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PaGouass mporpamma coctaBieHa B cooTBercTum ¢ ®PI'OC cpemnero npodeccHoHanIbHOro
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IHOACHUTEJbHAS 3AIINCKA .
1. OBIIASA XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI YYEBHOU JUCHUITIJIMHBI

1.1 MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbI:

VYuebnas mucrumuHa O.07 Xumusi sBiaseTcss 00sS3aTelbHOM 4YacThio 00IIe00pa3oBaTeIbHON
MOATOTOBKKA 00Opa3oBaTenbHO mporpamMMbl B coorBerctBuu ¢ OI'OC mo crnermumansaoctr 09.02.06
CeTeBoe U CUCTEMHOE aJIMUHHACTPUPOBAHHUE.

1.2 Ilnanupyembie pe3yJibTAThI OCBOEHUS U CUMILIUHBI:
B pamkax nmporpaMMbl yueOHOW TUCIMIUIMHBI 00yYarOIIMMKCS OCBAUBAIOTCS YMCHUS U 3HAHUS:

Koa n ILnanupyemsble pe3yJbTAThl 0CBOCHHS U CUHILINHBI
HanMMeHOBaHHe
(popmupyembix Oo61mme JucuuMnimHapHbIe
KOMITeTEeHIIUI
OK 01. B yacT Tpy/10BOro BOCIIUTAHUS: - BJIAJETh CUCTEMON XUMHUYECKHX 3HAHUM,

- TOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTH
MacTepcTBa, TPYI0II00ue;
- TOTOBHOCTh K AaKTUBHOW JEATEIbHOCTH

TEXHOJIOTHYECKOU u coIaJbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTD
WHUIMUPOBATh, IJIAHUPOBATh Hu
CaMOCTOSTEIIHLHO BBINOJIHATE TaKyo
JIeSITEILHOCTD;

- HHTEpeC K  pa3InYHbIM cepam

npoeccCuOHALHOMN 1EATEIEHOCTH,
OBiajeHne YHUBEpPCAIbHBIMH Y4YeOHBIMH
MO03HABATEJILHBIMH JAeliCTBUSIMU:

a) 0a3oBble JIOTHYECKHUe AelicCTBHS:

- caMoCTOATEeNIbHO  (OpMyIHpOBaTh U
aKTyaJu3upoBaTh MpoOJIeMy, paccMaTpHUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYILECTBEHHBIN MPU3HAK WU
OCHOBAHUs I CpaBHEHMs, Kilaccu(UKaluu U
0000IIICHHS;

- ONpENENATh LENH ACSITEIbHOCTH, 3a1aBaTb
napaMeTpsl U KPUTEPUU UX JOCTHKEHMUS,;

- BBIABIIAATH 3aKOHOMEPHOCTH U IIPOTHUBOPEUMS
B paccMaTpUBaEeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JESTEIBbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJBTAaTOB LENSIM,
OLIEHHUBATh PUCKU MOCIEICTBUMN AESATEIbHOCTH;
- pa3BUBaThb KpPEAaTUBHOE MBIIUICHUE IPU
pelIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBHS:

- BJIAJIETHh HaBBIKAMH y4eOHO-
HCCIIEIOBATEIHLCKOM " MIPOEKTHOMN
JIeSITEILHOCTH, HaBBIKAMH paspenieHus
npobiuewm;

- BBISBIIATh IIPUYMHHO-CJIEACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 33/1a4y, BBIIBUTaTh TUIIOTE3Y
€€ pEIIeHMs, HaXOAUThb apryMEHThl JJIA
JI0Ka3aTesIbCTBa CBOUX YTBEPKICHUH,
3a/1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

KOTOpasi BKJIIOYAET: OCHOBOIIOJArarolue
HNOHATUS (XMMHUYECKMH DJIEMEHT, aTOM,
JNIEKTPOHHAsi 00o0J0YKa atoma, s-, p-, d-
AJIEKTPOHHBIE OpOWUTAIM aTOMOB, HOH,
MOJIEKYIIa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTb, CTEIEeHb
OKHUCJICHUS, XUMHUYECKass CBf3b, MOIJIb,
MOJISIpHAsE — Macca, MOJIIpHBIH  00BeM,
VIJIEPOOHBIA  CKeleT, (YHKIHMOHAJIbHAS
rpymmna, paavkal, HW30MEpHs, H30MEpHI,
TOMOJIOTMYECKUI pan, TOMOJIOTH,
YIJI€BOAOPOBI, KHUCIIOPOA- U
a3z0TcojepxKallne COEIMHEHMUS,
OMOJIOTNYECKU aKTHBHBbIE BEILIECTBA
(yrmeBompl, JKHpBI, OCIKH), MOHOMED,
MIOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS,
KpHUCTaJlIn4yecKas peleTka, THUIIBI
XUMHYECKHX peakuud (OKUCIUTETBHO-
BOCCTAaHOBUTEJIbHBIE, 9K30-U
SHAOTEPMUYECKUE,  PEAKIUH  HOHHOTO
oOMeHa), pacTBop, JJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIIEKTPOJINTUYECKAS
JUCCOLIMALs, OKHCJIUTEb,
BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKON
peakuuu,  XHMHYECKOE  paBHOBECHE),
TEOPUH M 3aKOHBI (TEOpUsS XUMHUYECKOTO
CTpPOEHHUSl OpraHMYecKkux BemecTs A.M.
bytnepoBa, Teopus 3IEKTPOIUTHUECKON
JMccolanuu, nepuogndecknii 3akon .M.
MenneneeBa, 3aKOH COXpPAaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJHYECKUHA SI3BIK
XUMUHU, (DAaKTOIOTUYECKHUE CBEJICHHUA O
CBOMCTBAaX, COCTaBe, MOJYYEHHH U
0€30IacHOM HCIIOJIb30BaHUM Ba)KHEHMIITNX
HEOpPraHMYECKUX U OPraHMYECKHUX BEUIECTB
B OBITY M MPaKTHYECKOW MAEATENIbHOCTU
YeJI0BEKa;




- AHAJIM3UPOBATH ITOJYUCHHBIC B XOAC PCIICHUSA
3aa4yu pe3yJibTaTbl, KPHUTHUYCCKU OLCHUBATDH

Hux JOCTOBCPHOCTD, IMIPOrHO3UPOBATH
HU3MCHCHUC B HOBLIX YCIIOBUAX;
- YMETH IICPCHOCHUTD 3HaHUA B

[O3HABATEIBHYI0 M MPAaKTHYECKYI0 00J1acTh
KU3HENEATELHOCTH,

- YMGTB I/IHTerI/IpOBaTB 3HAHUA U3 pa3HLIX
MPEIMETHBIX 00JIaCTEel;

- BBIABUI'aTb HOBBIC nacu, HpeHHaFaTB
OpPHUTHHAIIbHBIE TIOAXO/IbI U PEIICHUS;

- CIIOCOOHOCTD UX MCIIOIL30BaHUS B
[M03HABATEIBHOMN U COLUAILHOM IPAKTUKE

- YMETbh BBIABJIATh XapaKTEPHbIC NMPU3HAKU
u B3aMOCBA3b N3YUCHHBIX HOHHTHﬁ,
IIPUMEHATh  COOTBETCTBYIOLLME IOHATHUSA
IIPU  ONMCAHUM CTPOCHUS U CBOMCTB
HEOPraHWYECKUX U OPraHUYEeCKUX BEILECTB
5 HUX IIPEBPAILCHU; BBIIBIIATH
B3aUMOCBSI3b  XMMHUYECKHX 3HAHUU C
MNOHATHUAMU U NPCACTABICHUAMH OPYTIUX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

