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1. O0mas xapakrepucTHKa pado4eil NporpaMMsbl 00111e00pPa30BATEIbHON JTUCIUIITHHBI

«XuMus»

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe o0pa3oBaTesibHO nporpammbl CI1O

Oo6meo0Opa3oBaTenpHas
00111e00pa30BaTEIBHOTO0  IIMKJIA 00pa30BaTEIbHOW MPOrPAMMBI

OUCIIATUINHA «XUMHUL

cnenuanbroctu 54.02.01 /u3aiin (mo oTpacianm).

ABJIACTCA

00s3aTebHON
B COOTBETCTBUH C

YaCTbIO
dI'oC o

1.2.1leab ¥ nIaHUPYeMble Pe3yJIbTAThI 0CBOCHUS JUCHUIIIUHBI:
1.2.1. lean u 3a1a4u 0011e00pa30BaATEIbHOM TUCHUTLIAHBI
DopMUPOBaHHE Y CTYJCHTOB XMMHYECKOW COCTaBIISIIOIICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa Kak
OCHOBBI TIPUHSATHUS PELICHUN B )KM3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO TTOBEICHHUS

B IIPUPOJIHOM Cpe/Ie.

3agaum QTUCHMILIMHBI:
1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYSCKHUX MPOIIECCOB M SBJICHHUI B
OKpYJKalolle cpene, ILEeJOCTHOW HayYHOM KapTHHBI MHpPA, B3aMMOCBS3M W B3aUMO3aBHUCHMOCTHU

CCTCCTBCHHbBIX HAYK;

2) pa3BUTh YMEHUS IPOBOJUTH PACUCTHI 1O XUMHUYSCKMM (HOpMYJIaM U YpaBHEHHSM XHMHUCCKUX
peaxkuui, IaHUPOBaTh U UHTEPIPETUPOBATH PE3YJIBTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKM IPOBEICHHUS XHMHYCCKHX OKCIICPUMEHTAIBHBIX HCCICIOBAHUN C
COOJTI0ICHHEM MPaBUII 6€3011aCHOT0 OOpAIEHUSs C BEIIECTBAMU U Ta00paTOPHBIM 000PYI0BaHHEM;

4) pa3BUTh YMCHHS aHAIM3UPOBATh, OLICHUBATD, IPOBEPSTH HA JOCTOBEPHOCTh M 0000111aTh HH(OPMAITHIO
XUMHUYECKOI0 XapakTepa U3 pa3InuyHbIX HCTOUHUKOB;

5) chopmupoBath yMEHHs TPOTHO3UPOBATH TOCICIACTBUSI CBOCH JEATENBHOCTH M XMMHUYCCKUX
MIPUPOIHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX MIPOIIECCOB;

6) chopMupoBaTh TMOHUMAHUE 3HAYUMOCTU JOCTHIKCHHH XMMHUYECKOW HAYKH W TEXHOJIOTHH JUIs
Pa3BUTHS COLIMATILHON U IPOU3BOJICTBEHHOM cep.

1.2.2.

Ilnanupyemsle

pe3yJabTaTbl  OCBOCHUS

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

0o01eo0pazoBaTeIbHOM

AUCHMUIIJIMHBI B

Koa m HanmMeHoBaHue
(popmupyembIX
KOMIIeTeHIIU I

HJ'IaHI/IpyeMbIe pe3yJbTaTbl 0OCBOCHHUA TUCIHUITIJIHHBI

Oo0mue

JAucuunimHapHbie (MpeaMeTHbIE)

OK 01. BeiOupatp
CHOCOOBI pelIeHUs
3a1a4
npo¢eCCHOHATBHON
JeSTeNbHOCTH
MPUMEHHUTEIHHO K
Pa3IUYHBIM
KOHTEKCTaM

B yactu Tpy10BOro BOCIIMTaHUA:

- TOTOBHOCTb K TPY/y, OCO3HAHHE
[IEHHOCTH MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTh K aKTUBHOM JIEATEITLHOCTH
TEXHOJIOTUYECKON U COLUAIIBHOMN
HaIpaBJIEHHOCTH, CTIOCOOHOCTH
WHULIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSTEIIHHO BHITIOJHATH TAKYIO
NEeSATEIbHOCTD;

- UHTEpEeC K pa3IndHbIM chepam
npodeccnoHaNbHOM A TENBHOCTH,
OBnazieHue YHUBEPCAITbHBIMUA YI€OHBIMU
M03HABATEIbHBIMU JIEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE ICHCTBUS:
-CaMOCTOSATEIHHO (DOPMYITHPOBATH H
aKTyaJIM3UpOBaTh IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- BJIJIETh CHUCTEMOM XMUMMYECKUX
3HAHHUW, KOTOpasi BKJIFOYAET:
OCHOBOIIOJIAral0IINe OHATHS
(XMMUYECKUI 3JIEMEHT, aTOM,
AJIEKTPOHHAast 0060JI04Ka aToMa, S-, P-,
d-37eKTpOHHBIC OPOUTAITH ATOMOB,
MOH, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATENILHOCTD, CTEIIEHb
OKHCIICHHSI, XHMHUECKasl CBS3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBINA 00beM,
YTJIEPOJIHBINA CKENeT, PYHKIMOHATIbHAS
TPYIIIa, paauKail, H30MEpHs, H30MEPHI,
TOMOJIOTHYECKHH PsiJl, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPOA- U
a30TCOEpKAIINE COETUHEHUS,
OMOJIOTMYECKH aKTHBHBIE BELIECTBA
(yrneBopl, )KUpbI, OETIKK), MOHOMED,
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-yCTaHaBJIUBATh CYIECTBEHHBIN MTPU3HAK
WJIM OCHOBAHMS /IJIs1 CPAaBHEHUS,
KJ1accuuKanuu U 0000IICHUS;
-OIPEIEIISTh 1EJH IeATEIbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPHH HX
JIOCTHIKCHMS,

-BBISIBJISITH 3aKOHOMEPHOCTH M
MIPOTUBOPEYUS B pacCCMaTPUBAEMBIX
SIBJICHUSAX;

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

- pa3BUBATh KPEATHBHOE MBILJICHUE TIPU
pelICHUY KU3HCHHBIX MPo0OJIeM

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 apIrYMEHTHI IS
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 BBISBIIATh XapaKTEpHBIE
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€30MaCHOCTH, B pa3BUTUHN
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 CpeJIe;

- 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 (" """, KpaTHBIE CBSI3H),
MOJISIpHAsT KOHIIEHTPAIHs,
CTPYKTypHas popmyIia, U30Mepust
(cTpykTypHas, reomeTpudeckas (Iuc-
TpaHC-U30MEPHsl), TUIIbI XUMUYECKUX
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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€3011aCHOM 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 BEIIECTB JJIs
JKCIIEPUMEHTAIILHOM ITPOBEPKU
TUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKAHUS
XUMHUYECKUX PEAKIUN U
IIPOTHO3UPOBAHUS BO3MOXHOCTEH HX
OCYILIECTBIICHUS;

yMEeTh MOATBEPXKIaTh Ha
KOHKPETHBIX INPUMEpPAX XapakTep
3aBHCHUMOCTH PEaKLIHNOHHON
CIIOCOOHOCTH OPraHUYECKUX
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
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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. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJIbHOM TUCITATLIMHBI

2.1. O6bem 001meo0pa3oBaTeNbHON JUCIUIUIMHBI U BUIBI Y4eOHOM paboThI

Bup yuyeoHoii padoTbl Obnem B
yacax

O0bem 0011e00pa30BaTebLHONH NPOrPAMMBbI IMCIHUIIJIMHbI 82

B TOM YHCJIE:

OcHOBHOE coiepKaHue | 82

B TOM YHUCJIE!

