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1. OBIIIAA XAPAKTEPUCTHUKA PABOYEW IHPOI'PAMMBbI
OBIIIEOBPA3OBATEJIbHOM JUCHUIIJIAHBI «XUMMUS»

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl TMpo(ecCHOHATbHOI
o0pa3oBaTeIbHOM MPOrPaMMbI
O61ueo6pazoBaTenbHas JUCHUIUIMHA «XUMUS» U3ydaeTcsi Ha 6a30BOM YpOBHE B
0011e00pa3oBaTebHOM 1UKJIE Y4YeOHOro IlaHa OCHOBHOW MpodecCHOHaTbHON
obOpazoBaTenpHOM MporpaMmbl 1o crneruaibHocTd 40.02.01 IlpaBo u opranu3anus
COIMAJILHOIO0 O0ecreueHus

TpynoeMKOCTh AUCIIUIUTHHBI « XUMU» Ha 6a30BOM YPOBHE COCTABIISIET 78 4acos,
13 KOTOPHIX 64 yaca — 6a30BbIi MOYJH (6 pa3aeioB) U 8 4acoB — MPUKIIATHON MOTYITb
(1 pazmen), BKIIIOYAIONIMN NPAKTUKO-OPUEHTHUPOBAHHOE COJEPKAaHUE KOHKPETHOM
npodeccuu WM CrenruaabHOCTH.

[IpukmanHol MoOAy/db BKIOYAaeT oauH pasnaen. Pasmen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHONM  JEATENBbHOCTH  4YEJIOBEKa»  peanu3yercs ISl BCEX
npodeccuit/crnenuaibHOCTe Ha Marepuaie KEHCOB, CBSI3aHHBIX C JKOJOTUYECKOU
0€30MacHOCThI0O M OLIEHKOM  TMOCHEACTBUI  OBITOBOM M MPOU3BOJACTBEHHOMU
NEATeIbHOCTH, 1O  OTpacisM Oyayuied  npodecCHOHAIIbHOW  NIeSITENbHOCTH
o0yyJarommxcs.

[lepuon oOydeHus u pacipeiesIeHUe o CEMECTpam orpeessaeT oopa3oBaTeabHas
OpraHu3alus CaMOCTOSITEIbHO, C YYE€TOM JIOTUKH (DOPMUPOBAHUS MPEAMETHBIX
pE3yNbTATOB, OOMIMX M MTPO(PECCHOHATEHBIX KOMIETEHITUN, MEKITPEAMETHBIX CBSI3EH C
JPYTUMU TACHIUTTHHAMU 00111e00pa30BaTeIbHOTO U 00IIenpodhecCHOHATBFHOTO IUKIIOB
y4eOHOrO IJIaHa.

1.2. Ilesiu ¥ uIaHMpYyeMble pe3yJabTaThl 0CBOCHHUS AUCHHUIIINHBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XUMHUYECKOM COCTaBIAIOLICH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPA KaK OCHOBBI IPUHSATHS PEIICHUI B )KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBEJICHUSI B IPUPOIHOM Cpejie.

3agaum TMCHHUILINHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPY’KAlOILIEH cpele, LEJIOCTHOM HAayYHOW KapTHUHBI MHpA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTAaHMYECKUX W OPTaHMYECKHX
BCII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUN, OOBSICHITh UX CMBICI, HHTEPIPETUPOBATh
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,



3) chopmupoBaTh  HABBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHUYECKHUX
HKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUIN C COOIOACHUEM MPaBHII O€30MaCHOTO 0OpaIleHuUs
C BEIIECTBAMU U JIa0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS HCIOJIb30BaTh MH(OpPMAIUI0O XMMHUYECKOIO XapakTepa W3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIIEICTBHS CBOCH NEATETLHOCTH U
XUMHUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopmMupoBaTh MOHWMAHUE 3HAYMMOCTU JOCTIDKCHHH XUMHUYECKOW HAyKU U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATBHON U TPOU3BOACTBEHHOU cep.



1.2.2. Il;ianupyemMble pe3yJabTaThbl 0CBOCHHSA 0011e00pa3oBaTe/ibHOM JMCUMILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

aKTyaJIM3upoBaTh MpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIICCTBCHHBIH TNPU3HAK WIIH
OCHOBAaHUsA OJIA CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I u
0000IIEeHMS;

- ONpeAensaTh MedH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,

3aaaBaTb

Koan ILnanupyemsble pe3yibTaThl OCBOCHHSA AUCHUILIHHbBI
HAUMEHOBaHU
e

dopMupyemMbIX O6ume? JMCcHuNIMHAPHbIE?

KOMIIeTeHIU

OK 01. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIIQJETh CHCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYAY, OCO3HaHHE LEHHOCTH | OCHOBONOJAraloIue MOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, 3JEeKTpOHHas

CIOCOObI MacTepCTBa, TPYAOTOOHE; o0oJiouka aToma, s-, p-, d-dJIEKTPOHHBIE OPOMTANIN aTOMOB, HOH, MOJICKYJIa,

pelieHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JEATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIICHHS, XMMHUECKas

npodecCHoHa | TEXHOJIOTHYECKON M COIIMATIbHOM HAIIPABIEHHOCTH, | CBA3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIH O0O0beM, YIJICPOJIHBIA CKeJET,

BHOMU CIOCOOHOCTh ~MHUIMMPOBATh, IUJIAHUPOBaTh U | QyHKIMOHAIbHAS TpyMNa, paguKall, U30MEpUs, U30MEPbl, FOMOJOTHYECKUN

JEATEIbHOCTH | CAMOCTOSATENIBHO BBIIOJIHATH TAKYIO ACSATEIBHOCTD; | psill, TOMOJIOTH, YIIE€BOAOPOAbI, KUCIOPOA- U a30TCOJEPKAILINUE COCTUHEHMS,

IPUMEHUTEIBH | - UHTEpPEC K pa3IMYHBIM cdepam | OMOIOTUYECKH AaKTUBHBbIC BellecTBa (YIJIEBOJIbI, JKUPbI, OENKH), MOHOMED,

0 K pa3IM4HbIM | MPO(eCcCHOHAIBHOM 1eATENbHOCTH, IIOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIWHEHMS,

KOHTEKCTam OBiaseHne  YHHBEPCAJIBHBIMH  y4eOHBIMH | KpUCTAJUIMYECKasl pelIeTKa, THUIbl XMMUYECKUX peakIHuil (OKUCIUTENbHO-
N03HABATEJIbHbIMU ACHCTBUAMM: BOCCTAaHOBUTENbHBIE, 3K30-U SHIOTEPMHUUECKHE, PEAKIIM UOHHOTO 0OMEeHa),
a) 0a30BbIe JIOTHYECKHUE AeliCTBHS: pacTBOP, DJIEKTPOIUTHI, HEXJIEKTPOJIMUTHI, DJIEKTPOIUTHYECKAS AUCCOLMALINS,
- CaMOCTOSITEIIEHO dbopMynupoBaTh U | OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON PEaKIMU, XUMHUYECKOE

paBHOBECHE), TEOPHMM M 3aKOHBl (TEOpHS XHUMHYECKOTO CTPOCHHUs
oprannueckux BemiectB A.M. bytnepoBa, Teopust 3IEKTPOIUTHUECKOMN
aucconuanuy, nepuoaudeckuil 3akon [[.J. Menzneneesa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XHUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUH U O€30MIaCHOM HCHOJIb30BAHUU
BOKHEHIINX HEOPraHWYECKUX U OpPraHMYecKUX BeIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- yYMeThb BBIABJIATH XapaKTepHblE NpPHU3HAKW M B3aMMOCBSA3b H3YUEHHBIX