- YMCTb HCIIOJIb30BAaTb HAWMMCHOBAHUA
XUMHUYECKUX COEIMHEHUI
MEXIYHAPOJAHOIO COK03a TEOPETHUUECKOU U
NPUKIAJHOM XUMHUH W  TPHUBHUAJIbHBIC
Ha3BaHUs BaXXHEMIIMX BEUIECTB (ITHIICH,
alEeTUJIEH, [JIMLIEPUH, (benou,
dbopmanbaerun, YKCYCHasl KHCIIOTA,
[JIMLWH, YrapHbld Ta3, YIIEKUCIbIA ras,
aMMHaK, ramcHasd MH3BECThb, HETalicHad
U3BECTh, IHUThEBas COJA U  JIPYrHX),
COCTaBIATh (HOPMYIJBI HEOPraHUYECKUX U
OpTraHN4YCCKUX BCIICCTB, YpaBHCHUA
XUMHUYECKUX pEaKiui, OOBSACHATh HUX
CMBICII, MMOATBCPIKAATh XapaKTCPHBIC
XUMUYECKHE CBOMCTBA BEILECTB
COOTBCTCTBYIOIIMMU OKCIICPUMCHTAMHU U
3aMUCsIMU YpaBHEHU I XUMHUYECKUX
peaKkuuii;

- YMEThb YCTaHaBJIUBAThb IMPUHAJIC)KHOCTh
HN3YUCHHBIX HCOPTaHNUYCCKUX u
OpPraHMYECKHUX BEILECTB K ONPEIECIECHHBIM
KJlaccaM M IpynmaM  COCIUHEHUH,
XapaKTepU30BaTh UX COCTaB M Ba)KHEUIIHNE
CBOﬁCTBa; OMpCaACIATL BUJAbI XUMHNYCCKUX

cBsA3el (KoBaJyIeHTHas, HOHHas,
MeTaJIJIM4ecKasl,  BOJOPOAHAs),  THIIbI
KPUCTAJNIMYECKUX  PEIIETOK  BELIECTB;

KJIacCCU(PUITUPOBATh XUMUUECKHUE PEAKIUH;
- chopmMupoBaTh  MPEACTABICHUSI: O
XUMHUYECKOH COCTaBIISTIOIIEH
€CTECTBEHHOHAYUYHON KapTUHBI MHPA, POJIU
XUMHUHU B IIO3HAHHUHN ﬂBHeHI/Iﬁ HpI/IpO)II)I, B
(GOpPMUPOBAHUM MBIIUICHUST U KYJIBTYPHI
JINYHOCTH, ee (GyHKIIMOHATIbHOM
IPaMOTHOCTH, HEOOXOAUMOM TSl pelIeHus
HpaKTI/ILIeCKI/IX 3ala4 " 9KOJIOTHUYCCKHU
000CHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpEIE;

- yMETh MNPOBOAWTH  pacyersl MO
XUMHUYECKHM (opMmynaM U ypaBHEHUSIM
XUMHUYECKUX PEAKIUN C UCHOJIb30BAHUEM
(bu3NYECKUX BEJUYMH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI:




Macchl, oO0bema (HOPMaJbHBIC YCIIOBHUSA)
ras3os, KOJIMYECTBA BEIIIECTBA;
UCTIOJIb30BaTh CHCTEMHBIC XHMHUYECKHE
3HaHUSA i1 [PUHATHS  pELIECHUH B

KOHKPETHBIX  JKM3HEHHBIX  CHUTYyalUsX,
CBSI3aHHBIX C  BEIIECTBAMH H  HX
IPUMEHEHHUEM
OK 02. B 001acTH IEHHOCTH HAYYHOT'O NO3HAHMS: - yYMETb IUIAHMPOBAaTh U  BBINOJIHATH
- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, | XUMHUECKUI HKCHEPUMEHT (IIpEeBpalLCHHsI
COOTBETCTBYIOILIEITO COBPEMEHHOMY YPOBHIO | OPraHMUYECKUX BEILECTB IpU HarpeBaHUW,
pa3BUTH HAyKH W OOLIECTBEHHOW IPAKTHKH, | IOJlyYEHHE OTUJIEHa U M3Y4YEHUE €ro
OCHOBaHHOTO Ha Jaore KYyJlbTYp, | CBOMCTB, KadeCTBEHHbIE pe€akLUuu Ha
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B | aJIbJETU/BI, KpaxMmall, YKCYCHYIO KUCIIOTY;
MIOJINKYJIbTYPHOM MHPE; JeHaTtypanus O€JIKOB MpH HarpeBaHUH,
- COBEpPILEHCTBOBAHUE A3BIKOBOM U | IBETHbIE peakuuu OCJIKOB; IPOBOAUTH
YUTATENIbCKOM ~ KyJAbTYpPHl  KaK  CpEJACTBA | peakUIMW HOHHOrO OOMEHa, OIpeneNniTh
B3aUMOJICHCTBHS MEXIY JIIOAbMHM M MO3HAHUS | CPEAY BOJHBIX PAcTBOPOB, KaYECTBEHHBIE
MUDa; peaknmu Ha cynbdar-, KapOoHAT- W
- OCO3HaHUE LIECHHOCTH HAY4HOH | XJIOpUJ-aHUOHBI, Ha KAaTHOH aMMOHUS;
NEeSITEIbHOCTH, TOTOBHOCTb  OCYILECTBJIATH | PElIaTh 3KCHEPHUMEHTANbHbIE 3a7aud 110
MIPOEKTHYIO u uccienoBarensckyto | temam "Mertamisl" u "Hemeramnel") B
JeSITeIbHOCTh UHAUBUAYAIbHO U B TPYIIIIE; COOTBETCTBUM C TPAaBWIAMH TEXHUKHU
OBianenne YHUBEPCATbHBIMH Y4YeOHBIMH | O€30IaCHOCTH  NpH  OOpalleHuu ¢
MO3HABATEJbHBIMHU JAeliCTBUSIMM: BELIECTBAMU u 1a00paTOPHBIM
B) padora ¢ nundgopmaunmeii: 000pyI0BaHUEM; MIPEJICTaBIATh
- BJIaJIeTh HAaBbIKAMH NOJYYCHUS MHPOPMALUHU | PE3YIbTaThl XUMHUECKOTO IKCIIEPHUMEHTA B
u3 UCTOYHUKOB pasHbIX THUIOB, | (hopme 3anucu ypaBHEHUH
CaMOCTOSITEIILHO OCYLIECTBIISATh MIOKCK, | COOTBETCTBYIOILIUX peaximii U
aHaJM3, CUCTEMAaTH3alMI0 W MHTEpIpeTanuio | GopMyIMpOBaTh BBIBOJbl HA OCHOBE 3THX
nH(pOpMallUK  pa3IUYHBIX BHUJIOB U (OPM | pe3yJbTaToB;
MIPEJCTAaBICHMUS; - yMeTh AaHaJIM3UPOBATH XHUMHUYECKYIO
- CO3[1aBaTh TEKCThl B pa3auyYHbIX (opmarax ¢ | ”HPOPMALUIO, TMOJIYyYaeMyl U3 pa3HbIX
y4eTOM Ha3HaueHHs MH(OpMaluu M 1eJeBON | HCTOYHUKOB (cpencTB MaccoBOM
ayTUTOpPUH, BBIOMpas ONTHUMaJbHYIO QopMmy | HHGopMaluu, ceTb HTEpHET U Ipyrue);
NIPEJCTAaBICHNS U BU3yalU3alllu; - BJIaJIeTh OCHOBHBIMU METOJaMU HAy4HOTO
- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH | IO3HAHUS  BEIIECTB U XUMHMYECKHX
nH(pOpMallUK, €€ COOTBETCTBHE IPABOBBIM M | SBIECHUI (nabmronenue, U3MEpPEHHUE,
MOpaJIbHO-3THYECKUM HOpMaM; HKCIEPUMEHT, MOJECTUPOBAHNUE);
- UCIIOJIb30BaTh CPeACTBA MHPOPMALIMOHHBIX M | -  YMETh  MPOBOJAUTH  pacyeTbl IO
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PELICHUU | XMMUYECKMM (GOopMylaM M ypaBHEHHUSIM
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX U | XUMHUYECKHX DPEaKIHM ¢ HCIOJIb30BaHUEM
OpPraHU3alMOHHBIX 33aJad C coOJrofeHueM | GU3NYECKHUX BEIMYHMH, XapaKTEePHU3YIOIIUX
TpeboBaHUM SPrOHOMUKH, TEXHUKH | BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
0€30MMacHOCTH, TUTUEHBI, pecypcocOepexeH s, | Macchl, 0O0beMa (HOpPMAaJbHBIE YCIIOBHS)
MPaBOBBIX M  JTUYECKHX  HOPM, HOPM | ra3oB, KOJIMYECTBa BEIIECTBA;
MH(POPMAIMOHHOM 0€30MacHOCTH; UCIIOJIb30BaTh  CHUCTEMHBIE XUMHUYECKUE
- BJIaZIETh HaBbIKAMHU PACIIO3HABAHUS U 3HaHUS JUI TPUHATHAS  pEIIeHWH B
3alUThl HH(pOpMAIMK, HH)OPMAITHOHHON KOHKPETHBIX  JKM3HEHHBIX  CHUTYyalUsX,
0€30MMacCHOCTH JTUYHOCTH; CBSI3aHHBIX C  BENIECTBAMH H  HX
IpUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | - YMETh IUIAHMPOBATH U  BBINOJIHATH