TeopeTudyeckoe o0ydeHue 36
MPaKTUYECKHUE 3aHITUS 46
IIpomexyTounas arrecranus: KonrposabHas pa6ora — 1 cemectp, 3auer — 2 cemecTp
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2.2. TemaTn4eckui IJIaH U CoacpKaHue OﬁHIeOﬁpaZ%OBaTeJILHOﬁ JAUCHHUIIINHBI

HaumenoBanue Conep:xkanue yuyeOHOro MaTtepuasa (0CHOBHOE M MPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeM J1a00paTOPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTUYHH) 4YacoB | KOMIETEeHIHH
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 12
Tema 1.1. Ctpoenue Conep:kanue y4eOHOT0 MaTepuaJia 6
aTOMOB XHUMHUYECKUX CoBpeMeHHAast MOJICNTb CTPOCHUS aToMa. DIIEKTPOHHAs KoH(purypamus atoma. Knaccudukarus XuMHIECKUX
9JIEMEHTOB M NIPUPOJIAa  |31IeMEeHTOB (S-, P-, O-diemenThl). BajeHTHbIE 3JIEKTPOHBL. BaleHTHOCTh. DIEKTPOHHAS IPHPOJA
XUMHYECKON CBSI3H XUMUYECKON CBSI3U. DIJIEKTPOOTPULIATETbHOCTh. KoBasleHTHast CBsI3b, €€ Pa3HOBUIHOCTH U MEXAHH3MBbI 6
oOpaszoBaHusl (OOMEHHBIM W JIOHOPHO-aKIEeNTOpHBIN). MoHHas cBs3b. MeTammnueckas cBsi3b. Bogopomnas
CBSI3b. MEXMOJIEKYISIPHBIE B3aUMOJCHCTBUS.
W3oTomb1, OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHUE aTOMa, THOpUIM3alls aTOMHBIX OpOUTaJIeH. OK 1
IlpakTHyeckne 3aHATHSA 2
Pemenne npakTHuecKHX 3aJaHUN HA COCTaBJIEHUE AIIEKTPOHHO-rpaduyeckux ¢Gopmys siaemeHToB 14
MepUOJIOB.
Pemenue 3aganunii Ha KCMOJIB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BAHUM COEIUHEHUI IO HOMEHKIIATYpE 2
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM M MPUKIATHOM XUMHUM UM TPUBHAIBHBIX HAa3BaHUU JUIS
COCTaBIIEHUS XUMHUYECKUX (HOPMYI ABYXATOMHBIX COCAMHEHUU (OKCUAOB, CYyIb(UIOB, TUAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX COSUHEHUN OTAEIBbHBIX KJIACCOB.
Tema 1.2. IIpakTHYeckHe 3aHATHA 4
[Tlepuognueckuii 3akoH | [lepmogudeckass cucrema xuMudeckux onemeHtoB J[.M. MenngeneeBa. Dusnueckuili  CMBICT
u Tabauna [Tlepuoanueckoro 3akoHa JI.MI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB XHMMHUYECKHUX
J.1. MenneneeBa AIIEMEHTOB, 00pPa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHHU C MOJIOKEHUEM XUMHUYECKOTO
sneMeHTa B [lepuoandeckoi cucreme. MupoBo33peHUeCKoe U HaydHoe 3HaueHue [lepuoanyueckoro 3aKoHa
.. Menneneesa. [Iporuosst [I.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB. 4 OK 01, OK 02
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha XapaKTepU3aIui0 XUMHUYECKUX
9JIeMEHTOB «MeTammndeckue / HEeMeTaUIMYeCKHue CBOMCTBA, JIIEKTPOOTPUIIATEIHHOCTh U CPOJCTBO K
AJIEKTPOHY XUMHUYECKHX DJIEMEHTOB B COOTBETCTBHE C WX DJIGKTPOHHBIM CTPOEHHEM U TOJOKEHHUEM B
MIEPUOJNYECKON cucTeMe XuMHUecKkux aneMeHToB .M. Menneneesay.
Paznen 2. Xumudeckue peakuuu 16
Tema 2.1. Tumnsl Copnepxxanue yueOHOro MaTepuaJa 4
XUMHYECKUX PEaKIui Knaccudukanust u TAITBI XUMAYECKUX PEaKIMi ¢ y9acTHEM HeOopraHudyecKux BemiecTB. KomndyecTBeHHbIE 4 OK 01

OTHOIIEHUS B XUMHMU. OCHOBHBIE KOJIWYECTBEHHBIE 3aKOHBI B XHMHH H PACUCThl MO YPAaBHCHUAM
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XMMHUYECKHX peakuuii. MoJp Kak eMHUIA KOJMUYEeCTBa BeulecTBa. MouspHasi Macca. 3aKOHbI COXPaHEHUs
Macchl U SHEPTUU. 3aKoH ABoraipo. MosipHbIil 00beM razoB. OTHOCUTENbHAS IIIOTHOCTH Ta30B.

Peaknunm  kommiekcooOpa3oBaHHMs € ydacTHEM  HEOpPraHMYeCKHUX  BeIIecTB  (Ha  IpuMepe
TUIPOKCOKOMILJIEKCOB IIUHKA U aJJFOMUHUSA).

IIpakTnyeckue 3ansaTus

CocraBneHue ypaBHEHUHN peakiiuil COeIMHEHNS, Pa3I0KEeHUs, 3aMEILICHHsI, OOMEeHA. Y paBHEHUS PEaKIUi
TOpPEHUs, HOHHOTO 0OMEHA, OKUCIIEHUSI-BOCCTAHOBJICHHS.

Pacuer KONMMUECTBEHHBIX XapaKTEPUCTHUK MCXOJIHBIX BEIIECTB M MNPOAYKTOB peakuuu. Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEaKIIMU COCTUHEHUS, €CIH OJIHO U3 BEUIECTB JAaHO B U30BITKE
W/WII CONIEPXKUT IpuMecH. Pacdyer MaccoBo# mim 00BEMHOM 0K BBIXO/A MPOJYKTA PEAKIIMUA COCAMHEHUS
OT TEOPETUYECKU BO3MOXKHOTO. Pacyer 0ObeMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOIHUECTBO
BEIIECTBA) MPOJYKTa PEaKIMH, €CIM OJHO U3 BEUIECTB JIaHO B BUJIE PacTBOpa C OINpPENEICHHON MacCOBOU
JI0JIEH paCTBOPEHHOTO BEIIECTBA.

VYpaBHEeHHsT OKHCIEHUs-BOCCTaHOBJICHUS. (CrteneHb OKucaeHUsA. OKHUCIUTENIb W BOCCTAaHOBHUTEINb.
OKHCITUTENbHO-BOCCTAHOBUTENBHBIE ~ pEaKIMU B NPUPOAE, MPOU3BOACTBEHHBIX  Mpoleccax |
YKU3HEACSITEIIBHOCTA OpraHnu3mMoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN MOTEHIIMAN cpeibl. CocTaBiIeHUE U
YpaBHUBAHHE OKHUCIUTEIHHO- BOCCTAHOBHUTEIBHBIX PEAKIMH METOAOM 3JEKTPOHHOrO OanaHca. TUnudHbIE
HEOPraHMYECKNE OKUCIIUTENN U BOCCTAHOBUTENN. DJIEKTPOIN3 PACTBOPOB M PACILIABOB COJIEH.