! YkasbiBaloTCA NMYHOCTHLIE M MeTanpeaMeTHble pesynbtaThl n3 ®rOC COO (B nocrneaHen pegakumm ot 12.08.2022) B oTrnaronsHon opme, popmupyemble
obLweobpasoBaTenbHON ANCLMMIMHON
2 ncumnnuHapHble (NpeaMeTHbIE) pesynbTaThl yKa3biBaTCA B COOTBETCTBUM C METOAUKOW NpenogaBaHus AUCUUNvHbI




- BBUIBJISITh 3aKOHOMEPHOCTU W MPOTUBOPEUHS B
paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB ILENSAM, OLECHHUBATH
PHUCKU MOCTEACTBUIN ACATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PELIEHUN
YKU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBBIKAMH y4e€OHO-UCCIIEI0BATEILCKON 1
MPOEKTHOM JIESATEIbHOCTH, HABBIKAMH PA3PEUICHUS
npo0Jem;

- BBUIBJISITh TPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJM3UpOBaTh 3a/1auy, BbIIBUTATh THIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTBI IS
JI0OKa3aTesibCcTBa CBOMX YTBEPXKICHMM, 3a7aBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS,

- AHaJM3MpPOBATh IOJIYUCHHBIE B XOJE PELICHUS
3a7a4d PE3yIbTaTbl, KPUTUYECKH OLECHHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHHUE B
HOBBIX YCIIOBUSIX;

- YMETh NEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- yYMeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTeH;

- BBIABUTATh  HOBBIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CIOCOOHOCTh X MCIOJIb30BaHUS B
ITO3HABATEJIBHON U COLMAIBHOM IPAKTHKE

npeajaratb

MOHATUM, TPUMEHATh COOTBETCTBYIOIIME ITOHATHUS IIPU OIIMCAHUUA CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IPEBPALLCHUN;

BBIBIIATH ~ B3aMMOCBSI3b ~ XMMUYECKMX 3HAHMM C  MOHATUAMH U
NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MTPCAMCETOB,

- yYMEeTh HCIOJb30BATh HANMEHOBAHUS XMMHYECKHUX  COCIMHEHUU
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOM W MPUKIAJHOM XUMUUA H

TPUBHAJIbHbIE HA3BAHUS BXKHEHIINX BEILECTB (ITHJICH, alleTUJIEH, [NINLEPUH,
¢beHon, Qopmanmbaeruy, yKCycHas KUCIOTa, TJIMLUH, YrapHbId Tas,
YIJIEKUCIIBIA a3, aMMHaK, ralleHas U3BECTb, HETalleHas U3BECThb, IUThEBAs
coJla U APYTUX), COCTaBIATh (POPMYJbl HEOPraHMUYECKUX M OPraHMYECKHUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX pPEAKUUH, OOBACHATH HX CMBICIH,
IMOATBCPIKIAATh XapaKTCPHBIC XUMHNYCCKHUC CBOMCTBA BCIICCTB
COOTBETCTBYIOIIMMU IKCIEPUMEHTAMHU U 3alUCSMU YPABHEHUN XMMHMUYECKHUX
pEeaKLHnii;

- YMETb YCTAaHAaBIMBAaTb MPHUHAIIC)KHOCTb M3YUEHHBIX HEOPraHMYECKUX U
OpraHN4Y€CKUX BCUICCTB K OIPECACICHHBIM KJIaCCaM W I'pylIiaM COGI[I/IHGHI/If/'I,
XapaKTepu30BaTh HMX COCTaB U BAKHEHIIME CBOMCTBA; ONPENCIATH BUIbI
XUMUYECKUX CBsi3ed (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAs),
THUIBI KPUCTAUIMYECKUX PEIIETOK BEIECTB; KIacCU(UIMPOBATh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XMMHUYECKOH  COCTaBIIsIOLIEH
GCTGCTBGHHOHayLIHOI\/'I KapTUHBI MHpa, POJU XUMHUHU B ITO3HAHWUUN SIBIICHUM
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATILHOW T'PaMOTHOCTH, HEOOXOIMMOM Ul pellIeHus] PaKTHYECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO U
MIPUPOIHOM CPEJE;

- yMeTb MpPOBOJAUTH pacueTsl MO XMUMHUYECKMM (opMylaM M ypaBHEHHIM
XUMHNYECKUX peaKHI/Iﬁ C HCIIOJB30BaHUEM (i)I/ISI/I'-IeCKI/IX BCJINYHH,
XapaKTepU3YIOIMX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMaslbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMMUYECKHUE 3HAHMs JJIs NPHUHIATHUS PELIEHHH B KOHKPETHBIX
JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHbBIE
cpeacTBa
MOMCKa,
aHanm3a u
UHTEPIIpEeTaluU
UHPOpPMALIUU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccuonan
bHOU
JeSITeTbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH © OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO Ha JIMaJIore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KyJbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJIBMH U TIO3HAHUS MUDPA;

- OCO3HaHWE LEHHOCTHM HAyYHOH JeATEIbHOCTH,

FOTOBHOCTh  OCYHIICCTBJISTH  MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JESITEIIbHOCTD
WHJIMBUIYQJIbHO U B TPYIIIIE;

OBiaseHne  yHMBEpPCAJbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMU 1€HCTBUAMM:

B) padota ¢ ungopmanmei:

- BJIQJICTh HABBIKAMH TIOJy4EHUsS HHPOpPMAIMH U3
HWCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITEIBHO
OCYILIECTBIATh MOUCK, aHAIN3, CUCTEMaTU3ALIUIO U
WHTEPIPETAINIO HHPOPMAIUH PA3TUIHBIX BHIOB U
dhopm npecTaBieHus;

- co3JaBaTh TEKCThl B pa3iHuYHBIX (opmarax c
y4eTOM Ha3Ha4yeHHs WHGOpPMAIMU |  IIeJIEBOU
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopMy
MIPEACTABICHUS U BU3yaU3alliH;

- OLEHHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTb
nHpopManuu, €€ COOTBETCTBHE IPABOBBIM U
MOPJIbHO-?TUYECKUM HOpMaMm;

- HCIOJIb30BaTh CpeacTBa MHGOPMAIIMOHHBIX |
KOMMYHHKAITMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4 €  COONIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,

- YMETb IJITAHUPOBATH U BBIIOJIHATH XUMUYECKUI SKCIIEPUMEHT (IIpEeBpaLICHUS
OpPraHWYECKUX BEIIECTB MIPU HarpeBaHUU, ITOTYUEHUE ITUIICHA U U3YUYCHHE €T
CBOMCTB, KaueCTBEHHbIC PEAKIMH Ha albJErHJbl, Kpaxmall, YKCYCHYIO
KHCIIOTY; JICHaTypalus OCIKOB MPH HATPEBAHHUH, I[BETHBIC PEAKIIUN OCIIKOB;
MIPOBOAUTH PEAKIIUU HOHHOTO 0OMEHa, ONPEEIIATh CPEy BOJAHBIX PACTBOPOB,
KaueCTBEHHBIC pPEaKIUu Ha cyinbdar-, kKapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTMOH aMMOHHUS; PEIIATh SKCIEPUMEHTANIbHBIE 3a7a4t 110 TemaMm "Metabl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU OE€30MACHOCTH MpU
oOpallleHuu ¢ BelecTBaMH U Jab0paTOpHBIM 000pyI0BaHUEM; MIPEICTABIATh
pe3yJIbTaThl XMMHYECKOTO OJKCIIEPHUMEHTa B (hOpMe 3amuch ypaBHEHUH
COOTBETCTBYIOIIMX peakuii U (OpMyIUpOBaTh BBHIBOABI HA OCHOBE JTHUX
pe3yJIbTaToB;

