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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOMN JUCIAILIMHBI «XUMHUS»

1.1. MecTO TUCUMIJIMHBI B CTPYKTYpPe OCHOBHOM NMPo¢ecCHOHAIbHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl

OO6meoOpa3oBaTenbHas AUCHMILUIMHA «XUMHUS» H3ydaeTcda Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM IMHKJIE y4eOHOTO IIaHa OCHOBHOM MpodeccHOHaIbHOM 00pa3oBaTelbHOMN
nporpammbl  rpymnmbl - cnenuanbHocTei:  09.01.03  «Omeparop MHPOPMAIIMOHHBIX CHCTEM U
pecypcoB»1.2. [lenu u miiaHupyembie pe3yabTaTbl OCBOSHUS JUCIUTLIUHBI

1.2.1. llesu u 3a0a49u TUCHUILIHHBI

@opMHUpOBaHHE Yy  CTYIEHTOB  IIPEACTABICHHMS O  XMMHUYECKOM  COCTaBIIAIOLICH
€CTCCTBCHHOHAYYHOW KApTUHBI MHUpPAa KaK OCHOBBI TMPUHATHS PEIICHUH B JKU3HCHHBIX W
MIPOU3BOJICTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOTO MOBEJACHUS B IPUPOTHOM cpejie.

3agayu AMCHHUILINHBI:
1) c(opMHpPOBaTh IOHUMAHUE 3aKOHOMEPHOCTEHN MPOTEKAHUS XMMHUECKHUX MTPOLIECCOB U

ABJICHUM B OKpYKAIOIIEW Cpelne, LEIOCTHOW HAy4YHOM KapTUHbI MHpPA, B3aUMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHUS COCTaBIATH (POPMyJIbl HEOPraHMUYECKUX M OPraHUYECKHUX BEIIECTB,
YPaBHEHMsSI XHMUYECKHX pPEaKUUH, OOBSACHATh MX CMBICI, HWHTEPIPETUPOBATH PE3YJIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMHpOBATh HaBBIKU MPOBEACHUS MPOCTEHIINX XUMHUECKUX IKCHEPUMEHTATbHBIX

I/ICCJ'IG,I[OBaHI/Iﬁ C CO6J'IIOI[€HI/IGM IIpaBUJI 0e30macHoOro O6paIJ_[CHI/IH C BCIICCTBAMHU H J'Ia60paTOpHBIM

000pyI0BaHUEM;

4) Pa3BUTh YMEHUS HCTOIB30BaTh HH()OPMAIIMIO XUMUUECKOTO XapaKTepa U3 pa3IudHbIX
HCTOYHHUKOB,

5) chopMupoBaTh yMEHUSI MPOTHO3UPOBATH IMOCIEICTBUS CBOEH JIEATEIBHOCTH W

XUMHYCCKUX IMPUPOJIHBIX, OBITOBBIX U IMPONU3BOACTBCHHBIX IIPOICCCOB;
6) C(i)OpMPIpOBaTI) INIOHMMAaHHUC 3HAYUMOCTH I[OCTI/I)KCHI/Iﬁ XUMHYECKOM HAyKH U

TEXHOJIOTHI JIJIsI pa3BUTHUA COIIMAILHOM U HpOI/I3BOI[CTBeHHOI71 cq)ep.



1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOCHHs 001e00pa3oBaTebHOM TUCHUILINHBI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Koa u IInanupyeMble pe3yJbTaThbl OCBOCHHS M CIHIIIHHbI
HAaHMMEHOBaHHU
e
¢popmupyembIx Oo0uue JucuMInHApHbIe!
KOMIIeTeH I
OK 01. B yacTH Tpy/10BOT0 BOCIIUTAHMS: - BIIQJICTh CHUCTEMOW XHWMHYECKHX 3HAHUH, KOTOpas BKIIFOYACT:
Bribupats - TOTOBHOCTb K TPY/Y, OCO3HAHHME LIEHHOCTH OCHOBOIIOJAraroIIME IOHATHSA (XMMHUYECKMH ODJIEMEHT, aToM, DIEKTPOHHAs
CITOCOOBI MACTepCTBa, TPYAOIO0HE; 00oJs10uka atoma, S-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
pelleHus 3a1a4 | - [OTOBHOCTH K aKTHBHOH aesTenpHocty BAICHTHOCTB, BIIEKTPOOTPHIATELHOCTh, CTCMCHb OKHCICHHSA, XMMHYCCKas
MPO(ECCHOHAN | TexHOTOTHUECKOM H COMMANbHON HanmpapnenmocTy, SBA3P, MOIb, MOJpHas Macca, MOJIIPHBIA  00BEM, YTIICPOIHBIN CKEIIeT,
LHO COCOGHOCTh  WHHIMMPOBATH, TUIAHMPOBATH M (GyHKIIMOHATBHAS TPYIIIA, PAAUKAN, H30MEPHUs, U30MEPHI, TOMOJOTHICCKUI
JICATEIBHOCTH | CAMOCTOSITEITHHO BHITONHSATS TAKYO JICATEHHOCTD; psiJ, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOA- U a30TCOJIEPIKAIIUEC COCTUHEHHUS,
NPUMEHHTENBH | - nHTepec i pasHbIM  cdepan OMOJIOTUYECKH aKTUBHBIC BeIIeCTBa (YIJICBOIbBI, JKUPBI, OCIKH), MOHOMED,
O K PAMTIHEIM | 10 heceHoHATEHO ACSTETBHOCTIL MONMMEp,  CTPYKTYPHOE  3BEHO,  BHICOKOMONEKYIAPHLIC — COCMHEHNA,
KOHTEKCTAM KPUCTAILITNIECKAsT peleTka, THIIBI XUMHYCCKHUX peakui
Osiajgenue YHUBEPCATBLHBIMU y4eOHbIMH (OKHCITUTEIbHOBOCCTAHOBUTEIBHBIE, 9K30-U DHJAOTEPMHUYECKUE, PEaKINU
NMO3HABATEJIbHBIMU JA€HCTBUAMM: HOHHOTO oOMeHa), pacTBop, AIIEKTPOJIUTHI, HEDJICKTPOJTUTHI,
a) 0a3oBbIe JIOTHUYECKHE TeHCTBHS. AIIEKTPOJIUTUYECKAs] JUCCOIMAIUS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh
- CAMOCTOSTENLHO hOopMyIIHpPOBATH 1 XMMHUYECKOHN peakiny, XMMHUECKOe paBHOBECHE), TEOPUU U 3aKOHBI (T€opus

aKTyallu3upoBaTh MpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHABIUBATh CYIECTBEHHBIN MPU3HAK UITH]
OCHOBAaHUA JId CpaBHeHI/ISI, KHaCCHq)HKaIIHI/I nu
0000IIICHHS;

- OTIpEACTATh IENU JCeSATeNbHOCTH, 33aBaTh
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,

- BBIABJIIATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-H/ISI

XUMHUYECKOTO CTpoeHusi opranmdeckux BemiectB A.M. bytnepoa, Teopus
ANEKTPOJIUTUYECKON AUCCOMannu, nepuoandeckuii 3akon .M. Menneneesa,
3aKOH COXpPAHEHHUS! MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHUH,
(dakToNIOrMYeCcKre CBEACHHSI O CBOMCTBAX, COCTAaBE, MOJIYYEHUU U OE30I1aCHOM
WCIIOJIb30BaHUN BaKHEUIINX HEOPraHMYECKUX M OPraHMYECKUX BEILECTB B
OBITY U

MPaKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

- YMETh BBISIBJISITH XapaKTEepPHbIC MPU3HAKK W B3aUMOCBS3b M3YYCHHBIX
MOHSATUH, IPUMEHATHh COOTBETCTBYIOIINE TIOHSTHS TIPU OMUCAHUU CTPOCHUS U

! ,HMCLLMHJ'IMHapHE:Ie (npenMeTHme) Pe3yJIbTaTe YyKaAa3BEBAKTCA B COOTBETCTBUU C METOINKOM InpernonaBaHMA IOUCLMITJIVMHBL




B paCcCMAaTpUBACMBIX SABJICHUAX,

CBOMCTB HEOPIaHUUYECKUX U OPTaHUYECKUX BEIECTB U UX IPEBPALLECHUN;




- BHOCHUTb KOPPEKTHBBI B JCATEIHHOCTD,
OIICHUBAaTh COOTBETCTBHUE PE3YJbTATOB  LIEJISM,
OILICHUBATb PUCKU HOCJICIICTBI/Iﬁ ACATCIIbHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPH
PCHICHUHN KU3HCHHBIX Hp06HeM

0) Oa3oBble HCCJIEI0BATebCKHE JAeHCTBUS: -
BJIAJIETh HABBIKAMHU Y4€OHO-HCCIICIOBATEIBCKON H
MIPOCKTHOM NIeATEIbHOCTH, HaBbIKAMHU Pa3peIICHUS
pooem;

- BBISIBIIATh IPUYMHHO-CJICICTBEHHBIC CBSI3H H
AKTyaJIMU3NUpOBaTh 3a/la4y, BbIJIBUT'ATb T'UIIOTC3Y €€
peuicHus, HaXOaUuTh APTYMCHTBI JJIA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUI, 3a7aBaTh
rapaMeTpsl U KpUTEPUHU PELICHNUS,

- aHAIM3UPOBATH
peicHuA 3a1a4yu

IMOJIYYCHHBIC B X0J€
PE3YIbTATHI, KPUTHYCCKU
OICHUBATbL HUX HOOCTOBCPHOCTL, IPOTHO3UPOBATH
HU3MCHCHUC B HOBLIX YCIIOBUAX;
- YMCTb MEPCHOCUTDH