CaMOCTOATCIBHOCTHU U CaMOOITPEACIICHUIO,

XUMHUYECKHM HKCIEPUMEHT (MpeBpaleHus




-OBJIaJICHHE HaBbIKaMU
HCCIIeI0BaTEIbCKOM,
COLIMAJIbHOM JESTEIbHOCTH;
Ogaanenue YHHBepCAJbHBIMHU
KOMMYHUKATHBHBIMH JACHCTBUAMM:

0) coBMecTHasi 1eSiITeJIbHOCTD.

- IOHMMAaTh M HCIOJb30BaTh MPEUMYLIECTBA
KOMaHIHOW ¥ MHIMBHyaTbHOIN paboThI;

- IPUHUMATh LIEJIM COBMECTHOMU JIEATENBHOCTH,
OpPraHMU30BBIBATH U KOOPAMHUPOBATH NEHCTBUS
II0 €€ JOCTHKEHHUIO: COCTaBJIATh  ILIaH
JNEUCTBUM, PpACHPENENATh pOIM € Y4ETOM
MHEHMH YYaCTHMKOB OOCYXIaTh Ppe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJIMHHPOBATh M BBIIOJIHATH PabOTy B
YCIOBHUSIX  pEaJbHOIO, BHPTYAJIBHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

- OCYILECTBIIATH IIO3UTHUBHOE CTPATErMYECKOE
MOBEJCHUE B  pPa3IMUHBIX  CUTYyalMsX,
IPOSIBJISITH TBOPUYECTBO U BOOOpaXkeHHE, OBbITh
MHULUATUBHBIM

Osaanenue YHHBEpPCAJbHBIMHU
PeryJisiTHBHBIMH 1eHCTBUSIMU:

I') MPUHSITHE ce0sl U APYTUX JIIOJIE:

- NPUHHUMATh MOTHBBI M apryMEHThl JIPYrux
moaen pu aHaJIn3e pE3yJIbTaTOB
NEeATEIbHOCTH;

- NpPU3HABaTh CBOE INPaBO M MPaBO JPYrux
JIFOJICH Ha OIIHUOKY,

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUD C
MTO3MIIMH IPYTOro YeJIOBEKa;

y4eOHO-
MPOEKTHOMN 51

OpraHUYECKUX BEIIEeCTB IpPHU HarpeBaHUH,
MOJydeHWEe STWICHA M HU3YyYEHHE ero
CBOICTB, KaueCTBEHHbIE pEaKIMH Ha
aNIbJICTU/IBI, KpaxMall, YKCYCHYIO KHUCIIOTY;
JIeHaTtypauusi O€JKOB TMpH HarpeBaHUU,
[[BETHBIE pEAaKIUU OENKOB; MPOBOJUTH
peakuuu HMOHHOrO OOMEHa, OIpeaessaTh
Cpely BOJIHBIX PacTBOPOB, KaYECTBEHHBIC
peaknuu Ha cynbdar-, KapOoHaAT- U
XJIOPUJ-AaHHOHBI, HAa KATHOH aMMOHWUS;
pelaTh SKCIEepPUMEHTaJIbHbIE 3aJaud I10
temam "Mertamiel" u  "Hemeramnsl") B
COOTBETCTBUU C TMpaBUIAMH TEXHHUKHU
O0e3omacHOCTM  NpH  OOpalleHuu ¢

BEILIECTBAMHU " 71a00paTOPHBIM
obopynoBaHueM; MIPEJICTaBIATh
PE3yNIbTaThl XUMHYECKOTO IKCIIEPUMEHTA B
dopme 3anucu ypaBHEHUI
COOTBETCTBYIOLIUX peakuun u

dbopMynupoBaTh BBIBOABI HA OCHOBE ATHUX
pe3yJIbTaTOB

OK 07.

B o6s1acTH 3K0/10rMYECKOr0 BOCIUTAHHUSA:

- c(OPMHPOBAHHOCTH 9KOJIOTUYECKOM
KYJIbTYpbI, TIOHUMAaHHE BIIUSHHUS COLMAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSTHUE
MPUPOJHON M COLMAIIBHOM Cpenbl, OCO3ZHAHUE
rJI00aJbHOTO  XapakTepa  AKOJIOTMYECKUX
npobiuem;

- IJTAHUPOBAHUE U OCYUIECTBIICHUE NEHCTBUI B
OKpY’KaIOIlIEl Cpele Ha OCHOBE 3HAHUS LieJeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENPUSITHE AEUCTBUH, MPUHOCAIINUX
BpEIl OKPYXAIOIIEH Cpeae;

- YMEHHE TPOTHO3UPOBATH HEOIATONMPUSTHBIC
9KOJIOTHYECKHE MOCTIEICTBUS
NpeANPUHUMAEMBIX JEHCTBUN, TPEAOTBpaIIaTh
UX;
- pacummpeHue OMbITa  JEATEIbHOCTH
HKOJIOTMUYECKOI HaNpaBJIeHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKOW, MPOEKTHON 1
COLIMAJIBHON JIESITEIbHOCTH;

- chopmupoBarh TpPEACTABICHUSI: O
XUMHUYECKOM COCTaBIISIONIECH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU
XMMHUM B TIO3HAHUU SIBJICHUM TPUPOBI, B
(GOpPMUPOBAHUM MBIIUICHUST U KYJIbTYPHI
JIMYHOCTH, ee (hyHKIIMOHATBEHOM
IPaMOTHOCTH, HEOOXOAUMOM AJIsl pelieHus
MPAKTUYECKUX 3aJa4 M DKOJOTHYECKHU
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBbBIO U IPUPOAHON CpEIIE;

- YMETh co0ITI01aTh npaBuia
9KOJIOTHYECKU 1[€JIeCO00pa3HOTro
NnoBeJeHUsI B OBITYy UM TPYIOBOH

JIEATEIbHOCTH B LEISAX COXPAHEHHS CBOETrO
3I0pPOBbSl U OKPYKAIOIIEHM IPUPOSHOU
Cpensbl; YYHUTHIBATH ONacHOCTh
BO3JICUCTBUSL HA  JKUBBIE  OpPraHU3MBI
ONPENIETIEHHBIX BEIIECTB, TOHUMAasl CMBICI
[IOKa3aTesss  NPEelNelbHOM  TOIyCTUMOU
KOHIICHTPALlUH




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUATLIIMHBI

2.1. O0beM o0meo0pa3oBaTeIbHON Y4eOHON AMCUMIIMHBI M BUABI Y4eOHOH padoThl

. O0bém B
Bua yueOHoii padoThl
yacax

O0beM yueOHOoi U CHUNTHHBI 78

B TOM YHCIIE:

TEOpETHUECKOe 00yUueHue 38
JlaGopaTopHbie pabOThI 10
MPAKTUYECKHUE 3aHSITHS, B T.4. KOHTPOJIbHBIE PAOOTHI 28

U3 HUX IPOMEXYTOYHas aTTecTars B Gopme nuddhepeHInpoBaHHOTO 3a4eTa 2




2.2 TeMmaTH4yeCcKMil IJIAH U COAEPKAHME TUCHUILIHUHBI

HaunmenoBanue
pa3iesioB U TeEM

Conep:xanue yueOHOIro MaTepuasia, JJadopaTtopHble U NPAKTHYECKHE 3aHATHSA,
KOHTPOJIbHbIE Pad0ThI

Oo0Lem
4acoB

DopmHpyeMble
KOMIIeTCHIIUH

Pa3nes 1. OcHOBBI CTPOEHUsI BelleCTBa

Tema 1.1. Ctpoenue
aTOMOB XUMHWYCCKUX
3JIEMEHTOB U MPUPOA
XUMHUYECKOH CBSI3U

CoBpeMeHHass MoOJielib CTpoeHusi aromMa. CUMBOJUYECKUU S3bIK XUMHH. XHUMUYECKUU
DJIEMEHT. DJIEKTpOoHHas KoHurypanus aroma. Kimaccupukamusi XUMUYECKHX SJIEMEHTOB
(s-, p-, d-anemenTtbl). BajeHTHbIC 3JICKTPOHBL. BaleHTHOCTh. DJEKTPOHHAS MPHPOIA
XUMHUUYECKON CBS3H. DJIEKTPOOTPULIATENBHOCTh. BUibl XUMUYECKOW CBA3M (KOBaJEHTHAs,
MOHHAsI, METAJJTNYECKasi, BOJOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs

IIpakTnyeckune 3aHATHSA

Pemenue 3amaHnii Ha MCIIOJIB30BAHME XMMMYECKON CUMBOJIMKHA M Ha3BaHUN COCIUHEHUM
[0 HOMEHKJIaType MEXJAYHapOJHOIO CO03a TEOPETUYECKOM M NPUKIAJHOW XUMHUHU U
TPUBMAJBHBIX HA3BaHUM I COCTAaBJICHHMsS XUMHMUYECKUX (OpMyn JABYXaTOMHBIX
CO€IUHEHUIN (OKCHIOB, CYNb(QUAOB, THAPUAOB U T.I.) M JPYrUX HEOPraHUYECKUX
COEMHEHUH OTAEIBHBIX KIaCCOB.

[IpakTuueckue 3aJaHusl HA YCTaHOBJIEHUE CBSI3U MEXJy CTPOEHUEM aTOMOB XUMHUYECKHX
JJIEMEHTOB U IEPUOJUYECKMM H3MEHEHHEM CBOMCTB XUMHUYECKMX DJEMEHTOB M HX
COEJIMHEHUH B COOTBETCTBHH C NOJI0KEHHEM [leproandyeckoi CUCTEMBI.

OK 01

Tema 1.2.
Ileproauueckuii 3aK0H
u tabmuma J[.U.
Menpeneesa

[Tepuonnueckas cucrema xumuieckux 31aeMeHToB .M. Menneneesa. ®uznueckuii
cmbici [lepuoanueckoro 3akona JI.M1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB B
COOTBETCTBHHU C IOJ0KEHUEM XUMHUYECKOro 3yieMeHTa B [leproanueckon cucreme.
MupoBo33peHueckoe u HaydHoe 3HadeHue [lepuonnueckoro 3akona JI.11. Menneneesa.
[Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

IIpakTHYecKkue 3aHATHA

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUN HA XapaKTEPHU3ALUIO
XUMHUYECKHX 3JIEMEHTOB «MeTalInuecKue / HeMeTalIn4ecKue CBOUCTBA,
SJICKTPOOTPUHATCIIBHOCTE XUMHUYCCKUX 3JIEMCHTOB B COOTBETCTBUH C UX SJICKTPOHHBIM
CTPOEHUEM H IIOJIOKEHUEM B IIEPUOANYECKON CUCTEME XUMHUUECKUX d1eMeHToB 1. 1.
Menneneena

OK 01
OK 02

Pa3pnen 2. XuMu4yeckue peakuuu




Tema 2.1. Tunsr
XAMHYECKUX PEaKUi

Knaccudukanms 1 TUITBI XUMHUYECKUX PEAKIUi C y9aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocrapneHue ypaBHEHUHN peakiuid COeAMHEHUS, Pa3JIOKEHUS, 3aMEILIeHHs], 0OMEHa, B T.4.
peaKIuii TOpeHMs, OKHUCICHHUSI-BOCCTAHOBIJICHHUS.

ypaBHeHI/ISI OKHUCJIICHUA-BOCCTAHOBJICHUSL. CTGHGHB OKHUCJICHUA. OKI/ICJII/ITGHL )41
BoccTaHOBUTEh. COCTaBICHUE U YPAaBHUBAHUE OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxuii METOJIOM AJIEKTPOHHOTO Oatanca. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH
B IIPUPO/IC, TPOU3BOACTBEHHBIX MPOIIECCaX U KUZHEICATSIbHOCTH OPTraHU3MOB

IIpakTnyeckue 3aHATHSA

KonnyectBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U
pacueTsl MO YPAaBHEHMUSIM XHMHUYECKUX peakuuid. Moyl Kak eJuHHIa KOJWYEeCTBa
BeniecTBa. MomsipHass mMacca. 3aKOHBI COXPaHEHMsI MacChl U DHEPrUMM. 3aKOH ABOrajapo.
Mounsipablii 00beM razoB. OTHOcUTEIbHAs IUIOTHOCTh ra3oB. Pacyersl 1o ypaBHEHUSIM
XMMHUYECKHUX pEeaKIHil ¢ UCIOIb30BaHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIIOBHS) I'a30B,
KOJINYECTBA BEILECTBA

OK 01

Tema 2.2.
DIEeKTPOTUTHYECKAS
JIMCCOIMAIINST K MOHHBIN
oOMeH

Teopust »nexTponuTudeckoil auccounanu. VOHBL. DNEKTPOIMUTHI, HEIIEKTPOJIUTHI.
Peakuuu nonHoro ooMena. CocraBieHue peakluii HOHHOTO OOMEHa MyTeM COCTaBJICHUS
UX TIOJNHBIX W COKPAIICHHBIX HMOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIC pPEAKIIHH.
3amaHust HA COCTABIICHHE MOHHBIX PEaKIHi

JlabopaTropHble 3aHATHUS

JlaGopatopHas paboTa “Tunbl XUMHYECKUX peaKIvi’.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX U 00pa3yIOLIUXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBenenne peakiiuit HOHHOro oOMeHa, onpezeIeHue
CpeJibl BOJHBIX PACTBOPOB. 3aJaHUsI HA COCTABJICHNE HOHHBIX peaKIUi

KonTposbHnas padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUYCCKUE PCAKIIUU

OK 01
OK 04

Pa3nen 3. CTpoeHue u cBoiicTBAa HEOPraHUYeCKUX BellecTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

[Tpeamet Heopranmveckoit xumun. Knaccudukammsi HeopraHu4eckux BemecTB. [IpocTeie
U CJIOKHbIE BellecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEUIECTB (OKCUABI, THIPOKCUIBL,
KHCIIOTHI, COJIN). B3auMOCBSI3b HEOPraHMUECKHUX BEIIEeCTB. ATperaTHble COCTOSHUS
BemiecTBa. Kpucrammdeckne u amopHbIe BemmecTBa. THITB KPUCTAIUTMYECKUX PELIETOK
(aTromHas1, MOJEKyJISIpHAsl, HIOHHAs!, MEeTa/lIn4YecKas). 3aBUCUMOCTh (hU3HUECKUX CBOWCTB
BELIECTBA OT TUIA KPUCTAIINYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH
BEILIECTB OT BUJa XUMUYECKON CBS3H U TUIA KPUCTAJUIMYECKON pemieTku. [IpruunHsl
MHOT000pa3usl BEIeCTB

IIpakTHYeckne 3aHATHS

HomMmeHnkiiatypa HeOpraHmueckux BEIIECTB: Ha3BaHUE BEUIECTBA UCXO/IS U3 UX
XUMHYECKOH (POPMYJIIBI T COCTABICHHE XMMHUYECKON (OPMYJIIBI UCXO/Is U3 HA3BAHUS
BemiectBa 1o mMexxaynapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIATYDE.