- YMETh aHATTU3UPOBATh XUMHUECKYIO HH(OPMALIKIO, MTOJIy4aeMYyI0 U3 Pa3HbIX
HMCTOYHUKOB (CpeACTB MaccoBOM nH(pOpManmu, ceTh IHTepHET U apyrue);

- BJIaJIeTh OCHOBHBIMU METO/IAMH HAYYHOT'O MIO3HAHUS BEIIECTB M XUMHUECKUX
sIBJICHUH (HaOJI0/IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMeThb MPOBOAMTH pacyeThl MO XUMHUYECKUM (GopMylaM U ypaBHEHUSIM
XUMHYECKHX  PEaKIUMid ¢  HCIOJB30BAaHWEM  (U3HYSCKUX  BEJIMYMH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHBbIE XUMUYECKHWE 3HAHUS /JI1 MNPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M X MTPUMEHEHHUEM




TUTHEHBI, PECypCcOCOepPe)KCHHs, TIPaBOBBIX U
TUYECKHX  HOPM, HOPM  HH(POPMAIMOHHOMN
0€e301aCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3aMOJIENCTBO
BaTh U
paboTath B
KOJUICKTUBE U
KOMaHjIe

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEAEIICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATENILCKOW, IPOEKTHOM W COLUAIBHOU
NEeSATEIbHOCTH;

OBianenue YHUBEPCAJIbHbIMHU
KOMMYHUKATHUBHBIMHU /IeHiCTBUAMM:

0) coBMeCTHas 1eATeJbHOCTb!

- TNOHMMaThb M UCIOJIb30BaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- NpPUHUMATh UEIUM COBMECTHOW JIE€ATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPJWHUPOBAThH JCHUCTBHS IO
€e JIOCTH)KEHUIO: COCTaBIIATh IUIAH JIEWCTBUU,
pacnpenensaTh pojid ¢ Y4€TOM MHEHU YYaCTHUKOB
00CYyXXJaTh pe3ylbTaThl COBMECTHON paboThI;

-  KOOpJIMHUPOBAaTH U BBINOJHATH paboOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICUCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBiajieHne YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU
AeCTBUAMU:

') MPUHATHE ce0s1 M APYTUX JII0/eii:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JIOACH
P aHATN3E PE3yIbTaTOB JCITCILHOCTH;

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMHUECKUI SKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArpEBaHUM, IIOJIYyYEHHUE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAayeCTBEHHbIC pEaKIUM Ha aJbJETHIbl, Kpaxmaj, YKCYCHYIO
KHCJIOTY; JIeHaTypauus OEJIKOB IPU HArpeBaHWM, [[BETHbIE PEAKIUU OEIKOB;
IIPOBOJIUTH PEAKIIMM HOHHOT'O 0OMEHa, ONIpeIeNATh CPely BOJHBIX paCTBOPOB,
KayeCTBEHHBIC pPEaKUWu Ha Cyibdar-, KapOOHAT- W XJOPHI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "MeTaisl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MACHOCTH NPHU
oOpallleHHH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYI0BAHNEM; IPECTABIATh
pe3yabTaThl XWMHYECKOTO SKCIepHUMEHTa B (opMe 3almucH ypaBHEHUH
COOTBETCTBYIOLMX PEAKIMA U (HOpPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yIbTaTOB




- IPU3HABaTh CBOE MPABO M IIPABO APYTHX JIFOICH Ha
OINOKHU;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C
MO3UIIMH JIPYTOT0 YeJI0OBEKa;

OK 07.
CopeilicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocoepex
CHHIO,
IPUMEHSTh
3HaHUsA 00
U3MCHCHUHU
KJIMMaTa,
TPUHIUITHL
OEPEIKITUBOTO
MIPOU3BO/ICTBA,
3¢ PeKTUBHO
JIECTBOBAThH B
Ype3BhIYAITHBIX
CUTYaITUSIX

B o0/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- c(hopMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYPHI,
[MOHUMAaHUE BJIUSHUSA COLMAIBHO-3KOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHME  IPUPOJHOM U
COLIMAJIbHOW  Cpeibl, OCO3HAaHWE TJI00ATBLHOTO
XapakTepa 3KOJOTHYECKUX ITPoOIIeM;

- IUIAHUPOBAaHUE M OCYIIECTBICHHE JEHCTBUU B
OKpYJKarollled CcpeAe Ha OCHOBE 3HAHMSA LEJeu
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATUE JEUCTBUN, IPUHOCSIINX BPEL
OKpY’Karolllel Cpee;

- yYMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE
9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JNENCTBUMN, TPEAOTBPAIIATh UX;

- paciMpeHue OIbITa
JKOJIOTUYECKON HAIIPaBJIECHHOCTH;
- OBJIaICHHUC HaBbIKaMU y‘le6HO-HCCJIe}IOBaTeJ'IBCKOfI,
MPOEKTHOW ¥ COLIMAIIBHOM JIESITEIbHOCTH;

JACATCIIBHOCTH

- cdopMupoBaTh MOPEACTABICHUA: O XHMMHUYECKOM  COCTaBIsIOLIECH
eCTeCTBeHHOHay‘-IHOﬁ KapTUHBI MHpa, POJIA XUMHUHU B ITO3HAHHUU SIBJICHUU
OpUPOAbI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUs PAKTHYECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM CPEJE;

- yMeTh COOI0aTh MpaBHia HKOJIOTHUECKU 11€71eCO00pa3HOTo MOBEICHHUS B
OBITY ¥ TPYIOBOM ACSITEIHHOCTH B IEISIX COXPAHEHHS CBOETrO 3J0POBBS U
OKpY)Karollled MPHUPOJHON Cpelbl; YUYUTHIBATh OMNACHOCTb BO3JICHCTBUS Ha
JKUBBIC OpPraHMU3Mbl ONPCACIICHHLIX BCHICCTB, IMOHUMAA CMBICI IOKA3aTCIIA
MpeieIbHON JOMYCTUMON KOHIIEHTPAIHH
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

AU CHUTIIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIMHBI 78
B T.4

OcHOBHOE cojiep:KaHue 66
BT. 4..

TEOpeTUIECKOe 00yICHUE 46
MPAKTHYCCKHUE 3aHATUS 20
IIpodeccuoHaTLHO-OpHEHTHPOBAHHOE CO/lep:KaHHe (Co/lep:KaHue 10
NPUKJIATHOTO0 MOIYJIs1)

BT. 4..

