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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbBI
OBHIEOBPA30BATEJIbHOU JUCHUIIJIMHBI «XUMMU D

1.1. MecTo OMCUMIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHOHAILHONH 00pa3oBaTe/bHOM
NporpamMmbl

Pabouas nmporpamMmma yueOHOM TUCHUTUIMHBI « XUMHUs MpeIHA3HAYCHA JUISl U3yUYEHUS XUMUHU B
I'BITOY «TBepckoii KOJJIEIK TpaHCTIOPTa U CEpBUCaAy I Mpodeccuii U crnenualibHOCTeH.

TpymoeMKOCTh TUCHUIUIMHBI «XUMHUs» Ha 0a30BOM ypOBHE cOcCTaBiisieT 72 daca (06a30BbIi
MOJyJdb H TPHUKIATHONM MOMIYIbh, BKIIOYAIOMIUA MPAKTUKO-OPUEHTHPOBAHHOE COJICpP)KAHHE,
ycuiiMBamlee NpodecCHOHAIbHYIO COCTaBJISIIONIYI0 IO KOHKPETHOM npodeccuu B 3aBUCHMOCTH OT
dI'OC CIIO nmpodeccun).

[IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJEPKAHUE BKIFOUEHO B 0a30BBIM MOIYNb, a TAKXKE B
paznen 7 «Xumus B OBITY W TPOU3BOJCTBEHHOU IEATEIHLHOCTH YEJIOBEKa», KOTOPBIM CBS3aH C
9KOJIOTUYECKOM O€30TaCHOCTBIO M OIICHKOM IMOCJEeACTBUI OBITOBOM M Oymyiieid mpodecCuoHaTbHOU
NESTETHHOCTH 00 YJarOIINXCSI.

1.2. llenu u muiaHupyeMbl€ pe3yJIbTaThl OCBOCHHUS TUCIUIIIINHBI
1.2.1. Lenu u 3a1a4 AUCHMIIIAHBI

dopmMupoBaHUE y CTYJEHTOB NPEJCTABJICHHUS O XMUMHYECKOW COCTaBIIAIOIIEH E€CTECTBEHHO-
HAay4yHOM KapTUHBI MHUpa KaK OCHOBBI NPUHATHS PEUIEHUH B XU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOIO [TOBEACHUS B IPUPOJAHOM Cpejie.

3amauu JUCLUILUINHEIL:

1) cpopmupoBaTh MNOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHHSI XUMHUYECKUX IIPOLECCOB U
SBJICHUM B OKpYXarolled Cpeae, LEeJOCTHOM HAaydyHOM KapTHUHBI MHpA, B3aUMOCBA3M H
B3aMMO3aBUCUMOCTH €CTECTBEHHbIX HaYK;

2) pa3BUTh YMEHHS COCTaBIATh (OPMyJbI HEOPraHWYECKUX W OPraHu4YeCKUX BELIECTB,
YpaBHEHUS XUMUYECKUX peakluil, OOBSCHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI XUMUUYECKUX
SKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKM IPOBEIEHUS MPOCTEHIINX XUMHUYECKHX HSKCIEPHUMEHTAIbHBIX
UCCIIEIOBAaHUM C cOoOIo/ieHneM MpaBuil 0€30IacHOr0 OOpalleHHs] C BEIIeCTBaMU U J1abOPaTOPHBIM
000pyI0BaHHEM;

4) pa3BUTh YMEHHUS MHCIIOJIb30BaTh HMH(OPMALMIO XMMHUYECKOIO XapakTepa M3 pa3InyHbIX
HCTOYHUKOB;

5) chopMupoBaTh yMEHUS MPOTHO3UPOBAThH MOCIEICTBUS CBOCH NEATENBHOCTH U XUMUYECKUX
MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IIPOLIECCOB;

6) chopmupoBaTh NOHMMAaHUE 3HAYUMOCTU JOCTUKEHUI XMMUYECKOM HAYKH U TEXHOJIOTHI
JUIS Pa3BUTHS COLIMAJILHOM U TPOU3BOJICTBEHHOM cdep.



1.2.2. IlnanupyemMsble pe3yJbTaTbl 0CBOCHHS 0011e00pa3oBaTeabHON AMcUMIINHBI B c0oTBeTcTBHH ¢ ®T'OC CIIO 1 Ha ocHoBe ®I'OC COO

Kon u HaumeHoBaHue
(popmupyembIx KoMneTeHUMIt

Ilnanupyemblie pe3yJibTAThI OCBOEHUSI I CHMIIJIMHBI

Oo6mme

JAucuunjnHapHbie

OK 01. Bei6upats crioco0sl
pelieHus 3a1a4y
podeCCHOHATHHOMN
JIEATEIBHOCTH MPUMEHHUTENBHO K
Pa3ITUYHBIM KOHTEKCTaM

JIP 16 - [Tpuobperenne
00YJAIOIIMMUCS COIHATBHO
3HAYUMBIX 3HAHHH O PaBHIAX
BEJICHUSI DKOJIOTMYECKOro 00pasa
KHU3HH O HOPMaX U TPaIHIHIX
TPYJIOBOM JESITENbHOCTH
YenoBeKa 0 HOPMax M TPAJUIIUSIX
MOBE/ICHUS YENIOBEKA B
MHOTOHAIIHOHAIEHOM,
MHOTOKYJIBTYPHOM OOII[ECTBE.

JIP 11 - IIposiBieHNe yBa>k€HUS K
JCTETHYECKUM LIEHHOCTSIM,
o0afarommii OCHOBaMu
3CTETHYECKON KYIbTYPBHI.

B gacTu Tpyn0BOr0 BOCTIMTAHUS

- TOTOBHOCTb K TpPYHIy, OCO3HAHHE IIEHHOCTH MacTepCTBa,
TpyAoiooue;

- TOTOBHOCTh K aKTHBHOH JCSITEIBHOCTH TEXHOJIIOTUYECKOM
u COLAIILHON HAaIpaBJICHHOCTH, CIOCOOHOCTD
WHUIUUPOBAT, IUTAHUPOBATH u CaMOCTOSATENFHO
BBITIOJTHATH TAKYIO ICATEILHOCTD;

- HWHTEPEC K pa3MYHBIM cdepaM MpoQPecCHOHATBHON
JIeSITeIIbHOCTH,

Osiagenune YHHBEPCAJIBLHBIMHA
MO3HABATEJILHBIMH JeHCTBHSIMU:

a) 0a30BbIe JIOTHYECKUE AeHCTBHS:

- CaMOCTOSITENBHO (OPMYIHPOBaTh M aKTyaJH3HpOBATh
po0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBEHHBIN NPU3HAK WJIH OCHOBAHUS
JUIsl CpaBHEHMSI, KJIACCU(HUKALIK 1 0000IIeHNS;

- OIPEENATh LIENU NEeSITENbHOCTH, 33/1aBaTh MapaMeTpsl U
KPUTEPHHU UX JOCTHKCHUS;

YueOHbIMH

- BBISABJIATH 3aKOHOMEPHOCTU u IPOTUBOPECHUUSL B
pacCMaTpruBaCMBbIX SABJICHUAX

- BHOCUTb KOPPCKTUBBI B JCATCIIBHOCTb, OLCHUBATH
COOTBETCTBUC PE3YJIbTATOB HECJISAM, OLCHUBATH PUCKU

MTOCTIC/ICTBYIA JACATEIIEHOCTH;
- pa3BUBaTh KPEaTUBHOC
YKU3HCHHBIX MPOOJIEM

0) 0a30BBIE UCCJIEA0BATEILCKHE EHCTBHS:

MBIINUICHUEC TIpU  PpCHICHUHA

- BJaJeTh HaBBIKAMHM Y4eOHO-HCCIIENOBATENLCKON U
MPOEKTHON  JEITENbHOCTH,  HABBIKAMHU  pa3pelIeHus
pooeM;

- BBIABJIATH  NPUYMHHO-CIIEACTBEHHBIE  CBSI3U U

AKTYAJIM3UPOBATh 3a1a1y, BBIABUT'ATh TUIIOTE3Y €€ PCUICHUA,
HaXOJUuTh APTYMCHTBI JUIsL JA0Ka3aTCJIbCTBA CBOHUX
yTBep)KI[eHPIﬁ, 3a1aBaTh NMapaMETPbl U KPUTCPUU PCIICHUSA,

- AHAJM3UPOBATH IOJYYCHHBIC B XOJ€ PCHICHHUA 3aJdadu

- BJIAJICTh CHCTEMOM XUMHUYECKUX 3HAHUI, KOTOpask BKIFOYAET: OCHOBOIIOJIATAFOIIUC
TOHATHS (XMMHUUYECKHH SJIEMEHT, aTOM, JJIEKTPOHHAas 00oJioYKa atoma, s-, p-, d-
JJIEKTPOHHEIE opOuranu aTOMOB, VIOH, MOJIEKYJIa, BaJICHTHOCTb,
JJIEKTPOOTPUIIATEIILHOCTh, CTENCHb OKHCJICHUS, XWMHUYECKas CBS3b, MOJIb,
MOJISIpHAsT Macca, MOJISPHBIA O0BEM, YIJIEPOAHBIA CKeNleT, (YHKIMOHAIBHAS
TpyIma, paadKais, W30MEepUs, HW30MEphl, TOMOJOTHMYECKHA psJl, TOMOJOTH,
YIJIEBOJOPO/BI, KHCIOPOA- W a30TCOAEp)Kalllde COEIUHEHHS, OHOIOrHYECKH
aKTUBHBIC BelIecTBa (YIIIEBOJBI, )KHUPBI, OCITIKH), MOHOMED, TTOJIUMEDP, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHHS, KPUCTAJLUTUUCCKAs PEIIeTKA, THUIIBI
XUMHYCCKUX peaxIwit (OKHCITUTENTEHO-BOCCTAHOBUTEIHHBIC, 9K30-U
SHJIOTEPMHUYECKHE, pPEaKIUHM HOHHOrO OOMEHa), pacTBOp, OJIEKTPOJHTHI,
HEJIEKTPOJIUTHI, AIEKTPOIUTHYECKAsT TUCCOLUANNS, OKUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XUMHUYECKOW PpEaKIMH, XUMHUYECKOE PABHOBECHE), TCOPHHU W 3aKOHBI
(Teopus XMMHUYECKOTO CTPOCHUS OopraHmdeckux BemiectB A.M. Byrieposa, Teopus
SJIEKTPOJIMTUYECKON JUccouranuu, nepuoauueckuii 3axkoH [[.M. Menneneesa,
3aKOH COXPAHCHUS MAcChl), 3aKOHOMEPHOCTH, CHMBOJMYCCKHHA SI3BIK XHMWHU,
(baKTONMIOrMYECKNE CBEICHUS O CBOMCTBaxX, COCTaBe, MOJNYyYeHWH M Oe30MacHOM
WCIOJIB30BAaHUY BAKHEHIIINX HEOPTAaHMISCKUX W OPTaHHMYECKUX BEIICCTB B OBITY U
MIPAKTUIECKOH JISITETLHOCTH YETIOBEKA;

- YMETh BBISBJIITH XapaKTepHBIC MPHU3HAKH U B3aUMOCBS3b M3YYCHHBIX IMTOHATHUH,
MIPUMEHATh COOTBETCTBYIONIWE TIOHSITUS TPH ONUCAHWH CTPOCHUS M CBOWCTB
HEOPTaHMYECKUX M OPTaHUYECKUX BEIIECTB M WX IPEBPAIICHUM; BBIABIATH
B3aMMOCBSI3b XUMHUUYCCKUX 3HAHWWA C TOHITUAMU M TPEICTABICHUAMHU JPYTHX
€CTECTBCHHOHAYYHBIX MPEIMETOB;

- YMETh UCIIOIIb30BaTh HANMEHOBAHMS XUMHUCCKUX COCTUHCHUN MEXTYHAPOIHOTO
COI03a TCOPETHUECKOM W TPUKIAJHOW XUMHH ¥ TPUBUAIBHBIC HAa3BaHUS
BXHCHUIIIMX BEIIECTB (STHWICH, AalleTWICH, TIHUICpUH, (eHOod, (HOpPMalTbICTHI,
YKCyCHAsl KHUCIIOTa, TJIUIMH, yrapHBIA Ta3, YIJIEKUCIBIA ra3, aMMHaK, raiicHas
W3BECTh, HETAlllCHas W3BECTh, MHUTHLEBAs COMA WU JIPYTHX), COCTABIATH (HOPMYIIBI
HEOPTaHMYECKUX W OPTaHMYCCKUX BEIIECTB, YPABHCHUS XUMHUYCCKHX PEaKIIHH,
OOBSICHAT, WX CMBICI;, TIOATBEPKIATh XapaKTePHbIC XHMUYECKUE CBOMCTBA
BEIIICCTB  COOTBETCTBYIONIMMHU  OSKCIICPUMEHTAMHA W  3alUCSIMH  ypaBHECHUH
XUMHYCCKUX PEAKITHIA;

- yMETh YyCTaHABIMBATh MPUHAICKHOCTh W3YUCHHBIX HEOPTaHUYECKHX U




pe3yabTaThl, KPUTHUYECKH OLEHHBATh MX JOCTOBEPHOCTS,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

- yYMeTb TNIEepEeHOCUTh 3HAaHUS B I[IO3HABATEIbHYI0 W
MIPAaKTHYECKYIO 00JIACTH JKU3HENEeSITENLHOCTH;

- YMETb HHTETPHUPOBATh 3HAHUSI M3 PA3HBIX NPEAMETHBIX
obiacreit;

- BBIABUraTb HOBBIE MWJEW, IpeAsaraTb OpUrHHAJIbHBIE
MOJIXO/bl U PEIICHUS;

- CIOCOOHOCTPH MX MCIOJIB30BaHUS B TIO3HABATEIBHON U
COLIMAILHON MpPaKTUKe

OpPraHMYECKUX BEIIECTB K ONPEJACICHHBIM KjIaccaM W TPYIIaM COEIUHCHH,
XapaKTepu30BaTh WX COCTaB M BAXKHCWINIME CBOWCTBA; ONPENCNATh BUIBI
XUMHYECKUX CBs3el (KOBAJICHTHAS, MOHHAs, METAJUTMUYECKasi, BOMOPOJIHAS), TUITBI
KPUCTAJUTHIECKUX PEIICTOK BEIIECTB; KIIACCH(DUITUPOBATh XUMHUICCKHAEC PEAKIIUH;

- c(hopMHUpOBATH MpeICTaBIECHUSI: o XUMUYECKON COCTaBJISItOIIEH
€CTECTBCHHOHAYYHOW KaPTHHBI MHUPA, POJIU XUMUU B TIO3HAHWH SIBJICHUH TIPUPOJIEI,
B (OPMHPOBAHUM MBINUICHHS W KYIBTYPhI JIMYHOCTH, €¢ (DYHKIIMOHAJIHLHOMN
TPaMOTHOCTH, HEOOXOIUMOM TS PEHICHUS MPAKTUYCCKUX 3a7a4 U SKOJOTHYCCKU
000CHOBaHHOI'O OTHOIIEHHUS K CBOEMY 3710POBBIO M ITPUPOTHOM CpeIe;

- yMeTh TMPOBOAWUTH PACUYECTHI 1O XUMHUYCCKHM (opMynaM U ypaBHEHUSIM
XUMHYCCKAX ~ pEaKIuid ¢  HUCIOJBb30BaHHMEM  (U3WYCCKUX  BEIIUYMH,
XapaKTEPU3YIONMNX BEIIECTBA C KOJIWYCCTBEHHONW CTOPOHBI: MacChl, 00BbeMa
(HOpMaJbHBEIC YCIOBHUS) Ta30B, KOJIWYECTBA BEIECTBA; HCIONB30BATh CUCTEMHEIC
XUMHYCCKUE 3HAHUSA [UIS TIPUHATHAS PEIICHUA B KOHKPETHBIX IKH3HEHHBIX
CUTYaIMSX, CBSI3aHHBIX C BEMIECTBAMH U UX MPUMCHCHHEM

OK 02. Vcnons3oBats
COBpEMEHHBIE CPE/ICTBA ITOHCKa,
aHaJM3a W HHTEPIPETALIH
nHpopmanuu u
HH(OPMAIMOHHBIE TEXHOIOTUH
JUTS BBITIOTHEHUS 337144
podeCCHOHATHHOMN
JIeATEIBHOCTH

JIP 16 - [Tpuobperenne
00YJAIOIIMMUCS COIHATBHO
3HAYUMBIX 3HAHHUH O PaBHIAX
BEJICHUSI DKOJIOTMYECKOro 00pasa
KHU3HH O HOPMaX U TPaIHIHIX
TPYJIOBOM JESITENbHOCTH
YenoBeKa 0 HOPMax M TPAJUIIHUSIX
MOBE/ICHUS YENIOBEKA B
MHOTOHAIIOHAIEHOM,
MHOTOKYJIBTYPHOM OOII[ECTBE.

JIP 14 - [Tpuobperenne
00y4aromyMCcst HaBBbIKa OILIEHKH
uHpopManuu B IudpoBOH cpere,
€€ JJOCTOBEPHOCTb, CIIOCOOHOCTH
CTPOUTD JIOTHYECKHE

B o01acTH HEeHHOCTH HAYYHOTO MO3HAHUS:

- c(hOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUsI HAYKH M OOIECTBEHHOW
NPAaKTUKM,  OCHOBAaHHOIO  HAa  Juajore  KymnbTyp,
CIIOCOOCTBYIOIIETO ~ OCO3HAHMIO  CBOETO  Mecra B
MOJUKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M UMTATENILCKOM KYIbTYpHI
KaK CpeACTBa B3aUMOACUCTBUS MEXY JIOAbMU U IO3HAHUSL

MUpa;
- OCO3HAHHE [[CHHOCTH HAay4YHOU JEATENbHOCTH, TOTOBHOCTb
OCYLIECTBIIITE ~ MHPOCKTHYIO U HCCIEHOBATEIIbCKYIO

JIeSITETbHOCTh UHAUBUYAJIbHO U B TPYIIIE;
Osiagenne YHHBEPCAJIBHBIMHA
NMO3HABATEJILHBIMH AeHCTBUSIMH:

B) pa6ota ¢ nHpopManmeii:

- BIAJETh HaBBIKAMU TMONy4YeHUs WHpopManuu U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYILECTBISATh
MIOUCK, AaHaJW3, CHUCTEMAaTH3allMI0 U HUHTEPIPETALUI0
nH(popManuK pa3INIHbIX BUJIOB U (POPM ITPEACTABIICHUS;

- co3laBaTh TEKCTHl B Pa3IMYHBIX (opMmaTax C y4eToM
Ha3Ha4yeHus] MHPOPMAIMK U LIEIEeBOH ayqUTOPHH, BHIOUpas
OINITUMAJBbHYIO (POPMY NPEICTABIICHUS U BU3YaJIH3allnHy;

- OLIEHWBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OPMAIUH,
€€ COOTBETCTBHE TPABOBBIM U  MOPAIBHO-3THUECKUM
HOpMaw;

YueOHbIMH

- YMETh IUIaHHPOBATh W BBIIIOJHATH XMMHUYECKHH SKCIEPUMEHT (NpeBpalleHus
OpPraHMYECKUX BEIECTB NpPHU HArpeBaHUH, IOITYYEHUE ITHIIEHA U HU3Y4EHHUE €ro
CBOWCTB, KAUECTBEHHBIE PEAKIMM HA aJbAETH/BI, KpaxMmal, YKCYCHYIO KHUCIOTY;
JieHaTypalys OENKOB TpH HAarpeBaHWM, IIBETHHIE PEAKIUU OENIKOB; MPOBOIUTH
peaKkuuy MOHHOTO OOMEHa, ONpeNeNsTh CPely BOJHBIX PACTBOPOB, KaueCTBEHHbIE
peakuuu Ha Cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS; PeIaTh
JKCIIepUMEHTaNbHbIe  3afayn 1o TemaMm "Meramns" u  "Hemeramnel") B
COOTBETCTBMM C TpaBWIAaMH TEXHHUKH OE30IaCHOCTH TIpH OOpalleHHH C
BEIIeCTBAMH U J1a0OpaTOpPHBIM O0OpPYIOBAaHMEM; IIPEICTAaBISATh PE3YJbTATHI
XMMHYECKOTO SJKCIEpHMEHTa B (opMe 3alucH YpaBHEHHWH COOTBETCTBYIOIINX
peakuuii 1 popMyIIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

- yMETh aHAJIU3UPOBATh XUMHYECKYI0 HH(OPMAIHIO, MOJy4aeMyl0 W3 pasHbIX
HCTOYHHKOB (CPENICTB MaccoBoil nHdpopmanuu, cetb IHTEpHET U Apyrue);

- BIaJIeTh OCHOBHBIMH METOAAMU HAayYyHOrO MO3HAHMSA BELIECTB M XUMHUYECKUX
SIBJICHUH (HaOJIIo/IeHne, N3MEpEHHe, SKCIIEPUMEHT, MOJIEITUPOBAHNE);

- yYMETb MpPOBOAWTH pacyeTbl IO XHMHYECKMM (opMysaM H ypaBHEHHSIM
XMMHUYECKHX  pEaKkUuid ¢  WCIOJb30BAaHMEM  (U3MYECKUX  BEIUYUH,
XapaKTepU3yIOIMNX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI: Macchl, 0O0ObeMa
(HOpMaJbHBIE YCIIOBHS) T'a30B, KOJNMUYECTBA BEIIECTBA; MCIIOIb30BATh CHCTEMHBIE
XUMHMYECKUE 3HAHUSA JUId TPUHATUS pEIIeHHH B KOHKPETHBIX IKU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX NPUMEHEHHEM




YMO3aKJIFOYEHUS] HA OCHOBAHUU
MoCTyNaromel HHPOpMaIyy 1
JTAaHHBIX.

- WUCIIOJNB30BaTh  CpenctBa  MH(MOPMAIMOHHBIX U
KOMM YHUKAIIHOHHBIX TEXHOJIOT Uil B pelieHu
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpPraHHU3aIMOHHBIX
3a1a4 ¢ coOnoJieHueM TpeOOBaHMHA IPrOHOMUKH, TEXHHUKH
0€30MMacHOCTH, THT'HEHBI, pecypcocOepekeHHts], IPaBOBbIX U
STHYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€30MacHOCTH;

- BJIaJIETh HABBIKAMH PACIO3HABAHUS U 3AIIUTHI
nHpOpMaNuH, HHHOPMAIIMOHHON OE30MACHOCTH JTHYHOCTH;

OK 04. DddexruBHo
B3aMMOJICHICTBOBATH U paboTaTh B
KOJUIEKTHBE ¥ KOMaH e

JIP 19 - VBaxurensHoe
OTHOIIIEHHE 00YUAIOIINXCS K
pe3ynbTaTaM COOCTBEHHOTO

YY)KOTO TPYZa.