[IO3HABATEIBHYIO U

3HaHUS B
MPaKTUYECKYI0  00JacTH

KHU3HENEATENbHOCTH; - YMETh HWHTErPUPOBATH
3HAHUA U3 Pa3HbIX IPEIMETHBIX 00sacTel;

- BBIIBUT'aTh ~ HOBBIE WJIEH, MpEJIarath
OpPUTHHAIILHBIC TIOAXO/IBI U PEIICHUS; -
CIOCOOHOCTH MX MCHOJIb30BaHUS B

ITO3HABATEIBHON U COLMAIBHON MPAKTHKE

BBISIBIISITH B3aMMOCBS3h XMMHUUECKUX 3HAHUH C IIOHATHUAMH u

IIPEJICTaBICHUSMU JPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;
- YMETb UCIOJb30BaTh HAWMEHOBAHMS XMMHMUYECKUX COEIMHEHUI
MEXIYHAapOJAHOIO COK3a TEOPETHYECKOM MW NPUKIAJHOM XHUMUM U
TPUBMAJIbHBIE Ha3BAaHUs BaKHEHIINX BEILECTB (3TUJICH, alleTUIICH, IIIMLEPHH,
¢denon, ¢opmanmpierua, YKCyCHas KHCIIOTa, TJIMLIWH, YrapHbId Tas,
YIJIEKUCHIBIN ra3, aMMMaK, ralieHas U3BECThb, HEralleHas U3BECTb, IIUThEBas
cola U APYrux), COCTABIATH (POPMYIJIBI HEOPTAaHUYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHUS XHMHUYECKMX pPEaKLUUH, OOBSICHATh UX CMBICI,
IIOATBEPK1aTh XapaKTepHBbIE XMMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMHU U 3alHUCSIMH YPaBHEHUN XUMHYECKHX
peaKuuii;

- YMETb YCTaHABJIMBATH IIPUHAUIEKHOCTh N3YYEHHBIX HEOPraHMYECKUX
Y OPraHUYECKUX BEILECTB K ONPEEICHHBIM KJIacCaM U IPYIIaM COEINHEHUH,
XapaKTepu30BaTh MX COCTAaB M Ba)KHEWIINE CBOWCTBA; ONPEACIATH BUIbI
XUMHUUYECKHUX CBs3ed (KOBaJE€HTHAas, MOHHAs, METalsIM4yecKasi, BOJOPOIHAs),
TUIIBI KPUCTAJUTMYECKUX PEIIETOK BEHIECTB; KIACCU(PHUIIMPOBATH XUMHUIECKUE
peaxkuuu;

- chopmMupoBaTh TPEACTABICHUS: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XWMUU B TO3HAHUM SIBJICHUMN
npupoabl, B (OPMHUPOBAHWM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMON JUIsl peLIeHHs] PAKTUYECKUX
3aJa4 U JKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U
MIPUPOJHOU Cpelie;

- YMETb NMPOBOJUTH PACYETHI IO XUMUYECKUM (OpMYJIaM U ypaBHEHUSIM
XUMHYECKMX  PEaKIM ¢  UCHOJb30BaHWEM  (PU3WYECKUX  BEIUYMH,
XapaKTepU3YIOIIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0beMa
(HOpMasnbHBIE YCJIOBHS) TIa30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAHUS JJIs NPUHATUS PEIIeHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM




- yMeThb IUIAaHMpOBaTb M  BBIIOJHATH XUMHYECKMM  3KCIEPUMEHT
(mpeBpallleHus1 OpraHMYeCKUX BEUIECTB NP HaIrPEBAHUH, [IOJyUYEHUE ITUIICHA
Wcnonb3oBary | - c(hOpMUPOBAHHOCTh MHUPOBO33PEHU, .

U M3y4YEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKLMU Ha albJErH/bl, Kpaxmal,
COBPEMEHHBIE | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

OK 02. B o6s1acTH HEHHOCTH HAYYHOI'0 MO3HAHUS:

YKCYCHYIO




cpencTaa
IIOMCKa, aHAJIN3a
u
UHTEPIIpETau
uHpopmanuu u
UH(POPMALIMOHH
BI€ TEXHOJIOTHH
IS
BBITTOJTHEHHS
3a1a4
npodeccuonan
BHOU
JeSITeTbHOCTH

pa3sBUTHs HAayKd U OOIIECTBEHHON IPaKTUKHU,
OCHOBaHHOTO Ha Jasuore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOErO MECTa B
MIOJINKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHNE A3BIKOBOM u
YUTATEIbCKON KYJIBTYpbI KaK CpeacTBa
B38,I/IMO[[GfICTBPI51 MCXKAY JIOJAbMHU W TIO3HAHUA
MHpA;

- OCO3HaHUE LIEHHOCTHU Hay4YHOH
JACATCIIbHOCTH, T'OTOBHOCTb OCYHICCTBIIATDH
IIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIBHOCTD
UHJVBUAYAJIBHO U B TPYIIIE;
OBiaseHHe  YHHBEpPCAJbHBIMH

NMO3HABATEJbHBIMM JeHCTBUAMHU: B) padora ¢

yueOHBIMU

uHdopmanmeii:

- BJIaACTh HaBbIKaMH MMOJIYYCHHA
uHpOpMallUd M3 KMCTOYHHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYILIECTBJISATh TIOWCK, aHaju3,
CUCTEMAaTH3allMI0 U HMHTEPIpEeTalnio UHPOpMAIUH
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

- CO3/1aBaTh TEKCThI B Pa3jIMYHBIX (hopMaTax
C y4yeToOM Ha3HaueHus HHPOpPMAIMKM U IIeJNeBOMN
ayTUTOPHUH, BEIOMpast ONTUMAaJIbHYIO (popmy
MMpCACTABJICHUA U BU3YyaJIU3alluH,

- OICHUBAThL AOCTOBCPHOCTH, JICTUTUMHOCTDH
uH(popMaluM, €€ COOTBETCTBHE TIPAaBOBBIM U
MOPJIbHO-?TUYECKUM HOpMaMm;

- UCIONIb30BaTh CPelICTBA WH(GOPMAIIMOHHBIX
U KOMMYHHMKAlIMOHHBIX TEXHOJOTUW B pEUICHUHU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX  3aad ¢  COOJIOJeHHEM

KHUCTIOTY; JACHATypanus OCIKOB NPHU HATPEBAHHH, [IBETHHIC PEAKIIUU OCIKOB;
MPOBOAMTDH PEAKIIUU MOHHOTO OOMEHA, ONPEENISITh CPely BOJIHBIX PACTBOPOB,
KAueCTBEHHBIC peakiMu Ha cylnbdar-, kapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHUS; peluaTh SKCIIEPUMEHTAIIbHBIE 3aa4uM 10 TeMaM "Metaib!"
u "Hemeramibl") B COOTBETCTBUM C IMpaBUJIAMU TEXHUKH OE30MACHOCTH IPH
oOpalIeHny ¢ BEIeCTBaMH U Ja00paTOPHBIM 000pYIOBAHUEM; MIPEJICTABIIATh
pe3yNnbTaThl XMUMHUYECKOTO SKCIepuMeHTa B (opMme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX PEaKUuid u (OPMYIHUPOBATH BHIBOJLI HAa OCHOBE ATHX
pE3yJIbTaTOB;

- YMETh aHATM3UPOBATH XMMHYCCKYIO0 HH(DOPMAIIHIO, TIOTYyJaeMyI0 U3 Pa3HBIX
HUCTOYHUKOB (CPEJCTB MacCOBOW WH(OpMaIMH, ceTb MHTEpHET U apyrue); -
BJIQJICTh OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHHUS BEUIECTB U XUMHUUYECKHUX
ABJICHUH (HAOJI0/IEHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIMPOBAHUE); - YMETh
MIPOBOAMTH PACUYETHI 0 XUMUYICCKUM (hOopMysIaM U YpaBHEHHSIM XUMHUYECKHX
peakiuii C UCHOJIb30BAaHUEM (PU3UYECKUX BEIMYUH, XapaKTEPHUIYIOLIUX
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: Macchl, oObemMa (HOpMaJbHBIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJb30BaTh  CHUCTEMHbBIE
XUMUYECKHE 3HAHUS ISl NPUHATUS PELICHUH B KOHKPETHBIX >KHU3HEHHBIX
CUTYaIUX, CBI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHEM




TpeOOBaHUIN SPrOHOMUKH, TEXHUKU OE30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHusi, IMpaBOBBIX U

3TUYECKMX  HOPM, HOPM  HH(POPMAIMOHHOMN
0€e30IaCHOCTH;

10



- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JMYHOCTH;

11



OK 04.

D¢ dexTuBHO
B3aUMO/JICHCTBO
BaTh U paboTaTh
B KOJUICKTHUBE U
KOMaHj1e

- TFOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIaJICHHE  HaBbIKaMH y4eOHO-
HCCIIEIOBATENBCKOM, IPOEKTHON U COLMAIIBHOU
NEeSATEIbHOCTH;
OsBianenue

KOMMYHUKATHBHBIMU JieiicTBUAMMU: 0O)

YHHUBeEpPCAJbHBIMHU

COBMECTHAasI 1eATeIbHOCTD!

- MIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOTHI;

- MIPUHUMATD LIEJTU COBMECTHOMN
JEeSTEeIbHOCTH, OPTAaHU30BBIBATh U KOOPJIUHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH ILIAH
NENCTBUN, pacCIpelessATh POJIU C y4eTOM MHEHUN
Y4aCTHUKOB 00CYKIaTh pPe3yIbTaThl COBMECTHOM
paboThI; - KOOPAMHUPOBATH U BHIIOTHATH padoOTy B
YCJIOBUSIX PEaJIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYHIECTBIIATh ITO3UTHUBHOE CTPATETMYECKOE
TOBEJICHNE B PA3JIMYHBIX CUTYAIIHUX, POSBIISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM
OBJajieHHe YHUBEPCAJIbHBIMU PEryJsiTHBHBIMU
AefCTBUSMU:

') NPUHATHE ce0s1 M APYTrUX JIOeii:

- MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX
JIIOJIEW TIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO JAPYTUX
JIFOJIEH Ha OIIUOKY;

- pa3BUBaATh CIIOCOOHOCTH TOHUMATh MU C
MTO3UIIMH IPYTOro YeJIOBEKa;

- yMeThb IUIAaHMpPOBaTb M  BBIIOJHATH XUMHUYECKHM  3KCIEPUMEHT
(mpeBpallleHus1 OpraHMYeCKUX BEUIECTB NP HaIrPEBAHUH, [IOJyUYEHUE ITUIICHA
U M3y4YEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKLMU Ha albJErH/bl, Kpaxmal,
YKCYCHYIO KHUCIIOTY; JeHarTypanus O€JIKOB TIpHU HarpeBaHUH, IIBETHBIC
peaknuu OeNKOB; MPOBOAMTH PEaKIMK MOHHOTO OOMEHa, ONpPENeNiTh Cpeay
BOJIHBIX PAacTBOPOB, KAueCTBEHHbIE peakUuu Ha cynbdar-, kapOoHaT- U
XJIOpU-aHUOHBI, HA KaTUOH aMMOHMUS; peIllaTh dKCIIEpUMEHTAIIbHBIE 3a7aun
no temam "Mertamibl" u "Hemeramnel") B COOTBETCTBUM C IIpaBHJIaMU
TEXHUKH O€30IaCHOCTH NIpU OOpaIleHUU C BEIIeCTBAMHM U JIAOOPAaTOPHBIM
000pyI0BaHUEM; MPEACTABIATh PEe3yIbTaThl XMMHUYECKOTO 3KCIIEPUMEHTa B
¢dopme 3amucu ypaBHEHMH COOTBETCTBYIOIIMX peakiuil ¥ (hopMyaupoBaTthb
BBIBOIbl HA OCHOBE 3THX PE3YJIbTaTOB
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OK 07. B o06s1acTH 3K010rM4eCcKOro0 BOCUTAHUS: - - chopMHpOBaTh TPEIACTABICHHUA: O XWMHYECKOW COCTaBJISIOIICH
CopeiicTBOBaTh | chOPMUPOBAHHOCTH HKOJTOTHUECKOH KyIbTYpHI, €CTECTBCHHOHAYYHOW KapTUHBI MHUpPA, POJM XHMHUHU B TO3HAHHU SIBICHHM
COXPAHECHHIO IOHMMAHHUE BIANSHUS COLMANBHO-3KOHOMUUecknx | IPHPOABL, B (OPMUPOBAHMM MBILUICHHS W KyIbTYpbl JIUYHOCTH, €€
OKpYKaromel | mponeccon  ma COCTOSIHHE  MPUPOMHOI (GYHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW TSl PEIICHHS TPAKTHUSCKUX
cpessl . 3a7a4 ¥ SKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO H
PCABL, U COIMAITbHON cpensl, .
IPUPOIHOI cpere;
pecypcocOepes OCO3HaHME  TNIOOAIBHOrO XapakTepa ’
CHIUIO - yMETh  COONIIOJaTh  TpaBHJA  SKOJOTUYECKH  IEJIeco00pa3HOro
’ IKOJIOTUYECKUX MPOOIIEM; .
IPUMEHSTH . _ | moBeneHMsI B OBITY M TPYAOBOM JEATEILHOCTU B IENSAX COXPAHEHHS CBOETO
- TUTAHUPOBAHKUE U OCYILECTBICHUE JCHCTBUI o . )
SHAHUS 06 _ _ | 3I0pOBBSI U OKPYXKAIOIIEH MPHUPOTHONW CpElbl; YYUTHIBATH OIACHOCTh
B OKpYKalollel cpelic Ha OCHOBE 3HAHUS IICIICH .
U3MEHEHNH - BO3/ICUCTBUSl HA JKMBBIC OPraHU3Mbl OIPEICICHHBIX BEIIECTB, MOHUMAs
YCTOWYMBOTO PA3BUTHS UYEIOBEUECTBA; AaKTHBHOE . .
KIIMMATa . . CMBICJI TIOKA3aTeJIsl MPENIEIbHOM TOMYCTUMON KOHIICHTPAIUH
’ HENpHUSITHE  JCWCTBHIA,  TPUHOCSIIUX  BpEI
TIPUHITUITBL . )
OKpYJKaroleH cpene;
OEPEIKITUBOTO
- YMEHHE TIPOTHO3HPOBATh HEOIArONPHUITHBIE
IPOM3BOJICTBA,
IKOJIOTHYECKHAE TOCIEACTBHS TPEANPUHUMACMBIX
3 pexTUBHO . .
. JCWCTBUH, IPEIOTBpAILATh UX;
JICHCTBOBATh B
. - pacimpeHne OIbITa JeATeIbHOCTH
Ype3BbIUAHBIX -
HKOJIOTUYECKOM HANPaBICHHOCTH; -
CUTYyaIHsIX
OBJIQJICHUE HaBbIKAMU yueOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COLMAIIBHOM
NeSITeTbHOCTH;
IIK...
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBHOM JJUCIIUILIAHBI

«XHUMUSA»

2.1. O0beM AUCHHUILVINHBI U BUJbI y4eOHOH padoThl

Bun yuyeOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 72
B T.4

OcHoBHOE coep:KaHue 64
BT. 4..

TEOpeTUIEeCKOe 00yICHUE 30
MPAKTUYECKUE 3aHATUL 24
nabopaTopHBIC 3aHATHS 10
IIpodeccuonanbHO-OpMEHTHPOBAHHOE COJep:kaHHue (Codepi:KaHue 5
NPHUKJIATHOTO MOIYJIs1)

BT. U..

TeopeTudyeckoe o0ydyeHue 2
MPAKTUYECKHE 3aHITHS 4
IIpomexxyTouHasi arrecTanus (3a4er) 2
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2.2. TeMaTnyecKMid IJIAH U COJAEPKAHME JUCUMUIIIMHBI

HauMmenoBanue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 1aco dopmMupyemblie
. 'HEM 4aCOB
pa3aesioB U TeM JadopaTopHble H MPaAKTHYECKUE 3aHATHSI, IPUKJIATHONH MOTYJIb KOMIIeTeHIIUH
1 2 3 4
OcHoOBHOE coJiepKaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. K01
emMa OcHoOBHOe coiep:KaHue 4 OK 0
Crtpoenue aToMOB
XUMHUUYECKUX
Teoperuueckoe o0yueHue 2
JJIEMEHTOB U
pHupoaa . CoBpeMeHHass Mojelb CTpoeHHs aromMa. CUMBOJIMYECKUN S3bIK XHUMHH. XUMHUYCCKUN JJIEMEHT.
XUMHIICCKON CBI3N DnektpoHHas KoHpurypanus aroma. Kiaccudukarus XMMAYECKUX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
BanenTHrble 3JICKTPOHBI. BasneHTHOCTE. DIIeKTpOHHAs npupoa XUMHYECKOU CBSI3U. 2
DNEeKTPOOTPUIATEILHOCTh. BHUIbl XMUMHUYECKON CBS3U (KOBaJeHTHAs, WOHHAas, MeTaulndecKas,
BOJOPOJIHAS) U CITOCOOBI €€ 00pa30BaHUs
IIpakTnyeckne 3aHATHSA 2
Pemenne 3amaHuii Ha WCIIOJB30BAHME XHUMHYECKOM CHMBOJIMKA W Ha3sBaHUNA COEIUHEHHH IO
HOMEHKJIATYpE MEXIYHAPOJHOTO COI03a TEOPETHUYCCKOW W TPUKIATHOW XWUMHH W TPUBUAIBHBIX
Ha3BaHWM ISl COCTABJICHMSI XUMHUYECKHX (DOPMYIN TBYXaTOMHBIX COCAMHEHHH (OKCHAOB, CYIb(UIOB,
TUAPUIOB U T.I.) U IPYTHX HEOPTAHUYECKUX COCTUHEHUN OTIENbHBIX KIIACCOB. 2
[IpakTudeckue 3a1aHus HA YCTAHOBIEHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U
MEePUONYECKUM HM3MEHEHHEM CBONCTB XMMUYECKUX JJIEMEHTOB U MX COCIUHEHUH B COOTBETCTBHH C
nonoxkenueM [lepuoanueckoit cucTeMsl.
Tema 1.2. 2 OK 01

OcHoBHOE coaepxaHue
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[Tepuoanueckuii
3aKOH U Ta0iIuna
.. MenneneeBa

HpaRTn'{ecmle 3aHATHUHSA

[Tepuonnueckas cucrema xumuueckux 3iaeMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICI
[Tepuonuueckoro 3akona /.M. MenaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX

OK 02

AJIEMEHTOB, 00Pa3yEeMBbIX UMH IMPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKECHUEM
XUMHUYECKOTo d1eMeHTa B [leprnonnueckoii cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona /.M. Menneneena. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XHUMUYECKHX DJIEMECHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTePU3AIUI0 XUMUUYECKHUX
2JIeMeHTOB «MeTaITMYecKe / HeMETAUTHIECKIE CBOMCTBA, SJICKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U MOJIO0KEHUEM B IMEPUOANYECKON CUCTEME
xumMuueckux anemeHToB .M. MeHnieneeBay

Paznen 2. Xumunueckue peakuuu

10

Tema 2.1. Tunsl
XUMHUYECKUX
peakuuii

OcHOBHOe coiep:KaHue

Teopernueckoe o0y4enue

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil C yuacTUEM HeopraHudeckux BeuiecTB. CocTaBieHHe
YpaBHEHMI peakluii COeAMHEHMs], PA3I0KEHHsI, 3aMellleH s, 0OOMeHa, B T.4. peaKI1ii TOpeHus,
OKHUCIIEHUS-BOCCTAHOBJICHUS.