TEOpeTUIECKOoe 00yueHue 6
MPAKTUYCCKHUE 3aHATHSI 4
IIpoMeskyTouHasi aTTecTanus (3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PeCcCHOHATIBLHO-OPHUEHTHPOBAHHOE), O6LeM 1aco dopmMupyemblie
. beM 4acoB
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOTYJIb KOMIIEeTeHI[UU
1 2 3 4
Paszgea 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. Coaeprxanue yueOHOro MaTepuasa 4
CrpoeHue aToMOB
XHMIYECKIX Teopernueckoe 00ydeHue
3JIEMECHTOB U CoBpeMeHHast Mojenb CTpoeHUsi atoma. CHUMBOJIMYECKUN S3BIK XUMHU. XHUMHYECKUN DIIEMEHT.
npupoaa DnektpoHHas KoH(purypamus aroma. Kiaccudukaius XUMAYECKUX 3JIEMEHTOB (S-, P-, d-3JeMEHTHI). 5
XUMHYECKOM Banentasie 3JIEKTPOHBL. BanentHOCTb. DneKTpoHHas MpUApOJIa XHUMHYICCKOMN CBSI3U.
CBSI3U DIEeKTPOOTPULIATEILHOCTh. BUABI XUMHUYECKOH CBs3M (KOBAJICHTHAs, HMOHHAs, MeETaUIMYecKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
OK 01
IIpakTHYeckne 3aHATHS 2
Pemenne 3agaHuii Ha MCIOJBb30BAaHUE XHUMHYECKOW CHMBOJHUKM W Ha3BaHUM COCAWHEHUN I10
HOMEHKJIATyp€e MEX1YHAPOIHOTO COI03a TEOPETUUECKON M IPUKIAHON XMMUHU U TPUBUAJIbHBIX Ha3BaHUMN
JUISL COCTaBIICHUS XUMUYECKUX (POPMYJT TBYXaTOMHBIX COSIUHEHUHN (OKCHIOB, CYyIb()HUI0B, THAPUIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHUI OTAETbHBIX KJIACCOB. 2
[IpakTuueckue 3agaHusl HA YCTAHOBJIEHUE CBS3U MEXKIY CTPOCHHUEM aTOMOB XMMHYECKUX JIEMEHTOB U
NEePUOIUYECKUM HU3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB UM UX COCJUHEHUN B COOTBETCTBUHU C
nonoxkeHueM [leprnoinueckoi CUCTEMBI.
Tema 1.2. Coaepixanue yueOHOIro MaTepuasa 2
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[Tepuoanueckuit
3aKOH ¥ Ta0JIuIa
J.. Menaeneena

Teopernueckoe oOyueHHE

[Tepuonnueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®u3nueckuii CMbICI
Ilepuognueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C TTOJIOKEHUEM
XUMHUYECKOTro aiemeHTa B [lepuonnueckoit cucteme. MupoBo33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3sst [I.1. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJICMEHTOB.

Pemenre nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUYECKUX
3JIeMEHTOB «MeTaTM4YecKie / HEeMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
AJIEMEHTOB B COOTBETCTBHH C MX 3JICKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TIEPUOUICCKON CUCTEME
xuMudeckux ayemenToB .M. MeneneeBa»

OK 01
OK 02

Paznea 2. Xumnueckue peakuumn

10

Tema 2.1. Tunel
XUMHUYECKUX
peaxkuuii

Coaep:xanue yueOHOro MaTepuaJia

Teopetuueckoe o0y4yeHue

Krnaccudukanus u THIBI XUMUYECKUX PEaKIUil ¢ ydacTHeM HeopraHuueckux BemiecTB. CocTaBieHue
YpaBHEHUN peakluii COeAMHEHUs, PA3I0KEHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKlUil TOPEeHUsI,
OKHCJICHHUS-BOCCTAHOBJICHUS.

VYpaBHEHUsI OKHCIICHUsI-BOCCTaHOBIICHUsI. CTeneHb okucaeHuss. OKUCIUTETh U BOCCTAHOBUTEb.
CocraneHre U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oasanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIINH B IPUPOJIE, MPOU3BOICTBEHHBIX MPOIECCaxX U
JKUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

KonuuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBl B XMMHMU M PacyeThl IO
YPaBHEHUSAM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KOJIMYEeCTBa BemlecTBa. MoisipHass Mmacca.
3aKOHBI COXpaHEHUs Macchl M dHepruu. 3akoH ABoraapo. MoispHbli 00beM razoB. OTHOCUTENbHAS
IUIOTHOCTb ra30B. Pacdersl Mo ypaBHEHUSM XMMHUYECKHX PEAKLU C MCIOJIb30BaHHEM MaccChl, 00beMa
(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIlECTBA

OK 01

Conep:kanue y4eOHOIro MaTepuasa

OK 01
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Tema 2.2.
DJICKTPOIUTHYECKA
sl MUCCOIMALIAS 1
HOHHBIN 00MeH

Teopernueckoe oOyueHHE

Teopust 3MEKTPOTUTHUECKON nuccoranui. VIoHbI. DIEeKTPOIUTHI, HEAIEKTPOIUTHI. Peakiuun HOHHOTO
obmena. CocraBieHue peakluii MOHHOTO OOMEHA ITyTeM COCTABJICHHS UX TIOJHBIX M COKPAIEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIEC peakinu. 3a/I1aHusl Ha COCTaBJIICHUE HOHHBIX PEaKIni

HpaKaneCRne 3aHATUSA

3a,I[aHI/I$I Ha COCTAaBJICHHUEC MOHHBIX peaKHI/Iﬁ

OK 04

Pa3pnen 3. CtpoeHue u CBOMCTBA HEOPraHNYeCKHUX BelleCTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHMYECKUX
BEILIECTB

Conep:xanue yueOHOro MaTepuaJia

Teoperuueckoe o0ydyeHue

[Tpenmer Heoprannveckoit xumun. Kiaccuukanus HeopraHuueckux BeniecTs. [IpocTeie u ClIoKHbBIE
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIECTB (OKCHUIbI, TUAPOKCH/IbI, KUCIOTHI, COJIN).
BzanmocBs3n HCOPTraHNYCCKUX BCIICCTB. AFpeFaTHI)IC COCTOsSHHS BEUICCTBA. KpI/ICTaJIJII/I‘-ICCKI/Ie n
amop¢HbIe BemiecTBa. THUIBI KPUCTAJUTMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIsIpHAsl, HOHHAS,
MeTaJlJIn4ecKasi). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOM PEIIETKH.
3aBHCUMOCTh XUMHUUYECKOM aKTUBHOCTH BELIECTB OT BUJA XMMUYECKOHN CBSI3U U THUIA KPUCTAJUINYECKOM
pemerku. [IpuunHbl MHOrooOpa3us BELIECTB

IIpakTHYecKkue 3aHATHA

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHUE BEILECTBA UCXO/I U3 UX XUMUYECKOU (HOPMYIIbI
WM COCTABIIEHUE XUMUYECKOU (POPMYITBI MCXO/S U3 Ha3BAHUS BEIIECTBA MO MEXIYHAPOIHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenne mnpakThyeckux 3alaHUN MO KiIaccHU(PHUKAIMU, HOMEHKIAType M XHUMHUYECKUM (opmylam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIaccoB (yrapHbIil Tra3, YIVIEKHCIBIM ra3, aMMHak, ramiieHas
U3BECTb, HETAIICHAs N3BECTh, MUTHEBAsI CO/AA U JPYTUX): HA3bIBATh U COCTABIATH (POPMYIbI XUMHUUECKUX
BEIIECTB, OMPEENATh MPUHAJIEKHOCTD K KJIaccy.

HcTounuku xumudeckoi nHpopmarmu (CpeacTB MaccoBOi HHpOpMaINK, ceTh MIHTepHET u apyrue).
[Touck napopManuu 1Mo Ha3BaHUAM, HACHTH(PUKATOPAM, CTPYKTYPHBIM (hopMyiam

OK 01
OK 02

Conep:kanue y4yeOHOIro MaTepuaa
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Tema 3.2. Dusuko-

Teopernueckoe oOyueHHE

OK 01

XUMHUYECKHE Mertamipl. O6mue ¢pu3zndyeckue U XMMHUYECKHe CBOMCTBAa MeTayioB. CriocoObl NoydeHus. 3HaYeHHe 5 OK 02
CBOICTBa METAJJIOB U HEMETAUIOB B IPHUPOAE M KU3HEACITEIBHOCTH 4eJoBeKa M opraHusmMoB. Kopposus I1IK...
HEOPraHW4YecKUX | METAJUIOB: BU/IbI KOPPO3HH, CLIOCOOBI 3aIIUTHI METAIUIOB OT KOPPO3HH
BEIIIECTB . .

