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1. OBIIIAS XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUILJINHBI «XUMM»

1.1. MecTo IMCHUMIUIMHBI B CTPYKTYpe OCHOBHOH NPO(ecCHOHATbHOMN
o0pa3oBaTeJIbHOM MPOrPaMMBbI

OO61eo0pazoBaTenbHas AUCHUILUIMHA « XUMHUSD U3y4yaeTcsi Ha 0a30BOM YpOBHE B
o0mreoOpa3oBaTeIbHOM IMKJIE YYEOHOro TIUIaHA OCHOBHOM MpogeCcCHOHAIBHOU
o0pa30oBaTeabHON  MpPOTpaMMbl  YKPYIHEHHBIX Tpymmn  crenuaibHoctrl5.02.16
TexHOoI0rus MalMHOCTPOEHUS.

1.2. Heau u nuianupyembie pe3yJbTaThl OCBOCHUS AUCHUNIIMHBI

1.2.1. leau 1 3aqa4y JTUCHUATIIMHBI

®opMupoBaHUE Yy CTYACHTOB MPEICTABICHUS O XUMHUYECKOW COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSTHS PEUICHUN B KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOIO IOBEJCHUS B IPUPOIHOM CpELE.

3agaum IMCUMILINHBL:

1) cdopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SBJICHUN B OKPY’KAIOLIEH Cpele, LEIOCTHOM HAay4YHOW KapTHUHBI MHUpA,
B3aMMOCBSI3HM M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYJIbl HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB, YPABHEHUSI XUMUYECKUX PEAKLIUM, OOBSICHATh UX CMBICI, UHTEPIIPETUPOBATH
pe3yJIbTaThl XUMHUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  MPOBEJIEHUA  MPOCTEHIIMX  XUMHUYECKHX
HKCIEPUMEHTAIbHBIX ~ HCCIIEIOBAaHUN ¢  coONIoJleHneM TMpaBuil  0€30MacHOro
oOpalieHus ¢ BeIecTBaMu 1 JIa0OpaTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHs MCIOJbB30BaTh MH(OPMALMIO XMMHUYECKOIO XapakTepa W3
pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBUS CBOCH JNEATEIBHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAHWE 3HAYMMOCTU JOCTHXKEHHM XMMUYECKOW HAyKUd U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHOM U TPOU3BOJCTBEHHOM cep.



1.2.2. Ilimanupyemblie pe3yabTaThl OCBOEHHSI 001Ie00pa3oBaTeJbHOM AUCHUILINHBI B cooTBeTcTBUU ¢ PI'OC CIIO n

Ha ocHOBe PI'OC COO

HnannpyeMme pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Kon u
HAUMEHOBAaHU
¢ Oo0mme JucuunjnHapHble

(popmupyembIX

KOMIIeTeHI U

OK 01. B yacTu TPYAOBOI0 BOCIIUTAHMSA: - BJIAJETh CUCTEMOM XUMHWYECKHX 3HAHUW, KOTOpas  BKIIIOYAECT:

BeiOupats - TOTOBHOCTb K TpyAY, OCO3HAaHHWE LEHHOCTH | OCHOBONOJAraloIue MOHATUS (XUMHUYECKUIH 3JIEMEHT, aToM, 3JIEKTPOHHas

CII0COOBI MacTepCTBa, TPYAOIIOOHE; o0oJiouka aToma, s-, p-, d-deKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJIA,

pelleHns 3aJa4 | - TOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTHU | BAJIEHTHOCTD, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUS, XMMHYECKas

npodecCHOHaN | TEXHOJIOTMYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSA3b, MOJIb, MOJISIpHAash Macca, MOJIAPHBIA O00beM, YTJIEPOJHBIH CKeJeT,

BHOU CHOCOOHOCTh MHUIMMPOBATH, IJAHUPOBATh M | QyHKUMOHANbHAS TPYINa, paJuKal, U30MEpHs, U30Mepbl, TOMOJIOTHYECKUN

JESTEIIBHOCTH | CAMOCTOSATEIBHO BBIIOJIHATh TAKYIO IEATENBHOCTD; | PSAl, TOMOJIOTH, YIJIEBOJAOPO/Ibl, KUCIOPOI- U a30TCOAEPKAIINE COCTUHEHMS,

IPUMEHHTEIBH | - MHTEpEC K pa3IMYHBIM cepam | OMOJIOTMYECKH aKTHBHbBIE BelecTBa (YIJIEBOJBI, JKUPbI, OEIKH), MOHOMED,

0 K Pa3InYHBIM | IPO(ECCHOHATBHON e TETLHOCTH, MOJIUNMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,

KOHTEKCTaM OBiaieHMe  YHMBEpPCAJIBHBIMH  y4eOHBIMH | KpUCTAJUIMYECKAsl pelIeTKa, TUIbl XMMHUYECKMX peakiuil (OKHUCIUTENbHO-
MO3HABATEJLHBIMHU e CTBUAMM: BOCCTAHOBHTEINBHBIC, IK30-U IHIOTEPMHUUYECKHE, PEaKIMi HOHHOTO 00OMEHa),
a)0a3oBble JTOTHYECKHE JCHCTBHUS: pPacTBOp, IEKTPOJIUTHI, HEIIEKTPOJIMTHI, 3JIEKTPOJUTHYECKAs AUCCOLUALIMS,
- CaMOCTOSITENIbHO (bopmynHrpoBaTh U | OKUCJIUTEND, BOCCTAHOBUTENB, CKOPOCTh XUMHUUYECKOM peakluu, XUMUYECKOE
aKTyaJIM3MpoBaTh NpoOJIeMy, paccMaTpUBaTh €€ | pABHOBECHE), TEOPUM U  3aKOHBl (TEOpPHsl XMMHUYECKOIO CTPOEHHUs
BCECTOPOHHE; oprannueckux BemiectB A.M. byrtiepoBa, Teopusl 3IEKTPOIUTHUECKON

- yYCTaHaBJIWBATh CYIIECTBEHHBIH TMPU3HAK WM
OCHOBaHUSl JJIsl CpaBHEHUS, KIACCUPUKALUU W
0000IIICHHS;

- OIpenensTh WENH JeATSIBHOCTH,
napaMmeTpsl U KPUTEPUHU MX JOCTHIKCHHS,
- BBISABIISAITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCUTh KOPPEKTHBBl B  JESTEIHLHOCTD,
OIICHWBATh COOTBETCTBHE PE3yJbTATOB IIEJISIM,

3aaaBaTb

nyccoumanuu, nepuoauyeckuil 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAacCChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOWMCTBAaX, COCTaBe, MOJYYECHUH U O€30MaCHOM HCIIOIb30BAHUH
BOKHEHIIMX HEOPTraHWYECKHMX W OPTraHWYeCKUX BEHIECTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMETb BBISBIIATH XapaKTEpHbIE MPU3HAKK M B3aUMOCBSI3b H3YUYEHHBIX
MOHSATUHN, TPUMEHSATh COOTBETCTBYIOIINE TTOHATHUS MPU OTTMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M WX MPEBPAIICHUN;
BBIIBJIATH  B3aMMOCBSI3b  XMMHYECKMX  3HAHHH C  TOHATHSIMM U




OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH
YKU3HCHHBIX TIPOOIIEM

0) 0a30BbIe HCCIeA0BaTEIbCKUE IeiiCTBUS:

- BJaJIETh HaBBIKAMHU Y4YEOHO-HCCIEA0BATEIHCKOM
" MIPOSKTHOM JIeATEILHOCTH, HaBBIKAMH
paszpeiieHust mpoodeM;

- BBIABIATH TPHYUHHO-CIICJICTBEHHBIC CBS3U W
aKTyallu3upOoBaTh 3aj7a4y, BBIIBUTaTh TUIIOTE3y €€
pelIeHus, HaXOJIUTh apryMEHTHI JUTS
JIOKa3aTeNbCTBA CBOMX YTBEPXKACHUI, 3a7aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHHUS;

- AQHAJIM3MPOBAThH MOJIYYCHHBIE B XOJI€ PEIICHHUS
3aJlaull Pe3yNbTAThl, KPUTUYCCKU OICHWBATH HX
JIOCTOBEPHOCTh, MPOTHO3HPOBATh HW3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMeTh MEPEHOCUTHh 3HAHUS B MO3HABATEIHHYIO H
MIPAKTUIECKYIO 00JIACTH KU3HEIEATSIIbHOCTH,

- yMeThb HWHTErpUPOBAaTh 3HAaHUSA U3 Pa3HBIX
MIPEIMETHBIX 001acTel;

