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HOJACHUTEJbHAS 3AIINCKA .
1. ObBIIAAA XAPAKTEPUCTUKA PABOYEU IMTPOI'PAMMBI YYEBHOU JUCHUIIJIMHBI

1.1 MecTo AUCHUIINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOrPaMMBbI:

VYuebnas muctummuHa O.07 Xumusi siBiseTcss 00s3aTebHONM 4YacThio 00IIe00pa3oBaTebHON
NOJATOTOBKM 0Opa3zoBaTenbHOU mporpammbl B coorBercTBHM ¢ PI'OC mo cmeumanbHoctn 09.02.13
NHuTterpanus pemeHnii ¢ NpUMEHEHUEM TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIICKTA.

1.2 Ilnanupyemble pe3yJbTaThl 0CBOCHHS AUCHUIINHBI:
B pamkax nporpammbl yueOHON AUCHUIIIMHBI 00y4aIOIUMUCS OCBAUBAIOTCS YMEHUS U 3HAHUS:

Koa n ILnanupyemsie pe3yJbTaThl 0CBOCHHS TUCHHMILIHHBI
HanMMeHOBaHHe
(popmupyembIx Oo61mme JAucuuniimHapHbie
KOMITeTEeHIU
OK 01. B yacT Tpy10BOro BoCIUTAHUS: - BIQJETh CUCTEMOM XMMHYECKUX 3HAHUH,

- TOTOBHOCTb K TPYyAY, OCO3HAaHHUE LICHHOCTHU
MacTepcTBa, TPYA0It00ue;
- TOTOBHOCTh K aKTHUBHOU ACATCIIbHOCTHU

TEXHOJIOTHYECKOM U COLIMAIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTh
MHHULUHPOBATD, IUTaHUPOBATh "
CaMOCTOSITEITLHO BBITIOJIHSTh TaKyIO
JEATeNbHOCTD;

- HMHTEpeC K  pa3iM4HbBIM  cdepam

po¢eCCUOHATBHON JIEATETLHOCTH,
OBinajgeHne yHHUBepCAJIbHBIMH Y4eOHBIMH
MO3HABATEIbHbIMM JeHCTBUSIMMN

a) 0a30Bble JOTHYeCKHE JelCTBHA:

- CaMOCTOSATENbHO  (QOopMyNIHpOBaTH |
aKTyallu3upOBaTh MPOOIEMY, pacCMaTPHUBATH
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIA MPU3HAK WUIIU
OCHOBaHUS JUIsl CPaBHEHUS, KIaCCH(PUKAINN 1
0000IIEeHHUS;

- ONpEeneNATh LEIu ACATEIbHOCTH, 33aBaTh
rapamMeTpbl U KPUTEPUU UX TIOCTUKEHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHS
B pacCMaTPUBAEMBIX SIBJICHUSIX;

- BHOCUTb KOPPEKTHBBI B JESATEIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OLICHUBATh PUCKHU MOCIEICTBUI JAESITEIILHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHUE TIPHU
pEIICHUH KU3HEHHBIX TPOOIEM

0) 0a30BbIe HcCaea0BaTeNbLCKHE AeiiCTBHA:

- BJIaAACTH HaBBbIKaAMHA y‘-IGGHO-
HUCCIIEI0BATENbCKON u MPOEKTHOMN
ACATCIIBbHOCTH, HaBbIKaMH pa3pemeHH${
npo0em;

- BBISIBJIATh MPUYMHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 3a/1a4y, BbIIBUTATh TUIIOTE3Y
€€ PpeIICHHs, HaXOAUThb AapPryMEHTHl JUIs
J0Ka3aTelIbcTBa CBOUX YTBEPKJICHUH,
3a/1aBaTh NapaMeTphbl U KPUTEPUH PEUICHUS;

KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraoIIne
MOHATUSA (XUMUYECKUM DJIEMEHT, aToM,
JJIEKTpOHHAsT 00oJiouka aroma, s-, p-, d-
AJICKTPOHHBIE OpOWTANIM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATETHLHOCTb, CTCIICHD
OKHCJICHUS, XHMHYECKasi CBSI3b, MOJIb,
MOJISIpHAasE ~Macca, MOJISIPHBIA  00BeM,
VIACPOAHBIN  CKeneT, (YHKIMOHAIbHAS
TpyIa, paguKall, H30MEpHs, H30MEpHI,
TOMOJIOTHYECKUH pan, TOMOJIOTH,
YTJIEBOJIOPOIBI, KHCJIOPO/I- u
a30Tco/iepKaIne COCIMHEHMUS,
OMOJIOTHYECKHU AKTUBHBIC BEIIlECTBA
(YyrmeBombl, JKHUPBI, O€IKH), MOHOMED,
OJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTMHEHMUS,
KpUCTAJUTMYECKas perieTka, THIIBI
XUMHYECKHX peakuuid  (OKUCIUTETHHO-
BOCCTAaHOBUTEIIbHbIC, 9K30-1
SHAOTEPMUYECKHE, PEAKUUU  HOHHOIO
oOMeHa), pactBop, AJICKTPOJIUTHI,
HEDIJICKTPOJIUTHI, AIEKTPOJIUTHYECKAS
JIMCCOLIMAIS, OKHCIIMTEIIb,
BOCCTAHOBHUTEIb, CKOPOCTh XHWMHYECKOU
peakiuu,  XUMUYECKOE  paBHOBECHE),
TEOPHH U 3aKOHBI (TEOPHUS XHMHYECKOTO
CTPOCHUSI OpraHuyeckux BemiecTB A.M.
BytnepoBa, Teopusi 3JIEKTPOIUTHYECKOU
Juccouranuu, nepuognyeckuit 3axkon .M.
MenpeneeBa, 3aKOH COXPAaHEHHS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK
XUMHUH, (AKTOJIOTHUECKHE CBEACHUS O
CBOMCTBaxX, COCTaBe, TMOJY4YEHUH U
0e30IMacCHOM HCIOJIb30BAaHUN Ba)KHEHIITNX
HEOPraHMYECKUX U OPTaHMYECKHUX BEIICCTB
B OBITY U TPAKTUYECKON ACATEIHHOCTH
YeJI0BEeKa;




- AHAJIM3UPOBATH ITOJYUCHHBIC B XOJ€ PCIICHUA
3aa4yu pe3yJsibTaTbl, KPUTHYCCKU OLCHHUBATH

ux JIOCTOBEPHOCTb, MIPOTrHO3UPOBATh
M3MEHEHUE B HOBBIX YCIIOBUSIX;
- YMETb MEPEHOCUTh 3HAHUS B

MO3HABATENBHYI0 U MPAKTUYECKYI0 O00JIacTH
JKH3HEACATEILHOCTH;

- YMETb HUHTETPUPOBATH 3HAHUA U3 pPa3HBIX
MPEAMETHBIX 00J1acTei;

- BBIABUT'aTb HOBBIC niacu, npez[naraTb
OpUTHHAJILHBIC TOIXO/IbI U PEIICHUS;

- CIIOCOOHOCTE MX MCIIOJIL30BAHUS B
MO3HABATEJILHON M COIMATILHON MPAKTUKE

- YMETh BBIABIATH XapaKTEpPHbIE MPU3HAKU
U B3aUMOCBSI3b HM3YUEHHBIX TOHSATHH,
INPUMEHATh COOTBETCTBYIOIME IOHATHS
OpU ONHCAHMM CTPOCHUS U CBOMICTB
HEOPraHWYECKUX U OPraHNYECKUX BEILECTB
u ux MpeBpallCHU; BBISIBIIATD
B3aUMOCBSI3b ~ XMMUYECKHX 3HAaHUH C
MOHATUSMHU U TPEJCTABICHUSIMH IPYTHX
€CTECTBEHHOHAYYHbIX IIPEIMETOB;

