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1 HeJsp 1 32724y JUCHUTIMHBI

DopMUPOBaHUE Y CTYJAECHTOB TPEJACTABICHUS O XUMHUYECKOM COCTABJISIONIEH €CTECTBEHHO-
Hay4yHOW KapTHHbl MHMpa KaK OCHOBBI IPHUHATHUS pEIIEHUH B JKU3HEHHBIX U IPOMU3BOJICTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O MOBE/ICHUS B IPUPOIHOM cpejie.

3agaum:

1) cpopmMupoBaTh NOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX MIPOLIECCOB U SBJICHUIMA
B OKpYyXaroued cpejie, 1EeJOCTHOM HAay4yHON KapTUHBI MHUpPA, B3aUMOCBSI3M W B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIbI HEOPraHMYECKUX M OPTaHUYECKHUX BELIECTB, YPaBHEHUS
XUMHUYECKUX pPEaKUUi, OOBACHATH UX CMBICHI, HHTEPIPETUPOBATh PE3YNbTaThl XUMHUYECKHUX
9KCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM IPOBEACHHUS MMPOCTEHIINX XUMHUYECKUX SKCIEPUMEHTAIbHBIX
MCCIIEIOBAaHUN C COOJIIOICHHEM TpaBUiI 0e30macHOro oOpalieHus ¢ BEleCTBaMU M J1a0OpPaTOPHBIM
o0opynoBaHHEM;

4) pa3BUTh YMEHMs MCIIOJIb30BAaTh HH(POPMALMI0 XUMHMUYECKOTO XapakTepa W3 pas3iIUdHbIX
UCTOYHUKOB;

5) chopmupoBaTh yMEHUs] NPOTHO3UPOBATH IOCIEACTBUS CBOEH NEATENIBHOCTH U XUMHUYECKHX
IPUPOJTHBIX, OBITOBBIX U MIPOU3BOACTBEHHBIX MPOLIECCOB;

6) chopmMupoBaTh MOHMMAHUE 3HAYMMOCTU JTOCTHXKCHUM XMUMHUYECKOW HAYKU M TEXHOJIOTHH s
Pa3BUTHS COLMATLHON M MMPOU3BOACTBEHHOM cdep.

2 MecTto aucuumiauabl B crpykrype I[IICC3
VYyebHas nucuumianHa «XUMHs» U3ydaeTcsi B 0011e00pa3oBaTeIbHOM IIUKIIE Y4eOHOTO TUIaHa.

3 TpeGoBaHus K pe3y1bTaTaM OCBOCHUS COAEPKAHUS M CHUITHHBI

[Ipouecc u3yueHus: AMCUUIUIMHBI HaNpaBieH Ha (OPMHUPOBAHUE FJIEMEHTOB CIEAYIOUINX OOLIUX
komrereHui B coorBeTcTBHM ¢ @I'OC CIIO cnenmanbHOCTE# TaHHOTO TTPOdHIIs:

OK 01. Beibupats crioco0sl pemieHus 3a1a4 npodheccuoHanbHON AesTETbHOCTA TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. HMcnonb30BaTh COBPEMEHHBIEC CPEICTBA MMOUCKA, aHAJIN3a U HHTEPIpeTalnu HHpopManuu,
¥ HH()OPMAIIMOHHBIE TEXHOJIOTHH IS BRIIOTHEHHS 3a/1a4 MTPO(HEeCCHOHATBHON AeATEIbHOCTH.

OK 04. DddexkTuBHO B3aUMOICHCTBOBATH M paOOTATh B KOJIEKTUBE U KOMAaH/IE.

OK 07. ConeiicTBOBaTh COXPAaHEHHIO OKPYXAIOMICH CpPebl, pecypcoCcOepexeHHI0, MPUMEHSTh
3HaHUS 00 M3MEHEHWU KIIMMaTa, MPUHIUIBI OEPEeKIMBOrO MPOU3BOJACTBA, d(H(HEKTUBHO NEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIUSX.

[1K 1.3 BeiOupars MeTOIbI MEXaHUYECKOH 00PabOTKHU U MOCIIEA0BATEIHHOCTh TEXHOJIOTHIECKOTO
nporecca 00pabOTKH eTaneld MallliH B MAIIMHOCTPOUTEIIEHOM ITPOU3BO/ICTBE

[1K 5.3 KonTpoimpoBaTs Ka4eCTBO NPOAYKIINH, BBISBISITh, AHATTM3UPOBATh U YCTPAHATH TPUYUHBI
BBIITYCKa MPOAYKIIMU HU3KOTO Ka4eCTBa

[IK 5.4 Peann3oBbIBaTh TEXHOJOTHYECKHE MPOIECCH B MAIIMHOCTPOUTEIHHOM IPOM3BOJICTBE C
coOmroienneM TpeOoBaHM OXpaHbl Tpy/a, OE30MACHOCTH JKU3HECATEIILHOCTH M 3alIUTHl OKPYKAIOIIeH
CpeJibl, IPUHIIUIIOB U METOAO0B OEpPEKINBOTO MMPOU3BOJICTBA

B pe3yJsibTaTe 0cBOEHMS TUCHHUILIMHBI 00YYAIOIIMIACS T0JIKEH:

3HATL/MIOHUMATD:

- BJIQZICTh CHUCTEMOW XMMHYCCKUX 3HAHMH, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAFOIINE TOHSATHUS
(XMMHUYECKHUN SJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0uKa aToMma, S-, p-, d-3JIeKTpOHHBIE OpOUTATH aTOMOB,
WOH, MOJICKYJIa, BAJICHTHOCTb, 3JICKTPOOTPHIIATEIbHOCTD, CTCIICHb OKUCIICHHS, XUMUYECKas CBS3b, MOJIb,



MOJISIpHAs Macca, MOJIIpHBIA 00bEM, YTIIEPOAHBIN cKeneT, pyHKIMOHAIbHAs TPYIINa, paauKall, H30Mepus,
U30Mephl, TOMOJIOIMYECKUH Psijl, TOMOJIOTH, YTJIEBOJIOPO/Ibl, KUCIOPO/- U a30TCOJAEpKAIIUE COeTUHEHMS,
OMOJIOrMYeCcKU aKTUBHBIE BellecTBa (YriIeBObl, KHUPHI, OEIKH), MOHOMED, IMOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJAMHEHUS, KpUCTAJJIMUecKas peleTKa, TUIbl XMUMHMYECKUX peaKIHi
(OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE, HK30-U HHAOTEPMHUUECKHE, pEaKlUd HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAs] JUCCOLMAIUS, OKUCIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHYECKOW peakiuy, XUMUYECKOE PAaBHOBECHE), TEOPHUHM M 3aKOHBI (TEOPUS XUMHUYECKOTO
CTpoeHusi opraHumyeckux BeumlectB A.M. byTiepoBa, Teopusi 3IEKTPOIMTHYECKON JUCCOLMAIINH,
nepuoanueckuit 3axkon .M. MeHeneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH
A3bIK  XMMHH, (PAKTOJOTUUECKHE CBEACHHUS O CBOMCTBaX, COCTaBe, IOJIYYeHUH U 0e30MacHOM
UCMOJIb30BAaHUM BaXXHEHIIMX HEOPraHMYECKUX W OPraHWYEeCKHX BEIIECTB B OBITY U NPAKTHUYECKOU
JeSITeNIbHOCTHU Y€JIOBEKa;

- copMHUpOBaTh MPEACTABICHUS: 0 XMMHUYECKOW COCTaBISIONIECH €CTeCTBEHHOHAYYHOU KapTHUHBI
MUpA, POJIM XUMHUH B TIO3HAHUU SBJICHUM MPUPO/IbI, B POPMHUPOBAHUH MBIIIJICHUS U KYJIbTYPhl TMYHOCTH,
ee (YHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOMN IS PEIICHUs MPAKTUYECKUX 3a/1a4 M IKOJIOTUYECKH
000CHOBAaHHOI'O OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOTHON Cpefe.

