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1. OBIIIASA XAPAKTEPUCTUKA PABOYEHN INPOI'PAMMBI
o0meo0Opa3oBarTeabHol nucuumanabl XUMUSA

1.1. MecTo aMCHUILVIMHBI B CTPYKTYpe OCHOBHOH mpo@deccHoHAIbHOMI
o0pa3oBaTe/IbHOU MPOrPaMMBbI

Oo01eo0Opa3oBarenbHas IUCHUIUIMHA «XUMHUSD U3ydaeTcss Ha 0a30BOM YpOBHE B
o0uieo0pa3oBaTeNbHOM I[HMKJIE Yy4eOHOro IUlaHa OCHOBHOM MpodecCHoHaIbHOM
oOpa3oBaTenbHONW mporpamMmbl  ykpymHeHHOM rTpymmbl  38.00.00 OxoHoMuKa U
yIpaBJIeHHE.

TpynoeMKoCTh JUCIUIUINHBI « XUMUS» Ha 0230BOM YPOBHE COCTaBIsIET 66 4acoB,

U3 KOTOphIX 58 uaca — 0a3oBbIii MoOmynb (6 pasmenoB) U 8 4acoB — MPUKIATHOU
monmyns (1 pasmen), BKIIOYAOIIANA MPAKTHKO-OPUECHTHPOBAHHOE COJCpKAHHE
KOHKPETHOM MPO(eCCHH UITH CTICIUATbHOCTH.

[TpuknagHoli MoAynab BKItOYaeT oauH pazaen. Pazmen 7 «Xumus B ObITy H
NPOM3BOACTBEHHON  JESATENPHOCTH  YEJOBEKa»  pealu3yercs Al BCeX
npodeccuil/cnenuanbHOCTE Ha Marephalie KeMcOB, CBSI3aHHBIX C 3KOJOTMYECKON
0€30MACHOCTPIO W OLEHKOM TOCIEACTBUM  OBITOBOM M  MPOU3BOACTBEHHOM
NEeATENhbHOCTH, TI0  OTpaciisiM  Oyaymied  mpodecCHOHAIBHOW — JeSTEIhbHOCTH
00 yJaromuxcsi.

[lepuon  0oOydeHuss W paclpenereHue MO  CeMEecTpaM  ONpeleliserT
oOpa3oBareybHasi OpraHU3aIUsl CaMOCTOSATENbHO, C YYeTOM JIOTUKH (HOpMUPOBAHUS
OPEeIMETHBIX ~ pEe3yNbTaToB, OOMMX M  MPO(PECCHOHATBHBIX  KOMIIETECHIIUH,
MEXIPEAMETHBIX CBSI3ed C JPYTMMHM AUCHMILUIMHAMHU 00IIe00pa3oBaTeIbHOIO U
oO01enpodecCUOHAIBHOTO IIUKIJIOB Y4E€OHOT0 TIaHa.

1.2. He.]'ll/l ! IVIAHUPYEMBbIC PE3YJIbTAaThl OCBOCHHUA TUCHUILIMHBI

1.2.1. llean u 3aqa4y TUCHUILIHHBI

@opMHpPOBAaHUE Yy CTYACHTOB IPEICTaBICHUS O XUMHUYECKOW COCTABIIAIOILEH
€CTECTBEHHO-HAay4YHOI KapTUHBI MUpa KaK OCHOBBI MPUHSATHUS PEIICHUN B )KU3HECHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYalUsX, OTBETCTBEHHOI'O MIOBEJICHUS B IPUPOJHON Cpefe.

3agaum JMCUUIIHHBI:

1) cdhopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOIIEW Cpele, LEJOCTHOM HAay4YHOM KapTHHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (HOPMYJIbI HEOPTaHUYECKUX U OPraHUYeCKUX
BEIIECTB, YPABHEHUS XUMUYECKUX PEaKIUi, OOBSICHATH UX CMBICI, HHTEPIPETHPOBATH
pe3yabTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdhopMupoBaTh  HaBBIKM  MPOBEACHHUS  NPOCTEUIIMX  XUMHUYECKHX
AKCIEPUMEHTAIBHBIX ~ MCCIIEIOBAaHUNH ¢  COOJIIOJCHWEM TMpaBWl  OE30MacHOrO
oOpallleHUs C BELIECTBAMU U JIAOOPAaTOPHBIM 000pYAOBaHUEM;



4) pa3BUTh YMEHHUS HCIOJIL30BaTh WH(OPMAIMI0 XHMHYECKOTO XapakTepa u3
Pa3IMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOCU NEATEILHOCTH U
XUMHUUYECKUX TTPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHUpOBaTh MOHMMAHHE 3HAYMMOCTH JOCTHKCHUN XUMUYECKOW HAyKu U
TEXHOJIOTUH ISl pa3BUTHS COLIMAIILHON M MPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJibTaTbl OCBOeHHMs 001Ie00pa3oBaTe/bHOI JUCHUILVINHBI B cooTBeTcTBHU ¢ PI'OC CIIO n

Ha ocHoBe PIT'OC COO

Koa n IlnanupyemMbie pe3yabTaThl 0CBOEHHS AUCHHUILINHBI

HAHUMEHOBAHH

e
(popmupyembl Oo0ume JMcuunJIMHAPHBIE

X
KOMIIETeHIUI
OK 01. B yacTu TPpya10BOr0 BOCIIMTAHHUS: - BJQJCTh CHUCTEMOH XUMHUYECKMX 3HAHWUW, KOTOpas  BKJIIOYACT:
Bri6bupats - TOTOBHOCTh K TpYyAY, OCO3HAaHHWE I[EHHOCTH | OCHOBOIIOJIATAIONINE IMOHSATHS (XMMHYECKUU JJIEMEHT, aTOM, JJICKTPOHHAS
CIIOCOOBI MacTepcTBa, TPYAOTO0HUE; 000J109Ka aToma, s-, p-, d-3JICKTPOHHBIC OpPOWTAIM aTOMOB, HOH, MOJICKYJIA,
pelieHus 3a1a4 | - TOTOBHOCTh K  AQKTUBHOW  JICSITENHLHOCTH | BAJICHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTD, CTENCHb OKUCICHHS, XHMMHYCCKas
npodeccuoHan | TEXHOJOTHYECKOn u COIIMAJILHOW | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPDHBIH OOBEM, YIJICPOAHBIA CKEIIET,
BHOM HaIpaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, | (YHKIIMOHAIBHAS TPYINA, PaJHKall, U30MEpPHUs, U30MEPbl, TOMOJOTHYCCKH I
JNEATEIbHOCTH | IUJIJAHUPOBATh M CaMOCTOSITEIIBHO  BBIMOJHATH | PsJl, TOMOJIOTH, YIJIE€BOIOPOIbI, KUCIOPO/- U a30TCOACPKAILIUE COCAUHEHUS,
MPUMEHUTENIBH | TaKyIO ICSITCIHLHOCT; OHMOJIOTMYECKH aKTHBHBIC BemlecTBa (YIJICBOABI, JKUPBI, OCIKH), MOHOMED,
0 K pa3jMYHbIM | - HUHTEpEeC K pa3IMYHBIM chepaM | moaMMep, CTPYKTYPHOE 3BCHO, BBICOKOMOJICKYJISIPHBIC  COCTUHCHHS,
KOHTEKCTaM poheCCHOHATILHON JeSITEILHOCTH, KPUCTAJUTMYECKAsT PEHISTKA, TUIBI XUMHUYCECKUX PEAKIUi (OKUCIUTEIBHO-

OsjiajieHHe  YHHUBEPCAAbHBIMH  y4eOHBIMH | BOCCTAHOBHUTENIBHBIC, IK30-U YHIOTEPMUUYECKHE, PEAKIIU HOHHOTO OOMEHa),

NMO3HABATEJLHBIMH 1€l CTBUSIMM:

a) 0a30BbIe JOTHYECKHE JeHCTBUA

- CaMOCTOSITEILHO bopMyIHpPOBaThH H
aKTyaJIM3upoBaTh MpPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBaTh CYIIECTBEHHBIM NPU3HAK WU
OCHOBAaHHS [l CpPAaBHEHHWs, KJACCH(PHUKAIUU U
000011IcHNS;

- ONpeneyaTh LeIu JAeSTEIbHOCTH,
napaMeTphbl U KPUTEPUH UX TOCTHUIKECHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOpPEUUs B
paccMaTpUBaEMBbIX SIBIICHUSX;

- BHOCUTh KOPPEKTHBBI B  J€ATECIbHOCTb,
OIIEHUBAaTh COOTBETCTBHE pE3YJIbTATOB IIEJSIM,

3a/1aBaTh

pacTBOP, IIAEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOJIUTUUECKAS TUCCOIUAINS,
OKHUCJIMTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIuu, XUMUYECKOe
paBHOBEcHE€), TEOPUHM U 3aKOHBl (TEOpUS XUMHUYECKOTO CTPOEHHS
opranuyeckux Bemects A.M. bByrtnepoBa, Teopus 3IEKTPOIUTUUYECKOU
Juccoumanuu, nepuonnueckuit 3akon J[.M. MenzaeneeBa, 3aKOH COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3BIK XUMUH, (PaKTOIOrHYECcKre
CBE/IEHUs O CBOMCTBAX, COCTAaBE, MOJIYYEHUU U OE30MaCHOM HCIIOJIb30BAaHUU
BAKHEUININX HEOPraHWYECKUX U OPraHMYECKUX BEIIeCTB B OBITY U
MIPAKTUYECKOH 1€ TEIbHOCTH YEJIOBEKa;

- YMETh BBISBJIATH XapaKTepHbIE MPU3HAKM U B3aUMOCBSI3b H3Y4YEHHBIX
MOHATHM, MPUMEHSTh COOTBETCTBYIOIME OHATUS IPU ONIMCAHUM CTPOCHUS U
CBOMCTB HEOPraHWYECKUX U OPraHWYECKUX BEHIECTB M HMX IPEBpAIICHUH;
BBISIBIISITh ~ B3aMMOCBSI3b ~ XMMHYECKMX 3HAHUH C  TOHATHAMH W
MIPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX IMTPEIMETOB;