- YMEThb HCHOJIb30BAaTh HaWMEHOBAaHUS
XUMHYECKHUX COEIMHEHUIN
MEXYHApOJHOI'O COI03a TEOPETUUECKON U
NPUKIAJHOM XUMHA W  TPHUBHUAJIbHBIC
HA3BaHMSI BAKHEHIIMX BEHIECTB (DTHIICH,
alleTUJIEH, [JIMLIEPUH, dbenomn,
dopmanbaerun, YKCYCHasI KHCJIOTA,
[JIMIWH, YrapHbId Ta3, YIJIEKUCHBIN ras,
aMMHUaK, TallleHas W3BECTb, HeramieHas
U3BECTh, IMUTHbEBAs coja W JIPYTuXx),
COCTaBJATh (HOPMYJIBI HEOPraHUYECKUX U
OpraHMYECKUX  BEILECTB, ypaBHEHUS
XUMHYECKHX peakUuid, OOBACHATH MX
CMBIC]I;  TOATBEpPXIaTh  XapaKTEpHBIC
XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMH U
3aMUCSIMU YpaBHEHUH XUMHYECKHUX
peaKUuii;

- YMEThb YCTAHaBJIMBATh IPUHAJIEKHOCTD
M3YYEHHBIX HEOPTraHUYECKHUX u
OpraHWYECKUX BEUIECTB K OINpPEICICHHBIM
KjlaccaM M IpyNInaM  COCIUHEHHH,
XapaKTepU30BaTh UX COCTAB M BaKHEHIINE
CBOICTBA; ONpPEAEIATh BUJbI XMMHUECKUX

CBsI3eH (xoBasIeHTHAaA, HOHHAas,
METaJINYeCKasl, BOJIOPOAHAs), THUIIbI
KPUCTALTMYECKUX  PEIICTOK  BEIICCTB;

KIIACCU(UIIUPOBATH XUMUYECKUE PEaAKIIHH;
- chopmupoBaTh  MpEACTABICHUSI: O
XAMHYECKON COCTaBJIAIOLLIEH
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA, POJIU
XUMHUHU B TO3HAHWUU SIBIICHUW TPUPOMBI, B
(GOpMUPOBAHUM MBILIUICHUSI U KYJIBTYPHI
JUYHOCTH, ee (G YHKITMOHATTEHOM
rPaMOTHOCTH, HEOOXOAUMOMN IJis pelieHus
NPAKTUYECKUX 3aJad U IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U TIPUPOJIHOM cperie;

- yMeTb  MPOBOJUTH  pacyeTbl IO
XUMUYECKHM (opMmynaM © ypaBHEHUSM
XUMHYECKHX PEaKIHil ¢ HCIOJIb30BaHHUEM
(GUBHYECKUX BEITUYHH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJWYECTBEHHON CTOPOHBIL:




Macchl, oO0bemMa (HOpPMaJIbHBIC YCIIOBHUSA)
ra3os, KOJIMYECTBA BEIIIECTBA;
UCTIONIB30BaTh CHCTEMHBIE XHMHUYECCKHE
3HaHUSA Ul TPUHATHS  PEIICHUM B

KOHKPETHBIX ~ KU3HEHHBIX  CUTYalUsX,
CBSI3aHHBIX ~ C  BEIIECTBAMM M HX
MPUMEHEHHEM
OK 02. B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUSA: - yMeTb IUIAHHpPOBAaTb U  BBIIOJHATH
- c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, | XUMHUUECKUNA SKCHEPUMEHT (IIpeBpaLCHUS
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO | OPTaHMYECKUX BEIIECTB NPU HarpeBaHHH,
pa3BUTHA HAYKH M OOLIECTBEHHOW MPAKTUKH, | IOJIy4eHHE OTHJIEHA U M3y4YE€HUE €ro
OCHOBAHHOTO Ha Jasore KYJIBTYp, | CBOMCTB, KaueCTBEHHbIE pEakIuu Ha
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B | allbAETU/IbI, KpaXMaj, YKCYCHYIO KHCIIOTY;
MOJIUKYJIBTYPHOM MUDE; JeHaTypanus O€JIKOB MpH HarpeBaHUH,
- COBEpIICHCTBOBAHUE SI3BIKOBOM U | IBETHBIE pEAKIMU OENKOB; MPOBOJUTH
YUTATENIbCKOM  KyJAbTYpPHl  KaK  CpEACTBA | peakMd HOHHOrO OOMEHa, OINpenensTh
B3aMMOJICHCTBUS MEXAY JIIOJbMU M MO3HAHUS | CPEIy BOIHBIX PAacCTBOPOB, KAUECTBEHHBIE
MUDa; peakiuu Ha cynbdar-, kapOoHAT- U
- OCO3HaHUE LEHHOCTHU HAy4YHOU | XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUS;
NESTEeNbHOCTH, TOTOBHOCTh  OCYILECTBIIATH | PeUIaTh HKCIEPUMEHTAIbHBIC 3a/aud 0
MPOEKTHYIO u uccaenaoBarenbekyo | Temam  "Metamnel" u o "Hemertamnel") B
JeSTeIbHOCTh WHAWBUYAIBHO U B TPYIIIIE; COOTBETCTBUM C TNPAaBWIAMU TEXHUKHU
OBianenne YHHBEPCATbHBIMH Y4YeOHBIMHM | O€30IIaCHOCTM  NpH  OOpalleHuu ¢
NMO3HABATEJILHBIMH AeliCTBUSIMU: BEIIECTBAMHU " 1a00paTOPHBIM
B) padora ¢ uHgopmaumei: 00opy0BaHUEM; MPEJCTaBIISITh
- BJIaJIeTh HaBbIKAMH MOJY4YeHUs UH(POPMALIUU | Pe3yJIbTaThl XUMHUYECKOTO 3KCIIEPHUMEHTA B
u3 HUCTOYHUKOB pa3HbIX THUIIOB, | popme 3anucu ypaBHEHUI
CaMOCTOSITETTLHO OCYILIECTBIISATh MIOUCK, | COOTBETCTBYIOLINX peaxiuii U
aHaJIM3, CUCTEeMaTHU3alMI0 M HHTEpIpeTanuio | GopMyIupoBaTh BBHIBOABI HA OCHOBE STHUX
uHpOpMAllUK Pa3NUYHBIX BHAOB U (HOPM | pe3ylbTaToB;
MIpe/ICTaBJICHMUS; - yYMeTh AaHaJIW3UPOBaTh XUMHUYECKYIO
- CO3/1aBaTh TEKCTHI B pa3IMuYHBIX (opMarax ¢ | HHPOPMALMIO, TOJYYaeMYyI0 U3 pPa3HbBIX
y4eToM Ha3zHadeHHs] MHPOpMAIMU U 1EJNEeBON | HCTOYHUKOB (cpencts MaccoBOH
ayJIUTOpUH, BBIOMpas ONTUMaNbHYIO (opMmy | HHPpOpMaLuu, ceTb HTEpHET U ApyrHe);
Mpe/ICTaBICHUS U BU3yalTU3aluy; - BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOTO
- OIICHHBAaTh JIOCTOBEPHOCTh, JIETMTUMHOCTH | IO3HAHMUSI ~ BEUIECTB U XHMHUYECKHUX
uHpOpMalUY, €€ COOTBETCTBHE MPABOBBIM W | ABJICHUN  (HaOdromeHue,  M3MepeHHe,
MOPaIbHO-3THYECKUM HOPMaM; JKCIIEPUMEHT, MOJIETTUPOBAHUE);
- UCIIOJIb30BaTh CPEJACTBA MHPOPMALMOHHBIX U | -  yMETh  IPOBOJUTH  pacyeTbl IO
KOMMYHHMKAIIUOHHBIX TEXHOJOTHI B PEIIEHUH | XUMHUUECKUM (opMylaM U YypaBHEHHSIM
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U | XUMHYECKUX PEAKIHUHA C HCIOJIb30BAHUEM
OpraHM3allMOHHBIX 3aJa4 ¢ CcoOMoaeHNeM | GU3UYECKUX BEIUYHMH, XapaKTEpHU3YIOLIUX
TpeOoBaHUI SPrOHOMUKH, TEXHUKHU | BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
0€301acHOCTH, TUTHEHBI, PeCYpCOCOEPEIKEeHHS, | MACChl, 00beMa (HOPMAJIbHBIC YCIIOBHUSA)
NpPaBOBBIX M  JTUYECKHX  HOPM, HOPM | I'a30B, KOJINYECTBA BEIIIECTBA;
nH(OpPMAaLIMOHHON OE€30MacHOCTH; UCIIOJIb30BAaTh  CHUCTEMHBIE XHUMHUYECKUE
- BJIaJIETh HaBbIKAMH PACTIO3HABAHUS U 3HaHUS JUIA TPUHATHS ~ pPEUICHUH B
3amuThl HH(GOpMaLUU, HTHPOPMAITUOHHOMN KOHKPETHBIX ~ KM3HEHHBIX  CUTYyalHUsX,
0€30MaCHOCTH JIMYHOCTH; CBSI3aHHBIX ~ C  BEIIECTBAMM M HX
MPUMEHEHHEM
OK 04. - TOTOBHOCTH K CaMOpa3BUTHIO, | - YMETh IUIAHUPOBAaTh M  BBINOJHATH

CaMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

XUMHUYECKHH SKCIIEPUMEHT (IpeBpalieHHs




-OBJIaJICHUE HaBBIKAMH
HUCCIIeI0BaTEIbCKOM,
COITMAJIbHOM JIESATEIHHOCTH;
OBaanenue YHHBeEpPCAJIbHbIMHA
KOMMYHUKATUBHBIMH 1eHiCTBUAMM:

0) coBMeCTHas1 1eSITeJIbHOCTD!

- IIOHUMAaTh M HCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ WHIMBUYyaTbHOU PabOThI;

- IPUHUMATh L€ COBMECTHOM JIEATEIBbHOCTH,
OpraHU30BbIBATH U KOOPAMHUPOBATH JIEUCTBUS
0 €€ JIOCTHKEHUIO: COCTaBIATh  IUIaH
JNEUCTBUM, pACIPENENATh pOJIM € Y4ETOM
MHEHUH YYaCTHUKOB OOCYXJaThb pPe3yibTaThbl
COBMECTHOI paboThI;

- KOOpAMHHUPOBaTh U BBINOJHATH pPadOTy B
YCIOBHUSIX  PEAIbHOTO,  BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIISITh MO3UTUBHOE CTPATETHYECKOE
MOBEJEHWE B  PA3JIMYHBIX  CHUTYalHUsX,
MIPOSIBJISITE TBOPUYECTBO U BOOOpakeHUe, ObITh
WHULIMATUBHBIM

OBiaanenue YHHBEPCAJIbHBIMH
peryJsiTUBHbIMH JeHCTBUSIMU:

I') NPUHATHE ce0sl U APYTUX JIIOJdeil:

- NPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTUX
moaen npu aHanm3e pe3yJbTaToOB
e TeIbHOCTH;

- NpPU3HABATh CBOE MPAaBO M MPaBO JPYrUX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C
MO3UIIMH JIPYTOT0 YeJIOBEKa;

y4eOHO-
MIPOEKTHOM 51

OpraHMYECKUX BEIIEeCTB NpPU HArpeBaHUW,
NOJy4eHWEe OSTWICHA M HU3Y4YEHHE €ro
CBOMCTB, KayeCTBEHHbIE peaKkUUU Ha
QNBJIETU/IBI, KpaXMall, YKCYCHYIO KHCJIOTY;
neHatypauusi O€JKOB TMpH HarpeBaHUU,
[[BETHbIC pPEaKUUU OCJIKOB; TMPOBOAMTH
peakuMd HOHHOrO OOMEHa, OMpeleNaTh
Cpedy BOJHBIX PacTBOPOB, KaYECTBEHHBIC
peaknuu Ha cynbdar-, KapOoHAT- |
XJIOPUI-AaHWOHBI, HAa KaTHOH aMMOHWUS;
pemarh SKCIEepUMEHTANbHbIE 3aJayd IO
teMam "Meramnel" u "Hemeramnwl") B
COOTBETCTBUU C TMpaBUIAMH TEXHHUKHU
0e30macHOCTH  Npu  oOpameHMH ¢

BEIICCTBAMH " 1a00paTOPHBIM
obopynoBaHueM; MIPEJICTABIATh
pe3yabTaThl XUMUYECKOTO SKCIIEPUMEHTA B
dbopme 3ammcu ypaBHEHUI
COOTBETCTBYIOLIUX peakun u

dbopMynupoBaTh BBIBOABI HA OCHOBE 3THUX
pe3yabTaToOB

OK 07.

B 001acTH 3K0J10rHY€CKOT0 BOCTUTAHMSA:

- c(hOpMUPOBAHHOCTh 9KOJIOTUYECKON
KYJIbTYpbI, MOHUMAaHHUE BIIMUSHUS COLIMAIBHO-
SKOHOMUYECKHX MPOLIECCOB Ha COCTOSIHUE
MPUPOAHON U COUMAIBHOM Cpelbl, OCO3HAHUE
ro0amTpHOTO  XapakTepa  AKOJIOTHYECKUX
npo0em;

- IUJITAHUPOBAHUE U OCYLIECTBIICHUE JICHCTBUN B
OKpYy>Kalolllel cpefie Ha OCHOBE 3HAHMS IIEJei
YCTOMYHUBOTO pa3BUTHUS YEIOBEUECTBA;
AKTUBHOE HEMPUSATHUE NCUCTBUM, MPUHOCIIIUX
BpeJl OKPYXKaIOLLEH Cpeae;

- YMEHHE NPOTHO3UPOBATh HEOJIArONMPUSITHHIE
AKOJIOTUYECKUE MOCJIE/ICTBUS
NpEANPUHUMAEMbIX JEHCTBUH, TPEAOTBpaIlaTh
UX;

- pacumpeHue ONmbITa  JEATEIbHOCTH
AKOJIOTUYECKON HAIPaBIECHHOCTH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHOU U
COITMAJIbHOM JESATEIHHOCTH;

- chopmMupoBaTh  MPEACTABICHUS: O
XUMHYECKON COCTAaBJISIOLLEN
€CTECTBEHHOHAYYHOUW KapTHHBI MUPA, POIU
XVUMHU B TIO3HAHWH SIBIICHUH TPUPOJIBI, B
(OPMHPOBAHUN MBIIUICHUS H KYJIbTYPHI
JUYHOCTH, ee (G YHKITMOHATTLHOM
TPaMOTHOCTH, HEOOXOAMMOM TSI pEeIICHHSI
NPAKTUYECKUX 3a7ad U IKOJIOTUYCCKU
00OCHOBAaHHOTO OTHOIICHUSI K CBOEMY
3JI0POBBIO U TIPUPOJIHOM cperie;

- yMETh co0Jr0/1aTh npaBuia
HKOJIOTHUECKU 1eJ1eco00pa3zHoro
NOBEJCHUST B  OBITYy UM TPYAOBOU

NCATCIIBHOCTHU B LICIIAX COXpaHeHI/IH CBOCTO
3[0POBbSI U OKPYXKAIOWIEH MIPUPOIHOU
cpemﬂ; y‘-II/ITBIBaTI: OITaCHOCTb
BO3JICUCTBUSI HA  JKUBBICE  OPTaHU3MBI
OHpGI[eJIeHHBIX BCIICCTB, ITOHHMMAas CMBICJI
noKasareyisi  NpeAeIbHOM  JTIONMYCTUMOU
KOHI.[GHTpaL[I/II/I




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIIUILIAHBI

2.1. O0beM 001meo0pa3oBaTeIbHOM y4eOHOM AUCUMIIMHBI M BUABI Y4eOHOI padoThl

. O0bém B
Buna yueOHoii padoThI
yacax

O0bem yueOHOH IUCHUIINHBI 78

B TOM YHCIIE:

