeHHe BelecTBa U
XHMHYeCKHe PeaKium)
Tumel XUMAYECKUX CocTaBisATh peakuuu 1. 3agaun Ha cocTaBiIeHNE OK 01
peaxuuii COEIMHEHMUS, PA3JIOKEHUS, YPaBHEHUH peaKIuil:
oOMeHa, 3aMeIlIeHus, — COEJIMHEHUS, 3aMEIICHNU,
OKHCIIUTEIHHO- paszioxeHusi, 0OMeHa U peakui ¢
BOCCTAHOBUTENIBHBIE PEAKIIMU U | y4aCTHEM KOMIUIEKCHBIX
21 peakuuu KoMIuieKcooOpa3zoBaHus | COEAMHEHUH (Ha pumepe
(Ha mpumepe I'HJIPOKCOKOMIUIEKCOB aJIFOMUHMS
THJIPOKCOKOMIUIEKCOB JIFOMUHHUS | U LIUHKA);
U IIUHKA) C y4aCTUEM — OKHUCIIUTENIBHO-
HEOPraHUYECKUX BEILECTB BOCCTAHOBUTENBHBIX PEAKIIUHN C
HCII0JIb30BaHUEM METOJA
AJIEKTPOHHOTO OajaHca;

22




— C Y4aCTHEM KOMIUIEKCHBIX
coeIlMHEeHU! (Ha npuMepe
TUAPOKCOKOMILIEKCOB ITUHKA H
AJIFOMUHUSA).

2. 3aaun Ha pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MPOJIYKTa PEaKIMK COCTUHCHHS;
MacCOBOM WJIM 00BEMHOM JTOJIH
BBIXO0/Ia TIPOJIYKTA PEAKIIUH
COCIMHEHUS OT TEOPETHUECKHU
BO3MOXKHOT'0; 00BEMHBIX
OTHOIIICHUI I'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MCXOJIHBIX BEIIECTB U MPOIAYKTOB
peakiuu; Maccel (00beM,
KOJIMYECTBO BELLECTBA) IPOIYKTa
pEeaKIMK, €CIIM OJTHO U3 BEIIEeCTB
JIaHO B BUJIE pacTBOpa C
OnpeeIeHHON MacCOBOM o1
PacCTBOPEHHOTO BEIIECTBA.

DNEKTPOIUTHYECKAS CocraBiATh ypaBHEHUS 1. 3amanus Ha cocTaBiIeHUE OK 01
JUCCOLMAIMS U MOHHBIN | XMMUYECKUX PEaKLUU HOHHOTO | MOJIEKYJISIPHBIX U MOHHBIX
oOMeH oOMeHa ¢ y4acTueM peaKuii ¢ y4uacTueM OKCHJIOB,
HEOPraHWYECKUX BEILECTB KHCJIOT, OCHOBAaHUM U COJICH,
2.2 MOHHBIX PEaKIUHA THAPOIH3a
COJIEH, yCTAaHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIB.
2. JJaboparopHnas pabora
«Peakuu rugponnzay.
Pa3znea 3. Crpoenmne u|HccaenoBars  crpoeHue  u|KoHTposbHas padora
3 cBOliCcTBA CBOICTBA HeopraHuveckux | «CBoicTBa HEOPraHu4ecKux
HEOPraHHYeCKHX BellecTB BeleCTB)
BeIIeCTB
Knaccudukarms, Knaccudunuposats 1. Tect «Homenknarypa n|OK 01
HOMEHKJIaTypa U | HEOPraHWYECKHE BEIIECTBA B |Ha3BaHUE HEOPraHUYECKUX
CTpOEHHuE COOTBETCTBHUH C UX CTPOEHHEM BEIIECTB UCXOMs u3 ux
HEOPraHMYECKUX XUMHUYECKOH  GopMynsl  HIM
BEIIIECTB COCTaBJIEHUE XUMHUYECKON
dbopMyIbl MCXOIS W3 Ha3BaHUSA
BEIIECTBA IO MEXIYHAPOJIHOMN
1581051 TPUBHAIILHON
HOMEHKJIaType».
3.1 2.3amaun Ha pacyeT MaccoBOH
Jonu  (Maccel)  XMMHYECKOTO
AIIEMEHTA (coenuHeHMs) B
MOJIEKYJIe (CMecH).
3. [IpakTHueckue 3amaHust 10

KJIacCU(UKaLMU, HOMEHKJIAType U

XAUMHYECKUM bopmynam
HEOPraHMYECKUX BEILIECTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTuueckne 3afaHUsl Ha
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onpeaeneHue XUMHAYECKOU
aKTUBHOCTH BELIECTB B
3aBHCHUMOCTH BHMJa XHMHYECKOU
CBSA3M M THUIIA KPUCTAJUIMYECKOU
PEILIETKHU.