- BBIBUTaTh  HOBBIC  HJIEH,
OPUTHHAIILHBIC TIOIXOJTBI U PEIICHUS;
- CIOCOOHOCTh MX MCITOJIb30BAHUS B
II03HABATEJIBHON U COLMATIbHON IPAKTUKE

npeaiaratb

MpeACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;
- YMETH HUCITIOJB30BATH HAaNUMCHOBAHUA XUMHUYCCKUX COG)II/IHGHI/II\/'I
MEXKIYHApPOAHOTO COH03a TEOPETHYECKOM U NPUKIAAHOW XUMHUU H
TPUBHUAJILHBIC HA3BAHUA Ba)KHEHIITNX BCIIICCTB (3TI/IJ'I€H, AlCTUJICH, INTMOCPUH,
¢denon, dQopmanbaeruna, yKCyCHash KHCIOTa, TJHIMH, YrapHbIA ras,
er'ICKPICJ'IBIfI ra3d, aMMHaK, raimcHass U3BE€CThb, HECramcHasa HU3BCECTh, ITUTHEBAs
colla M JPYTHX), COCTaBIATh (OPMYIbI HEOPTraHMYECKHX M OPraHMYeCKHX
BCIICCTB, YPABHCHUA XHUMHUUCCKHX peaKuHﬁ, OOBSICHITh HX CMBICII,
MOATBEPKIATh XapaKTepHbIE XUMUYECKUE CBOMCTBa BEILIECTB
COOTBCTCTBYIOIIMMU SKCIICPUMECHTAMHU W 3allUCAMU ypaBHCHI/Iﬁ XUMHWYCCKUX
pEeaKLHnii;

- YMCThb YCTaHaBJIMBATb MNPUHAMICKHOCTL H3YYCHHBIX HCOPTaHUYCCKUX U
OpPraHMYECKUX BEIIECTB K ONpPEIECICHHBIM KJIaccaMm M Irpynrnam COeIUHEHHI,
XapaKTCpPU30BaTb HUX COCTaB U Ba)KHEUIIINE CBOﬁCTBa; OIpPCACIIATL BHJbI
XUMHUYECKHUX CBsI3eH (KOBaJeHTHAs, NOHHAs, METaJUInYecKas, BOJOPOIHAs),
THUIIBI KPUCTAJUIMYCCKUX PCIICTOK BEIICCTB, KJ'IaCCI/I(bI/IIII/IPOBaTI) XUMHWYCCKHUEC
peaKkiuy;

- chopMHpOBaTh TPEIACTABICHUS: O XHMHYECKOM  COCTaBIISIOMICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XMUMHHM B TO3HAHUU SIBICHUM
npupoasl, B (HOPMUPOBAHMM MBINUICHUS W KYJIbTYPHl JIMYHOCTH, €€
(yHKIIMOHATTFHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEIIeHUs MPAKTHUECKUX
3a/1a4 U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO H
MIPUPOJHOI cpene;

- YMEThb MpPOBOJIUTH PACUEThl MO XHUMHUYECKHM (opMyliaM M ypaBHEHHSIM
XUMHUYECKMX  peakluuid ¢  HCMHONb30BaHUEM  (U3MYECKUX  BEITUYMH,
XapaKTEePHU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; HCIOIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I IPUHATHUSA pGHIeHI/Iﬁ B KOHKPCTHBIX
YKU3HEHHBIX CUTYALUX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

OK 02.
Hcmons30BaTh
COBPEMEHHBIE
CpeacTBa

B 00/1acTHLIEHHOCTH HAYYHOT'0 IO3HAHUS

- c(hopMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKd M OOILECTBEHHOM MPaKTUKH,

- yMeThb IUIAHUPOBATh M  BBIMOJNHATH XUMHYECKUH  IKCIEPUMEHT
(mpeBpallleHHsT OpPraHMYECKHWX BEIIECTB IpPU HArpeBaHUH, IOJyYEHUE
STUJIEHA U U3YYEHHUE €ro CBOWCTB, KAUECTBEHHBIC PEAKIMU HA aJbJCTH]bI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHarypauus O€JIKOB IpH HarpeBaHUH,




MIOCKa,
aHanu3a u
UHTEpIpEeTaLuu
uHboOpMaluu 1
UH(POPMALIMOHH
BIC TEXHOJIOTHH
Uit
BBITTOJTHEHHS
3a1a4
npodeccruoHan
BHOU
JeSITEIIbBHOCTH

OCHOBAHHOTO Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJBTYPHOM MHUPE;

- COBEPUICHCTBOBAHUE SI3bIKOBOW M YHUTATEIBCKOU
KYJIbTYpbl KaK CpeICTBa B3aUMOJACHCTBUS MEXKIY
JIO/IbMU Y MTO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTM HAyYHOW JAEATEIbHOCTH,

FOTOBHOCTh ~ OCYLIECTBJISTh  NPOEKTHYIO U
HCCIIEI0BATENIBCKY IO JESATEIIBHOCTD
WHAUBUAYAIbHO U B TPYIIIIE;

OBnajgeHne  yHHBEpPCAIbHBIMH  Y4eOHBIMH

M03HABATEJIHLHBIMH A€l CTBUSIMH:

B) paborta ¢ nHgopmanmeii:

- BJIaJICTh HABBIKAMU ITOJTYYCHHA I/IH(i)OpMaHI/II/I u3
UCTOYHHUKOB Ppa3HbIX THIIOB, CaMOCTOSATEJIBHO
OCYIIECTBIISATh MOUCK, aHAJN3, CUCTEMATHU3ALNIO U
MHTEpHpeTanuio nHPOpMALUK PA3TUYHBIX BUIOB U
(dhopM TIpeicTaBICHHS,

- CO3/1aBaTh TEKCThl B pPa3IMYHbIX (opmarax c
y4e€TOM Ha3HAueHusi HMHPOpMAlMM U IIeJIEBOMN
ayqUTOpuHu, BbIOMpas ONTUMAlbHYIO  (opMmy
IpCACTABJICHUA U BU3YyaJIN3alllH,

- OLIEHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTb
nH(pOpMallUK, €€ COOTBETCTBUE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- MHCIIONB30BaTh CPEACTBA HH(OPMALMOHHBIX U
KOMMYHHUKAI[IOHHBIX TEXHOJIOTUH B pellIeHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4 ¢  COOJIOJeHHEM
TpeOOBaHMI1 SPrOHOMUKH, TEXHUKH 0€301aCHOCTH,
TUTHUEHBI, pecypcocOepekeHHs, TPaBOBBIX U
ITUYECKMX  HOPM, HOpPM  HWH(POPMAIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH pacClio3HaBaHWs WU 3alllUThI

LBETHbIE pEaKkUuu OENKOB; MPOBOAMTH pEaKIUM HOHHOIO OOMEHa,
OTIpEeAEIIATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEaKLMU Ha Cysbdat-,
KapOoOHAaT- M  XJIOPUA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIe 3afaun 1o TemMaM "Metamsl" u "Hemeramnsl") B
COOTBETCTBUHM C IpaBWIAMH TEXHUKU O€30MaCHOCTH IpH OOpaIleHUH C
BEILIECTBAMHU U JaOOPATOPHBIM O0OpY/IOBAaHUEM; MPEACTABIATH PE3YyJbTaThl
XMMHUYECKOI0 SKCIIEpUMEHTa B (hOpMe 3aIMCH YPaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyJIUPOBAThH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETb aHAJU3UPOBATh XUMUUYECKYIO0 HH(POPMAIIHIO, IOTYYaeMYI0 U3 pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoi nHdopmanuu, cetb HTEpHET U Apyrue);

- BJQJETh OCHOBHBIMH METOJaMH HAay4YHOrO IIO3HAaHMsI BEILECTB U

XUMHUYECKUX  SIBICHUM  (HaOironeHue,  M3MEpeHHe,  AKCIEPUMEHT,
MO/JIEIUPOBAHUE);

- YME€Tb IpPOBOAMTH pacyeTbl MO XUMHUYECKUM (opMyjamM U ypaBHEHUSIM
XMMHUYECKMX PEaKUMH C  HUCMOIb30BaHUEM  (U3UUECKUX  BEJIMYMH,

XapaKTEpU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00beMa
(HOopManbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMUMHUYECKHE 3HaHHS AJI1 NPUHATHS PELIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




uHpopmanuu, MHGOPMAIIMOHHON O6e301aCHOCTH
JTMYHOCTH;

OK 04.

D¢ deKkTruBHO
B3aUMO/JIEHCTBO
BaTh U
paboTath B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEILHOCTH U CAMOOIIPEIETICHHUIO;
-OBJIaJICHUC HaBBEIKAMH y4e0HO-
HCCIIEIOBATEIBCKOM, TMPOEKTHOM W COLUUAIBHOU
JIeSITEIIbHOCTH,

OgBjaaaenue YHUBEPCAJIbHBIMH
KOMMYHUKATUBHBIMHU /IeHiCTBUSIMH:

I') COBMeCTHAaA esSITeJIbHOCTb:

- TIOHMMaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaH/THOW ¥ MHIUBUIYJIbHOU PabOTHI;

- NpUHUMATh LEJIH COBMECTHOM JI€ATENbHOCTH,
OpraHU30BbIBaTh U KOOPJIUHUPOBATH JACHCTBUS MO
€€ IOOCTH)KCHHIO: COCTaBIIATh ILIaH JCHCTBHIA,
pacnpenesiaTh pojii ¢ y4eTOM MHEHU YYaCTHUKOB
00CyKJaTh pe3yIbTaThl COBMECTHOM PaboThI;

- KOOPJIMHUPOBAaTH M BBIMOJHATH paboOTy B

YCIOBUAX pealbHOrO, BUPTYAJIBHOTO u
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;
- OCYIIECTBJIATH IO3UTUBHOE CTPATErHYECKOE

MOBEJICHNE B PA3IMYHBIX CHUTYallUSX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBJjajieHHe YHMBEPCAJbLHBIMH PeryjasiTHBHBIMH
AefCTBUAMMU:

1) IPUHATHE ceOsl ¥ APYTUX JI0/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX JIOAEH
MIPU aHAJIN3E PE3YJIbTATOB JEATEITLHOCTH;

- IpU3HABaTh CBOE IMPaBO U MPABO JIPYTUX JIOAEH
Ha OITHOKM;

- pa3BHUBaTh CIIOCOOHOCTH MTOHUMATH MUD C
TIO3UIINH IPYTOTO YEJIOBEKA;

- YMCTb IMJIaHUPOBATb )41 BBITIOJIHATH XUMHUYECKUN SKCIICPUMCHT
(mpeBpallleHHss OpPraHMYECKHWX BEIIECTB MpPU HArpeBaHUH, IOJTyUYEHHUE
OTWJICHA U H3YUCHHUC €TO CBOfICTB, KauUCCTBCHHLIC PCAKIIMN Ha aJlbACTUMBbI,
Kpaxmall, YKCYCHYIO KHCIJIOTY; JeHarypauus O€JKOB IpH HarpeBaHUH,
IOBCTHLBIC pCaKIU 6GHKOB; OpoBOAUTL pPCAKIHMU HWOHHOI'O 06MeHa,
OTIpEe/ICIIATh CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIEC PEaKIMU Ha CyJbpat-,
KapOoHAaT- ¥  XJIOpUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pellaTh
IKCTIIEpUMEHTANIbHBIE 3afaur 1o Temam "Metamel" u "Hemeramns") B
COOTBETCTBUHM C TpaBWIAMH TEXHUKH OE30MaCHOCTH IpPH OOpaIleHUH C
BEIIECTBAMU U JaOOPATOPHBIM O0OpY/IOBAaHUEM; MPEACTABIATH PE3yJIbTaThl
XMMHYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aIMCH YPaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyJIUpPOBaTH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTaTOB




1.3. PekoMeHayemMoe KOJIM4YECTBO YaCOB HA OCBOCHHE NMPOrPaMMbl M CHUTIUHbI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOydaromierocsi 72 yaca, B TOM YHCIIE:
TEOPETUUYECKOro 00yueHus 36 yacoB

MPAKTUYECKUX 3aHATUN 32 4acoB

caMOCTOsATeNbHAs BHEAY IMTOpHAs paboTta 4 Jaca



2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJILHOM

JANCHUIIJIMHBI «XUMMUS»

2.1. O0beM JUCUMILIMHBI U BUIBI y4eOHO# padoThl

Buna yueOHoi1 padoThI

Oovem uacos

1 cemecmp 2 cemecmp
MaxkcumaJibHasi yueOHasi Harpy3ka (Bcero) 36 36
Oobs3aresqbHaA ayAMTOPHAasA yueOHast 34 34
Harpyska (Bcero)
B TOM YHCJIE:
JISKIIUH 18 18
MIPAKTUYECKUE 3aHITHUS 16 16
Dopmbl NPOMENCYMOYHOU ammecmayuu Jlugppepenyu-
POBAHHDBIU
3auem
CamocTosiTesibHAsI BHeAYAUTOPHAs y4eOHas 2 2
Harpy3ka (Bcero)
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2.2. TemaTu4ecKMii IJIAH U COIEePKAHNE TUCITUTIIHHBI

Ypoesenw
HaumenoBanue Conep:xxaHue yueOHOro MaTepuaJia, JJadopaTopHbie U NPaKTHYECKHEe Pab0ThI, CAMOCTOSITE/IbHASA Oo0bem
pa3aesioB U TeM padoTa o0yuarwmuxcsi, KypcoBasi padot (IPOeKT) (eciu npedycmompensi) 4acos oce;)lenu
1 2 3 4
Paznmein 1. Oprannveckasi XuMus 34
Tema 1.1. Coaep:kaHue y4eOHOro MaTepuaja 2
OcHoBHbIe OHATHSA | | IIpenmer opranudeckor xumuu.lIpupogHble, HCKYCCTBEHHBIE M CHHTETUYECKHE OpPraHUYECKHE 2 1
OPraHuYecKoM BelecTBa. CpaBHEHUE OPraHMYECKUX BEIIECTB C HEOPTaHMYECKUMU. Teopusi CTpOEHUs OpraHUuYECKUX
XHMHHU U TeOpHs coenquHeHnit A.M. BbytiiepoBa. OCHOBHBIE OJIOKEHHUSI TEOPUM XMMHUYECKOIO CTpoeHus. M3omepus u
CTPOCHUSA n3oMepbl. XuMudeckue (GopMyabl U MOAENU MOJEKyl B opraHudeckord xumuu. Kiaccudukanus
OpPraHn4ecKux opranudeckux BemiecTB. Kiaccudukaiys BemecTB MO CTPOCHHUIO YIIIEPOJHOTO CKEJeTa M HaIHMYUI0
cOoeIUHeH U (GbyHKIMOHATBHBIX Tpynm. ['omonoru u romosnorus. Hawana nomenkmarypsl IUPAC. Knaccudukarus
peakuuii B OpraHMdeckod XuMHMM. Peakuuu mnpucoenvHeHus (TUAPUPOBAHHUSA, TaJOr€HUPOBAHUS,
TUAPOTAIOT€HUPOBAHUS, TUIpaTalyn). Peakuun OTILEIICHUS (merunpupoBaHus,
JETUPOrajJoreHupoBaHus, AeruapaTtanun). Peakuun 3amenienus. Peakuun nzomepusanum.
IIpakTHyeckoe 3aHATHE 2 1
[TpoBepka 3Hanmii oOyvarommxcs mo teme 1.1. 3HaHHe OCHOBHBIX MOJIOKEHUI Teopuu byTiepoBa, ymeHue
IIOCTPOCHHUS YIJIEPOJHBIX CKEJIETOB Ha MPUMEPE HPOCTHIX YIVIEBOAOPOJOB U MX IPOU3BOJHBIX. YMEHUE
OTIpEAENATh TUIIBI THOPUIU3ALMU aTOMOB YIJIepo/a, HAIMYMe MH- U CUTMa- CBSA3EH B CTPYKTYpHOH (opmyrie
OpPraHUYECKOI0 BEIIECTBA.
Tema 1.2. Conep:kaHue y4yeOHOro MaTepuaJia 10
Yraesonopoasl u ux | 1 Ankasbl. AJIKaHbl: TOMOJIOTUYECKHUM P, U30MEpUs U HOMEHKJIATypa aJKaHOB.XHMHYECKUE CBOMCTBA 4 1
NPHUPOJIHBIEC aJIKaHOB (M€TaHa, 3TaHa): TOPEHHE, 3aMEILIEHNE, PA3JIOKEHNE, NeTHIprupoBaHue. [[puMeHenue ankaHoB
HCTOYHUKH Ha OcHOBe cBoMcTB. [Ipoliecchl NpPOMBINUIEHHOW TmepepadoTK He(THU: KpPEeKUHT, PpU(OPMHUHT.
OxTaHoBO€ 4YHCIO OCH3MHOB M II€TAHOBOE YHWCIO JW3EIbHOro ToIuMBa. KokcoxuMmuyeckoe
MIPOU3BOJICTBO U €r0 MPOAYKIIHS.
Penienne SkciepuMEHTAIBHBIX 3a1a4
2 AJIKEHBI. DTWIIEH, €ro  MOJy4YEeHHE (merumpupoBaHWeM  dTaHa, JIeTOIMMepU3alneit 1
MOJINATHIIEHA). [ 'OMOoruueckuii  pajl, HM30MepHsi, HOMEHKJIATypa ajKEeHOB. XHMHYECKHE CBOICTBa
ATUJICHA: KadyeCcTBEHHBbIC peakiuu (oOecuBeurBaHUE OpOMHON BOABI U pacTBOpa 4

ropeHue,
repMaHraHaTa Kajus), Tuparaius, noaumepusanus. I Ipumenenue 3TuiieHa Ha OCHOBE CBOMCTB. JlueHbI
u Kayuyku. IloHsiTHE O JOMEHAaX Kak YIVIEBOAOPOJAX C JBYMsI TBOMHBIMH CBA3MH. CONpsKEHHbBIC
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IveHbl. XUMHUYecKue cBoWcTBa OyTamuena-1,3 u wu3ompeHa: oOecuBeyuMBaHHE OpOMHON BOIBI U
nojuMepus3anus B Kaydykd. HaTypanbHbIi UM CHHTETHYECKHE Kayuyyku. Pe3uHa. AJIKHMHBIL
AueruneH. XMMUYECKHE CBOWCTBA  alleTHIEHAa: TOpeHHe, obeclBeYMBaHWE OpPOMHOWM  BOJBI,
IIPUCOCAVHEHHE XJIOPOBOJAOpOJa M THAparanusa. I[IpumeHeHMe aneTwieHa Ha OCHOBE CBOMCTB.
Me:xknaccoBas U30MEpPHUs C AJIKaJIUEHAMHU.

Apenbl. benzon. Xumudeckrue cBOWCTBa O€H30J1a: TOPEHUE, PEAKIIMU 3aMeIleHHs (raJoreHupOBaHUE,
HutpoBaHnue). [IpuMeHeHre O€H30J1a HA OCHOBE CBOMCTB.