TEOPETHUECKOE 00yUeHne 38
JlaGopaTopHbie pabOThI 10
MPAKTUYECKHUE 3aHSITHSI, B T.4. KOHTPOJBHBIE pa0OTHI 73

13 HUX MPOMEXKYTOUHas arTectanus B popme nuddepeHIInpoBaHHOTO 3a4eTa 2




2.2 TeMaTH4yeCcKHMH IJIAH U COJEePKAHNE TUCUUIIMHBI

HanmenoBanue
pa3iesioB U TeM

Conep:xanue yueOHOro MaTepuaJa, JJabopaTopHbie H NPAKTHYECKHE 3aHATHS,
KOHTPOJIbHbIE pa00ThI

O0BLeM
4acoB

®opmupyeMble
KOMIIETCHIIUH

Pa3nes 1. OCHOBBI CTPOCHHSI BelleCTBa

Tema 1.1. CtpoeHue
ATOMOB XUMHNUYCCKHUX
3JIEMEHTOB M TIPHUpOa
XUMHYSCKOM CBSI3U

CoBpeMeHHass MOJielb CTpoeHus: atoma. CUMBOJMYECKHUM SI3BIK XUMHHU. XHUMUYECKUH
DJIEMEHT. DJEeKTpOoHHas KoHurypauus aroma. Kmaccudukamus XUMAYECKUX 3JIEMEHTOB
(s-, p-, d-omementsl). BaneHTHBIE SJeKTpOHBI. BaleHTHOCTh. DJEKTpOHHAs MpPHUpPOAA
XUMHUYECKON CBS3H. DIEKTPOOTPULIATEIHHOCTh. BHUIBI XUMUYECKOW CBSI3M (KOBaJECHTHAs,
WOHHAs, METAJUIMYECKasi, BOJIOPOIHAS) M CIIOCOOBI €€ 00pa3oBaHUs

IIpakTHYeckue 3aHATHSA

Pemrenue 3aganuii Ha UCIOJIBL30BaHUE XUMHUYECKON CHMBOJIMKY Y Ha3BaHWUI COEIUHEHUM
[0 HOMEHKJIATYpEe MEXIYHAPOJHOIO0 COI03a TEOPETUYECKOW M MPHUKIAAHOM XUMHUHU U
TPUBHAIBHBIX HAa3BaHWUW JJII COCTaBIICHUS XHUMHYECKHX (OpMys JABYXaTOMHBIX
coeMHEHNH (OKCHUIOB, CYITb(UAOB, THAPUAOB M T.I.) U JAPYTUX HEOPTaHUIECKUX
COCIMHEHHI OTACIBHBIX KJIACCOB.

[IpakTrueckue 3aaHusl Ha YCTAHOBJIEHUE CBSI3M MEX]Yy CTPOCHHUEM aTOMOB XMMHUUYECKHUX
3JIEMEHTOB M TMEPHUOJIMYECKUM H3MEHEHHUEM CBOWCTB XMMHUYECKMX JJEMEHTOB M HX
COEMHEHHI B COOTBETCTBUU C MOJ0KEHUEM [leprno1nuecKoi CUCTEMBI.

OK 01

Tema 1.2.
[lepuoanueckuii 3aKoH
u tabauna J[. 1.
Meuneneena

[Tepuonnueckas cucrema xumuueckux 31ueMeHToB .M. Menneneesa. Guznueckuii
cMmbica [Tepuoguueckoro 3akona [[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB, 00pa3yeMBbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBHUHU C MOJIO)KEHUEM XUMHUECKOT0 3JIeMeHTa B [leproanueckoil cucreme.
MupoBo33peHueckoe 1 HaydyHoe 3HadeHue [lepuoanueckoro 3akona /[.1. Menneneesa.
[Iporno3sl .M. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

IpakTuyeckue 3aHATHS

Pelrenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3aIUIo
XAMUYECKHX DJIEMEHTOB «MeTalnueckre / HeMeTalZINUeCKUEe CBOMCTBA,
AIEKTPOOTPULATEILHOCTh XUMUUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMUYECKHUX d1eMeHToB 1. M.
MenneneeBa

OK 01
OK 02

Pa3znen 2. XumMuueckue peakuuu




Tema 2.1. Tunsr
XAMHUYECKHUX peaKui

Krnaccudukanus u TUIBI XUMUYECKUX pPEeaKUUi C y4acTHeM HEOPraHUYECKUX BEIIECTB.
CocraBiieHre ypaBHEHUH peaklnii COeTUHEHUS, pa3lIOKEHUs, 3aMelIeHHsI, 0OOMeHa, B T.4.
peakuuii TOpeHusi, OKUCIEHHUSI-BOCCTAHOBIICHHUSI.

VYpaBHeHUs OKHUCIIEHUSI-BOCCTaHOBIIEHUs. CTeneHb okucaeHuss. OKUCIUTENb U
BOccTaHOBUTENL. COCTaBICHUE U YPABHUBAHUE OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuii METOJOM IJIEKTPOHHOTOo Oananca. OKUCIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIMH
B IIPUPOJIE, TPOU3BOACTBEHHBIX MPOIIECCaX U KUZHEAEATEIbHOCTH OPTaHU3MOB

IIpakTHYeckue 3aHATHSA

KonnuecTBeHHbIe OTHOIIEHUS! B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U
pacueTel MO YPAaBHEHMSM XHMHUYECKUX peakuuid. Moyb Kak equHHIa KOJINYECTBa
BelmiecTBa. MosipHas Macca. 3aKOHbI COXPAHEHUS MAcChl U YHEPTUU. 3aKOH ABOTrajapo.
Monsipublii 06beM Ta30B. OTHOCHTENbHAsI IUIOTHOCTH Ta3oB. Pacdersl Mo ypaBHEHHSIM
XUMHUYECKUX PEAKIUNA C UCIOJIb30BAaHUEM MAacCChl, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DNEeKTPOIUTHYECKAS
JMCCOLMALUS M MOHHBIN
oOMeH

Teopust >JIEKTPOJUTHYECKOM aucconranuu. MoHBI. DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI.
Peakniuu nonnoro oomena. CoctaBieHHe peakuuii HOHHOTO OOMEHa IyTeM COCTaBJICHUS
UX TIOJIHBIX M COKpAllEHHBIX MOHHBIX YypaBHEHHMH. KHCIOTHO-OCHOBHBIE peaKIUu.
3ajaHus Ha COCTABJIEHUE MOHHBIX PEaKIHi

JlabopaTopHble 3aHATHS

JlaGopaTtopHnas padota “THUIbl XUMUYECKUX PEAKITUii”.

HccnenoBanue TMNOB (10 COCTaBY M KOJMUYECTBY MCXOJIHBIX U 00Pa3yIOIIMXCS BELIECTB) U
MPU3HAKOB XUMHUYECKUX peakiuii. [[poBenenne peaknuii HOHHOTO 0OMEHa, OnpeIesieHre
Cpeibl BOAHBIX PACTBOPOB. 3aaHUsI HA COCTABJICHUE HOHHBIX PEAaKIMH

KonTpoubsnas pa6ora 1

CTpOGHI/Ie BCIICCTBA U XUMHUUYCCKHEC PCAKIITUN

OK 01
OK 04

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIeCTB

14




Tema 3.1.
Knaccudukamms,
HOMECHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

[Ipeamer Heopranmveckoit xumun. Knaccudukarms HeopraHudeckux BemiecTs. [IpocTeie
U CJIOXXHBIC BCIICCTBA. OCHOBHBIE KJIAaCChI CIOKHBIX BCIIIECCTB (OKCI/I,Z[bI, THAPOKCUBI,
KHCIIOTHI, COJIN). B3anMOCBS3b HEOPraHUYECKHUX BEIIECTB. ATpEraTHbIE COCTOSIHUS
BemiecTBa. Kpucramumyeckue u amop(Hbie BemecTBa. THUIB KPUCTALTHYECKUX PELIETOK
(aTomHas1, MOJIEKyJIsipHAsl, HIOHHAs!, MEeTa/lInyeckas). 3aBUCUMOCTh (PU3HUECKUX CBOWCTB
BEIIECTBA OT THUIIA KpHCTB.JIJIH‘-IGCKOfI PCHICTKH. 3aBUCUMOCTH XUMHUYECKON aKTUBHOCTH
BEIIECTB OT BUa XUMUYECKON CBS3H U TUIA KPUCTAUINYECKOU pemeTku. [Ipuunnel
MHOT000pa3usi BeLIeCTB

IIpakTHYeckue 3aHATHSA

Homenknatypa HeopraHmueckux BEIIEeCTB: Ha3BaHHE BEIECTBA UCXO/I U3 UX
XUMHYECKON (OPMYIIBI U COCTABICHUE XMMHUYECKON (OPMYITBI UCXO/IS U3 HA3BAHHUS
BemecTBa 1o MexayHapoanou (MIOITAK) unu TpuBuanbHOM HOMEHKIATYPE.