Ymers:

- YMETb BBIABISTH XapaKTepHbIE IMPHU3HAKKM M B3aUMOCBA3b H3YUEHHBIX IMOHSATHH, MPUMEHSTH
COOTBETCTBYIOUIME IMOHATHS NPU OMNHMCAHUU CTPOCHHUS M CBOWCTB HEOPIaHMYECKUX U OPraHMYECKUX
BEIIECTB M UX [PEBpAICHUH; BBIABISATH B3aUMOCBS3b XUMHUUYECKUX 3HAHMH C TMOHATUAMU H
NPEICTABICHUSIMU JIPYTHX €CTECTBEHHOHAYUHBIX IIPEMETOB;

- yYMeThb UCHOJb30BaTh HAUMEHOBAHMS XHUMHYECKHX COCIUHEHMH MEXAYHapOJHOTO CO3a
TEOPETUYECKOW U TPHUKIQJAHOW XHMMHM M TpPUBUAJBHbIE HA3BAHUS BaXXHEWIIWX BEIECTB (ATUIIEH,
aleTUJIeH, MIMLEPUH, (eHo, popMalbIeru, YKCyCHas: KUCIO0Ta, IIIUIMH, YrapHbIi ra3, yrieKucibli ras,
aMMHaK, ramieHas WM3BeCTb, HeralleHas H3BECThb, MUThEBas CO/AAa U JPYTHX), COCTaBIATH (OPMYJIBI
HEOPTaHMYECKMX W OPraHWYECKHX BELIECTB, YPABHEHUS XUMUYECKHX PEAKIMH, OOBSICHATH MX CMBICIH,
HOJITBEPXKAATh XapaKTepPHbIE XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOUIMMH SKCIIEPUMEHTAMHU U
3aMUCAMM YPaBHEHUN XUMHUUYECKUX PEAKIU;

- YMETh yCTaHABJIMBATh NPUHAAIEKHOCTh U3yUYEHHBIX HEOPraHUYECKUX U OPraHUYECKUX BEIIEeCTB
K ONpeieSIeHHbIM KJIaccaM U TPYIaM COeMHEHUH, XapaKTepru30BaTh UX COCTaB U Ba)kKHEHIIINE CBOICTBA;
ONpeNeNsITh BUIbl XUMHYECKHX CBsI3eM (KOBAaJICHTHAs, MOHHAs, METAJUIMYEeCKasi, BOJAOPOJHAsA), THUIIbI
KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(UIIUPOBATH XUMUIECKHIE PEAKIIHH;

- chopMUpOBaTH MPEACTABICHHUSA: O XUMHUECKON COCTABIISIONICH €CTECTBEHHOHAYYHON KapTHHBI
MUpa, POJIH XUMHUH B TIO3HAHUU SIBJICHUI MPUPO/IbI, B JOPMUPOBAHUH MBIILICHHUS W KYJIbTYPhl THYHOCTH,
ee (YHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOJUMOMN IS PEIICHUs MPAKTUYECKUX 3a/1a4 M IKOJIOTUYECKH
000CHOBAaHHOT'O OTHOIIICHUS K CBOEMY 370POBbIO U IPUPOTHOMN CpPEIE;

- YMETb MPOBOJUTH PACUYETHI M0 XUMUYECKUM (HOpMyllaM U ypaBHEHHSIM XMMHUYECKUX PEaAKIUH C
UCTIOJIB30BaHUEM (PU3UYECKHX BEIMYWH, XAPAKTEPU3YIONIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOPMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIB30BAaTh B KHU3HEHHBIX
CUTYAalMsIX, CBA3AHHBIX C BEIIECTBAMHU U UX TPUMEHEHHUEM;

- YMETh IUIAHUPOBATh W BBINOJIHATH XUMUYECKUHA IKCIEPUMEHT (IIPEBPAILECHUS OpraHUYEeCKUX
BEILIECTB MPU HArpeBaHUU, MOJIYYEHHE 3TUJICHA U W3YYEHHE €ro CBOICTB, KAUECTBEHHBIE PEaKIMH Ha
aNbJIETU/IBI, KpaXMall, YKCYCHYIO KHUCIIOTY; JeHaTypaius OeJIKOB NMpPU HarpeBaHWU, IBETHHIC PEAKIIHH
0ENKOB; MPOBOJUTH PEAKIIMH MOHHOTO OOMEHA, OMpEAeNsATh CPEeAy BOJHBIX PACTBOPOB, KaUECTBEHHBIC
peakiu Ha cynabdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh IKCIIEPUMEHTATbHbIE
3amaun o temam "Metamel" u "Hemeramibl") B COOTBETCTBUM C TPaBWJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpalleHWd C BeLeCTBAMU M JIAOOPATOPHBIM OOOPYIOBaHMEM; IPEACTABIATh PE3YJIbTaTh
XUMHUYECKOT0 3KCIIEpUMEHTa B (hopMe 3alluCH YPAaBHEHUH COOTBETCTBYIOUINX PEAKIMNA U GOpMYITUPOBATH
BBIBO/Ibl HA OCHOBE 3THX PE3YJIbTATOB;
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- YMeTb aHaJU3UpOBaTh XUMHUUYECKYI0O HH(OpPMAIMIO, MOJYy4aeMyH H3 Pa3HBIX HCTOYHUKOB
(cpencTB maccoBoii nHpopmaruu, cetb UHTEpHET U Ipyrue);

- BJAJE€Th OCHOBHBIMM METOJIAMH HAYYHOTO TIO3HAHUS BEIIECTB M XHUMHUYECKHX SIBICHUM
(HabmroieHue, U3MEPEHME, SKCIIEPUMEHT, MOJICTTUPOBAHNUE);

- YMETh MPOBOJIUTH PACUYETHI IO XUMHUECKUM (DOopMyaM U ypaBHEHHUSIM XUMUYECKUX PEAKIIUN C
MCIIOJIb30BaHNEM (DU3UYECKUX BEIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
Macchl, oO0beMa (HOpMaJbHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHMS IS TPUHATHS PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIlUsX, CBS3AHHBIX C
BEIIIECTBAMU U UX MPUMEHEHUEM;

-yMeTh TUIAHUPOBATh W BBIMOJHITH XUMHUYECKHUN SKCIEPUMEHT (MPEBPAIICHHUS OPTaHMYEeCKUX
BEIIIECTB TPU HArpeBaHUH, TMOJIYYCHHE STUJICHA U W3YYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIMH Ha
aIBACTUIBI, KpaxMall, YKCYCHYIO KHCIIOTY; JIeHaTypamus O€JIKOB NpH HArpeBaHWM, IBETHBIC PEAKIIMH
0€JIKOB; MPOBOJMTH PEAKIIMM MOHHOTO OOMEHA, OIMpPEAessiTh CPeay BOJHBIX PAaCTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMS; PEIIaTh YKCIIEPUMEHTAIbHbBIE
3ajaun 1o temam "Metauiel" u "Hemertamibl") B COOTBETCTBHM C TPAaBWJIAMHU TEXHHUKH O€301aCHOCTH
npu oOpalieHHH C BelecTBaMM U Ja0OpaTOpHBIM OOOpYJOBaHUEM; TMPEACTABIATh PE3yJIbTAThI
XUMHUYECKOTO dKCIEPUMEHTa B (hOpMeE 3aMKCH YpaBHEHUH COOTBETCTBYIOIIUX PEAKIMI 1 POPMYyIUPOBATH
BBIBOJIBI HA OCHOBE THX PE3YJIbTATOB.