Pemenne mpakTHYecKUX 3alaHUi MO KiIacCH(UKAMKA, HOMECHKJIATYPE M XUMHUYCCKHM
dbopMyllaM HEOPraHWYECKUX BEIIECTB PA3UYHBIX KJIAcCOB (yrapHbId ras, YrIeKUCIbIN
ra3, aMMHaK, ranieHasi u3BeCThb, HeTaleHasi U3BeCTh, MUTHEBAs COJIA U JIPYTUX): HA3bIBATh
Y COCTaBJIATH (OPMYIIBI XUMHUUECKHUX BEIIECTB, OMPEAEIATh MPUHAICKHOCTD K KJIacCy.
HcTounnku XuMHYeCKOl HHPOpMAIH (CPEICTB MAacCOBOM MHpopMaIuu, ceth MaTepHEeT
u apyrue). [lonck nabopMauu no Ha3BaHUIM, UACHTU(PUKATOPAM, CTPYKTYPHBIM

dhopmynam

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE CBOCTBA
HEOPraHUYECKHX
BEIICCTB

Meramnbl. O0nme Gpusnueckne 1 XUMUIecKue cBoiicTBa MeTayuioB. CriocoObl OTydeHHS.
3HayeHHe METAUIOB U HEMETAJVIOB B npupoac MW XKUBHCACATCIbHOCTU YCJIOBCKAa U
opraun3MoB. Koppo3uss MeTayuioB: BUABI KOPPO3HMH, CHOCOOBI 3alIUTHl METAIOB OT
KOPPO3HHU

Hemeramnsl. OOmme ¢usnyeckue UM XUMHUECKHE CBOICTBa HEMETalIoB. THUIMHMYHBIE
cBoiictBa HemerauioB [V— VII rpynn. Knaccudpukanus u HOMEHKIaTypa COEIMHEHUN

HCMCTAJIJIOB. prTOBOpOTLI OMOTCHHBIX 3JIEMCHTOB B pupoac

XHUMHUYeCcKHe CBOMCTBA OCHOBHBIX KIIAaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/I}IOB,
TUAPOKCUIO0B, KUCIIOT, cojieil u I[p) 3aKOHOMCpHOCTI/I B U3MEHEHUM CBOMCTB MPOCTBIX
BCIICCTB, BOOOPOJHBIX CoeHHHeHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

OK 01
OK 02




IIpakTuyeckune 3aHATHSA

CocraBiieHHE YpaBHEHMH XUMHYECKMX pEAaKLMH C y4acTUEM IPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX BEUIECTB: METAIJIOB M HEMETAJUIOB; OKCHJIOB METaJJIOB, HEMETAIIOB U
aM(QOTEpHBIX DJIEMEHTOB, HEOPraHWYECKHX KHUCIOT, OCHOBaHMHA U aM(OTepHBIX

T'MJIPOKCUI0B; HEOPraHUYECKUX COJIEH, XapaKTepU3YIOUINX UX CBOWCTBA. 2

Pemenune npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA, COCTaB,

IoJIy4eHHe U 0e30MacHOE MCII0JIb30BaHNE BaKHEHIINX HEOPraHUYECKUX BELIECTB B OBITY

U IPAKTUYECKOH 1€ATEIbHOCTH YEJI0BEKa
Tema 3.3. JlaGopaTopHble 3aHSITHSI OK 01
Wnentudukanus JIaGoparopHas pabota «neHTH(pUKAIMSI HEOPTAHUUECKUX BEIIECTBY. OK 02
HEOpraHMYeCKUX Pemenue »sKcnepuMEHTaNbHBIX 3aJad IO XUMHUYECKUM CBOMCTBAM MeETAUIOB U OK 04
BEIIECTB HEMETAJIJIOB, 10 PAaCIIO3HABAHUIO U MOJIYYEHHUIO COEAMHEHUIH METAIJIOB U HEMETAJJIOB. 2

WnenTudukanus HEOpraHMYeCKUX BEIIECTB C MCIOJIb30BAaHUEM HUX (PU3UKO-XUMHUECKUX

CBOWCTB, XapaKTEPHBIX Ka4eCTBEHHBIX peakimii. KauecTBeHHbIE peakiuu Ha Cyibdart-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI
KonTpoJsbHas padora 2 |CBoiicTBa HEOPraHMUECKUX BEILIECTB 2
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCKHX BelllecTB 22
Tema 4.1. [losiBieHME 1 pa3BUTHE OPTAHMYECKOW XMMHHU Kak HayKu. [Ipeamer opranndeckou OK 01
Knaccugukanus, XUMHUU. MeCTO ¥ 3HaYeHHEe OPraHMueCKOM XMMUHU B CUCTEME €CTECTBEHHBIX HayK.
CTpOEHHE U XUMUYECKOE CTPOCHHME KaK TMOPSAOK COEAMHEHHMs] aTOMOB B MOJIEKYJIE COIJIACHO HX
HOMEHKJIaTypa BaJIEHTHOCTH. OCHOBHBIE TOJOXEHUS TEOPUH XHUMHUYECKOTO CTPOEHHS OpPraHMYeCKUX
OpraHMYEeCKUX BellecTB | coenuHeHud A.M. bBytnepoBa. VYriaepoaHbli CKeleT OpraHM4eCKOW MOJEKYJIBL.

3aBUCUMOCTb CBOMCTB BEILIECTB OT XHUMHYECKOIO CTPOECHHsA MoOjeKyl. M3omepus u 2

HU30MEDPBI.

[lonatue o ¢yaxnauonaneHoi rpynme. Panukan. Ilpunnunsr — knaccudukanum
OpPraHWYECKUX  COCIMHEHHH. MexayHapoJHas  HOMEHKJIATypa W IPUHLUIIBI
HOMEHKJIaTypbl OpraHuyeckux coequHenuil. [lonsarue o6 a3oTcoaepxKaumx COeMHEHUX,
OMOJIOTMYECKM aKTHUBHBIX  BellecTBax  (yryieBojax, JKuUpax, Oeimkax ©  Jp.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHUAX (MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO)




IIpakTuyeckune 3aHATHSA

Homenknarypa OpraHW4ecKMX COCIWHEHUH OTIENBbHBIX KJIACCOB  (HACHIIICHHEIE,
HEHACBIIIEHHBIE ¥ apOMAaTUYeCKHUE YIJIEBOAOPOABI, CIHPTHI, (EHONBI, abJICTHIIbI,
KETOHBI, KapOOHOBBIE KHCIOTHI W Ap.) CocraBieHWE TOMHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (DOpPMyJT OpPraHMYECKUX BEIIECTB OTICIBHBIX KJIACCOB, HCIONB3YS HX
Ha3BaHWsI O CHUCTEMATUYECKOW W TPUBHAIBHONH HOMEHKJIATYpe (ITHIJICH, AalleTUJICH,
rauieput, Qenon, Gopmaibaerun, YKCycHash KUCIOTa, TIUIMH). PacueThl mpocreiiieit
(hOpMyIIbI OPraHuYeCcKO MOJICKYIIBI, HCXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COeIMHEHUN

@OU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKUX COEAMHEHUH OTIENIbHBIX KIAcCOB
(ocobeHHOCTH KIIacCH(PHKAIMK U HOMEHKJIATYPhl BHYTPHU KJIacca; TOMOJOTHUYECKUH Pl U
obmas ¢opmyna; mzomepus; (pU3MUECKUE CBONCTBA; XMMHUYECKHE CBOWCTBA; CIIOCOOBI
MI0JIy4EHUs):