Pemenne mpakTUyecKuX 3alaHUN MO KiIaccU(HKAIMKM, HOMEHKJIATYPE M XUMHUYECKHM
dbopMyliaM HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIAccOB (yrapHbId ras, YrieKHUCIbIN
ra3, aMMHaK, raiieHasi U3BeCTh, HeTalleHast U3BEeCTh, MMThEBAs COAa U APYTUX): HA3bIBAThH
U COCTaBJIATH GOPMYJIBI XUMHUUYECKHUX BEUIECTB, OMPEENIATh MPUHAJIEKHOCTD K KJaccy.
HcTounnku XuMu4ecKkoi nHpopMaIuu (CpeicTB MacCoBOi nHpopMaiuu, cetb HTepHeT
u apyrue). [Tonck nHGOpMaLIMK MO HA3BAHUAM, UACHTH(DUKATOPAM, CTPYKTYPHBIM

dbopmynam

OK 01
OK 02

Tema 3.2. Ousnko-
XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Mertampl. O6mue pu3ndeckue 1 XUMUYECKUE CBOMCTBA MeTAINTOB. CTIOCOOBI MOTyYeHHUS.
3HaueHne METAVIOB U HEMETAJIOB B npupoac M KUBHCACATCIBHOCTU YCJIIOBCKA U
opranu3zMoB. Kopposusi MeTaiioB: BUABI KOPPO3WH, CIIOCOOBI 3aIIUTHl METAIIOB OT
KOPpO3HH

Hemeramnpl. OOmme ¢u3mdeckue M XHMHUUYECKHE CBOMCTBA HEMETAJJIOB. THIUYHBIC
cBoiictBa HemeTtaioB [V— VII rpynmn. Knaccudukanuss 1 HOMEHKIATypa COCIMHEHUH

HeMeTaJ10B. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XVMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB (OKCUIOB,
TUAPOKCHUIOB, KHCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IIPOCTHIX
BCIICCTB, BOOJOPOJHBIX COGHHHGHHﬁ, BBICIIUX OKCUJ0B U TUAPOKCUIOB

OK 01
OK 02




IIpakTuyeckue 3aHATHSA

CocraBiieHUe YpaBHEHMII XUMHYECKMX pEaKIMH C Y4acTHEM MPOCTBIX U CIIOXKHBIX
HEOPraHMYECKUX BEUIECTB: METAJIJIOB M HEMETAJJIOB; OKCHJIOB METaJJIOB, HEMETAJUIOB U
aM(QOTEpHBIX DJIEMEHTOB;, HEOPTraHMYECKHX KHCJIOT, OCHOBAaHMM M aMQOTEpHBIX

TMIPOKCHUIOB; HEOPIraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA. 2

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TECOPETUYECKUX 3aJaHUM HA CBOWMCTBA, COCTaB,

HoJTy4eHHe U 0€30MacHOe UCI0JIb30BaHNE BaKHEHIINX HEOPraHUYECKHX BEILIECTB B OBITY

U IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA
Tema 3.3. JlaGopaTopHble 3aHITHS OK 01
Wnentudukanus JlaGopatopnas pabora «/aeHTupuKas HeOPraHNIECKUX BEIIECTBY. OK 02
HEOPraHUYECKHUX Pemenne SKCIEPUMEHTANBHBIX 3a4ad 10 XWMHUYECKUM CBOMCTBAM METAUIOB U OK 04
BELIECTB HEMETAJIJIOB, 10 PACIIO3HABAHUIO U MOJIYYEHHUIO COEJUHEHNIN METaNIOB M1 HEMETAJLJIOB. 2

WpenTudukanys HeOpraHMYeCKHX BEIIECTB C UCIOIb30BAHUEM HMX (DPU3UKO-XUMHUYECKUX

CBOMCTB, XapaKTEPHbIX KadeCTBEHHBIX peakiuii. KauecTBeHHBIE peakuuu Ha Cyiabdart-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI
KonTposbHas pa6ora 2 |CBolicTBa HEOPraHUUECKUX BEIIECTB 2
Pa3znen 4. CTpoeHue U CBOiiCTBA OPraHNYecKUX BellecTB 22
Tema 4.1. [losiBiieHUE U pa3BUTHE OPTaHMYECKOM XUMHUHU KakK HayKu. [Ipeamer opranndeckou OK 01
Knaccugukanus, XUMHH. MeCTO 1 3HaYeHHE OPraHMYECKON XUMHHU B CUCTEME €CTECTBECHHBIX HAYK.
CTPOEHHE U XHWMHUYECKOE CTPOCHHE KaK IOPSJOK COECIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
HOMEHKJIATypa BaJICHTHOCTH. OCHOBHBIE IIOJIO)KEHUS TEOPUU XHMUYECKOTO CTPOEHUS OPraHUYECKUX
OpraHMYECKUX BellecTB | coenuHeHud A.M. DbytnepoBa. VYriepoaHblii CKeJlET OPraHM4eCKOW MOJIEKYJIBI.

3aBHCUMOCTh CBOWMCTB BEILIECTB OT XHWMHYECKOrO CTPOEHUsS MoJiekysl. W3omepus u )

U30MEDPBI.

[Tonstue o ¢ynaknuonaneHOoM rTpynme. Pamukan. [lpunnunel  kimaccudukanyum
OpraHUYEeCKUX  COCIMHEHMH. MexayHaponHas  HOMEHKJIAarypa W IPUHLHUIBI
HOMEHKJIATypbl OpraHnyeckux coeanHeHuil. [lonstue 06 a3oTcomepkaumx CoeTMHEHUSX,
OMOJIOTMYECKH AaKTUBHBIX  BellecTBax (yryieBojax, »OKuUpax, Oemkax u  Jp.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUAX (MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO)




IIpakTuyeckue 3aHATHSA

Homenknarypa OpraHM4eckux COCIMHEHMH OTHENbHBIX KIJIACCOB  (HACBILICHHBIE,
HEHACBIIICHHBIE U apOMaTUYeCKHE YIJIE€BOAOPOJIbl, CIUPTHI, (DEHONBI, albJIEruibl,
KETOHbI, KapOOHOBbIE KHCIOTHI W aAp.) CocraBieHHe TOJIHBIX W COKpalleHHBIX
CTPYKTYpPHBIX (OpMYyJl OpPTaHUYECKUX BEUIECTB OTAEIBHBIX KJIACCOB, HCIONB3YysS HX
Ha3BaHUS MO0 CHCTEMATHYECKOM W TPHUBHAIBHOM HOMEHKJIAaType (3TWJICH, aleTHIICH,
mmnepuH, GeHon, GopMmabaeru, YKCycHas KHCIIOTa, TIWIHUH). PacueTsl mpocreiimei
(bopMyIIBI OPraHMYECKOM MOJIEKYJIIBbI, HCXOJISl M3 3JIEMEHTHOT0 cocTana (B %)