Hcnoab3oBaTh NpUOOPETEHHbIE 3HAHUSL M YMEHHMSl B NPAKTHYECKO#N [1eATEJHLHOCTH H
TMOBCEeIHEBHOM JKU3HU:

- coOmo/aTh TpaBWJIa SKOJOTHMYECKH I€JeCO00pa3HOro TOBEACHHS B OBITY W TPYIOBOHU
JIESITEIPHOCTA B IIEJISIX COXPAHEHMSI CBOETO 370POBBSI M OKPYXKAIOUIEH NMPUPOJHON CPElbl; YUYUTHIBATH
OTIACHOCTh BO3JICHCTBUS HA >KMBBIC OPTaHWU3MbI OMPEJCIICHHBIX BEIIECTB, MTOHUMAs CMBICT MOKa3aTels
MpeeabHOMN J0MYCTUMONW KOHI[EHTPAIUH.

4 Opl"al-lI/I33HI/IOHHO-MeTOI[I/I‘leCKI/Ie JAaHHBbIC TUCHUIIINHBI

OO0111e€ KOINYECTBO YaCOB AUCIMILIMHBI COCTABIIIET 72 yaca

KonnuecTBo yacoB 1o yueOHOMY IJIaHy
Bua pabotsr
1 cemecTp Bceero

Jlexuuu, ypoku 32 32
[TpakTuueckue 3aHsITUS 28 28
JlabopaTopHbie pabOTHI 10 10
[TpomexyTouHasi aTTecTaIus 2 2
Popma IPOMEKYTOYHON aTTECTALHA JuddepeHmpoBaHHbIN 324ET

5 Coaep:xkaHue ¥ CTPYKTYpPa AU CHUILIHHBI
5.1 Coaep:xaHue pa3aejioB AUCHUTIIHHBI

No HaumenoBanue
Conep:xanue pasaeJia
pa3jaena pa3nena
OcHOBHOe cofiepKaHHe

1 OCHOBBI CTPOEHU BElIECTBA

1.1 CrpoeHue aToMOB CoBpemeHHass Mojelb CTpoeHHs aTomMa. CHUMBOJIMYECKHH S3BIK
XUMHUYECKUX XUMHUA. XUMHUYECKUAN HJIEMEHT. DJIEKTPOHHAsT KOH(PUTYpAIUs aToMa.
AJIEMEHTOB U Knaccudukanysi XMMHYECKHX JJIEMEHTOB (S-, p-, d-3J€MEHTHI).




Ne HaumenoBanue
Copepxanue pa3nena
pa3jaena pa3zena
pupoia BanenTtHsie 3nexkTpoHbl. BaneHTHOCTh. DJNEKTpOHHAs MIPUPOJa
XUMHUYECKOMN XUMUAYECKOUN CBSI3U. DJIEKTPOOTPUIIATENHLHOCTh. BHUJIbI XUMUYECKON
CBSI3U CBSI3U (KOBaJIEHTHAs, HWOHHAs, MeTaJuIM4yecKas, BOJAOPOIHAS) U
croco0bl ee 00pa3oBaHMUsL.

1.2 Ilepuoanueckuit muyeckast cuctema xumuueckux a3nemeHToB J.U. Menpaeneesa.
3akoH u Tabmuma .M. | ®usnueckuit cmeicn Ilepuoamueckoro 3akonHa JI.M. Menneneesa.
MenneneeBa 3aKOHOMEpPHOCTH HU3MEHEHHs] CBONCTB XHMHYECKHX 3JIEMEHTOB,

00pa3yeMbIX MMU HPOCTHIX M CJIOXHBIX BELIECTB B COOTBETCTBHUHU C
MOJIOKEHUEM XHMHUYeCKoro sjemeHTa B llepmoanueckoi cucreme.
MupoBo33peHueckoe U Hay4uHoe 3HaueHue [lepuonnyeckoro 3akoHa
J.N. Menneneesa. [Iporuosst JI.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX JJIEMEHTOB. PelieHne mnpakTUKO-OpPUEHTUPOBAHHBIX
TEOPETUYECKUX  33JaHM  HA  XapakTepH3aluuil0  XUMHUYECKHX
aneMeHToB  «MeTtamnyeckue /  HEMETaNIMYECKUE  CBOMCTBA,
ANEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHHU C
UX DJEKTPOHHBIM CTPOEHHUEM U TMOJOKEHHEM B MEPUOIUYECKOM
cucreMe xumuueckux anemenTos .M. MenneneeBa»

2 XuMHYecKne peakunu

2.1 THunbl XUMUYECKUX Knaccudukamust u THUMBI XUMHYECKUX PEAKIMA C Yy4acTUEM
peakuui HeopraHuveckux BemecTB. (CocTaBieHHE YpaBHEHUW peakIuil

COCJIMHEHHUs, Ppa3JIOKEHHs, 3aMelIeHHs, OOMEHa, B T.4. peakuui
TOPEHHUS, OKHCJICHUSA-BOCCTAHOBJICHUS. YPABHEHUS OKUCJICHHUS-
BOCCTAHOBJICHUS. Crenenn OKHCJIEHUS. Oxucnurenb u
BoccTaHoBUTENb. (CocTaBlieHHE U ypaBHUBAHHE OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMH METOJ0M 3JIEKTPOHHOro OajnaHca.
OKuCIUTETbHO-BOCCTAHOBUTEIbHbIE peaxkiuu B pUpo/e,
MIPOU3BOJICTBEHHBIX NPOIECCcax M KU3HEAEATEIbHOCTH OPraHM3MOB

2.2 DNEKTPOIMTUYECKAS Teopust snexkTponuTHUECKON aucconuanvu. MoHBL. DIEKTpPOJIUTHI,
JICCOLUAIIMS U HE3JIeKTpoIuThl. Peakuuu monHoro oomena. CocraBiieHHE peakiuil
MOHHBI 00MeH HMOHHOTO OOMEHa IyTeM COCTABJIEHUS MX IOJIHBIX M COKpAIIEHHBIX

WOHHBIX YypaBHeHMH. KHUCIIOTHO-OCHOBHBIE peakiuH. 3aJaHus Ha
COCTaBJICHHE MOHHBIX peaklui