OIICHUBATh PUCKH MOCIICICTBUM J1€ATEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH
JKU3HEHHBIX MPoOieM

0) 6a3oBBIE HCCJIEI0BATEILCKHE AeHCTBHS:

- BJAJICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEIHCKOM
u MIPOCKTHOM eI TEIIbHOCTH, HaBbIKAMH
paspenieHus npodiem;

- BBUIBJIATh TNPUYUHHO-CJIEJCTBEHHbIE CBS3U U
aKTyaJIM3uPOBaTh 3aJa4y, BBIABUTATh THIIOTE3Yy €€
pelIcHHMS, HaXOJIHTh apryMEHTBI IS
JIOKA3aTeJIbCTBA CBOUX YTBEPXKICHHH, 3a/aBaTh
napameTpbl U KPUTEPHUH PELICHUS;

- aHAJIM3UPOBATHh MOJYYCHHBIE B XOJI€ PEIICHUS
3a/layd Pe3yJIbTaThl, KPUTHUYECKH OILICHUBATH HX
JIOCTOBEPHOCTb, IPOTHO3WPOBATh H3MEHCHHUE B
HOBBIX yCJIOBHUSX;

- YMETb IEPEHOCHTh 3HAHMS B IMO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHENCSITSIHHOCTH;

- yMEeTh HWHTETPUPOBATh 3HAHUA U3 Pa3HBIX
MPEIMETHBIX 00J1acTei;

- BBLIIBATaTh  HOBBEIE  HJEH,
OpUTHHAJIbHBIC TTOAXO/IbI U PEILICHNUS;
- CIIOCOOHOCTh MX UCIIOJb30BAHHS B
IIO3HABATEJILHON M COLUAJIBHOM IPAKTUKE

npeaiaraTh

- yMeTh WHCIIOJIb30BaTh HAMMEHOBAHUS XUMHUUYECKUX  COEAMHEHUH
MEXJIYHAPOJAHOIO COI3a TEOPETUYECKOM M  MPUKIAJHOM XUMHUU U
TpUBHAJIbHbIE HAa3BaHUS BaXKHEHIINX BELIECTB (ITUJICH, alleTUJIEH, IIULIEPUH,
¢denon, ¢dopmanbaerua, YKCycHas KHCIOTa, TJMIHMH, YrapHbId ras,
YIJIEKUCHBIN Ta3, aMMHaK, TalleHas U3BeCTb, HeralleHasi U3BeCTh, MUTheBast
Co/la M JAPYruX), COCTAaBJIATH (POPMYJIbI HEOPraHMYECKHX WU OPraHMYECKHX

BCIICCTB, VYPAaBHEHUS XUMHUYECKUX PEAKIUH, OOBSICHITH WX CMBICIH,
MOATBEPKAATh XapaKTEpHbIE XUMHYECKHUE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMHU U 3AMUCSIMH YPaBHEHUH XUMHUYECKUX
pEeaKIunii;

- YME€Tb YCTaHaBJIMBATh NPUHAJJIEKHOCTh M3YUYEHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K OMPEAEIECHHBIM KJaccaM U I'pyInaM COEAUHEHH,
XapaKTepU30BaTh WX COCTAB M BAXXHEWIIHME CBOWMCTBA; ONPEAECISATh BHUIbI
XUMHUYECKUX CBsA3EH (KOBaJCHTHAs, MOHHAS, METAJTMYECKAsi, BOAOPOIHAs),
TUIBI KPUCTAILTHYECKUX PEIIETOK BEILIECTB; KIaCCU(PUIIMPOBATh XUMUYECKUE
peaxkuuu;

- chopMHpOBaTh NPEACTABJICHUA: O XHMHYECKOW  COCTaBJIAIOLICH
€CTECTBEHHOHAYYHOW KApTHHBI MUpA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
npupoAsl, B (OPMHUPOBAHMM MBINUICHUS € KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATIPHOW TPAMOTHOCTH, HEOOXOUMOM JIJIsl pEeIICHUsT TTPAKTUIECKUX
3aa4 U HKOJOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370pPOBBIO U
MIPUPOJIHOM CPEJIE;

- YyMETh MPOBOJUTH PACUETHl 1O XUMHUYECKUM (QopMyliaM U YpaBHEHHSIM
XUMUYECKUX  PpEaKIUil ¢ HCHOJb30BaHUEM  (PU3WYECKHX  BEJIHYHH,
XapaKTepU3yIOIUX BEUIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00bema
(HOpMallbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIECTBA; HCIOJIB30BATh
CUCTEMHbIE XMMHYECKHE 3HAHUS JUIsl IPUHIATHS PEIIEHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYallHUsIX, CBSI3AHHBIX C BEUIECTBAMU U UX IPHUMEHEHUEM

OK 02.
Hcmons3oBaTh
COBPEMEHHBIC
cpencTBa
TTOMCKa,
aHam3a u

B 06.1acTH HEHHOCTH HAYYHOT0 MO3HAHUA:

- c(OpMUPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKHM M OOIIECTBEHHOM MPaKTHUKH,
OCHOBAHHOT'O Ha uasore KYJbTYP,
CHOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MeCTa B

- YMEThb IUIAHUPOBATb M  BBINOJHATH XHUMHUYECKUHA SKCIHEPUMEHT
(mpeBpamieHusi OpPraHWYECKUX BEIIECTB TMPU HATPEBAHHH, IMOIYYEHUE
ATUJIEHA U U3YyYEHHUE €ro CBOICTB, KAUECTBEHHBIE PEAKIIMU HAa ajbJETUbl,
KpaxMmall, YKCYCHYIO KHUCJOTYy, NeHaTypauus O€IKOB TpH HarpeBaHUH,
[[BETHbIC peaKIUU OENKOB; TMPOBOJUTH peaKIWd HOHHOTO OOMeEHa,
OTpENeNsATh CPEey BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIINU Ha CyJb(daT-,




UHTepIpeTanu
1 uHhopMaIuu
u
uH(pOpMaIOH
HBIC
TEXHOJIOTHH
TUTS
BBITIOJTHECHUS
3a1ad
npodeccronan
BHOU
JIeATeTbHOCTH

MOJIMKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHME SI3BIKOBOM M YMTATENHCKOMN
KYJbTYpbl KaK CpPEJICTBA B3aUMOJCHUCTBUS MEXIY
JIOJIbMU U TIO3HAHUS MHPA;

- OCO3HaHHE IIEHHOCTU HAYYHOW JEATEIbHOCTH,

FOTOBHOCTb ~ OCYILECTBIATH  INPOEKTHYHO U
HCCIIEI0BATEIILCKYIO JEATEIBHOCTD
WHJUBHYaJIbHO U B TPYIIIE;

OBinageHue  YHHUBEpPCAJIBHBIMH  Y4eOHBIMH

MO3HABATEJbHBIMH 1eHCTBUAMU:

B) padora ¢ uHpopmanueii:

- BJIAJIETh HABBIKAMU IOJIy4€HUS MHPOPMALMU U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO
OCYIIECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3ALMIO U
MHTEPIIPETALUI0 UHGOPMALMK Pa3IUYHBIX BUIOB
1 GOpM MpeCTaBICHUS;

- co3JaBaTh TEKCThl B pa3MYHBIX (opmarax c
y4eToM Ha3HayeHHsT HHPOpMaluu U IIeJIeBOM
ayqIuTOpUM, BBIOMpas ONTUMaJbHYIO  (opMmy
MPEACTAaBJICHUS U BU3yaJIN3allHH;

- OLEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(popMalMy, €€ COOTBETCTBHE IIPABOBBIM H
MOpabHO-3TUYECKUM HOpMaM;

- HCIOJb30BaTh CpPEACTBA HMH(YOPMALMOHHBIX HU
KOMMYHUKAIIUOHHBIX TEXHOJOTUH B PEUICHUU

KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpPraHM3allMOHHBIX  337ad C  COOJIOJACHHEM
TpeOOBaHMI SPrOHOMHUKHU, TEXHUKH 0€3011aCHOCTH,
TUTHEHBI, PECypcoCOEpe)eHUs, TMPaBOBBIX U
STHYECKUX  HOpPM, HOPM  HMH(POPMAIMOHHOMN
0e30I1aCHOCTH;

- BJIQ/ICTh HABBIKAMH PACIIO3HABAHUS M 3aIIUTHI
uH(popMaIuu, nHGOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH,

kapOoHAaT- W  XJIOPUI-aHHOHBL, HA  KAaTUOH aMMOHHS;  pelaTh
JKCIIEpUMEHTANIbHBIE 3amaur 1o TemaM "Mertamiel" u "Hemeramisl") B
COOTBETCTBUM C IpaBUJIaMU TEXHHUKH O€30IaCHOCTU MpHU OOpaleHUH C
BEIIECTBAMU U JIJAOOPATOPHBIM 00OpYyIOBaHUEM; MPEACTABIATh PE3yIbTaThl
XMUMHUYECKOT0 3KCIepuMeHTa B (hopMe 3alncy ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUpPOBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

- YMETh AHAJIM3UPOBATh XHMHUYECKYI0 HH(POpMAIMIO, IOJIy4aeMylo W3
pa3HBIX MCTOYHHUKOB (CpeAcTB MaccoBod HH(popmarmu, cetb MHTepHET H

Apyrue);

- BJaJeTh OCHOBHBIMM METOJAaMH HAYYHOrO TIIO3HAHHS BEIIECTB U
XUMUYECKUX  fABIeHUN  (HaOmoleHue,  U3MEpeHue,  SKCIEPUMEHT,
MOJIEITUPOBAHUE);

- YyMETb NPOBOAUTH PACUEThl MO XUMHYECKUM (opMyjaM M YpaBHEHUSAM
XUMHUYCCKUX peaKuHﬁ C HUCITOJIB30BAHUEM (1)I/ISI/II-ICCKI/IX BCJIINYHH,

XapaKTEePU3YIOIIUX BEHIECTBA C KOJMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HOpMaJsbHBIE YCJIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJb30BaTh
CHUCTEMHbIE XMMHYECKHE 3HAHUS JUIsl NPUHITHS pPELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX TIPUMEHEHUEM