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUC HABBIKAMU YICOHO-HCCIIEI0BATEIBLCKOM,
MIPOCKTHOM U COIUANIEHON JEATEIbHOCTH;

OriaieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH
JNeHCTBUSIMU:

0) coBMecTHasl IeATEIbHOCTD!

- MIOHUMATh ¥ HUCIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW U
WH/IUBUIYAIEHOU PabOTHI;

- TpUHUMATH I COBMECTHOM  JICATENIHOCTH,
OpPraHU30BBIBATE M KOOPAWHHUPOBATH JICHCTBHS IO €€
JIOCTIDKCHUIO: COCTAaBJISITh IDIAH JEHCTBHM, PacIpeeiaTh
POJH C yY4ETOM MHEHHUH YYaCTHHKOB 00CYKIaTh Pe3yJIbTaThI
COBMECTHOH paboThI;

- KOOPJHMHUPOBATh W BBIOJHATE pPa0bOTy B YCIOBHUAX
peasbHOTO, BHPTYaJIHHOTO u KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBHSI,

- OCYIIECTBIISATh MO3UTUBHOE CTPATETHMICCKOE MOBEJCHUE B

pa3IMYHBIX  CUTYyallUsiX, TMPOSABIATH  TBOPYECTBO U
BOOOpaxKeHUE, OBITH HHUIIMATUBHBIM

OsBjanenue YHHBEPCAIbHBIMHA peryJsiTUBHBIMHU
JEeHCTBUSAAMH:

r) NpUHsATHE ce0sl U APYTUX JI0Jeil:

- TPUHUMATh MOTHBBI U aPTYMCHTBHI JNPYTHX JIFOJCH IpH
aHAJIN3€ PE3YIIFTATOB JICATCILHOCTH;

- TpU3HABaTh CBOE IPAaBO U MPaBO JPYTUX IJIFOJCH Ha
OINOKU;

- pa3BUBaTh CIIOCOOHOCTH MIOHUMATH MUP C TIO3HITUH
JIPYTOT0 YEJIOBEKA;

- YMETh IUIaHHPOBATh W BBITIONHATH XMMHUYECKHH SKCIEPUMEHT (IpeBpalleHus
OpPraHMYECKUX BEIECTB NpPHU HArpeBaHUH, IMOIYYEHUE ITHJIEHA U HU3Y4EHHUE €ro
CBOWCTB, KAUECTBEHHBIEC PEAKIMM HA aJbAETH/BI, KpaxMmal, YKCYCHYIO KHUCIOTY;
JieHaTypalys OeNKOB TpH HAarpeBaHWM, IIBETHHIE PEAKIUU OENIKOB; MPOBOIUTH
peaKkuuy MOHHOTO OOMEHa, ONpeNeNsTh Cpely BOJHBIX pPAaCTBOPOB, KaueCTBEHHbIE
peakuuu Ha Cynb(ar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHS; PEIIaTh
JKCIIepUMEHTaNbHbIe  3afayn 1o TemaMm "Meramns" u  "Hemeramnel") B
COOTBETCTBMHM C TpaBWIAMH TEXHUKHM OE30IaCHOCTH TIpH OOpalleHHd C
BEIIeCTBAaMH UM J1a0OpaTOpPHBIM O0OpPYIOBAaHMEM; IIPEICTaBISATh PE3YJbTATHI
XMMHYECKOTO SJKCIEpHMEHTa B (opMe 3alucH YpaBHEHHWH COOTBETCTBYIOIIMX
peaknuii 1 popMyIMpoOBaTh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB

OK 07. ConeiictBoBaTh
COXPaHCHHIO OKPY KaroIIeh
Cpeibl, pecypcocOepeKeHHIO,

B 001acTH YKO0JI0rH4€CcKOro BOCIIUTAHNS
- c(hOpMHUPOBAHHOCTH DKOJIOTHYECKOU KYJIBTYPHI,
[IOHMUMaHUe BJIUSTHUS COLIMAIBLHO-D)KOHOMHUYECKUX

- c(hopMHUpOBATH MpeICTaBIECHUS: o XUMUYECKON COCTaBJISIIOIIEH
€CTECTBCHHOHAYYHOW KapTHHBI MHUPA, POJIU XUMUU B TIO3HAHWUH SBJICHUH TIPUPOJIEI,
B (OPMHPOBAHUM MBINUICHUS W KYIBTYPhl JIMYHOCTH, €€ (DYHKIIMOHAJIHHOMN




MIPUMEHATH 3HAHUS 00
HU3MEHEHHUH KIIUMATa, PUHIIUIIBI
OepeKITUBOTO TPOM3BOJICTBA,

3¢ (eKTHUBHO JICHCTBOBATH B
YpE3BBIYANHBIX CUTYAIIUSAX

JIP 9 - CobOmronieHue u
Mporara’/a mpaBuj 3[0pOBOTO U
0e3omacHOro odpasa JKU3HH,
CriopTa; MpeaynpexaecHue JTudo
MPEeOI0JIEHHE 3aBUCUMOCTH OT
ankoross, Tabaka,
MICUXOAKTUBHBIX BEIECTB,
aszapTHbIX Urp u T.1. CoxpaHeHnue
MICUXOJIOTHYECKYIO YCTOUYHUBOCTD
B CHUTYaTHBHO CJIOXHBIX HJTH
CTPEMUTEBHO MEHSIOIIUXCS
CUTYAIHUSIX.

JIP 10 - 3abora o 3ammuTe
OKpYXaIolIeH cpebl,
COOCTBEHHOM U UYKOU
0€30MacHOCTH, B TOM YHCIIE
U(pPOBOH.

MPOILIECCOB HA COCTOSIHME MPUPOAHOM M COLMANBHON Cpeibl,

OCO3HaHME  TJO0AJLHOTO  XapakTepa  IKOJIOTHYCCKHX
pooeM;
- IUIAHUpPOBAaHME U  OCYIIECTBIIEHHWE JeWCTBUH B

OKpYy’Karolieil cpejic Ha OCHOBE 3HAHHMS I[eJIeil yCTOWYHBOrO
Pa3BUTHSI YETIOBEUECTRA,;

AKTHBHOE HENpUSTHE JCWCTBHU, MNPHUHOCSIMX  BpEN
OKpYyXaroliei cpene;
- yMeHHe MPOrHO3UPOBAThH HEOJIArOnpHUsTHBIE

9KOJIOTHUECKHUE TOCNIEACTBUS NPEANPUHIMAEMBIX ASHCTBUH,
MIPeJOTBPAIATh UX;

- pacIupeHHe OImbITa
HaNpaBICHHOCTY;

- OBJIa/ICHNE HABBIKAMH Y4eOHO-MCCIIEJ0BATEIbCKOM,
MIPOEKTHOHN U COLMANIBHON AEATEIEHOCTH;

NEITEILHOCTH  DKOJOTMYECKOMN

TPaMOTHOCTH, HEOOXOAMMOH JUIS pEeIIeHUs] NPAaKTHYECKUX 3a/ad U DKOJIOTHYECKH
000CHOBaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U IIPUPOIHOU cperie;

- YMETh COOMIIOATh NIPAaBUIIa YKOIOIMYECKH 1Ie1eCO00pPa3HOro [OBEIEHUS B ObITY U
TPYIOBOM AEATEIBHOCTH B ILIEIAX COXPAHEHUs CBOETO 3[0POBbSl U OKpPY:KarOIIEH
MIPUPOAHOIN Cpebl; YUYUTHIBATH OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTaHU3MEI
OIpENIENIEHHBIX BEIECTB, MOHMUMAs CMBICI IOKa3aTemlsl NMpeaeabHON JOMyCTUMOMN
KOHIIEHTpaluX




2. CTPYKTYPA Y COJIEP)KAHUE OBIIIEOBPA30OBATEJIBbHOM JUCHUIIJIAHBI

«XUMMUS»

2.1. O0beM JMCHUIITIMHBI M BU/IbI Y4eOHOH padoThI
st mpogeccun 08.01.28 MacTtep 0T1€/104HBIX M CTPOMTEJIBHBIX PadoT

Bun y4eOHoii padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOM MPOrpaMMbl JMCIMIIIMHBI 72
B T.4.

OcHOBHOE coep:kanue 60
BT. 4..

TEOpPETUYECKOE 00yUCHUE 34
MpaKTUIECKUE 3aHITHUA 14
J1a00paTOPHBIC 3aHATUS 10
IIpodeccnonaibHO-0pHEeHTHPOBAHHOE COepKaHuUe (coepKaHue MPUKJIATHOTO 12
MOJIYJISA)

BT. 4..

TEOPETUICCKOC O6y‘IeHI/Ie

MIPAKTUICCKUC 3aHATUA

IIpome:xyTounas aTrecTanus (3a4er)

s npodeccnii 23.01.07 MamuHNCT KpaHa (KPaHOBINMK), 23.01.06 MamMHUCT A0PO/KHBIX U CTPOUTEIbHBIX

MammH, 23.01.08 Ciiecapb 1o peMOHTY CTPOMTEJILHBIX MalunH, 23.01.17 MacTep o peMOHTY ¥ 00CJIV;KHBAHUIO

ABTOMOOMJIEH, 11 crienuaJbLHOCTH 23.02.07 Texanueckoe 00CJTY:KMBAHAE H PEMOHT AaBTOTPAHCHOPTHELIX CPEACTB

Bun y4eOHoii padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOM MPOrpaMMbl JMCIMIIIMHBI 72
B T.4.

OcHoOBHOE conep:kanue 56
B T. 4.

TEOpPETUIECKOE 00yUCHUE 37
MPaKTUYECKUE 3aHIATHUA 14
J1a00paTOPHBIC 3aHATUS 5
IIpodeccnonaibHO-0pHEeHTHPOBAHHOE COep KaHUe (coepKaHue MPUKJIATHOTO 16
MOJIYJISA)

B T. 4.

TeopeTHYecKoe 00ydeHue 8
MPaKTHYECKUE 3aHATHS

IIpome:xyTounas aTrecTanus (3a4er) 2




ans npodeccnn 54.01.20 I'paduyecknii Au3aiiHep

Bun y4eOHoii padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOM MPOrpaMMBbl JMCIHMIIIMHBI 72
B T.4.

OcHOBHOE coep:kanue 64
BT. 4..

TEOpPETUYECKOE 00yUCHUE 35
MPaKTUYECKUE 3aHATUS 18
J1a00paTOPHBIC 3aHATUS 9
IIpodeccmonaTbHO-OPHEHTHPOBAHHOE COMEP KAHNE (ComepKaHUEe MPUKJIATHOTO 8
MOJIYJISA)

BT. 4..

TEOPETUICCKOC O6y‘IeHI/Ie

MPAKTUYCCKUC 3aHATUA

IIpome:xyTounas aTrecTanus (3a4er)

V1A cnenuaJdbHocTH 23.02.01 Oprann3anus nepeBo30K M VIIpaBJeHHs HA TPaHCHOpTe (ABTOMOOMJILHOM)

Bun y4eOHoii padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeIbHOM MPOrpaMMBbl JMCIMIIIMHBI 72
B T.4.

OcHoOBHOE conep:kanue 64
BT. 4..

TEOpPETUYECKOE 00yUCHUE 36
MPaKTUYECKUE 3aHATHUS 18
J1a00paTOPHBIC 3aHATUS 10
IIpodeccnonaibHO-0pHEeHTHPOBAHHOE COep KaHUe (CoepKaHue MPUKJIATHOTO 6
MOJIYJISA)

BT. 4..

TEOPETUICCKOC O6y‘IeHI/Ie

MIPAKTUICCKUC 3aHATUA

IIpome:xyTounas aTrecTanus (3a4er)




2.2. TeMaTH4yecKHuii IJIaH M cofep:KaHNe TUCHUNIMHBI « XUMUS»

2.2.1 TemaTH4ecKHii IUIAH U COJepP:KaHUE TUCHHMILUINHBI « XuMusa» 11s npodgeccun 08.01.28 MacTep 0T/AeJJ0YHBIX U CTPOUTEIbHBIX PAGOT
IIK 1.1. Buinoansims noocomosumenvhvie pabomul, SKIOYaowue 6 cedsl: 0peanu3ayuio paboye2o mecma, 8bl00p UHCMPYMEHMO8, NPUCNOCOOIeHUll, NOOOOD
U pacuem mMamepuanos, NPUOMosiieHue pacmeopos, HeooX00UMbIX O/l bINOIHEHUs pabom npu NPOU3800CMEe WMyKAmypHbiX U 0eKOpamueHvlx pabom &
coomeemcmeaul ¢ 3a0anuem u mpebosanusMu oXpansvl mpyoda, MmexHuKy 6e30nacHoCmu, NOHCAPHOU Oe30NACHOCIU U OXPAHbL OKPYHCaAtOwell cpeobl.
IIK 2.1. Buinoansimes nod2omosumenvhvie pabomul, 8KuOYaowue 8 cebsi: opeaHu3ayuro paboue2o mecma, 8bl00p UHCMPYMEHNO8, NPUCNOCOOIeHUll, N00OOp
U pacuem mamepuanos, HeoOXoOuMblx OJis 8bINOIHEHUs pabom npu YCmpoucmee KapKACHO-00UUBHBIX KOHCIMPYKYUL, 8 COOMBEMCMEUY ¢ mpebosaHuaMu
0Xpanvl mpyoa, MmexHuKy 6e30nacHOCmu, NOHCAPHOU 6€30NACHOCMU U OXPAHbL OKPYHCAtouel cpeobl.

HanMeHoBaHue pa3iesioB Coaepxanue yuedOHOro marepuasa (OCHOBHOE U NPO(ecCHOHAIBLHO-0PHMEHTUPOBAHHOE), JIA00PATOPHBIE U Oobem dopmupyembie
U TeM NpaKTHYecKHe 3aHATHS, IPUKJIAJTHONH MOAYJIb 4acoB KOMIIETeHIMH
1 2 3 4

OcHOBHOe cojiep:KaHue 60
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJEpPKAHME 12
Paznen 1. OcHOBBI CTPOEHHUS BellleCTBA 6
Tema 1.1. OcHOBHOe cojep:kaHue 4 OK 01
Crpoenue aToM0B TeopeTnueckoe ofyueHne 2 JIP14
XAMHHCCKHIX SJICMCHTOB M | Coppemennass Mozmenb crpoeHuss atomMa. CHMBOIMYECKHI S3BIK XMMHM. XUMUYECKHil DJIEMEHT. DIIEKTPOHHAs JIP 16
HpUpOJIa XUMUICCKON KOH(urypanus aroma. Knaccudukanus XMMHUYECKHX DJIEMEHTOB (S-, p-, d-31eMeHThI). BajeHTHBIE SIEKTPOHBI. )
cBisH BaneHTHOCTh. DJeKTpoHHAas MPUPOJa XUMHUYECKOH CBS3U. ODJNEKTPOOTPHIATEIBHOCTh. BHIBI XUMHUECKOH CBS3H

(xOBaJNeHTHAs, HOHHASI, METAIIMUECKasl, BOAOPOHAS) U CIIOCOOBI €e 00pa30BaHuUs

IIpakTH4yeckue 3aHATHS 2

Penienve 3amaHuii Ha HCIONB30BaHHE XHMHUYECKOM CHMBOJIMKM W HA3BaHWUH COCJMHEHUU IO HOMEHKIATYpe

MEXKIyHapOJAHOIO COI03a TEOPETUYECKONM M TNPUKIAJAHOW XUMUM M TPUBUAIBHBIX Ha3BaHUH MJIS COCTaBIICHHS

XUMHUYECKUX (DOPMYJT IBYXaTOMHBIX COeMHEHUH (OKCHUIOB, CYJIb()UIOB, THAPUIIOB U T.II.) U APYTHX HEOPTAaHUYECKUX

COEAMHEHUH OT/ICNIBHBIX KIIACCOB. 2

[IpakTHueckre 3alaHUsl Ha YCTAHOBJIEHHME CBS3M MEXKAYy CTPOCHHEM aTOMOB XUMHUYECKHX OJJIEMEHTOB H

MEePUOINIECKUM M3MEHEHHEM CBOMCTB XMMMUYECKMX DJIEMEHTOB M MX COCAMHEHUU B COOTBETCTBHU C TOJIOKEHUEM

Ilepnognueckoii cucTeMsl.
Tema 1.2. OcHOBHOe cojep:kaHue 2 OK 01
Ieproauyeckuii 3akoH u IIpakTHyeckue 3aHATHS 2 OK 02
tabmuua JI.1. Menzneneesa [Tepnonnueckas cucrema xuMuueckux snemeHToB /.M. Menaeneesa. @usndecknii cMpicn [leproguaeckoro 3akoHa JIP14

J.. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U JIP 16

CJIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XHUMHUUECKOT0 djieMeHTa B [leproanyeckoit cucreme. 2

MupoBo3z3peHueckoe 1 HayqHoe 3HaueHue Ilepuonnueckoro 3akona .M. Menneneesa. [Iporuossr J[.11. Menaeneesa.
OTKpBITHE HOBBIX XUMHUYECKUX DJIIEMEHTOB.

10




Pemenue MPAaKTUKO-OPUCHTUPOBAHHBIX TCOPETUICCKUX 3aJlaHUi Ha XapaKTEPpU3allui0 XUMUYCCKUX 3JICMCHTOB
«Metanmnueckue / HeMETaIIHICCKUE CBOﬁCTBa, QJICKTPOOTPHULATECIIbBHOCTD XUMHNYECKNUX 3JIEMEHTOB B COOTBETCTBHUH C
HX 3JICKTPOHHBIM CTPOCHHUEM U ITOJIO)KCHUEM B nepnozmqecxoﬁ CUCTCEMC XUMHUYCCKUX JJICMCHTOB I[I/I MeneneeBa»

Pazpnen 2. Xumnueckue peakuuun 10
Tema 2.1. Tunsl OcHoOBHOe cojiep:KaHue 3 OK 01
XUMUYECKUX PeaKkIui Teopernyeckoe o0yueHnue 2
Knaccuguxanus 1 TUITBI XUMHUYECKUX PEeaKLuil ¢ ydacTHeM HeopraHuueckux BemecTs. CocTaBlIeHHUE ypaBHEHU
peakiuil COeMHEHUs], PAa3IOKCHUS, 3aMEIICHUS, 0OMEHA, B T.4. PEAKIUI TOPEHUs], OKHCICHUA-BOCCTAHOBJICHHS.
YpaBHEHHUS OKUCIIEHUSI-BOCCTAHOBIEHUS. CTeneHs oKucaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBlICHUE U 2
ypaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUI METOIOM AJICKTPOHHOr 0 OanaHca. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIC PEAKLIUU B IPUPOJIE, TPOU3BOACTBEHHBIX NMPOIECCAX U KU3HEAEATEILHOCTH OPraHU3MOB
IIpakTH4yeckue 3aHATHS 1
KonmnuecTtBeHHbIC OTHOIICHUS B XUMHU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMUHU U PAcUeThl M0 YPaBHEHUAM
XMMHUYECKUX peakiui. Moib Kak eJUHUIA KOJIMYECTBA BelllecTBa. MofsipHas Macca. 3aKOHBI COXPAHEHUSI MAcChl U 1
sHepruu. 3akoH ABoraapo. MonspHelil 06beM ra3oB. OTHOCUTEIbHAS IIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHHAIM
XMMUYECKHX PEAKIMH C UCMOIBb30BAHUEM MacChl, 00beMa (HOPMAJIbHBIEC YCIIOBHSI) Ta30B, KOIMUECTBA BEIECTBA
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 1 HK 1.1.
MK 2.1.
JIP 9
IIpakTH4eckue 3aHATHSA ] JIP10
Tunvr xXumuyeckux peakyuti npu npouzgoocmee pabom JIP14
JIP 16
Tema 2.2. OcHOBHOe cojep:kaHue 4 OK 01
ONeKTpOIUTHYECKast TeopeTnueckoe ofyueHne 2 OK 04
JIMCCOLIMAIINS ¥ MOHHBIH Teopust 3neKTpoOIUTHYECKON aucconuanuy. MOHBI. DNEKTPONIUTHI, HEIIEKTPONUTHI. Peakuun HOHHOrO oOMeHa. JIP 9
obmeH CocraBiieHHe peaklUii MOHHOTO OOMEHa IyTEeM COCTABJICHMSI MX MOJHBIX U COKpAIEHHBIX HOHHBIX ypPaBHEHWH. 2 JIP10
KucoTHO-OCHOBHBIE peakliuu. 3ajaHus Ha COCTABICHUE HOHHBIX PEaKIui JIP14
JlaGopaTopHble 3aHATHSA 2 JIP 16
JlaboparopHas paboTa “TuUIbl XUMHUECKUX peaKiuii”.
HccnenoBanue TUMOB (II0 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOIIUXCS BEIIECTB) U MPU3HAKOB XUMHUECKUX )
peakuuii. [IpoBeneHne peakuuii HOHHOTO 0OMeHa, ONPEAEICHUE CPEibl BOIHBIX PACTBOPOB. 3aJaHUsI HA COCTABJICHUE
HOHHBIX PEaKIi
KonTpoannas padora 1 CtpoeHue BelecTBa 1 XUMUYIECKUE PEAKIUH 2
Pazpnen 3. CTpoeHue U CBOIiCTBa HEOPraHMYeCKUX BelllecTB 16
Tema 3.1. Knaccudukarus, | OcHOBHOe comep:kaHue 3 OK 01
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HOMEHKJIaTypa U CTpOCHHE