— TpelieNibHbIE YIJIEBOA0OPOAbI (aJIKaHbl U LMKJIOATKaHbl). 'OpeHre MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B IPOMBIIIJIEHHOCTH U ObITy. CBOHCTBa HPHUPOJIHBIX
YIIIEBOJAOPOAOB, HAX0XKICHHUE B IIPUPOJIE U IPUMEHEHHE aJIKaHOB;

— HenpeeNbHble (AIKEHbl, AJIKUHbl M aJIKaJUEHbl) U APOMATUYECKUE YIJIEBOJOPOJIBI.
I'openue aneTniieHa KaKk MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JUISL CBAPKU U PE3KU
METAJIJIOB

— KUCJIOPOJICOJIEpIKAIINE COSAUHEHHS (CIUPTHI U (PEHOIIBI, KApOOHOBBIE KUCIOTHI B 3(UPHI,
IbJETUABl U KETOHBI, XKUPBI, yriaeBosl). IIpakThueckoe NMpUMEHEHHE STUIIEHTIIUKOJIS,
rmuepuHa, ¢eHona. Ilpumenenne gopmanbaernia, aneTaabAeruia, YKCyCHOM KHCIOTBI.
MBpbL1a Kak COJIM BBICIINX KAPOOHOBBIX KUCJIOT. MoloII1e CBOWCTBA MblIa

— a30TCo/IepIKaILIHE COCIMHEHUS (amuHBI u AMUHOKHCIIOTBHI, Oenkn).
BbicokomonekynspHble  COeTUHEHUs (CHHTETHYECKHEe U OMOJOTHMYECKU-aKTHBHBIE).
MoHomep, nonuMmep, CTpYKTypHoe 3BeHO. [lonmmepusanus STHIIEHA KaK OCHOBHOE
HaIPAaBJICHUE €T0 UCIIOJIb30BAHMS.

I'emeTnyeckas CBA3b MCKAY KjlaCCaMH OPraHNn4YCCKUX COCI[I/IHGHI/Iﬁ

IIpakTHYecKkne 3aHATHA

CBolicTBa OPraHUYECKUX COCAMHEHUN OTIENbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXyHapOaHas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CIIOCOObI MOTyUeHHS] ):
npeieibHble (aTKaHbl M LUKJIOAJIKAHbI ), HENpeleIbHbIe (aJIKEHbI, aTKUHBI U aJIKaJUEHbI) U
apOMAaTUYECKUE YIIIEBOIOPOJIbl, CIUPTHI M (PeHOIIBI, KAPOOHOBBIE KUCIOTHI U APUPHI,
aJbJIETU/Ibl U KETOHBI, aMUHBI U aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COSTUHEHMSI.
3a/laHusl HAa COCTaBJIIEHUE YPABHEHNH XMMUUYECKUX PEAKLIU C y4aCTHEM OPraHMYECKHUX

OK 01
OK 02
OK 04




BCIICCTB HAa OCHOBAHHHU UX COCTaBa U CTPOCHUA

I[IpakTnyeckue 3aHATHS

CocraBiieHHE CXeM peaklUi (B TOM YHUCIE 10 NPEUIOKEHHBIM LENOYKaM MPEBPALLEHUI),
XapaKTepU3YIOIIUX XUMHYECKHE CBOMCTBA OPraHMYECKMX COCIUHEHUN OTHEIIBHBIX
KJIACCOB, CIIOCOOBI X MOJMYyYCHHS U HA3BaHUE OPraHMYECKUX COCTUHEHUN IO TPUBUATBHON
WIM MEXAYHApOAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pemienne  npakTUKO-OPUEHTHUPOBAHHBIX  TEOPETHMYECKUMX  3aJaHUM  Ha  CBOWCTBA
OPraHMYECKHUX COCOUHEHUN OTAEIbHBIX KJIACCOB

JlabopaTopnasi paGora‘“IIpeBpalieHns opraHM4eCKUX BEIIECTB IIPU HarpeBaHUu".
[Tonydyenue sTHiIeHA M U3y4EHHE €ro CBOMCTB. MoJenupoBaHUe MOJEKYJI M XUMHUYECKUX
IPEBpALCHUH Ha IPUMEPE ITaHa, STUIICHA, alleTUIICHA U JIp.

Tema 4.3.
Nnentudukanus
OpPraHMYECKHUX BEIIECTB,
X 3HAYCHUE U
MpUMEHEHNE B OBITOBOM
Y IIPOU3BOACTBEHHOMN
JIeSITEIILHOCTH YeJIOBEKa

buoopranuueckue coeauHeHus. llpuMeHeHHe W OHONOTMYEcKas pOJIb YIJICBOOB.
OxuceHne yrieBoI0B — UCTOYHUK YHEPTUU JKUBBIX opraHu3MoB. O01acTv MpUMEHEHUs
aMHHOKHUCIIOT. [IpeBpanieHuss OeNKOB NMHIM B OpraHu3Me. buosjorudyeckwe (GyHKIUU
OenkoB. buonorumdeckne QyHKIHH KUPOB. PoNb OpraHMYECKOW XWUMHUU B PEIICHUU
po0JIeM MUIIEBON 0€30MaCHOCTH

Ponp opraHuueckoil XMMUM B pEHIEHUHM NIpOOJEM 3HEPreTudeckol Oe30MacHOCTH, B
pPa3sBUTHUM MEAMLIMHBI, CO3JaHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHHKOB 3SHEPrUU
(anmpTEepHATUBHBIE UCTOYHUKH 3HEprun). OnacHOCTh BO3JEHCTBHUS Ha JKUBBIE OPTaHU3MBbI
OpPraHUYECKUX BEIIECTB OTHENBHBIX KJIaccoB (YIrJIeBOJOPOIbI, CHHUPTHL, (HEHOIBI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJMBAECTUABI U JAp.), CMBICH IOKa3aTelsl MpeleibHO
JOITYCTUMOM KOHIIEHTpAIlu1

JlabopaTropHble 3aHATHUS

JlaboparopHas pabora: “Unentudukanus OpraHUYeCKUX COCIUHEHHH OTIENbHBIX
KJ1acCOB”

Unentudukanuss OpPraHUYECKUX COEAMHEHUN OTIENbHBIX KJIAaccoB (HA MpuMepe
aJbJACTUJIOB, KpaxMasa, YKCYCHOU KHUCIIOTHI, OCJIKOB U T.II.) C UCIIOJIb30BAaHUEM UX (DU3UKO-
XUMHYECKHX CBOWMCTB U XapaKTePHBIX KAYECTBEHHBIX peakiuil. JleHarypauus Oenka mpu
HarpeBaHuu. [[BeTHbIe peaknuu OenKoB. BO3HWKHOBEHHE aHAIMTHYECKOTO CHUTHAJA C
TOYKM 3pPEHUS XUMHUYECKHUX TMPOLECCOB MPU MPOTEKAHWU KAYECTBEHHOW pEaKIUH,
MTO3BOJISIONICH WICHTU(DUIIMPOBATH MTPEAJIOKEHHBIE OPTaHUYECKHE BEIIECTBA

KonTposbnas padora 3

CrtpyKTypa 1 CBOICTBA OPraHUYECKUX BELLECTB

OK 01
OK 02
OK 04

Pa3nes 5. Kunernueckne 1 TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX pPeaKIui