YpaBHEHMs OKHCIEHUSA-BOCCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBieHHE U ypaBHUBAHUE OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOOM 3JIEKTPOHHOIO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUHU B IPUPO/IE, TPOU3BOICTBEHHBIX MTpOIEccax U
JKU3HEACATEIIBHOCTA OPraHU3MOB

IMpakTuyeckue 3aHATHS

OK 01
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KonuyectBeHHble OTHOLIEHUS B XUMHUH. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XMMUU M PACUETHI 1O
YpaBHEHUSM XMMHYECKUX peakiuid. Mojb Kak eIMHHIIa KOJIMYeCTBa BemlecTBa. MossipHas Macca.

3aKOHBI COXPAaHEHHS MacCchl U SHEpPruu. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHOCHUTENbHAS 2
IUIOTHOCTH Ta30B. PacyeTsl MO ypaBHEHHMSAM XMMHYECKHX PEAKIHMH C MCIOJIb30BAHHMEM MacChl, 00bemMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OK 01
OcHoBHOe cogepkaHue 4
DneKTpoIuTHYEeCKa OK 04
A AUCCOLMalus U 2
N TeopeTudeckoe o0yueHue
MOHHBIN 0OMEH
2
Teopust 37AEKTPOTUTHYECKON TUCCONMANUU. VOHBI. DIEKTPOIUTHI, HEIJICKTPOIUTHI. Peakiuu HOHHOTO
oOMeHa. CocTaBieHME pEaKLMil MOHHOTO OOMEHa IyTEeM COCTAaBJIEHHS HX IOJHBIX U COKpAIIEHHBIX
MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peakuuu. 3a1aHus Ha COCTaBJICHUE HOHHBIX PEaKINi
JlabopaTopHble 3aHATHS 2
JlaboparopHas padoTa “TUNBl XUMHUYECKUX pPEaKIIUM .
HccnenoBaHue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX M 00pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB 5
XUMHYeCKHX peakiuil. [IpoBenenue peakiuii HOHHOTO 0OMEHa, OTIpeIeIeHNe CPelbl BOJAHBIX PAaCTBOPOB.
3amaHns Ha COCTABIICHUE MOHHBIX PEaKIIHA
KonTtpoubnas
CrpoeHue BeliecTBa U XMMUYECKHE PEaKLIUU 2
padora 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB 16
Tema 3.1. 4 OK 01

OcHoBHOe coaep:kaHue

18




Knaccudukanus,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

TeopeaneCRoe oﬁyqe}me

[Tpenmet Heopranudeckoit xumun. Kiiaccudukanus HeopraHmuecKux BemecTB. [IpocTeie U ClIoKHbBIE
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJN). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHbie cOCTosiHUA BenlecTBa. Kpucrannuueckue u amopdHbie
BellecTBa. TUIBI KPUCTAIMYECKUX PEIIETOK (ATOMHAs, MOJICKYJISIpHAs, HOHHAs, METAJIINYeCcKas).
3aBUCUMOCTh (PU3UYECKUX CBOKCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEeLIeTKU. 3aBUCUMOCTD
XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOH CBSA3HM U THIA KPUCTALLIMYECKON PEILIETKH.
[TprunHbl MHOTOOOpa3usl BEIIECTB

IIpakTH4yeckue 3aHATHS

HoMmeHknaTypa HeopraHM4ecKHX BEIECTB: Ha3BaHUE BEILECTBA UCXO/As U3 UX XUMUYECKOH (POPMYJIbI
WY COCTaBICHUE XUMHYECKOM (1)OpMy.HI)I HUCXO0as1 U3 Ha3BaHU BEUICCTBA I10 MG)KIIYHapOHHOfl
(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemienne mnpakThueckux 3amaHUN MO KIacCH(UKANMK, HOMEHKJIAType M XUMHUYECKHM (opmyiam
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIacCOB (YrapHbIi ra3, yrileKUCIbli ra3, aMMHaK, rameHast

OK 02
IIK...

W3BECTh, HETAIlIEHAs U3BECTh, MUTHEBASI COJIA M IPYTHX ): HA3BIBATh U COCTABIATH (DOPMYJIIBI XUMHUECKUX
BEIIECTB, ONPEENATh NPUHAIICKHOCTh K Kiaccy.

Hcrounnku xumudeckoi nHpopmaiuu (CpeacTB MaccoBoi nHdopmaiuu, cetb HTEpHET u apyrue).
[Touck nHpOpMAIIK 110 HA3BAHUSAM, HICHTU(UKATOpAM, CTPYKTYPHBIM (hopMyIam

Tema 3.2.

DuznkoXxnMmUYECKUe]

CBOWCTBA
HEOPraHUYEeCKUX
BEIIECTB

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0yueHue

Mertamisl. O6H_[I/Ie (I)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBoOiicTBa MeTamioB. CrocoObl MMOJIYy4YCHUA. 3HaueHUe
MCTAJUIOB U HEMCTAJUIOB B IPUPOAC H KUSHCACATCIBHOCTU 4YCJIOBCKA U OPraHU3MOB. KOppOSI/IH
MCTAJIJIOB: BUABI KOPPO3UH, CITIOCOOBI 34U ThI MCTAJUIOB OT KOPPO3HUU

OK 01
OK 02
IIK...
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Hemeramner. OOmue ¢usnyueckue M XUMUYECKHE CBOWCTBA HEMETaUIOB. THIHMYHBIC CBOWCTBA
HemetawioB 1V— VII rpynn. Knaccudukanus u HoMeHKIaTypa COeAMHEHU HeMeTauioB. KpyroBopoTst
OMOreHHBIX 3JIEMEHTOB B IIPUPOJIE

XVMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCUAOB, THJIPOKCHUJIOB, KUCIIOT,
coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB NPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHUH,
BBICILIX OKCHUJIOB M TUAPOKCHUIOB

I[IpakTnyeckue 3aHATHS

CocraBieHne ypaBHEHMM XMMHUYECKMX PEAKIMI C y4acTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHX
BEIIECTB: METAJLIOB M HEMETA/UIOB; OKCHUJOB METAJUIOB, HEMETANIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHCIOT, OCHOBAaHMH U aM(OTEpHBIX TUAPOKCHJIOB;, HEOPraHUYECKHX COJIEH,
XapaKTEepPU3YIOLUX UX CBOKCTBA.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TECOPETHUUECKUX 3aJaHUIl Ha CBOMCTBA, COCTaB, MOJIYYCHHE U
Oe30IacHOE HCIOJIb30BAaHME BAKHEHIIMX HEOPraHMYECKHUX BEILECTB B OBITY M IPAKTUYECKOH
JESITCIIBHOCTH YEJI0OBEKA

Tema 3.3.
WNnentuduxarus
HEOPraHUYECKUX
BEIIECTB

OcHoBHOE coaepKaHue

JlabopaTropHble 3aHATHUS

JlaGopaTtopHast pabota «nenTudukaiys HeOpraHn4eCKNX BEIIECTBY.

OK 01
OK 02
OK 04

Pemenne skcnepuMeHTaNbHBIX 3a/lad [0 XWMHUYECKMM CBOMCTBAM METalIOB M HEMETAJUIOB, IIO
paclo3HaBaHMIO U MOTYYEHUIO COEAMHEHUI METAJUIOB U HEMETAILIOB.

WnenTudukanyss HEOPraHMYECKUX BEIIECTB C HCIHOJIb30BAHHEM HX (U3UKO-XUMHUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha cynbdar-, kapOoHAT- H
XJIOPUIAHUOHBI, HA KATHOH aMMOHUS
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KonTposabHas
padora 2

CBolicTBa HEOPraHMYECKUX BEIIECTB

Paznea 4.

CTpoe}me H CBOMCTBA OPraunveCKux BEIECTB

Tema 4.1.
Krnaccudukanus,
CTPOCHHE U
HOMEHKJIATypa
OpPraHUYECKUX
BEIIIECTB

OcHOBHOe coiep:kaHue

TeopeTuyeckoe o0yueHue

[TosiBneHue U pa3BUTHE OpraHUYECKON XMMHUHU Kak Hayku. [IpenmeT opranndeckoii xumun. Mecto u
3HaUEHUE OPraHUYECKON XMMHH B CUCTEME €CTECTBEHHBIX HaYK.

XHMMHYECKOE CTPOEHUE KaK IMOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJVIACHO MX BaJEHTHOCTH.
OcHOBHBIE TOJIOKEHHSI TEOPUU XMMHYECKOTO CTPOCHHs OpraHuueckux coenuHenuit A.M. Bytieposa.
VYriepoaHslii CKENET OpPraHWYECKONW MOJEKYJbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHWMHYECKOTO
CTpOEHUS MOJIEKYI. MI3oMepusi U H30MepHI.