3.2

dusuko-
CBOICTBa
HEOPraHUYECKUX
BEILECTB

XUMHNYCCKHUEC

YcranaBnmBaTh 3aBUCUMOCTDb
(GU3MKO- XMMUYECKHX CBOMCTB
HCOPraHNYCCKUX BCUICCTB

OT CTPOCHMsI aTOMOB U MOJIEKYJI,
a TaKKe TUIA KPUCTAIIIMYECKON
peLeTKu

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOWCTB OKCHJIOB,
KHCJIOT, OCHOBAaHUH, aM(POTEPHBIX
THJIPOKCHUJIOB U COJIEH».
2.3amaHus  HA  COCTaBJICHHE
YpPaBHEHUN XUMHUYECKUX PEAKLIMI
C y4acTHEM TPOCTBIX M CIOXKHBIX
HEOPraHUYECKUX BELIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
amM(pOTEepHBIX 3JIEMEHTOB;
HEOPTaHUYECKUX KHCJIOT,
OCHOBaHMH U aM{(OTEpPHBIX
THJIPOKCHJIOB,  HEOPTaHHYECKUX
Coliel, XapaKTepU3YIOUINX HUX
CBOICTBa U CIIOCOOBI OJTYyYEHUS.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOpETUYECKHE  3a/JaHusl  Ha
CBOIiCTBa u MoJIy4eHue
HEOPTaHMYECKUX BEIIECTB.

4. JTabopatopHas
«CaoiicTBa
HEMETAJJIOBY.

pabota
METaJIOB "

OK 01
OK 02

3.3

[IponsBoncTeo
HEOPraHMYECKUX
BEILIECTB.

3HaueHue U NPUMEHEHNE
B OBITY " Ha
IIPOU3BOJICTBE

O060CHOBBIBAThH
MIPUMEHEHHE HEOPraHUYECKUX
BEIIECTB B OBLITOBOM n
MIPOU3BOJICTBEHHOU
JIEeITEIbHOCTA  4eJIOBEKa
(UBUKO-XUMHUECKUMH
CBOICTBaMH

3HA4YCHUEC u

nux

[IpakTUKO-OpHEHTUPOBAHHbBIE
3a/laHus 1o COCTaBJICHUIO
XUMHYECKHUX PEaKIHil C ydacTHEM
HEOPraHUYECKUX BELIECTB,
HCIIOJIb3YEMBIX TUISE ux
UACHTUDHUKAIIMN u
MIPOMBIIIJIEHHBIX croco0oB
TIOJTyYECHHS.

OK 01
OK 02

Paznen 4. Ctpoenue un
CBONCTBA
OpPraHn4€CKux BCIICCTB

HUccaenoBarpb
CBOJCTBa
BeleCTB

CTpoeHne H
OpraHHYecKuX

KonrtpoabHnas paGora
«Ctpoenne " CBOJMCTBA
OPraHnve¢CKuX BCIICCTB»

41

Knaccuduxanus,
CTpOCHHE 51
HOMEHKJIaTypa
OpPraHUYeCKHUX BEIECTB

Knaccuduuuponarsb
OpraHMyYecKre  BellecTBa B
COOTBETCTBHUH C UX CTPOEHUEM

1.3amanus  Ha  coCTaBlIeHHE
Ha3BaHUU OPraHUYECKUX
COEIMHEHUH 11O TPUBUAJILHON WU
MEXIyHAPOIHOU
CHUCTEMAaTHUYECKOW HOMEHKJIaType.
2. 3ananus Ha COCTaBJIEHHE
MIOJIHBIX u COKpAIIECHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHUYECKUX
OTJIEIbHBIX KJIACCOB.
3. 3amaum Ha ompeaeieHUE
MpOCTEHIIeH hopmyIbI
OpraHUYECKON MOJIEKYJIbI, UCXOAS
13 3JIEMEHTHOT0 cocTaBna (B %).