Tema 2.2.
DIEeKTPOTUTHIECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Coaep:xanue yueOHOIro MaTepHaJia

Teopust anekTponuTUdecko nuccounanuu. Peakunn noHHoro oomena. CocTaBiieHHE peakIMi HOHHOTO
oOMeHa ITyTeM COCTABJICHHS UX MOJIHBIX U COKpAIlEHHBIX HOHHBIX YPAaBHEHUH.

['unponus coneil. 3HaueHUe TUAPOIN3a B OMOIOrMYECKUX OOMEHHBIX npoueccax. [I[pumenenue ruaponnsa B
IPOMBIIIJICHHOCTH.

HpaKanecm[e 3aHATHSA

JlaGopaTtopHnas pabota «Peakiuu rupomza.
HccnenoBanue cpenbl pacTBOPOB COJEH, OOpa30BaHHBIX CHIIBHBIMH M CIaOBIMH TMPOTONHUTAMH, W HUX
peaKIyii ¢ pacTBOpaMH Iesioun U kapOoHaTta HaTpusi. COCTaBICHUE PEeaKIIUi THAPOJIN3a COJICH.

OK 01

Pa3nen 3. Ctpoenne u ¢

BOliCTBA HCOPraHu4eCKMX BEIIeCTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Conep:kaHue y4eGHOr0o MaTepuasia

[Ipenmer HeopraHmyeckod XuUMHHU. B3aummocBs3p HeopraHuyeckux BemiecTB. Kiaccuduxanums
HeopraHnyeckux BemecTB. IIpocteie M cioxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB
(oxcuABI, TUAPOKCUIBI, KUCIOTHI, coiu). HoMeHknaTypa 1 Ha3BaHUE HEOPraHWYECKUX BEIIECTB UCXOMS U3
UX XMMHYECKOH (OpMYJIbl MIIM COCTaBIEHUE XUMHUYECKOM (OpMyINbl MCXOJS M3 Ha3BaHMs BEILECTBA I10
MEXIYHAPOAHOU MUJIU TPUBUAIBLHOW HOMEHKIIATYPE.

OK 01, OK 02
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MexMonekynsapable  B3aumoneucTBusa.  KpucrammoruapaTel.  ArperaTHble  COCTOSHHSA — BEILECTBA.
Kpucrannuueckne u amopdubie BemiectBa. THUIBI KPUCTAIUIMYECKUX PEUIETOK (aTOMHAs, MOJEKYJspHas,
MOHHAsi, MeTaJulMyecKas). 3aBUCHUMOCTb (DPU3MUYECKUX CBOWMCTB BEIECTBA OT THUIA KPUCTAJUIMYECKOIl
pemetku. [TpuurHBEI MHOrOOOpa3us BEIIECTB.

CoBpeMeHHbIE NTPEJICTABIEHUS O CTPOSHUM TBEP/BIX, XKHUIKUX U Ira3000pa3HbIX BemiecTB. JKuakue
KPUCTAJUIBI.

IlpakTHyeckne 3aHATHA 2
Pemenne 3amau Ha pacuer MaccoBOM J0JIM (MacChl) XMMHUYECKOTO 3JeMEeHTa (COCMHEHUs) B MOJIEKYJIe
(cmecn).
Pemienne mnpakTHYecKWX 3aJaHU MO KIACCU(PUKAIMKM, HOMEHKJIAType M XUMHUYECKUM (PopMyiaMm
HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB (Ha3bIBaTh U COCTABIIATH (POPMYJIbl XMMUYECKUX BEIIECTB, 2
OIpeEATh NPUHAIEKHOCTD K KJIACCy).
HcrouHnkn XuMu4eckol uHpopmanuu (HaydHas M ydeOHO-HaydHas JIMTepaTypa, CpPEeICTBAa MacCOBOM
uHpopmanuu, cetb MHTepHer um napyrue). llonck wHpOpManuu 1O Ha3BaHHUAM, HACHTH(HKATOpaM,
CTPYKTYPHBIM (hopMyJiam.
KonTpoJsbHas padora 2
Tema 3.2. dusuko- Copepxanue yueOHOIro MaTepuasa 2
XMMHYECKHE CBOMCTBA |Metamsl. OOmme ¢u3nveckne M XUMHUYECKHE CBOiCTBa MeTauioB. CrocoOBbl TOJMy4eHHUs. 3HaueHHe
HEOPraHUYECKUX METaJUIOB U HEMETAIIJIOB B MPUPOJE U KU3HEAEATEIILHOCTH YeloBeKa U opranu3MoB. Koppo3us merasmios:
BEIIECTB BU/JIbI KOPPO3HUH, CIIOCOOBI 3allIUTHl METAIJIOB OT KOPPO3HH.
Hemerannsl. O0Omue ¢puznyeckre 1 XMMUYECKHE CBOWCTBA HEMETaJUI0B. TunuyHele cBoiicTBa MeTtamioB |'Y—
YIl rpynn. Knaccudukanus U HOMEHKJIATypa COEAMHEHMH HeMeTaioB. KpyroBopoTbl OMOTr€HHBIX 2
AJIEMEHTOB B MIPUPOJE.
XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, TMAPOKCHAOB, KHUCIOT, OK 01. OK 02
cojell MU 1p.). 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMICTB IPOCTBIX BEILIECTB, BOJAOPOJIHBIX COEAMHEHUH, ’
BBICIINX OKCHJIOB U THAPOKCHIOB.
IIpakTHYecKHe 3aHATHS 2
CocraBieHue ypaBHEHMH XHUMHMUYECKHX PEAKIMHA C yYaCTHMEM MpPOCTBHIX M CIOXHBIX HEOPraHUYECKHUX
BEIIECTB: OKCHUJIOB METAJIOB, HEMETAJIIIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHUCIOT, OCHOBAaHUI
U aM(OTEepHBIX THIPOKCUIOB, HEOPTrAaHUYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOHCTBA. 2
Pemenne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHMX  3aJaHMM HA CBOMCTBA M IOJIyYEHHE
HEOPraHMYECKUX BEILECTB.
Tewma 3.3. Conep:kanue y4eOHOT0 MaTepHuaJia 2
IIpousBoacTeo OOue TpeAcCTaBICHUs O TMPOMBIIUIEHHBIX CHOCO0AaX IMOJYYEHHUs] XMMHUYECKHX BEUIeCTB (HA IpHMeEpe 2 OK 01, OK 02
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HEOPraHHYECKUX
BEIECTB. 3HaYEHHUE U
IPUMEHEHHUE B OBITY U
Ha TPOU3BOJICTBE

IPOU3BOICTBA AaMMHAKa, CEPHON KUCIIOTHI).

LIepHa;I U OBCTHad MCTAJUIYpTHA. HpaKTI/I‘-IeCKOG MNPUMCHCHUC JBJICKTPOJIM3a IS IMOJYUCHUA HICIIOYHBIX,
IIEI0YHO3EMENTbHBIX METAIUIOB U aIFOMUHHUA. CTEKIIO M CHIIMKAaTHAsI IPOMBIIUICHHOCTb.

[Tpobiema 0TX0J0B M TOOOYHBIX TPOITYKTOB.