Teopernyeckoe o0yueHnue

OK 02

HEOpraHMYeCcKuX BeIecTB  [IIpeamer Heopranuueckoi xumun. Kinaccudukarus HeopraHudeckux BemecTB. IIpocTbie U CI0XKHBIE BEIECTBA. JIP 9
OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUABI, THPOKCUIBI, KUCIOTHI, COJIN). B3aMOCBsI3b HEOPraHUYECKUX JIP10
BEIIECTB. ArperaTHsle COCTOSTHUS BemecTa. Kpucranmuueckue 1 aMmopHbIe BelecTBa. THITBI KPUCTATUYECKUX JIP14
peLIeToK (aTOMHAs, MOJICKYNIApHAs, HOHHAS, METAJUTHYECKast). 3aBUCUMOCTh (PHM3MUECKUX CBOMCTB BELIECTBA OT THUIIA JIP 16
KPUCTAJUIMYECKON pelIeTKH. 3aBUCUMOCTh XUMUYECKOH aKTUBHOCTH BEILIECTB OT BUAa XUMHUUECKOI CBS3U U TUIA
KpucTaJuindeckor pemerku. [TpuunHbel MHOr0oOpasus BEIECTB
IIpakTHyeckue 3aHATHS
HomenxiiaTypa HeOpraHMUECKHUX BELIECTB: HA3BaHHUE BEIECTBA UCXOJS U3 UX XUMUYECKOH (POpMyIIbI UITH
COCTaBJICHHE XMMUYECKOH (OpMYIIbI HCXOsI U3 Ha3BaHUA BelecTBa mo MexxayHapoaHoi (MIOITAK) unm
TPUBHUAJIBHONA HOMEHKJIATYpE.
Pemrenue npaxkTudecKux 3alaHUN MO KiIacCU(HUKALUN, HOMEHKIATYpe U XUMUYECKUM (opMylIaM HEOpraHH4eCKHX
BEIIECTB PA3IMUHBIX KJIACCOB (YTapHBIM Tra3, YIJEKHCIBIH ra3, aMMHaK, ralieHas HW3BeCTb, HETalleHas U3BECTb,
MUTHEBAS COMIA U JPYTHX): HA3bIBATh U COCTABIATH (POPMYJIBI XMMUYECKUX BEIIECTB, ONPEACIATh IPUHAIICKHOCTD K
kiaccy. MCTOuHHKHM XUMHUYECKOM MH(popMalun (CpeicTB MaccoBoi nHpopManun, ceTb MHTepHET U Apyrue). [louck
nH(pOpMAIMK O HA3BAHUSIM, UICHTU()HUKATOPAM, CTPYKTYPHBIM (opMyIam
Ilpogheccuonanvno-opuenmuposannoe cooepicanue K 1.1.
MK 2.1.
TeopeTuueckoe o0yuenue JIP 9
IIpupoonuvie, uckyccmeeHHbvie u CURMemuyecKue Xumudeckue eeujecmea 6 cmpoumenvcmee. Ceazyroujue JIP11
mamepuanvl. Mzeecmo. [unc. Iawenas u Heeauenas uzeecmn, ux npumenerue 6 cmpoumenscmee. I unc u anebacmp, JIP14
2uncosamue. JIP 16
JIP19
Tema 3.2. ®usuxo- OcHoOBHOE coiep:KaHHE OK 01
XUMHYECKUE CBOKCTBA TeopeTuueckoe ooyuenue OK 02
HCOPraHMHUCCKUX BCIICCTB | \etannp. O6mue (U3HUeCKHe W XMMHYECKHME CBOHMCTBA MeTamioB. Croco0bl MOMydeHHs. 3HAUEHHe METAIUIOB M JIP 9
HEMETAJIOB B NPHUPOJEC U >KU3HEASSTEIBHOCTH YeJIOBEKa M OpraHm3MoB. Kopposusi MeTamioB: BHABI KOPPO3UH, JIP10
CIOCOOBI 3aLIUTHI METAJJIOB OT KOPPO3UH JIP14
JIP 16

Hemeramnbl. O0mue ¢puznyueckre U XMMUYECKHE CBOMCTBa HeMeTalsIoB. TunuuHble cBoiicTBa HemeTtamaoB [V— VII
rpynmn. Knaccugukanus 1 HOMEHKIIATypa COSAMHEHUH HeMeTalsioB. KpyroBopoThl OMOT€HHBIX DJIIEMEHTOB B MMPUPOJIE

XUMHUYeCKre CBOMCTBA OCHOBHBIX KJIACCOB HCEOPraHNYICCKUX BCUICCTB (OKCI/IIIOB, TUAPOKCUIOB, KUCJIOT, cosel u Ilp)
3aKOHOMepHOCTI/I B U3MEHEHHUHU CBOMCTB MPOCTBIX BECUICCTB, BOAOPOAHBIX COGI[I/IHGHI/If/i, BBICHIMX OKCHUJOB U
TUJAPOKCHU OB

IIpakTHyecKue 3aHATHS
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CocraBieHue ypaBHeHI/Iﬁ XUMHYCCKUX peaKHI/Iﬁ C Y4aCTUEM IMPOCTbIX M CJIOXHBIX HCOPraHMYCCKHUX BCHICCTB:
MCETaJUIOB M HEMCTAJIOB, OKCHJOB MCTAJLJIOB, HCMCTAJUIOB U aM(bOTepHLIX OJICMCHTOB; HCOPraHNM4€CKUX KHCIIOT,
OCHOBaHMH U aM(l)OTepHLIX TUAPOKCUIOB; HCOPraHNMICCKUX COHGP'I, XapaKTCPU3YIONIUX UX CBOMCTBA.

Ilpogheccuonanvrno-opuenmuposannoe cooepiicanue 1 HK 1.1.
MK 2.1.
JIP9
IIpakTHYecKkue 3aHATHS JIP10
Pewenue npaxmuxo-opuenmuposannvix meopemuyeckux 3a0aHuli Ha C60LUCMEa, cocmas, noyyerHue u 6e30nacHoe 1 JIP14
UCNOIb306aHUE BAJICHETIUUX HEOP2AHUYECKUX Belecmns 6 Dby U NPaKmuieckol 0eamenbHOCHU Yel08eKd JIP 16
JIP19
Tema 3.3. Unentudukanus | OcHOBHOe coiep:kaHme 2 OK 01
HEOPraHMYECKUX BEIIECTB JlabopaTopHble 3aHATHS 2 OK 02
JlabopaTopnast padora «neHTudukanms HeopraHM4eCKUX BEUIECTBY. OK 04
Pemrenne skcrepMMEHTATBHBIX 3aJla4 110 XUMHYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, MO PACIIO3HABAHUIO U TIP14
MOJIy4YEHHIO COEIMHEHNH METAJUIOB U HEMETAJLIOB. 2 JIP 16
Wnentudukanyss HEOPraHWYECKUX BEIIECTB C HCIOIb30BAHUEM HX (DU3MKO-XMMHUYECKMX CBOMCTB, XapaKTEpPHBIX
Ka4yeCTBEHHBIX peakuuil. KauecTBeHHBIE peakliuu Ha cyab(aT-, KapOOHAT- ¥ XJIOPU-aHUOHBI, HA KATHOH AMMOHUSI
KonTtpoannas pabora 2 CBolicTBa HEOPraHUYECKUX BEILECTB 2
Pazpnen 4. CTpoeHue U CBOIiCTBa OPraHM4YecKHX BeleCTB 24
Tema 4.1. Knaccudukarus, | OcHOBHOe coep:KaHHe 3 OK 01
CTPOCHUE U HOMCHKIIATYpa | TeopeTHdeckoe o0yueHue 2 MK 1.1.
OPraHM9IECKUX BCIICCTB IlosiBiIeHUE U pa3BUTHE OPraHUYECKOM XMMUM Kak Hayku. [Ipenqmer opranuueckoil xuMuu. MecTo U 3HaueHue MK 2.1.
OpPTraHUYECKOI XMMHHU B CHCTEME ECTECTBEHHBIX HAYK. JIP 9
XUMHUECKOE CTPOCHME KaK TOPSAOK COCAMHEHHs] aTOMOB B MOJEKYyJE COIJIACHO HMX BajJeHTHOCTH. OCHOBHBIE JIP10
MIOJIOXKEHUS] TEOPUMM XHMHUYECKOrO CTPOEHMs opraHudeckux coeguHeHuid A.M. BytnepoBa. YriepoaHbId ckeneT JIP14
OpPraHUYEecKOil MOJeKyNbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO CTpOEHHs Mojekynl. M3omepus u ) JIP 16
U30MEpHL. JIP19
IloustTue o ¢yHkuuoHaneHOM rpynmne. Pamguxan. IlpuHnune! KiaccHpHUKaLUU OPraHUYECKUX COCTUHEHUI.
MexnyHaponHasi HOMEHKJIATypa U IpPUHIUNBI HOMEHKIATYpbl OpraHuueckux coenuHeHuil. Ilonsitue 00
a30TCOZICPKAIMX COETUHEHUSNX, OHONOTHMUECKM AaKTHBHBIX BellecTBaxX (yIJeBojax, XHUpax, Oeiakax H Ap.),
BBICOKOMOJIEKYJISIPHBIX COCUHEHUSIX (MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO)
1

IIpakTHyeckue 3aHATHS

HOMeHKJ'IaTypa OpraHn4eCcKux COCIMHEHUM OTACIbHBIX KJIACCOB (HaCLIII_leHHLIe, HCHACBINICHHBIC U apOMATUYCCKHUEC
YriaeBoaopoabl, CHOHUPTHI, (1)CHOJ'II)I, aJlbACTU/bl, KCTOHBI, Kap60HOBLIe KHUCJIOThI U I[p) CocraBjcHUE MOJIHBIX U
COKpAalICHHBIX CTPYKTYPHBIX (bOpMy.]'[ OpraHn4eCKux BCHICCTB OTACJIBHLIX KJIACCOB, HUCIIOJB3Ysl UX HA3BAHUA IIO

CHCTEMATHYECKON U TPUBUAIBHOM HOMEHKJIAType (3TWJIECH, alleTWJICH, IIHLepuH, GeHon, Gopmanbaerni, yKkcycHast
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KHCIIOTa, MMHIUH). PacueTsl mpocteiiei (opMyIbl OpraHUu4ecKoi MOJNEKYJIbl, UCXOAS U3 3JIEMEHTHOr0 COCTaBa (B

%)

Ilpogheccuonanvno-opuenmuposannoe codeprcanue

IIpakTH4yeckue 3aHATHS
Ilpumenenue  xumuueckux BOJIOKOH. Cunmemuueckue Moowue cpeocmsa. Tonusununxnopuo,
noaumempagmopsmuner (meghaon). @enonropopmanvoecudHvle niacmmaccol. Llennyrouo.

MK 1.1.
MK 2.1.

JIP9
JIP10
JIP14
JIP 16

Tema 4.2. CBolicTBa
OpraHMYECKUX COEIMHEHUN

OcHoOBHOE coiep:KaAHHE

12

Teoperndeckoe o0yueHue

DU3UKO-XUMUYECKUE CBOWCTBA OPraHUYECKHX COCIMHEHUI OTIEIBHBIX KIACCOB (OCOOCHHOCTH KiIACCH(DUKAIMHA U
HOMEHKJIATYPhl BHYTPU KJIacca, TOMOJOTMYECKUH psin W obmas Qopmyna; u3oMepus; (QU3MUECKHE CBOICTBA;
XMUMHYECKHE CBOMCTBA; CIIOCOOBI TOYyUYEHHUST):

— MpeJeNbHbIE YIIIEBOMOPOIbI (ATKAHBI U IIMKIOAIKAHBI). ['OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB TEIlIa
B TIPOMBINUICHHOCTH ¥ ObITy. CBOWMCTBA MPUPOTHBIX YIJIEBOIOPOIOB, HAXOXICHHE B IPHPOAC M IPUMEHCHUE
aJIKaHOB;

— HemnpeJebHbIe (AJIKCHBI, AJKAHBI U QJKAJWEHB) M apOMAaTHUYCCKHE YIIIEBONOPOAbI. ['OpeHue ameTHiieHa Kak
MCTOYHHUK BHICOKOTEMITEPATYPHOr0 TUIAMEHH JIJIsl CBAPKU M PE3KU METaJLIIOB

— KUCIIOPOACOJEPKAIIUE COCAUHEHHs (CIMPTHI U (hEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, aTbJCTUABl U KETOHBI,
XKUPBI, yrIeBobl). IIpakTudyeckoe MpUMeHEHNEe STUIICHTIINKOINS, MIIuIepuHa, (eHona. [Ipumenenue gopmansaeruaa,
areTaNbJeruia, YKCyCHOM KHCIOThl. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT. Motomue cBOMCcTBa MbLIa

— a3oTco/AepKallue COoequHEeHHs (aMHUHBI W aMUHOKHUCIOTHI, Oenku). BBICOKOMOJEKYNSpHbIE COEAUHEHUS
(cuHTeTHUYECKHE U OMONOrHYecKU-aKTUBHBIE). MOHOMEp, MONMMEp, CTPYKTypHOe 3BeHO. [lonmnMmepusanus sTuiieHa
KaK OCHOBHOE HAIIPaBJICHUE €T0 UCIONb30BAHMUS.

['eHeTnueckas CBsi3b MEXy KJacCaMy OPTaHUYECKUX COETMHEHMI

IIpakTH4yeckue 3aHATHS

CaoiicTBa OpraHn4eCKux COEIMHEHUN OTACNbHBIX KJIaCcCOB (TpI/IBI/IaJ'H)HaSI n MCXKAyHapoaHass HOMEHKJIATYypa,
XUMHUYCCKUE CBOﬁCTBa, CITIOCOOBI HOJ'Iy‘{eHI/IH)Z MpeaAcCiIbHBbIC (aJ'IKaHI)I u HI/IKJ'IO&J'IKaHLI), HEOPEACIIbHbIC (aJ'IKeHLI,
AJIKMHbI M aJ'[KaI[I/IeHI)I) U apoOMaTUYCCKUC YTJIEBOAOPOAbI, CIIUPTBI U (bCHOJ'ILI, Kap6OHOBI>Ie KHUCJIOTBI M 3(1)I/Ipl>l,
AJIbACTUIbI U KETOHBI, dMHWHbBI WU AMUWHOKHCIIOTBHI, BBICOKOMOJICKYJISIDHBIC COCAWHCHMUA. 3aI[aHI/I$[ Ha COCTaBJICHHC
ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ C Y4aCTHEM OPraHNYCCKNX BCHICCTB HA OCHOBAHNHU UX COCTAaBa U CTPOCHUS

CocraBiieHHEe CXeM peakIui (B TOM 4YHCIE IO MPEJIOKEHHBIM ILEMOYKaM IPEeBpaIleHHi), XapaKTepU3YIOLIINX
XMMHUYECKHE CBONCTBA OPraHUUYECKUX COCAMHEHMH OTICHBHBIX KJIACCOB, CHOCOOBI HMX IOMY4YEHUS M Ha3BaHUE
OpPraHUYECKUX COCAMHEHHH M0 TPUBUATBHON WU MEXIyHApOAHONW CHCTEMAaTHUECKOH HOMEHKIIATYpE.

Penrenue mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUN Ha CBONCTBA OPraHMUECKUX COCUHEHUH OTIEIbHBIX
KJIACCOB

JlaGopaTopHast paGora

OK 01
OK 02
OK 04

JIP 9
JIP10
JIP14
JIP 16

JIP19
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JlabopaTopnast padota “IIpeBpaiieHus1 OpraHMueCKX BEHIECTB IpU HarpeBaHuu''.

[Momy4yenue 3THIIeHa U U3yYEHHE €ro CBOWCTB. MozIeIMpoBaHHe MOJIEKY)I M XUMHYECKHX MPEeBpaLIeHUI Ha TpuMepe 2

9TaHa, TUJICHA, alleTUIIEHA U JIp.

Ilpogheccuonanvrno-opuenmuposannoe cooepiicanue 2 K 1.1.

MK 2.1.

IIpakTHyeckue 3aHATHS JIP 9

H3yuenue xumuueckux cGOUCME OP2aHUYECKUX Geujecms, NpuMeHAeMuix npu npouzgoocmee pabom (Docgophbiii JIP10

aneudpud. Axpunonumpun. Ayemon. Ayemunen. Benson. Kcunonvi. Cmupon. Tonyon. @opmanvoecud. Xnopucmoiil 2 TIP14

6000p00. Kpemnuil ouoxcuo. [loaumepvl npon-2-enosoti u 2-memuanpon-2-enosoti kuciom Memunmemaxpunam. JIP 16

Eokue wenouu, cepnas xucioma) JIP19
Tema 4.3. OcHOBHOe cojep:kaHue 4 OK 01
Unentnduranus Teoperuyeckoe o0yuenune 4 OK 02
OpPraHWYecKHX BEIECTB, UX OK 04
SHAYCHHE 1 IPHMCHCHHC B Buooprannueckne coequHenus. IlpuMeHeHne W Ouonormyeckas poib yrineBojoB. OKHCIIEHHE YITIEBOJOB —

SLITOROM 11 p UCTOYHHMK SHEPTUU >KUBBIX OpraHu3sMoB. OO0jacTé NpUMEHEHUS aMUHOKHCIOT. IIpeBparieHust OeIKOB IHINU B ) MK 1.1.
HPOH3BOACTBEHHOM opranusme. buonornueckue QyHkruu Oenkos. buonmornueckue ¢GyHKIUM XKUpPOB. Ponb opraHmdeckoil XMMUHU B MK 2.1.
P peleHry mpobJieM MUIEBON Oe30MacHOCTH JIP9

JeATEIbHOCTU YEJIOBEKa " "
Ponb oprann4eckoil XMMHH B pelIEHUH MPOOJIeM SHEPreTH4ecKoi 6e30MacHOCTH, B Pa3BUTHH MEHUIIMHBI, CO3IaHUH JIP10
HOBBIX MaTEPUaJIOB, HOBBIX MCTOYHHKOB DHEPTrUH (AIbTepHATUBHBIE HCTOYHUKH SHeprun). OnacHOCTh BO3/IEHCTBHS ) JIP14
Ha OKMBBIE OPraHM3Mbl OPraHWYECKUX BEIIECTB OTIENbHBIX KJIAccoB (YIIEBOAOPOIBI, CIHUPTHL, (HEHOHI, JIP 16
XJIOpOpPraHW4ecKHe MPON3BOJHBIE, aIbETHBI U JIP.), CMBICI ITOKA3aTelNs IPEAEIbHO JJOMYCTUMOH KOHIICHTPalluH JIP19
JlaGopaTopHble 3aHITHSA 2
JlaGopaTopnast padora: “HaeHTuduKaIys OpraHuuecKiuX COeIMHEHUH OTNIENIbHBIX KIaccoB”
Wnentudukaiys opraHM4ecKHX COeIMHEHHH OTIENbHBIX KJIACCOB (Ha MpHMEpe allbJerujIoB, Kpaxmaia, YKCYyCHOM
KUCIIOTBI, OENKOB M T.II.) C HCIIONB30BaHHEM HX (PU3MKO-XMMHYECKUX CBOMCTB M XapaKTEpHBIX KaueCTBEHHBIX )
peakiuid. JleHarypaums Oenka mnpu HarpeBaHuu. LlBerHble peakiyun OenxoB. BO3HUKHOBEHHE aHATUTHYECKOTO
CHUTHAJa C TOYKH 3PEHUS XHMMHYECKHX IPOILECCOB IPU MPOTEKAHWW KAadyeCTBEHHON pEeakIMH, IT03BOJISIONIEeH
WACHTUGHUIMPOBATH MPEIOKEHHBIE OPraHWYeCKHe BEIIeCTBa
Konrtposasnast paéora 3 CTpyKTypa 1 CBOWCTBa OpraHMYECKHX BEIIECTB 2
Pazpean S. Kunernueckue n TepMognHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKImii 4
Tema 5.1 Cxopoctb OcHoBHOe cojiep:kaHue 4 OK 01
XUMHYECKUX PEaKIni. OK 02
P Teoperndeckoe o0yueHnue 2
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XUMHYECKOE paBHOBECHE

CKOpOCTL peakuun, €€ 3aBUCHUMOCTb OT PA3JINYHBIX (baKTOpOBI OpyupoAbl pearupyromunx BCHICCTB, KOHICHTPAlIUN