IIpakTHYecKHe 3aHATHS

1

[TpenenpHBIC YIIEBOIOPOIBI. AJTKaHbl. XUMUYCCKUE M (PH3UUECKIE CBOMCTBA, MOTYUCHHE.

2

HereZ{eJ’IBHLIC YrieBO4OpOAbl, XUMHUYCCKUC U (bH3quCKHC CBOﬁCTBa, TMOJIYUCHHUC.

Apomatuyeckue yriieBoJOpOIbl Ha MpUMepe OSH30JIa U €ro MPOCTEHIINX TOMOJIOrOB. XUMUYECKUE U
(dbuznyeckue CBOMCTBA, MOJyUEHHE.

Tema 1.3.
Kucsopoacoaep:xann
e OpraHnvyecKue
coeIMHEeHUs

Coaep:kaHue y4e0HOI0 MaTepuaJja

1.

Cnuprel. [lonyuenue 3TaHoa OpOKEHUEM IIIOKO3bI U TUApaTanueil sTuieHa. [ uapokcuiibHas rpymnmna
Kak (QyHKuuoHanbHas. [loHATHE O MpeneNbHBIX OJHOATOMHBIX CIHPTaX. XHMHUYECKHE CBOMCTBA
3TAaHOJIA: B3aUMOJICHCTBHE C HATpueM, 0Opa3oBaHHME MPOCTHIX U CIOXKHBIX 3(UPOB, OKHUCICHHE B
anpreruy. IlpuMmeHeHue »STaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJM3M, €ro IOCIEACTBUS H
npenynpexaeHue. [nnepyuH Kak npeacTaBUTeNlb MHOTOATOMHBIX cIUPTOB. KadecTBeHHas peakuus Ha
MHOroaroMHble crnuptel. lIpumenenue rounepuna. @enos. dusnyeckne M XUMUYECKHE CBOMCTBA
¢denona.B3auMHoe BIUsHME aTOMOB B MOJIeKyJe (peHosa: B3auMOJEHCTBHE C THAPOKCUIOM HATpus U
a30THOM KucaoTou. ITpumeHenue heHosIa Ha OCHOBE €ro CBOMCTBA

Anpneruapl. [lonstue 06 anpaerngax. AnbaerugHas rpymna kak ¢GyHKunoHanabHas. @opmanbaerus u
€ro CBOMCTBA: OKHMCIIEHHE B COOTBETCTBYIOLLYI KHUCIIOTY,BOCCTAHOBIICHHE B COOTBETCTBYIOIINN CIUPT.
[TonyuyeHue anpAeruI0B OKHUCIEHHEM COOTBETCTBYIOIIMX cnupToB. IIpuMeHeHue ¢opmanbaeruna Ha
ocHoBe ero cBoiicTB. KapOoHoBbie kucioThl. [loHsTHE O KapOOHOBBIX KHcioTax. KapOokcmibHas
rpynna kak (QyHKIMOHaJIbHas. ['OMonoruyeckuil psi HpeAeibHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnot. [Tomyuenne kapOOHOBBIX KHCIOT OKHUCIEHUEM ajbJAETUA0B. XMMUUYECKHE CBOMCTBA YKCYCHOM
KHUCJIOTBI: OOLIME CBOMCTBA ¢ MHUHEpPAJIbHBIMHM KHUCIOTaMHU U peakuuu stepuduxanuu. [Ipumenenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. BpICIIME XHUPHBIE KHMCIOTHl HAa IPUMEPE NaJIbMUTUHOBON H
CTEApUHOBOIA.

HpaKTuqecmle 3aHATUA
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1. Xumuueckue 1 pU3NUecKrue CBOWCTBA CIIUPTOB (OKUCICHUE CIHMPTA B allbAETH/I, OJIyUYEeHHE TIuliepaTa
Me€/I1, TUTPOCKONUYHOCTB);

2. Xumuueckue M (U3MUECKUE CBOWCTBA albAETHIOB (peakius cepeOpsHOro 3epKaja, OKHCIICHHUE
aNbJIErHJI0B B KUCJIOTY ¢ oMmouibio ruapokcuaa meau (11));

3. CBoiicTBa YKCYCHOHN KHMCIIOTHI (B3aUMOAECUCTBHE C METAJIJIAMH, C OCHOBAHUSIMH, C COJISIMH, OTHOLLIEHUE
K UHJIUKaToOpam);

Tema 1.4
A3soTcoaepaxamue
OpraHuyeckKue
coeIMHEeHUsI.
Hoaumepsbi

Conep:kaHue y4eOHOT0 MaTepHuaJia

5N

IMoaumepsl. benku n nonucaxapuibl Kak OMOMOIUMEPHI.

ITnacrmaccel. [lonydenue nonuMepoB peakuei MoJIMMEpU3aluu U MOJIMKOHIEHCAUUH. TepMoIuIacTu4HbIe
Y TEPMOpEAKTUBHBIE IU1acTMacchl. 1IpencraBurenu miactmace.

BouiokHa, ux knaccudukanus. [Tosryuenue BosiokoH. OTesibHbIE NPEACTABUTENIN XUMHUUECKUX BOJIOKOH.

HpaKTH‘ICCKoe 3aHATHE

1. Obmee mnonmmanne BMC: kmaccudukanmum, crmocodax TMoaydeHus, (QU3NKO-MEeXaHUYECKHUEe
CBOWCTBA, COCTOSIHUSI, XUMUYECKUE CBOKCTBA, IPUMEHEHHUE.

Pazpea 2.

O06masi ¥ HeOpraHu4vecKass XMMHUs

34

Tema 2.1. OcHoBHBIE
MOHATHA U 32AKOHBI
XUMHUHU

Coaep:kaHue y4e0HOr0 MaTepHuaJja

OcHoBHbIe TOHATHA XuMHMH. BemectBo. Atom. Monekyna. XUMUYECKUNA 3JIEMEHT. AJUIOTPOMHS.
IIpocTeie u cnoxHble BemiecTBa. KayecTBEHHBIM M KOJWYECTBEHHBIM COCTaB BEUIECTB. XUMHUYECKUE
3Hak# U popmynbl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. KonnuecTBo BellecTna.
OcHOBHBIE 3aKOHBI XUMHUM. 3aKOH COXPAHEHHSI MAaCChl BEHIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJIIPHOM CTPYKTYpPhL. 3aKOH ABOTajipo U CIEJACTBUSA UX HETO.

PacueTHpie 3amaun Ha HAXOXKICHUE OTHOCUTEIBHOMW MOJEKYJAPHOW MAaccChl, ONPEIEICHHE MaCcCOBOU
JIOJIM XUMHUYECKUX DJIEMEHTOB B CJI0KHOM BEIIIECTBE.

Ilepuonuuecknii 3axon .. MenaeneeBa. Otkpoitue .M. MenneneeBbim [lepuonnueckoro 3akoHa.
[Tepuonuueckuii 3akoH B popmynuposke .M. Menneneena.

[lepuoanueckast TabnMia XUMHYECKHX OJJIEMEHTOB — TIpaduyeckoe oToOpakeHHe MepHOANYECKOro
3akoHa. CTpyKTypa MEpUOANYECKOM TaONMIbL: Mepuoabl (Majible M OoJbIINe), TPpyHNbl (TJIaBHAsS U
noboyHas).

Crpoenne aroma u nepuoamdeckuii 3axon/I.M. MenneseeBa. AToMm — ciokHas vacTuma. Sapo
(IpOTOHBI U HEUTPOHBI) U ANIEKTPOHHAS 00010uKa. M30Tomnbl. CTpoeHe 3JeKTPOHHBIX 000JI04€K aTOMOB
AJIEMEHTOB MalbIX MepruosoB. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JO0YEK aTOMOB 3JEMEHTOB
OonblIMX MepuosoB (mepexonHbix 3aemeHToB). Ilonsartue 00 opOutanax. s-, p- u d-OpOutanu.

3J'ICKT]30HHBIC KOHd)I/IpraL[I/II/I dTOMOB XHMMMYCCKHUX OJICMCHTOB. COBpCMeHHa}I d)OpMy.TII/IpOBKa
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MEePUOIUYECKOr0 3aKOHA. 3HAYEHUE MEPUOANYECKOrO 3aKOHA U MEPUOAUYECKON CUCTEMbl XMMUYECKUX
snemMeHnToB JI.M. MenaeneeBa i pa3BUTHsI HAYKH M IOHUMAHUSI XMMUYECKOM KapTUHbBI MHUpPA.

Tema 2.2.
CrtpoeHue BelecTBa

Coaep:kaHue y4eOHOr0 MaTepuaJja

Honnas xumuueckas cBsi3b. KaTHOHBI, X 00pa3oBaHKUE U3 aTOMOB B Pe3yJIbTaTe MPOLIECCa OKUCIIECHUS.
AHNOHBI, UX 00pa30BaHUE U3 aTOMOB B pPe3yJIbTaTe Mpoliecca BOCCTaHOBIEHUs. VIoHHasI CBsI3b, KaK CBS3b
MEXJy KAaTHOHAaMHU ¥ aHHOHAMH 32 CYET MIEKTPOCTATUYECKOro NpuTshkeHus. Kiaccudukanyst HOHOB: 110
COCTaBy, 3HAKy 3apsa, HAUTMYHUIO TUAPATHON 000104KkH. OHHBIE KpucTauIndeckue pemeTki. CBOHCTBa
BELIECTB C HOHHBIM TUIIOM KPUCTAJTIMYECKON PELIETKH.