BCIICCTB

OK 01
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CBolicTBa OpraHMYECKHX | Y CTAHABIINBAThH 3aBUCUMOCTS | 1. 3amanus Ha cocrasiernue | OK 01
COEIMHEHUN (Gu3MKO- XMMHUYECKHX CBOMCTB|ypaBHEHMI xuMmuyeckux peakuuii [OK 02
OpPraHMYeCKUX  BEIIEeCTB  OT|C y4JacTHeM OpraHUYEeCcKUX
CTPOEHUS MOJIEKYJI BEUIECTB HAa OCHOBAaHUU  HUX
COCTaBa U CTPOCHMUSI.
2.3amaHWsi  HAa  COCTaBJICHUE
ypaBHEHHH XUMUYECKUX
peakuuii, WJUTFOCTPUP YIOLIUX
XMMUYECKHE CBOWCTBA C y4ETOM
4.2 MEXaHU3MOB NPOTEKAHUS JaHHBIX
peakuMii U TE€HETUYECKON CBS3H
OpraHMYECKUX BELIECTB pPA3HBIX
KJIACCOB.
3. Pacuernsie 3a/1a4u 1o
YPaBHEHHSIM peakluil ¢ yyacTueMm
OpraHUYECKUX BEILECTB.
4. JlabopatopHas pabota
«[lony4yenue aTUIIeHA U U3yYEHUE
€ro CBOWCTBY.
Oprannueckue BeniectBa | OOOCHOBbIBaTh ~ 3HaueHUEe U |lIpakTuko-opueHTHpPOBaHHBIE OK 01
B JKU3HEIEATEIbHOCTH | IPUMEHEHHUE OpPIraHUYECKHUX | 3a1aHUS 1o coctaiyienuto [ OK 02
YEeJI0BEeKa. BEILIECTB B OBITOBOM U | XUMHAYECKHUX PEAKIUH C y4aCTHEM
4.3 |IIpou3BoiacTBO U | IPOU3BOJICTBEHHOM OpPraHUYeCKUX BEIIECTB,
IPUMEHEHHE NESATEIbHOCTH  YE€JOBEKa  MX | UCIIOJIb3YEMBIX TUISt ux
OpPraHMYeCKUX BELIECTB | PU3NKO-XMMUYECKUMHU uAeHTUGUKAMY B OBITY U
B IPOMBIIIJIEHHOCTH CBOWCTBaMU IIPOMBIIIIEHHOCTH.
Paspean S. HccnenoBare pasHoBecue u|KoHTposabHas padora
Kunernueckue u CKOPOCTh xumMu4yeckux | «CKopocThb XMMHYeCKOM
5 |TePMOAMHAMU'eEC KHe peakumi peaknuu " XHMHYECKoe
3aKOHOMEPHOCTH paBHOBecHe»
NPOTEKAHUA
XMMHMYECKUX peakuuii
Kunernueckue Hccnenosats BiusHue | 1. Jlaboparopnass ~ pabora  Ha|OK 01
3aKOHOMEPHOCTH KOHIIEHTPAIUU pearupyrommx | BHIOOp: OK 02
IIPOTEKaHNs XMMHUYECKUX | BEIIECTB M TeMueparypbl Ha|— «OmpeneineHne  3aBUCUMOCTHU
peakuui CKOPOCTb XUMHUYECKUX PEAKIIUA | CKOPOCTH peakuuu oT
KOHLIEHTpaluu pearupyroumx
BEIIIECTBY;
51 —«OmnpeneneHne  3aBUCUMOCTHU
CKOPOCTH peakuuu oT
TEMIIEPaTypbI».
2. TIpaxTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE  3aJaHus  Ha
aHayu3 (HakTOpOB, BIMSIONIMX Ha
WU3MEHEHNE CKOPOCTH
XAMHUYECKOW PEaKIH.
Tepmonunamnyec  kue | MccnenoBats BiusHue | 1. 3agaun Ha pacuets! TeruioBbix |OK 01
3aKOHOMEPHOCTHU W3MEHEHUS KoHIeHTparu | 3pdexroB xumudeckux peaknuit u | OK 02
5o |MPOTEKAHMS XMMUYECKHX | BELIECTB, PEAKUMM  CPEJbl M| ONPEENeHHe THIIA PeaKkuuy (o
" | peakuuii. TEMIEepaTypbl Ha  CMEIIEHHE | TEIUIOBOMY J(PQeKTy: 5K30- H

PaBHOBecHe XUMHUYECKUX
peaKimit

XUMHYCCKOI'O paBHOBCCUA

SHIOTEPMUYECKUE).
2. I1pakTHKO-OpMEHTHPOBAHHBIC
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3aJJaHMs Ha IIPUMEHEHHE
npuHuuna Jle Ilarense mis
HaXO0XKJCHUS HalpaBJICHUS
CMEICHUS paBHOBECHS
XMMUYECKON peakIuu W aHajIu3
¢baxTopos, BIIUSIOLIMX Ha
CMellEHHE XUMHYECKOTO
PaBHOBECHSL.