[Tonsitue o d¢yHknuoHanbHOM rpynmne. Pagukan. [lpuHmunel kiaccuuKamuym OpraHUYECKUX
coenquHeHUN. MexayHapoaHas HOMEHKIaTypa M TMPUHIUIBI HOMEHKJIATYPbl  OpPraHUYecKUX
coenuHeHuil. [loHsTHe 00 a3oTcoaepkKalluX COEAMHEHUSX, OWOJIOTMYECKHM AaKTHUBHBIX BeIIECTBAaX
(yrmeBomax, »upax, Oenkax © Jp.), BBICOKOMOIEKYJSIPHBIX COEAMHEHHSIX (MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO)

HpaKTuqecm[e 3aHATHSA

HoMmeHknaTtypa opraHMYecKMX COEIMHEHMH OTAEIbHBIX KJIACcCOB (HACBHIICHHbIE, HEHACBILIICHHBIE U
apoOMaTUYeCKHUEe YIIIEBOJIOPOJIbl, CIIUPTHI, (PEHONbI, AIbJETUAbI, KETOHbI, KapOOHOBBIE KUCIOTHI U [p.)
CocraBieHrne MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OpTaHMYECKUX BELIECTB OTIENIbHBIX
KJIACCOB, HCIOJb3ysd WX Ha3BaHMS IO CUCTEMaTHYECKOW W TPUBHAIBLHOW HOMEHKJIAType (ITHIIEH,
alleTWIeH, IIMUEepuH, (eHon, Qopmanbaerus, ykcycHas KHCIOTa, TiIMUIMH). Pacuersl mpocreifmeit
(bopMyIbl OpraHu4ecKoi MOJIEKYIIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)

OcHoBHoOE coepxaHue

24

12

OK 01
IIK...
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Tema 4.2.
CBoiicTBa
OpPraHUYECKUX
COCIMHECHHH

Teopernueckoe o0yueHue

OU3UKO-XMMUYECKHE CBOWCTBA OPraHWYECKHX COCIMHEHHMH OTAEIbHBIX KIAccoB (0COOEHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYypbl BHYTPH KJIacca; TOMOJIOTHUECKUH paa U obmmas Gopmyna; H30Mepus;
(du3HYECKrEe CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYICHHS):

- IpeJieNbHbIe YIIIEBOA0POAbI (aJKaHbl U LUKJIOANKaHbl). ['opeHne MeTaHa Kak OAMH U3 OCHOBHBIX
MCTOYHHKOB TEIIa B IPOMBIIIUIEHHOCTH U OBITY. CBOWCTBA MPUPOAHBIX YTIEBOJAOPOIOB, HAX0XKICHHE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HenpeaenbHble (aJIKEHbl, aIKUHbl U aJIKaJMEHbl) U apoMaTU4YecKue YrieBoJopobl. ['opeHue
aleTUJIEHA KaK HCTOUYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHU JJIsl CBAPKU M PE3KU METAJIOB

— KHCJIOPOACOACPIKAIIUEC COCAUHCHUS (CHI/IpTLI n Q)GHOHH, Kap6OHOBBIC KHCJIOTBI 1 3(1)I/Ip]51, AJIbJCT U IbI
H KCTOHBI, KHUPBHI, er'IeBO,Z[bI). HpaKTI/IquKOC MNPUMCHCHHUC OTHJICHIJTIMKOJIA, TIJIMOCPHHA, q)eHona.
HpI/IMeHCHI/IC (I)OpMaJIbI[el"I/II[a, afcrajabacrujia, yKCYCHOﬁ KHCIIOTBI. MpIna Kak COJM BBICIIHX
Kap6OHOBLIX KHUCIIOT. Morolue CBOMCTBa MblJIa

— a30TcoJeprKaIINe COEIMHEHUS (AaMUHBI 1 aMUHOKHCIIOTHI, O€JIKH). BhICOKOMOJIEKYIISIpHBIE COEAMHEHNS
(cuHTEeTHYECKHE U OMOJIOTMYECKU-aKTUBHbIE). MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO.

HOJ'II/IMepI/I3aIII/I$I OTUJICHA KaK OCHOBHOC HAIIPaBJICHUEC €T0 MUCITOJIb30BaHM . I'enernueckas
CBsA3b MCXKY KiIaCCaMU OpraHNu4YCCKUX COGI[HHGHI/I?I

HpaKaneCKue 3aHATHSA

CBolicTBa OpraHMYeCKMX COEAUHEHMH OTAENbHBIX KJIAcCOB (TpUBHAJIbHAs U MEXIyHapoJHas
HOMEHKJIaTypa, XMMHUUYECKHE CBOICTBA, CIIOCOOBI MOITYYEHHUS): MpeaeabHble (QIKaHbl U IUKIJIOAJIKaHbI),
HenpeeNnbHble (aJKEHbI, aJKUHBI U aJIKaJIMEeHbl) U apOMaTHYECKUE YIIIeBOJIOPOAbI, CIIUPTHI U (EHOJIBL,
KapOOHOBBIE  KUCJIOTBI ¥ 3(QUPBL, ampAerubl M  KETOHbl, AaMHUHBI W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl HAa COCTABIICHHE YpPAaBHEHUM XUMHUYECKHX PEAKLIUN C
y4acTUEM OPTaHWYECKUX BEIECTB HA OCHOBAHHUH UX COCTaBa U CTPOCHUS

OK 01
OK 02
OK 04
IIK...
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CocraBreHue CcXeM peakmuii (B TOM YHCIE 1O TPEAIOKCHHBIM IIETIOYKaM IPEBPAICHHM ),
XapaKTepU3YIOIINX XMMHUYECKUE CBOMCTBA OPraHMYECKUX COCIUHEHHMM OTIEIbHBIX KIIACCOB, CIIOCOOBI
UX TOJY4YeHHUs] M Ha3BaHUE OPraHWYECKUX COCJAMHEHUN MO0 TPUBHAIBHONW WIM MEXAYHApOIHOU
CUCTEMATUUYECKON HOMEHKJIATYpeE.

Pemrenne IMPAKTUKO-OPHUCHTHPOBAHHBIX TEOPECTUICCKUX SaI[aHI/Iﬁ Ha
CBOMCTBaA OPraHu4YCCKux COG,Z[I/IHeHI/Iﬁ OTACJIBHBIX KJIAaCCOB

JlaGoparopHasi pabdora

JlaboparopHnas pabota “IIpeBpaliieHus OpraHMYECKUX BEIIECTB IPU HAarpeBaHUuU".
[Tomyuenue 3TUJICHA U U3YYEHHE €r0 CBOMCTB. MoaenupoBaHrue MOJIEKY U XMMHUECKUX MpEBpalleHuM
Ha MpUMepe dTaHa, STUJICHA, alleTUJIeHa U Jp.

Tema 4.3.
Nnentudukanus
OpPraHUYECKUX
BEIIECTB, UX
3HAYEeHHUE U
MIPUMEHEHNE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
NEeITEILHOCTH
yeJI0BEKa

OcHOBHOe coiep:KaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHenus. IlpumeHeHne u Ouosoruueckas posib yriaeBogoB. OkucieHue
YIJI€BOJAOB — MCTOYHUK SHEPruM >KUBBIX oOpraHu3mMoB. OOnacTH MNPUMEHEHHs aMHHOKHUCIOT.
[TpeBpamienust OenkoB MMM B opraHusme. buonormueckue ¢yHkuuu OenkoB. buomormueckue
(byHKLIUY XUpOB. Posib OpraHndeckoil XuMHUM B pelIeHnd Ipo0ieM MHUILEeBOi 6e301acCHOCTH

Ponp opranmdeckoi XMMHUHM B pEIIEHUHM NPOOIEM DJHEPreTUYecCKOr Oe30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3/IaHUHU HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHUKOB SHEPTUU (AIbTEPHATUBHBIE UCTOYHUKU
sHeprur ). OMacHOCTh BO3ICHCTBUS HA )KHUBBIE OPTAHU3MBI OPTaHUYECKUX BEIIECTB OTIEIHHBIX KJIACCOB
(YrJIeBOIOpObI, CIHUPTHI, (HEHOJBI, XJIOPOPTAHWYECKUE IPOU3BOJHBIC, AIBACTHIABI W JAp.), CMBICI
MOKa3aTelisi NpeesIbHO T0MYCTUMOM KOHIEHTPALIMU

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
IIK...
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JlaboparopHas pabdoTta: “MneHTHdUKALNS OPraHHUECKUX COSAMHEHHUI OTICTbHBIX KJIaCCOB”
Wnentudukaims opraHuuecKuX COSIUHEHUH OTAETBHBIX KIACCOB (Ha MPUMEpE allbJCTHI0B, Kpaxmalia,
YKCYCHOU KHCIJIOTHI, OCJIKOB U T.II.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XMMHUYECKUX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuil. JleHarypamuss Oenka mnpu HarpeBaHuH. L[BeTHbIE peakuuu OEIKOB.
Bo3HMKHOBEHHE aHAJIUTUYECKOTO CUTHAJA C TOYKU 3PEHMS] XMMHUYECKHMX MPOLIECCOB MPU MNPOTEKAHUU
Ka4eCTBEHHOHN peaKkIuy, MO3BOJISIONICH HICHTH(PUINPOBATH MPEI0KEHHBIE OPTaHMYECKUE BELIECTBA

Konrpoannas CTpyKTypa U CBOMCTBA OPraHNYECKUX BEIIECTB
padora 3 PYKLyP P
Pazpea 5. Kunern4yeckne u TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX PeaKiuii
CxopocTb OcHoBHOe coJep:kaHue OK 01
XUMHYECKAX OK 02
peaKkuuid. K
XUMHYECKOE
paBHOBECHE
Teopernueckoe o0y4enue
CKOpOCTh peaklid, €€ 3aBHUCHMOCTh OT Pa3NUYHBIX (DAaKTOPOB: MPUPOJBI PEArHPYIOIIUX BEIIECTB,
KOHIIEHTpPAllUH pPEArupyroluX BEIIECTB, TEMIEPATYPbl M IUIOMIAJM PEAKIUOHHOW IOBEPXHOCTH.
TennoBsie 3G (HEKThl XUMUYECKUX peaknid. IK30- U SHIOTEPMHUIECKHE, PEAKIHH.
O6parumocTh peaknuii. XUMHUYECKOE PAaBHOBECHE U €ro CMEIICHHE I07] JEHCTBUEM pPa3JIMYHBIX
(bakTOpoB (KOHIIEHTpPALIUS PEareHTOB WM MPOAYKTOB peaKkllvu, JaBJeHHe, TeMIepaTypa) s CO3/1aHus
ONTHUMAJIBHBIX YCIOBUI MPOTEKaHUs XUMUYECKUX npoueccoB. [Ipunuun Jle [aTense
IIpakTHYeckne 3aHATHA OK 01
= OK 02
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 3a/laHUil Ha aHanu3 (aKTOPOB, BIMSIONIMX Ha W3MEHEHUE
IIK...