OK 04. - TOTOBHOCTH K CaMOpa3BUTHUIO, | - YMETh IUJIJAHUPOBATh M  BBINOJHATH XUMHUYECKHUA  OSKCHEPUMEHT
DddexkTuBHO CaMOCTOATEJILHOCTH M CAaMOOIPEICIICHUIO; (mpeBpallieHuss OpPraHUYECKUX BEIIECTB MPU HArpeBaHWUM, TOJyUYCHUE
B3aMMOJCHCTBO | -OBJIaJICHUE HaBBIKAMU y4eOHO- | 3TUJIEHAa W M3YYECHHE €r0 CBOWMCTB, KAYECTBEHHBIC PEAKIMU HA aJbJCTHIbI,
BaTh U MCCIIEIOBATELCKOM, TMPOEKTHOW M COIMAJIbHOM | KpaxMmall, YKCYCHYIO KHCJOTY; JEHaTypaiusi O€JIKOB TMpu HarpeBaHUH,
paboTath B JIeITEILHOCTH; [BETHbIE peakIMu OETKOB; TMPOBOJUTH pPEAKIMH HOHHOTO OOMEHa,
KOJJICKTHBE U Osaagenne YHHBEPCAJIbHBIMH | ONPEIEIATh CPEAy BOJHBIX pacTBOPOB, KAUECTBEHHBIEC PEAKLIMHU Ha Cyibdar-,
KOMaH/IC KOMMYHHKATHBHBIMH IeHCTBUSIMM: KapOoOHAaT- W  XJIOPHUI-aHWOHBI, HAa KAaTHOH aMMOHHS;  pelaTh

0) coBMecTHasI 1eITEJbHOCTD. JKCIIepUMEHTaJbHbIe 3a7auu 1o TemaMm "Metamnel" u "Hemeramnsl") B

- TOHMMATh W UCIOJB30BaTh TPEUMYIIECTBA | COOTBETCTBUU C IMPAaBWJIAMH TEXHHKH OE€30MaCHOCTH TpH OOpalieHuu ¢

KOMaHHOW U WHIUBHUIYyaTbHOU paOOTHI; BEIIECTBAMU U J1a0OPATOPHBIM OOOPYAOBAHHMEM; MPEACTABIISITh PE3yJIbTaThI

- TPUHUMATh 1€ COBMECTHOW JEATEIBbHOCTH, | XHMUYECKOT0 SKCIIEpUMEHTa B ()OpME 3alMCH YPaBHEHUH COOTBETCTBYIOIIMX

OpPraHU30BbIBATh U KOOPAWHUPOBATH NIEHCTBUS MO | peakuuii 1 GOpMyIHPOBATh BHIBOJBI HA OCHOBE ITUX PE3YyIbTaTOB

€€ JOCTHIKCHHIO: COCTAaBJISATh MJaH ICHCTBUH,

pacmpenensiTh poJid C y4€TOM MHEHUHN y4aCTHUKOB

00CyX1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOpAWHHUPOBATh M BBINOJHATHL paboOTy B

YCIOBUAX peanbHOoro, BUPTYaJILHOTO u

KOMOWHUPOBAHHOTO B3aUMO/ICH CTBUS;

- OCYIIECTBISATH TMO3UTHBHOE CTPATErHYECKOE

MOBEJICHUE B PA3IMYHBIX CHUTYAIUSX, MPOSBIISITH

TBOPYECTBO U BOOOpakeHue, ObITh MHUITUATUBHBIM

OBjaieHHe YHUBEPCATbHBIMHU PeryJATHBHBIMH

JeHCTBUAMH:

') IPUHATHE ce0Osl U IPYTruX JIoeii:

- MPUHUMATh MOTHBBI U apTYMEHTBI IPYyTUX JIOAeH

MIPU aHAJIM3€ PE3yJIbTATOB JAEATEIbHOCTH;

- MpU3HaBaTh CBOE IMPaBO U MPaBO JAPYrUX JIOAEH

Ha OIIHOKU,

- pa3BUBATh CIOCOOHOCThH TOHUMATh MUD C

MO3UIIUN JPYTOro YeJIOBEKa;
OK 07. B o0J1acTH 3K0J10IrM4€CKOT0 BOCIIMTAHUSA: - chopMHpOBaTh TPEACTABJICHUS: O XHMHUYECKOW  COCTaBIIAIOLICH
CopnelicTBOBaTh | - CHOPMUPOBAHHOCTD JKOJOTHYECKOH KYJIBTYpHI, | €CTECTBEHHOHAYYHON KapTUHBI MHpa, POJM XUMHH B TO3HAHHWH SIBICHUU
COXPaHEHHIO MOHUMAaHUE BIHSHHS COLUAIbHO-)KOHOMHUYECKUX | IPUPOILI, B (OPMUPOBAHWM MBIIUICHUS U KYyJIbTYypbl JIMYHOCTH, €€

OKpY’KaroIen

MPOLIECCOB ~ HA  COCTOSIHUE  NPUPOJHOW U

(bYHKIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JUIsI PEIICHUS MPAKTUIECKUX




Cpensl,
pecypcocoepex
EHUIO,
MPUMEHSTh
3HaHUA 00
W3MEHEHUU
KIIMMarTa,
TPUHIIATIBI
OEepeXKITMBOTO
IPOM3BOJCTBA,
3¢ HeKTHBHO
JIEHCTBOBATH B
Ype3BbIYANHBIX
CHUTYaIUsIX

COIMATIbHOM  Cpelpl, OCO3HAaHHWE TI00aIBLHOTO
XapakTepa SKOJIOrHYECKUX Mpoliem;

- IUJIJAHMUPOBAHUE M OCYILUECTBJIECHUE JCHCTBHI B
OKpYXarollell cpele Ha OCHOBE 3HaHUA Lenei
YCTOMYMBOIO pa3BUTHS YE€JIOBEUYECTBA;

AKTUBHOE HENpUsTHUE JEUCTBUN, TPUHOCAIINX
BpEN OKpYXKalolen Cpeae;

- yYMEHHE MPOTrHO3UPOBATh HEOIATONPHUSITHBIC
DKOJIOTUYECKHUE IIOCIEACTBUS IIPEANPUHUMAEMBIX
JIEUCTBUM, IPEJOTBPALIATh UX;

- pacupeHue OIbITa
9KOJIOTUYECKON HAINPABJICHHOCTH;
- OBJIAJJCHHUEC HaBbIKaMH y‘le6HO-HCCHCﬂOBaTeHBCKOfI,
IIPOEKTHOU U COLIUAIIBHOM AESTEIbHOCTH;

ACATCIIBHOCTH

3a/lady ¥ KOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHMS] K CBOEMY 3J0POBBIO U
HNPUPOJTHON CPEE;

- yMeTh CO0JII0/1aTh MpaBUiIa SKOJOIMYECKU LeJIeco00pa3HOro MOBEEHUs B
OBITY M TPYAOBOM NEATENbHOCTH B LIENAX COXPAaHEHUS CBOETO 3/10POBbS U
OKpY’Karolled MPUPOJHOM CpEeIbl; YYUTHIBATh OMNACHOCTh BO3JIEHCTBUS Ha
JKUBBIE OPraHU3Mbl ONPENEIICHHBIX BEIIECTB, MOHMMAs CMBICI IMOKa3aTens
IIPEIEIbHON TONYCTUMONW KOHIICHTPALUH
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2. CTPYKTYPA U COJEPKAHME OBIIEOBPA30OBATEJILHON

JANCIHUIIIMHBI « XUMUWSD»

2.1. O0beM AUCUHMILIMHBI U BHABI y4eOHOH padoThI

Buj yuyeOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPaMMBbI AUCHHUIIINHBI 66
B T.4.

OcHoOBHOE co/iepKaHne 66
BT. 4..

TEOpETHUECKOE 0O0y4deHUe 34
MPaKTUYECKUE 3aHATHUS 32
B T.Y.MPO(PeCcCHOHATILHO-OPHEHTHPOBAHHOE COlepP:KaHue (CopepKaHue 3
NPUKJIATHOTO MOIYJIs1)

BT. 4.

TEOpEeTUYECKOe O0yUCHHE 4
MPaKTUYECKUE 3aHITHUS 4
B T.Y.MPOMeE:KyTOUYHasi arTecTanust (1udpepeHIpOBaHHbIH 3a4eT) 2

3aounas ¢popma

Bupj yuyeOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBbI U CUMILIMHBI 66
B T.4.

OcHoBHOE coepxaHne 8
BT. 4..

TEOpEeTHUECKOE 00yUeHue 4
MPAKTHYECKUE 3aHITUS 4
CamocTosiTesbHasi padoTa 58
B T.4.NPOME:KYTOUHAsA aTrTecTanus (1uddepeHInpOBaHHBIN 3a4eT) 2