KoBajneHTHass XuMuyeckasi cBfA3b. MexaHu3M o00pa3oBaHHs KOBAJECHTHOH CBs3M (OOMEHHBIH WU
JIOHOPHO-aKLENTOPHBIN). DIEKTPOOTpULATEIbHOCTh. KOBaleHTHbIE NOJSpHAs M HENOJIApHAs CBS3U.
KpaTHocTh KOBaneHTHOH cBsi3u. MoOJEKyJIspHbIE M aTOMHBIE KpUCTaIMueckue pemieTrkd. CBoiicTBa
BELIECTB C MOJICKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMHU PEIIETKAMH.

Mera/uinyeckas CBsI3b. MeTaluiMyecKas KpPUCTAJUIMYECKAsl PELIeTKAa M MeTauIM4ecKash XMMHYecKas
cBA3b. PU3HUYECKUE CBOMCTBA METAJIOB.

ArperaTHble COCTOSIHMSI BeIleCTB U BOJOPOAHAsI CBsA3b. TBeproe, KHUIKOE U ra3000pa3HOe COCTOSHUS
BeniecTB. Ilepexon BemecTsa U3 OHOIO arperaTHOro COCTOsIHMS B Apyroe. Bonopoanas cBsa3b. Yucteie
BeulecTBa U cMmecu.llonsatue o cmecu BemecTB. ['oMorenHsie U rereporeHHble cmecu. CocTaB cMecei:
00BbEMHasl M MaccoBas A0JIM KOMIIOHEHTOB CMECH, MaccoBas J10JIs IpUMeECeH.

JducnepcHble cuctembl. [Tonsatue o qucnepcHoil cucreme. [ucnepcHas ¢as3a u IUCIepCUOHHAs cpeja.
Knaccugukanus nucnepcHsix cucteM. [IoHATHE 0 KOITIOUAHBIX CHCTEMAaX.

Tema 2.3.
Bona. PacTBopbl.
DJIEKTPOJHTHYECKA
sl IMCCOLM AU

Coaep:kaHue y4eO0HOI0 MaTepuaja

1

Bona. PactBopsl. PactBopenue. Boga kak pactBopurtenb. PacTBopuMocTh BemiecTB. HackleHHble,
HEHACBIIICHHbIC, MEPECHIIEHHbIE PACTBOPHI. 3aBUCUMOCTb PACTBOPHUMOCTH Ta30B, XUIKOCTEH U
TBEP/IbIX BEIIECTB OT PA3IUYHBIX (PAaKTOPOB.

MaccoBast 10758 pacTBOPEHHOIO0 BEUIECTBA. JJIEKTPOJUTHYECKAS JAUCCOUMALMA. DJIEKTPOJIMUTHl U
HE3JICKTPOJUTHI. DJNEKTPOJIUTUYECKAsT IUccolManvs. MexaHu3Mbl 3JIEKTPOJIUTHYECKON JTUCCOLUHAIUN
JUISl BEILIECTB C Pa3jMYHBIMU THUIIAMU XUMUYECKOM CBS3U. [ MApaTHUpOBaHHBIE U HETUIPATUPOBAHHbBIC
noHbl. CTENeHb JJIEKTPOIUTHYECKON nuccormanuu. CuiibHBIE U CiaOble 3JIeKTpOiauThl. OCHOBHBIE
TOJIOKEHUS TEOPUH IJIECKTPOIUTHUECKOM Auccoranui. KUcioThl, OCHOBAHUS M COJIM KaK DJIEKTPOJIUTHI.

['maponu3 kak oOMeHHBIH mpouecc. HeoOpaTuMblii THAPOIN3 OPraHUYECKUX M HEOPTaHUYECKUX
COEJIMHEHUH U €ro 3HaYCHHE B MIPAKTUUYECKON JIEATEIIbHOCTH YEJIOBEKA
OOpatuMblii TUAPoIN3 cosiel. [IpakTrHueckoe npuMeHeHne ruapoian3a. CTyneHYaThId THAPOIIU3.
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ITIpakTH4YecKue 3aHATHSA

1. Peakuuu noHHOTO OOMEHA
2. 'maponus coselt (Bce THUIBI THAPOJIN3a, PEaKIIUsI CPEJIbl)

Tema 2.4.
XumMuueckKue
peakuuun

Coaep:kaHue y4eOHOIr0 MaTepuajia

5N

I.

Kiaaccnpukanuss xuMuyeckux peakuuid. Peaknuu coelnHEHUs, Pa3joKEHUs, 3aMeIeHUs, oOMeHa.
Karanmutnueckne peakuun. OOpatuMple W HeOOpaTHMble peakiuu. [ OMOTe€HHbIE W TeTepOTreHHBIC
peakuu. DK30TepMUYECKHE W DHIOTEPMHUUYECKHE peakuuu. TermmoBoi 3()(eKkT XUMUYIEeCKUX peaxiiuid.
TepmoxuMHuuecKkue ypaBHEHHUS.

CkopocTh XMMHYECKHX peakuuii. [[oHsATHE 0 CKOPOCTH XUMUYECKHUX peakinidi. 3aBUCUMOCTb CKOPOCTH
XUMHYECKUX PEAKIH OT pa3NuYHbIX (PAKTOPOB: MPUPOBI PEArUPYIOIIUX BEIIECTB, UX KOHILIEHTPAILIHUH,
TEMIIEpaTypbl, MOBEPXHOCTH CONMPHUKOCHOBEHUS W HCIOJIb30BaHMs Karamu3atopoB. OOpaTUMOCTh
XUMUYECKUX peaknuii. OOpaTuMbie 1 HEOOpAaTHUMbIC PEaKIIui. XUMHUYECKOE PaBHOBECHE U CIIOCOOBI €ro
CMEIICHHUS.

OKuCINTEIBbHO-BOCCTAHOBHTEIbHBIC peakunu. CreneHb okucieHns. OKUCIUTENb U BOCCTAHOBIICHHUE.
BoccranoBurens u okuciaeHue. MeToj 3J€KTPOHHOro OajaHca Uil COCTAaBJICHUS YPaBHEHUIA
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.

Tema 2.5.
Kaaccnduxanns
HEOPraHM4YeCcKux
COeTUHEHUH U UX

cBOMCTBAa

CoaepkaHue yueOHOro MaTepuaa

1

Metaniabl. OcoOEHHOCTH CTPOEHHS aTOMOB W KpHCTauioB. (Du3nyeckue CBOMCTBA METAUIOB.
Knaccudpukanus MeTayuioB 1O  pa3iIWyHBIM — OpU3HaKaM. XHMHYECKHE CBOWCTBA METaJUIOB.
DNIEKTPOXUMHUECKUI pA HamnpshKeHUH MeTayuioB. Metamnorepmus. OOmume Croco0bl MOTyYeHHS
MetauioB. [lonarne o Meramnypruu. I[Iupomeramnyprusi, THAPOMETAIIIYPrUsl U 3IEKTPOMETAILTYPIrHsl.
CrnnaBbl YEpHBIE U LIBETHBIE.

Hemetanabl. OcoOeHHOCTH CTpOEHUST aTOMOB. HemeTaibl — mpocThie BelecTBa. 3aBUCHMOCTh CBOMCTB
TaJIOTEHOB OT uX mnojoxeHuss B llepuonnueckoil cucreme. OKHUCINUTENbHBIE U BOCCTAHOBHUTEIbHBIE
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX IOJIOKEHHUSI B Py SJIEKTPOOTPULIATEIbHOCTH.

Oxcuabl u ux cBoiictBa. ConeoOpa3yroire 1 Hecoleoopasyomue okcuabl. OCHOBHBIE, aM(pOTEpHBIE U
KHCJIOTHBIE OKCH[bI. 3aBUCHMOCTH XapakKTepa OKCHJAa OT CTENEHHW OKHUCJICHHS OOpa3yroIlero ero
MeTajia. XMMHUYECKUE CBOMCTBA OKCUIOB. [lonydyeHrne oKCHI0B.

Kuciorsl 1 ux cBoiicTBa. KucaoThl Kak 371€KTPOIUTHI, MX KJIAacCU(UKALKA 110 PA3INYHBIM IPU3HAKAM.
XHUMHYECKHE CBOMCTBA KHUCIOT B CBETE TEOPUM BJIEKTPOIUTHYECKON nuccoumanuu. OcoOeHHOCTH
B3aMMOJICHCTBUS KOHIIEHTPUPOBAHHOW CEpHOW M a30THOW KUCIOT ¢ MeTayuiaMd. OCHOBHBIE CHOCOOBI
MOJTyYEHUs! KUCIIOTHI.

OcHoBanusi ¥ uX cBoicTBa. OCHOBaHUS KaK 3JEKTPOJIMUTHI, MX KIACCU(PHUKALUSA IO PazIUUYHbIM
npu3HakaM. XUMHYECKHE CBOMCTBA OCHOBAaHUI B CBETE TEOPHM DJIEKTPOJIMTUYECKOM IHMCCOLMALIUU.
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Paznoxxenue HCPACTBOPUMEIX B BOJIC ocHOBaHMI. OCHOBHBIE CLIOCOOBI MOJIYYCHHA OCHOBaHMI.