JIP14

pearupyromux BeIecTB, TEMIEPATYpbl U IJIOMAAN PEaKIMOHHON MOBEPXHOCTU. TemsoBble 3(h(HEKThl XUMUUYECKUX JIP 16
peakiuit. OK30- U SHAOTEPMUYECKHUE, PEAKIUH.
OO6patumocTh peakiuii. XUMHYECKOE pPAaBHOBECHE U €ro CMEIICHHE IOA JACHCTBHEM paszIMUYHBIX (DaKTOPOB
(KOHIIEHTpAIHsI PEareHTOB MJIM MPOAYKTOB PEaKIUH, IaBICHUE, TEMIIEpaTypa) Ul CO3IaHHUsI ONTUMANIBHBIX YCIOBUI
IpoTeKaHus XuMudeckux nporeccos. Hpuunun Jle laTense
IIpakTHyeckue 3aHATUS OK 01
Pemrenne mNpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha aHaidu3 (DAKTOPOB, BIMSIONMX Ha H3MEHEHHE CKOPOCTH OK 02
XMMUYECKON peakuu, B T.4. C MO3UIUH HKOJOTHUYECKH IIeJIecO00pa3sHOro MOBEAEHUS B OBITY U TPYAOBOM JIP14
JIEATENIbHOCTH B IIETISIX COXPAHEHUsI CBOETO 370POBbsI U OKPY>KAIOIIEH TPHPOAHON CPEbI. JIP 16
PemieHne NpakTUKO-OPMEHTHPOBAaHHBIX 3aiaHuii Ha npuMeHenue npuHuuna Jle-Illatense nnsd HaxoXIEHUS JIP19
HampaBJICHUS CMEIICHUS PAaBHOBECHsSI XMMHUYECKOM pEakuuud U aHaiu3 (PAaKTOpOB, BIMSIONUX HA CMEIIEHHE
XMMHYECKOTO paBHOBECHUS
Pazpnea 6. PacTBOpHBI
Tema 6.1. OcHOBHOe cojep:kaHue OK 01
Tonsme o pacTBopax Teoperndeckoe o0yueHnue OK 02
= OK 07
PactBopenue kak (pu3nko-xuMuueckuii mporecc. PactBopel. CriocoObl MPUTOTOBIEHUS PACTBOPOB. PacTBOPUMOCTD.
MaccoBasi 107151 pacTBOpPEHHOro BemiecTBa. CMBICT TOKa3aTelsl MPEAENbHO AOMYyCTUMON KOHIEHTPAlMd U €ro P14
UCTIOJIb30BAHUE B OLIEHKE 3KOJIOTMYECKOH 6€30IMacHOCTH. 7P 16
ITpaBuna 3KOJIOrHUECKH LIENECO00PA3HOr0 MOBEICHUS B OBITY U TPYJOBOH JEATENLHOCTH B LENISIX COXPAHEHHS CBOETO
3/I0POBBSI U OKpY’Karolleil MpupoIHOH Ccpeibl; OMACHOCTh BO3JACHCTBHSI HA KUBBIE OPraHU3MBI OMPEICICHHBIX
BEIIECTB. PelleHne MpakTUKO-OPHEHTHPOBAHHBIX PACUCTHBIX 3aJAHUI Ha PACTBOPBI, UCIONIB3yEeMble B OBITOBOH U
MPOU3BOACTBEHHON AESTEIHLHOCTH UEIIOBEKA
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 1K 1.1.
MK 2.1.
TeopeTuueckoe odyuenue JIP 9
Booa. Pacmeopwi. Booa kax pacmeopumens. Inekmpoaumsl u Hednekmpoumsl. Kpucmannocuopamel. I[Ipumenenue JIP10
600b1 6 mexnHuyeckux yensax. Kecmxocms 600b1 u cnocodwl ee ycmpaneHus.. JIP14
JIP 16
Tema 6.2. ViccnenoBanue OCHOBHOE CO/IePKAHNE OK 01
CBOHCTE pactnopos JlaGopaTopHble 3aHITHSA OK 02
OK 04
JlabopatopHas pabota «IIpuroroBieHre pacTBOPOBY. JIP14
[IpurorosiieHue pacTBOPOB 3aJaHHOIN (MacCOBOM, %) KOHIIEHTpAIMHU (C MPAKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) U JIP 16
OIpe/ieTICHHE Cpe/Ibl BOJHBIX PACTBOPOB. JIP19
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Pasoen 7. Xumun 6 Ovlmy u npouzeoocmeeHHoil Oeamenvhocmu uenoseka (Ilpogpeccuonanvrno-opuenmuposannoe 4 OK 01
) codepcanue) OK 02
Tema 7.1 Xumus 6 v6b1my U | Ocnosnoe codeprcanue 4 OK 04
npoU3B00CMBEHHOT T 5 3 0K 07
oesamenbHOCmU YenoeexKd copenmueckoe obyuenue — —
Hogetliwue Odocmudicenuss Xumuueckot HAyKU U XuMmuueckou mexuonocuu. Ponv xumuu 6 obecneuenuu HK 1.1.
9KOJIO2UHECKOl, dHEp2emUYecKkol U nuweeol 6esonacHocmu, pazeumuu cmpoumenvcmea. Ilpasuna noucka u 5 1K 2.1.
AHANU3A XUMUYECKOU UHDOpMAaYUY U3 PATUYHBIX UCTIOYHUKO8 (HAYUHAS U YYeOHO-HAYUHAS TUMepamypd, cpeocmed JIP 9
Maccosotl ungopmayuu, cemov Hnmepnem) JIP10
P11
Ilpakmuueckue 3auamus ﬁp 14
Touck u ananuz xeticog 0 NPUMEHEHUU XUMUYECKUX 8EWeCME U MeXHONI02Ull ¢ yuyemom 6yoyujeti npogeccuoHanrbHol TP 16
dessmenvHOCmU 2 P19
Sawuma: [Ipeocmasnenue pe3yibmamos pewenis Kelicos 8 popme Munu-00K1aoa ¢ npeseHmayuel
IIpome:xyTouHas arTecTanus M0 AUCHMILIAHE (324€T) 2
Bcero 72
2.2.2 TemaTu4ecKuii IVIaH U COJEPKAHUE TUCHUILIMHBI «XuMus» 15 npodeccun 23.01.07 MamuMHuCT KpaHa (KPAHOBIIUK)
1IK 1.3. Ocywecmensamos mexnuueckoe 00CAyHCUBaAHUE MPAHCNOPMHBIX CPEOCME 8 NYMuU C1e008aAHUSL.
1IK 1.4. Yempansamo menkue HeucnpagHocmu, 603HUKAOWUe 80 8pemsi IKCIILYamayuu mpaHCnopmusblx cCpeocms.
1IK 2.1. Boinonnams mexnuueckoe o0CLyHcusanue, onpeoeiams u yCmpausams HeUCnpasHoCmu 8 pabome Kpaud.
HanMeHoBaHue pa3iesioB Cojaepxanue yueOHOro marepuasa (OCHOBHOE U NPO(eccHOHAIBLHO-0PHMEHTUPOBAHHOE), JIA00PATOPHBIE U Oobem dopmupyembie
U TeM NMPAKTHYECKHE 3aHATHS, TPUKJIATHON MOTYIb 4acoB KOMIIETeHIMH
1 2 3 4
OcHoOBHOe cojiep:KaHue 56
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJepPKAHME 16
Paznen 1. OcHOBBI CTPOEHHUS BellleCTBa 6
Tema 1.1. OcHOBHOe cojep:kaHue 4 OK 01
Crpoenue aToMOB TeopeTnueckoe ofyueHne 2 JIP14
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XMMHUYECKHX 3JIEMEHTOB U
IPUPOJIa XUMHUECKON

CoBpeMeHHast MojeNnb CTpoeHHMsT aromMa. CHMBOMMYECKMM SI3BIK XUMHH. XUMUYECKUI 3JI€MEHT. DJIEeKTpOHHAas
KoH(purypamust aroma. Knaccuduxaiuss XUMHUECKUX D3JIEMEHTOB (S-, p-, d-3meMeHThl). BaneHTHBIE 3JIEKTPOHBI.

JIP 16

CBSI3U BaneHTHOCTb. DNeKTpOHHasl MPUPOAA XUMUYECKOH CBSI3H. DJIEKTPOOTPHUIATENBHOCTh. BUABI XUMHUYECKOH CBSI3U 2
(xOBaJNeHTHAs, HOHHASI, METAIIINUECKasl, BOAOPOHAS) U CIIOCOOBI €e 00pa30BaHUs
IIpakTH4yeckue 3aHATHS 2
Pemenue 3amaHMi Ha HCIONB30BAHUME XMMHUYECKOM CHMBOJIMKM M Ha3BaHUM COECAMHEHHM 10 HOMEHKJIAType
MEXIYHAPOAHOTO COI033a TCOPETHUECKONM M MPUKIAAHON XUMHUM U TPUBHAIBHBIX HA3BaHUI Ui COCTABJICHHUS
XUMHUYECKUX (DOpMYJT IBYXaTOMHBIX COEMHEHUH (OKCHUIOB, CYJIb()UIOB, TUAPUIIOB U T.II.) U APYTHX HEOPTAaHUYECKUX
COEAMHEHUH OT/IENIBbHBIX KIIACCOB. 2
IIpakTiueckue 3afaHUsi HAa YCTAHOBICHHME CBA3M MEXIY CTPOCHHEM aTOMOB XHMUYECKUX 3JIEMEHTOB U
MNEPUOANYECKUM H3MEHEHHUEM CBOICTB XUMMYECKUX 3JIEMEHTOB U UX COCIUHEHHUH B COOTBETCTBUU C IMOJIOKEHHEM
ITeproamueckoii cucTeMsl.
Tema 1.2. OcHOBHOe cojep:kaHue 1 OK 01
ITeproanueckuii 3aKoH n IIpakTHYecKHne 3aHATHS 1 OK 02
tabmuna /.. Mennencena = JIP14
[Tepnonuueckas cucrema xuMuueckux snemeHToB /.M. Menneneesa. @usndecknii cMpic [leproguaeckoro 3akoHa P 16
JA.U. Menneneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB, 00Pa3yeMbIX MU IIPOCTHIX U
CJIOKHBIX BEILECTB B COOTBETCTBHHU C MOJIOKEHUEM XMMHUUECKOr0 1eMeHTa B Ilepuoauueckoii cucreme. 1
MupoBo33peHueckoe U HayuHoe 3HaueHue Ilepuoauueckoro 3akona J[.J1. Menneneesa. Ilpornossl JI.11. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKUX DJIIEMEHTOB.
Ilpogheccuonanvrno-opuenmuposannoe cooepiicanue 1 1K' 1.3
IIpakTH4yeckue 3aHATHS EE é?
Pewenue npakxmuxo-opuenmuposanubix meopemuyeckux 3a0aHull Ha Xapakmepu3ayuro XUMu4eckux 21emMeHmos :
«Memannuueckue / Hememannuueckue c8oUCMEd, dEKMPOOMPUYAMETLHOCIb XUMUYECKUX DNeMEHMO8 8 1 P14
COOMBEMCMEUL C UX INEKMPOHHBIM CIPOEHUEM U NOTOHNCEHUEM 8 NEPUOOULECKOU CUCTEME XUMUUECKUX DNEeMEHNO8 JIP 16
JI.U. Menoeneesay JIP19
Paznen 2. Xumuyeckue peakuun 10
Tema 2.1. Tunsl OcHoOBHOe cojiep:KaHue 4 OK 01
XUMUYECKUX PEAKLUH TeopeTrnyeckoe o0yueHHe 2 JIP 9
Knaccuguxanus 1 TUITBI XUMHUYECKUX PEeaKLuil ¢ ydacTHeM HeopraHuueckux BemecTs. CocTaBiIeHUE YpaBHEHU JIP10
peakiuil COeMHEHUs], PAa3IOKCHUS, 3aMEIICHUS, 0OMEHA, B T.4. PEAKIUH TOPEHNUs], OKHCICHUA-BOCCTAHOBJICHHS. JIP11
YpaBHEHHUS OKUCIIEHUSI-BOCCTAHOBIEHUS. CTeneHb oKuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBlICHUE U 2 JIP14
ypaBHUBAHUE OKUCIUTEIBLHO-BOCCTAHOBUTENBHBIX PEAKIUI METOIOM AJIEKTPOHHOr0 OanaHca. OKUCIUTEIBHO- JIP 16
JIP19

BOCCTAHOBUTECJIbHBIC PEAKIINU B IPUPOJEC, IPONU3BOACTBECHHBIX MPOLECCAX U KUZHCACATCIbHOCTH OPraHn3MOB

IIpakTH4yeckue 3aHATHS

KonuuecTBeHHBIC OTHOIICHHUS B XUMUK. OCHOBHBIC KOJIWYECTBEHHBIC 3aKOHBI B XMMHHU H pacucThl 1O YpaBHCHUSAM
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XUMHUYECKUX peakuuid. Monb Kak eluHHUIa KOJIM4YecTBa BeulecTBa. MosipHas Macca. 3aKOHBI COXpaHEHHsI Macchl U
9Hepruu. 3akoH ABoraapo. MosapHbiii 00beM ra3oB. OTHOCHTENbHAsS MJIOTHOCTh T'a30B. PacueThl Mo ypaBHEHUSM
XUMHYECKIX PEaKIUi C MCIIOJIb30BAHUEM Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS) Fa30B, KOIMYECTBA BEIIECTBA

Tema 2.2. OcHoOBHOe cojiep:KaHue 3 OK 01
DIEKTPOIUTUYECKAS Teopernyeckoe o0yueHnue 2 OK 04
JIMCCOLMAIUSA U HOHHBIA Teopust 37eKTPOIUTHYECKON aucconuaruy. MoHbBL. DIEKTPONUTHI, HEIICKTPONUTHL. Peakuuu HOHHOrO oOMEHaA. JIP14
obMeH CocraBiieHre peaklUii MOHHOrO OOMEHA IyTEeM COCTABJICHMSI MX MOJHBIX U COKpAIEHHBIX HOHHBIX yPaBHEHWH. 2 JIP 16
KucnoTHO-0CHOBHBIE peakliuu. 3aJaHHs Ha COCTABICHUE HOHHBIX PeaKIui JIP19
JlaGopaTopHble 3aHSITHS 1
JlaboparopHas paboTa “TuUIbl XUMHUECKUX peaKiuii”.
HccnenoBanue TUMOB (II0 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOIIUXCS BEIIECTB) U MPU3HAKOB XUMHUECKUX 1
peakuuit. [IpoBeneHne peakuuii HOHHOTO 0OMeHa, ONPEAEICHUE CPEbl BOIHBIX PACTBOPOB. 3aJaHUsI HA COCTABICHUE
VOHHBIX PEaKINi
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 1 1K' 1.3
K 1.4
MK 2.1
JIP9
IIpakTH4eckue 3aHATHSA 1 JIP10
Xumuueckue npoyeccvl npu pabome aKKyMyIsAmopHou bamapeu JIP14
JIP 16
JIP19
KonTpoanHas padora 1 CTpoeHHE BEIECTBA M XUMUYIECKUE PEAKIUH 2
Pazpnean 3. CTpoeHue U CBOIICTBA HEOPraHMYeCKUX BellecTB 18
Tema 3.1. Knaccudukarus, | OcHOBHOe coep:KaHHe 3 OK 01
HOMEHKJIaTypa U ctpoeHHe | Teopernveckoe o0ydeHue 2 OK 02
HEOPraHMICCKNX BCIICCTE | TTpenver Heopranndeckoil xumun. Knaccupuraiys HEOPraHMIeCKUX BEMECTB. [IPOCTHIE U CIOKHBIE BENIECTBA. K 1.3
OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUABI, THPOKCUIBI, KUCIOTHL, COJIN). B3aMOCBsI3b HEOPraHUYECKUX K 1.4
BEIIECTB. ArperaTHsle COCTOSTHUSI BemecTa. Kpucrannuueckue 1 amopHbIe BelecTBa. THITBI KPUCTATUYECKUX ) TIK 2.1
peLIeTOK (aTOMHAs, MOJICKYNIApHAs, HOHHAS, METAJUTHYECKast). 3aBUCUMOCTh (PH3MUECKUX CBOMCTB BELIECTBA OT THUIIA JIP 9
KPUCTAJUIMYECKON peleTKH. 3aBUCUMOCTh XUMUYECKOH aKTUBHOCTH BEILIECTB OT BUAa XUMHUUECKOI CBS3U U TUIA JIP10
KpUCTAJUTMYECKON pemeTky. [IpuunHbel MHOr00Opa3us BEIECTB JIP14
IIpakTHyeckue 3aHATHS 1 P 16
JIP19

HomMmenxkiaTypa HeOpraHMUECKHUX BELIECTB: HA3BaHHUE BEILECTBA UCXOJS U3 UX XUMUYECKOH (pOpMyIIbI UITH
COCTaBJICHHE XMMUYECKOH (OpMYIIbI HCXOsI U3 Ha3BaHUA BelecTBa o MexxayHapoaHoi (MIOITAK) umm
TPUBHUAJIBHOM HOMEHKJIATYpE.

Penienne mpakTHUecKuxX 3aJjaHuii Mo Kiaccu(UKaui, HOMEHKIATYpE U XUMHUYECKUM (OpMYJIaM HEOPraHUYEeCKUX
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BEIIECTB PA3IUUHBIX KJIACCOB (YTapHBIM Tra3, YIJIEKHCHIBIH ra3, aMMHak, raiieHas H3BeCTb, HEralleHas U3BECTb,
MUTHEBAS COMIA U JPYTHX): HA3bIBATh U COCTABIATH (POPMYJIBI XMMUYECKUX BEIIECTB, ONPEACIATh PUHAIICKHOCTD K
kiaccy. VICTOUHUKH XUMUYecKoil HH(popMaIuu (CpeAcTB MaccoBoi nH(popmMaruy, cetb MHuTepHeT u apyrue). [louck
nH(pOpMAIMK O HA3BAHUSIM, UICHTU(DHUKATOPAM, CTPYKTYPHBIM (opMyIaMm

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 1K 1.3
K 1.4
K 2.1
JIP9
IIpakTuyeckue 3aHATUS JIP10
Xumuueckue npoyeccul 8 0gueamene 6HymMpeHHe20 C2opaHus JIP14
JIP 16
JIP19
Tema 3.2. ®usuxo- OcHoOBHOE coiep:KaHHE OK 01
XUMHUYECKHE CBOICTBA TeopeTuueckoe ooyuenue OK 02
HCOPraHWYCCKUX BCIICCTB | Mertasuibl. O0mue Qu3nveckue 1 XUMHUYECKUEe CBOMCTBa MeTaioB. CrocoObl moiydeHusl. 3HaueHWEe METasioB U 1K 1.3
HEMETAJJIOB B NPHUPOJC U >KU3HEASSITEIBHOCTH YeJIOBEKa M OpraHm3MoB. Kopposusi MeTamioB: BHABI KOPPO3UH, IIK 1.4
CIOCOOBI 3aLTUTHI METAJJIOB OT KOPPO3UH 1K 2.1
Hemeramnel. O0mue ¢puznyueckre U XMMUYECKHE CBOMCTBa HeMeTalsIoB. Tunuunble cBoiicTBa HemeTtamaoB [V— VII JIP 9
rpynn. Knaccuduxanus 1 HOMEHKIIaTypa COeANHEHUH HeMeTaIoB. KpyroBopoTs! OMOT€HHBIX 3IEMEHTOB B IPUPOJIE HP}?
XHMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX BELIECTB (OKCUA0B, THAPOKCUAOB, KUCIIOT, CONICH U fIp.). Jjgl 4
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COSTMHEHNH, BHICIIIMX OKCHIOB P 16
THIPOKCUIIOB P19
IIpakTHyeckue 3aHATHS
CocraBiieHHE YpaBHEHHUI XMMHYECKHX PEAKIMH C ydacTHMEM MpPOCTBIX U CJIOXKHBIX HEOPraHMYECKHX BEIIECTB:
METaJUIOB U HEMETAJJIOB; OKCUIOB METAJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHCIOT,
OCHOBaHUI 1 aM()OTEPHBIX I'MJIPOKCUI0B; HEOPTaHUUECKUX COJEH, XapaKTepU3YIOIUX UX CBOMCTBA.
Pemienne nmpaxkTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUI Ha CBOIICTBA, COCTaB, MOJy4eHHE M 0Oe30IacHoe
HCTIOJIb30BAHUE BAXKHEHIINX HEOPraHMUECKUX BEHIECTB B OBITY M MPAKTHUCCKOM eI TEILHOCTH YET0BEKA
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue K 1.3
K 1.4
K 2.1
IIpakTH4yeckue 3aHATHS JIP14
Memannwt u cnaaswl, npumeHsemvle npu npouzsoocmee pabom. OKUCTUMENLHO-80CCMAHOBUMENbHBIE PEaKYUU. TP 16
JIP19
Ilpogpeccuonanvro-opuenmuposannoe cooeprcanue 1K' 1.3
K 1.4
IIpakTH4yeckue 3aHATHS K 2.1
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Xumuueckuii cocmag 6bIXI0NHbIX 2A308 JIP9
JIP10
JIP11
JIP14
JIP 16
JIP19
Tema 3.3. Unentudukanus | OcHOBHOe coep:kaHme OK 01
HEOPraHWYEeCKHUX BEILECTB JlaGopaTopHble 3aHATHSA OK 02
OK 04
JlabopaTopnast padora «neHTrudukanms HeoOpraHM4eCKUX BEUIECTBY. 1IP14
Pemrenne skcnepMMEHTATIBHBIX 3a/a4 110 XUMHYECKUM CBOMCTBAM METAJIOB U HEMETAJJIOB, MO PACIIO3HABAHUIO U 1P 16
MOJIy4YEHUIO COEIMHEHUH METAJUIOB U HEMETAJLIOB. 1
WnenTudukanyss HEOPraHUYECKUX BEIIECTB C HCIOIb30BAHMEM HX (DU3MKO-XMMHUYECKHX CBOMCTB, XapaKTEpPHBIX JIP19
KaueCTBEHHBIX peakuuii. KauecTBeHHBIE peakliui Ha cyiab(aT-, KapOOHAT- U XJIOPUA-aHHOHbI, HA KATHOH AMMOHUSI
Ilpogheccuonanvno-opuenmuposannoe cooepiicanue 1 OK 01
OK 02
OK 04
Teoperndeckoe o0yueHnue 1 JIP14
Heopeanuueckue mamepuanol 6 MQUUHOCPOCHUU JIP 16
JIP19
KonTposnHas pabora 2 CBOICTBA HEOPraHUYECKUX BEIECTB 2
Pazpnea 4. CTpoeHue U CBOIiCTBA OPraHM4YecKHX BelecTB 24
Tema 4.1. Knaccudukarus, | OcHOBHOe coep:KaHHe 4 OK 01
CTPOEHHE U HOMEHKJIAaTypa TeopeTuueckoe ooyuenue 2 IIK 1.3
OPraHM9IECKUX BCIICCTB IlosiBiieHUE U pa3BUTHE OPraHUYECKOM XUMHUH Kak Hayku. [Ipenmer opranuueckoil xumuu. MecTo U 3HaueHue JIP14
OpPTraHUYECKOI XMMHHU B CHCTEME ECTECTBEHHBIX HAYK. JIP 16
XUMHUECKOE CTPOCHME KaK TOPSAOK COCAMHEHHs aTOMOB B MOJEKYyJE COTJIACHO HMX BajJeHTHOCTH. OCHOBHBIE JIP19
MOJIOXKEHUS] TEOPUU XUMHUYECKOTO CTPOEHHSI OpraHHYecKHX coequHeHuil A.M. Bytneposa. YrmepomHslil ckener
OpPraHUYEecKOil MOJEKyNbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOTO CTPOEHHsS Mojekyl. M3omepus u )
U30MEpHL.
IlousitTue o (¢yHkuuoHanbHON rpymnme. Pamuxan. IlpuHnune! KiaccHpHUKaLUU OPraHUYECKUX COECTUHEHUIM.
MexnyHaponHasi HOMEHKJIATypa W IpPUHIMNBI HOMEHKIATYpbl OpraHuueckux coenuHeHuit. Ilonsitue 00
a30TCOZICPKAIUX COETUHEHUSNX, OHONOTHMUECKM AaKTHBHBIX BellecTBaxX (yIJeBojax, XHpax, Oeiakax H Ap.),
BBICOKOMOJIEKYJISIPHBIX COCUHEHUSIX (MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO)
IIpakTHyeckue 3aHATHS 2
HomenxaTypa OpraHH4ecKHX COEAMHEHMH OTIEIBbHBIX KIIACCOB (HACHILICHHbIE, HEHACBIIICHHBIE U apOMaTHUYECKUE )

YIJ€eBoaopobl, CHHUPTHI, (beHOJ'II)I, aJIbACTU/bl, KCTOHBI, Kap6OHOBLIe KHUCJIOThI U I[p) CocTaBlicHHE IONHBIX H
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COKpAIIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHHYECKUX BELIECTB OTJCIBHBIX KJIACCOB, UCIHONB3YSl UX HA3BaHUS I10
CHCTEMAaTH4ECKON U TPUBUAIBHOM HOMEHKIAType (3TWIIEH, alleTWJIeH, IIHLepuH, (GeHomn, Gopmanbaeruy, yKkcycHast
KHCJIOTa, MMUIUH). PacueTsl mpocteiiieil (opMybl OpraHU4ecKoi MOJNEKYJbl, UCXOAS U3 3JIEMEHTHOIO COCTaBa (B

%)

Tema 4.2. CBolicTBa
OpraHMYECKUX COEIMHEHUIN

OcHOBHOE coiep:KaAHHE

Teoperndeckoe o0yueHnue

DU3UKO-XUMUYIECKUE CBOWCTBA OPraHUYECKHX COCIMHEHUI OTIEIBHBIX KIACCOB (OCOOCHHOCTH KiIACCH(DUKAIMUA U
HOMEHKJIATYpbl BHYTPU KJIacca, TOMOJOTMYECKUH psin W obmas Qopmyna; u3oMepus; (QU3MUECKHE CBOMCTBA;
XMUMHYECKHE CBOMCTBA; CIIOCOOBI TOTYUESHHUST):

— MpeJeNbHbIE YIIIEBOMOPOIbI (ATKAHBI U IIMKIOATKAHBI). ['OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOUYHUKOB TEIlIa
B TIPOMBINUICHHOCTH ¥ ObiTy. CBOMCTBA MPUPOTHBIX YIJIEBOIOPOIOB, HAXOXICHHE B MPHPOAC W IPUMCHCHUE
aJIKaHOB;

— HemnpeJebHbIC (AJKCHBI, AJKAHBI U AJKAJWEHBI) M apOMAaTHYECKHE YIJIEBOIOPOAbl. ['OpeHHe aleTHicHa Kak
MCTOYHHUK BHICOKOTEMITEPATYPHOrO TUIAMEHH JIJISl CBAPKU M PE3KU METAJLIIOB

— KUCIIOPOACOJEPXKAIIUE COSAUHEHHs! (CIUPTHI U (hEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, aTbJCTUABl U KETOHBI,
XKUPBI, yrIeBobl). IIpakTudyeckoe MpUMeHEHNEe STUIICHTIINKOINS, IIIuIepuHa, (eHona. [Ipumenenue gopmansaeruaa,
areTanbJeruia, yKCyCHOM KHUCIOThl. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT. MotoIiue CcBOicTBa MbLIa

— a3oTcojAepKallue CoequHeHHs (aMUHBI W aMUHOKHUCIOTHI, Oenku). BBICOKOMOJEKYNspHbIE COEAUHEHUS
(cuHTeTHYECKHE U OMONOrMYecKU-aKTUBHBIE). MOHOMEp, MOJNMMEp, CTPYKTypHOe 3BeHO. [lonmnMmepusanus sTuiieHa
KaK OCHOBHOE HAIIPaBJICHUE €T0 UCIONb30BAHMUS.