Tema 4.2. CBoliicTBa
OpraHUYECKUX
COCTMHEHNN

@U3NKO-XMMHUYECKHE CBOWCTBA OPraHUYECKUX COCIWHEHHHM OTHENIBbHBIX KJIACCOB
(ocobeHHOCTH KJIacCCH(PHKAIMK U HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTHUECKUH psill U
obmas dopmyna; nzomepus; GU3HMYECKUE CBONCTBA; XMMHUUYECKHE CBOMCTBA; CIOCOOBI
IIOJIY4YEHUS):

— TpeeNibHbIE YIIEBOAOPOIb! (aJlkaHbl M LHUKIIOANKaHbI). ['OpeHne MeTaHa Kak OJUH W3
OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBIIIICHHOCTH W ObITy. CBOWCTBa MPHPOIHBIX
YTJIEBOJOPOAOB, HAX0XKICHHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HempeJeNbHble (AIKEHBI, ATKUHBI W AJIKAJUCHBI) U apOMATHYECKHE YTIEBOJIOPOIBI.
['openue aneTniieHa Kak MICTOYHUK BBICOKOTEMITEPATYPHOTO TUIAMEHU U1l CBAPKU U PE3KU
METaJUIOB

— KUCJIOPOJICOIepIKAIIe COEAUHEHUS (CIUPTHI U (PEHOJIBI, KApOOHOBBIE KUCIOTHI U 3(UPHI,
aJBACTUIIBI M KETOHBI, XUPBI, yriaeBoAbl). [IpakTuueckoe MPUMEHEHHUE STUIICHTIIUKOJIS,
rmnepuna, ¢enona. [lpuMmenenue dopManbaeruaa, aneTalbIeruaa, YKCYCHOW KHCIOTEHI.
Mpbu1a Kak COJIM BBICHTUX KapOOHOBBIX KUCIOT. MOFOIIME CBOMCTBA MbLIa

- a30TCoEpKaILKE COCIMHECHUS (aMuHBI u AMUHOKHCIIOTBI, 0emnKn).
BeicokomonekynspHble  COEIUHEHHA (CMHTETMYECKHE M OHOJIOTMYECKU-AKTHBHBIE).
Monomep, mnonumep, CTPYKTypHOe 3BeHO. [lommMepusanuss 53TUIIEHa KaKk OCHOBHOE
HaIPABJICHUE €TO UCIIOIb30BAHMS.

I'eneTndeckas CBI3b MEKy KJIacCaMU OPraHU4EeCKUX COCIMHEHUN

IIpakTuyeckue 3aHATHS

CBoiicTBa OPraHUYECKUX COSTMHEHUN OT/ICTBHBIX KJIACCOB (TPUBHANIbHAS U
MeXIyHapoaHasi HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTY4YEHHUS):
npeebHbIe (ATKaHbI M IUKJIOAKAHBI ), HEMpeIeIbHbIC (aJTKeHBI, aTKUHBI U ATKAJIUCHBI) U
apoMaTHYeCKHE YTIeBOIOPOAbI, CIIUPTHI U (HEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHL,
AIBACTUABI U KETOHBI, aMUHBI 1 aMUHOKHUCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCANHCHUS.
3agaHus Ha COCTaBJICHUE YPABHEHUM XMMUYECKUX PEAKIIUM C yHaCTHUEM OPTraHHMYEeCKUX

OK 01
OK 02
OK 04




BCIICCTB HAa OCHOBAHHHU UX COCTaBa U CTPOCHUA

IpakTnyeckue 3aHATHS

CocraBieHue cxeM peakuuil (B TOM YHUCIIE TIO0 MPEJIOKEHHBIM IIeTI0YKaM MpeBpalleHHi),
XapaKkTEePU3YIOIUX XUMHYECKHE CBOWCTBA OpPraHUYECKUX COEIMHEHHMM OTIEIbHBIX
KJIACCOB, CIIOCOOBI X MOJYYCHHS U Ha3BaHWE OPTaHUYECKUX COCIMHEHHN MO TPUBHAIBLHON
WJTM MEKTYHApOAHON CUCTEMATUYECKO HOMEHKJIATypeE.

Pemienne  mpakTUKO-OPUEHTHUPOBAHHBIX  TEOPETHUYECKUX  3aJaHMM Ha  CBOMCTBA
OpPraHWYECKHUX COEIMHEHUH OTJEIbHBIX KJIACCOB

JlabopaTopnasi paGora‘“IIpeBpalieHns opraHM4eCKUX BEIIECTB IIPU HarpeBaHUU'".
[Tony4yeHue sTHIIEHa M U3y4EHHE €ro CBOMCTB. MonenupoBaHue MOJEKYT U XMMUYECKHX
IIPEBPAILCHN Ha IPUMEpe TaHa, STUIICHA, alleTUICHA U JIp.

Tema 4.3.
WNnentudukanus
OpPTraHWYECKUX BEIIECTB,
WX 3HAUCHUC U
MIPUMEHEHUE B OBITOBOM
Y MPOU3BOJACTBEHHOMN
eITEILHOCTH YeJIoBEKa

buooprannueckue coeauHenus. IlpumeHneHne u OuojOrvyeckas poJib YIJIEBOJOB.
OxwucieHue yrieBogoB — UCTOYHUK SHEPIHHU JKUBBIX OpraHu3zMoB. O0IacTu npuMEHEHHUs
aMMHOKHUCIIOT. [IpeBpamieHus OenkoB NMMIM B opraHusme. buonoruueckue ¢GyHKIHMN
OenkoB. buonornyeckne QyHKIUM >XUpOB. Poib OpraHndeckoil XMMHUM B pPELICHUU
po0JieM MUIIEBOI 6€30MacHOCTH

Ponp opranuueckoll XMMHUHM B PELICHUH MPOOJIEM SHEPreTHYecKod Oe30MmacHOCTH, B
pPa3sBUTHM MEIULMHBI, CO3JaHWM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB JSHEPTHUHU
(anmpTEepHATUBHBIE UCTOYHHUKHU 3HEpruM). OnacHOCTh BO3JAECHCTBUS Ha JKUBBIE OPTaHU3MBI
OpPraHUYECKUX BEIECTB OTICNIBHBIX KIAccoB (YIJIEBOJOPOJbl, CHUPTHI, (PEHOIIBI,
XJIOPOPraHUYECKHE IPOU3BOJAHBIE, ANBAETUABI U Jp.), CMBICI IIOKa3aTeisl IMPEAeIbHO
JOIYCTUMON KOHIICHTPaluu

JlabopaTopHble 3aHATHS

JlaGopaTopnast pabora: “UneHTudUKAIMsA OPraHUYECKUX COCAUHEHUN OTIEIbHBIX
KJIacCOB”

Unentudukanuss OpraHUYECKUX COEAMHEHUN OTIENbHBIX KJIaccoB (Ha MpuMepe
IBJETUAOB, Kpaxmalla, YKCYCHOM KUCIIOTBI, OCJIKOB U T.II.) C HCIIOJIb30BAaHUEM UX (PU3HKO-
XUMHYECKHX CBOMCTB M XapaKTEpHBIX KadeCTBEHHBIX peakiuil. JleHarypauus Oenka mpu
HarpeBaHuu. l[BeTHble peakiuu OenkoB. BO3HMKHOBEHHE aHAIMTHYECKOTO CUTHANA C
TOYKH 3pEHUS XUMHUYECKMX TNIPOIECCOB NpPU NPOTEKAHUU KaueCTBEHHOM peaKIuH,
HOSBOHHIOH.IGﬁ I/I,Z[GHTI/I(bI/II_[I/IpOBaTB MPCIJIOKCHHBIC OPraHUYCCKHUC BCIICCTBA