Coim m ux cpoiictBa. Conu Kak 3JeKTpoJuThl. CoNd CpeHUEe, KUCIIbIE U OCHOBHBbIE. XHMHUYECKH 1
CBOICTBA COJIEH B CBETE TEOPUU DIEKTPOIUTHUECKON Arcconanui. CriocoObl MOIydYeHus CoJel.
['uaponus conei.
I'eHeTHUecKasi CBA3b HEOPraHUYECKUX BelleCTB. 1
IIpakTHYecKHe 3aHATHS 10
1. XuMuueckne CBOMCTBAa METAJIIOB.
2. XMMUY€ECKHE CBOMCTBA OKCHJIOB
3. DIeKTponu3 coen
4. Peakuiy METAJIJIOB C KUCIOTAMH
5. I'maponus conent
JAnddepeHnnnpoBaHHbIIl 3aUeT 2
Bcero: 68
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3. YCJIOBUSA PEAJIN3ALIUU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
JANCIUITJIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY
o0ecre4eHn 1o

Jlnst peanuzaniid TPOTPAMMBI  TUCIUTIIMHBI JTOJDKHBI OBITh TPETyCMOTPEHBI
CIIEIyIOIME CHEUUaIbHbIE MOMEUICHUS: y4eOHbI KaOMHET XMMHUHU W/WIH Y4eOHOU
XUMUYECKO J1abopaTopuu.

OGopynoBanue Yy4eOHOro KaOuHera (HArJIsiIHble MMOCOOMsI): HAOOPHI
IAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX  PEMIETOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB W/HIIM KOJUICKIIMU MOJIMMEPOB; KOJUICKIUS
TOPHBIX TMOPOJ] U MUHEpaNoOB, Tabnuiia MeHpaeneeBa, yueOHbie (GUIBMBI, UGPOBHIC
o0pa3oBaTeIbHbIE PECYPCHI.

Texnunueckue cpeacrBa O0y4YeHHMsi: KOMIBIOTEp C  YCTPOMCTBaMH
BOCIIPDOMU3BEJEHUSI  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-TIPOEKTOP €  DKPAHOM,
MyJIbTUMEIUMHAS T0CKA, YKa3Ka-MPEe3eHTEP AJIs MPE3CHTALIUN.

ObGopynoBanue jgadopaTopuu M padoYUX MeCT JA0OPATOPUM: MEH3YPKH,
MUTETKN-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYIbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, IJIAHIIETHI JJI KalelbHbIX peakini, (UuabTpoBalibHasi Oymara, TpOMBIBAIIKH,
CTEKJISTHHbIE TPOOMPKH, PE3WHOBBIE MPOOKH, (OHAPHUKK, HAOOp PEaKTHUBOB,
CTEKJIIHHBIC TMAJIOYKHU, INTATUBBI JUIsi OPOOUPOK; MEPHbIC UWUIUHJIPHI, BOPOHKH
CTEKJISHHBIC, BOPOHKHM JAenuTeNbHbie muinHApudeckue (50-100 wmut), cTrymku c
NeCTUKOM, (ap@opoBbie YallIKK, NUHUETHI, (GUIBTPbl OyMakHble, BaTa, Mapiid,
YacoBbI€ CTEKJIA, AJIEKTPOIUIUTKH, JAOOpPATOPHBIE IITATUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp ISl MONy4YEHUsl ra3oB (WJIM MpoOMpKa C ra300TBOJAHOU TPYOKOil),
JepKaTenu NIl MPOOUPOK, CKISTHKU JJIS XPAaHEHUS PEaKTHUBOB, pa3IaTOYHbIC JIOTKH,
xumudeckue ctakanbl (50, 100 u 200 mun); mImaTenau; MAHIETHI; TUTCIbHbBIC ITUIILIBI;
CeKyHJIOMepHI (TaitMepbl), MepHbIe TpooupkH (Ha 10—20 mi1) u MepHbIe KOJI0bI (25, 50,
100 u 200 mn), BoasHas OaHsi (MM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKU; KOHUYECKUE
k01061 151 TUuTpoBanus (50 u 100 mut); MHAUKATOPHBIE OJOCKU 1715 onpenenenus pH
U CTaHJapTHAs WUHJIUKATOPHAS IIKajia; YHUBEPCAIbHBIN MHIUKATOP; MumeTku Ha 1, 10,
50 ma (wm go3zatopsl Ha 1, 5 u 10 M), OrOpeTKH AJIS TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M, maGopaTopHble W/WiIM aHAaTUTUYECKHUE Bechl, pH-MeTpsi,
CYLIWIBHBIN mKad, u aAp. 1abopaTopHoe 000pyA0BaHUE.

3.2. UudopMmannoHHoe odecnieyeHue peain3aluy NporpaMmbl

1. Jlma peanuzanuu mnporpamMmbl OuOIMOTEeUHbIM (DOHI 0Opa3oBaTeNbHOM
OpraHu3allid JOJDKEH UMETh IeYaTHbIe W/WIU JJIEKTPOHHBIE 00pa3oBaTelbHBIE U
MH(OPMAIIMOHHBIE  PECYpChl,  PEKOMEHJIOBaHHbIE  [UJII  MHCIOJb30BAaHHUS B
o0Opa3oBaTeIbLHOM MpoIecce, He cTapuie S JET ¢ MOMEHTA U3/IaHMUs.
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2. PekoMmeHayembie TieHaTHBIC M3JIaHKS TI0 peau3aiuu 0011eo0pa3oBaTeIbHOM
JUCIUIIMHBL TPEJACTABICHBl B METOJAMYECKUX PEKOMEHJAIUAX IO OpraHu3aluu

oOy4eHus.

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCHUTIIUHBI

KOHTpOJ'IB U OLCHKA PC3YJIbTATOB O6y‘-I€HI/I$I OCYHICCTBIIACTCA IIPCIIOAAaBaATCIIEM

B TIpollecce TMPOBEACHHUS TMPAKTUYECKUX 3aHATUH W J1abOpaTOpHBIX pador,
TECTUPOBAHMS, & TAKXKE BBIMOJTHEHUS OOYyYaIOIMMUCA WHIAWBUIYAJIbHBIX 3aJaHUM,
IIPOEKTOB, HcCClieqoBaHUU. Pe3ynpTaThl 0OydeHHsI ONPENENsIoT, 4TO OO0ydyaroluecs
JIOJDKHBl  3HAaTh, IIOHUMAaTh W JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YUYCHHS
JACHIUTUIAHBI.

st popMupoBaHuUsl, KOHTPOJS W OIICHKHM pPE3yJbTaTOB OCBOCHUS Y4eOHOM
JUCLUUIUIMHBI UCIIOJNB3YETCSl CHUCTEMa OLEHOYHBIX MEpPONPUSATUNA, MpPEACTaBIAIOIIAs
co00# KOMIUIEKC yU4eOHBIX MEPONPHUATHIA, COTTACOBAHHBIX C Pe3yJIbTaTaMu O0y4YeHUs
u chopmynupoBanHeix ¢ yderom DPI'OC COO (mpeaMeTHble pe3yJabTaThl TIO

nucturirae) u @I'OC CIIO.

Tunbl OlleHOYHBIX

OK/IK !
MeponpusITHI

Moayas/Pa3nen/Tema | Pe3yabTaTt 00yueHus

OcHOBHOe coiep:KaHue

DopmMyJIMpPOBATH
0a30Bble NOHATHA U
3aKOHbI XHMHH

Pa3gen 1. OcHOBBI
CTPOeHMS BellecTBA

1.1

OK 01 CrtpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB

XUMHUYECKUX DJIEMECHTOB (i)OpMy.]'H)I COG}II/IHeHI/Iﬁ B XUMHNYECKHUX IJIEMECHTOB U

Y NIpUpoaa XUMUYECKOMN
CBSI3U

COOTBETCTBHH CO
CTCIICHBIO OKHUCJIICHHUA
XUMHNYCCKHUX 3JICMCHTOB,
nCxXoada 3 BaJICHTHOCTH U
QJICKTPOOTPUIATCIBHOCTH

MIPUPOJIA XUMUIECKOUN CBSZH.

2. 3amady Ha COCTaBJICHUE
XUMHUYECKHUX HopMyIT
JIByXaTOMHBIX COeIMHEHUN
(okcuoB, Cynb(PUAOB, TUIPHIOB
U T.IL.).

3. 3agaHus Ha UCIIOJIb30BaHUE
XAMHUYECKON CUMBOJIMKHI U
Ha3BaHWI COeOUHEHHH I10
HOMEHKJIAType MEKyHApOIHOTO
COI03a TEOPETUIECCKON 1
MPUKIIATHOW XUMHUH U
TPUBHAIILHBIX HA3BAHUU AJIs
COCTaBJICHUSA XUMHUYECKHUX
(hopMyJT TBYXaTOMHBIX
COETMHEHMH (OKCUIOB,
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CyIb(GHUIOB, THIPHUIOB U T.II.) U
JIPYTUX HEOPTaHUYECKUX
COCIMHEHUH OTAEIBHBIX KJIACCOB

1.2

OK 01
OK 02

Ilepronueckuii 3aKOH U
tabmuma J[. 1.
Menneneena

XapakTeprus3oBaTh
XUMHYECKHE DJIEMECHTHI B
COOTBETCTBHUU C UX
MTOJI0KCHUEM B
MEPUOINIECKON CUCTEME
XUMHYECKHX SJICMEHTOB
.. MenneneeBa

1. Tect «MeTanmnueckue /
HeMeTaJLIMYeCKHe CBOMCTBA,
3JIEKTPOOTPHUIIATEIHFHOCTD
CPOJICTBO K BJIEKTPOHY
XUMHYECKUX AJIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOEHUEM U TOJIOKEHUEM B
IIEPUOJAUYECKON CUCTEME
XUMUYECKUX 3jiemeHToB J[. 1.
MeHnieneeBay.

2. IIpakTyeckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOEHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB ¥ IEPUOANYECKUM
M3MEHEHHEM CBOMCTB
XUMHYECKUX JIEMEHTOB M UX
COCJIMHEHUI B COOTBETCTBUU C
nosioxkenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHUs HA
XapaKTePU3ALUI0 XUMHUYECKHUX
3JIEMEHTOB: «MeTtammnieckue /
HEeMEeTaJUTMYeCKHe CBOMCTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX JICMEHTOB B
COOTBETCTBHUE C UX JICKTPOHHBIM
CTPOEHUEM M MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHYECKUX AJIEMEHTOB

.. MenaenaeeBa»

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHYECKHX PeaKIui

KoutpoasHnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe PeaKkIum»

2.1

OK 01
OK 04

TuIbl XUMHAYECKUX
peakuuii

CocTaBisTh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
o0MeHa, 3aMeIEHHS,

1. 3amaun Ha cocTaBIEHUE
YPaBHEHUH pEaKIU:
— COEIMHEHUS, 3aMeIIeHU,
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OKHCITUTEIHHO-
BOCCTAHOBUTEILHBIE
peakuuu

pasnoxeHusi, 0OMeHa;

— OKHUCJIATEIBbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN C
HCIOJIb30BAHUEM METO/a
3JICKTPOHHOTO OajaHca.

2. 3agauM Ha pacyeT Macchl
BEIIECTBA WIM 00BEMA

ra3oB I10 U3BECTHOMY KOJIMUECTBY

BELIECTBA, Macce Win 00bEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pEaKIy BEIIECTB; PACUETHI
Macchl (00BEMa, KomrmdecTBa
BEIIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJTHO U3 BEIIECTB UMEET
MIPUMECH

2.2 DIIEKTPONUTHYECKAS CocraBisATh ypaBHEHUS 1. 3amanus Ha cocTaBJICHUE
JUCCOLIMAIMS M HOHHBIA |XUMHYECKHUX PEaKIHH MOJIEKYJISIPHBIX U MOHHBIX
0o0OMeH MOHHOI'0 0OMEHa C peakuuii ¢ ydacTUEM KHCIIOT,

y4acTHEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE N3MECHEHHUS
KHCJIOTHOCTH CPEJIbI
2. JJabopaTopHnas padota "Tumsr
XUMHYECKUX peakiui”
3 Paznen 3. Crpoenne u |HUcciaenoBarh crpoernue u|KoHTposbHas padora

CBOMCTBA
HEOPraHu4eCcKHX
BeIeCTB

CBOMCTBA
HEOPraHu4ecKHX
BeIl[eCTB

«CBOMCTBa HEOPraHUYECKUX
BeILIECTB)»
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3.1

OK 01

Knaccudukarus,
HOMECHKJIATypa U
CTpOCHHE
HEOPraHUYECKHX
BEIIECTB

Knaccudummposatsb
HEOPraHUYeCKUe
BEIL[ECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPraHUYECKHUX
BEILECTB UCXOS U3 UX
XUMHYECKON GOpMYIIbI TN
COCTaBIICHHE XUMUYECKOU
(bopMyJIbl HICXOS U3 Ha3BaHUS
BEILECTBA [10 MEXIYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIaType».

2. 3amauyn Ha pacyeT MacCOBOM
7071 (MacChl) XUMHUYECKOTO
a7eMeHTa (COeTMHEHNUS ) B
MOJIEKYJIe (CMecH).

3. [IpakTudeckue 3a1aHus 1O
KkinaccupuKaluy, HOMEHKIIAType U
XUMHAYECKHM (hopMyniam
HEOPraHUYECKUX BEILECTB
Pa3IUYHbIX KJIACCOB.

4. IIpakTueckue 3a1aHus Ha
ONpeAeICHuE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU/Ia XUMHUECKOMH
CBSI3M U TUIA KPUCTAININYECKOU
peLIeTKH

32

OK 01
OK 02

DU3UKO-XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BCILIECTB

YcraHaBiauBaTh
3aBUCUMOCTH (PH3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOCHHS aTOMOB H
MOJIEKYJI, & TAK)KE TUIa
KPUCTAJUTMYECKOU
peleTKn

1. Tect «OcoGeHHOCTH
XUMHYECKHX CBOMCTB OKCHUIOB,
KHCJIOT, OCHOBaHUH, aM()OTEPHBIX
TUAPOKCHUJIOB U COJIEW.

2. 3ajaHud Ha COCTaBJICHHE
YpaBHEHUN XUMHUUYECKUX PEaKIUi
C YYaCTHEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILIECTB:
OKCHJIOB METAJIIOB, HEMETAJIIIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPTaHUYECKUX KHUCJIIOT,
OCHOBaHUU 1 aM(OTEPHBIX
THJIPOKCHIOB, HEOPTAHUIECKUX
COJIEH, XapaKTEPU3YIOLIUX HX
CBOICTBa U CITOCOOBI MOTYyUEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpeTUYEeCKHe 3aJaHus Ha
CBOWCTBA U MOJyYCHHE
HEOpPraHMUYECKUX BEILECTB
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3.3

OK 01
OK 02
OK 04

WNnentuduxanus
HEOPTaHUYECKHUX
BEILIECTB

Hccnenosats
KAQUCCTBCHHBEBIC peaKHI/II/I
HEOPraHUYECKHUX BEIIECTB

1. [IpakTUKO-OPHUECHTHPOBAHHBIE
3aJIaHus TI0 COCTABIICHHUIO
XUMHUYECKHUX PEaKIHi ¢ y4acTHEM
HEOPraHUYECKUX BEILECTB,
UCTIONIB3YEMBIX JIJIST KX
UICHTH(PUKAIUY.
2.JIaGopaTopHnas pabora:
“Unentuduxanms
HEOPTaHWYECKUX BEUIECTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHuYecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BeleCTB

KonTtpoJsbnas padora
«CTpoeHue u cBOlicTBa
OpPraHn4yecKuX BelecTB

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHWYECKHUX BEIIECTB

Knaccudpunuposats
OpraHUYECKHE BEUIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

1. 3agaHus Ha COCTaBIICHUE
Ha3BaHUN OPraHUYECKHUX
COEIMHEHUI IO TPUBUAIILHOW WJIU
MEKIyHapOAHOU
CHUCTEMAaTUYECKON HOMEHKJIATYpE.
2. 3a1aHus Ha COCTaBJICHHC
MOJIHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (OPMYIT
OpTraHUYECKUX BEIIECTB
OTJIEJIBHBIX KJIACCOB.

3. 3aauu Ha OMNpeeIeHUE
npocreimen GopmyJIIbl
OpraHUYECKON MOJIEKYJIbI, HCXOMs
U3 3JIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX

COEIMHEHUN

YcraHaBiauBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHUYECKHX CBOMCTB
OpPTraHUYECKUX BEIECTB OT
CTPOCHHUSI MOJIEKYJT

1. 3aganus Ha cocTaBlIeHHE
YPAaBHEHUN XUMUYECKUX PEAKLUN
C y4acTHEM OPraHUYeCKHX
BEII[ECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHUS.

2. 3agaHusa Ha COCTaBIICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTFOCTPUPYIOLIUX XUMUUYECKHE
CBOMCTBA C yUETOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX PEaKLUi U
TEHETUYECKOMN CBSI3U
OpPraHUYECKUX BEIIECTB Pa3HbBIX
KJIaCCOB.