Hemeramnel. OOmue ¢usnyeckue M XUMHUYECKHE CBOMCTBA HeEMeETaIoB. THIIMYHBIE CBOMCTBA

HemetaiwioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIIaTypa coeTuHeHUI HeMeTaioB. KpyroBopoTsl 2

OMOI€HHBIX JIEMEHTOB B IIPUPOAE

XVMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUI0B, THIPOKCUIOB, KUCIIOT,

coJjied u z1p.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB IMPOCTHIX BEILECTB, BOJAOPOAHBIX COSANHEHHH, 2

BBICILIMX OKCHUJIOB U THAPOKCHIOB

IIpakTnyeckue 3aHATHSA 2

CocraBneHue ypaBHEHHH XHMHYECKUX pPEaKLUil C ydacTHeM IPOCThIX U CIOXKHBIX HEOPraHWYECKHX

BELIECTB: METAUIOB M HEMETAJUIOB; OKCHUIOB METAJNIOB, HEMETA/NIOB U aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEpHbIX T'MJIPOKCUIOB; HEOPraHUYECKUX COJIEH,

XapaKTEepU3YIOLINX UX CBOMCTBA. 2

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUUECKUX 3a/laHUil Ha CBOMCTBA, COCTaB, NOJIY4YEHUE U

0e30MacHOe HCIHOJb30BaHUE BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MpaKTHYECKOU

JEATEIIBHOCTH YEJIOBEKA
Tema 3.3. Coaep:xaHue yueOHOro MaTepuasa 2 OK 01
Nnentuduxarnus OK 02
HeOPTaHMIECKHX IIpakTHYecKkue 3aHATHSA 2 OK 04
Betects JlaGopatopHas pabota «/aeHTuuKaIys HeOPraHHIeCKUX BELIECTBY.

Pemenne skcrepuMEHTaIbHBIX 334ad 1O XHWMHUYECKMM CBOMCTBAM METAJUIOB M HEMETAJJIOB, IO

pacro3HAaBaHMIO U MTOJIYYEHUIO COEIMHEHUI METAJUIOB U HEMETAJIIOB. 2

Unentuduxanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha cynbdar-, kapOOHAT- U XJIOPHJI-

AQHMOHBI, HA KATUOH aMMOHHSI
Pa3nea 4. CtpoeHue 1 CBOMCTBa OPraHNYeCKNX BelleCTB 24
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Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIIECTB

Conep:kanue y4eOHOIro MaTepuaa

Teopernueckoe o0y4ueHue

[TosiBieHue U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpeamMer oprannyeckoit xumuu. Mecto u
3HAUEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOEHHE KaK MOPSAJOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJICHTHOCTH.
OCHOBHBIE MOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOEHUSI OpraHudeckux coequHenunid A.M. bytieposa.
VYriepoaHblid CKENeT OPraHuyYecKOW MOJIEKYJbl. 3aBUCMMOCTH CBOMCTB BEIIECTB OT XHUMHUYECKOIO
CTpOeHHUs MoJeKyn. M3omepust 1 u30MepBl.

[lonatne o ¢ynkunonanpbHOM rpynmne. Paaukan. IlpuHIMOB KiaccH(UKAIUU OpPraHMYECKUX
coelMHEHU. MexnyHapoaHas HOMEHKJIATypa U INPUHUUIIBI HOMEHKJIATYpbl OpPraHUYECKHX
coenunenuil. [lonsTne 00 a30TCOAEpKALNIMX COCAMHEHUSX, OMOJIOTMYECKH AKTHUBHBIX BEIIECTBAX
(yrmeBomax, >xupax, Oenkax M Jp.), BBICOKOMOJIEKYJSIPHBIX COEIWHEHHUSX (MOHOMEp, MOIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTH4yeckue 3aHATUSA

Homenkmarypa opraHuueckux COCAMHEHHH OTICIBbHBIX KJIacCOB (HACBHIIICHHBbIC, HEHACBIIIEHHBIE U
apoOMaTHYECKHE YTIEBOJOPOAbI, CIUPTHI, (DEHOJIBI, albJIETHbl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JP.)
CocraBrieHHE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHWYECKUX BEIIECTB OTIEIHHBIX
KJIACCOB, HMCIONB3Yysl WX HAa3BaHUS IO CHUCTEMATHUYECKONW M TPUBUAIBHONW HOMEHKIJIAType (ITHUJICH,
aneTuseH, riaunepud, (eHon, Qgopmanbierun, YKCycHas KHCJIOTa, TIWMLMH). PacdeTsl mpocrteiiein
dbopMyIbl OpraHUYeCKON MOJIEKYIIbI, HCXO/IA U3 AJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU N

OcHoBHOE cogepkaHue

12

OU3NKO-XUMHUYECKHNE CBOWCTBA OPraHMYECKUX COEJAMHEHUH OTHENbHBIX KJAccoB (O0COOEHHOCTH
KJaccu(UKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKHH psia U oO1iast popmyIia; n3oMepus;
¢duznyecKkue CBOMCTBA; XUMHUYECKHE CBONCTBA; CIIOCOOBI MOTYUEHHUS):

— TpeJeNbHbIe YIIIeBOAOPOAbI (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
HCTOYHHKOB TCIJIa B MPOMBINIJICHHOCTH N 6I)ITy. CBoiicTBa IMPUPOAHBIX YITIECBOAOPOJ0B, HAXOXKJICHUC B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HEeTIpe/IeTbHbIE (AJIKEHBI, AJIKMHBI U aJIKaIMEHbI) 1 apOMaTHYECKHe yrieBo1opoabl. ['opeHue areruneHa
KaK MCTOYHHK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH I CBAPKU U PE3KU METAIUIOB

OK 01
OK 02
OK 04
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— KACTIOPOICOIepKAINE COSAMHEHUS (CITUPTHI U (DEHOJIBI, KAPOOHOBBIE KUCIOTHI M 3PUPHI, AJTbICTHABI U
KETOHBI, JKHUPBI, yIJIeBOAbl). IIpakTHdeckoe MNPUMEHEHHE OSTWICHIJIMKOIS, TIMIEpHHA, (eHona.
[Ipumenenue Qopmanpaernaa, aneraibJeruaa, YKCYCHOM KHUCIOThl. Mpula Kak COJU  BBICIINX
KapOOHOBBIX KUCJIOT. MOIOIINE CBOHCTBA MbLIa

— a30TCoJepIKALINE COSAMHEHUS (AaMUHBI 1 aMHHOKHUCIIOTHI, 0Nk ). BEICOKOMOIEKYIISIpHBIE COSTMHEHHS
(cuHTEeTHYEeCKHME U OMOJIOTUYECKU-AaKTUBHBIE). MoHOMeEp, TMOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonmumepusanus 3TUICHA KaK OCHOBHOE HAIIPaBJIEHUE €TI0 UCIO0Ib30BaHUS.