CKOPOCTH XUMHYECKOMN pcaknuuun, B T.4. C MO3UIIUM AKOJIOTHUECKHU uenecoo6pa3Hor0 IIOBCICHUA B 6LITy u
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TPYIOBOH ACATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 310POBbS U OKPYXKAIOLIEH IPUPOIHOMN CPEIbI.
Pemienne INpakTHMKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IpuMeHeHue npuHuuna Jle-Illarense s
HAXOXXJCHUS HANpaBJICHUS CMEIIEHHUS PABHOBECHS XHMMHUYECKOM peakiuu MU aHaiu3 (akTOpoB,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECUS

Paznea 6. PacTBOpBI
Tema 6.1. OK 01
ema 6 OcHOBHOe coiep:kaHue
[TonsiTue o OK 02
TBOPax
pacteopa Teopernueckoe ob6yuenue OK 07
IIK...
PactBopenue kak pusnko-xumudeckuii mpouecc. PactBopsl. CiocoObl MPUTOTOBIEHUS PACTBOPOB.
PactBopuMocTh. MaccoBast 1011 pacTBOpeHHOT0 BemecTBa. CMBICH MOKa3aTeNs IpeaeiabHO JOMYyCTUMON
KOHLEHTPALUU U €T0 UCII0JIb30BAHUE B OLIEHKE 3KOJIOIMYECKON 0€3011aCHOCTH.
[IpaBuna HKOJOTHYECKU I1€J1IeCOOOPA3HOr0 TMOBEACHHS B OBITY M TPYAOBOW JEATEIBHOCTH B IEJIAX
COXPAHEHHUs CBOETO 3I0POBbSI M OKPYKAIOUIEH MPUPOJHOM CPEJbl; OMACHOCTh BO3ACHCTBUS HA KUBbBIC
OpraHU3MBbI ONPE/ICIICHHBIX BEIIECTB.
Pemienne mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN HAa PACTBOPHI, HCIIOJIb3yEeMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOM JICSITEIIbHOCTH YEJIOBEKA
Tema 6.2.
OcHOBHOe coep:kaHue OK 01
Uccnenosanue
CBOMCTB PacTBOpPOB OK 02
JlabopaTropHble 3aHATHUS OK 04
IIK...

JlaGopatopHas pabota «IIpuroToBiaeHue pacTBOPOBY.
[TpuroroBneHne pacTBOPOB 3aaHHOM (MaccoBOM, %) KOHIEHTpaUHU (C MPaKTUKO-OPUEHTHPOBAHHBIMU
BOIIPOCAMM) U OIIPEAEIEHUE CPEABI BOJHBIX PAaCTBOPOB. PelieHne 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUE (COAepKAHUE TPUKJIIATHOTO MOIYJIs1)
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Paspnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BeKa 6
OK 01
OK 02
Xumus B ObiTy 1 [OCHOBHOE CO/iep:KaHue 6 OK 04
IIPOU3BOJCTBEHHON OK 07
ACATEIBbHOCTH Teopernueckoe o0yuenue 2 11K
YeJI0BEKa
Hosgeilmve 10CTHXKEeHNS XUMUYECKOM HAYKH U XUMUYECKOW TexHonoruu. Poins xumuu B obecriedeHuu
9KOJIOTHYECKOM, SHEpreTUUECKOi 1 MUIIEBOM 0e301acHOCTH, pa3BUTUN MeauluHbL. [IpaBuia noucka u 9
aHaJlM3a XUMHUYEeCKoW HH(OpMAMKM W3 Pa3IUYHBIX MCTOYHUKOB (HayyHass M y4eOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb UHTepHeT)
IIpakTHyeckue 3aHATHS
[Touck ¥ aHamM3 KEMCOB O NMPUMEHEHWH XMMHYECKUX BEIIECTB M TEXHOJIOTHH C y4eToM Oymymiei
npodeccCHOHANBbHOM  AEATETPHOCTH IO  TEeMaM:  Ba)KHEHIIME  CTPOHUTENbHBIE  MaTepHAalIbl,
KOHCTPYKLIMOHHBIE ~MaTepuaybl, KpacKH, CTEKJIO, KepamMHuKa, MaTepuaibl s 3JIEKTPOHUKH, 4
HaHOMaTepHallbl, TEKCTUJIbHBIE BOJOKHA, WMCTOYHUKH HHEPIUHM, OPraHUYECKHE U MHUHEPAIbHbIC
y00peHus, IEKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHSL.
3amuTa: [lpencraBnenue pe3yabTaToB peleHus: KecoB B popMe MUHH-IOKIA/1a C Mpe3eHTaluei
2
IIpome:xkyTouHasi aTTecTanus 1Mo JUCHUIINHE (324eT)
72

Bcero
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUITINHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o
Jist peanmuzanud TPOrpaMMbl  AUCHMIUTAHBL JOJDKHBI OBITH TMPEIYCMOTPEHBI CIEAYIONIUE

CrielMaJbHbIC TIOMEIICHUS: YICOHBI KAaOMHET XUMUU W/ M Y4eOHOW XUMHYECKOU JTaO0OpaTOPUH.

Oo6opynoBanue yuyeOHOro kadOuHera (HAIJIsIAHbIE MOCOOHMS): HAOOPHI IIAPOCTEPIKHEBBIX
MoJiele MOJEKYJ, MOJIeIH KPUCTAUIMYECKUX PEIIETOK, KOJUIEKIIUU MPOCTHIX U CIOXHBIX BEIIECTB
W/WIM KOJUIEKIIMHM TMOJMMEPOB; KOJUJICKIMs TOPHBIX MOPOJ M MHUHepaioB, Tabmuna MeHneneesa,
yaeOHble GUIBEMBI, IUGPOBBIC 00pa30BaTEIIbHBIC PECYPCHI.

TexHuyeckue cpeacTBa o0y4eHUsI: KOMIBIOTEP C YCTPOHCTBAMHU BOCIPOU3BENICHHUS 3BYKA,
IPUHTEP, MYJIbTHUMEIUA-TIPOEKTOP C AIKPaHOM, MYJbTUMEIMUIHAs 10CKa, yKa3Ka-NPE3EeHTEp Ul
IIPE3EHTALAMN.

OOopynoBanne Jaboparopum H  padoyux MecT JadopaTopMM:  MEH3YpKH,
NUMNETKUKANICIBHULIBI, TEPMOMETpPBI, MHKPOCKOII, JIyNbI, NpPEJAMETHbIE W TOKPOBHBIE CTEKJIa,
IUTAaHIIETBI ISl KamleldbHBIX peakuuid, (uiabTpoBanbHas Oymara, HTPOMBIBAJIKH, CTEKJISTHHBIC
npoOUPKH, PE3NHOBBIE MPOOKH, POHAPUKH, HAOOP PEAKTUBOB, CTCKJISIHHBIC MAJIOYKH, IITATUBBI IS
poOUPOK; MEpHBIE IIUIJIMH]IPHI, BOPOHKU CTCKIISTHHBIC, BOPOHKH JIEIUTENbHBIC MMHApuIeckue (50-
100 M), cTtynku ¢ mecTukoMm, (apdopoBbie YalKW, MUHLETHL, UIBTPHl OyMaskHbIE, BaTa, Mapiis,
YacoOBBIE CTEKJIA, AMEKTPOIUIUTKH, JJaOOPATOPHBIEC IITATUBBI, COIUPTOBBIE TOPENKH, CIHYKH, TPUOOp
JUTSL TIOJTYY€HHUS Ta30B (UM MpoOUpKa ¢ Ta300TBOHOM TPYOKOil), AepKaTenu Al IPOOUPOK, CKIISTHKI
JUISL XpaHEHHS PEaKTUBOB, Pa3aTOYHBIC JIOTKH; XUMUYecKkrue ctakanbl (50, 100 u 200 mu); mmarenu;
MUHIETHl; TUTENbHBIE HIMIMIBI; CEKYHIAOMEpHl (TaiiMepbl), MepHble mpobupku (Ha 10-20 mu) u
MepHbIe KOJIOBI (25, 50, 100 u 200 mur), BoasHas OaHs (WM TEPMOCTAT), CTEKJISHHBIC MMAJIOYKH;
KoHUYeckue Konobl 1yt TutpoBanus (50 u 100 Min); MHAUKATOPHBIE MOJIOCKU JUIsl otnipeneienus pH u
CTaHJapTHasl MHJIMKATOpHas IIKaja; YHUBEpPCAJIbHbI MHAMKaTOop; numnetku Ha 1, 10, 50 mu (wnm
no3atopbl Ha 1, 5 u 10 mu1), OropeTKu sl TUTPOBAaHUS, MeIUIMHCKUE mpuilbl Ha 100—150 Mo,
nabopaTopHble W/WIM aHANUTHYeCKHe Bechbl, pH-MeTphl, cymmiabHbIM mKad, U Ap. gaboparopHoe
obopyoBaHue.