3. PacueTHbIe 3a1a4H 110
YPAaBHEHUSIM PEAKIM C y4aCTHEM
OpPraHUYECKHUX BEILLECTB.

4. JIaboparopHas paboTa
“IIpeBparieHusi OpraHU4eCKUX
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BELIECTB IpU HarpeBaHUM"

4.3 [OK 01 WNnentuduxarnus Uccnenosars 1.ITpakTHKO-OpUEHTUPOBAHHBIE
OK 02 OpPraHMYECKUX BEIIECTB, |KAYECTBECHHBIC PEaKIIMK  (3aJaHUS [0 COCTABICHUIO
OK 04 UX 3HAYCHUE U OpraHUYEeCKUX XUMUYECKHUX PEAKLUN C y4aCTHEM
pUMEHEHNE B ObITOBON |COEAMHEHUH OT/ENbHBIX |OpraHUYEeCKHX BEILECTB, B T.U.
Y TIPOM3BOICTBEHHOM KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JIESITEIbBHOCTH YEJIOBEKa UICHTU(QHUKAIMN B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabora:
“UnenTuduxaius opraHnIecKux
COCIUHEHUN OTHEIBLHBIX KIacCOB”’
5 Pa3znen 5. XapakrTepu3zoBathb
Kuneruueckue u BJIMSIHUE PA3JIMYHBIX
TepMOAMHAMHYecKHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEeKAHUSI XHUMHYECKHX PeaKkuuid
XHMHYECKHX peakuui
5 |OK 01 CKOpOoCTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakiuil. XMMUYECKOE |BIMSIHUE KOHLEHTPAlUU |TEOPETUYECKUE 3aJaHUs] HA
paBHOBECHE pearupyooIrx BeIecTB U |aHaIU3 (PaKkTOpOB, BIUSIONIMX Ha
TEMIEPATypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUYECKOMN
XUMHYECKUX PEaKIUi peakuuu. [Ipaktuko-
XapaxkTepus3oBaTh OpUEHTUPOBAHHBIC 3a/IaHUS Ha
BIIMSTHUE U3MEHECHHUS npuMeHeHue npunnuna Jle-
KOHLEHTpauuu BeuecTs, |lllaTenbe 11 HaXOXKAECHUA
peakuuu cpeasl U HaIPaBJICHUS CMEIIECHUS
TEMIEPATYpPhI Ha PaBHOBECHS] XUMUYECKON peakun
CMEIIIEHNE XUMUYECKOTO (M aHalIu3 (GaKTOPOB, BIUSIOIINUX
paBHOBECHS Ha CMeIlleHuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBarb
Paszen 6. PacTBopbr HCTHHHBIEPACTBOPHI €
3aJaHHbIMH
XapaKTepUCTUKAMU
6.1 |OK 01 [TonsiTue o pactBopax  |Paznuuarh UCTUHHBIE 1. 3ajaun Ha MPUTOTOBJIEHUE
OK 02 pacTBOPLI pacTBOPOB.

2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3aaHus Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOb3yeMBbIE B OBITOBOM 1
MIPOU3BOJICTBEHHOM JCATEIHHOCTH
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YCI0BCKa

6.2 |OK 01 UccnenoBanue croiictB |MccnenoBaTh dhusmko- JlaGopaTopHas pabota
OK 04 pacTBOPOB XUMUYECKHE CBOMCTBA “[IpuroroBiaeHue pacTBOpoOB™
WCTUHHBIX PacCTBOPOB
II | IpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE (COIepPKAHNEe NPUKJIATHOTO MOTYJIs1)
7 Pa3znen 7. OueHnuBaTh NoCJaeACTBUSA |3alUTa Keica (¢ yueToM
Xumus B ObITY H OBITOBOM U Oynyumiei npogeccuoHAIbHOM
MPOU3BOACTBEHHOMI NMPOU3BOJACTBEHHOM JAesITeJIbHOCTH)
JAesITeJIbHOCTH AesiTeJIbHOCTH YeI0BeKa
YeJI0BEKa ¢ MO3ULMH
IKO0JIOTHYECKOM
0e3onacHocTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BOACTBEHHOMN
JeATEIbHOCTH YeJI0BEKa

O11eHUBATh ITOCJIEACTBHS
OLITOBOH U
MPOU3BOACTBEHHOMN
JeITEJILHOCTH YeJIOBEKA C
MMO3UIIUHA DKOJIOTHYECKOMI
0e30macHOCTH

Keiic (c yuerom Oynymieit
poheCCUOHATTLHOM
JeSITEIbHOCTH)
Bo3MoXHBIE TEMBI KEHCOB:
1. [loTrennenue kaumara u
BBICBOOOKICHIE Ta30BBIX
THIPATOB CO JIHA OKEaHa.
2. Bynyiue marepuainsl s
aBua-, MalINHO- U
IpuOOPOCTPOECHHUS.

3. HoBsle MaTepuaisl Asis
COJTHEYHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX MpEnapaToB
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5. ®OHJbI OHEHOYHBLIX CPEJACTB

2 cemecTp o0yueHusi. Popma NPoMe:KyTOUYHOM ATTECTALMH —
«InddepeHupoBaHHBIN 3a4eT»

Bormpocs! 11t noarotoBku K 1u@hepeHIIMpOBaHHOMY 3a4ETy M0 IpeaIMETY «XUMUs

1. Opranuueckass XuMHS.

bytneposa
AJKaHbI

ApeHsbl
Cnuptel. @PeHon

Anbaeruabl
. KapOoHOBBIEC KHCITOTHI.

00N U AW N

10 Crnosxnbie 3¢upsl. XKupbl

11.Yrnesonsl

12.A30T0oCOA€EpKallIie OPTrAaHUYECKUE COCTUHEHUSI.

MCTAJIJIOB»

Teopus cTpoeHue
[IpupoHbIE HCTOYHUKH YTIIEBOJAOPOJIOB

HenpenenbHble yriaeBOAOPOIbI.

['eneTnueckas CBS3b OpPraHUYCCKUX COCI[I/IHCHI/Iﬁ

13.OcHOBHEBIE TOHATHS M 3aKOHBI XUMHUH
14. IICXD u IICXD I U MenaeneeBa

15. Tunel XUMUYECKUX CBSI3€U, KPUCTAIUIMYECKUE PELIETKH
16.Knaccudukaruss XuMUUECKUX pPEAKIIUMA

17. T
18.I'maponus coneii. OBP

19.Knaccudukanmsi HEOpraHM4eCKUX BEIIECTB

20.MeTanabl, OKCHIBI

21.Cnoco6s1 nonydeHus: MetasiioB. Kopposus

22.Kucnotsl, ocHoBanus. Coju

23.I'eneTn4ecKas CBA3b HEOPTAaHUYECKHUX BEIIECTB

24.Pemenue pacu€THBIX 3a/1a4.

OpranMyeckux Bemects A.M.

OIICHKa HHAUBUAYAJBbHBIX 06p8.30BaTCJIBHBIX JIOCTI/I}KCHI/Iﬁ o pe3yjbTaTaM
HpOMG)KYTO‘IHOﬁ arrecTaliun IpPOU3BOIHUTCA B COOTBCTCTBUU C yHHBepcaanoﬁ

IIKAJIOM:
IIpoueHt KavecTBeHHasi OleHKA HHAMBHAYAJIBHBIX
pe3yJIbTATUBHOCTH 00pa3oBaTeJbHBIX TO0CTHKEHU I
(mpaBWJIBHBIX OTBETOB) 0as1a1 (0TMeTKA) BepPOAJIbHBIM AHAJIOT

90 + 100 5 OTJIMYHO

80 + 89 4 XOPOIIIO

70 +79 3 YJIOBJICTBOPUTEIILHO
menee 70 2 HEYJIOBJIETBOPUTEIBLHO
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Kpurepun oneHKu:
90 + 100% (5 GamnoB) mpucBaMBaeTCs OOyYAIOMIEMYCsl, €CIIM OH TOJHOCTHIO
BBITIOJIHUJT 33/IaHKME HK3aMEHAIIMOHHOTO OWieTa: Jajl MpaBWJIbHBIE OTBETHI HA
BCE€ BOITPOCHI U PEIINI BCE 3a]1a4H;
80 + 89% (4 Oamna) mpucBamBaeTCS OOYYAOMIEMYCS, €CIM OH IOJHOCTHIO
BBITIOJIHAJT OJTHO TIPAKTHYECKOE 3aJaHue HK3aMEHAIMOHHOTO Owiieta W aal
MPaBWIBHBIA OTBET HA TEOPETUYECKHH BOMPOC, JMOO BBIMOJIHII JBA
MPAKTUYECKUX 3aJIaHUs, HO HE CMOT MPaBHJIBLHO OTBETHTh HAa TCOPETUUCCKUU
BOTIPOC;
70 = 79 % (3 Oamna) mpucBauMBaeTCsi 00ydYarolmeMycs, €CJIM OH TOJIHOCTBIO
BBITIOJTHAJI OJTHO TIPAKTHYECKOE 3aJaHUE IK3aMCHAITMOHHOTO OWJIeTa M IOy CTHIT
CYIIECTBEHHBIE OITUOKH MPU OTBETE HA TEOPETUUECKUIN BOTIPOC;
menee 70% (2 Oanna) mpucBamBaeTcs OOyYarolIEMycCs, €CJIM OH HE CMOT
BBITIOJTHUTH HU OJTHOTO MPAKTUYECKOTO 3aaHUS dK3aMEHAIIMOHHOTO OnIIeTa.
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6. ATATITAIIMSI PABOYEWM ITPOT'PAMMBI JIJIS1 JINIL C
OI'PAHUYEHHBIMH BO3ZMOKHOCTAMMU 3/10POBbS (OB3)

AnanTupoBaHHasi MporpaMMa pa3padaThiBaeTCs MPU HATUYUU 3asIBJICHUS CO CTOPOHBI
oOyyaromerocst (poauTesiel, 3aKOHHBIX MPEJICTaBUTEIeH) U MEIUIIMHCKUX MTOKa3aHUM
(pexoMeHJauMsIMU TICUXO0JIOTO-MEAUKO-TIEITaroTHuecKoil KoMuccun). s MHBanuaoB
aJanTupoBaHHas oOpa3zoBaTelbHAs MpOrpaMma pa3padaThiBaeTCsl B COOTBETCTBHH C
WHIUBUYyJIbHON IPOTrpaMMON peaduIUTaLIH.
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