Tema 5.1. CkopocTb CKopocTh peakiuu, e€e 3aBUCUMOCTh OT Pa3jMYHbIX (PAKTOPOB: MPHUPOABI PearupyroInX OK 01
XUMHUYECKHUX PEAKIIHIA. BEIIECTB, KOHIICHTPAIMM PEarnpyloIIUX BEHIECTB, TEMIIEPaTypbl W  IUJIOMIAJH OK 02
XHUMHYECKOE PAaBHOBECHE | pEAKIIMOHHON TMOBEPXHOCTH. TemnoBble 3(PQPEKThl XUMHUUYECKHX peakuuid. OK30- U
SHAOTEPMUUYECKUE, PEAKLIUH.
OO6patumocTh peakiuil. XUMUYECKOe PaBHOBECHE M €ro CMEIIeHHE MOJ JeWCTBUEM
pa3nuYHbIX (aKTOpOB (KOHIEHTpAIMs PEareHTOB WU IMPOIYKTOB PEAKIIMH, JaBIICHUE,
TeMIeparypa) JUisl CO3JaHMsl ONTHUMAJIbHBIX YCIOBHUH MPOTEKAHUA XUMHUYECKUX
npoueccos. [Ipunnun Jle-IllaTense
IIpakTHYeckune 3aHATHS OK 01
Pemenne npakTUKO-OPUCHTHPOBAHHBIX 33JaHUN Ha aHAINU3 (AKTOPOB, BIHUSIOIMINX HA OK 02
W3MEHEHHE CKOPOCTH XUMHYECKOW peaklud, B T.4. C TMO3UIUN HKOJIOTMYECKU
1eJ1IecO00pa3HOro MOBENCHHSI B OBITY M TPYIOBOM NEATENFHOCTH B IENISAX COXPAHEHUS
CBOETO 3/I0POBbSI U OKPYXKAIOIICH MPUPOAHOMN Cpebl.
Pemenne npakTuKO-OpHEHTHPOBAHHBIX 3a/IaHUN Ha NIpUMeHeHHne npuHiuna Jle-Illarense
JUIS HAXOXKJICHUS HAMpaBJICHHs CMEIICHUS PaBHOBECHS XUMUYECKOW pEeakIuy W aHaIu3
(haKkTOPOB, BIMSIFONIMX HA CMEIICHHE XUMHUYECKOTO PABHOBECHS
Pasznea 6. PacTtBopnl
Tema 6.1. PactBopenue kak gusnko-xuMmuyeckuit mporecc. PactBopel. CriocoObl MPUTOTOBIICHUS OK 01
[lonsTue o pacTBopax pactBopoB. PacTBopumocTs. MaccoBasi 1011 pacCTBOPEHHOT'O BELIECTBA. OK 02
CMmbIc TOKa3zaTenss MpeNelbHO JOMYCTHMOW KOHIEHTPAllMd W €ro HUCHOJIb30BaHUE B OK 07
OLICHKE 3KOJIOTUYECKON OE30MacCHOCTH.
[TpaBuiia SKOJIOTHYECKH 11€IeCO00Pa3HOTr0 MOBEACHHS B ObITY U TPYJOBOH JIEATEIHHOCTH B
LENSIX COXPaHEHMsI CBOEro 3[0pOBbS M OKpY)KAlOIIEeW MPUPOAHON Cpelbl; OMNacHOCTh
BO3JICHICTBHS HA KUBbIE OPraHU3MBbI OMPEICTICHHBIX BEUIECTB.
TeMva 6.2. MiccnieioBanye | Perenne npakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3a1aHHii Ha PACTBOPBI, HCIIOIb3yeMbIE OK 01
CBOUCTB pacTBOPOB B OBITOBOM M TMPOM3BOICTBEHHOM JIEATEILHOCTH YeI0BEKA OK 02
JlabopaTopHbIe 3aHATHS OK 04
JlabopaTtopHnast pabota «[IpuroroBieHue pacTBOPOB».
[IpuroToBneHne pacTBOPOB 3aJaHHOW (MaccoBOW, %) KOHIEHTpamuu (C TPAKTHKO-
OPUEHTHPOBAHHBIMHU BOMIPOCAMHU) U OTIPEICTICHUE CPE/IbI BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha MPUTOTOBIICHUE PACTBOPOB
Pasnen 7. Xumusi B ObITY ¥ IIPOU3BOACTBEHHOM IeATEILHOCTH YeJI0BeKa OK 01




Tema 7.1. Xumus B ObITY
Y IIPOU3BOJCTBEHHOMN
NESITEIbHOCTH YEJIOBEKa

Hogeitimme nocTHXeHUS XMMHYECKOM HAYKU U XMMHYECKOM TEXHOJIOTMU. Poib XuMuu B
00€CIeUeHU SKOJOTUYECKOM, SHEPreTUYECKON M MUILEBOW O€30MacHOCTH, Pa3BUTHHU
MemuiuHbl. IlpaBuia mowcka M aHaM3a XUMHYECKOWM WHOOpPMAIMU W3 Pa3IMYHBIX
UCTOYHUKOB (Hay4dHast ¥ y4eOHO-HAY4YHAs JIUTEPATypa, CPEICTBA MAcCOBOW MH(popMammu,
cetb IHTEpHET)

IIpakTHYeckne 3aHATHS

ITonck m aHanu3 KEWCOB O MPUMEHEHHH XMMHYECKUX BEIIECTB M TEXHOJOTHUH C y4EeTOM
Oyaymiet mpodeccHOHABHON NEATENBHOCTH [0 TEeMaM: BAXHECHUIINE CTPOUTEIbHBIC
MaTrepuaibl, KOHCTPYKIIMOHHBIC MaTepUalibl, KPAaCKH, CTEKIIO, KEpaMUKa, MaTepUuabl JIs
9JEKTPOHUKH, HAHOMATepUalbl, TEKCTUJIbHBIE  BOJIOKHA, HCTOYHMKHA  HHEPTHUH,
OpraHUYEeCcKHe U MHUHEpaIbHbIE YI0OPEHHUS, T€KapCTBEHHBIC BEIIECTBA, OBITOBAS XHUMHUSL.
3amura: [IpencraBineHue pe3yabTaTOB peIICHHsS KEHCOB B (QopMe MUHHU-AOKIAAA C
Mpe3eHTalue

OK 02
OK 04
OK 07

HpOMe)KyTO‘lHaﬂ aTrecranusd 1mo IMCuHuIJIMHEe (3aqu)

Bcero

78




3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA30OBATEJIBHOM
TACIATLITAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHn 0

Jlist peanu3anuy mporpamMMbl JUCHUILIMHBL TOJDKHBI OBITh MPEyCMOTPEHBI CIEAYIOIIHNE CIEeIHAIbHbIC
MOMEIICHUS: y4eOHBIH KaOMHET XUMHUH W/WIN y4eOHOU XUMUYECKOH 1abopaTopHH.