IIpakTnyeckue 3ansaTus

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O POJIA HEOPraHWYECKOM XMMHUU B Pa3BUTUU MEIMIIVHBL,
CO3/IaHMM HOBBIX MaTepUaAJIOB (B CTPOMTEIBCTBE M Jp. OTPACISIX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHUKOB
SHEpruu (aJbTepHATUBHBICE UCTOYHUKH SHEPIHU) B PEHICHUH MPOOJIEM HKOJIOTHYECKOH, YHEPreTHUeCKOl H
NUILEBOH Oe30M1aCHOCTH.

Pa3nes 4. CTpoeHue M CBOCTBA OPraHN4YeCKNX BelllecTB

14

Tema 4.1.
Kiaccudukanms,
CTPOCHUE U
HOMCHKJIATypa
OpPraHUYECKUX BEIICCTB

Coaep:xanue yue0HOro MaTepHaJia

[Ipenmer oprannyeckoil XuMuu. B3auMOCBs3b HEOPraHNUYECKUX U OPTaHUYECKUX BEILIECTB.

XHUMHUYECKOE CTPOCHUE KaK NOPAIOK COCAMHEHUS aTOMOB B MOJIEKYJE€ COTJIACHO HMX BAJIEHTHOCTH.
OCHOBHBIE TOJIOKEHHUSI TEOPUH XHMHUUYECKOTO0 CTPOCHHS oOpraHudeckux coeaumHeHuid A.M. Bytneposa.
VYrinepoaHslii  CKENeT OpPraHWYecKOW MOJeKynbl. MOeKynspHble U CTPYKTYpHBIE (pa3BepHYTEHIE,
COKpAaIlICHHbIE) XUMHUYECKHE (HOpMYNbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO CTPOCHUS
Monekyn. M3omepuss u u3oMmephl (CTpyKTypHas, reoMeTpuueckas (Iuc-TpaHc-uzomepusi). KpaTtHocTb
XUMHYECKOMU CBSI3H.

[Tonstne o (¢yHkuoHanbHOUW rpynme. [IpuHIUNB KiIacCUPUKALKMKA OpPraHMYECKUX COEIUHEHUH.
MexnyHapoaHass HOMEHKJIATYpa U MPUHIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCAUHEHHUI.

IIpakTHYeckHe 3aHATHA

HoMmeHnkinatypa OpraHMYecKMX COEIMHEHHUI OTIEeNbHBIX KJIacCOB (HACBHIIIEHHbIE, HEHACBIIIEHHBIE U
apoMaTHYECKHE YTIIEBOJOPOJbI, CHUPTHI, (DEHOJbI, aNbJAETH/Abl, KETOHbI, KapOOHOBBIE KHCIOTHI U Ap.)
CocraBieHne NOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB OT/IEIbHBIX KIacCOB,
UCIONB3YSl HMX Ha3BaHUA [0 CHUCTEMaTHYecKOM HoOMeHkinarype. Pacuersl mnpocreiinieir ¢GopmyIsl
OpPraHMYECKON MOJIEKYJIbI, UCXOs U3 DIIEMEHTHOIrO cocTasa (B %).

OK 01

Tema 4.2. CBolicTBa
OpraHUYECKUX
COCTUHEHUN

Conep:kaHue y4eGHOr0 MaTepuasa

OU3UKO-XMMUYECKHE CBOMCTBA OpPraHMYECKUX COCIMHEHMH OTAETbHBIX KiIaccoB  (0COOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATyphl BHYTPU KJlacca; TOMOJIOTMYECKUU psii U oOmias ¢opmyina; U30Mepus;
¢du3nueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YEHU):

MpeAeNIbHBIE  YIIIEBOJOPOABl. l'OpeHMe MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHMKOB TeEIUIa B
HPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXK/ICHUE B IPUPOE U PUMEHEHNE
aJIKaHOB;

— HEIpeJeNbHbIE U ApOMAaTUYECKUE yriIieBoaopoasl. [lonuMepusanys 3THIEHa KaK OCHOBHOE HAIIpaBIICHUE

OK 01, OK 02
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€ro Mcnonb3oBaHus. ['opeHne aleTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IIAMEHM Ul CBApKU H
PE3KH METaJLIOB;

— KHCJIOPOACOJAEpKAINE COECOUHEHUs (COMPTBI W MPOCTbie 3PUPBI, (HEHOJBI, AIBJETUABI U KETOHBI,
KapOOHOBBIE KHCIOTBI M WX MPOU3BOAHBIE). [IpakTHueckoe NpUMEHEHHE ATUIICHIJIMKOJISA, TIHMIEPHHA,
¢denona. Ilpumenenue Qopmanbaeruia, aneTaabAeruia, YKCYCHOM KHCIOThl. Mbula Kak COJHM BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOWCTBA MbLIIA;

— a30TcoJepKalie COEJUHEHNs (AMUHBI 1 AMUHOKHCIIOTBI, OEJIKH).

Knaccupukamuss u  0COOCHHOCTH OpPraHMYECKUX peakiuid. PeaknuoHHbIE UEHTpBL. Pamukansl.
ITepBOoHaYaIbHBIE IOHATHUS O TUIIAX U MEXAHU3MAX OPTaHUYECKUX peaKLUi.

HpaKaneCRue 3aHATUSA

Pemenne nenodek npeBpaiieHUil Ha T€HETUYECKYIO CBA3b MEXKY KJacCaMHM OPIaHUYECKUX COCOUHEHMH C
COCTABJICHMEM HA3BaHUW OPraHMYECKUX COCIWHEHHH [0 TPUBHAIBHOM HIM  MEXKIYHAPOIAHOU
CHUCTEMATUYECKOM HOMEHKJAType. PellleHne pacueTHbIX 3a7ad IO YPaBHEHUSAM pEAKLUN C y4acTHEM
OpPraHNYECKHUX BEIIECTB.

Tema 4.3.
Oprannueckue
BEILIECTBA B
KU3HEACSITEIIbHOCTH U
YEJIOBEeKa.
IIpownsBoacTBO U
MIpUMEHEHNE
OpPTraHWYECKUX BEIIECTB
B [IPOMBILIIIEHHOCTH

Coaep:xanue yue0HOro MaTepHaJia

buooprannueckue coequnenus. [Ipumenenue u 6uonoruueckasi poiib yrieBoJoB. OKHUCIEHUE YIIIEBOAOB —
MCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. OOIacTy mMpuMeHeHus aMUHOKUCIOT. [IpeBpaiienus 0eaKoB MUIIH
B opranu3Mme. buonornueckue ¢ynkmuu OenkoB. buonornueckue ¢yHkuumM xupoB. Pons oprannueckoin
XUMHH B pEHICHUH MTPOOIIeM MUIIeBON O€30MacHOCTH.

HyxnenHnoBbie KHCIIOTHI: cocTaB U cTpoenne. CtpoeHne HykieoTu0B. CoctaB HykiienHOBBIX KucioT (JJHK,
PHK). Ponib HyKJIEMHOBBIX KHUCJIOT B )KH3HEACATEILHOCTH OPTaHU3MOB.

[Tpon3BOCTBO OPraHMYECKUX BELIECTB: MPOU3BOACTBO METaHOINA, mepepadoTka HeTH. [lommaTmien kak
KPYITHOTOHHAXHBIA TPOAYKT XUMHYECKOro mpou3BoicTBa. llpuMenenme ostunena. Ilpoussoactso u
IPUMEHEHNE KayuyKa U pe3UHBI.