2.2. TeMmaTuyecKMil IVIAH W COAEPKAHUE THCIIUILIUHbBI

HaumeHoBanue Coaep:xxanue yae0HOro Marepuajia (0CHOBHOE U NPO(ecCHOHATBLHO-OPHMEHTHPOBAHHOE), O0LeM 12CoB dopMupyembie
pa3aesioB U TeM JadopaTopHbie M MPAKTHYECKHE 3aHATHUSA, IPUKJIATHON MOAYJ/Ib KOMIIETeHIIUH
1 2 3 4
Pa3znen 1. OcHOBBI CTpOEeHMS BellleCTBA 8
Tema 1.1. Conep:xanue yueOHOro Mmarepuajia
Crpoenue atomoB | Teopernueckoe oOydeHHe
XUMHYCCKUX CoBpeMeHHass Mojenb CTpoeHUs aTtoMa. CHUMBOIMYECKUH SI3bIK XUMHUU. XUMHYECKUH DIIEMEHT.
SJICMCHTOB U DnekTpoHHas KoHpurypamus atoma. Kiaccuukamnus XUMUYECKUX 3JIEMEHTOB (S-, P-, d-3J1eMeHTHI). 2
npupoaa BanenTHbIie 3JICEKTPOHBI. BaneHTHOCTS. DJIeKTpOHHAs npupoaa XUMHUYECKON CBSI3U.
XUMHUYECKOH DNEKTPOOTPHUIIATEIPHOCTh. BHIIBI XUMHUYECKOW CBsA3W (KOBAJCHTHAs, WOHHAs, METAJLTHYECKas,
CBsA3H BOJIOPOJIHASI) U CTIOCOOBI €€ 00pa3oBaHUs
IpakTHYecKHe 3aHATHS OK 01
Pewienne 3agaHuii Ha UCHOJB30BAaHWE XMMHUYECKOW CHMBOJIMKM W HAa3BaHUU COEIMHEHUHN IO
HOMEHKJIaType MEXKAYHApPOJHOIO COK3a TEOPETUYECKOW M NPUKIAJIHOM XHMHU W TPUBHAIBHBIX
Ha3BaHUU JUISI COCTABJICHUS XUMHUYECKUX (OPMYJ JABYXaTOMHBIX COCIUHEHUH (OKCHIOB, CYJIb(HUIOB,
TUAPHIOB U T.IL.) ¥ APYTHX HEOPTaHUYECKUX COCAUHEHHN OTIENbHBIX KIaCCOB. 40/1
[IpakTHueckue 3alaHusl Ha YCTAHOBJIEHHUE CBSI3M MEXIY CTPOCHHEM aTOMOB XHMHYECKHUX AJIEMEHTOB U
MEPUOANYECKUM U3MEHEHHEM CBOWCTB XMMHUUYECKUX JJIEMEHTOB M MX COCJAUHEHUW B COOTBETCTBUM C
nojoxeHueM [lepnoanueckon CHCTEMBI.
Tema 1.2. Copep:kanue y4e0HOT0 MaTepuajia OK 01
[lepnoguueckuii | Teopernueckoe oOydeHHe 2/0,5 OK 02
3aKOH U Tabnuia [Tepuognueckas cucrema xumudeckux 3yeMeHToB .M. MenneneeBa. ®U3HYECKHil CMBICT
JW. Menneneesa | [epuoanueckoro 3akona JI.M. Meneneesa. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHX
3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM
XUMHYECKOro 3eMenTa B [lepuoguueckoi cucreMe. MUpOBO33pEHUYECKOE U HAYYHOE 3HAUYECHUE
[Tepuoguueckoro 3akona JI.1. Menneneesa. [Iporuossl [{.11. Menaeneea. OTKpbITHE HOBBIX
XUMHYECKUX 3JIEMEHTOB.
Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUIN HA XapaKTEPU3ALMI0 XUMUYECKUX
aMeMeHTOB «MeTauyeckue / HEeMeTaNIMYeCKUe CBOMCTBA, AJIEKTPOOTPUIIATEIFHOCTh XUMUY €CKIX
3JIEMEHTOB B COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOECHUEM U ITOJIO)KEHUEM B IIEPUOAUYECKON CUCTEME
xumu4deckux 3nemenToB .M. MenaeneeBay
Pa3nen 2. XuMuuyeckne peakumu 8
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Tema 2.1. Tunst

Copep:kanue y4eO0HOT0o MaTepuasia

OK 01

XUMUYECKUX Teopetnueckoe oOyueHue
peakiui Knaccudukanus 1 TUIIBI XUMHUYECKUX PEAKIIUl C yuacTueM HeopraHndyeckux Beuiects. CocTaBieHue

YPaBHEHHH peaKIuii COSTMHEHNUS, Pa3JIOKCHHS, 3aMeIeHuUsI, OOMEHa, B T.4. PEaKIIUi TOPEHUS,

OKHCJIEHHUS -BOCCTAHOBJICHUS. 2/

VYpaBHEHUSI OKUCIIEHNUA-BOCCTaHOBIEHUS. CTeneHb OKUCIeHUs. OKUCIUTENb U BOCCTAHOBUTENb.

CocraBiieHue U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOJIOM 3JIEKTPOHHOT'O

6amanca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IIPHPOJIE, TPOU3BOACTBEHHBIX IpoIIeccax U

KHU3HEAESITeIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATUSA

KonnuecrBeHHble OTHOWEHNUA B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHMM M PAaCyEThl 110

YPaBHEHUSIM XMMMUYECKHX peakiuil. Monb Kak eIMHMIIa KOJudecTBa BemecTBa. MoisipHas Macca.

3aKOHbI COXpAaHEHMs] Macchl U SHEpruu. 3akoH ABorajapo. MossipHblii 00beM ra3oB. OTHOCHUTEIbHAS 2

IUIOTHOCTh Ta30B. Pacuersl MO ypaBHEHUSM XUMHUYECKUX pEaKLUil C UCIIOJb30BAaHHEM Macchl, 00bema

(HOpMaJIbHBIE YCIIOBHSI) Fa30B, KOJMYECTBA BELIECTBA
Tema 2.2. Copep:kanue y4e0OHOIro MaTepuajia OK 01
DNEeKTPOINTHICCKA | TeopeTnueckoe oOyueHne OK 04
A aacconuanusa u Teopus 3IEKTPOIUTHUECKON auccouranuu. MoHbl. DIeKTpONIUThI, HEIIEKTPOIUTHL. Peakiiun noHHOro
HOHHBIN 00MEH obmena. CocTaBieHHE peakIMil HOHHOro OOMeHa MyTEeM COCTaBJIEHHS UX TMOJHBIX U COKPALICHHBIX 2

VOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakuu. 3aJaHNsI HA COCTABJICHHE HOHHBIX PeaKuil

IIpakTHyeckue 3aHATUA 2/1

3asaHus Ha COCTABJIEHUE MOHHBIX PEaKIIUM
Pazgen 3. CTpoeHne u cBoiicTBa HEOPraHMYECKUX BelleCTB 18
Tema 3.1. Coaep:xanue yuyeOHOro MaTepuajia OK 01
Knaccupuxanms, | Teopetnueckoe o0ydeHue OK 02
HOMEHKJIATypa U IIpenmer Heopranuueckoit xumuu. Knaccugukaiiys HeopraHuueckux Beniects. IIpocTeie U CloXKHbIE
CTpOCHHUE BellecTBa. OCHOBHBIE KJIACCHI CIIOJKHBIX BELIECTB (OKCUBI, THAPOKCUIBI, KUCIOTBI, COJIN).
HEOpPraHuveckux | B3aMMOCBS3b HEOPraHMYECKMX BEILECTB. ATPEraTHbIE COCTOSAHUS BelecTsa. Kpucrammieckue u 2N
BELIECTB amop@dHble BemecTBa. TUIBI KPUCTAIIIMUECKUX PELIETOK (ATOMHAs!, MOJIEKYJIipHas, HOHHAs,

MeTaJlIn4ecKas). 3aBUCUMOCTb (PU3UUYECKUX CBOMCTB BEILIECTBA OT THIIA KPUCTAJIIMUECKON PEIETKH.
3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMHUYECKON CBSI3U U THIA KPUCTAILINYECKOM
pemerku. [Ipuanabpl MHOTOOOpa3usl BEIIECTB
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HpaKanecmle 3aHATHUHA

HomeHnkiaTypa HEOpraHHu4eCKUX BEIECTB: Ha3BAaHUE BEIIECTBA UCXO/IS U3 UX XUMUYECKOH (hOopMyIIbI
WA COCTaBIICHHE XUMUYECKOU (DOPMYIIBI HCXO/I U3 HA3BaHUS BEIIECTBA MO MEKYHAPOIHOM
(MIOITAK) nnu TpuBHUaibHON HOMEHKJIAType.

Permenne mpakTHUeCcKMX 3alaHUi MO KiIaccH(UKAIMKM, HOMEHKJIAType M XUMHUYECKHM (GopMylam
HEOPraHWYECKUX BEIIECTB pa3IMUYHBbIX KJAccOB (yrapHbli ras, yrieKucibli ra3, aMMHakK, ramieHas
M3BECTh, HEralieHast U3BeCTb, MUTHEBAs COJIa M APYTUX): HA3bIBATh M COCTABIIATH POPMYJIIbI XMMH YECKUX
BEIIECTB, ONPEACIATh IPUHAUIEKHOCTD K KJIAcCy.

Vcrounnku XuMu4deckoit nadopMaiuu (CpeacTB MaccoBoil nH(popmanuu, cetb UHTEpHET U Apyrue).
ITouck nHpopmanyu 1Mo Ha3BaHUAM, UAECHTUPUKATOPAM, CTPYKTYPHBIM (opMyJiam

Tema 3.2. dusuko-
XUMHUYECKUE
CBOIICTBA
HEOPraHUYECKUX
BCIIICCTB

Conep:xanue yueOHOro Marepuajia

Teopetnueckoe o0yueHue

Mertamnbl. O01mue ¢puznyeckue U XUMMUYecKue cBoiicTBa MeTauioB. CriocoObl molydyeHus. 3HaueHue
METajVIOB M HEMETAJIJIOB B HIPUPOAE U JKU3HENEATEIbHOCTH 4YeloBeka M opraHuzmMoB. Kopposus
METaJJIOB: BUbI KOPPO3UH, CIOCOOBI 3alIUThl METAJIJIOB OT KOPPO3UHU

Hemeramnpl. OOmme ¢uznueckue M XUMHYECKHE CBOWMCTBA HEMETAJUIOB. THUMWYHBIE CBOWCTBA
HemerasuioB [V— VII rpynn. Knaccudukamus 1 HOMEHKJIaTypa COSIMHECHUM HEMETaLI0B. KpyroBopoThI
OMOTeHHBIX JIEMEHTOB B MPUPOJIE

XuMHYeCcKHe CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB (OKCHI0B, THAPOKCHI0B, KUCIIOT,
coJieit u Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COSTUHEHUH,
BBICIIMX OKCUIOB U I'MJIPOKCHIOB

HpaKaneCRne 3aHATHUSA

CocraBieHre ypaBHEHUN XMMHUYECKHX PEAKLIUN C y4aCTUEM IPOCTBIX U CIOXKHBIX HEOPraHMYECKHUX
BEILECTB: META/JIOB M HEMETA/JIOB; OKCHJOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHUCJIOT, OCHOBAaHUH M aMQpOTEpPHBIX THIPOKCHIOB; HEOPraHUYECKUX COJIEH,
XApaKTEPU3YIOIIMX UX CBOMCTBA.