I'eneTndeckas CBA3b MEXKy KJIACCAMH OPIraHUYECKUX COCIMHEHUN

HpaRanecmle 3aHATHUSA

CBoiicTBa OpraHMYECKMX COEJMHEHUH OTAEIbHBIX KJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJIyUEHUs): MPEesIbHbIE (QIKaHbl U LUKIOAIKAHBI),
HernpeebHbIe (AIKEHbI, AJIKMHbBI U aJIKaJMEeHbl) 1 apOMaTHUYECKUE YIIeBOAOPOAbI, CHUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIIOTHI U 2(PHPHI, aJIbACTH/IBI U KETOHBI, aMUHBI 1 AaMHHOKHCIIOTHI, BHICOKOMOJICKYIJISIPHBIE
COEMHEHUs. 3aJaHMsl Ha COCTaBJICHUE YPABHEHMM XMMHUYECKMX PEAKLHUM C y4aCTHEM OPraHUYECKUX
BEIIECTB Ha OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBineHue cxeM peakuuid (B TOM 4YHCIE€ MO MPEAJOKEHHbIM IENOYKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XUMUYECKHE CBOUCTBA OPraHUYECKUX COeIMHEHUH OTAEIbHBIX KJIACCOB, CIOCOOBI UX
MIOJIy4eHUSI M Ha3BaHUE OPraHUYECKUX COCAVMHEHUN 10 TPHUBUAIBHOM WIM MEXKIyHAPOIHOU
CHUCTEMAaTUYECKON HOMEHKJIIATYPE.
Pemienne mNpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHMX 3aJaHUM HA CBOWCTBA OPraHMYECKHUX
COCIMHEHUH OTIENbHBIX KIIACCOB

Tema 4.3.
Nnentuduxarnus
OpPraHUYECKUX
BEIIIECTB, UX
3HAYEHHUE U
MIPUMCHCHHE B
OBITOBOH U

Conep:xaHue y4eOHOro MaTepuaJia

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. Ilpumenenne u Ouonoruueckas poiib yrieBoaoB. OKHCIEHHE
YIJIEBOJOB — HCTOYHHUK DSHEPrUM JKUBBIX OpraHu3mMoB. OOnacTh MNpUMEHEHHs aMHHOKHCIOT.
[IpeBparmenus 6enkoB nuiy B opranuzme. buonornueckue ¢y 6enkoB. buonoruueckue GyHkuuu
XKHUpOB. PoNb OpraHnueckoil XMMUU B pelIeHUH MpooOieM MUIIeBOi 0€30MacHOCTH

OK 01
OK 02
OK 04
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MPOU3BOJCTBEHHOM
ACATCIIBHOCTHU
YyeJIOBEKa

Pons opranmveckoil XMMHUM B PEHICHUH MPOOJIEM HSHEPreTUYECKOW OE30MacHOCTH, B Pa3BUTHHU
MCIUIUHBI, CO3AaHUN HOBBIX MATCPUAJIOB, HOBBIX HCTOUYHHWKOB SHCPIUU (aJIBTepHaTI/IBHBIC NCTOYHUKU
sHepruu). OnacHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BEUIECTB OT/CNIbHBIX KJIACCOB
(YyrneBogopozsl, CHUPTHL, (EHONBI, XJIOPOPTaHUYECKUE IMPOU3BOAHBIC, ANBIACTHUABI U JpP.), CMBICH
MOoKa3aress MpeesbHO TOMYCTUMOM KOHLIEHTPALUU

Pa3nes 5. Kunernueckue u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX peaKIui

CxopocTb Conep:xanue yueOHOro MaTepuaJia OK 01
XUMHYECKUX OK 02
peaKuii. Teopernueckoe oOyueHue
XUMHYECKOE CKOpOCTh pEaKIHH, €€ 3aBHCHMOCTh OT Pa3MYHBIX (AaKTOPOB: MPUPOJBI PEArHPYIONINX BEIICCTB,
paBHOBECHE KOHIIEHTPALlMU PEarupyrolux BEIIECTB, TEMIEpaTypbl M IUIOMIAIU PEaKIUOHHOW TOBEPXHOCTH.
TemmoBsie 3G (HEKTH XUMUYISCKUX PEAKIIUi. DK30- ¥ SHIOTCPMHUUCCKHE, PCAKIIHH.
O6paruMocTh peaknuii. XUMHYECKOS PAaBHOBECHE M €r0 CMEIICHHE IOJ[ ACHCTBHEM pa3IuYHBIX
(hakTOpoB (KOHIICHTPAIHS PEareHTOB WIH MTPOYKTOB PEAKIUH, IaBJICHHUE, TEMIIEPATypa) sl CO3TaHHUS
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUsI XUMHUUYECKUX mpoueccoB. [Ipuniun Jle [latense
[MpakTuyeckue 3aHATHA OK 01
OK 02
Pemenune npakTUKO-OPUCHTHPOBAHHBIX 3a/JaHUN Ha aHamu3 (AKTOPOB, BIMSIONIMX Ha H3MCHCHHE
CKOPOCTH XUMHUYECKOU PEaKIIMH, B T.4. C MO3UIUHI SKOJOTUIECKH 11eJIeCO00pPa3HOT0 MOBECHUS B OBITY U
TPYJOBOH JAESITETLHOCTH B IIEJISIX COXPAHEHUS CBOCTO 3I0POBhSI K OKPYKAIOIICH MTPUPOITHON CpeIbl.
Pemennie mnpakTHKO-OPUEHTUPOBAHHBIX 3aqaHUil Ha mnpuMeHeHue mnpuHinuna Jle-Illarense s
HAXOXJICHUS HANpaBIICHUS CMEIICHUS PAaBHOBECHS XUMHUYCCKOW peakIuu W aHaau3 (aKTOpOB,
BIUSIONINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3nes 6. PacTtBopsl
Tema 6.1. Conep:kanue y4eOHOIro MaTepuaa