['eHeTnueckas CBsi3b MEXIy KJacCaMy OPraHUYECKUX COEeTMHEHMI

IIpakTH4yeckue 3aHATHS

CaoiicTBa OpraHn4eCKux COEIMHEHUM OTACNbHBIX KJIAaCcCOB (TpI/IBI/IaJ'H)HaSI n MCXKAyHapoaHas HOMEHKJIATYypa,
XUMHUYCCKUE CBOﬁCTBa, CITIOCOOBI HOJ'Iy‘{eHI/IH)Z MpeaAcCiIbHBbIC (aJ'IKaHI)I nu III/IKJ'IOﬂJ'IKaHI)I), HENPEACIbHBIC (aJ'[KeHLI,
AJIKMHbI M aJ'[KaI[I/IeHI)I) U apoOMaTUYCCKUC YTJIEBOAOPOAbI, CIIUPTBI U (beHOJ'ILI, Kap6OHOBI>Ie KHUCJIOTEI M 3(1)I/IpI>I,
AJIbACTU/IbI U KETOHBI, aMHWHbI W AMUWHOKHCIIOTBHI, BBICOKOMOJICKYJISIPDHBIC COCAMHCHMUA. 3aZ[aHI/I5[ Ha COCTaBJICHUC
ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ C Y4aCTHUEM OPraHNM4YCCKUX BCIICCTB HA OCHOBAHWU UX COCTaBa U CTPOCHUA

CocraBiieHHE CXeM peakiui (B TOM 4YHCIE IO MPEJIOKEHHBIM ILEMOYKaM IPEeBpalleHH), XapaKTepU3YOLIIX
XMMHUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHMH OTJCIBHBIX KJIACCOB, CHOCOOBI MX IOMY4YEHUS M Ha3BaHUE
OpPraHUYECKUX COCAMHEHHH M0 TPUBUATBHON WU MEXIyHApOAHONW CHCTEMAaTHUECKON HOMEHKIIATYpE.

Penrenue mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUN Ha CBONCTBA OPraHMUECKUX COCIUHEHUH OTIEIbHBIX
KJIACCOB

JlaGopaTopHasi paGora

JlabopartopHas pabota “IIpeBpalieHus OpraHMYeCKUX BEIIECTB IPU HATPEBaHUU .
INomyueHne 3TuneHa U U3ydEHUE €ro CBOMCTB. MoJenpoBaHUE MONEKYTI U XMMHUUYECKUX IpEBpallleHui Ha puMepe
9TaHa, ITUJICHA, ALETUIICHA U JIp.

OK 01
OK 02
OK 04
K 1.3
K 1.4
MK 2.1
JIP 9
JIP10
JIP14
JIP 16

JIP19
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Ilpogheccuonanvrno-opuenmuposannoe codeprcanue

K 1.3

K 1.4
MK 2.1
JIP 9
TlpakTHYecKne 3aHsATHS JIP10
Xumuyeckuti cocmag MOIOWUX U YUCIAUWUX CPEOCE JIP11
JIP14
JIP 16
JIP19
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue K 1.3
K 1.4
MK 2.1
Teopemuueckoe odyuenue JIP 9
Aemomobunvroe monaugo: 6eH3unbl, OuzesbHoe MonIueo. Xumuieckui cocmas u ceolicmea. Kpexune negpmu JIP10
JIP14
JIP 16
Tema 4.3. OcHoBHOe cojiep:KaHue OK 01
Unentnduranus Teopernueckoe o0y4yenne OK 02
OpPraHUYECKHUX BCILICCTB, UX [ Buoopranudeckue coenuHeHus. IIpumeHeHne u Ouonormyeckas posib yriaeBoaoB. OKHCIEHUE YITICBOJOB — OK 04
3HAYCHUC U IPUMCHCHUC B | CTOUHUK 3HEPIMU SKUBBIX OpraHu3MoB. OOJNacTH MpUMEHEHHsS aMUHOKUCIOT. IlpeBpaieHus OelkoB MUINK B 1K 1.3
OBITOBOI 1 opranusme. buonorndeckue QyHkiuu OenkoB. buonmorndeckue (QyHKIUM >XUpOB. Poib opraHmdeckoil XMMHH B JIP 9
TIPOM3BO/ICTBEHHOM peleHny nmpobJieM MUIEBON OE30MacHOCTH JIP10
ACATEIILHOCTH MCIOBEKA Poink opraHnveckoil XMMHUHU B PEILICHHU TPOOIEM SHEPreTHIecKoi 6e30MacHOCTH, B Pa3BUTHH MEIUIMHbI, CO3MaHHN JIP14
HOBBIX MaTEpUANOB, HOBBIX UCTOUHUKOB SHEPTUU (AJIbTEPHATUBHBIE HCTOUYHUKU 3HEpruu). OnacHOCTb BO3ACHCTBUS JIP 16
Ha OKHUBBIE OPTraHU3MBl OPraHUYECKUX BEIIECTB OTJCIBHBIX KJIACCOB (YIJIE€BOXOPOIbBI, CIHUPTHL, (PEHOMHI, JIP19
XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AJIBACTUIBI U AP.), CMBICI TOKa3aTeNs MPEAENbHO JOMYCTUMON KOHI[CHTPAIUH
JlaGopaTopHble 3aHITHSA
JlabopaTopnast padora: “HaeHTuduKaIys OpraHuuecKiuX COeIMHEHUH OTNIENIbHBIX KIaccoB”
Wnentudukarys opraHMuecKUX COSAMHEHHMH OTIECNBHBIX KJIAcCOB (HA NMpUMeEpe ajbJeTHAOB, Kpaxmaja, YKCYyCHOM
KHCJIOTBI, OCIKOB M T.I.) C HCHOIb30BAaHHMEM HX (DPU3UKO-XMMHUECKMX CBOICTB M XapaKTEpPHBIX Ka4eCTBEHHBIX
peakuuil. JleHaTypauus Oenka Hpu HarpeBaHuM. l[BeTHble peakiuu OenkoB. BO3HHKHOBEHHE AHAIUTHUYECKOIO
CHUTHAJIa C TOUYKM 3PEHHUS XUMHUCCKUX IPOLECCOB IpPHU MNPOTEKAHMHM KAUCCTBEHHOM pEakIUM, IO3BOJISIOIEH
UACHTH()UINPOBATH NPEATIOKEHHBIC OPraHUYECKHE BEIECTBA
Ilpogheccuonanvno-opuenmuposannoe cooepicanue K 1.3
K 1.4
Teopemuueckoe odyuenue K 2.1
Xumuueckue cnocodvl ouucmxu 0gueamensi u MONIUBHOU CUCTEMbl JIP 9
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JIP10

JIP14
JIP 16
JIP19
KonTpoJbhas padora 3 CrpyKTypa H CBOICTBa OPraHNYECKUX BEILIECTB 2
Pa3pea 5. Kunernyeckue n TepMognHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKImii 4
Tema 5.1 CxopocTb OcHoBHOe cojiep:KaHue 3 OK 01
XHMHYEeCKHX PeaKIHii. Teoperuyeckoe ooyueHne 2 OK 02
Xumuueckoe paBHoBecHe [ CkopocTh peakiiM, €€ 3aBUCHMMOCTh OT Pa3iMYHBIX (PAKTOPOB: MPUPOJIBI PEATHPYIOIIMX BELIECTB, KOHIEHTPALUH 1K 1.3
pearupyromux BEUIeCTB, TEMIEPATYPhl M IJIOMAIN PEaKIMOHHOW MOBEPXHOCTH. TerioBbie d3QQEeKThl XUMHUECKUX 1K 1.4
peaxiuii. DK30- M SHIOTEPMUUECKHE, PEAKIIHH. 5 1K 2.1
OOpaTtuMocTh peakiuii. XHMHYECKOE pPaBHOBECHE W €ro CMEIIeHWe MOoA JIEHCTBUEM pa3iHyYHbIX (HaKTOPOB JIP14
(KOHILIEHTpAIMs PEareHTOB WJIM TPOIyKTOB pEaKIUH, JaBICHUE, TEMIIepaTypa) Ul CO3AaHMs ONTHMAIBHBIX yCIOBUIl JIP 16
pOTeKaHus XuMHudecKux npoueccos. [Tpuaimn Jle [1laTense
IIpakTHYeckue 3aHATUS 1 OK 01
OK 02
. MK 1.3
Pemenne npakTHKO-OPUEHTHPOBAHHBIX 3a/laHW Ha aHanu3 (aKkTopoB, BIMSIONIMX HAa HM3MEHEHHE CKOpPOCTH [IK 1.4
XMMHYECKOH peaknuu, B T.4. C TO3UIMI DKOJOTMYECKH IIeNecooOpasHOro MOBENeHUs B OBITY M TPyJOBOH K 2.1
JIeATENEHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 37I0POBbSl M OKPY’Karolel IIPUPOJHON Cperbl. 1 JIP 9
Pemenne NpaKkTHKO-OPHEHTHPOBAHHBIX 3aJaHMi Ha mnpuMeHeHne npuHiuna Jle-Illatense aIs HaxoXIeHUS JIP10
HalpaBJIeHHUsT CMELIEHHs PaBHOBECHS XHMMHUYECKOM peakUWH M aHaiuu3 (PaKTOpOB, BIHAIOMIMX HA CMeIleHHe JIP14
XMMHYECKOTO PaBHOBECHS JIP 16
JIP19
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 1 K 1.3
K 1.4
K 2.1
JIP 9
Teopemuueckoe odyuenue 1 JIP10
Xumuueckas kopposus. Cpedcmea Ois 3auyumsl 0m KOppo3uu JIP11
JIP14
JIP 16
JIP19
Pa3zpnea 6. PacTBOpBI 4
Tema 6.1. OcHoOBHOe cojiep:KaHue 1 OK 01
[TonsTHe 0 pacTBOpax Teoperuyeckoe o0yuenune 1 OK 02
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PaCTBOpeHI/Ie Kak (bHSI/IKO—XI/IMI/I‘{eCKI/Iﬁ mporecc. PaCTBOpLI. Croco0bI MMPUTOTOBJICHUS PACTBOPOB. PaCTBOpI/IMOCTL.

OK 07

MaccoBasi J1ofisi pacTBOPEHHOro BemiecTBa. CMBICH TIOKa3aTessl MpeNeNibHO JOMYyCTUMOW KOHIIEHTPallMd U €ro K 1.3
HCIOJIb30BAHKE B OLIEHKE IKOJIOTUYECKON 0€30MacHOCTH. JIP9
[TpaBuiia 3KOIOTHYECKH 11eNIECO00Pa3HOT0 OBEACHHUS B OBITY U TPYJOBOM AEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO JIP10
3I0POBbSI U OKpYXaromied MpUPOJHON Cpeabl; ONAaCHOCTh BO3JCHCTBUA Ha KUBBIE OPraHU3MBI OIpeAeeHHBIX JIP14
BellecTB. PellieHre MPakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHWi Ha PAcTBOPBI, UCIOJIb3yeMble B OBITOBOU H JIP 16
MIPOM3BO/ICTBEHHOH JIEATEIBHOCTH YeJI0BEKa
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue K 1.3
K 1.4
K 2.1
Teopemuueckoe odyuenue JIP 9
Pacmeopumenu, npumensiemuie npu npouzsoocmee pabom. Xumus @ npoyecce OKpacku asmomoouiet JIP10
JIP14
JIP 16
Tema 6.2. HccnenoBanue OCcHOBHOe cojiep:kaHue OK 01
CBOWCTB pacTBOpOB JlaGopaTopHble 3aHATHS OK 02
OK 04
K 1.3
JlabopaTopnast pabota «[IpUroroBieHne pacCTBOPOBY. K 1.4
[IpurorosiieHue pacTBOPOB 3aJaHHOHN (MacCOBOM, %) KOHIIEHTpAIUHU (C MPAKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) MK 2.1
OTpe/ieieHre Cpeibl BOJHBIX PACTBOPOB. JIP14
Penrenue 3a7a4 Ha TPUTOTOBIIEHHE PACTBOPOB TP 16
JIP19
Ilpogheccuonanvno-opuenmuposannoe cooepicanue OK 01
OK 02
OK 04
K 1.3
Teopemuueckoe odyuenue 1K 1.4
Texnuxa be3onacnocmu npu pabome ¢ MOKCUYHBIMU BEWECNEAMU NPU NpoOu3goOcmee pabom (Macida, CMA3KUu, 1K 2.1
monauso) JIP 9
Bpeonvie sewgecmaa, evioensiemuie 6 301y paboueli 301Hbl ABMOCEPEUCA JIP10
JIP14
JIP 16
JIP19
Pazoen 7. Xumun 6 Oblmy u npouzeoocmeenHHoil Oeamenvhocmu uenoseka (Ilpogpeccuonanvno-opuenmuposannoe OK 01
cooepicanue) OK 02
Xumus 6 6vimy u OK 04

OcHnognoe codeprcanue
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nPOU3600CMBEEHHO Teopemuueckoe obyuenue 2 OK 07
OesmenbHOCIU 4eNlo6eKa Hoegetiwue Odocmuoicenus Xumudyeckou HayKu u Xxumuyeckou mexuonocuu. Pono xumuu 6 obechevenuu 1K 1.3
9KONO2UYECKOU, IHEeP2emUYeckoll U nuujeeou 06e30nacHocmu, pazeumuu mawunocmpoenus. [Ipasunra noucka u P 1K 1.4
aHANU3a XUMUYECKOU UHGOpMayUU U3 Pa3TUdHbIX UCOYHUKOE (HAYYHAS U Y4eOHO-HAYYHAs Tumepamypa, cpeocmea 1K 2.1
Maccogoti ungopmayuu, cemv Mnumepnem) JIP 9
Ilpakmuueckue 3auamus JJIIII; 1101
Touck u ananu3z Keicos o npuUMeHeHUuu XUMUYECKUX 6euiecme U mexHoI02uli ¢ yuemom 6yoyuei npogeccuonanbHol 1IP14
OeamenvbHOCMY N0 MeMaM. 6adiCHeliuue asmoMoOUIbHbIE MAmepuasl, KOHCMPYKYUOHHbIE MAMepuansl, Kpacku, ) JIP 16
CMEKI0, KEPAMUKA, MAMEPUANbL OISl INEKMPOHUKU, HAHOMAMEPUATbL, MEKCMUNbHbIE GOJIOKHA, ObIMOBASI XUMUSL. P19
3awuma. [Ipedcmasnenue pe3yiomamoe pewienus Keucos 6 hopme Munu-0oK1a0a ¢ npeeHmayuet
IIpome:xyTouHas arTecTanus M0 AUCHMILIAHE (324€T) 2
Bcero 72
2.2.2 TemaTu4ecKuii IVIaH U COJIEPKAHUE TUCHUILTHHBI «XumMus» s npopeccun 23.01.06 MamMHUCT IOPOKHBIX M CTPOUTEIBHBIX MALIUH
1IK 1.1. I[Ipogepamb mexnuueckoe cocmosiHue 00POACHBIX U CIPOUMENbHBIX MAUUH.
1IK 1.2. Ocywecmenamob MOHMAXNC U OEMOHMANC paboue2o 060pyd08aHUSL.
HanMeHoBaHue pa3iesioB Coaepxanue yuedOHOro marepuasia (OCHOBHOE U NPO(eccUOHAIBHO-0PHMEHTUPOBAHHOE), JIA00PATOPHbIE U Oobem dopmupyembie
1 TeM MpaKTHYeCKHe 3aHATHS, MPHKJIATHOH MOTYJIb 4acoB KOMIIETEeHIIHH
1 2 3 4
OcHOBHOe cojep:kaHue 56
IIpogeccnoHaTbHO-0PHMEHTHPOBAHHOE COJEPKAHNE 16
Paznen 1. OcHOBBI CTPOEHHUS BellleCTBA 6
Tema 1.1. OcHOBHOe cojep:kaHue 4 OK 01
Crpoenue aToM0B TeopeTnueckoe obyueHne 2 JIP14
XUMHHUCCKHUX SJIEMEHTOB U | Coppemennass Mojenb CcrpoeHus atoma. CHMBOJIMYECKHM S3bIK XMMHM. XHMHYECKHI OSIIEMEHT. DJIEKTPOHHAs JIP 16
Ip1pO/d XUMHICCKON KoH(uryparus aroma. Kiaccudukamus XUMUYECKHX 3JIEMEHTOB (S-, p-, d-3i1eMeHThI). BasjeHTHBIE SIEKTPOHBI. )
CBA3H BaneHTHOCTb. DJEKTpOHHAs TPHPOJA XMUMHUYECKOH CBS3H. DJIEKTPOOTPHLATENBHOCTh. BUABI XMMHYECKOH CBs3M
(KoBaJIeHTHAs!, MOHHAS, METAJUTMYECKasi, BOIOPOAHAs) U CIIOCOOBI ee 00pa3oBaHMs
IIpakTH4yeckue 3aHATHS 2
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Pemenue 3amaHMi Ha HCIONB30BAHUME XMMHUYECKOM CHMBOJMKM M Ha3BaHUM COCAMHEHHI 1O HOMEHKIAType
MEXIYHAPOAHOTO COI033a TCOPETHUECKONM M MPUKIAAHON XUMUM U TPUBHAIBHBIX HA3BaHUI Ui COCTABJICHUS
XMMHUYECKUX (POPMYJI IBYXaTOMHBIX COCIUHEHUI! (OKCHUA0B, CYNb(UIO0B, THAPUIOB U T.I1.) U JIPYrUX HEOPraHUUYECKUX

COEAMHEHUH OT/ICIBHBIX KIIACCOB. 2
IIpakTiueckue 3alaHUsi HAa YCTAHOBJICHHME CBA3M MEXIY CTPOCHHEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U
MEPUOANYECKUM H3MEHEHHUEM CBOICTB XUMMYECKUX 3JIEMEHTOB U UX COCIUHEHHUI B COOTBETCTBUU C MOJIOKEHHEM
ITepnoamueckoii cucTeMsl.
Tema 1.2. OcHOBHOe cojep:kaHue 1 OK 01
ITeproanueckuii 3aKoH n IIpakTHYecKne 3aHATHS 1 OK 02
tabnuua /.M. Menzaeneena I = JIP14
epHOANYECcKas CUCTeMa XUMHUECKUX leMeHToB J. 1. MenneneeBa. @usnueckuit cMpicn Ileproandeckoro 3akoHa P 16
JA.U. Menneneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB, 00Pa3yeMbIX MU IIPOCTHIX U
CJIOKHBIX BEILECTB B COOTBETCTBHUHU C MOJIOKEHUEM XMMHUUECKOr0 1eMeHTa B Ilepuoauueckoii cucreme. 1
MupoBo33peHueckoe U HayuHoe 3HadeHue Ilepuoauueckoro 3akona J[.J1. Menneneesa. Ilpornossl JI.11. Menneneesa.
OTKpBITHE HOBBIX XUMHYECKUX HJIEMEHTOB.
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 1 1K 1.1
IIpakTH4yeckue 3aHATHS MK 1.2
Pewenue npakmuxo-opuenmuposantvix meopemudeckux 3a0aHull Ha XapaKkmepu3ayuo XUMu4eckux 21eMeHmos JJIIII; 112
«Memannuueckue / Hememaniuyeckue C60UCMEa, INEKMPOOMPUYAMETTLHOCHb XUMUYECKUX DNIEMEHIMOE 6 1
COOMBEMCMEUL C UX INEKMPOHHLIM CHPOEHUEM U NOJIOJCEHUEM 8 NEPUOOUYECKOT] CUCIEME XUMUYECKUX INEMEHMOEB JIP19
JI.U. Menoeneesay
Pazpnen 2. Xumnueckue peakuun 10
Tema 2.1. Tunsl OcHOBHOe cojiep:KaHue 4 OK 01
XMUMUYECKUX PeaKkIui Teopernyeckoe o0yueHnue 2 JIP 9
Knaccuguxanus 1 TUITBI XUMHUYECKUX PEeaKLuil ¢ ydacTHeM HeopraHuueckux BemecTs. CocTaBlIeHHUE ypaBHEHU JIP10
peakiuil COeMHEHUs], PA3IOKCHUS, 3aMEIICHUS, 0OMEHA, B T.4. PEAKIUI TOPEHNUsI, OKHCICHUA-BOCCTAHOBJICHHS. JIP11
YpaBHEHHUS OKUCIIEHUSI-BOCCTAHOBIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBlICHUE U 2 JIP14
ypaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUI METOIOM AJIEKTPOHHOr 0 OanaHca. OKUCIUTEIBHO- JIP 16
BOCCTaHOBUTEJILHBIC PEAKLIUU B IPUPOJIE, TPOU3BOACTBEHHBIX MPOLECCAX U KU3HEAEATEILHOCTH OPraHU3MOB JIP19
IIpakTH4yeckue 3aHATHS 2
KonmnuecTtBeHHbIC OTHOIICHUS B XUMHU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMUHU U PACUCThl M0 YPaBHEHUAM
XMMHUYECKUX peakiui. Moib Kak eJUHUIA KOJIMYECTBA BelllecTBa. MoJsipHast Macca. 3aKOHBI COXPAHEHUSI MAcChl U )
sHepruu. 3akoH ABoraapo. MonspHelil 06beM ra3oB. OTHOCUTEIbHAS IIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHHSIM
XMMUYECKUX PEaKIMH C HCIOIB30BAHUEM MacChl, 00beMa (HOPMAJIbHbIE YCIIOBHSI) Ta30B, KOJTHMUCCTBA BEIECTBA
Tema 2.2. OcHOBHOe cojep:kaHue 3 OK 01
DIEKTPOITUTHYECKAS TeopeTuueckoe ofyyeHue 2 OK 04
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IUCCOIIMAIINAS U MOHHBIN

TeOpI/IH BHGKTPOJII/ITI/I‘{GCKOI\/'I nucconuanuu. MoHsl. 3J1€KTpOJ'[I/ITI)I, HEQJICKTPOIHUTEI. Peaknyum MOHHOTO oOMeHa.