Pemenue npakTHKO-OPMEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUW HA CBOMCTBA, COCTaB, IOJIYyYECHHE U
0e30omacHOE HCHOJIb30BAHME BaXXHEMIIMX HEOPraHWYECKUX BEIIEeCTB B OBITY M INPaKTHYECKOU
JESITEJIbHOCTH YEJI0BEKa

4/0,5

OK 01
OK 02

Tema 3.3.
Nnentudukamnus
HEOPraHUYECKUX
BEILIECTB

Copep:kanue y4eOHOTo MaTepuasia

IIpakTHYecKkue 3aHATHS

JlabopartopHas paborta «/neHTupukamnmst HEOPraHMIECKUX BEIIECTB.
Permenne SKCmepUMEHTANbHBIX 3aJa4 MO XHMHYECKHM CBOWCTBAaM METAIJIOB W HEMETaJUIOB, IO
PacIO3HABAHMIO U TIOJIYYCHHIO COSIMHEHNI METAJUIOB U HEMETAJIIOB.

OK 01
OK 02
OK 04
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Wnentudukanuss HEOpraHMYECKHX BEHIECTB C HCIOJIB30BaHHEM HUX (PH3UKO-XUMHYECKHX CBOWCTB,
XapaKTEepHBIX KAa4eCTBEHHBIX peakuuid. KauecTBeHHbIe peakuuu Ha CyibdaT-, KapOOHAT- U XJIOPUI-
AHUOHBI, HA KATHOH aMMOHUS

Pa3nen 4. CTpoeHnue U cBOMCTBA OPraHN4eCcKHX BelleCTB

12/1

Tema 4.1.
Knaccu ukanms,
CTpOCHUE U
HOMEHKJIATypa
OpPraHUYEeCKUX
BEILIECTB

Conep:xxanue yueOHOro Mmarepuajia

Teopetnueckoe oOyueHue

[TosiBneHue U pa3BUTHE OPraHUYECKOM XUMMH Kak Hayku. [Ipeamer oprannyeckoil xumun. Mecro u
3HAYECHHE OPraHNYECKOM XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTpPOEHUE KakK MOPSAJOK COECIUHEHHUs aTOMOB B MOJIEKYJE COIVIACHO HMX BAJIEHTHOCTH.
OCHOBHBIE MTOJIOKEHUSI TEOPHH XMMHYECKOIO CTPOECHUsI OpraHuuYecKux coenuHeHuii A.M. bytieposa.
VYTriepoHbIil CKEJIEeT OpPraHu4YecKOl MOJEKYJbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO
CTpOoeHust MONeKyJl. I3oMepus u u30Mephl.

[lonsitue o ¢ynkuuoHanbHOM rpynmne. Paauxan. IlpuHuunsl knaccudukanuu OpraHUYECKUX
coeMHEHMH. MexayHaponHas HOMEHKJIATypa M IPUHLMIB HOMEHKJIATYpbl OPraHMYECKUX
coenuHeHui. IloHsTHE 00 a30TCOmEpXKAILUMX COCAMHEHUSAX, OMOJIOTMYECKH AaKTHBHBIX BELIECTBaX
(yrneBogax, Jkupax, OeiIKax M Jp.), BBICOKOMOJICKYJSIPHBIX COCIMHEHHUSX (MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3BEHO)

2/0,5

I[IpakTHyeckue 3aHATHUSA

HomeHknaTypa OpraHM4ecKMX COEIMHEHHH OTIENbHBIX KJAcCOB (HACHIIICHHBIC, HEHACHIIIEHHbIE U
apoOMaTUYECKUE YTJIEBOJOPOABI, CIIUPTHI, (PEHOJbI, allbJACTUbl, KETOHBI, KapOOHOBBIE KHCIOTHI U AP.)
CocraBiieHHE TIONHBIX M COKPALICHHBIX CTPYKTYPHBIX (hOPMYJT OPraHMYECKHX BEIIECTB OTAEIBHBIX
KJIaCCOB, HCIOJB3yS MX Ha3BaHUSA IO CHUCTEMATHUYECKOM M TPUBUAIBHON HOMEHKIAType (STHIIEH,
alleTHJIeH, TIHMIEepuH, ¢eHon, (opManbaerna, yKCycHas KUCIOTa, IMIuH). Pacdersl mpocteiineit
(opMyJIbl OpraHUYeCcKON MOJIEKYJIbI, HCXO/1s U3 3JIEMEHTHOr0 cocTasa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpPraHUYECKUX
COEIUHCHUI

OcHoBHOE coiep:KaHNe

DU3NKO-XUMHYECKHE CBOICTBA OPraHMYECKMX COEAMHEHMH OTIEIbHBIX KJIACCOB (OCOOEHHOCTH
KJIacCCU(pMKAIIMU ¥ HOMEHKJIATypbl BHYTPU KJlacca; TOMOJOIHUECKUN psa U oOuiast GopMyia; H30Mepus;
¢du3nuecKue CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYyYEHUS):

— TIpeAeNbHbIC YIJIEBOMOPOAbI (alKaHbl W IMKJIOATKaHbl). ['OpeHMe MeTaHa KakK OJWH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B MPOMBINIJICHHOCTH U OBbITY. CBOMCTBA MPUPOJHBIX YIIIEBOJOPOAOB, HAXOXKICHUE B
MPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempezAenbHble (AJKEHbI, aJlKUHbI W ajKaJueHbl) M apoMaTHYecKHe yrieBoaoponabl. ['opeHue

AllCTUJICHA KaK NCTOYHUK BBICOKOTCMIICPATYPHOI'O IMJIIAMCHU JJIs1 CBAPKW U PC3KU MCTAJIJIOB

OK 01
OK 02
OK 04
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— KUCIIOPOJICO/IepKalllie COeNUHEHUs (COUPTHI U (EHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, allbAETUIbI
U KETOHBI, XUPBI, yriaeBoabl). [IpakTuueckoe NpuUMEHEHHE ATUJICHTIUKONS, TIUIEepuHa, (eHouna.
[Ipumenenue Qopmanpaeruaa, aneTajabAeTUd, YKCYCHOW KHCIOTHI. Mblla Kak COJU BBICHIMX
KapOOHOBBIX KHCIOT. MOIOIIe CBOMCTBA MbLIA

— a3oTcofep)Kaliue COeAUMHEHHS (aMUHBI W aMHUHOKHUCIOTBL, Oenku). BbICOKOMONEKyIsSpHBIC
COEIMHEHUs (CUHTETHUYECKHE M OMOJOTHYeCKU-aKTUBHBIE). MOHOMEp, MoJMMep, CTPYKTYPHOE 3BEHO.
[TonmmMepu3anus 3THIIEHa KAK OCHOBHOE HAIIPaBJIEHUE €0 UCIIOIb30BaHNUS.

['eneTnyeckas CBSI3b MEXy KJacCaMU OPraHMYE€CKUX COCAMHEHUN

IIpakTuvyeckune 3aHATUSA

CBoiicTBa OpPraHMYECKUX COEIUHEHHM OTAENbHBIX KJIAaccoB (TpUBHANbHAs M MEXAYHapoaHas
HOMEHKJIaTypa, XMMUYECKHE CBOWCTBA, CIIOCOOBI MOTyUEHUs): MpeenbHble (aJKaHbl U LIUKJIOAJIKAHbI),
HelpeJenbHble (AJIKEHbl, aIKUHBl U aJKaJAUEHbl) U apOMAaTUYECKUE YIIIEBOJOPO/bl, CIIUPTHI U (hEHOJIbI,

KapOOHOBBIE  KHUCIOTBI M 3GHphl, ajbJerUAbl M  KETOHbl, aMUHBl U  AMHUHOKHUCIOTHI, 2/0.5
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS. 3aJaHMsl HAa COCTABJIEHME YPAaBHEHHM XUMHUYECKMX pEaKIuil ¢
y4acTHEM OpPraHWYeCKHX BELIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHHUS
CocraBieHue cxeM peakluid (B TOM 4YHUCIE M0 TMPEIJIOKEHHBIM IeNOoYKaM IpeBpalieHuil),
XapaKTEepU3YIOLUMX XUMHYECKUE CBOMCTBA OPraHMYECKUX COEAMHEHHH OTIENBHBIX KIACCOB, CHOCOOBI
X TOJIyYEHUS U Ha3BaHME OPraHMYECKUX COEIMHEHUH N0 TPUBHAIBHOW WIM MEXIYHAapOIAHOU 2
CHCTEMaTH4EeCKOW HOMEHKIIAType.
PemieHne mnpakTHKO-OpPMEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHU Ha CBOMCTBA OpPraHMYECKUX
COEIMHEHMM OT/EIbHBIX KJIaCCOB
Tema 4.3. Coaep:xanue yuyeOHOro MmaTrepuajia OK 01
Unentndukanus | Teopermueckoe oOyueHHe OK 02
OpraHH4CeCKuX buooprannyeckue coenuHeHus. IlpumeHeHne W Ouosormyeckass poJyib yrieBojoB. OKHCIICHHE OK 04
BCIICCTB, UX YIJIEBONOB — WCTOYHUK OHEPTUU IKHUBBIX OpraHu3mMoB. OONacTm NpPUMEHEHUS aMHHOKHUCIIOT. 2
SHAYCHUC 1 [IpeBpamenns OenkoB HHIIM B opranusMe. buosormueckue ¢(yHKmm OenkoB. buomormueckue
TIPUMCHCHHC B ¢GbyHKIMM KUPOB. PoJib OpraHnyeckoil XuMuu B pelieHnu npodJieM NUIIeBoi 6e30MmacHoCTr
ggl(f;:;(l){uﬁTBeHHoﬁ Posnp opranuueckoil XMMHHM B PpEUIEHMM NpOOJEeM >SHEpreTudeckoid Oe30IacHOCTH, B Pa3BUTHU
IeSTENbHOCTH MEIMILIMHBI, CO3/JaHUU HOBBIX MaTE€pPHAaJIOB, HOBBIX UCTOYHUKOB SHEPrUH (aJIbTEPHATUBHbBIE UCTOYHUKHU
- sHeprun). OmacHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHM3Mbl OPraHUYECKUX BEINECTB OTIEIBHBIX
KJ1accoB (YIJIEBOIOPOIbI, CIUPTHI, (PEHOJBI, XIOPOPraHUYECKHE HPOM3BOIHbBIE, AJbACTUABI U Jp.),
CMBICJI ITOKA3aTeNsl IPEAENBHO IOy CTUMONW KOHIEHTpaluu
Pa3nen S. Kunernyeckue 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKHX peakuui 6/1
CkopocTb Conep:xanue yueOHOro Mmarepuajia OK 01
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XUMHYECKUX
peakiui.
XuMHYIECKOE
paBHOBECHE

Teopetndeckoe o0ydeHHe

CKOpOCTh peakiuH, €€ 3aBUCUMOCTh OT Pa3UYHBIX (PAKTOPOB: MPHUPOIBI PEATHPYIOIIUX BEIIECTB,
KOHIIGHTPAIIMU pEarupyrolnmx BEIIeCTB, TeMIEpaTypbl M IUIONIAAM PEAKIIMOHHOW IMOBEPXHOCTH.
TennoBbie 3G (HEKThI XUMUYECKUX PEAKIIUNA. IK30- M IJHIOTEPMHUCCKUE, PEAKIUH.