18




[TonsiTue o Teopernueckoe oOyueHHE OK 01
pacTBopax PactBopenune kak ¢uzuko-xumudeckuid mporecc. PactBopel. CriocoObl NMPUTOTOBIEHUS PacTBOPOB. OK 02
PactBopumocTs. MaccoBast foyis  pacTBOpeHHOro BemiecTtBa. (CMBICH TOKa3aTelsl MPeIesIbHO OK 07
JOTTYCTUMOM KOHIIGHTPAIIUU U €TI0 UCITOJIH30BaHUE B OIIEHKE SKOJOTHUECKOM 0€301MacHOCTH.
[IpaBuia >KOJOTHYECKH LEIeCO00pa3HOrO TOBEACHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B IIEJISX 4
COXpaHEHHUs CBOETO 3/I0POBbsI U OKPYIKAIOIIECH PUPOTHON CPEIbl; OMMACHOCTh BO3JICUCTBHS HA KUBBIC
OpraHU3Mbl OIIPEICTICHHBIX BEILIECTB.
Pemrenue nmpakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPBI, UCIIOJIb3YEMbIE B OBITOBOU M
MIPOU3BOJICTBEHHOM JCSATEIHHOCTH YEIOBEKa
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHNe MPUKJIATHOTO MOTY/JIs1)
Paznen 7. Xumusi B ObITY M IPOU3BOACTBEHHON 1eATEILHOCTH YeI0BeKa 6 OK 01
OK 02
Xumus B ObITY U Coaep:xxanue yueOHOro MaTepuaJia 6 OK 04
MIPOU3BOICTBEHHOMN OK 07
ESITENLHOCTH Hogelimme n0CTHXEHUS XUMHYESCKOM HAYKU M XMMHYECKOW TeXHOJOTHH. PoJib XuMuu B oOecrieueHun
qeJI0OBEKa 9KOJIOTUYECKOMN, SHEPTeTUUECKON U MUIIEBOM 0€30MaCHOCTH, pa3BUTHH MeauIIMHEI. [IpaBuna noucka u 6
aHallM3a XUMHYECKOW HHQOpMAIMK W3 pa3jMYHbIX HCTOYHHKOB (HayyHas H ydeOHO-HAay4Has
JIuTepaTypa, cpeacTBa MaccoBoi nHpopmMaluu, cetb HTepHeT)
IIpakTHYecKkue 3aHATHA
[Torick U aHaNM3 KEMCOB O NMPUMEHEHWU XMMHUYECKHUX BEHIECTB W TEXHOJIOTHH C y4eToM Oyayiien
NpoPEeCCHOHAIBHOW  NEATENIbHOCTH MO  TeMaM:  Ba)XKHEHIIME  CTPOUTENbHBIE  MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KEepaMHKa, MaTephayibl Mg SJIEKTPOHUKH, 4
HaHOMATEPHAJIbl, TEKCTWJIbHBIE BOJIOKHA, HWCTOYHMKH DHEPTUU, OPTraHUYECKHE W MUHEpaIbHbIC
ynoOpeHus, IeKapCTBEHHBIE BEUIECTBA, OBITOBASI XHUMHSIL.
3amura: [IpencraBnenue pe3ynbTaToB pelieHUs] KEMCOB B (popMe MUHH-IO0KIIAJIA C Tpe3eHTaIuen
IIpome:xxyTouHasi aTTecTanus 1Mo JUCHUIINHE (324eT) 2
Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHUTIIMHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJeNyIolue CIelraIbHble MOMEIIEHUs: Y4eOHbIH KaOMHET XMUMHUHM W/WIH y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro Kkad0uHeTa (HAIJIAAHbIE TMOCOOMS): HAOOPHI
IAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJ, MOJEIH KPUCTALIMYECKUX PELIETOK, KOJUIEKIUN
MPOCTBIX U CJOXKHBIX BEIIECTB W/WJIM KOJUICKIIMW TOJIMMEPOB; KOJUICKITHUS TOPHBIX
nopoj M MHHEpaioB, Tabmuia MeHaeneeBa, yuyeOHble (UIBMBI, HUPPOBHIC
00pazoBaTeNbHbIE PECYPCHI.

Texnuueckue cpeacrBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP sl IPE3CHTALIHIA.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJISIHHBIE TPOOUPKHU, pE3UHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJI0YKH, IITATUBBI JIsI TPOOUPOK; MEPHBIE IIMIMHIPHI, BODOHKU CTEKJISTHHBIE, BODOHKU
nenutenbHbie nunuHApudeckue (50-100 M), cTynkH ¢ necTukom, pappopoBbIe YallIKH,
NUHIETHI, (UIbTpHl OyMakKHble, BaTa, MapJjs, 4YacoOBbIE CTEKJa, DJEKTPOILUIUTKH,
71a00paTOPHBIE ITATUBBI, CIIUPTOBBIC TOPEJIKH, CIIMYKHU, IPUOOP JJIsSI TIOJTYyUEHHUS Ta30B
(wnu mpoOupKa ¢ ra300TBOJIHOM TPYOKOI), AepKaTenu sl MPOOUPOK, CKIISHKU IS
XpaHEHUSI PEaKTUBOB, pa3aTOYHBIC JTOTKHU; XuMUueckre ctakanbl (50, 100 u 200 mi);
IITAaTeNIN; MUHIIETHI; TUTEIbHBIE MIUIIIBI; CEKYHAOMEPHI (TaiMephl), MEPHBIEC TTPOOUPKHU
(ra 10-20 mu1) u mepabie kKoJI0bI (25, 50, 100 u 200 M), BoasiHas 6aHs (UM TEPMOCTAT),
CTEKJIIHHBIE TIAJOYKHM, KOHWYECKHEe KOJObl st TtutpoBanus (50 u 100 wmu);
WHJIMKATOPHbBIE TOJOCKHU Il onpeneneHus pH 1 ctaHmapTHas UHIUKATOPHAs IIKaJa;
YHUBEpCaIbHbIA MHAUKATOP; nuneTky Ha 1, 10, 50 M (unm no3zaropsi Ha 1, 5 u 10 M),
OrOpeTKH ISl TUTPOBaHMs, MeauuuHckue mmpuilel Ha 100—-150 M, maboparopHbie
W/WIM aHauTU4Yeckue Bechl, pH-MeTphl, cymuiabHbIM mikad, U ap. JadopaTopHOE
obopynoBaHue.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. Jns peanmusamuu mporpaMmbl OMOIMOTEUHBIH (OHI 0O0pa3oBaTEIHLHOM
OpraHM3alui JI0JDKEH WMETh TEeYaTHbIE W/WIM DJICKTPOHHBIE 00pa3oBaTelbHBIC U
WHQOpMAIIMOHHBIE  PECypChl,  PEKOMEHJOBaHHbIE  JJI1  HCIOJb30BaHUS B
00pa3oBaresbHOM IpoLiecce, HE cTaplile 5 JIeT ¢ MOMEHTa U3AaHHUsl.
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2. PexoMmeHnayeMble TieUaTHbIE U3/AaHUA MO peajn3ali 0011e00pa3oBaTeIbHON
IUCHUTUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJALUSAX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U OINEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KoHTpoib u ol1eHKa pe3ybTaTOB O0YUYEHHS OCYIIECTBIISIETCS MPEnogaBaTesieM B
mpoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U Ja00paTOPHBIX pabOT, TECTUPOBAHUSA,
a TaKXe BBIMOJHEHUS OOYYAIOUIUMUCS WHIUBUIYAIbHBIX 3aJaHUil, TPOEKTOB,
uccien0BaHui. Pe3ynbTaTsl 00yueHUs ONpeesioT, YTO 00yYaroIrecs JOJIKHBI 3HATh,
MOHUMATh U ICMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TUCIUTUINHBI.

Jns hopMupoBaHuUs, KOHTPOJIE U OLEHKH PE3YyJIbTaTOB OCBOCHHUS Y4EOHOM
JUCHUUIUIMHBI UCIIONB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUATUM, MPEICTABISIONMIAS
c000M KOMIUIEKC Y4EOHBIX MEPOTIPUSITHI, COTJIACOBAHHBIX C pe3yJIbTaTaMu OOyUYECHHUS U

chopmymupoBanHbix ¢ ydetom @OI'OC COO (mpeaMeTHble pe3ysibTaThl IO
mucuumummae) u GI'OC CIIO.

T
Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus HITBL OUCHORIBIX

MepOonpUATHH

| | OcHoBHOe conepxanune

1 Dopmy/IMpOBaTh

Pa3zgen 1. OcHOBBI
0a30BbIe MOHATHA U
CTpOEeHMS BellecTBA
3aKOHBI XUMHH

11

OK 01

CtpoeHue aToMOB
XUMHUYECKHX AJIEMEHTOB
U TIPUPOJIA XUMUYECKOM
CBSI3U

CocTaBlIsITh XUMHUUYECKHUE
(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUH CO
CTENEHBIO OKHUCIIEHUS
XAMHYECKHX DJIEMEHTOB,
HUCXO/S U3 BAJIEHTHOCTH U
ANEKTPOOTPHUIATSITLHOCTH

1. Tect «CtpoeHune aTOMOB
XHUMUYECKHUX DJIEMEHTOB U
IPUPOJA XUMUYECKOU CBI3N.

2. 3agaun Ha COCTaBJICHHE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COEUHEHUN
(oxcumoB, cynbGUI0B, TUIPUIOB
U T.OL).