CuHTEeTMYECKME U HCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHME, cBOMcTBa. IIpakTMueckoe HCIIONIb30BaHHE
BOJIOKOH. CHHTETHYECKHE TUIEHKH: U30JISIUS ISl IPOBOAOB, MEMOpPAHBI JIsl OIPECHEHUS BOJbI, 3aIUTHBIE
IUIGHKWA Ui aBTOMOOWJIEH, TUIACTBIpU, XUPYprHUecKue TMOBs3KH. HOBBIE TEXHOJOrMM JalbHEHIIero
COBEpIIECHCTBOBAHHUS MTOJIMMEPHBIX MaTEPHAIIOB.

Posb oprannueckoil XuMHuK B peIIeHUH MPOOIJIeM SHEpPreTHUecKor 6€30MacCHOCTH, B Pa3BUTUN METUIIMHBI,
CO3JIaHMH HOBBIX MaT€pUaAJIOB, HOBBIX HCTOUHUKOB YHEPIUH (QIbTEepHATUBHBIE HCTOUYHUKU YHEPTHH).

IIpakTHYeckHe 3aHATHA

Pemienne mpakTUKO-OpPUEHTUPOBAHHBIX 3aJaHUIl MO COCTABICHUIO XMUMHYECKUX PEAKIUN, OTPa)KaIOIIUX
XUMHUYECKYI0O aKTUBHOCTh OPTaHMUYECKHX COSAMHEHUHN B PA3MYHBIX cpenax (IPHUPOJAHBIX, OMOJIOTHIECKHUX,
TEXHOTE€HHBIX ).

OK 01, OK 02
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Paznen S. Kunerudyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHX PeaKkmid 6
Tema 5.1. Copaepxxanue yueOHOIro MaTepuaJa 2
Kunernyeckue Xumnueckue peakuuu. Knaccudukanus XuMudeckux peakiuil: 1mo (a3oBoMmy cocTaBy (FOMOTE€HHbIE U
3aKOHOMEPHOCTH TETEPOreHHBIE), 10 UCIIOIb30BAHUIO KaTalu3aTopa (KaTaIuTHUECKUE U HEKATATUTUYECKUE).
IIPOTEKAHUS CKOpOCTh peakluH, €€ 3aBUCUMOCTh OT pAa3JIMYHbIX (PAKTOPOB: MPUPOJIBI PEArMPYIOLIUX BELIECTB,
XMMHMYECKUX PEaKUUi | KOHIIEHTPAlMM PEearupyolmx BeleCcTB, TeMnepaTypsl (mpaBuio Bant-I'odda), mmomanu peakumoHHON 2 OK 01, OK 02
IIOBEPXHOCTH, HAJIMYMS KaTaau3aropa. Poip kaTanu3aTopoB B IPUPOAE U IPOMBILUIEHHOM IIPOU3BOJICTBE.
OHeprus akTuBalUU. AKTHUBUPOBaHHBIM KoMmiulekc. Karanusatopel M karainu3. Poib Karamu3aTopoB B
IIPUPOJIE ¥ IPOMBIILIEHHOM IIPOU3BOJICTBE.
Tema 5.2. Conep:xanue yueOHOT0 MaTepHaJia 2
Tepmoaunamuyeckue  |Kiaccudukanus XUMHUUECKUX PEAKIMA: 10 TeI1oBoMY 3¢ dekTy (3K30TepMUUecKHe, IHI0TEPMUUYECKHE), TIO
3aKOHOMEPHOCTH oOparumocti  (oOparumele W HeoOpatmmble). TernoBeie  A(PQGEKTH  XUMHYECKHX  PEaKIUH.
IIPOTEKAHUs Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakiuil. XUMHUYECKOEe PaBHOBECHE U €ro CMEIEHHE IOJ
XMMHYECKUX PEaKIUi. |AeHCTBUEM pa3MUYHBIX (PAKTOPOB (KOHICHTPALMS pEareHTOB WM MPOJAYKTOB pPEaKIMH, aBJICHUE, 2
PaBHoBecue TemIeparypa) JUisl CO3/1aHus ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMHUUECKUX MTPOLIECCOB.
XUMHYECKUX peakuuii  |[lonsitie 00 sHTanbnuu u sHTponMu. DHeprus [ md6ca. 3akon ['ecca u cnencTust u3 Hero. Ponb cmemeHus
PaBHOBECHsI B TEXHOJIOTUYECKUX ITPOLIECCAX. OK 01, OK 02
IIpakTHYecKue 3aHATHS 2
[Tpuniun Jle [latense. BnusHue pa3nnyabix (akTOpoB HA U3MEHEHHE PABHOBECHS] XUMHUECKUX PEaKLUH.
3aKoH JEHCTBYIOIUX MacC M KOHCTAHTa XMMHUYECKOr0 paBHOBecHs. PacueTbl paBHOBECHBIX KOHIIEHTpAIUil
pearupyonux BeecTB 1 MPoJyKTOB peakiuid. PacueTs! TemnoBoro s¢¢gexra peakium. 5
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHN HAa npuMeHeHue npuHuuna Jle-Illatense s HaxoxaeHus
HalpaBJIeHUs] CMELICHUs] PABHOBECHS XMMUYECKOH peaKkIK U aHaJIu3 (GakTOPOB, BIUSIONIMX Ha CMEIEHUE
XUMHYECKOT'O PABHOBECHS.
Pa3znea 6. IucnepcHblie cucTeMbl 4
Tema 6.1. [lucnepcusie | Copep:kaHue y4eOHOI0 MaTepUaa 2
cucTeMbl U GakTopsl UX |[lucnepcHbie cuctembl. Komtounabie cucteMbl. VICTHHHBIE PacTBOPBI.
YCTOHYMBOCTHU PactBopenne kak ¢u3uMKo-xuMH4yeckuii mporecc. PactBopbl. CnocoObl NPHUTOTOBIEHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBast 10J11 paCTBOPEHHOTO BemiecTBa. lIpenenbHo AOMyCTUMBIE KOHUEHTPAIMU U UX OK 01, OK 02,
HCIIOJIL30BAHHUE B OIIEHKE DKOJIOTHMYECKON O€30IaCHOCTH. 2 OK 07,

Knaccudukanus qucnepcHsix cucteM o coctaBy. CTpoeHue 1 pakTopbl yCTOHYUBOCTH TUCIIEPCHBIX
cucreM. Pacno3HaBaHne HCTUHHBIX PACTBOPOB, KOJIJIOUIHBIX PACTBOPOB U TPYOOAUCIIEPCHBIX CUCTEM.
Crpoenune Munesuisl. PaccenBanne cBera mpy MpOX0XKICHUN CBETOBOTO IyYKa Yepe3 ONTHUCCKH
HEOJTHOPOAHYIO cpeny (3 dexta Tunmans).
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IIpakTnyeckue 3ansaTus

Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenuie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA AUCIIEPCHBIE CUCTEMBI, HCIIOJIb3yEeMbIE B