OOpaTUMOCTh peakiuii. XUMHUYECKOE PABHOBECHE W €ro CMEIICHHE ITOJI JACHCTBHEM pPa3IMYHBIX
(akTOpoB (KOHIIEHTpAllUSI PEareHTOB WM TMPOAYKTOB pEaKIMH, [aBJICHWE, TeMIlepatypa) s
CO3JIaHMS ONITUMAJIbHBIX YCJIOBHIM MpOTeKaHusi XuMuueckux npoueccos. [Ipunnun Jle [latense

OK 02

IIpakTudyeckune 3aHATUSA

Pemienre mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha aHaiau3 (aKkTOpPOB, BIHUAIOIIMX HAa H3MEHEHUE
CKOPOCTH XMMHYECKOH peakiuu, B T.4. C MO3ULUI IKOJOTMYECKH 11€1€cO00pa3HOro MOBEJEHUS B ObITY
U TPYAOBOU JEATEIBbHOCTH B LEJSAX COXPAHEHUS CBOETO 340POBbs U OKPYXKAOIIEH IPUPOJHON CPEIBI.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3alaHuMi Ha npuMmeHeHune npuHuuna Jle-llatense s
HAXOX/EHUS HAIpaBJEHUS CMELIEHUS paBHOBECUS XMMHUYECKOH peakiuu M aHauu3 (akTopos,
BIMAIOIIMX HA CMELIEHHE XMMHUYECKOI'O PAaBHOBECHS

4/1

OK 01
OK 02

Pa3nen 6. PacTBopsl

4/1

Tema 6.1.
Tloustue o
pacTBopax

Copaep:kanue y4eOHOTo MaTepuasia

Teopetnueckoe oOyueHue

PactBopenune kak ¢u3uko-xumuueckuil mporecc. PactBopsl. CriocoObl MPHUTOTOBJICHUS PACTBOPOB.
PactBopumocTs. MaccoBass nmons pacTBOpeHHOro BemiecTBa. CMBICH TOKazaTesls MpeAeIbHO
JIOMTyCTUMOI KOHIIEHTPAIMH U €ro HCMOJIb30BaHUE B OI[EHKE IKOJIOTHYECKOil 0€30MacHOCTH.

[IpaBuia 5KOJIOTHMYECKH I1€IeCO00PAa3HOro MOBEACHHSI B OBITY M TPYIOBOH IESATENLHOCTH B LIETSAX
COXpPaHEHUS CBOETO 3/10POBbs U OKpY’Karoleil MPUPOAHOI cpenibl; OMacCHOCTh BO3/IEHCTBUS HA )KUBBIE
OpPraHU3MBbI ONPEEIECHHBIX BEIECTB.

Pemenne mpakTHKO-OpUEHTHPOBAHHBIX PACUETHHIX 33JaHUN Ha PAaCTBOPHI, UCHOJIb3yEeMbIe B OBITOBOM
Y TIPOU3BOICTBEHHOM JIEATEIbHOCTH YEJIOBEKa

4/1

OK 01
OK 02
OK 07

IpodeccuoHaAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (COTepP KaHNe MPUKIATHOTO MOTYJIs)

Pa3zngea 7.

Xumusi B ObITY U MPOU3BO/JACTBEHHO /1eATEJILHOCTH YeJIOBeKa

Xumus B ObITY U
MPOU3BO/ICTBEHH O
NESITEIbHOCTH
YeloBeKa

Coaep:xanne yae0HOro Mmarepuasia

Hogelimme 1OCTHXXCHHS XMMHUYECKON HAyKW M XMMHUYECKON TEXHOJOTUU. Poiib XuMuu B 0OecrieueHUH
9KOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, pa3BUTHU MeaulluHbL. [IpaBuia noucka u
aHaNMM3a XMMUYECKOW WH(GOpMAIMU W3 Ppa3IHYHBIX HUCTOYHHMKOB (HaydHas W Yy4eOHO-HaydHas
JUTEpaTypa, CpesicTBA MaccoBOM HHpopMaIHy, ceTh IHTepHET)

OK 01
OK 02
OK 04
OK 07
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IIpakTHYecKkue 3aHATHS

[Tonck m aHanmM3 KEHWCOB O MPUMEHEHHWU XHUMHYECKHUX BEIIECTB M TEXHOJIOTHH C ydeToM Oymayliei
npoeCCHOHANBbHOW  JEATENbHOCTH MO  TEeMaM: Ba)KHEHIIME  CTPOUTENbHBIE  MaTepUAbI,
KOHCTPYKILMOHHBIE MaTe€pHalbl, KpAacKHh, CTEKJIO, KEpaMHKa, MaTepUasibl ISl DJIEKTPOHUKH,

4
HaHOMaTepI/IaHLI, TCKCTHUJIBHBIC BOJIOKHA, HWCTOYHHMKHU 3HeprI/II/I, OpI‘aHI/I“IeCKI/Ie nu MI/IHepaHLHBIe
yI00peHMs, ICKApCTBECHHBIC BEIIECTBA, OBITOBAS XUMUSI.
3ammra: [IpencraBiieHne pe3yIbTaToB PEIIEHHs KEHCOB B pOpMeE MUHHU -I0KJIAa C IPEe3eHTaIMEH
ITpomeskyTOUYHASE ATTECTANMSA O AUCIHUILIHHE (324€T) 2
Bcero 66/8
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3. YCJIOBHSI PEAJTU3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JTUCHUTLINHBI

3.1. TpeOoBaHMs K MUHMMAJILHOMY MAaTEPUAIbHO-TEXHUYECKOMY
o0ecre4eHn o

Jnst peanuzaniu IPOrpaMMbl  JTUCHUIUIMHBL JOJDKHBI OBITH MPEAYCMOTPEHBI
CJICIYIOIINE CHEeIUAbHbIC TOMEIIEHUs: y4eOHbIH KaOMHET XMMHUM W/WUIU y4eOHOU
XUMHUYECKOU JTabopaTopuu.

O6opynoBanue yuyeOHOro KaOuHeTa (HaArJsiAHbIe TMOCOOUN): HAOOPHI
IAPOCTEPKHEBBIX ~ MOJENECH  MOJIEKYJ, MOACIH KPUCTALIMYECKUX  PEIIETOK,
KOJUICKIIUM TIPOCTBIX M CJIIOXHBIX BEIIECTB M/WUJIM KOJUICKIIUM TOJUMEPOB; KOJIJICKITUS
TOPHBIX TIOPOJ ¥ MUHEpAJIOB, Tabmuiia MenaeneeBa, yueOHbIe (UIBMBI, TUPPOBBIC
o0pa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrBa  o0y4eHHMsl: KOMIBIOTEp C  YCTpOHCTBaMU
BOCIIPOM3BEACHUSI  3BYKa, MPUHTEP, MYJbTUMEAUA-TIPOEKTOP C  DKPAHOM,
MYJbTUMEINMHAS T0CKa, YKa3Ka-TIPE3ECHTEP ISl TPEe3CHTAIUH.

OoGopynoBanue Jjadoparopuu W padouyux MecT Ja0OpaTOpUM: MEH3YPKH,
MUTETKU-KANeIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHbBIE
CTEKJIa, TUTAHIIETHI JJIsl KameJbHBIX peakiuil, puiabTpoBalibHast Oymara, IpOMbBIBAJIKH,
CTEKJISIHHbIE TMPOOWPKH, PpE3UHOBBIE NPOOKH, (OHAPUKH, HAOOpP PEaKTHBOB,
CTEKJISTHHBIE TMAaJOYKH, INTAaTUBBI [JIsI MPOOMPOK; MEpHBIC IWIMHAPHI, BOPOHKH
CTEKJIIHHBbIE, BOPOHKH JeNuTeNbHble UuiuHapuyeckue (50-100 wmut), crynmku ¢
NeCcTUKOM, (ap(opoBble YalIKK, MUHUETHI, (UIBTPbl OyMa)kHbIE, BaTa, Mapis,
4acoBbI€ CTEKJIA, JJIEKTPOIJIUTKU, JaOOpPaTOpHBIC IITATUBBI, CIHUPTOBBIE TOPENKH,
CIIUYKHU, MPUOOp 7Sl TONYyYCHHs] Ta30B (MM MPOOUPKA C Ta300TBOJHON TPYOKOIA),
JepKaTeNd ISl MPOOUPOK, CKIISTHKM JIJIT XpaHEHUs] PEaKTUBOB, Pa3daTOYHBIC JIOTKHU;
xumuueckue crakanbl (50, 100 u 200 mi); mmarenu; MUHIEThI, TUTEIbHBIC HIUIIIIBL;
CEeKyHIOMEpHI (TaiiMepsl), MepHBIe Tpobupku (Ha 10—20 M) 1 MepHBIE KOJIOBI (25, 50,
100 u 200 mi), BoasiHas OaHsi (MM TEPMOCTAT), CTCKJISTHHBIC MAJTIOUKH; KOHUYECKUE
k01061 [utst TUTpoBaHus (50 u 100 mut); HHAUKATOPHBIE MOJIOCKHU JIJIs onpeneneHus pH
Y CTaHJApTHAs MHAMKATOPHAs IIKala; YHUBEPCAIbHbBIA MHAMKATODP; NuneTku Ha 1, 10,
50 mn (umu gosaropsl Ha 1, 5 w 10 M), OrOpeTKu AJii TUTPOBAHMS, MEAUIUHCKUE
mmpuiel Ha 100—150 M, maGopaTopHble W/WIM aHAIMTUYECKHUE Bechl, pH-MeTpsl,
CYLIWJIBHBIN IKad, U Ip. JabopaTopHOE 000PYIOBAHHE.