3.2. UnpopmannoHHoe obecrniedeHHe peaju3alui NPorpaMmMbl
1. Jlnis peanuzanuu mporpamMmbl OMOIMOTEUHBIH (OHJ 00pa30BaTENbHOM OpraHu3aluu

JOJKEH HMMETh TeYaTHbIe W/WIHM SJIEKTPOHHBIE 00pa3oBaTeNbHbIE W MH(POPMAIMOHHBIE PECYPCHI,
pPEKOMEHOBaHHBIE IS MCIIOJIB30BaHUS B 00pa30BaTEILHOM IIPOIIECCe, HE CTapIle 5 JIeT ¢ MOMEHTa
U3JIaHUs.

2. PexomenayeMble TieHaTHBIC W3JaHHWS TI0 peanu3anuud  o0meo0pa3oBaTeIbHOM

AUCHUIIIMHBI MTPEACTABJICHBI B METOAUYCCKHUX PECKOMCHAAIUAX 110 OpTraHU3allun O6y‘-ICHI/I$I.

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI OBIIIEOEPA30OBATEJIBHOM
JANCHUITVINHBI

KoHTposnb 1 olieHKa pe3yiapTaToB OOy4eHHs OCYIIECTBISETCS MpEnojaBaTeieM B IMpoLecce
MPOBEJCHHUS MPAKTHUYECKUX 3aHATUN U JTAOOPATOPHBIX padOT, TECTHPOBAHUS, a TAKKE BBIMOJTHEHUS

O6y‘-IaIOH_II/IMI/ICH HHAUWBUIYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCJIEeIOBaHUM. PC3YJ'ILT8.TBI O6y‘-ICHI/I}I
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ONpCACIIAA0T, YTO 06y‘{aIOH_II/ICC$I AOJIKHBI 3HATh, MMOHUMATb W ACMOHCTPUPOBATL IO 3aBCPHICHUU

HU3YUCHUSA JUCHUIIIINHBI.

Jnst hopMUpOBaHMS, KOHTPOJS M OLEHKH PEe3yJbTaTOB OCBOCHHS Y4YE€OHON JMCIUTUIMHBI

HCIIOJIB3YCTCSA CHUCTEMa OLCHOYHBIX MGpOHpHHTHﬁ, MMpEaACTaBJIAIOIIAA co00l KOMIIJIEKC y‘Ie6HBIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yJbTaTaMHu oO0yueHus: u chopMmynupoBaHHbX ¢ yuerom OI'OC

COO (mpeametnbie pe3ynabtathl o auctuiuiuae) 1 GI'OC CIIO.

Ne

11

OK/IIK | Moayas/Pa3nen/Tema

OcHoBHoOe coepkaHue

OK 01

Pa3zngen 1. OcHoOBBI
CTPOEeHHs BellecTBa

CrpoeHue aToMOB
XUMHUYECKHUX AJIEMEHTOB
Y IIPUPOJa XUMHUYECKOU
CBSI3U

Pe3ysabTaTr 00yyeHus

®opmMyIMpPOBATH
0a30BbIe NOHATHA U
3aKOHBI XHMHH

CocTaBisITh XUMHUYECKHUE
(hOopMyIIBI COSMHCHHIA B
COOTBETCTBHU CO
CTEIEHBIO OKUCICHUS
XUMHUYECKHX DJIEMEHTOB,
HUCXO/Is U3 BAJIGHTHOCTH U
3JIEKTPOOTPHUIATEILHOCTH

THunbl OLEHOYHBIX
MeponpUusITHIA

1. Tect «CtpoeHue aToMOB
XUMHAYECKHX JIEMEHTOB U
IpUPOAa XUMUYECKOH CBSI3U.

2. 3ajaym Ha COCTaBJICHUE
XUMHUYECKHX (POpMYIT
JIByXaTOMHBIX COCMHEHUI
(oxcuaoB, cynb(uI0B, THAPUIOB
U T.IL).

3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKHU U
HAa3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYHAPOAHOTO
CO103a TEOPETUYECKOUN 1
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
(hopMyJ1 ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cyab(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAHMYECKUX
COCTMHEHHH OTIENHHBIX KJIACCOB
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1.2 | OK 01 [Teprnoauueckuil 3aKOH U | XapaKkTepU30BaTh
proa P p 1. Tect «Metammaeckue /
OK 02 |Tabmuua JI.W. XUMHYECKHUE DJICMEHTHI B .
HEMeTaUTMYeCKUEe CBOMCTBA,
Menneneesa COOTBETCTBUU C UX
3JIEKTPOOTPHUIIATEIHHOCTD U
MOJI0KEHUEM B
5 CPOJICTBO K AJICKTPOHY
MePUOINYECKON CUCTEME
XHMHYECKHUX JIEMECHTOB B
XUMHUYECKHUX DJIEMEHTOB
COOTBETCTBHE C MX IJICKTPOHHBIM
AW Menneneesa CTPOCHHEM H TIOJIO)KEHUEM B
IIEpUONYECKON CUCTEME
XUMUYECKHX dj1emeHToB J[. 1.
Meunneneesay.
2. [IpakTryeckue 3aqanus Ha
YCTaHOBJICHHUE CBSI3H MEXK]TY
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M TICPUOUICCKUM
Tunbl OLEHOYHBIX
Ne | OK/IIK | Monyas/Pazgen/Tema PesynbTaT 00yuenus

MeponpUusITHIA

W3MEHEHHMEM CBOMCTB
XHMHYECKHUX 3JIEMEHTOB U
UX COSOUHEHUN B
COOTBETCTBHH C
MMOJIOKEHHUEM
Ilepnonnueckoi cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHbIE
TEOPETHYECKHUE 3aJaHus Ha
XapaKkTepU3alnuio
XUMHYECKHUX DJIEMEHTOB:
«Mertaummaeckue /
HeMeTaJlJIMYeCcKe CBOMCTBA,
ANEKTPOOTPHULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHEM H
IIOJIO’KCHUEM B
MIEPUOUYECKON CUCTEME
XHUMUYECKHX DJIEMEHTOB

JI.1. MenaeneeBa
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Pa3gen 2. Xumnueckue
peaxkiun

XapakTepu30BaTh THIIBI
XUMHYECKHX peaKui

KonTpoabHas pabora
«CTpoeHue BelecTBa u
XHMHYecKHe Peakium»

2.1

OK 01
OK 04

THIIBI XUMHUYECKUX
peakuuii

CocTaBisATh peakiMy COSTUHEHNUS,
pasnoxeHusi, 0OMeHa, 3aMeIlCHHUSI,
OKHCIIMTCIIbHOBOCCTAHOBUTEILHBIC
peakiuu

1.

COCTaBJICHUE YpaBHEHUIA

3amaun Ha

peakuuii: —
COEIMHEHMS,
3aMelleHus,
pasnokeHus, oOMeHa; —
OKHUCJIUTEILHO-
BOCCTaHOBUTEJIBHBIX
peakui C
HCIIOIB30BAaHUEM METOA
AJICKTPOHHOTO OajaHca.
2. 3amaum Ha
pacyeT Macchl BEIECTBA
WK 00bEMA ra3oB 1o
W3BECTHOMY KOJIMYECTBY
BEIISCTBA, Macce HIIN
00BEMY OJIHOTO U3
YYaCTBYIOIIHNX B
pEaKIy BEIIECTB;
pacd€ThI MacChl
(0OBEMa, KonmMUecTBa
BEIIIECTBA) MPOAYKTOB
pEaxIuu, eciiu OJTHO U3
BEIIECTB UMEET IPUMECH

2.2

DIEKTPONUTHYECKAS
IUCCOLHAIIAS U HOHHBIH

CocTaBisTh ypaBHEHHUS
XUMHUYECKHX PeaKIuu

1. 3amanus Ha coCTaBJICHHE
MOJIEKYJIIPHBIX U HOHHBIX

OK/IIK

Monyas/Paznen/Tema

PesyabTaT 00yueHus

THnbl OeHOYHBIX
MepOonpUATHH

oOMeH

HOHHOTO oOmeHa C
ydacTueM

HCOPraHNYCCKUX BCIUICCTB

peaKUuii C y4aCTUEM KHUCIIOT,
OCHOBaHUI U COJIEH,
YCTaHOBJICHUE U3MEHECHUS
KUCJIOTHOCTH CPEbI

2. JlaboparopHass pabota "Twurpl
XUMUYECKHUX peakuui”
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Paszgean 3. Ctpoenue u
CBONCTBA

HccaenoBarsb cTpoeHue U
cBOlicTBa

KonTtpoabHnasn
«CBoiicTBa
HEOPraHU4eCKUX BellecTB»

padora

HEOpPraHUu4ecKUuX HEOpPraHu4ecKux
BeleCTB BellecTB
3.1 |OK 01 Knaccugukanus, Knaccudunuposars 1. Tect «HoMeHKIIaTypa 1
IIK.. HOMEHKJIaTypa 1 HEOpraHu4YecKue HA3BAHUE HEOPTAHNUECKIX
CTpOEHHE BEIECTBA B COOTBETCTBUM | o001 1ex0s H3 UX
HEOPraHUYECKUX C UX CTPOEHUEM .
XUMHUYECKOH (POPMYIIBI HITH
BELIECTB .
COCTaBJICHHE XUMUYECKON
(hopMyIIbI HCXO/1S U3 Ha3BaHUS
BEIIECTBA 10 MEKYHAPOIHOM UITN
TPUBHUAJILHON HOMEHKJIATypE».
2. 3amauun Ha pacuer
MacCOBOM 1011 (MaccChl)
XUMHYECKOT0 AJIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).
3. [IpakTrueckue 3aganus 1Mo
KJIacCU(pUKallMU, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.
4. [IpakTuueckue 3a1anus Ha
ONpeAeICHUE XUMUYECKON
AKTHUBHOCTH BEIIECTB B
3aBUCHMOCTH BU/Ia XMUMHUECKOMH
CBSI3M U TUIA KPUCTAJUINYECKOU
peleTku
3.2 |OK 01 DUBHKO-XUMHYECKUE YcTaHaBnuBaTh 1. Teer «OcoBeHHOCTH
CBOICTBa aBUCUMOCTD "
OK 02 3aBUCUMO XUMHYECKHUX CBOMCTB OKCHUOB,
K HEOpPraHUYECKUX (U3UKOXUMHUYECKHIX .
. KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
BEIIECTB CBOMCTB HEOPTraHMYECKHUX .
TUIPOKCHUIOB U COJIEI».
BELIECTB OT CTPOCHUS
ATOMOB ¥ MOJIEKYJ, a 2. 3aaHus Ha COCTaBIIEHUE
TAKKE THIIA ypaBHEHUI XUMHUYECKUX PEaKIIni
KPHCTATTHHYECKO C YYaCTHUEM MPOCTHIX U CIOKHBIX
Tunel oleHOYHBIX
Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHus

MepOonpUATHH
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3.3 [ OK 01
OK 02
OK 04

4

41 | OK 01
IIK...