3 CTpoeHue U CBOICTBA HEOPraHMYeCKHUX BellleCTB

3.1 Knaccudukarnmus, [Ipenmer HEOPTraHUYECKOMN XUMUH. Knaccudukamnus
HOMEHKJIaTypa U HeopraHudeckux BewiecTB. [IpocTble W CIIOXKHBIE BEIECTBA.
CTpoeHue OCHOBHBIE KJAacChl CIOXHBIX BEUIECTB (OKCHJABI, THAPOKCHUIBI,
HEOPraHMYECKHUX KHUCIIOTBI, COJIM). B3auMocBsi3b  HEOPraHMYECKHX  BEIIECTB.
BELIECTB ArperaTtHble cocTosiHus BenlecTBa. Kpucrammueckue u amopgHsble

BeliecTBa.  TUMObl  KPUCTAJUIMYECKUX  pEIIeTOK  (aToMmHad,
MOJIEKYJIsIpHas, MOHHas, MeTajInyecKas). 3aBUCUMOCTD
(bU3MYEeCKUX CBOMCTB BEIIECTBA OT THUMA KPUCTAJITMYECKON
peuneTky. 3aBUCUMOCTh XUMHUYECKOW aKTHUBHOCTH BEIIECTB OT BUJA
XUMHUYECKON CBSI3M M THUIA KpUCTAUIMYEcKol pemieTku. [IpuunHsbl
MHOT'000pa3usi BEIIECTB

32 dusuko- Mertamnbl. O6mue Gu3nYeckrne U XUMUYECKHE CBOMCTBA METAJUIOB.
XUMHUYECKUE Crioco0bl mosrydeHus. 3HaueHHue METAUIOB U HEMETANIOB B IPUPOJIE




Ne HaumenoBanue
Copepxanue pa3nena
pa3jaena pa3zena
CBOICTBa U J)KU3HEJIESTeNIbHOCTH YeJloBeKa U opranu3mMoB. Kopposust Mmerasios:
HEOpPraHMYeCKHX BUJBl KOPPO3HMM, CIOCOOBI 3alIUTHl METAUIOB OT KOPPO3HUU.
BEIIIECTB Hemerammpl. OOmue ¢Qusumyeckue W XUMHUYECKHE CBOMCTBA
HeMeTauioB. TunuuHble cBoiicTBa HemeTtawioB IV— VII rpynm.
Knaccudukamuss ©u HOMEHKIaTypa COEAMHEHHH  HEMETasUIoB.
KpyroBopoTsl OHMOTEHHBIX 3JIEMEHTOB B Mpupoje. XHUMHUYECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB (OKCHJIOB,
THUIPOKCUIIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB IMPOCTBHIX BEIIECTB, BOJOPOAHBIX COEIWHEHHH, BBICIINX
OKCHUJOB U THAPOKCUIOB
3.3 WNnentudukanus Wnentndukanus HEOPTaHUIECKUX BEIIECTB C HCIIOJIB30BAHUEM HX
HEOPraHUYECKUX (PU3UKO-XUMUYECKHUX CBOWCTB, XapAKTEPHBIX KaU€CTBEHHBIX
BEILECTB peakmii. KauecTBeHHbIE peakiiuu Ha Cynb(haT-, KapOoHAT- U XIJIOPHI-
AHUOHBI, HA KATUOH aMMOHHUS
4 CTpoeHue H CBOWCTBA OPraHMYeCKUX BellecTB
4.1 Knaccuduxarnms, [losiBneHue U pa3BUTHE OPraHUYECKOM XMMHUHU Kak Hayku. [Ipeamer
OpraHM4YecKOol XMMUU. MeCTO M 3HaYeHUE OpPraHMYEeCKOM XHWMHUHU B
CTpOEHUE U CUCTEME E€CTECTBEHHBIX HayK. XMMHYECKOE CTPOCHUE KaK IMOPSIAOK
HOMEHKJIaTypa COCJIMHEHUsI aTOMOB B MOJEKYJIE COIJIACHO UX BAJEHTHOCTH.
OpPraHUYeCKUX OCHOBHBIE  TIOJIO)KEHUS ~ TEOPUM  XHUMHYECKOTO  CTPOEHUS
BEILIECTB oprannueckux coenuuennii A.M. bytnepoBa. YriepojHblili ckener
OpraHMYeCKOM MOJIEKYJIbl. 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTpoeHHs MoJiekyi. 3omepus u nzomepsl. [lonarue o
¢dbynkuuoHanpHOM Tpynme. Pamukan. [lpuHnmnel kimaccubukanmm
OpraHWYecKuX COeAMHEHUNH. MexayHapoaHasi HOMEHKJIaTypa |
MPUHLUIBI HOMEHKJIATyphl OpraHuuecKux coeauHeHuit. [lonstue o6
a30TCOAEPIKALIUX COEJIMHEHMUSX, OMOJIOTHUYECKU AKTUBHBIX
BEIIECTBAX (yraneBopax, KUpax, Oenkax " Ip.),
BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHUsIX  (MOHOMEp,  HOJHUMep,
CTPYKTYPHOE 3B€HO)
4.2 CaoiicTBa OUBUKO-XUMUYECKHE  CBOMCTBA  OpPraHUYECKUX  COEJIMHEHUI
OpPraHUYEeCKUX OTJEJIbHBIX KJIaccOoB (0COOEHHOCTH KIacCU(UKALIUKU U HOMEHKJIATypPbI
COEIMHEHUN BHYTPH KJIacca; FOMOJIOTUYECKHUH psii ¥ oOmiast hopmyiia; H30Mepus;

(u3nYecKue CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOJIYUEHUS):
— MpeAesibHbIE YTIEBOAOPOAbl (alKaHbl M LHUKIOAIKaHbl). ['opeHue
METaHa KaKk OJMH U3 OCHOBHBIX HCTOYHHMKOB TeIUla B
MIPOMBIIUIEHHOCTH U ObITy. CBOICTBa MPUPOIHBIX YTIIEBOJOPOJIOB,
HaXOXKJEHUE B MPUPOAEC M NPUMEHEHHE AJIKAHOB; — HEIMpPEAEIIbHbIE
(aJIKeHbl, aJKUHBI U AJIKAJAHEHBI) U apOMAaTUYECKUE YTIIEBOIOPOJbI.
['openue aneTniieHa Kak KCTOYHUK BBICOKOTEMIIEPATYpPHOTO TIIaMEHU
JUIS CBapKU M pe3ku mMeTaiuioB. Kuciopoacoaepixamue coeauHeHUs
(ciupThl 1 (heHOIBI, KaPOOHOBBIE KHUCIOTHI U d(PUPHI, aNbICTUIBI U
KETOHBI,  JKHUpBL,  yrieBoAsl).  [lpakThyueckoe  mpUMEHEHHE
STHJICHTIIMKOIIS, TIulepuHa, ¢perona. [Ipumenenune dhopmanbaeruia,
aleTalbJIeTua, YKCYCHOM KHCIOThl. Mplla Kak COJM  BBICIIHX
KapOOHOBBIX KHUCJIOT. Morolire CBOWCTBAa MbLIA. A30TcoAepkKaiue




Ne HaumenoBanue
Copepxanue pa3nena
pa3jaena pa3zena
COCTMHCHUS (aMuHEBI u AMUHOKHCIIOTEI, Oenkn).
BricokomoliekyspHbIe COEMHEHUS (cuHTETHYECKUE u
OMOJIOrHYeCKU-aKTUBHBIE). MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO.
[lonmumepusanus STUIEHA KAak OCHOBHOE HAIPaBIIEHUE  €ro
ucrnosib3oBaHus.  ['eHermueckas  CBS3b  MEXJAy  KjaccaMu
OpraHuYeCcKUX COEIMHEHUH.