3. 3amaHus Ha UCIOJIbL30BaHUE
XHUMUYECKOM CUMBOJIMKH U
Ha3BaHUI COEOUHEHMI I10
HOMEHKJIAType MEKyHapOIHOTO
COI03a TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS XHUMUYECKHX
(hopmyn TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

Cynb(pua0B, TUAPHUJIOB U T.11.) U
JPYTUX HEOPTaHUIECKUX
COCTMHEHUH OTACNBHBIX KJIACCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aK0H U
tabmuma J[.U.
Menneneena

XapakTepu30BaTh
XUMHNYCCKUC 3JICMCHTHI B
COOTBCTCTBUHU C UX
10JIO)KEHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa

1. Tect «MeTamnuueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JEKTPOOTPULIATEIHLHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX 31eMeHTOB JI. 1.
MenpaeneeBay.

2. IlpakTyeckue 3a1anust Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
W3MCHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX
COEJIUHEHHI B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKUE 3aIaHUS HA
XapaKTEePU3aALUI0 XUMHUECKUX
3JIEMEHTOB: «MeTamnyeckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJZICTBO K DJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MIEPUOIUYECKON CHCTEME
XAMUYECKHUX DJIEMESHTOB

J.1. MenneneeBay

Pasznea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKui

Konrtpoabsnas padora
«CTpoeHue BelecTsa u
XMMHYECKHe peakuun»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuuin

CocTaBJsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,

1. 3agaun Ha cocTaBIeHUE
YPaBHEHUH PEAKIUM:
— COCJIMHEHUS, 3aMeICHUS,
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

OKHCITUTEIIHHO-
BOCCTAHOBUTEIIbHBIC
peakiuu

pas3iokeHus, 0OMeHa;

— OKHCJIMTENBHO-
BOCCTAaHOBUTCIIBbHBIX peaKLII/Iﬁ C
WCTOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OaJiaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIECTBA MM 00BbEMA

T'a30B 110 U3BECCTHOMY KOJIMYCCTBY

BEILIECTBA, Macce Wik 00bEMY
OJTHOT'O U3 YYaCTBYIOILUX B
peakLu BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) IPOAYKTOB PEAKIIIH,
€CIT OIHO M3 BEIECTB UMEET
IpPUMECH

2.2

DIEeKTPOTUTHIECKAS
JICCOIIMAIINS ¥ MOHHBIN
oOMeH

CocTaBnaTh ypaBHEHUS
XMMHYECKHX PEaKInu
MOHHOTO OOMeHa ¢
ydacTuem
HEOPraHN4YeCKUX BEIIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuii ¢ yayacTueM KHUCIIOT,
OCHOBAHHMI U COJIEH,
YCTaHOBJICHUE U3MCHCHHS
KHCJIOTHOCTH CPE/JIbI

2. JIaboparopnas padota "Turbl
XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPTraHUYeCKHUX
BellecTB

HccaenoBarb cTpoeHue U
CBOliCcTBa
HEOpPraHu4ecKUux
BeIeCTB

KonTtpoabsHnas pa6ora
«CBoiicTBa HEOPTAHMYECKUX
BelECTBY
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(hopMyITBI HCXOIS U3 Ha3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3a/1aun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKall1, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOMN
CBSI3U U THTIA KPUCTAININYECKON
pELIeTKH

3.2

OK 01
OK 02

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAK)Ke TUTIA
KPHUCTAJUTNYECKOMN
pemerku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHUH, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEHM.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKINu
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEepPHBIX dJIEMEHTOB;
HEOPraHUYEeCKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI TIOJTYYEHHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHus Ha
CBOMCTBA U MOJIyYEHUE

24




THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHil
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanus Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BELIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOpPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIY.
2.JIabGoparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA cBoiicTBa oprannyeckux |«CTpoeHue H CBOMCTBA
OPraHu4YeCKuX BeIeCTB OPraHM4ecKHX BelecTB)
BeLIECTB

41 | OK 01 Knaccudukanus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIEeHHE
CTpOECHHE U OpraHMYEeCcKUe BEIIeCTBA B [HA3BaHUIN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEAMHEHUI IO TPUBUAIILHOW WJTH
OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIECHUE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BEILECTB
OTJIENBbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMyecKux | Y CTaHaBINBATh 1. 3anaHus Ha cOocTaBJIEHHE
OK 02 |coenuHeHuu 3aBUCUMOCTh (PU3HUKO- yYpaBHEHUN XUMUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX

OpraHNYCCKUX BCIICCTB OT
CTPOCHUA MOJICKYJI

BEILIECTB HA OCHOBAaHUHU UX
COCTaBa U CTPOEHHUA.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINHA U
TEHETUYECKOM CBS3U
OpPraHWYECKUX BEILECTB Pa3HbIX
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
KJIACCOB.
3. PacueTrHble 3a1a4u 11O
YPaBHEHUSIM PEAKLHUN C yHaCTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCKUX
BEILIECTB IIPX HarpeBaHuu"
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02  |opraHnyeckux BEILECTB, |KAUECTBEHHBIC PEAKIIUN  |3aJaHUs IO COCTABIICHHUIO
OK 04 |ux 3HayeHue u OpraHUYeCKHUX XMMHYECKUX PEAKIUU C ydacTUEM
MIPUMEHEHUE B OBITOBON |COCTUHEHHI OTACTBHBIX |OPraHUYEeCKUX BEILIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
JIESITEIbBHOCTH YEJIOBEKa UICHTU(HUKAIMA B OBITY U
IPOMBIIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHndecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XHMHYECKHX peakuui
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAlMM  |TEOpPETHUYECKUE 3aJaHus Ha
paBHOBECHE pearvpyronux BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapakTepru3oBaTh OpPUEHTUPOBAHHBIE 3aJaHUS Ha
BIIMSTHUE U3MEHEHUS IpUMEHeHne npuHuuna Jle-
KOHLIEHTpauuu Bemlects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEpaTypbl HA paBHOBECHS] XUMUYECKOM peakuu
CMeIlleHne XUMUYECKOTO |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHUEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE

Paspnen 6. PacTBopsl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTHKAMU

26




THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHil
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJICHUE
OK 02 pacTBOPbI pacTBOPOB.
2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3YeMbIC B OBITOBOM U
IPOU3BOJCTBEHHON AESITEIbHOCTH
YyelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusnko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJAepKaHMe (COAepKaHue NPUKJIATHOTO0 MOLYJIs)

7 Paspnen 7. OuenuBarth nocJjieAcTBHsA |3amuTa Kelica (¢ yueTom
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa
YyeJ0BeKa (ORI (%3 70107040

JIKOJIOTHYECKOI
0e3omacHocTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yaerom Oynymieit
OK 02 |mpou3BOJCTBEHHOM OBITOBOM U npodeccroHalbHOI
OK 04  |nmesTeNbHOCTH YeIOBEKa |[IPOU3BOJICTBEHHON JESITEIBHOCTH)
OK 07 NesTeTLHOCTH YelloBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:

HO3UIINH YKOJIOTHUECKOU
0e30MacHOCTH

1. [ToTennenue KIMMaTa u
BBICBOOOYKICHHE T'a30BbIX
THAPATOB CO JIHA OKEaHa.

2. Bynyume marepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBsle maTepuaisl s
COJIHEYHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX TPEnapaToB
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