OBITOBOI 1 IPOM3BOJICTBEHHOM JESATEIBLHOCTH YEJIOBEKA, C MO3UIUIA IKOJIOTHIECKOH 0€301MacHOCTH 2
HOCJIECTBUM U TPAMOTHBIX PelIeHUH Npo0IeM, CBSI3aHHbBIX C XUMHEH.
Pa3nes 7. KauecTBeHHbIe peakuui 00HAPYKeHUsI HEOPTAaHMYECKHX U OPraHNYeCKHX BellecTB 8
Tema 7.1. IIpakTHYecKue 3aHATHS 4
Oo6napyxeHue KauecTBeHHbIE XMMHUYECKME pEaKLUU, XapaKTepHble Ui OOHapyXEHUs HEOPraHMYECKHX BEILECTB
HEOPraHUYECKUX (xaTroHOB U aHMOHOB). CocTaBlieHHE ypaBHEHUH peakiuii oOHapyxeHus kKaTuoHoB |-V rpynm u aHHOHOB, 4 OK 01, OK 02
KaTUOHOB Y aHUOHOB B T.4. B MOJICKYJISIPHOM 1 MOHHOU (hopmax.
Peakiiun oOHapy>KeHUs] HEOPIraHWYECKUX BEILECTB B PeaJIbHbIX 00BEKTaX OKpYKaroIeH cpeibl.
Tema 7.2. O6napyxenue |[IpakTHYecKue 3aHATHS 4
OpraHu4ecKux BEWECTB |KauecTBEeHHbIE XMMUYECKHE PEAKIIUHU, XapaKTEePHBIC ISl OOHAPYKEHUS OTJECIBHBIX KJIACCOB OPTaHUYECKHUX
OTJENBHBIX KJIACCOB C | COCAMHEHMI: (DEHONOB, albAeruaoB, Kpaxmala, YKCYCHOW KHUCJIOThI, aMHHOKHCIOT U Ap. JeHatyparus 4 OK 01, OK 02
MCII0JIb30BaHUEM 0€JIKOB IIPU HarpeBaHUH, LIBETHBIE PEAKIIMH OEJIKOB.
Ka4eCTBEHHBIX peakuuii |CocTaBieHUEe KAUECTBEHHBIX PEaKIii OOHAPY)KEHUSI OPraHMYECKUX COCAMHEHUI OT/ICIbHBIX KJIACCOB.
IIpodeccnoHaILHO OPUEHTHPOBAHHOE ColepkaHue ( CoJepKaHNe MPUKJIATHOTO MOIYJIs1)
Paspnen 8. XuMusi B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 6
Tema 8.1. Xumus B IIpakTH4YeckHe 3aHATHA 4
OBITY U OKkonoruyeckass 0€30MacHOCTb TIOCIEACTBUN OBITOBOM M TNPOU3BOJCTBEHHOW EATEIBLHOCTH YEJIOBEKa,
IIPOU3BOJCTBEHHOMN CBA3aHHAsE C MepepabOTKOM BELIECTB; IMOUCK W aHalU3 XHUMHUYECKOW HHPOpMAIUMM U3 Pa3IUYHbIX
JEATEIbHOCTH YEJI0BEKA | ICTOYHUKOB (HaydHas U yueOHO-Hay4dHas JUTepaTypa, CpeAcTBa MacCOBOI MHpOpMaluu, ceTb HTepHET U
JIpyrue). 4 OK 01, OK 02,
Keiicet (¢ yderom Oynymed mnpodeccHOoHaNbHOM JEATENBHOCTH) Ha aHauu3 HH(opManmuu o OK 04, OK 07,
MIPOU3BOJICTBEHHON /I€ATEIHHOCTH YEIOBEKa, CBSI3aHHOM € 1MepepaboTKON U MOJIyYeHHUEM BEIECTB, a TaKXKe
C 9KOJIOTMYEeCKON 06€30MacHOCTHIO.
3ammura keiica: [IpencraBienne pe3yabTaTOB peleHHs KeHCOB (BBICTYIIJICHUE C TIPE3EHTAIMEH )
IIpomexyTouHasi aTTecTanusa 3adeT 2
Bcero: 82
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3. YcaoBus peaju3ainum NporpaMmbl 001eo0pa3oBaTe IbHON JUCIUNJIMHBI

3.1. Tpe6oBaHUsI K MUHUMAJbHOMY MaTepPHAJILHO-TEXHHYECKOMY

Jliia peanuzanuy nNporpaMMbl AUCHUILIMHBI TPEyCMOTPEHBI CIIEAYIONINE CHEIUAIbHBIC TTOMEIICHUS:
y4eOHBI KAOMHET XUMHUH.

Oo6opynoBanue y4yeOHOro kabuHera (HArJsAJAHbIE MOCOOMS): HAOOPHI IMIAPOCTEPIKHEBBIX MOJIEIICH
MOJIEKYJI, MOJIENIA KPUCTANIMYECKUX PEICTOK, KOJUICKIIMU MPOCTBIX M CIIOKHBIX BEIIECTB W/MIIN KOJUICKLIUU
MOJIMMEPOB; KOJUIEKLIHUS TOPHBIX MOpPOJA M MHUHEpasioB, Tabmuua MeHaeneeBa, y4deOHblE (DUIBMBI,
¢ poBbie 00pazoBaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHHUsi: KOMIBIOTEP C yCTPOWCTBAMU BOCIIPOU3BEACHHUS 3BYKa, IPUHTED,
MYJIbTUMEIHA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIMIHAS T0CKA, yKa3Ka-Pe3eHTep IS MPEe3eHTALUH.

OobopynoBanue JiadopaTopuu U padouyMx MecT JIaOOPATOPMU: MEH3YPKH, MUIECTKU-KANCIbHUIBI,
TEPMOMETPBI, MHUKPOCKOII, JIyIIbl, IPEIMETHbIC W TTOKPOBHBIC CTEKJIA, TUIAHIIETHI JUIS KalleJIbHbIX PEeaKIHi,
¢bunbTpoBabHAs Oymara, IPOMBIBAIKM, CTEKJISTHHBIE MPOOUPKHU, PE3UHOBBIE MPOOKH, (poHapuku, HAOOp
PEaKTHBOB, CTEKJISTHHBIE MMAJOYKH, IITATUBBI I POOUPOK; MEPHBIC IIMIMHAPHI, BOPOHKU CTEKIISIHHBIE,
BOPOHKH JiefuTenbHbie munuHapudeckue (50-100 mi), ctynku ¢ nectukoMm, ¢papdopoBble Yaliky, THHIIETHI,
GmwIbTpEI OyMa)KHBIE, BaTa, Mapiisi, YaCOBBIE CTEKJIA, SJEKTPOILTUTKH, JJa0OPaTOPHBIC IITATHBHI, CIUPTOBEIC
TOPEIIKH, CIIMYKH, TPUOOp AJIs MOIy4eHHs Ta30B (WK MpoOUpKa ¢ ra300TBOIHON TPYOKOI), Iep KaTenu s
NPOOUPOK, CKIISTHKK JUTI XPAHCHHUSI PEaKTUBOB, Pa3aTOYHbIC JIOTKU; xuMudeckue crakanbl (50, 100 u 200
MJT); IITATEIHN; MUHIEThI; TUTEIbHbIC IIHUIILIbI; CEKYHIOMEPHI (TaiiMepsl), MepHble npooupku (Ha 10—20 m)
u mepubie kouObl (25, 50, 100 u 200 mu), BojsiHas OaHsi (WM TEpMOCTAT), CTEKJISHHBIC MaJOYKH;
KOHMUYecKue Kouobl it TutpoBanus (50 u 100 min); MHAMKATOPHBIE MOJIOCKH U ompenenenus pH u
CTaH/JapTHasi MHAWKATOPHAs IIKaJIa; YHUBEPCATbHbIA HHAWKATOp; mumeTkd Ha 1, 10, 50 Mt (um mo3aTopbl
Ha 1, 5 u 10 M), OrOpeTKH Uil TUTPOBaHUSA, MeAUITMHCKKHE mmpuisl Ha 100—150 mu, abopartopHbie
W/WJM aHAJTUTHYECKUE BEChl, pH-MeTpbl, CyIMMIbHBIN mKad, U Ip. IaOOpaTopHOE 000PYIOBaHUE.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

1. Jns peanuzanmuu mporpamMmbl OMONIHOTEUHBIH (GOHI 00pa30BaTENbHON OpraHU3aIllMk HMEET
MeYaTHbIE M 3JIEKTPOHHBIE 00pa30oBaTENIbHbIE M HH(QOPMAIIMOHHBIE PECYPChl, PEKOMEHJOBAHHbIE MJIs
MCIOJIb30BaHMUs B 00pa30oBaTeNLHOM IpoIIecce, He CTaplile MATH JIET C MOMEHTA U3/IaHus.