4.3 Unentudukamms buooprannyeckue coequnenus. [IpumeHeHune u Guosoruyeckas poib
OpPraHUYEeCKUX yriaeBoaoB. OKHUCIIEHHE YIJIEBOJOB — HCTOYHHK HHEPIHMM >KUBBIX
BELIECTB, UX opranu3MoB. OOacTH TPUMEHEHHS aMHHOKHUCIOT. I[IpeBpaieHus
3HAYEHUE U OenkoB THUIIM B opraHu3Mme. buonormdeckue (yHKIUM OEIKOB.
NPUMEHEHHE B buonornyeckue ¢yHKIUM KUPOB. Poib OpraHmdyeckod XUMHUH B
OBITOBOH U pemieHun mpoOieM mumieBord Oe3omacHocTU. Ponb opraHmveckon
MIPOU3BOJICTBEHHOM XUMHHA B PEHICHHH TMPOOJIEeM SHEPreTHYecKoil O0e301acHOCTH, B
JeSTENbHOCTU Pa3BUTHM MEIULUHBI, CO3JaHUU HOBBIX MAaTE€pPUAIOB, HOBBIX
yeJoBeKa HMCTOYHUKOB JHEpruv (aJbTepHATHUBHBIE HCTOYHUKH HSHEPrUH).

OnacHoCcTh BO3JEHCTBUS Ha KHUBbIE OpPraHU3Mbl OPraHUYECKUX
BEIIECTB OTACIBHBIX KIACCOB (YIIEBOJIOPOJIBI, CIUPTHI, (EHOJIBI,
XJIOPOPTAHUYECKHE TPOM3BOAHBIC, aJBIACTUIBI M Jp.), CMBICI
MOKAa3aTesl MPEeAeIbHO TONYCTUMOM KOHUEHTPALIMH.

5 Kunernueckue u CKOpOCTh peaKIHH, €€ 3aBHCUMOCTh OT pPAa3IU4YHBIX (HPAKTOPOB:
TepMOAMHAMUYECKHE | IPUPOAbl PEArupyroIINX BEIIECTB, KOHLUEHTPAlMU pPearupyromux
3aKOHOMEpPHOCTH BEIIECTB, TEMIIEPATypbl U IUIOMIAJM PEAKIMOHHOW IOBEPXHOCTH.
NpoTeKaAHUS TennoBbie  3p¢deKTsl  XUMHUYECKUX  peakmwii.  DK30- |
XMMHYECKHX SHIOTepMUYECKHEe, peakiuu. OOpaTUMOCTh peakuuid. XUMHUECKOoe
peakumi paBHOBECHE U €ro CMEIIEHUE IMOoJ JeHCTBUEM pa3iNyHBIX (HaKTOPOB

(KOHLIEHTpAIMsl peareHTOB WM IPOJIYKTOB pEeakluH, JaBlICHUE,
Temmneparypa) Uil CO3JaHHs ONTHUMAJbHBIX YCIOBHM IPOTEKaHUs
xumuueckux npoteccon. [punnun Jle [laTense.

6 PacTtBoOpbI

6.1 [Tonsitue o pactBopax | PactBopenne kak  (U3HKO-XUMHUYECKMW  Tporecc. PacTBopsI.

CriocoObl  MPUTOTOBJIEHUS pacTBOpoB. PacTtBopumocth. MaccoBast
J0JIs1  pacTBOpeHHOro BemiecTBa. CMBICH TOKa3aTes IpeeilbHO
JONMYCTUMOM KOHLEHTPAallMd M €ro HCIHOJb30BaHHME B OICHKE
9KOJIOTMYECKOU 0e301acHOCTH. [IpaBuna 9KOJIOTUYECKU
[eJIeCO00pa3HOro MoBeACHUsI B OBITY UM TPYAOBOH AEATEIHHOCTH B
LEJISIX COXPAHEHHWs] CBOEro 3J0POBbS M OKPYXKAKOLIEH MNPUPOIHOM
Cpelbl;  ONAaCHOCTb  BO3JEWUCTBHUA  HA  JKMBBIE  OpPraHU3MBbI
ONpEJENICHHbIX BElIeCTB. PellleHne MNpakTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3a/IaHUH Ha PaACTBOPHI, HCIOIb3yeMble B OBITOBOW U
MIPOU3BOACTBEHHON JESATEIbHOCTH YEJIOBEKA

6.2 Uccnenosanue [IpuroroBienue pacTBOpOB
CBOMCTB pacTBOpPOB

7 Xumus B ObITY U Hogeiliine gocTukeHuss XMMHUYECKOM HAyKM U XUMHYECKOH
NPOU3BOACTBEeHHOM | TexHojoruu. Poinp XuMuM B OOECHEUEHUH  SKOJIOTMYECKOM,
AeSITeJIbHOCTH 9HEPreTUYECKOW W THINEBON 0e30MacHOCTH, Pa3BUTHUU MEIUIUHBL.
YyeJIOBEeKa [IpaBusia moWCKa M aHAIM3a XWUMUYECKOW wuHpopMmanuu w3




10

Ne HaunmenoBanue

Conep:xanue pasaeiia
pa3aena pa3nena Aacp pasi

pa3IMYHBIX MCTOYHUKOB (HayyHas M ydyeOHO-Hay4Has JHUTepaTypa,
CpeJlIcTBa MacCcoBOM MHQoOpMaIuu, ceTh MIHTepHET)