JIP14

obMeH CocraBiieHre peaklUii MOHHOrO OOMEHA IyTEeM COCTABJICHMSI MX MOJHBIX U COKpAIEHHBIX HOHHBIX yPaBHEHWH. 2 JIP 16
KucnoTHO-0CHOBHBIE peakliuu. 3aJaHHs Ha COCTABICHUE HOHHBIX PeaKIui JIP19
JlaGopaTopHble 3aHITHS 1
JlaboparopHas paboTa “TuUrbl XUMHUECKUX peakiuii”.
HccnenoBanue TUMOB (II0 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOIIUXCS BEIIECTB) U MPU3HAKOB XUMHUECKUX 1
peakuuii. [IpoBeneHne peakuuii HOHHOrO 0OMeHa, ONPEAEICHUE CPEbl BOIHBIX PACTBOPOB. 3aJaHUsI HA COCTABICHUE
HOHHBIX PEaKIni
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 1 1K 1.1
K 1.2
JIP 9
IIpakTHyeckue 3aHATHS 1 JIP10
Xumuueckue npoyeccvl npu pabome akKymyJIAmopHou bamapeu JIP14
JIP 16
JIP19
KonTpoJsnHas padora 1 CTpoeHue BelecTBA M XUMUYECKUE PEAKIUH 2
Pazpnea 3. CTpoeHue U CBOIICTBA HEOPraHMYeCKUX BellecTB 18
Tema 3.1. Knaccudukarus, | OcHOBHOe coep:kaHHe 3 OK 01
HOMEHKJIaTypa U ctpoeHHe | Teopernveckoe o0ydeHue 2 OK 02
HEOPraHMICCKNX BCIICCTE | TTpenver Heoprannyeckoil xumun. Knaccupuraiys HEOPraHMIeCKUX BEMIECTB. [IPOCTHIE U CIOKHBIE BENIECTBA. TIIK 1.1
OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUABI, THPOKCUIBI, KUCIOTHL, COMIN). B3aMOCBsI3b HEOPraHUYECKUX K 1.2
BEIIECTB. ArperaTHsle COCTOSTHUSI BemecTa. Kpucrannuueckue u aMmopHbIe BelecTBa. THITBI KPUCTAIUYECKUX ) JIP 9
peLIeTOK (aTOMHAs, MOJICKYNIApHAs, HOHHAS, METAJUTHYECKast). 3aBUCUMOCTh (PH3MUECKUX CBOMCTB BELIECTBA OT THUIIA JIP10
KPUCTAJUIMYECKON pelIeTKH. 3aBUCUMOCTh XUMUYECKOH aKTUBHOCTH BELIECTB OT BUAa XUMHUUECKOH CBS3U U TUIA JIP14
KpUCTAJUTMYECKON pemeTky. [IpuunHbel MHOr00Opa3us BEIECTB JIP 16
IIpakTHyeckue 3aHATHS 1 P19
HomMmenxiaTypa HEOpraHMUECKHUX BELIECTB: HA3BaHHUE BEIIECTBA UCXOJS U3 UX XUMUYECKOH (POpMyIIbI UITH
COCTaBJICHHE XMMUYECKOH (OpMYIIbI HCXOsI U3 Ha3BaHUA BeliecTBa mo MexxayHaponHoi (MIOITAK) unm
TPUBHUAJIBHOM HOMEHKJIATYpE.
Pemrenue npaxkTudecKux 3alaHU MO KiIaccU(HUKALUN, HOMEHKIATYpe U XUMUYECKUM (opMyTIaM HEOpraHU4eCKHX 1
BEIIECTB PA3IMUHBIX KJIACCOB (YrapHbIM Tra3, YIJIEKHCHIBIN ra3, aMMHaK, raiieHas H3BeCTb, HEralleHas HU3BECTb,
MUTHEBAS COMIA U JPYTHX): HA3bIBATh U COCTABIATH (POPMYJIBI XMMUYECKUX BEIIECTB, ONPEACIATh NPUHAIICKHOCTD K
kiaccy. VICTOUHUKN XMMUYecKoi HH(popMaIuu (CpeAcTB MaccoBoi nHpopmMaruy, cetb MuTepHeT u apyrue). [louck
nH(pOpMAINK O HA3BAHUIM, UICHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyIaMm
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 1 1K 1.1
K 1.2
IIpakTH4yeckue 3aHATHS 1 TP 9
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Xumuueckue npoyecceol 6 osuzsamene GHYMPEHHELO CCOPAHUA

JIP10

JIP14
JIP 16
JIP19
Tema 3.2. ®usuxo- OcHoOBHOE coiep:KaHHE OK 01
XAMHYECKHE CBOMCTBA TeopeTuueckoe ooyuenue OK 02
HCOPraHUYICCKUX BCIICCTB | Mertasuibl. O0mue Qu3nveckue 1 XUMHUYECKUE CBOMCTBa MeTaiioB. CrocoObl MmoiydeHusl. 3HaueHHWe METasioB U 1K 1.1
HEMETAJJIOB B NPHUPOJIC U >KU3HEASSITEIBHOCTH YENIOBEKa M OpraHu3MoB. Kopposus MeTayuioB: BUABI KOPPO3HH, 1K 1.2
CIOCOOBI 3aLTUTHI METAJJIOB OT KOPPO3UH JIP 9
Hemeramnel. O0mue ¢puznyueckre U XMMUYECKHE CBOMCTBa HeMeTalsIoB. Tunuunble cBoiicTBa HemeTtamaoB [V— VII JIP10
rpynn. Knaccuduxanus 1 HOMEHKIIaTypa COEANHEHUH HeMeTayIoB. KpyroBopoTs! OMOT€HHBIX 3IEMEHTOB B IPUPOJIE AP11
XuMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEIIECTB (OKCHIOB, THAPOKCUAOB, KUCIIOT, CONICH U fIp.). JJIIII,) 112
3aKOHOMEPHOCTU B U3MEHEHHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOAHBIX COSTUHEHUM, BBICIIUX OKCHJIOB U
THJIPOKCUIIOB P19
IIpakTHyeckue 3aHATHS
CocraBiieHHE YpaBHEHHMI XMMHYECKHX PEAKLIUH C ydacTHEM MpPOCTBIX U CJIOXKHBIX HEOPraHMYECKUX BEIIECTB:
METaJVIOB U HEMETAJJIOB; OKCUIOB METAJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHCIOT,
OCHOBaHUI 1 aM()OTEPHBIX I'MJIPOKCUI0B; HEOPTaHUUECKUX CONEH, XapaKTepU3yIOIUX UX CBOMCTBA.
Pemrenne nmpaxkTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUI Ha CBOIICTBA, COCTaB, MOIy4eHHE M 0Oe30IacHoe
HCTIOJIb30BAHUE BAXKHEHIINX HEOPraHMUECKUX BEHIECTB B OBITY M MPAKTHUCCKOM eI TEILHOCTH YET0BEKA
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue MK 1.1
K 1.2
IIpakTH4yeckue 3aHATHS JIP14
Memannwl u cnaaswl, npumeHsemvle nPU NPOU3E00Ccmae pabom. JIP 16
JIP19
Ilpogpeccuonanvro-opuenmuposannoe cooepricanue 1K 1.1
K 1.2
JIP9
JIP10
IIpakTH4yeckue 3aHATHS JIP11
OxucnumenbHo-60CCMAHOBUMENbHbLE PEaKyUU nPU NPOU3B00Ccmee pabom JIP14
JIP 16
JIP19
Tema 3.3. Unentudukanus | OcHOBHOe coiep:kaHmne OK 01
HEOPraHUYECKUX BEILECTB JlaGopaTopHbIe 3aHIITHS OK 02
OK 04

JlabopaTopnast padota «neHTudukanms HeopraHM4eCKUX BEUIECTBY.
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Pemrenne skcrepMMEHTANBHBIX 3aJa4 110 XUMHUYECKUM CBOWCTBAM METANJIOB U HEMETAJJIOB, MO PACIIO3HABAHUIO U JIP14
TIOJIYYEHHIO COEMHEHUI METAJIIOB U HEMETAJIOB. JIP 16
WnenTudukanyss HEOPraHWYECKUX BEIIECTB C HCIOIb30BAHUEM HX (DU3UKO-XMMHUYECKMX CBOMCTB, XapaKTEpPHBIX JIP19
Ka4ueCTBEHHBIX peakuuii. KauecTBeHHBIE peakliuu Ha Cyiab(haT-, KapOOHAT- U XJIOPUA-aHHOHbI, HA KATHOH AMMOHUSI
Ilpogheccuonanvrno-opuenmuposannoe cooepiicanue 1 OK 01
OK 02
OK 04
Teoperndeckoe o0yueHnue 1 JIP14
Heopeanuueckue mamepuanol 6 MQUUHOCPOCHUU JIP 16
JIP19
KonTposnHas pabora 2 CBoliCTBa HEOPrAaHUYECKUX BEIECTB 2
Pazpnea 4. CTpoeHue U CBOIiCTBA OPraHM4YeCKHX BelecTB 24
Tema 4.1. Knaccudukarus, | OcHOBHOe comep:KaHHe 4 OK 01
CTpOCHHE U HOMEHKIATypa | TeopeTnueckoe o0yueHune 2 MK 1.1
OPraHM9IECKUX BEIICCTB IlosiBiieHUE U pa3BUTHE OPraHUYECKOM XMMUM Kak Hayku. [Ipenqmer opranuueckoi xuMuu. MecTo U 3HaueHue 1K 1.2
OpPTraHUYECKOI XMMHHU B CHCTEME ECTECTBEHHBIX HAYK. JIP14
XUMHUECKOE CTPOCHME KaK TOPSAOK COCAMHEHHs] aTOMOB B MOJEKyJE COTJIACHO HMX BaJeHTHOCTH. OCHOBHBIE JIP 16
MIOJIOXKEHUST TEOPUMM XHMMHUYECKOrO CTPOEHMs opraHudeckux coeguHeHuid A.M. BytinepoBa. YriepoaHBId CKeneT JIP19
OpPraHUYEecKOil MOJeKyNbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO CTpOEHHs Mojekyl. M3omepus u )
U30MEpHL.
IlousitTue o ¢yHkuuoHaneHON rpymnme. Pamuxan. IlpuHnune! KiaccUpHUKaLUU OPraHUYECKUX COETUHEHUM.
MexnyHaponHasi HOMEHKJIATypa U MpPUHIMNBI HOMEHKIATYpbl OpraHuueckux coenuHeHuil. Ilonsitue 00
a30TCOICPIKAIMX COETUHEHUSNX, OHONOTHMUECKM AaKTHBHBIX BellecTBaxX (yIJeBojax, XHUpax, Oeiakax H Ap.),
BBICOKOMOJIEKYJIIPHBIX COCUHEHUSIX (MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO)
IIpakTHyeckue 3aHATHS 2
HomenxaTypa OpraHH4ecKHX COEAMHEHMH OTIEIBbHBIX KIIAcCOB (HACHIICHHbIE, HEHACBIIICHHBIE U apOMaTHYECKUE
YTJIEBOJOPOABI, CHUPTHI, (PEHOMBI, ANbAETU/bI, KETOHbI, KapOOHOBbIE KHUCIOTHI M Ap.) CocTaBieHHE MOIHBIX U
COKpPAIIIEHHBIX CTPYKTYpPHBIX (DOPMYJ OPraHUYECKUX BEILIECTB OTJCIBHBIX KJIACCOB, MCIONB3YSl UX HA3BaHUS I10 )
CHCTEMAaTH4ECKON U TPUBHAIBHOM HOMEHKIAType (3TWIIEH, alleTWJIeH, IIHLepuH, (GeHomn, Gopmanbaeruy, yKkcycHas
KHCIIOTa, MHIUH). PacueTsl mpocteiiieil (opMyJbl OpraHU4ecKoi MOJNEKYIbl, UCXOMsS U3 3JIEMEHTHOI'0 COCTaBa (B
%)
Tema 4.2. CpoiicTBa OcHOBHOe cojep:kaHue 10 OK 01
OpraHHYecKHX CoeqUuHCHHH | Teopernueckoe oGyueHne 6 OK 02
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DU3UKO-XUMUYECKUE CBOWCTBA OPraHUYECKHX COCMHEHUI OTIEIBHBIX KIACCOB (OCOOCHHOCTH KiIAacCH(DUKAIMUA U
HOMEHKJIATYPhl BHYTPU KJIacca, TOMOJOTMYECKUH psin W obmas Qopmyna; uoMepus; (QU3MUECKHE CBOICTBA;
XMUMHYECKHE CBOMCTBA; CIIOCOOBI TTOYyUEHHUST):

— MpeJeNbHbIE YIIIEBOMOPOIbI (ATKAHBI U IIMKIOATKAHBI). [[OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOUYHUKOB TEIlIa
B TIPOMBINUICHHOCTH H ObITy. CBOWMCTBA MPUPOTHBIX YIJIEBOIOPOIOB, HAXOXICHHE B IPHPOAC W IPUMEHCHUE
AJIKaHOB;

— HemnpeJebHbIC (AJKCHBI, AJKWHBI U AJKAJWCHBI) M apOMAaTHYECKHE YIJIEBOIOPOAbl. ['OpeHHe aleTHicHa Kak
MCTOYHHUK BHICOKOTEMITEPATYPHOrO TUIAMEHH JIJIsl CBAPKU M PE3KU METAJLIIOB

— KUCIIOPOACOJEPXKAIIUE COSAUHEHHs! (CIMPTHI U (hEHOMBI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, aIbJCTUABl U KETOHBI,
XKUPBI, YrIeBobl). IIpakTudyeckoe MpUMeHEHNEe STUIICHTIINKOIS, MIIuIepuHa, (peHona. [Ipumenenue gopmansaeruaa,
areTanbJeruia, yKCyCHOM KHCIOThI. Mblila Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT. MotoIue cBOicTBa MbLIa

— a3oTco/AepKallue COoequHEeHHs (aMHUHBI W aMUHOKHUCIOTHI, Oenku). BBICOKOMOJEKYNSpHbIE COEAUHEHUS
(cuHTeTHYECKHE U OMONOrMYecKU-aKTUBHBIE). MOHOMEp, MOJIMMEp, CTPYKTypHOE 3BeHO. [lonmnMmepusanus sTuiieHa
KaK OCHOBHOE HAIIPaBJICHUE €T0 UCIONb30BAHMUS.

I'enernueckas cBsi3b MEXy KJlacCaMy OPTaHUYECKUX COETUHEHUIA

IIpakTH4yeckue 3aHATHS

CaoiicTBa OpraHn4eCKux COEIMHEHUN OTACNbHBIX KJIaCcCOB (TpI/IBI/IaJ'H)HaSI n MCXKAyHapoaHass HOMEHKJIATypa,
XUMHUYCCKUEC CBOﬁCTBa, CIIOCOOBI HOJ'Iy‘{eHI/IH)Z npeaACIbHbIC (aJ'[KaHLI u HI/IKJ'IoaJ'IKaHI)I), HENOPEACIIbHbIC (aJ'IKeHLI,
AJIKMHbI M aJ'[KaI[I/IeHI)I) U apoOMaTUYCCKUC YTJIEBOAOPOAbI, CIIUPTBI U (bCHOJ'ILI, Kap6OHOBI>Ie KHUCJIOTBI M 3(1)I/Ipl>l,
AJIbACTU/IbI U KETOHBI, dMHWHbBI W AMUWHOKHCIIOTBI, BBICOKOMOJICKYJISIPDHBIC COCAMHCHMUA. 3aZ[aHI/I5[ Ha COCTaBJICHHC
ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ C Y4aCTHEM OPraHNYCCKNX BCHICCTB HA OCHOBAHNU UX COCTAaBa U CTPOCHUS

CocraBiieHHEe CXeM peakiui (B TOM 4YHCIE IO MPEJIOKEHHBIM ILEMOYKaM IPEeBpalleHH), XapaKTepU3YOLIIX
XMMHUYECKHE CBONCTBA OPraHUUYECKUX COCAMHEHMH OTICIBHBIX KJIACCOB, CHOCOOBI MX IOMY4YEHUS UM Ha3BaHUE
OpPraHUYECKUX COCAMHEHHH M0 TPUBUATBHON WU MEXIyHApOAHONW CHCTEMAaTHUECKON HOMEHKIIATYpE.

Penrenue mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a/1aHUN HAa CBONCTBA OPraHMUECKUX COCIUHEHUH OTIEIbHBIX
KJIACCOB

JlaGopaTopHasi paGora

JlabopaTopnast padota “IIpeBpaieHusi OpraHMueCKIX BEHIECTB IpU HarpeBaHuu''.
[TonyuyeHue aTUNIEHa U U3YYEHHUE €ro CBOMCTB. MoAeIrpoBaHe MOJIEKYJI U XUMHUYECKUX MPEBpaIlleHU Ha MIprUMepe
9TaHa, TUJICHA, al[eTUIIEHA U JIp.

OK 04
K 1.1
K 1.2
JIP 9
JIP10
JIP14
JIP 16

JIP19

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

IIpakTH4yeckue 3aHATHS
Xumuyeckuti cocmag MOIOWUX U YUCIAUWUX CPEOCE

K 1.1
JIP9
JIP10
JIP11
JIP14
JIP 16
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JIP19

Ilpogheccuonanvno-opuenmuposannoe cooepiicanue 1 MK 1.1
K 1.2
JIP 9
TeopeTuueckoe o0yuenue 1 JIP10
Aemomobunvroe monaugo: 6en3unbsl, OusenrbHoe monaueo. Xumuveckui cocmas u ceovicmea. Kpexune negpmu TIP14
JIP 16
Tema 4.3. OcHoOBHOe cojiep:KaHue 5 OK 01
Unentnduramus Teoperuyeckoe o0yueHune 4 OK 02
OpraHUY4eCKHX BCIICCTB, UX [ ByoopraHnudeckue coenuHeHus. IIpumeHeHne u Ouonormyeckass posib yriaeBoaoB. OKHCIEHUE YITICBOJOB — OK 04
3HAYCHUC U IPUMCHCHUC B | yCTOUHUK 3HEPIMU SKUBBIX OpraHu3MoB. OOJNacTH MpHUMEHEHUsS aMUHOKUCIOT. IlpeBpaieHus OelkoB MUIIK B 5 1K 1.1
OBITOBOI 1 opranusme. buonorndeckue QyHknuu OenkoB. bruonmorndeckue (QyHKIMM >XUPOB. Poib opraHmdeckoil XMMHH B JIP 9
NPOKM3BO/ICTBEHHOH peleHny npoGeM MUIEeBoH 6e30MacHOCTH JIP10
ACATEIILHOCTH MCIOBEKA Posib OpraHuYECKOW XMMHH B PEIIEHUHU MTPOOJIEM SHEPTETHYECKOM OE30MIaCHOCTH, B PA3BUTHH MEIUIUHBI, CO3JaHHUM JIP14
HOBBIX MaTEpUANOB, HOBBIX UCTOUHUKOB SHEPTUU (AJIbTEPHATUBHBIE HCTOUYHUKU 3HEpruu). OnacHOCTb BO3ACHCTBUS ) JIP 16
Ha OKHUBBIE OpPTraHU3MBl OPraHUYECKUX BEIIECTB OTJCIBHBIX KJIACCOB (YIJIE€BOXOPOJIbBI, CIUPTHL, (PEHOMHI, JIP19
XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AJTBACTUIBI U AP.), CMBICI TTOKa3aTesl IPEAEIbHO AOMYCTUMON KOHIICHTPAIUH
JlaGopaTopHble 3aHATHSA 1
JlaGopaTopnast padora: “HaeHTuduKaIms OpraHuuecKiuX COeIMHEHUH OTNIENIbHBIX KIaccoB”
WnenTudukarys opraHMueCKUX COSAMHEHHMH OTICNBHBIX KJIAcCOB (HA NMpHUMeEpe ajbJeTHAOB, Kpaxmaja, YKCYyCHOM
KHCJIOTBI, OEIKOB M T.I.) C HCHOIb30BAaHHMEM HX (DPU3UKO-XMMHUECKMX CBOICTB M XapaKTEpPHBIX Ka4eCTBEHHBIX 1
peakuuii. JleHaTypauus Oenka Hpu HarpeBaHuM. l[BeTHble peakiuu OenkoB. BO3HHKHOBEHHE AHAIUTUYECKOIO
CHUTHAJIa C TOUYKM 3PEHHUS XUMHUCCKUX IPOLECCOB IpPHU MNPOTEKAHMHM KAUCCTBEHHOM pEakIUM, IO3BOJISIOIEH
UACHTH()UIPOBATH NPEATIOKEHHBIE OPraHUYECKHE BEIECTBA
Ilpogheccuonanvrno-opuenmuposannoe cooepiicanue 1 1K 1.1
K 1.2
JIP9
Teoperndeckoe o0yueHnue 1 JIP10
Xumuueckue cnocobvl ouucmky 08ueameris U MonaUGHOU CUCmembl JIP14
JIP 16
JIP19
KonTtpoannas pabora 3 CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILECTB 2
Pazpnen S. KuneTnyeckue u TepMOJUHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUS XUMHUYECKHX peaKiuii 4
Tema 5.1 Cxopoctb OcHoBHOe cojiep:KaHue 3 OK 01
XMMHYECKUX peaKuuii. 2 OK 02