4. KoHTPOJIb 1 OLIEHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOM 1M CHUILTHHbBI

KoHTpoib 1 olLieHKa pe3yibTaToB 00y4YEHHUs OCYIISCTBIISCTCS MPENoiaBaTeyieM B MPOIecce MPOBEICHHUS

IIPAKTUYECKUX 3aHATHH M J1aOOPaTOPHBIX pabOT, TECTUPOBAHMSA, a TAKXKE BBIIOJHEHUS OOydYarOIIMMUCS
WHIMBUIYAIBHBIX 33JJaHUN, MPOEKTOB, HCCIENOBaHMNA. Pe3ynpTarbl OO0y4eHHS ONpENeNsioT, YTO
o0yyJaromuecs JOJDKHbI 3HaTh, IOHUMATh U JIEMOHCTPHPOBATH IO 3aBEPIICHUH U3YUEHUsI TUCLIUIUINHBIL.

Jnst popMHpOBaHUS, KOHTPOJIS U OLEHKH PE3yIbTaTOB OCBOCHHUS y4eOHOW AUCIUIUIMHBI HCTIONB3YETCS

CHUCTEMa OIEHOYHBIX MEPOIPHUAITHH, MpeACTaBIsAomas CcoO00l KOMIUIEKC Y4YeOHBIX MEpONpPUSTUH,
COTJIACOBAHHBIX C pe3ysbTaramu oOyueHus u chopmynupoBanHbeix ¢ yaetoM @I'OC COO (mpeameTHbIe
pesyabTaThl o auciumrae) u @I'OC CIIO.

Ne | Monayas / Paznen/ Tema | PesyabraTt 00yueHus | OueHOYHBIE MEPONIPUSITHS | OK
OCHOBHOMH MOYJIb
1 Paznen 1. OcHoBbI DopMyJIMpPOBaTH 0a3oBble
CTPOCHHUsI BeleCTBa NOHSATHS U 32KOHBI XMMHHU
CrpoeHue aToMOB CocTaBisiTh XUMHUYECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMUYECKUX 3JIEMEHTOB | OPMYJIbI COEIMHEHU B XMUMUYECKHX 3JIEMEHTOB U
U TIPUPOJAA XUMUYECKON | COOTBETCTBHUHU CO CTEIIEHBIO IIPUPO/Ia XUMUUECKOMN CBSI3U.
11 |cBmH OKHCIICHUSI XMMUYECKUX 2.3a1a4u Ha COCTaBJIEHUE
' 3JIEMEHTOB, UCXO/IS U3 XUMHAYECKUX (POpMyIT
BaJICHTHOCTH U JIByXaTOMHBIX COeIMHEHUN
ANIEKTPOOTPHULIATEILHOCTU (oxcuaoB, cynb(hUI0B, THAPUIOB
U T.I1.).
Ilepnoanueckuii 3akoH u | Xapakrepu3onars xumuueckue | IIpakTuko-opueHTHpOBaHHBIE OK 01
tabmuua J[.1. JJIEMEHTHI B COOTBETCTBUHU C UX | TEOPETUYECKHUE 3aaHUS HA OK 02
Menneneesa II0JIO)KEHUEM B [IEPUOAUYECKON | XapaKTEPU3ALNIO XUMHUECKUX
CHCTEME XUMUYECKUX JIEMEHTOB | 3JIEMEHTOB:
J.. MenneneeBa «MeTtannnueckre/HeMeTaITnIECK
1€ CBOMCTBA,
12 AIIEKTPOOTPHULATETBLHOCTD U
CPOACTBO K IEKTPOHY
XUMHUYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOEHHUEM U MTOJIO)KEHUEM B
NIEPUOINYECKON cucTeME
XUMHUYECKHUX 351eMeHTOoB JI.1.
Menpeneesay.
Pa3nea 2. Xumudeckne |CocraBiasitb  ypaBHeHusi U | KonrTpoubHasi padora
2 |peakuuu cXeMbl XUMHYeCKHX peakuuii | «CTpoeHHe BellecTBa U
XHMHYECKHE PeaKIum»
Tumel XUMAYECKUX CocTaBisATh peakuuu 1. 3agauu Ha cocTaBiIeHNE OK 01
peaxuuii COEIMHEHMUS, PA3JIOKEHUS, YPaBHEHUH peaKIuil:
oOMeHa, 3aMeIlIeHus, — COEJIMHEHUS, 3aMEIICHNU,
OKHCIIUTEIBHO- pasioxeHusi, 0OMEeHa U peaKIuii ¢
BOCCTQHOBUTEJIbHBIE PEAKIIMU U | y9aCTHEM KOMIUIEKCHBIX
21 peaKIy KOMILIEKCO0Opa30BaHus | COeIMHEHHH (Ha mpuMepe

(Ha mpumepe
THIPOKCOKOMILJIEKCOB AJIFIOMUHUS
Y [IMHKA) C y9aCTHEM
HEOPraHUYECKUX BEILECTB

THJIPOKCOKOMIUIEKCOB QJTFOMIHHS
Y [IUHKA);

— OKHUCITUTEITLHO-
BOCCTAHOBUTEJIHHBIX PEAKIIHIA C
HCIIOJIb30BaHUEM METOa
AJIEKTPOHHOTO OaJlaHCa;




— C Y4aCTHEM KOMIUIEKCHBIX
COoelMHEHU! (Ha mpumepe
TUAPOKCOKOMILIEKCOB ITUHKA H
AJIFOMUHUSA).

2. 3aaun Ha pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MPOJIYKTa PEaKIMK COCTUHCHHS;
MacCOBOM WJIM O0BEMHOM JIOJIH
BBIXO0/Ia TIPOJIYKTA PEAKIIUH
COCIMHEHUS OT TEOPETUUECKHU
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
OIpEICIICHHON MacCOBOM JT0JIe
PacCTBOPEHHOTO BEIIECTBA.