KonTpoasnas padora 3

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04

Pa3znen 5. Kunerudeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuid




Tema 5.1. CkopocTb CKOpoCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB: MPHUPOJABI pearupyrOHINX OK 01
XUMUYECKHUX PEaKLIUi. BEILIECTB, KOHUEHTpAIMd pEarupyrolux BeIIeCTB, TeMIEparyppl U  IUIOIIAAU OK 02
XUMHYECKOE PAaBHOBECHE | pEaKIIMOHHOW TMOBEPXHOCTU. TeruioBble 3G(EKTHI XUMHUUYECKHX pEakuuid. IDK30- H
SHJO0TEPMUUYECKHUE, PEAKIINH.
O6parumocTh peaknuii. XUMHUYECKOE PAaBHOBECHE M €r0 CMEIICHHE I10J] JCHCTBUEM
pa3nuuHbIX (aKTOPOB (KOHIEHTPAIMS PEAareHTOB WM MPOIYKTOB PEAKIUH, JaBJICHUE,
TeMreparypa) Uil CO3JaHHs ONTHMAJbHBIX YCIOBUH TPOTEKAHHUS XHUMHYECKHX
npoueccoB. [Ipunnun Jle-Illatense
IIpakTHYeckue 3aHATHS OK 01
Pemenne npakTUKO-OPUCHTHPOBAHHBIX 3aJaHUN Ha aHAIW3 (AKTOPOB, BIHUSAIOIINX HA OK 02
W3MEHEHHE CKOPOCTH XHUMHYECKOW peakluu, B T.4. C TMO3ULIUNA DSKOJOTUYECKH
11e1ecoo0pa3Horo MoBeNeHUsI B OBITY U TPYIAOBOW NEATEIBHOCTH B IEISIX COXPaHCHHS
CBOETO 3/I0POBbS M OKPYKAOUIEH PUPOTHON CPEIBI.
PelreHne npakTUKO-OpUEHTUPOBAHHBIX 33a/laHUN Ha NIpUMeHeHue npuHuuna Jle-Ilarense
JUI HAaXOXKJICHUs HalpaBJCHHUS CMEIICHMs] PaBHOBECHUS XMMHUYECKON peakluu M aHAIN3
(haKkTOPOB, BIMSIIONIMX HA CMEIICHIE XUMHUYECKOTO PABHOBECHS
Pa3znen 6. PacTtBopbl
Tema 6.1. PactBopenue kak gpusnko-xumuyeckuit mporecc. PactBopbl. CriocoOb! NPUTOTOBIECHUS OK 01
[Tonsatue o pactBopax pactBopoB. PactBopumocTs. MaccoBasi 10J11 paCTBOPEHHOTO BEIIECTBA. OK 02
CMmbIcn TOKa3zaTenss MpeleibHO JOMYCTUMOW KOHLEHTPAalMd W €ro HUCIOJb30BaHUE B OK 07
OIICHKE 3KOJIOTUIECKON OE30MacCHOCTH.
[TpaBuiia 5KOJIOTMYECKH 11€JIeCO00Pa3HOro MOBEJACHHS B ObITY U TPYJOBOM JIEATEIHHOCTH B
LEJISAX COXpPaHEHUsI CBOErO 3J0POBbSI M OKPYXAIOIIeW MPUPOAHOM Cpeibl; OMNACHOCTh
BO3/ICIICTBUS Ha KUBbIE OPraHU3MBbI OIPEIeJICHHBIX BEIECTB.
TeMva 6.2. ccrenoBanye | Pepyenye npakTHKO-OPUEHTHPOBAHHBIX PACYCTHBIX 3a1aHNUIl HA PACTBOPBI, HCIIONB3YeMbIC OK 01
CBOMCTB pacTBOpPOB B OBITOBOM M IPOM3BOACTBEHHOM AEATENLHOCTH UEIOBEKA OK 02
JlaGopaTopHble 3aHATHSA OK 04
JlaboparopHas pabota «IIpuroroBiaeHme pacTBOPOBY.
[IpurotoBneHne pacTBOPOB 3aJaHHOM (MaccoBOil, %) KOHLEHTpauuu (C MPAKTHKO-
OPUEHTHPOBAHHBIMU BOIIPOCAMHU) U OMPEJIETICHUE CPEJIbI BOJHBIX PAaCTBOPOB.
Pemenne 3a1a4 Ha MPUTrOTOBJICHHE PACTBOPOB
Pasnen 7. XuMusi B ObITY U IPOM3BOACTBEHHOI 1eATEJLHOCTH YeJ0BeKa OK 01




Tema 7.1. Xumus B ObITY
U IIPOU3BOACTBEHHOMN
NEeSITEIbBHOCTH YeI0BeKa

Hogeitimme A0CTHXEHUST XUMHUYECKOM HAYKHM M XMMUYECKOM TEXHOJOTHH. Poiib Xumuu B
00eCTeYeHU! 3KOJOrMYECKOH, IHEPreTM4ecKoil W MUIIeBOM Oe30MacHOCTH, Pa3BUTHUH
MeaunuHbl. [lpaBuia moWcka W aHanMW3a XUMHUYECKOW WH(POPMAlMM W3 Pa3IUYHBIX
UCTOYHUKOB (Hay4yHast ¥ y4eOHO-HAy4dHasl IUTEpaTypa, CPEICTBA MACCOBOW MH(OPMAIIHH,
cetb MIHTEpHET)

IIpakTHYeckue 3aHATHSA

[Touck u aHamU3 KEHWCOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB M TEXHOJOTHUM C y4ETOM
Oyaymieit npodeccHOHAIBHON NEATENhbHOCTH [0 TEeMaM: Ba)KHEWIIME CTPOHUTEIhHBIC
MaTepHuaibl, KOHCTPYKIIMOHHBIE MaTEpHUasbl, KPACKH, CTEKJIO0, KEpaMHUKa, MaTepHAIIbI JJIs
BJIeKTpOHI/IKI/I, HaHOMaTepI/IaJIBI, TCKCTUJIBHBIC BOJIOKHA, NUCTOYHUKHN 3H€pI‘I/II/I,
OpraHWYECKUE U MUHEpATIbHBIC YI0OPEHUs, ICKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMUS.
3amura: [lpencraBineHue pe3yabTaTOB peIIeHHs KEHWCOB B (GopMe MHUHHU-AOKIAAA C
Mpe3eHTalNeH

OK 02
OK 04
OK 07

IIpomexyTouyHas aTTecTanys MO JUCHHUILINHE (3a4eT)

Bcero

78




3. VCJIOBUS PEAJIM3AIIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Jlyis peanu3anuy mporpamMMbl TUCHUTUIMHBL TOJDKHBI OBITH MPEAYCMOTPEHBI CIEIYIOIINE CIeIHalbHbIC
MOMEIICHUS: y4eOHbIH KaOMHET XUMHUH W/ y4eOHOM XMMUYECKOH J1abOpaTOpUH.

OO6opynoBanne y4eOHOro kaO0uHera (HAIJIS/IHbIE MOCOOMA): HAOOPHI MIAPOCTEPIKHEBBIX MOJIEICH
MOJIEKYJI, MOJIEIH KPUCTALIUYECKUX PEHIETOK, KOJUIEKIMUA TPOCTHIX U CIOKHBIX BEIIECTB W/WIH
KOJUIEKIIMM TIOJUMEPOB; KOJUIEKIMS TOPHBIX TOPOJ M MHUHEpajioB, Tabimuna MeHzeneeBa, yueOHbIe
¢bunbMsbl, UG POBBIE 00pa30BaATEIBHBIC PECYPCHI.