3. JJaboparopnas pabora
«3yueHne BIUSHUSA PA3TAYHBIX
(dakTopoB Ha CMEIIICHHE
XUMHYECKOTO PABHOBECHS.

6 Pasznea 6. ucnepcubie |HUccienoBarb aucnepcubie | KonTposbHas padora mo rTeme
CHCTEMBbI CHCTEMBbI «/lucnepcHble CHCTEMbI»
Hucniepcubie cuctembl U |Paznuuate uctuHHBIE pacTtBOphl |1l.3amaun Ha  mpurortosnenue |OK 01
(baxTops UX | KOJUTOUTHBIE pacTBOpEI U | PaCTBOPOB. OK 02
YCTOMUMBOCTH rpyboaucnepcHbie cucteMbl Ha|Z2. [IpakTuko-opueHTHUpPOBAaHHBIC
6.1 OCHOBE XUMHYECKOTI'0 | pacueTHbIE 3a/1aHus Ha
JKCHEPUMEHTA JUCTIEPCHBIE CUCTEMBI,
UCIIONIb3YyeMbIe B  OBITOBOH W
MIPOU3BOJICTBEHHOMN JIESATEIBHOCTH
4eJI0BeKa.
Pa3zpgen 7. HccaenoBath CBOIiCTBA
KauyecTBenHbIe OpraHuYecKuX u
7, | peaKumnmn O0HApY KeHHSs] | HEOPTAaHUYECKHX BelleCTB ¢
OpPraHUYecKuX U HCI0JIb30BAHUEM
HEOPraHNYecKuX Ka4eCTBEHHBIX peaKuui
BellleCTB
OOHapyxeHue Hccnenosatsb kauecTBeHHbIe | 1. JIaGopatopnass  paGora  (Ha|OK 01
HEOPraHUYECKUX peakuuu HEOPTraHUYECKHX | BLIOOP):
KaTHOHOB U aHHMOHOB BEIIECTB — AHanmuTHuecKue peakuuu
katnoHos |-V rpynm;
— AHanmuTHuyecKue peakuuu
71 aHHOHOB.

’ 2. [Ilpaktuueckue 3agaHusi Ha
COCTaBJICHUE YPaBHEHUI peakuuii
oOHapyxeHust KaTuoHOB |-VI
TPyl W aHWOHOB, B T.4. B
MOJIEKYJIAPHON u MOHHOM
dbopmax.

Oo6napyxeHue Uccnenoath kauecTBeHHbIC | 1. JlabopatopHas  pabora  (ma|OK 01
OpPraHMYEeCKHUX BEIIECTB | pEaKI1H OpPraHUYECKHUX | BEIOOD):
OTIENBHBIX KJIACCOB C|COEAMHEHMH OT/EIbHBIX KiaccoB |—KauecTBeHHBIE  peakuuu  Ha
UCTIONIb30BaHUEM OTJIEeNIbHBIE KIACChl OPIraHUYECKUX
Ka4eCTBEHHBIX PEaKITH BEIIECTB;

79 —KavecTBeHHbIi aHau3

OPTraHWYECKUX COCAMHEHHH TI0
(YHKIIMOHATLHBIM TPYIITIaM.

2. [IpakTryeckue 3ajaHus Ha
COCTaBJICHUE KaYECTBEHHBIX
peakmuii oOOHapYKEHUS
OPraHUYEeCKUX COCIMHEHUM.
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Ipuxaagnoii MoayJb

Paznen 8. Xwummsa B|OunenuBarp nocjaeacTsus | 3ammra  Keilica (¢ yuyeToMm
ObITY H |OBITOBOM M TNPOM3BOACTBEHHOI | Oyaymeid mnpodeccuoHaIbLHOM
8 |mpou3BoacTBeHHOI HAeAITEJIbHOCTH  4YeJl0BeKa  C|JesTeJbHOCTH)

NeSITeJILHOCTH MO3HIMIA IKOJIOTHYECKOM

YyeJI0BeKa 0e301acHOCTH

Xumusi B ObiTy U |OleHHBaTh nociencteus Ketic (¢ yuerom  Oyaymei |OK 01

[IPOU3BOACTBEHHO i1 |OBITOBOM W TMPOM3BOJCTBEHHOM | TpOecCHOHATBHOM OK 02

NESTEIIbHOCTH YelIOBeKa |AeITeIbHOCTU YenoBeKa c | nearenbHoctr) Bo3moskubie Temsl |OK 04
MO3UIHN HKOJIOTHYECKOM | KEHCOB: OK 07
0€30IMaCHOCTH 1. [Torennenue KJIuMaTa u

BBICBOOOXKIEHHE ra3oBBIX
THJIPATOB CO JTHA OKCaHa.
2. Bynymue Marepuansl Ui aBua-

, MAIITMHO- ¥ IPUOOPOCTPOCHHUSL.

3. HoBrie MaTepHabl TUTSt
COJTHEUHBIX OaTapeid.
4. JlekapcTBa Ha OCHOBE

PACTHUTCIIbHBIX ITPCIIaPaTOB.
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