5.2 CTpyKTypa M CUMILINHBI

Paznensl nucuumingbl, n3ydyaemsie B 1 cemecTpe

pJa\i— HaumeHnoBanue pasnenos KomraecTso 9acos
nena Bceero | Jlekiuu 113 JIP
1 OCHOBBI CTPOEHUS BellecTBA 6 2 4 -
11 Crtpoenne aToMoOB XHMHYECKHX JIEMEHTOB 1 4 ) ) i
IPUPOJIa XUMUYECKOHN CBSI3U
1.2 [Tepnonnueckuii 3axon u tabmmma [I.1. Menneneena 2 - 2 -
2 XuMHYeCKHe peaKuuu 8 4 2 2
2.1 Turbl XUMUYECKUX peaKIui 4 2 2 -
2.2 | DnexTponuTHYecKas TUCCOIUAIINS U MOHHBIH 00MEH 4 2 - 2
3 CTpoeHue U CBOIICTBA HEOPraHNYECKHUX BelleCTB 18 8 8 2
31 Krnaccudukanus, HOMEHKIIATypa U CTPOSHUE 4 ) i
HEOPraHMYECKHX BEIIECTB
39 OU3UKO-XUMUYECKHE CBONCTBA HEOPTaHUYECKUX 10 6 4 i
BELIECTB
3.3 | Unentudukaiusi HEOPraHMIECKUX BEIIECTB 4 - 2 2
4 CTpoeHue U CBOWCTBA OPraHMYeCKUX BelleCTB 22 12 6 4
41 Knaccuduxanusi, ctpoeHre 1 HOMEHKIIaTypa 4 ’ ’ i
OpPraHWYECKHUX BEIIECTB
4.2 | CpolicTBa OpraHMYeCKUX COCJIMHEHUN 12 6 4 2
Wnentndukanus opraHuyecKux BEUIECTB, UX
4.3 | 3HaYeHHE U MPUMEHEHNE B OBITOBOH U 6 4 - 2
MIPOU3BOICTBEHHOM IS TEIbHOCTH YeJIOBEKa
5 Kunerunyeckue u TepMoANHAMHYECKHE ) 6 2 4 i
3aKOHOMEPHOCTH NMPOTEKAHUS XHMHYECKHX PeaKkiuii
6 PacTBOpbI 4 2 - 2
6.1 | IlonsiTue o pacTBOpax 2 2 - -
6.2 | MccnenoBaHue CBOWCTB pacTBOPOB 2 - - 2
7 Xumus B ObITY M IPOM3BO/ICTBEHHOM /1eSITeIbHOCTH 6 2 4 i
yeJioBeKa.
IIpomexkyTouHast aTTecTauMs 2
(muddepeHuupoBaHHBI 324€T)
Bcero 72 32 28 10
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5.3 [IpakTryecKkue 3aHATHSA

Ne
pa3nena

Tema

Ko.-Bo
4acoB

1.1

Pemenue 3a1annii Ha UCTIOJIB30BaHUE XUMUYECKON CUMBOJIMKU U HA3BAHUM
COEIMHEHUN IO HOMEHKJIaType MEXAYHapOJHOTO COI03a TEOPETHUECKOM 1
NPUKIAIHON XUMUU U TPUBHAJIBHBIX Ha3BAaHHUM JUIsl COCTABICHUS] XUMHUUECKUX
dbopMyI TBYXaTOMHBIX COEAMHEHHH (OKCUIOB, CYIb(GHUIOB, THAPUIOB U T.I1.) U
JPYTUX HEOPTraHUUYECKUX COeIMHEHUM OT/IeIbHbBIX KilaccoB. [IpakTuueckue
3a/laHUs Ha YCTAHOBJICHUE CBA3M MEX]ly CTPOCHHEM aTOMOB XMMHYECKUX
AJIIEMEHTOB U NEPUOIUUECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX JIEMEHTOB U
UX COECMHEHHUI B COOTBETCTBUU C NOJI0keHHEeM [lepnoanyueckoit CUCTEMBI.

1.2

Ilepuoauueckas cucrema xumuueckux anemeHToB .M. Meneneena.
Ousnueckui cmbici [lepuoauueckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKUX JIEMEHTOB, 00pa3yeMbIX
VMMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C TOJIOKEHUEM XUMHYECKOTO
anemeHTa B [leproanyeckoil cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAYCHHE
ITepunoanueckoro 3akona JI.11. Menaeneena. [Iporuno3ssr [I.11. MeHnaeneena.
OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB. Pellienne npakTuko-
OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha XapaKTepU3aLUi0 XUMUIECKAX
ANIEMEHTOB «MeTalmnueckue / HeMeTAIINYECKUE CBOMCTBA,
3NEKTPOOTPULIATEIBHOCTh XUMHUUECKHX 3JIEMEHTOB B COOTBETCTBUU C UX
3JIEKTPOHHBIM CTPOEHHUEM U MOJI0KEHUEM B IIEPUONYECKON CUCTEME
xumudeckux sneMeHToB .M. Menneneera»

2.1

KonunuecTBeHnble OTHOIICHNS B XUMUHA. OCHOBHBIE KOJTHYECTBEHHBIE 3aKOHBI B
XUMHHU U pacyeThl 110 YpaBHEHUAM XUMHUYECKUX peakiuil. MoJb Kak euHULa
KoJIn4YecTBa BeulecTBa. MoJsipHas Macca. 3aKOHBI COXPaHEHUSI MacChl U SHEPTUH.
3akoH ABoraapo. MomspHbiii 00beM ra3oB. OTHOCUTEIbHAS TNIOTHOCTD T'a30B.
Pacyetsl o ypaBHEHUAM XUMHUYECKUX PEAKIUI ¢ CIOJIb30BaHUEM MACCHI,
o0bemMa (HopMasIbHbIC YCIOBUSA) Ta30B, KOJIUYECTBA BEIIECTBA

3.1

HomenkiaTypa HeopraHMueCKUX BEIECTB: Ha3BaHUE BELIECTBA UCXOS U3 UX
XUMHUYECKOH (POPMYIIBI MJI COCTABIIEHUE XUMUYECKON (POPMYJIIBI UCXOMS U3
Ha3BaHMs BemecTBa o MexayHapoanoi (MIOITAK) unu TpuBnansHoi
HOMEHKJIaType.

Pemenue npakTudeckux 3aaHUi 10 KJIacCU(PUKAIIMK, HOMEHKIIAType U
XUMHUYECKUM (OopMyJIaM HEOPraHMYECKUX BEILECTB Pa3IMUHBIX KIacCOB
(yrapHslil ra3, yriekuciblii ra3, aMMHUak, raiieHas u3BecTb, HeraiieHasi U3BECTh,
NUTHEBAsI CO/IAa U IPYTUX): Ha3bIBATh U COCTABIIATH (POPMYJIBI XUMHUECKUX
BEIIIECTB, ONPENENITh IPUHAJIEKHOCTD K Kiaccy. ICTOUHUKN XMMUYECKOM
uHbopMaIyu (CpeJCTB MaccoBOM MHGOpMAIIHH, ceTh IHTEpHET U apyrHe).
[Touck nndopmannu no Ha3BaHUAM, UJICHTHPHUKATOPAM, CTPYKTYPHBIM
dbopmynam
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Ne
pa3nena

Tema

Koa-Bo
4acoB

3.2

CocrapneHue ypaBHEHUH XUMUYECKUX PEAKLIUN C y4acTHEM MPOCThIX U
CJIO’KHBIX HEOPTaHWYECKHX BEIIECTB: METAJIJIOB U HEMETAJIOB; OKCHUJIOB
METaJIJIOB, HEMETAJJIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTaHUUECKHUX KUCIIOT,
OCHOBaHM U aM()OTEPHBIX TUIPOKCHIOB; HEOPTAHUIECKUX COJICH,
XapaKkTepU3YIOLUX UX CBOMCTBA. Perienne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETHUYECKUX 3a/IaHUi Ha CBOICTBA, COCTaB, MOJTy4YeHHE U Oe30macHoe
UCIOJIb30BAHNE BaXKHEUIIINX HEOPIraHWYECKUX BEIIECTB B ObITY U MPAKTUYECKON

33

«MnenTudukanys HeOpraHMYeCKuX BellecTB». Pelenne skcrepuMeHTalbHbIX
3a/1a4 110 XUMUYECKUM CBOMCTBAM METAJIOB U HEMETAIIJIOB, 110 PACIIO3HABAHUIO
U MOJIYYEHUIO COeIMHEHUIM METaJJIOB U HEMeTaJUI0B. M ieHTudukanus
HEOPraHM4eCKHUX BEIIECTB C HCIOJIb30BaHUEM UX (PU3NKO-XHUMUYECKHX CBOWCTB,
XapaKTepHbIX KaYeCTBEHHbIX peakinil. KauecTBeHHbIe peakiiu Ha CyIb]ar-,
KapOOHAT- M XJIOPUJI-aHUOHBI, HA KATHOH aMMOHMSI