3.2. UndopmanuoHHoe odecriedyeHue peaju3anuu nporpaMmmsbl

1. Jma peanuzauuu mporpaMmbl  OnOIMOTEYHBINM (oHJ 00pa3zoBaTebHOU
OpraHM3aIuu JOJHKEH HMETh Ie4YaTHbIE W/WUIU DJIEKTPOHHBIE 00pa3oBaTelbHbBIE H
MH(QOpPMALIMOHHBIE  PECYpChbl,  PEKOMEHJIOBaHHBIC  JJIi  HUCIIOJBb30BaHUS B
o0pa30BaTEIbHOM MPOIIECCE, HE CTApILE 5 JIET ¢ MOMEHTA U3JaHuS.



2. PekoMeHIyeMble TIe4aTHBIC M3AAHUS 110 pean3aiun 001eo0pa3oBaTeIbHOMN
JTUCIUTUIMHBL TIPEICTABICHBI B METOJUYECKMX PEKOMEHIAIUAX TI0 OpTraHU3aIliH
00 y4eHUS.

3.2.1 OcHoBHas JuTEpaTrypa

Kypun, A. A. Xumuda. 10-11 kmacc. ba3oBelii ypoBeHb: yueOHUK / A. A.
Kypun. - Mocksa : MznarensctBo "lIpocsemenue"”, 2022. - 176 c. - ISBN 978-5-09-
099535-1. - Tekcr : anextponnsbIit. - URL: https://znanium.ru/catalog/product/1928204

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBPA3OBATEJIbHOM JUCIIUILINHBI

KoHTposb 1 oLieHKa pe3yabTaToOB 00Y4YEHMsI OCYLIECTBISETCS MPENOIaBATEIEM

B IIpollecC€ TPOBENCHUS TMPAKTHYECKUX 3aHATHH W JTabopaTOpHBIX padoT,
TECTUPOBAHMS, A TAK)KE BBHITIOJHEHUS OOYYAIOIMIMMUCS WHIUBUYAJbHBIX 3aaHUMH,
MPOEKTOB, HccleAoBaHU. Pe3ynbTarsl 00ydeHHUs ONpenemsioT, YTO Oo0ydarouiuecs
JIOJDKHBI  3HATh, MOHUMAaTh W JEMOHCTPUPOBATh II0 3aBEPUICHUM HW3YYCHUS
JTACIUTLIAHBL.

st popmupoBaHus, KOHTPOJISI M OLEHKH pPE3yJIbTaTOB OCBOCHHS Y4eOHOMU
JUCLUIUIAHBL HCIOJIB3YETCA CHUCTEMA OLEHOYHBIX MEPOIPUATHH, IPEACTaBIIIOLIASL
co0Ol KOMIUIEKC y4E€OHBIX MEpPOMPUSTUMA, COTNIACOBAHHBIX C pe3yJbTaTaMu O0y4eHUs
u chopmymupoBanHbix ¢ yderoM DPI'OC COO (mpeameTHbIE pe3yJbTaThl IO

nuctuumurHe) 1 GI'OC CIIO.

THunbl OEHOYHLIX

Ne | OK/MIK | Moayas/Pa3nen/Tema | Pesyabrar 00yueHus .
MeponpusTHi
| | OcHoBHOE conep:kaHue
1 ®opmy1upoBaTh
Paznea 1. OcHoBBI pMy HP
0a3zoBble MOHATHSA H
CTPOCHMS BellecTBa
3aKOHbI XMHMHH
1.1 | OK 01 Crpoenue aToMoB CocraBnare xumuueckue |1. Tect «CtpoeHue aToMoB

XUMHYCCKUX DJIEMCHTOB q)OpMy.]IBI COGI[I/IHCHI/Iﬁ B XUMHUYCCKHUX 3JIEMCHTOB U

U IPUPOJA XUMHUYECKOU |COOTBETCTBUU CO IIPUPOAA XUMUYECKON CBA3U».

CBs3HU

CTETIEHBIO OKUCIICHUS
XUMHUYECKUX JIEMEHTOB,

UCXO/IS U3 BaJIGHTHOCTH U
ANIEKTPOOTPULIATEITBHOCTH

2. 3amauy Ha COCTABIICHUE
XUMHUYECKUX POPMYIT
JIBYXaTOMHBIX COCIMHEHUN
(oxcH10B, CYJIb()HIOB, THAPUIOB
U T.IL.).

3. 3amaHus Ha UCIIOJIL30BAHUE
XUMHYECKOU CUMBOJIMKU B
Ha3BaHUU COeOUHEHUI 110
HOMEHKJIATyp€e MEXAYHAaPOIHOIO
COH03a TEOPETUYECKOU U
MPUKJIAJHON XUMUH U
TPUBHUAJBHBIX HA3BAaHUM JJIS

2




OK/IK

Monyas/Paznen/Tema

PesyabTar 00yueHus

THnbl OEHOYHBIX
MeponpHUATHH

COCTABJICHUS] XUMHYECKHX
(bopmys1 IByXaTOMHBIX
COEIMHEHUM (OKCHUIOB,
CyJb(UA0B, THAPUIOB U T.I1.) U
JPYTUX HEOpPraHMYECKHX
COEAMHEHHUM OT/IEIbHBIX KJIACCOB

1.2

OK 01
OK 02

[Teprognyeckuii 3aK0H 1
tabmuna J[.1.
MenneneeBa

XapakTepus3oBaTh
XUMHUYECKHUE HJIEMEHTHI B
COOTBETCTBHHM C UX
MIOJIOXKEHUEM B
NIEPUOANYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
.. Menneneepa

1. Tect «MeTananueckue /
HeMeTaJTnIecKrue CBONCTBA,
3JIEKTPOOTPUIIATETBLHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOCHHMEM U TOJIOKEHUEM B
MEPUOANYECKON CUCTEME
XHUMHUYECKUX 3neMeHToB [I.1.
Menneneesay.

2. IlpakTUueckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOEHUEM aTOMOB XUMHYECKHX
AJIEMEHTOB U TTEPUOIUYECKUM
N3MEHEHHEM CBOMCTB
XUMHUYECKUX DJIIEMEHTOB U UX
COCIMHCHUM B COOTBETCTBHU C
nonoxxenuem llepuonnueckon
CHCTEME.

3. [IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE 3a/1aHUS HA
XapaKTePU3AIUI0 XUMUYECKIX
JJIEMEHTOB: «MeTannudyeckue /
HEMeTaJIJINYeCKUEe CBOMCTRA,
3JIEKTPOOTPUIIATETBLHOCTD U
CPOJCTBO K DJIEKTPOHY
XHUMHUYECKUX DJIIEMEHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOCHHMEM U TOJIOKEHUEM B
NIEPUOJNYECKON CUCTEME
XUMHYECKUX 3JIEMCHTOB

.. Menneneeray

Pa3znea 2. Xumuueckue
peakuun

XapakTepu30BaTh THIIbI
XHUMHMYECKHUX peaKiuii

KonTtpoJubHas padora
«CTpoeHue BemecTsa u
XUMHUYECCKHUE PEAKIUN

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuin

CocTtaBisTh peakiuu
COCIMHEHHUSI, PA3JI0KCHUS,
oOMeHa, 3aMeIICHU,

1. 3agaum Ha cocTaBiIeHHE
YPaBHEHMM peaKIuii:
— COEIUHEHHS, 3aMEILCHHS,




OK/IK

Monyas/Paznen/Tema

PesyabTar 00yueHus

THnbl OEHOYHBIX
MeponpHUATHH

OKHUCIIUTCIIBHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

pas3noxKeHus, 0OMeHa;

— OKHUCIIUTEJIbHO-
BOCCTAHOBUTEJbHBIX PEAKLIUN C
UCIOJIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OayaHca.

2. 3anaun Ha pacyeT Macchl
BEIIleCTBA UM 00bEMa

ra3oB 110 U3BECTHOMY KOJINYECTBY
BEIIECTBA, MAcCE UM 00bEMY
OJIHOT'O U3 Y4acTBYIOIIUX B
peaKkLy BEIIECTB; pacY€ETh
Macchl (00bEMa, KOTM4ecTBa
BEIIIECTBA) IPOALYKTOB PEAKIIMH,
€CJIM OJTHO U3 BEILIECTB UMEET
IpuMecu

2.2

DJIEKTPONUTHYCCKAs
NUCCOLMALINA U UOHHBIN
o0OMeH

CocraBnsaTh ypaBHEHUS
XUMHUYECKUX PEAKIIUU
MOHHOTO OOMEHa ¢
y4acTHEM
HEOPraHWYECKUX BEIIECTB

1. 3amanus Ha cOCTaBJICHUE
MOJIEKYJISIPHBIX U HOHHBIX
peakiuii ¢ ydacTueM KHUCIIOT,
OCHOBaHHUM U COJICH,
YCTaHOBJICHU € N3MEHEHUS
KHCIIOTHOCTHU CPENIbI

2. JlabopaTtopHas pabota "Tumsr
XUMHUUYECKUX peakiuil”

Paspnen 3. Ctpoenue u
CBOMCTBA
HEOPraHMu4ecKuXx
BellecTB

HccaenoBars cTpoeHue u
CBOMCTBA
HEOPraHUYecKHX
BelleCTB

KonTtpoJabHas padora
«CBOHCTBa HEOPraHUYECKUX
BelIeCTB)




OK/IK

Monyas/Paznen/Tema

Pesyabrar 00yuyenus

THnbl OEHOYHBIX
MeponpHUATHH

3.1

OK 01

Krnaccuduxanus,
HOMEHKJIaTypa U
CTpOCHHE
HCOPraHNn4€CKUX
BCIIICCTB

Knaccudunuposatsb
HEOpraHMYEeCcKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/S U3 UX
XUMHUYECKON POPMYIIBI UIH
COCTaBJICHHE XUMUYECKON
(bOopMYyITBI UCXO/IST U3 HA3BAHUS
BEIIECTBA 110 MEXTYHAPOIHOMN
WM TPUBHAIIBHON
HOMEHKJIATYpe».