Nnentuduxanus
HEOPraHMYECKUX
BEIIECTB

Paznen 4. Ctpoenue u
CBOMCTBA
OpraHuvecKux
BeIeCTB

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

peleTku

Hccnenosatb
KauyeCTBECHHEBIC
HEOPraHUYEeCKUX
BEILIECTB

peaKnuu

HccaenoBarh cTpoeHHE U
CBOMCTBA OPraHNYeCKUX
BeIleCTB

Knaccudunuponatsb
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

HEOPraHNYEeCKUX BEUIECTB!
OKCHJIOB METAJIOB, HEMETAJIIIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYEeCKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
THJIPOKCUIOB, HEOPTaHUIECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUSI.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHus Ha
CBOMCTBA U ITOJIy4YCHHUE
HEOPTraHUYECKUX BEUICCTB

1. [IpakTHKO-OPUEHTUPOBAHHBIC
3a7aHus 10 COCTABJICHUIO
XUMHUYECKHUX PEAKIH C yJacTHEeM
HEOPTaHUYECKUX BEIIECTB,
UCTIONB3YEMBIX JUIS KX
UJCHTU(UKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHUYECKUX BELIESCTB’

KonTpoabHass  padora
«CTpoeHne u cBoOiicTBa
OPraHMYecKux

BeILIeCTB»

1. 3amaHus Ha COCTaBIICHHE
Ha3BaHWW OPraHUYECKHUX
COEIMHEHUH 10 TPUBUAJILHON WIH
MEXIYHAPOIHOU
CHUCTEMATUYECKON HOMEHKIIATYPE.
2. 3ajaHus Ha COCTaBJICHUE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3aauun Ha ONpeeIeHne
npocreiien GopmyIibl
OpPraHMYECKON MOJIEKYJIbI, UCXOs
13 3JIEMEHTHOTO cocTaBa (B %)
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4.2

4.3

OK/IIK

OK 01
OK 02
OK 04
IK...

OK 01
OK 02

OK 04
IK...

Monyas/Pa3nen/Tema

CBolicTBa OpraHUYECKUX
COCIMHEHU I

Nnentuduxanuys
OpPraHUYECKUX BEIIECTB,
X 3HAYE€HUE U
MIPUMEHEHHE B OBITOBOA
Y TIPOU3BOJICTBEHHOMN
eITEIbHOCTH YeJIoBEKA

Pazpgen 5.
Kunernueckue n
TePMOAUHAMMYECKHUE
3aKOHOMEPHOCTH
NPOTeKAHUS
XUMHMYECKHUX peaKuui

PesyabTaTt 00yuenus

VYcraHaBiuBaTh
3aBUCUMOCTh
(DU3UKOXUMHUYECKHIX
CBOMCTB OpPraHUYECKUX
BELIECTB OT CTPOEHUS
MOJIEKY

Hccnenosatb
Ka4EeCTBEHHBIE PEaKLUU
OpraHUYeCKHUX
COE€TMHEHUI

OT/CIbHBIX KIIaCCOB

XapakrepHu3oBaThb
BJIMSIHHE PA3JIHYHbIX
(paxkTOopoB Ha paBHOBeCHE
U CKOPOCTh XMMHU4Y€CKHX
peakuui

Tunsl oeHOYHBIX
MepOonpUATHH

1. 3aaHus Ha COCTaBIIEHUE
YpaBHEHUN XMMHUYECKUX PEAKLIUI
C y4aCTHEM OPTraHUYECKUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOECHUS.

2. 3ajaHus Ha COCTaBIICHUE
ypaBHEHUN XUMUUYECKUX PEAKIUH,
WUTFOCTPUPYIOLIIUX XUMHUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEAKIUN U
TEHETUYECKOM CBS3U
OpPTraHUYECKUX BEIIECTB Pa3HbBIX
KJIACCOB.

3. Pacuernsbie 3agaun mo
YpaBHEHUSIM PEAKIIMM C y4acTHEM
OpPraHUYECKUX BEIECTB. 4.
JlabopaTtopHas pabota
“IIpeBpaleHyss OpraHu4eCKux
BELIECTB [IPU HarpeBaHUU"

1.IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJIaHUSA 110 COCTABIICHUIO
XUMUYECKUX PEaKLU ¢ y4acTUEM
OpraHUYECKUX BELIECTB, B T.4.
UCIIOJIb3YEMBIX JJI UX
UaeHTU(DUKAIIUN B OBITY U
MPOMBIIUIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanust opraHn4ecKux
COE€IUHEHHUH OTAEIbHBIX KJIacCOB”
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5 |OKO0l CKopoCTh XMMHUYECKUX [IpakTKO-OpHEHTHPOBAHHbIE
. XapakTepru3oBaTh BIUSHUE
OK 02 |peakuuii. Xumuueckoe TEOPETUUECKHE 3a/laHUs Ha
KOHLIEHTpaLun
K paBHOBECHE aHanu3 (aKkTOPOB, BIUSIOUINX HA
pearupyouux BeIecTB U .
HU3MEHEHHUE CKOPOCTH XUMHUYECKON
TEMIIEPATypbl HA CKOPOCTh
. peaxkuuu.
XUMHUYECKHUX PEAKIUM
[IpakTHKOOpUEHTUPOBAHHBIE
XapakTepu3oBaTh
3a/laHus Ha
THunbl OeHOYHBIX
Ne | OK/IIK | Moayabs/Pa3znen/Tema |  Pesyabrar 00yueHust N
MeponpusiTHil
BIIUSIHUE U3MEHEHUS
IpUMEHEHHE IPUHIIUIIA
KOHLIEHTPAaLlUU BELIECTB,
JlelllaTenre W1 HAXOXKIECHUS
peakuuu cpeasl u
HaIpaBJIEHUS! CMEILIEHUS
TEMIEpaTypbl HA .
paBHOBECHS XUMUYECKON peaKInu
CMEILIEHNE XUMUYECKOTO
U a”anu3 (pakTopoB, BIUSIOUINX HA
paBHOBECHS
CMeIlleHne XUMHYECKOTO
paBHOBECHS
6
HccienoBarb HCTUHHBIE
Pa3nen 6. PacTBopnl PacTBOPHI € 32IaHHBIMH
XapaKTepuCTHKAMM
6.1 | OK01 |[lonsTue o pactBopax |Pa3nuuarh uCTUHHBIC
1. 3amaun Ha IPUTOTOBJICHHE
OK 02 pacTBOpHI
pacTBOpPOB.
IIK ...
2. [IpakTuko-
OpPUEHTUPOBAHHBIE PACUETHBIE
3a/laHuUs Ha IUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTU
YeJI0BEKa
6.2 | oK 01 Uccnenosanue coiictB |MccnenoBath JlaboparopHas paboTa
OK 04  |PacTBOpOB (U3NKOXUMHUYECKUE “IIpUrOTOBICHHE PACTBOPOB”
CBOMCTBA HMCTHHHBIX
IIK ... pacTBOpOB
1
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COJECPKaAHUE (COAepKAHUe TPUKJIATHOTO MOAYJIs)
7 Paznen 7. 3amura Keiica (¢ yueTom
X p OuenuBartp nocjIeACTBHUA 6 . N .
HMUS B OBITY H . el npogeccnoHaNbHOM
y . OBbITOBOH 1 yaymt p
NMPOU3BOJACTBEHHOM N AesITeJIbHOCTH)
NPOU3BOJACTBEHHOI
AeATeJbHOCTH
AesITeJIbHOCTH YeJIoBeKa
yeJioBeKa N
¢ MO3UIUIA
JIKOJIOTHYECKOMI
0e3omacHocTH
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OK 01  |[Xumus B ObITY U OnenuBath MOCNENCTBUSA | Kejic (¢ yueToM GyayLeit
OK 02 |Ipou3BOACTBEHHOI OBITOBOI 1 ) TPODECCHOHATBHOI
JEeSITeIbHOCTH YEJIOBEKA |[IPOU3BOICTBEHHOMN
OK 04 p JEATENBHOCTH)
OK 07 NesITeIbHOCTH YeJIOBEKA C
03K 9KOTOTHIECKOI Bo3MoOKHBIE TEMBI KEHCOB:
IIK ... 6e30MaCHOCTH 1. [loTennenue kumara u
BBICBOOOKICHHE I'a30BbIX
THJIPATOB CO JIHA OKEaHa.
2. bynymue matepuansl Ui aBua,
MaIIHO- ¥ MPUOOPOCTPOCHUSI.
TunbI 01leHOYHBIX
Ne | OK/IIK | Moayas/Pazgen/Tema PesyabraT 00yuenus N
MeponpuATHI
3. Hosblie maTepuains! ajis

COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pPacTUTEIHHBIX MPENnapaToB
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