4.1

HomenknaTtypa opraHn4eckux COeMHEHHU OTAENbHBIX KIACCOB (HACBILLIEHHBIE,
HEHACHIIIIEHHBIC U APOMATUYECKHE YTIICBOIOPOIbI, CUPTHI, (DEHOIIBI, AJIbJIETUIBI,
KETOHBI, KApOOHOBBIE KUCIOTHI U Jip.) CoCTaBlIeHUE MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (POPMYIT OpraHMUECKUX BEIIECTB OT/ACIBHBIX KJIACCOB, UCTIOIB3YSI
UX Ha3BaHUsA M0 CUCTEMATUYECKON U TPUBHAJILHON HOMEHKIJIATYpE (ITHIIEH,
alleTWJICH, TIIMIEPUH, GeHo, (opManbAerull, YKCyCHast KUCIIOTa, TIUIIHH).
Pacuets mpocreiinieii ¢opMyIbl OpraHHYECKON MOJIEKYITBI, HCXOIS U3

4.2

CBolicTBa OpraHUYECKUX COCIMHEHUH OT/IEIbHBIX KJIACCOB (TpUBUAIbHAS U
MEX]TyHapOoJHasi HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI IMOTY4YEHHUs):
npeaeabHble (aTKaHbl U LUKJIOATIKaHbl), HENPEAeIbHbIE (aJIKEHbI, aTIKUHBI U
QJIKa/IMEHBI) ¥ apOMATUYECKHE YTIIeBOOPO/IbI, CHUPTHI U PEHOJIBI, KApOOHOBBIC
KUCJIOTHI U 3(HPBI, aJIbJIETU/IbI U KETOHBI, aMUHBI U AMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEIUMHEHUS. 3aJaHUsI HA COCTABJIEHUE YPAaBHEHUI
XUMUYECKUX PEAKIMI ¢ y4acTHEM OpPraHUYEeCKUX BEIIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHUS

CocraBieHue cxeM peakuuid (B TOM YUCIIE M0 NPEII0KEHHBIM LIETOYKaM
MPEBPALLEHUI), XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA OPraHMYECKHUX
COCIMHEHU OTJENBHBIX KJIACCOB, CIIOCOOBI UX MOJIYUYEHUS i Ha3BaHHE
OpraHUYECKUX COCAMHEHHM 10 TPUBUAIBHON WIIM MEXIYHApOIHON
CUCTEMATHUYECKOM HOMEHKIIaType. Perienre npakTuKo-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHUI Ha CBOMCTBA OPraHWYECKUX COCTMHEHUN OTIIEIbHBIX
KJIACCOB

Pemienre npakTUKO-OPUEHTUPOBAHHBIX 33aHUN HA aHAJIU3 (PaKTOPOB,
BJIMSIIOIIMX Ha U3MEHEHHE CKOPOCTH XMMHUYECKOH peakliny, B T.4. C O3ULIUN
9KOJIOTHYECKH 11€JIeCO00pa3HOro MOBEIECHUS B ObITY M TPYJOBOM /1€ATEIbHOCTH B
LEJIIX COXPAHEHMsI CBOETO 3710POBbsl U OKPY’KaIOLIEH MPUPOIHOM Cpeibl.
Pemienune npakTMKO-OpMEHTUPOBAHHBIX 33/IaHUI HA TpUMEHeHue npunimna Jle-
[Tarenbe A HAXOXKACHUS HAIPABJICHUS CMELIEHUSI PABHOBECHUS] XUMHUECKON
peakiyu U aHaiu3 (PakTOpOB, BIUSIONIMX HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS
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Ne
pa3nena

Tema

Koa-Bo
4acoB

[Touck n ananu3 KelcoOB O MPUMEHEHUN XUMUYECKUX BEILIECTB U TEXHOJIOTUH C
yueToM Oyaymiei npodeccnoHanbHON AEITEIHLHOCTH 110 TeMaM: BaKHEUIITHE
CTPOUTEIbHBIE MAaTEPHUAJIbl, KOHCTPYKLIMOHHBIE MAaTEPHAJIbI, KPACKH, CTEKIIO,
KepaMuKa, MaTepHuabl AJIs AJIEKTPOHUKH, HAHOMATEPHAJIbl, TEKCTHIIbHbBIE
BOJIOKHA, UCTOYHUKHU SHEPTUU, OPTaHUYECKHE U MUHEPAJIbHbIE yI00peHUs,
JIeKapCTBEHHBIC BENIECTBA, ObITOBast Xxumus. 3amuTa: [Ipencrasienue
pE3yIbTATOB PELICHHUS KEHCOB B OpME MUHHU-IOKIIA/IA C IPE3EeHTAIEH

Bcero

28

5.4 JIaGopaTopHble 3aHATHSI

Ne
pasjena

Tema

Ko.J-Bo
4acoB

22

“Tunsl XuMUYeCKUX peakuuid”. MccaenoBanre TUNOB (110 COCTaBY U
KOJIMYECTBY MCXOJHBIX U O0PA3yIOIINXCS BEIIECTB) U MPU3HAKOB XUMHUYECKUX
peakumii. [IpoBenenne peakiuii HOHHOTO OOMEHA, ONPEAEIICHNE CPEIbI
BOJIHBIX pacTBOPOB. 3a/IaHKsI HA COCTABJICHHE MOHHBIX PEaKIIui

3.3

<<I/II[€HTI/I(1)I/IK3L[I/I$I HCOPraHNYCCKUX BCHICCTB». Peuienue SKCIICPUMCHTAJIbHBIX
3aJa4y o XUMMYECKHM CBOMCTBAaM METalIOB U HEMCTAIOB, 10
pacClio3HaBaHUKO W HNOJYYCHUIO COG,I[I/IHGHI/Iﬁ MCTALZIOB M HCMCTAJJIOB.
HHGHTHq)HKaHHH HCOPraHNM4YCCKUX BCIICCTB C HCIIOJIBb30BAHHUCM HX (1)I/IBI/IKO-
XUMHUYCCKUX CBOﬁCTB, XApaKTCPHbIX KAYCCTBCHHBIX peaKL[PIfI. KauecTtBennnie
p€aKkunn Ha Cy.]'IB(baT-, Kap6OHaT- " XJIOpUO-aHUOHBbI, HA KATHOH aMMOHUS

4.2

HpeBpaLueHI/m OpPraHN4YCCKHX BCIICCTB IIpU Hal"peBaHI/II/I”. HonyquI/Ie O9THJICHA
N H3YUYCHHC Cro CBOMCTB. MOI[GJ'II/IpOBaHI/Ie MOJICKYJT W XHUMHYCCKUX
HpeBpaH.IeHI/Iﬁ Ha MpUMCPC dTaHa, OSTUJIICHA, AICTUJICHA U AP.