2. 3ama4m Ha pacyeT MacCcoBOU
JI0JU (MacChl) XMMUYECKOT O
aJIeMeHTa (COeIMHEHMS) B
MoOJIeKyJie (CMecH).

3. [IpakTueckue 3a1aHus 1o
KJ1accu (pUKaIuy, HOMEHKJIAType u
XUMHUYECKUM (popmynam
HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTHueckue 3aaHus Ha
ONpeIeICHNE XUMUYECKOI
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BH/1a XUMUYECKOU
CBSI3M M TUIA KPUCTAJIIMYECKOM
pelIeTKH

3.2

OK 01
OK 02

DOU3NKO-XUMHUUECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIECTB

YcTanaBimBaTh
3aBUCUMOCTb (PU3UKO-
XMUMHYECKUX CBOMCTB
HEOPraHUYECKUX BEILECTB
OT CTPOEHHSI aTOMOB U
MOJIEKYJI, @ TAaKXKe TUIa
KPUCTAJIIMYECKON
peleTku

1. Tect «Ocobennoctu
XMUMHYECKUX CBOHCTB OKCHJIOB,
KHCJIOT, OCHOBAHMM, aM(pOTEPHBIX
TUJPOKCUIOB U COJIE».

2. 3anaHus Ha COCTABIICHUE
YpPaBHEHUN XUMHYECKUX PEAKIIHI
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHWYeCKUX BELIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOPraHW4ecKuX KHUCJIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCHUJIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLINX UX
CBOMCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpeTUUYECKUE 3aJaHUs Ha
CBOMCTBA U MOJIy4ECHHE
HEOPraHWYeCKUX BEIECTB




THUIBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pasnen/Tema | Pesyabrar 00yuenus .
MeponpusTHil
3.3 | OK01 Wnentuuxanus Hccnenosats 1. IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |Heopranm4eckux Ka4eCTBEHHBIC PEAKIMU  |3aJaHUsA 110 COCTABICHUIO
OK 04 |Bemects HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIUI C y4aCTUEM
HEOPraHW4YeCcKUX BEIIECTB,
UCMOJb3YEMBIX JJISl UX
UICHTH(PUKAIINH.
2.JIabopaTopHas pabora:
“Unentudmkamnms
HEOPraHWYECKUX BEIIECTB”
4 Paznen 4. Crpoenne u |HMccaenoBars crpoenue u | KonTpoibHas pabora
CBOJMicTBa cBoiicTBa oprannyeckux («CTpoeHne u CBOHCTBA
OpPraHu4YecKHX BellecTB OpPraHM4ecKHX BellecTB)
BellecTB
41 [ OK 01 Knaccuduxkanus, Knaccugunuposats 1. 3amanus Ha cocTaBlIEHUE
CTpOEHUE U OpraHWYecKHe BEIlleCTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUHU C UX COEAMHEHUH 110 TPUBUATIBHON UK
OpPraHUYECKUX BELECTB |CTPOCHUEM MEXyHApOJHOU
CHCTEMAaTU4ECKON HOMEHKIIATYPE.
2.3amalusa Ha COCTABJIECHUE
IOJIHBIX U COKPAILLEHHBIX
CTPYKTYPHBIX (hopmyit
OpPraHUYECKUX BEILECTB
OT/ENbHBIX KJIACCOB.
3. 3amauu Ha onpeneicHue
npocTenieit popmyIisl
OpPraHUYEeCKON MOJIEKYJIbI, UCXO/S
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMuecKHX | Y cTaHaBIUBATh 1. 3aganns Ha cocTaBIEHUE
OK 02  |coenuHeHuit 3aBUCUMOCTb (PU3UKO- YPaBHEHMI XUMHUYECKUX PEaKIUI
OK 04 XUMHUYECKUX CBOWCTB C y4acTUeM OPraHUYECKUX

OPraHruv4€CKuX BCIICCTB OT
CTPOCHHUA MOJICKYIT

BEIIECTB HA OCHOBAHUH UX
COCTaBa M CTPOCHHUS.

2. 3aaHus Ha COCTaBJICHHE
YPaBHEHHUN XUMUYECKUX PEAKLIHIA,
WJUTIOCTPUPYIOIIIUX XUMUYECKHE
CBOMCTBA C yUETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINI 1
TEHETUYECKOM CBSA3U
OpPraHUYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacueTHsbie 3a1auu 1o
YpaBHEHMSIM pPEaKIUi ¢ yuacTUEM
OpPraHUYECKUX BEIIECTB.

4. JlaboparopHas paboTa




THUIBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pasnen/Tema | Pesyabrar 00yuenus .
MeponpusTHil
“IIpeBpalieHHAs] OPraHUYECKUX
BELIECTB IIPX HATPEBAHUM"
43 | OK 01 Wnentu puxanus Hccnenosats 1 .IIpakTKO-OpHEHTHPOBAHHBIE
OK 02 OpPraHUYECKUX BEIIECTB, |KAYECTBEHHBIC PEAKLUM  |3aJaHUsA 110 COCTABICHUIO
OK 04 |ux3HaueHue n OpraHUYECKUX XUMHUYECKUX PEAKIUI C yJaCTUEM
MIpUMEHEHUE B ObITOBOH |COCIMHEHHH OTAEIbHBIX |OPraHWYEeCKHX BEILIECTB, B T.4.
Y TIPOU3BO/ICTBEHHOM KJIacCOB UCTOJIBb3YEMBIX JJISl UX
NESATEeIbHOCTH YEI0BEKa UeHTH(UKAIUY B OBITY U
IPOMBILLIIEHHOCTH.
2.JIaboparopHas pabora:
“UnenTrdUKaNS OPraHUIECKUX
COEAMHEHUH OTIEIbHBIX KJIACCOB”
5 Pa3nea S. XapakTepHu3oBaThb
Kunernueckue u BJIMSIHUE PA3THYHbIX
TepMOJAMHAMU4YecKHe |(aKkTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe M CKOPOCTh
NPOTEeKAHUA XMMHMYECKHX peakuui
XUMHYECKHUX peaKiuii
5 | OKO01 CKOpoCTh XUMHUECKHX | XapaKTepu30BaTh [IpakTMKO-OpHUEHTUPOBAHHBIE
OK 02 peakiuii. XUMHAUYECKOE |BJIMSHUE KOHI[EHTPAIUM  |TEOPETHYECKUE 3a/[aHus Ha
paBHOBeECHE pearupyoiux BeecTB U (aHaau3 (pakTOpOB, BIMSIOMINX HA
TEMIIEPATYphl HA CKOPOCTb [M3MEHEHHE CKOPOCTU XUMUYECKON
XUMHUYECKUX PEaKIUi peakuuu. IIpakTuko-
XapakTepu3oBaTh OpPHEHTHPOBAHHBIC 3aJaHUSI HA
BIIMSTHUE U3MEHEHHUS pUMeHeHue npuHimna Jle-
KOHIIEHTpaluu Bemect, |lllaTenbe ang HaxoxIeHUs
peaKiuu cpeabl U HaIPaBJICHUs CMELLEHUS
TeMIIepaTyphl Ha paBHOBECUSI XMMUUYECKOHN peakLnu
CMELIeHNE XUMUYECKOro |M aHaiu3 (pakTOpOB, BIMSIIOMINX
paBHOBECHS Ha CMELIEHUE XUMUYECKOI0
paBHOBECHS
6 HccienoBars HCTHHHBIE
Pa3nen 6. PacTBopbl PacTBOPBHI € 32TAHHBIMU
XapaKTepHCTHKAMH
6.1 | OKO01 [Tonsatue o pacrBopax  |Pa3nmMuars HCTUHHBIE 1. 3amauu Ha MPUTOTOBJICHUE
OK 02 pacTBOpBI pacTBOpOB.

2. [IpakTHKO-OpHUEHTUPOBAHHBIE
pacyeTHbIE 3a/1aHKs HA
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM U




THUIBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pasnen/Tema | Pesyabrar 00yuenus .
MeponpusATHi
IIPOU3BOACTBEHHON J1€ATEIbHOCTH
YyesoBeKa
6.2 | OKO01 UccnenoBanue cBoiicte |MccrnenoBats pusuko- JlabopaTopHas pabora
OK 04 |pactBOpOB XUMHUYECKUE CBOKCTBA “[IpuroroBiieHu€e pacTBOPOB”
HUCTUHHBIX PaCTBOPOB

Il | IpodeccuonaibHO-OPHEHTHPOBAHHOE COJep:KaHNe (COAePKAHUE MPUKJIATHOTO MOAYJIA)

7 Paznen 7. OueHuBarh nocjaeAcTBHs |3aluTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM 1 Oyaymeii npogeccnoHAIbHOM
NPON3BOACTBEHHOM NMPOU3BOICTBEHHOM JAeATeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa ¢ MO3ULUI

IKOJIOTHYEeCKOMH
0e301macHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BOICTBEHHOU
NS TeIbHOCTH YEI0BeKa

O1eHUBATE MOCIEACTBUS
OLITOBOH U
MPOU3BOICTBEHHOU
JIESITCIIbHOCTH YEIIOBEKA C
MO3UITNH SKOJOTHYECKON
0e30macHOCTH

Keiic (¢ yuerom Oymymieit
npo¢eccruoHaIbHON
JeSITETbHOCTH )

Bo3MOxHBIE TEMBI KENCOB:

1. Iorenyienne kauMaTa u
BBICBOOOKICHUE Ta30BBIX
TUIPATOB CO THA OKEaHa.

2. Bynyimue MaTepuaisl JJis1 aBua-
, MAIIIMHO- U IPHOOPOCTPOCHHSL.
3. HoBble MaTepuaisl 1iis
COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX ITPENapaToB
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