Teopernyeckoe o0yueHue
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XumMH4eckoe paBHOBeCHE

CKOpOCTL peaknun, €€ 3aBUCHUMOCTb OT PA3JINYHBIX q)aKTOPOBI OpyupoAbl pearupyromunx BCHICCTB, KOHICHTPAlIUN

K 1.1

pearupyromux BeIecTB, TEMIEPATYpbl U IJIOMAAN PEaKIMOHHON MOBEPXHOCTU. TemsoBble 3(h(HEKThl XUMUUYECKUX JIP14
peakiuii. Dk30- ¥ SHAOTEPMHUUECKUE, PEAKIHH. ) JIP 16
OO6patuMocTh peakiuii. XUMHYECKOE PAaBHOBECHE U €ro CMEIICHHE IOA JACHCTBHEM pa3IMUYHBIX (DAaKTOPOB
(KOHIIEHTpAIHsI PEareHTOB MJIM MPOAYKTOB PEaKIUH, IaBICHUE, TEMIIEpaTypa) Ul CO3IaHHUsI ONTUMANIBHBIX YCIOBUI
IpoTeKaHus XuMudeckux nporeccos. Hpuunun Jle laTense
IIpakTHYecKkue 3aHATUS 1 OK 01
. OK 02
Pemrenne npaKkTHKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha aHaidu3 (DAKTOPOB, BIMSIONMX Ha H3MEHEHHE CKOPOCTH K 1.1
XMMUYECKOH peakluu, B T.4. C MO3UIUH HKOJIOTHMUYECKH IIeJIecOO00pa3sHOro MOBEAEHUS B OBITY U TPYAOBOM JIP 9
JEATENIbHOCTH B IIETISIX COXPAHEHUsI CBOETO 370POBbsI U OKPY>KAIOIIEH TPHPOAHON CPEbL. 1 JIP10
Penienne NpakTUKO-OpMEHTHPOBAHHBIX 3aJaHuWil Ha mpuMeHeHue npuHiuna Jle-lllatenbe a7 HaxOXKIEHUS JIP14
HampaBJICHUS CMEIICHUS PAaBHOBECHsSI XMMHUECKOM pEakuMud U aHaiu3 (PAaKTOpOB, BIMSIONMX HA CMEIIEHHE 7P 16
XUMHYECKOTO PABHOBECHS P19
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 1 1K 1.1
K 1.2
JIP9
JIP10
Teoperndeckoe o0yueHnue 1 JIP11
Xumuueckas kopposus. Cpeocmea Ois 3auumsl 0m KOppo3uu JIP14
JIP 16
JIP19
Pa3zpnea 6. PacTBOpBI 4
Tema 6.1. OcHoBHOe cojiep:KaHue 1 OK 01
[TonsTHe 0 pacTBOpax Teoperuyeckoe o0yuenune 1 OK 02
PactBopenue kak (pu3nko-xuMuueckuii mporecc. PactBopel. CriocoObl MPUTOTOBIEHUS. PACTBOPOB. PacTBOPUMOCTD. OK 07
MaccoBasi 10151 pacTBOpPEHHOro BemiecTBa. CMBICT TOKa3aTelsl MPEAENbHO AOMYyCTUMON KOHIEHTPAllUH U €ro HK 1.1
UCTIOJIb30BAHUE B OLIEHKE 3KOJIOTMYECKOH 6€30IMacHOCTH. JIP 9
ITpaBuia 3KOIOrHUECKH LIENECO00Pa3HOrO MOBEICHUS B OBITY U TPY/OBOH JEATENLHOCTH B LENISIX COXPAHEHHS CBOETO 1 JIP10
3/I0POBBSI U OKpY’Karolleil MpupoJHOH Ccpeibl; OMAacCHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI OMNPEICICHHBIX JIP14
BellecTB. PellieHre MPaKTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJlaHWil Ha PAcTBOPBI, UCIOJIb3yeMble B OBITOBOU H JIP 16
MPOU3BOACTBEHHON AESTEIHLHOCTH YEIIOBEKA
Ilpogheccuonanvrno-opuenmuposannoe cooepiicanue 1 1K 1.1
K 1.2
TeopeTuueckoe o0yuenue 1 JIP 9
Pacmeopumenu, npumensiemuie npu npouzsoocmee pabom. Xumus @ npoyecce oOKpacku asmomoouet ﬁg}g
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JIP 16

Tema 6.2. ViccnenoBanue OCHOBHOe cojiep:KaHue 1 OK 01
CBOJICTB PacTBOPOB JlaGopaTopHble 3aHsITHS 1 OK 02
OK 04
JlabopaTopnast pabota «I[IpUroroBieHne pacCTBOPOBY. K 1.1
ITpurorosiieHre pacTBOPOB 3aJAHHON (MACCOBOI, %) KOHIIECHTpAIUHU (C MPAKTUKO-OPHEHTHPOBAHHBIMU BOIIPOCAMU) U 1 TIP14
OIpe/ieTICHHE Cpe/Ibl BOJHBIX PACTBOPOB. 7P 16
Pemrenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB 1IP19
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 1 OK 01
OK 02
OK 04
K 1.1
Teoperndeckoe o0yueHnue K 1.2
Texnuxa be3onacnocmu npu pabome ¢ MOKCUYHBIMU BEWECEAMU NPU NpoOu3goocmee pabom (Macia, CMA3KUu, 1 JIP 9
MOonuUe60) JIP10
Bpeonvie sewgecmaa, evioensiemvie 6 301y pabouetl 301bl JIP14
JIP 16
JIP19
Pazoen 7. Xumun 6 Oblmy u npouzeoocmeeHHoil Oeamenvhocmu uenoseka (Ilpoghpeccuonanvno-opuenmuposannoe 4 OK 01
cooepicanue) OK 02
Xumust 6 Ovimy u Ocnosnoe cooeprcanue 4 OK 04
npou3600Cmeennoll OK 07
desamenbHOCMU YenoeexKd Teopemuueckoe o0yuenue 2 MK 1.1
Hogetliwue Odocmudicenuss Xumuueckot HAyKu U Xumuueckou mexnonocuu. Ponv xumuu 6 obecneuenuu K 1.2
9KOJI02UHECKOl, IHepeemuiecKol U nuwegol b6esonacHocmu, pazsumuu mawurHocmpoenus. Ilpasuna noucka u 5 JIP 9
AHANU3A XUMUYECKOU UHGDOpMAayUY U3 PATUYHBIX UCTIOYHUKO8 (HAYUHAS U YYeOHO-HAYUHAS TUmMepamypd, cpeocmed JIP10
Maccosotl ungopmayuu, cemov Hnmepnem) JIP 11
Ilpakmuueckue 3anamusn JIP14
Touck u ananuz xeticog 0 NPUMEHEHUU XUMUYECKUX 8EUeCME U MeXHONI02Ull ¢ yuyemom 6yoyujeti npogeccuoHanrbHo JIP 16
oesamenvHOCmU N0 MeMaM: BAdCHelulle asmoMoOUIbHble MAMepUansl, KOHCHMPYKYUOHHbIE MAMEPUansl, Kpacku, ) JIP19
CMEKI0, KEPAMUKA, MAMEPUATbL OISl INEKMPOHUKU, HAHOMAMEPUATbL, MEKCMUNbHbIE BOJIOKHA, ObIMOBAS. XUMUSL.
Sawuma: [Ipeocmasnenue pe3yrbmamos pewenis Kelicos 8 popme Munu-00K1aoa ¢ npeseHmayuel
IIpome:xyTouHas arTecTanus M0 AUCHMILIAHE (324€T) 2
Bcero 72
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2.2.2 TemaTH4ecKHMii IVIAH U COJeP:KaAHUE TUCIMILINHBI « XuMus» 1is npodeccun 23.01.08 Cjiecapb 110 peMOHTY CTPOUTEIbHBIX MAIIMH

1IK 1.1. Onpedensms mexHuueckoe cOCMOosiHUe A8MOMOOUTbHBIX d8ueamernetl.
1IK 2.5. Ocywecmenams mexuuieckoe 00CayHCUsaHue asmomoOUulbHbLX K)30808.
1IK 3.1. IIpou3600ums mexyuuii peMoHm agmomMoOUIbHbIX 0gueamernetl.

1IK 3.5. [Ipouzeooums peMorm u OKpacky Ky308608.

HanMeHoBaHue pa3iesioB Coaepxanue yueOHOro marepuasa (OCHOBHOE U NPO(ecCHOHAIBLHO-0PHMEHTUPOBAHHOE), JIA00PATOPHbBIE U Oobem dopmupyembie
U TeM NpaKTHYeCKHUe 3aHATHS, NPUKJIAIHOI MOAYIb 4acoB KOMIIeTeHIHH
1 2 3 4
OcHOBHOe cojep:kaHue 56
IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COJepPKAHME 16
Paznen 1. OcHOBBI CTPOEHHUS BellleCTBa 6
Tema 1.1. OcHOBHOe cojep:kaHue 4 OK 01
Crpoenue aToM0B TeopeTnueckoe ofyueHne 2 JIP14
XUMHHUCCKHUX SJIEMEHTOB U | Coppemennas Mojenb crpoeHus atoma. CHMBONMYECKHM S3bIK XMMHM. XHMHYECKHI OSJIEMEHT. DJIEKTPOHHAs JIP 16
Ip1pOAd XUMHICCKON KoH(uryparus aroma. Kiaccudukaius XUMHYECKHX 3JIEMEHTOB (S-, p-, d-3i1eMeHThI). BasjeHTHBIE SIIEKTPOHBI. )
CBA3H BaneHTHOCTb. DNeKTpOHHasl MPUPOAA XUMUYECKOH CBS3H. DJEKTPOOTPHUIATENBHOCTh. BUABI XUMHUYECKOH CBSI3U
(xOBaJNeHTHAs, HOHHASI, METAIIMUECKasl, BOAOPOHAS) U CIIOCOOBI €e 00pa30BaHuUs
IIpakTH4yeckue 3aHATHS 2
Pemenue 3amaHMi Ha HCIONB30BAHUME XMMHUYECKOH CHMBONMKM M Ha3BaHUM COCJUHEHHH IO HOMEHKJIAType
MEXIYHAPOAHOTO COI03a TCOPETHUECKONM M TPUKIAAHON XUMUM U TPUBHAIBHBIX HA3BaHUI Ui COCTABJICHUS
XMMHUYECKUX (hOPMYJI IBYXaTOMHBIX COCIUHEHUI! (OKCHUAO0B, CYNb(UIO0B, THAPUIOB U T.I.) U IPYrUX HEOPraHUYECKUX
COEAMHEHUH OT/ENIBHBIX KIIACCOB. 2
IIpakTiueckue 3afaHUsi HAa YCTAHOBICHHME CBA3M MEXIY CTPOCHHEM aTOMOB XHMHUYECKUX SJIEMEHTOB U
MEPUOANYECKUM H3MEHEHHUEM CBOICTB XUMMYECKUX 3JIEMEHTOB U UX COCIUHEHHUI B COOTBETCTBUU C IMOJIOKEHHEM
Ilepuonuueckoil CUCTEMBL.
Tema 1.2. OcHOBHOe cojep:kaHue 1 OK 01
ITeproanueckuii 3aKoH n IIpakTHYecKHe 3aHATHS 1 OK 02
tabmuua /.M. Menzaeneesa I = JIP14
epHOANYECcKas CUCTeMa XUMHUECKUX eMeHToB J. 1. MenneneeBa. @usnueckuit cMpicn Ileproandeckoro 3akoHa P 16
JA.U. Menneneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB, 00Pa3yeMbIX MU IIPOCTHIX U
CJIOKHBIX BEILECTB B COOTBETCTBHUHU C MOJIOKEHUEM XMMHUUECKOr0 1eMeHTa B Ilepuoauueckoii cucreme. 1
MupoBo33peHueckoe U HayuHoe 3HaueHue Ilepuoauueckoro 3akona J[.J1. Menneneesa. Ilpornossl JI.11. Menneneesa.
OTKpBITHE HOBBIX XUMHYECKUX HJIEMEHTOB.
Ilpogpeccuonanvro-opuenmuposannoe cooeprcanue 1 HK L.1.
IK 2.5.
IIpakTH4yeckue 3aHATHS 1 K 3.1.
Pewenue npakmuxo-opuenmuposantvix meopemudeckux 3a0aHull Ha XapaKkmepu3ayuo XUMu4eckux 21eMeHmos TIP14
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«Memannuueckue / Hememannuueckue cOUCMEd, dNIEKMPOOMPUYAMETLHOCIb XUMUYECKUX DNeMEHMO8 8 JIP 16
COOMBEMCmMEUL C UX INEKMPOHHLIM CHPOEHUEM U NOJIOJICEHUEM 8 NEPUOOUYECKOT CUCIEME XUMUYECKUX INEMEHMOEB JIP19
J.U. Menoeneesay
Pazpnen 2. Xumnueckue peakuuun 10
Tema 2.1. Tunsl OcHoOBHOe cojiep:KaHue 4 OK 01
XMUMUYECKUX PeaKkIui Teopernyeckoe o0yueHnue 2 JIP 9
Knaccuguxanus 1 TUITBI XUMHUYECKUX PEaKLUil ¢ ydacTHeM HeopraHuueckux BemecTs. CocTaBlIeHNE ypaBHEHU JIP10
peakiuil COeUHEHUs], PAa3IOKCHUS, 3aMEIICHUS, 0OMEHA, B T.4. PEAKIUI TOPEHUs], OKUCICHUA-BOCCTAHOBJICHHSL. JIP11
YpaBHEHHUS OKUCIIEHUSI-BOCCTAaHOBNIEHUS. CTeneHb oKucaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBlIeHUE U 2 JIP14
ypaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUI METOIOM AJICKTPOHHOr0 OanaHca. OKUCIUTEIBHO- JIP 16
BOCCTaHOBUTEJILHBIC PEAKLIUU B IPUPOJIE, TPOU3BOACTBEHHBIX MPOLECCAX U KU3HEAEATEILHOCTU OPraHU3MOB JIP19
IIpakTH4yeckue 3aHATHS 2
KonmnuecTtBeHHbIC OTHOIICHUS B XUMHUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMUHU U PAcUCThl M0 YPaBHEHUAM
XMMHUYECKUX peakiui. Moib Kak eJUHUIA KOJINYECTBA BelllecTBa. MoJsipHast Macca. 3aKOHBI COXPAHEHUSI MACChl U )
sHepruu. 3akoH ABoraapo. MonspHelil 06beM ra3oB. OTHOCUTEIbHAS IIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHHSIM
XMMUYECKHX PEAKIMH C UCIOIb30BAHUEM MacChl, 00beMa (HOPMAJIbHBIEC YCIIOBHSI) Ta30B, KOJIHMUECTBA BEIECTBA
Tema 2.2. OcHoOBHOe cojiep:KaHue 3 OK 01
DJEKTPOIMTUYECKAS TeopeTnueckoe o0ydenne 2 OK 04
AVCCOLMALMS M HOHHBIH Teopust 371eKTPOIUTUYECKON aucconuanuy. MoHbBL. DIEKTPONUTHI, HEIICKTPONUTHI. Peakuun HOHHOrO oOMEHaA. JIP14
obMeH CocraBiieHHe peaklUii MOHHOrO OOMEHa IyTeM COCTABJICHHSI MX MOJHBIX U COKPAILEHHBIX HOHHBIX yPAaBHEHWH. 2 JIP 16
KucnoTHO-0CHOBHBIE peakliuu. 3ajaHus Ha COCTABICHUE HOHHBIX PEaKIUi JIP19
JlaGopaTopHble 3aHITHS 1
JlaboparopHas paboTa “TuUIbl XUMHUECKUX peaKiuii”.
HccnenoBanue TUMOB (II0 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOMIUXCS BEIIECTB) U MPU3HAKOB XUMHUECKUX 1
peakuuii. [IpoBeneHne peakuuii HOHHOTO 0OMeHa, ONPEAEICHUE CPEAbl BOIHBIX PACTBOPOB. 3aJaHUsI HA COCTABICHUE
HOHHBIX PEaKIi
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 1 HK 1.1
IK 2.5.
MK 3.1.
JIP9
IIpakTHyeckue 3aHATHSA 1 JIP10
Xumuueckue npoyeccvl npu pabome aKKyMyIAmopHou bamapeu JIP14
JIP 16
JIP19
KonTpoJsnHas padora 1 CTpoeHHe BelecTBA M XMMUYECKUE PEAKIUH 2
Pazpnea 3. CTpoeHue U CBOIICTBA HEOPraHMYeCKUX BellecTB 18

36




Tema 3.1. Knaccudukarus,

OcHOBHOE coiep:KaAHHE

OK 01

HOMECHKJIaTypa U CTpoeHHE | TeopeTnyeckoe 00ydeHHe OK 02
HEOPraHMICCKNX BCIICCTE [ TTpenver Heoprannyeckoil xumun. Knaccupuraiys HEOPraHMIeCKUX BEMECTB. [IpOCTHIE U CIOKHBIE BENIECTBA. TIK 1.1.
OCHOBHBIE KJIACChI CIIOXKHBIX BELIECTB (OKCUABI, THPOKCUIBI, KUCIOTHL, COJIN). B3aMOCBsI3b HEOPraHUYECKUX TIK2.5.
BEIIECTB. ArperaTHsle COCTOSTHUSI BemecTa. Kpucrammunueckue 1 aMmopHbIe BelecTBa. THITBI KPUCTAIUYECKUX TIK 3.1,
peLIeTOK (aTOMHas, MOJICKYNIApHAs, HOHHAS, METAJUTHYECKast). 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BELIECTBA OT THUIIA IIK 3.5.
KPUCTAJUIMYECKON pelIeTKH. 3aBUCUMOCTh XUMUYECKOH aKTUBHOCTH BEILIECTB OT BUAa XUMHUUECKO CBSA3U U TUIA JIP 9
KpUCTAJUTNYECKON pemieTky. [IpuunHbel MHOr00Opa3us BEIECTB JIP10
IIpakTHyeckue 3aHATHS JJ.IIII; 112
HomMmenxiiaTypa HeOpraHMUECKHUX BELIECTB: HA3BaHHUE BEIECTBA UCXOJS U3 UX XUMUYECKOH (POpMyIIbI UIIH TIP19
COCTaBJICHHE XMMUYECKOH (OpMYIIbI HCXOsI U3 Ha3BaHUA BelecTBa o mexxayHaponHoi (MIOITAK) unm
TPUBHUAJIBHOM HOMEHKJIATYpE.
Pemrenue mpaxkTudecKux 3alaHUN MO KiIaccU(HUKALUN, HOMEHKIATYpe U XUMUYECKUM (opMylIaM HEOpraHUYeCKHX
BEIIECTB PA3IMUHBIX KJIACCOB (YTapHBIM Tra3, YIJEKHCHIBIH ra3, aMMHaK, raiieHas H3BeCTb, HEralleHas U3BECTb,
MUTHEBAS COMIA U JPYTHX): HA3bIBATh U COCTABIATH (POPMYJIBI XMMUYECKUX BEIIECTB, ONPEACIATh NPUHAIICKHOCTD K
kjaccy. VICTOUHUKN XUMUYecKoi HH(popMaIuu (CpeAcTB MaccoBoi nHpopmMaruy, cetb MuTepHeT u apyrue). [louck
nH(}OpMAINK 110 HA3BAHUSM, UJICHTU(HUKATOPAM, CTPYKTYPHBIM (hOpMyTaM
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue K 1.1
JIP 9
JIP10
IIpakTHYecKkue 3aHATHS JIP14
Xumuueckue npoyeccul 8 0gueamene 6HympeHHe20 c2opanus JIP 16
JIP19
Tema 3.2. ®usuxo- OcHoOBHOE coiep:KaAHHE OK 01
XMMHYECKUE CBOMCTBA Teoperndeckoe o0yueHue OK 02
HCOPraHUYICCKUX BCIICCTB | Mertasuibl. O0mue Qu3nveckue 1 XUMHUYECKUEe CBOMCTBa MeTauioB. CriocoObl monydeHus. 3HAYeHHE METaluioB U 1K 1.1
HEMETAJUIOB B IPUPOJE U JKU3HEAEATENBHOCTH 4YEJIOBEKa UM OpraHu3MoB. Kopposus MeTannoB: BUAbI KOPpO3UH, 1K 2.5
CIOCOOBI 3aLTUTHI METAJJIOB OT KOPPO3UH 1K 3.1
Hemeramnbl. O0mue ¢puznyueckre U XMMUYECKHE CBOMCTBa HeMeTallsIoB. TunuuHele cBoiicTBa HemeTramwioB [V— VII IIK 3.5
rpynn. Knaccuduxanus 1 HOMEHKIIaTypa COeANHEHUH HeMeTaIoB. KpyroBopoTs! OMOT€HHBIX 3IEMEHTOB B IPUPOJIE JP 9
XHMHUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHMUECKUX BELIECTB (OKCUAOB, THAPOKCUIOB, KUCIIOT, CONICH U Ap.). ﬁg}?
3aKOHOMEPHOCTU B U3MEHEHHUHU CBOMCTB NMPOCTHIX BEIIECTB, BOJOPOAHBIX COCIMHEHUM, BHICIIUX OKCHJIOB U 1IP14
THIPOKCUIIOB IIP 16
IIpakTHyeckue 3aHATHS TIP19

CocraBieHue ypaBHeHI/Iﬁ XUMHYCCKUX peaKHI/Iﬁ C Y4YaCTUEM IMPOCTbIX M CJIOXHBIX HCOPraHMYCCKHUX BCHICCTB:
MCETaJUIOB MU HEMCTAJIOB, OKCHJOB MCTAJLJIOB, HCMCTAJUIOB U aM(l)OTepHI)IX 9JICMCHTOB, HCOPraHWYCCKHUX KHCJIOT,
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OCHOBaHUI 1 aM()OTEPHBIX I'MJIPOKCUI0B; HEOPTaHUUECKUX COJEH, XapaKTepU3YIOILUX UX CBOMCTBA.
Pemrenne nmpaxkTUKO-OPUEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHUIl Ha CBOIICTBA, COCTaB, MOIy4eHHE M 0Oe30IacHoe
HCTOJIb30BAHNE BAXKHEHIIINX HEOPraHMUECKUX BEHIECTB B OBITY M MPAKTHUCCKOM JEITEILHOCTH YETI0BEKa