TexHuyeckue cpeacTBa o0y4deHHMs: KOMIIBIOTEp C YCTPOMCTBAaMM BOCIPOU3BEACHMS 3BYKa, HMPUHTED,
MYJIbTUMEANA-IIPOEKTOP C SKPAHOM, MYJIbTUMEANIHAS JOCKA, YKa3Ka-PE3eHTEeP ISl MPe3eHTaIUH.
OolopynoBanue Jadoparopunm U padodyux MecT JAOOPATOPUM: MEH3YPKH, MUINETKU-KANEIbHUIBI,
TEPMOMETPBI, MHUKPOCKOTI, JYIbl, MPEAMETHBIE W TIOKPOBHBIC CTEKJIA, TUIAHIIETHI ISl KameIbHBIX
peakumii, QuIbTpoBalbHass Oymara, HPOMBIBAJKH, CTEKJISHHbIE TNPOOUPKHU, PE3UHOBBIE NPOOKH,
¢dboHapuku, HaOOp PEAKTUBOB, CTCKJISIHHBIE MAJOYKH, IITATUBBI A MPOOUPOK; MEpPHBIC MIIUHIPHI,
BOPOHKH CTEKJISTHHBIC, BOPOHKH JenuTenbHble IuauHAapuueckue (50-100 mur), CTYNKH C TECTHUKOM,
dbapdopoBble YalIKW, MUHIETH, QUIBTPHl OyMa)kHBIC, BaTa, MapJis, YaCOBBIE CTEKJIA, DJICKTPOILIUTKH,
JabOpaTOpPHBIE MITATUBBI, CITUPTOBBIE TOPEIKH, CIIUYKHA, TPUOOP IS TMOTYUYEHUS Ta30B (MK TMPOOUpPKaA C
ra300TBOJHOM TPYyOKOil), AepKaTtenu JUisl MPOOUPOK, CKISTHKU JUJISl XpaHEHUs PEeaKTHBOB, pa3/IaTOYHBIE
noTKY; xuMuyeckue crakansl (50, 100 u 200 mi); mmarenu; NUHLETHL; TUTEIbHBIE IIUIII; CEKYHIOMEPHI
(taiimepsl), MmepHBIe TTpoOupku (Ha 10—20 mu) u MepHbIe KoJ0bI (25, 50, 100 u 200 mi), BoasHas O6aHs
(W TepMOCTaT), CTEKJSHHBIC TMAaJOYKH;, KOHWYECKHMe KonObl mms tutpoBanus (50 u 100 wmu);
WHJMKATOPHBIC TIOJIOCKH JUIst ompeseneHus pH u ctaHmapTHas WHIUKATOpHAsS IIKala; YHUBEPCAIbHBIN
uHaukatop; nunetkud Ha 1, 10, 50 mn (umm mosatopsl Ha 1, 5 u 10 M), OIOpeTKU Al TUTPOBAHUS,
MenunuHckue mmpuikl Ha 100—150 my, maGopaTropHbIe W/WIW aHAIMTHYECKHE Bechl, pH-MeTphl,
CYHMIWIBHBIN MmKad, u Ap. 1adopaTopHOE 000pYAOBaHUE.

3.2. UndopmanuonHoe odecriedeHne 00yueHust

OcCHOBHBIC HCTOYHUKU:

1. Pymsuruc, I'. E. Xumusi: 6a3oBsiif ypoBenb: yueonuk / I'. E. Pymsutuc, ®@. I'. ®enpaman. — 2-e u3fm.,
crep. — Mocksa: Ilpocemenue, 2025. — 336 c. — ISBN 978-5-09-121347-8. — URL:
https://e.lanbook.com/book/473036.

2. Tabpuensu, O. C. Xumus: 10-it kmacc: 6a30Bbiii ypoBeHb: ydeOnuk / O. C. I'abpuensu, U. T.
Octpoymos, C. A. CnaakoB. — 7-e u3n., crep. — Mocksa: [Ipocsemenne, 2025. — 128 c. — ISBN
978-5-09-120190-1. — URL: https://e.lanbook.com/book/473033.

3. Tabpuensa, O. C. Xumus: 11-if kimacc: 6a3oBblii ypoBeHb: ydeOnuk / O. C. I'abpuensu, U. T.
Octpoymos, C. A. CnagkoB. — 6-¢ u3., crep. — Mocksa: [Ipocsemenue, 2024. — 127 ¢. — ISBN

978-5-09-112177-3. — URL.: https://e.lanbook.com/book/408668.



4. KOHTPOJIb Y OIEHKA PE3VJIbTATOB OCBOEHUS OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

KoHTponb 1 olieHKa pe3ynbTaToB 00y4YEeHHs OCYILECTBISETCS MPENoIaBaTeNieM B MPOLECCe MPOBEICHUS
MPAKTUYECKUX 3aHATHH M J1JaOOPaTOpPHBIX pabOT, TECTUPOBAHMUSA, a TAKXKE BBIINOJIHEHUS OOy4YaroIIMMUCS
WHAMBUJYAIbHBIX 3aJaHUl, IPOEKTOB, HCCIeNOBaHUU. Pe3ynbTarel 0O0y4eHUs ONpEnessoT, 4YTO
o0yyaromuecs 10 KHbI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH 110 3aBEPILIECHUN U3YUYEHUS IUCLUILINHBI.

Jns (hopMupoBaHMsl, KOHTPOJIS U OLIEHKH PEe3yIbTaTOB OCBOCHMS Y4E€OHOM AMCLUIUIMHBI UCHOJb3YETCS
CHCTEMa OLIGHOYHBIX MEPONPHUATHH, MPEACTABIAIONIAas COO0H KOMIUIEKC YYeOHBIX MEpOIPHITHH,
COTJIACOBAHHBIX C pe3yabTaTaMu o0ydeHus u copmynupoBaHHbix ¢ yaerom @I'OC COO (mpenmeTHbIE

pe3yabTaThl o auctumnie) u r'ocC CIIO.

O6mas/mpodeccuonanbHas Paznen/Tema Tur OLIeHOYHBIX MEPOIPUATHI
KOMITETEHITHS
OK 01. P 1 Temsr 1.1, 1.2 Yerubii onpoc  Tecrtuposanue,
P 2 Temsr 2.1, 2.2 Pemienue 3amau. IlpakTuyeckue
P 3 Tewmni 3.1, 3.2, 3.3 paboTsl. JlabopaTopHbIe PabOTHL.
P 4 Temr1 4.1,4.2,4.3 Pa3zHoypoBHEBBIE 3aJaHUS.
P 5 Tema 5.1 BrinosiHEHME KOHTPOJIBHOTO
P 6 Temsn1 6.1, 6.2 TecTa.
P 7
OK 02. P 1, Temsr 1.2 [IpakTuueckue paboTHI.
P 3, Temsr 3.1., 3.2, 3.3 KontponbHbie paboThL.
P 4, Temn1 4.2, 4.3 Pa3zHoypoBHEBBIE 3aaHUS.
P 5 Tema 5.1 Keiic-3ananusa. Pemienue 3amau.
P 6 Temsl 6.1, 6.2 XapakTepruCTHKA BEIIECTB.
P77 Breinonnenue KOHTPOJIBHOIO
TecTa
OK 04. P 2, Tema 2.2 [IpakTHKO-OpUEHTUPOBAHHBIE
P 3 Tema 3.3 3aiaHusi, JabopaTOpHBIE PadOTHI,
P 4, Temer 4.2, 4.3 Kelc-3aJaHus
P 6 Tema 6.2
P 7
OK 07. P 6 Tema 6.1 [[pakTHKO-OpUEHTHUPOBAHHBIE
P 7 3aJaHusl. Keiic-3aganusi.
MopaenupoBaHue MPOLECCOB B
OKpYXKarolllell Cpelae Ha OCHOBE
M3YYEHHOTO MaTepuaia.
P 1, Temsr 1.2 [IpakTuueckue paboThI.
P 3, Temsr 3.1.,3.2,3.3 KoHTposibHbBIE paboTHI.
P 4, Temr1 4.2, 4.3 Pa3zHOypOBHEBBIE 3aJJaHHUS.
P 5 Tema 5.1 Ketic-3amanus. Pemenue 3amau.
P 6 Tems1 6.1, 6.2 XapaKTepUCTHUKa BELIECTB.
P 7 BrinosneHnue KOHTPOJILHOTO
Tecra
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