4.3

“UneHtrdukanis  OpraHMYECKUX  COCIMHCHHUHW  OTICIBHBIX  KJIacCOB™
NnenTudukanus opraHMuecKuX COCTMHCHUN OT/ICIIbHBIX KJIACCOB (Ha mpuMepe
QJBJIETU/IOB, KpaxMalla, YKCYCHOW KUCIIOTHI, OCJIKOB U T.II.) C HCIIOJIb30BAHUEM
X (DU3UKO-XUMHUYCCKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX PEaKIUH.
Henarypanusi Oenka mnpu HarpeBaHud. L[BeTHble peakiuu  OEIKOB.
Bo3HuKHOBEHHME aHATUTUYECKOTO CHUTHAJIA C TOYKH 3PCHHS XWMHYECKUX
MPOLIECCOB TPH MPOTEKAHUM KAYECTBEHHOW pEaKiuu, TO3BOJIAIOIICH
UIACHTU(PUITUPOBATD MPEIJIOKEHHBIE OPTaHNYECKUE BEIIECTBA

6.2

«[IpuroroBnenne pactBopoB». [lpuroroBieHue pacTBOpOB  3aJaHHOMU
(MaccoBoi, %) KOHUEHTPALUU (C MPAKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMM)
U ONpeNETICHUE Cpebl BOJHBIX pacTBOPOB. Pelienne 3a1a4 Ha NPUTOTOBJICHHUE
pacTBOpOB

Bcero

10
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6 YueOHO-MeTOIHYECKOE 00ecTieueHre TUCHUILTHHBI

6.1 PexoMenayemas JqutepaTypa

6.1.1 OcHoBHas1 IMTEpaTypa

1. Xumus : yueOHUK 11 cpenHero npodeccuoHanbHoro odpaszoBanus / 10. A. Jlebenes, I'. H.
®danees, A. M. I'ony6es, B. H. llanoBaun ; mox o6mieii pegakuueit I'. H. ®aneeBa. — 3-e u3., nepepad. u
norn. — Mocksa : U3narensctBo IOpaiit, 2026. — 445 c. — (IlpodeccuonanpHoe obpazoBaHue). —
ISBN 978-5-534-21210-5. — Texkcrt : anextpoHHbIii // ObpazoBarensHas miatdopma HOpait [caitt]. —
URL: https://urait.ru/bcode/584524

6.1.2 lonosinuTeIbHAS JJUTEPATYypa

1. AudunorenoBa, . B. Xumus : yueOHUK U TPaAKTHKYM JJIsl CPETHETO MpodhecCHOHATBHOTO
obpazoBanus / U. B. Audunorenona, A. B. badkos, B. A. [lonikoB. — 2-e u3., ucrp. u gon. — MockBa:
WznarensctBo Opaiit, 2026. — 291 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Tekct : snektpoHHblii // OOpa3zoBarenbHas minatrgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/585046

2. Pocun, 1. B. Xumus : yaeOHUK ¥ MPAKTUKYM JIJIsi CPETHETO MPOPECCHOHATILHOTO 00pa30BaHus
/ U. B. Pocun, JI. I. Tomuna, C. H. ConoBbeB. — MockBa : M3gatensctBo FOpaiit, 2026. — 328 ¢. —
(ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-02484-5. — Tekct : »JIEKTpOHHBIA //
O6pazoBatenbHas matdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/583879

6.1.3 UnTepHeT-pecypchbl
1. HanimonanpHas snektponHas 6ubaunoreka (HOb)
2. O6pazoBatenbHas matdopma IOpaiit (CI1O)

6.2 IlporpamMHoe oGecnedyeHue, npodeccHoOHANIBHBbIE 0a3bl JaHHBIX U HMH(OPMANMOHHBbIE
CIpaBOYHbIE CHCTEMbI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOT Ui

Tun nporpaMmmMHoro

oBecieueHILs HaumenoBanue Cxema JIMIIeH3MPOBAHMS, PEKHM JI0CTYNA
PEZ] OC Ob6pazoBatenbHas autieH3us ot 26.06.2025 r. Ha
OnepatorHas ccrema «CeptudunmpoBannas | 3 roga mist 250 pabodnx MecT B pamMKax
» (s paboumnx cornamenus o corpynnudectse ¢ OO0 «Pen
CTaHLIUHN) Codr» Ne 305/06-22Y ot 28.06.2022 r.
AnbTepHaTUBHasA
peanuzanus cpesl
WCIIOJIHEHUS TIPOTPamMM WINE Caobopoe 110,

https://wiki.winehqg.org/Licensing

Microsoft Windows i
OC Ha 6aze sapa Linux

. . Csob6onHoe 110,
LibreOffice https://libreoffice.org/download/license/
OducHbIil TakeT . [IkonbHast TUIEH3HS 110 JOroBOpy Ne
MoiiOgue Tr000196894 ot 03.11.2017 r.
O6pasoBanue
WurerpupoBanHas cpena . Co6oganoe 10,
pa3paboTKH Code::Blocks http://www.codeblocks.org/license
POrPaMMHOTO Cob6oganoe 10,

obecrieyeHus NetBeans IDE https://netbeans.org/about/legal/index.html
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Tun nporpaMmmHoro

HaumenoBanue Cxema JIMIIeH3MPOBAHMS, PEKHM J10CTYNA
olecneyeHust
Notepad++ CoOoanoe I10, https://notepad-plus-plus.org/
TekcTOBBII peIaKkTo Crobonoe 11O,
pea p VSCodium https://github.com/VSCodium/vscodium/blob
/master/LICENSE
Chromium Cso0Oonnoe 10,
https://www.chromium.org/Home/
Hutepuer-Opaysep becmuiatnoe T10
Aunexc.bpaysep https://yandex.ru/legal/browser_agreement/
Cso0Oonnoe 10,
e VLC https://www.videolan.org/legal.html
Cso0Oonnoe 10,
Cucrema ynpasieHus PostgreSQL https://www.postgresgl.org/about/licence/
6a3amMM TaHHbBIX becrunatnoe I10,
MySQL https://www.mysql.com/about/legal/
Apxusartop P7Zip Co6ognoe 10,

https://sourceforge.net/projects/p7zip

7 MaTtepuajbHO-TeXHHUYeCKOe o0ecredeHne U CHMILIMHBI

Kabuner u nmaGoparopusi Xxumuu. AyauTopHas JOCKa, ydeOHass meOenb (CTOJBI YYeHUYECKHeE,
CTYJbsl YYEHHYECKHE), HarJsIHBIe TocoOus. MynbTuMennitHoe 000pyaoBaHUE (HOYTOYK, MPOEKTOP
NEPEHOCHOM, SKpaH nepeHocHoi). Jlaboparopnoe obopynoBaHue.

[Tomemenue asi caMOCTOSATENbHOM padOThI OOyUarOMXCsl. AyIuTOpHAas JOcKa, yueOHas MeOernb
(cTONIBI yYyeHWYECKHE, CTYJbsl Yy4YeHHUYeCKue). MynbTHMEIuitHOe 000pyAoBaHUE (IMPOEKTOp, HSKpaH,
HOYTOYK C BBIXOJIOM B ceTh MHTepHeT), oOecneunBaroiee JI0CTYl B 3JIEKTPOHHYIO MH()OPMAIMOHHO-
00pa30BaTeIbHYIO CPEly MHCTUTYTA.
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