OO6opynoBanne y4yeOHOro kaO0uHeTra (HArJIs/IHbIe MOCOOMSs): HAOOPHI MIAPOCTEPIKHEBBIX MOJIEICH
MOJICKYJ, MOJENIN KPUCTAJUIMYECKHX PEIIETOK, KOJUIEKIIMU TPOCTHIX M CIOXKHBIX BEIIECTB H/HIN
KOJUIEKIIMM TIOJMMEPOB; KOJUICKIMS TOPHBIX MOPOJ U MHUHepaioB, Tabnuia MeHxaeneeBa, yueOHbIE
(bunbMebl, UG POBBIE 00pa30BaTEIbHBIEC PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHHsI: KOMIIbIOTEp C YCTPOMCTBAMH BOCIPOU3BEACHMS 3BYKA, MPUHTED,
MYJIBTUMEANA-TIPOCKTOP C SKPAaHOM, MYJIbTUMEANMHASA JOCKA, YKa3Ka-MPe3eHTep sl MPe3eHTaIUi.
OolopynoBanue Jjadoparopum U padodyux MecT JA0OPATOPUM: MEH3YPKH, MUIMETKU-KaNEIbHUIIBI,
TEPMOMETPBI, MHUKPOCKOI, JyIbl, MPEIMETHbIE M IOKPOBHBIE CTEKJa, IJIAHIIETHI JI KareJlbHBIX
peaknmii, QuIbTpOBaIbHAS Oymara, HPOMBIBAIKH, CTEKJISIHHBIE TPOOMPKU, PE3UHOBHIE TPOOKH,
dboHapuKku, HaOOp PEAKTHBOB, CTCKIISIHHBIC MAJIOYKH, IITATHUBBI IS MPOOMPOK; MEpHBIC IHIHHIPHI,
BOPOHKH CTEKJISTHHbIC, BOPOHKH jeiuTenbHble uauHapuueckue (50-100 mu1), CTYIKH € HECTHKOM,
dapdopoBbie YalIKy, TUHIETH, GUIBTPHI OyMa)kHbIe, BaTa, MapJis, YacCOBbIE CTEKJIA, HJIEKTPOILTUTKU,
n1abopaTopHbIE MITATUBBI, CIUPTOBBIE TOPENIKH, CIIMYKH, IPUOOp 7S MOJIyuYeHHUs ra3oB (WU nmpoOupKa ¢
ra300TBOJHON TPYOKOil), AepKaTtenu JUisl MPOOUPOK, CKISHKU JJISl XPaHEHUS PEaKTHBOB, Pa3/IaTOUHBIC
noTku; xumudeckue crakansl (50, 100 u 200 mun); mImaTenau; TUHLIETHI; TUTEIbHBIE NI, CEKYHIOMEPHI
(Taitmepsl), mepHbie TpoOupku (Ha 10—20 mu1) u mepHbie Koaobl (25, 50, 100 u 200 mut), BoasiHas OaHs
(w1 TepMmocTaT), CTEKJSHHBIC MaJIOYKH; KOHMYECKHE KOJObl st tutpoBanus (50 u 100 mn);
WHJIUKATOPHBIC MOJIOCKH ISl omnpezaenenuss pH u cranmapTHas MHAMKATOPHAS IIKaJa; YHUBEPCAIbHBIN
uHaukaTop; nunetkud Ha 1, 10, 50 mu (mnm nosatopsl Ha 1, 5 u 10 mut), OropeTku JUisi TUTPOBAHUSA,
MeauiuHckue mrpuikl Ha 100—150 My, nmaGopaTopHbIe W/WIM aHAIMTUYECKHE Becbl, pH-MeTpsi,
CYIIMJIBHBIN mIKag, 1 p. TabopaTopHOE 000PYAOBaHHE.

3.2. UndopmanmnonHoe odecneuenne 00ydeHust

OcCHOBHbBIE HCTOYHUKH:

1. Ta6puensn, O. C. Xumus: 10-ii xmacc: 0a3oBbiii ypoBeHb: yueOHuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnaakoB. — 6-e u3z., crep. — Mocksa: [Ipocsemenune, 2024. — 128 ¢c. — ISBN
978-5-09-112176-6. — URL.: https://e.lanbook.com/book/408671 (nata oOpamienus: 8.02.2024).

2. Tabpuensn, O. C. Xumus: 11-if kmacc: 6a3oBbiii ypoBeHb: yueOHuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnaakoB. — 6-¢ u3n., crep. — Mocksa: I[Ipocsemenne, 2024. — 127 ¢. — ISBN
978-5-09-112177-3. — URL.: https://e.lanbook.com/book/408668 (n1ata obparienus: 8.02.2024).



4. KOHTPOJIb Ml OIEHKA PE3VJIbTATOB OCBOEHUS OBIIEOBPA3OBATEJILHOM
TACIATLITAHBI

KoHTpoub 1 OlLleHKa Pe3yabTaTOB 00Y4YEHHs OCYIIECTBIIAETCS MPENoAaBaTeNIeM B MPOLecce MPOBEICHUS
IIPAKTUYECKUX 3aHATHH U J1aOOpaTOpPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBIMNOJIHEHUS 00y4YaroIMMUCS
UHAMBUIYQJIBHBIX 3aJjaHUi, IPOEKTOB, HCCIeJOoBaHUM. Pe3ynbraTel 00ydeHHs ONpENENsIoT, YTO
o0yyaromuecs JOJDKHbI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH 1O 3aBEPILICHUH U3YUEHHS JUCLIUITIIMHBL.

Js (hopMuUpoOBaHMsl, KOHTPOJIS U OLIEHKU PE3Yy/IbTaTOB OCBOCHUS Y4EOHOM AMCHUILIMHBI UCIIOJIb3YeTCs
CHCTEMa OLIEHOYHBIX MEpOINPHATUH, MPEACTABIAIOMAs CO00M KOMIUIEKC YYeOHBIX MEpOIPHSTHH,
COTJIACOBAHHBIX C pe3yapTaraMu o0ydeHus u chopmynupoBanHbix ¢ yuetoM ®I'OC COO (mpenmeTHbie

pe3yabTaThl 1o aucuuumnae) u GroC CIIO.

Oo6mas/mpodeccuonanbHas Paznen/Tema THI OLIEHOYHBIX MEPOIIPUATHI
KOMIIETECHIIMS

OK 01. Betoupats cioco6st [P 1 Temsr 1.1, 1.2 Ycrapiii onpoc  TectupoBaHue,
perieHust 3amagy [P 2 Temer 2.1, 2.2 Pemienue 3anau. IlpakTuyeckue
po(hecCHOHATLHOM P 3 Temn1 3.1, 3.2,3.3 pabotel. JlabopatopHbie padOTHI.
NIesITEILHOCTH, P 4 Temr1 4.1,4.2,4.3 Pa3HoypoBHEBBIE 3aJaHUS.
[IPUMEHUTEIBLHO Kk [P 5 Tema 5.1 BBIITOIHEHUE KOHTPOJIBHOTO
Pa3JIMYHBIM KOHTEKCTaM. P 6 Temsl 6.1, 6.2 TecTa.

P 7
OK 02. OcymectBasate [P 1, Temsr 1.2 [IpakTHyeckue paboTHI.
ITOYCK, aHaJIN3 u [P3, Tems 3.1.,3.2,3.3 KonTtposibHbIe paboTHLI.
MHTEPIPETAIUIO P 4, Tems1 4.2, 4.3 Pa3HoypoBHEBBIE 3aJaHUSI.
nH(OpMaIny, P 5 Tema 5.1 Keiic-3ananus. Pemenue 3amau.
HE00X0AUMOMI mis [P 6 Temnr 6.1, 6.2 XapakTeprucTHKa BEIIECTB.
BBIIIOJTHEHUS 3agau P 7 BrinosiHeHue KOHTPOJIBHOTO
npodeccuoHanbHOM TecTa
e TeTbHOCTH
OK 04. PaGoratp B |P2,Tema2.2 [ IpakTHKO-OPUEHTUPOBAHHBIE
KOJUIeKTHUBe U Komasje, [P 3 Tewma 3.3 3ajaHusl, JabopaTopHble paboTHI,
A dhekTHBHO P 4, Tems1 4.2, 4.3 Keiic-3agaHus
B3aUMOECHCTBOBATh ¢ P6Tema6.2
KOJUIEraMU, PyKOBOJICTBOM, [P 7
KJIMEHTaMU
OK 07. CopnetictBoBath [P 6 Tema 6.1 [ IpakTHKO-OPUEHTUPOBAHHBIE
COXPAHEHUIO OKpyxkaromen [P 7 3aJaHus. Kelic-3aganus.
Cpelbl, MopenupoBaHue MPOLECCOB B
[pecypcocOepeKeHutIo, OKpYXarollel cpele Ha OCHOBE
b dexTuBHO AeicTBOBATH M3y4EHHOTO MaTepHaia.
B YpE3BBIYANHBIX
CUTYyaIUsIX
OK 09 Hcnons3oBare P 1, Temsr 1.2 [IpakTHueckue paboTHL.
H(pOpMaIlMOHHBIE P 3, Temsr 3.1.,3.2,3.3 KoHTposibHbIE paboThL.
TEXHOJIOTHHI B P4, Temsr 4.2,4.3 Pa3zHOypOBHEBBIE 3aaHUA.
npodeccCuoHaNbHOM P 5 Tema 5.1 Keiic-3aganusi. Pemenue 3anau.
JIESITETbHOCTH. P 6 Temsl 6.1, 6.2 XapakTepruCcTHKA BEMIECTB.

P 7 BolirnonHenue KOHTPOJIBHOIO

recTa
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