DNEKTPOIUTHYECKAS CocraBiATh ypaBHEHUS 1. 3amanus Ha cocTaBiIeHUE OK 01
JIUCCOIMAIMS U UOHHBIN | XUMHUYECKUX PEAKIMA MOHHOTO | MOJIEKYJISIPHBIX M HOHHBIX
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
«Peakuuu rugponuzay.
Pa3znea 3. Crpoenmne u|HccaenoBars  crpoeHue  u|KoHTpoJsbHas padora
3 CBOMCTBa CBOIICTBA Heopranuyeckux | «<CBOHCTBAa  HEOPraHMYeCKHX
HEOPraHM4ecKux BellecTB BeleCTB)
BelIeCTB
Knaccudukarms, Knaccudunuposats 1. Tect «Homenknarypa n|OK 01
HOMEHKJIaTypa U | HEOPTraHMYECKUE BEIIeCTBAa B |Ha3BaHHUE HEOPraHUYECKUX
CTpOEHHuE COOTBETCTBHUH C UX CTPOEHHEM BEIIECTB UCXOMs u3 ux
HEOPraHMYECKUX XUMHUYECKON  QOpMynbl  WIH
BEIIIECTB COCTaBJIEHUE XUMHUYECKON
dbopMynbl HCXOAS W3 HA3BaHUSA
BEIIECTBA IO MEXIYHAPOJIHOMN
1581051 TPUBHAIILHON
HOMEHKJIaType».
3.1 2.3amaun Ha pacyeT MaccoBOH

momu  (Macchl)  XHMHYECKOTO
AIIEMEHTa (coenuHeHus) B
MOJIEKYJIe (CMecH).

3. [IpakTuueckue 3amaHusi 1O
KJIaCCU(PUKAIINN, HOMEHKJIATYPE |
XUMHYECKUM bopmynam
HEOPTraHMYECKUX BEIIIECTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTuueckne 3afaHUsl Ha




onpeaeneHue XUMHAYECKOU
aKTUBHOCTH BELIECTB B
3aBHCHUMOCTH BHMJa XHMHYECKOU
CBSA3M M THUIIA KPUCTAJUIMYECKOU
PEILIETKHU.

3.2

dusuko-
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

XUMHNYCCKHUEC

YcranaBnmBaTh 3aBUCUMOCTDb
(Gu3MKO- XMMUYECKHX CBOMCTB
HCOPraHNYCCKUX BCUICCTB

OT CTPOCHMsI aTOMOB U MOJIEKYJ,
a TaKKe TUIA KPUCTAIIIMYECKON
peLeTKu

1. Tect «OcobeHHoCcTH
XUMHUYECKUX CBOWCTB OKCHJIOB,
KHCJIOT, OCHOBAaHUH, aM(POTEPHBIX
THJIPOKCHUJIOB U COJIEH».
2.3amaHus  HA  COCTaBJICHHE
YpPaBHEHUN XUMHUYECKUX PEAKLIMI
C y4acTHEM TPOCTBIX M CIOXKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIOB H
amM(pOTEepHBIX 3JIEMEHTOB;
HEOPTaHUYECKUX KHCJIOT,
OCHOBaHMH U aM{(OTEpPHBIX
THJIPOKCHJIOB,  HEOPTaHHYECKUX
Coliel, XapaKTepU3YIOUINX HUX
CBOICTBa U CIIOCOOBI OJTYyYEHUS.
3. [IpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUYECKHE  3aJaHus  Ha
CBOIiCTBa u MOJTy4YeHue
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
cBOliCcTBA
OpraHnYyecKuX BeliecTB

HccaenoBarpb
CBOMCTBA
BeleCTB

CTpoeHne H
OpraHuYecKuX

KonrtpoabHnas padora
«Ctpoenne 1 CBOliCcTBa
OPraHu4ecKHUX BellecTB)

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 COKpAILIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHUYECKUX
OTJIEIbHBIX KJIACCOB.
3. 3amaum Ha ompeaeieHUE
MpOCTEHIIeH hopmyIbI
OpraHUYECKON MOJIEKYJIbI, UCXOAS
13 3JIEMEHTHOT0 cocTaBna (B %).

BCIICCTB

OK 01




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 y4€TOM
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.
Pazpeu S. HccnenoBars paBHoBecue u|KoHTponbnas padora
Kunernyeckue u CKOPOCTh xumMu4yeckux | «CKopocThb XMMHYeCKOM
5 |TepPMOAMHAMU'eEC KHe peakumit peakuuu " XHMHYECKOe
3aKOHOMEPHOCTH paBHOBecHe»
NPOTEKAHUA
XMMHMYECKUX peakumii
Kunernueckue Hccnenosats BiusHue | 1. Jlaboparopnass ~ pabora  Ha|OK 01
3aKOHOMEPHOCTH KOHIIEHTPAIUU pearupyrommx | BHIOOp: OK 02
IIPOTEKaHNs XMMHUYECKUX | BEIIECTB M TeMueparypbl Ha|— «OmpeneineHne  3aBUCUMOCTHU
peakuui CKOPOCTh XUMHUYECKUX PEAKIUA | CKOPOCTH peakuuu oT
KOHLIEHTpaluu pearupyroumx
BEIIECTBY;
51 —«OmnpeneneHne  3aBUCUMOCTHU
CKOPOCTH peakuuu oT
TEMIIEPaTypbI».
2. TIpaxTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE  3aJaHus  Ha
aHayu3 (HaKTOpOB, BIMSIOMIMX 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




3aJJaHMs Ha IIPUMEHEHHE
npunuuna Jle Illarense miA
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 Paznen 6. Iucnepcunie |UcciaenoBarn aucnepcubie | KoHTposibHasi padora mo teme
CHCTEMBbI CHCTEMBI «/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.
Pazpea 7. HccnenoBarb CBOIICTBA
KauyecTBenHbIe OpraHH4YecKuX "
7 | PeaKummn o0Hapy:KeHHs] | HEOPTaHMYEeCKMX BellecTB C
OpPraHHYeCKHX U HCII0JIb30BAHHEM
HEOPTraHNYecKuX Ka4eCTBEHHbIX peaKuui
BelleCTB
OOHapyxeHue Hccnenosatsb kauecTBeHHbIe | 1. JIaGopatopnass  paGora  (Ha|OK 01
HEOPraHUYECKUX peakuuu HEOPTraHUYECKUX | 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 KJIACChl OPIraHUYECKUX
Ka4eCTBEHHBIX PEaKITH BEIIECTB;

79 —KavecTBeHHbIi aHau3

OPTraHWYECKUX COCAMHEHHH TI0
(YHKIIMOHATLHBIM TPYIITIaM.

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




Ipuxaagnoii MoayJb

Paznen 8. Xwummsa B|OuenuBarp nocjaencTus | 3ammra  Keiica (¢ yuyeToM
ObITY U |ObITOBOM M NPOM3BOACTBEHHOM | Oyaymeid  npodgeccuoHaAJIbHOMN
8 |mpou3BoacTBeHHOI HAeAITeJIbHOCTH  4YeJl0BeKa  C|JesATeJIbHOCTH)

NeATEJHLHOCTH MO3HI M IKOJIOTHYECKOM

YyeJI0BeKa 0e301acHOCTH

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

[IPOU3BOACTBEHHO i1 |OBITOBOM W TMPOM3BOJCTBEHHOM | TpOecCHOHATBHOM OK 02

JIEeATEIbHOCTH YEJIOBEKa | AESTEIbHOCTH YeJIoBeKa c | nearenbHoctr) Bo3moskubie Temsl |OK 04
MO3UIHN HKOJIOTHYECKOM | KEHCOB: OK 07
0€30IMaCHOCTH 1. [Torennenue KJIMMaTa u

BBICBOOOXKICHHE
TH/IPATOB CO JTHA OKEaHa.
2. Bynymue Matepuaisl Juis aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSL.

T'a30BbIX

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

PACTHUTCIIbHBIX ITPCIIaPaTOB.