Ilpogheccuonanvno-opuenmuposannoe cooepicanue 1 K 1.1.
IK 2.5.
TlpakTHYecKne 3aHsATHS 1K 3.1.
Memannwr u cnnagel, npumensemvle npu npouzsoocmee pabom. OKUCTUMENbHO-80CCMAHOGUMENbHBIE PEaAKYUU. 1 JIP14
Csapounas npogonoka u Heniassauuecst dNeKmpoobl. JIP 16
JIP19
Tpogeccuonanvno-opuenmuposannoe codeprcanue 1 IK 3.5
JIP 9
JIP10
IIpakTHyeckue 3aHATHS 1 JIP11
Dnrocul u ux ceoticmea. 3awummule 2asvl HPU C8APOUHBIX pAOOMAXx. JIP14
JIP 16
JIP19
Tema 3.3. Unentudukanus | OcHOBHOe coep:kaHmne OK 01
HEOPraHWYeCKHUX BEILECTB JlaGopaTopHble 3aHATHSA OK 02
OK 04
JlabopaTopnast padora «neHTudukanms HeopraHM4eCKUX BEUIECTBY. 1IP14
Pemrenne skcrnepUMEHTATIBHBIX 3a]a4 110 XUMHYECKUM CBOWCTBAM METAJIOB U HEMETAJJIOB, MO PACIIO3HABAHUIO U P 16
MOJIy4YEHUIO COEIMHEHUH METAJUIOB U HEMETAJLIOB. 1
Wnentudukanyss HEOPraHWYECKUX BEIIECTB C HCIOIb30BAHUMEM HX (DU3MKO-XMMHUYECKHX CBOMCTB, XapaKTEpPHBIX JIP19
Ka4ueCTBEHHBIX peakuuii. KauecTBeHHBIE peakliui Ha Cyab(haT-, KapOOHAT- U XJIOPUA-aHHOHbI, HA KATHOH AMMOHUSI
Ilpogheccuonanvrno-opuenmuposannoe cooepiicanue 1 OK 01
OK 02
OK 04
Teopemuueckoe o0yuenue 1 JIP14
Heopeanuueckue mamepuanst 8 MauuHoCmpoeHuu JIP 16
JIP19
KonTposnHas pabora 2 CBOICTBA HEOPrAaHUYECKUX BEIECTB 2
Pazpnea 4. CTpoeHue U CBOIiCTBA OPraHM4YeCKHX BeleCTB 24
Tema 4.1. Knaccudukarus, | OcHOBHOe coep:KaHHe 4 OK 01
CTpOCHHE U HOMEHKIATypa | TeopeTHyeckoe o0yueHune 2 K 1.1.
OpraHNYCCKUX BCIIECTB IlosiBiieHUE U pa3BUTHE OPraHUYECKOM XUMUU Kak Hayku. [Ipenmer opranuueckoil xumuu. MecTo U 3HaueHue 1K 2.5.
OpPTraHUYECKOI XMMHUHU B CHCTEME ECTECTBEHHBIX HAYK. 2 1K 3.1.
XUMHUYECKOE CTPOCHUE KaK TOPSJOK COEAMHEHHS aTOMOB B MOJEKYJE COIIACHO MX BaJeHTHOCTH. OCHOBHBIE 11K 3.5.
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MOJIOKEHUS] TEOPUU XUMHUYECKOTO CTPOEHHSI OpraHHYecKHX coequHeHuil A.M. Bytineposa. YrmepomHslil ckener
OpPraHUYEecKOil MOJEKyNbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMMHUYECKOTO CTpOEHHs Mojekynl. M3omepus u
U30MEpHL.

IlousitTue o ¢yHkuuoHaneHON rpynme. Pamguxan. IlpuHnMOsl KiaccHpHUKALUU OPraHUYECKUX COCTUHEHUI.
MexnyHaponHasi HOMEHKJIATypa W MpPUHIMIBI HOMEHKIATYpbl OpraHuueckux coenuHeHuil. Ilonsitue 00
a30TCOZICPKAIMX COEJUHEHUSAX, OHONOTHMUECKM AaKTHBHBIX BellecTBaxX (yIJeBojax, XHUpax, Oeiakax H Ap.),
BBICOKOMOJIEKYJISIPHBIX COCJMHEHUSIX (MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomenxnaTypa OpraHH4ecKHX COEAMHEHMH OTIEIBbHBIX KIIACCOB (HACHIIEHHbIE, HEHACBIIICHHBIE U apOMaTHYECKUE
YTJIEBOJOPOABI, CHUPTHI, (PEHOMBI, ANbAETU/bI, KETOHbI, KapOOHOBblE KHUCIOTHI M Ap.) CocTaBieHHE MOIHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHHYECKUX BELIECTB OTJCIBHBIX KJIACCOB, UCIONB3YSl UX HA3BaHUS I10
CHCTEMAaTH4ECKON U TPUBHAIBHOM HOMEHKIAType (3TWIIEH, alleTWJIeH, IIHLEepuH, (GeHomn, Gopmanbaeruy, yKkcycHast
KHCJIOTa, MMUIUH). PacueTsl mpocteiiieil (opMybl OpraHU4ecKoi MOJNEKYJbl, UCXOAS U3 3JIEMEHTHOIO COCTaBa (B

%)

JIP14
JIP 16

JIP19

Tema 4.2. CBolicTBa
OpraHMYECKUX COEIMHEHUIN

OcHoOBHOE coiep:KaHHE

Teopernyeckoe o0yueHnue

DU3UKO-XUMUYECKUE CBOWCTBA OPraHUYECKHX COCIMHEHUI OTIEIBHBIX KIACCOB (OCOOCHHOCTH KiIAacCH(DUKAIMUA U
HOMEHKJIATYPbl BHYTPU KJIacca, TOMOJOTMYECKU psin W obmas Qopmyna; u3oMepus; (QU3MUECKHE CBOICTBA;
XMUMHYECKHE CBOMCTBA; CIIOCOOBI TOTYUYESHHUST):

— MpeJeNbHbBIE YIIIEBOMOPOIbI (ATKAHBI U IIMKIOANKAHBI). ['OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB TEIlIa
B TIPOMBINUICHHOCTH ¥ ObITy. CBOWMCTBA MPUPOTHBIX YIJIEBOIOPOIOB, HAXOXACHHE B IPHPOAC W IPUMCHCHUE
aJIKaHOB;

— HemnpeJebHbIC (AJKCHBI, AJKAHBI U ANKAJWEHBI) M apOMAaTHUYECKHE YIJIEBOIOPOAbl. ['OpeHHe aneTHicHa Kak
MCTOYHHUK BHICOKOTEMITEPATYPHOrO TUIAMEHH JIJIsl CBAPKU M PE3KU METAJLIIOB

— KUCIIOPOACOJEPXKAIIUE COSAUHEHHs (CIMPTHI U (hEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, aTbJCTUABl U KETOHBI,
XKUPBI, yrIeBobl). IIpakTudyeckoe MpUMeHEHNEe STUIICHTIIMKOINS, IIIuIepuHa, (eHona. [Ipumenenue gopmansaeruaa,
areTanbJeruia, yKCyCHOM KUCIOThl. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. Motoliue CBOMcTBa MbLIa

— a3oTco/AepKallue CoequHeHHs (aMHUHBI W aMUHOKHUCIOTHI, Oenku). BBICOKOMOJEKYNspHbIE COEAUHEHUS
(cuHTeTHYECKHE U OMONOrMYecKU-aKTUBHBIE). MOHOMEp, MOJNMMEp, CTPYKTypHOE 3BeHO. [lonmnMmepusanus sTuiieHa
KaK OCHOBHOE HAIIPaBJICHUE €T0 UCIIONb30BAHMUS.

['eHeTnueckas CBsi3b MEXy KJacCaMy OPTaHUYECKUX COETMHEHMI

IIpakTH4yeckue 3aHATHS

CaoiicTBa OpraHn4eCKux COEIMHEHUM OTACNbHBIX KJIAaCcCOB (TpI/IBI/IaJ'H)HaSI n MCXKAyHapoaHass HOMEHKJIATypa,
XUMHUYCCKUE CBOﬁCTBa, CITIOCOOBI HOJ'Iy‘{eHI/IH)Z MpeaAciIbHbIC (aJ'[KaHI)I u HI/IKJ'IoaJ'IKaHI)I), HEOPEACIIbHbIC (aJ'IKCHLI,
AJIKMHbI M aJ'[KaI[I/IeHI)I) U apoOMaTUYCCKUC YTJIEBOAOPOAbI, CIIHUPTBI U (beHOJ'ILI, I(ap6OHOBI>Ie KHUCJIOTEI M 3(1)I/IpI>I,
AJIbJACTHUIbI U KCTOHBI, dMHWHBI W AMHWHOKHCIIOTBHI, BBICOKOMOJICKYJISIDHBIC COCAWHCHMU. 3aZ[aHI/I5[ Ha COCTaBJICHUC

OK 01
OK 02
OK 04

MK 1.1.
IK 2.5.
MK 3.1.
IK 3.5.

JIP 9
JIP10
JIP14
JIP 16

JIP19
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ypaBHeHI/Iﬁ XUMHUYCCKUX peakunﬁ C Y4aCTHEM OPraHNYCCKHUX BCIICCTB HA OCHOBAHNHU UX COCTaBa U CTPOCHUSA

CocraBiieHHe CXeM peakiui (B TOM 4YHCIE IO MPEJIOKEHHBIM LEMOYKaM IPEeBpaIlleHH), XapaKTepU3YOLIIX
XMMHUYECKHE CBONCTBA OPraHUUYECKUX COCAMHEHMH OTICIBHBIX KJIACCOB, CHOCOOBI MX IOJMY4YEHHUs M Ha3BaHUE
OpPraHUYECKUX COCAMHEHHH M0 TPUBUATBHON WU MEXIyHApOAHONW CHCTEMAaTHUECKON HOMEHKIIATYpE.

Penrenue mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUN Ha CBONCTBA OPraHMUECKUX COCIUHEHUM OTIEIbHBIX
KJIACCOB

JlaGopaTopHasi paGora

JlabopaTopnast padota “IIpeBpailieHus1 OpraHMueCKIX BEHIECTB IpU HarpeBaHuu'.
[TonyueHue »TUNIEHa U U3YYEHHUE €r0 CBOMCTB. MoAeIrpoBaHie MOJIEKYJI U XUMHUYECKUX MPEBpaIllEeHU Ha MpUMepe
9TaHa, TUJICHA, al[eTUIIEHA U JIp.

Ilpogheccuonanvno-opuenmuposannoe cooepiicanue [IK2.5.

JIP9

JIP10

IIpakTH4yeckue 3aHATHS P11

Xumuueckuti cocmag MOOWUX U YUCHAUUX CPeOCmE JP14

JIP 16

JIP19
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue K 1.1.
[K 2.5.
K 3.1.

Teopemuueckoe o0yuenue AsmomooOUIbHOE MONAUBO: OEH3UHBI, OU3ETbHOE MONIUBO. XUMUYECKUU cOocmas u JIP 9

ceoticmea. Kpexune Heghmu JIP10

JIP14

JIP 16

Tema 4.3. OcHOBHOe cojiep:KaHue OK 01
Wnentuduxanus TeopeTnueckoe o0ydenne OK 02
OpraHMYeCKNX BEUICCTB, UX | BuoopraHndeckue coenuHeHus. [IpuMeHeHne M Ouonoruyeckas poib yriaeBojoB. OKHCIEHHE YIJIEBOAOB — OK 04
SHa4C€HHE U TIPUMCHCHUC B WCTOYHHMK SHEPruM >KUBBIX OpraHu3MoB. OOJIaCTH NPUMEHEHUs aMHHOKHUCIOT. [IpeBpamieHus OelKOB MHUINK B HK 1.1.
ObITOBOM 1 opranusme. buonornueckue yHkuum OenkoB. buonorumueckue (yHKIHH KUPOB. Ponb opraHnyeckoil XMMUU B 1K 2.5.
TIPOM3BO/ICTBEHHOM peleHny npobiieM MUIEeBor Oe30MacHOCTH 1K 3.1.
ACATCILHOCTH ICTIOBCKA PoJib OpPraHuYecKod XMMHUHU B PEIIEHUH TIPOOJIEM SHEPreTHIECKON GE30MACHOCTH, B Pa3BUTHH MEIUIMHBI, CO3MaHUN 1K 3.5.

HOBBIX MaTE€PHUAJIOB, HOBBIX UCTOYHHUKOB SHEPIUH (aJIbTEPHATUBHBIE HCTOYHHUKH dHEPruu). OmacHOCTh BO3AECHCTBUS JIP 9

Ha OJKUBBIE OpraHU3Mbl OPraHWYECKHUX BEUIECTB OTACIBHBIX KJaccoB (YyIrJIEBOIOPOIBI, CIHUPTHI, (HEHOIBI, JIP10

XJIOPOPraHWYECKHE TPOU3BOJIHBIC, AJIBJIETUBI U JIP.), CMBICIH MTOKa3aTelsl MPEeleNbHO TOMYCTUMON KOHIIEHTPAIHH JJ_[III; 112

JlaGopaTopHble 3aHITHSA
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JlaGopaTopnast padota: “HaeHTuduKays OpraHuuecKiuX COeIMHEHUH OTNIENIbHBIX KIaccoB” JIP19
Wnentudukarys opraHM4ecKHX COeIMHEHHH OTIENbHBIX KJIACCOB (Ha MpHMEpe allbJerujIoB, Kpaxmaia, YKCYyCHOM
KUCIIOTBI, OENKOB M T.II.) C HCIIONB30BaHHEM HX (PU3MKO-XMMHYECKUX CBOMCTB M XapaKTEpHBIX KaueCTBEHHBIX 1
peakimid. JleHarypauus Oenka npu HarpeBaHuu. llBeTHble peakiun OenkoB. BO3HUKHOBEHHE aHAIMTHYECKOTO
CHUTH&Ja C TOYKH 3PEHUS XHMMHYECKHX IMPOIECCOB IPU IPOTEKAHWW KAadyeCTBEHHON pEeakIMH, IT03BOJISIONIeH
WACHTUGHUIMPOBATH MPEIIOKEHHBIE OPraHNYeCKHe BEIIeCTBa
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 1 HK 1.1
MK 2.5.
MK 3.1.
JIP 9
Teopemuueckoe o0yuenue Xumuueckue cnocodbl OUUCMKYU 08UaAMeis U MONIUGHOU CUCTEMb] 1 ﬁg}g
JIP 16
JIP19
Konrtposasnast paéora 3 CTpyKTypa 1 CBOWCTBa OpraHMYECKHX BEIIECTB 2
Pa3pea 5. Kunernueckue u TepMognHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKImii 4
Tema 5.1 Cxopoctb OcHoOBHOe cojiep:KaHue 3 OK 01
XHMHYEeCKHX PeaKIMii. TeopeTuyeckoe 06yueHne 2 OK 02
Xumudeckoe paBHOBeCHe [ CkopocTh peakiliH, ee 3aBUCHMMOCTh OT Pa3iMuHbIX (PAKTOPOB: MPUPObI PEATHPYIOIIMX BEIIECTB, KOHIEHTPAIMH 1K 1.1.
pearupymomux BELIeCTB, TEMIEPATYphl U IJIOMAIN PEaKIMOHHOW MOBEPXHOCTH. TeroBeie d3QQEeKThl XUMHUECKUX 1K 2.5.
peaxiuii. DK30- M SHIOTEPMUYECKHE, PEAKIIHH. 5 1K 3.1.
OOpaTtuMocTh peakiuii. XHMHYECKOE pPaBHOBECME W €ro CMEIeHWe MOoA JEHCTBUEM pa3iMyYHbIX (aKTOPOB JIP14
(KOHILIEHTpAIMs PEareHTOB WJIM TPOIyKTOB PEaKIUH, AaBICHUE, TEMIIepaTypa) Ul CO3AaHMs ONTHMAIBHBIX yCIOBUIl JIP 16
poTeKaHus XuMudeckux npoueccos. [Ipuaimn Jle [laTense
IIpakTHYecKkue 3aHATUS 1 OK 01
. OK 02
Pemenne npakTHKO-OPUEHTHPOBAHHBIX 3a/laHWi Ha aHanu3 (aKkTopoB, BIHSIONIMX HAa HM3MEHEHHE CKOpPOCTH K 1.1
XMMHYECKOH peaknuu, B T.4. C TO3UIMI DKOJOTMYECKH IIENeco0OpasHOro MOBENeHUs B OBITY M TPYJOBOH JIP 9
JIeATENBHOCTH B LIEISIX COXPAHEHHsSI CBOETO 37I0POBbSl M OKPY’Karolel IPUPOJHON Cpelibl. 1 JIP10
Pemenne NpaKkTHKO-OPHEHTHPOBAHHBIX 3aJaHMi Ha mnpuMeHeHne npuHiuna Jle-Illatense aIs HaxoXIeHUS JIP14
HalpaBJIeHHUsT CMELIEHHs PaBHOBECHS XHMHUYECKOM peaklUWW M aHaiu3 (aKTOpOB, BIHSIOMIMX HA CMEIIeHHe JIP 16
XMMHYECKOTO PaBHOBECHS
p JIP19
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 1 HK 1.1
MK 2.5.
Teopemuueckoe o0yuenue Xumuueckas kopposus. Cpeocmea 0 3auumbl C8APHBIX UBOE OM KOPPO3UU 1 1K 3.1.
MK 3.5.
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JIP9

JIP10
JIP11
JIP14
JIP 16
JIP19
Pazneu 6. PacTBOpbI
Tema 6.1. OcHoOBHOe cojiep:KaHue OK 01
[TonsiTue o pacTBOpax TeopeTuueckoe ooyuenue OK 02
PactBopenue kak (hu3MKO-XMMHUYECKHiA mporecc. PactBopsl. CriocoObI IPUTOTOBICHUST PACTBOPOB. PacTBOPUMOCTD. OK 07
MaccoBasi ojsi pacTBOpEeHHOro BemiectBa. CMBICT TOKAa3aTes MPEACTBbHO JOMYCTUMON KOHIIGHTPAIMA U €ro 1K 3.5.
MCIIOJIb30BAHUE B OIIEHKE IKOJIOTMYECKOM O€30IacHOCTH. JIP9
[paBuia 3KOIIOrHYECKH [IEIeCO00Pa3HOr0O MOBEICHHS B OBITY M TPYJOBOU JEATEIFHOCTU B IENAX COXPAHEHHSI CBOCTO JIP10
3M0POBBSI U OKPYXKAIOIICH MPUPOTHON Cpeibl; OMACHOCTh BO3JCHCTBHS HA JKUBBIC OPraHU3MBI OMPEICICHHBIX JIP14
BEIIECTB. PelieHne MpaKkTUKO-OPHEHTHPOBAHHBIX PACUCTHBIX 3aJIAHUH HA PAaCcTBOPBI, UCIONb3yeMbie B OBITOBOW U JIP 16
MPOU3BOJICTBEHHOMN JICITEIHLHOCTH YEIIOBEKa
Ilpogpeccuonanvno-opuenmuposannoe cooepricanue 1K 3.5.
JIP 9
Teopemuueckoe odyuenue Pacmeopumenu, npumensiemvle npu npouzeoocmee pabom. Xumusi 6 npoyecce OKpacKu JIP10
asmomoobunel JIP14
JIP 16
Tema 6.2. HccnenoBanue OCcHOBHOe cojiep:KaHue OK 01
CBOWCTB pacTBOpOB JlaGopaTopHble 3aHATHS OK 02
OK 04
IK 1.1.
Jla6opaTtopHas pa6ota «[IpuroToBieHHE PaCTBOPOBY. K 2.5.
[IpurorosiieHue pacTBOPOB 3aJaHHOIN (MacCOBOM, %) KOHIIEHTpAIMHU (C MPAKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) U 1K 3.1.
orpesieieHKe Cpeibl BOJHBIX PACTBOPOB. IIK 3.5.
Pelienue 3a/1a4 Ha IPUTOTOBJIEHHUE PACTBOPOB JIP14
JIP 16
JIP19
Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue OK 01
OK 02
Teopemuueckoe ooyuenue Texnuxa b6ezonacnocmu npu pabome ¢ MOKCUUHLIMU BEUJECMEAMU NPU NPOU3BOOCHIBE OK 04
pabom (macna, cMasKu, Monaugo) HK 1.1.
Bpeonvie sewgecmaa, svioensiemvle 6 301y pabouetl 30Hbl EE g?
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IK 3.5.

JIP9
JIP10
JIP14
JIP 16
JIP19
Pazoen 7. Xumun 6 0Oblmy u npouzeoocmeenHHoil Oeamenvhocmu uenogeka (Ilpogpeccuonanvno-opuenmuposannoe 4 OK 01
cooepicanue) OK 02
Xumust 6 Ovimy u Ocnosnoe cooeprcanue 4 OK 04
npou3600CmeenHol OK 07
DesImenbHOCIL YeI06eKa Teopemuueckoe o0yuenue 2 MK 1.1.
Hogetliwue odocmudicenuss Xumuueckoti HAyKU U Xumuueckou mexuonocuu. Ponv xumuu 6 obecneuenuu K 2.5.
9KOJI02UHECKOl, IHepeemu4eckol U nuwesol besonacHocmu, pazsumuu mawuxocmpoenus. Ilpasuna noucka u 5 K 3.1.
AHANU3A XUMUYECKOU UHDOpMAayUY U3 PATUYHBIX UCTIOYHUKO8 (HAYUHASA U YYeOHO-HAYUHAs TUmMepamypd, cpeocmed IIK 3.5.
Maccosotl ungopmayuu, cemov Unmepnem) JIP 9
Ilpaxmuueckue 3anamus JIP10
Touck u ananuz xeticog 0 NPUMEHEHUU XUMUYECKUX 8EWeCME U MeXHONI02Ull ¢ yuyemom 6yoyujeti npogeccuoHanbHo JIP 11
O0esamenvHOCU N0 MeMaM: BaAdiCHelulue asmoMoOuIbHble MAMepuansl, KOHCHMPYKYUOHHbIE MAMEpPUansl, Kpacku, ) JIP14
CMEKI0, KEPAMUKA, MAMEPUANbL OIS INEKMPOHUKU, HAHOMAMEPUATbL, MEKCMUNbHbIE GOJIOKHA, ObIMOBAS. XUMUSL. JIP 16
Sawuma: [Ipeocmasnenue pe3yibmamos pewenis Kelicos 8 popme Munu-00K1aoa ¢ npeseHmayuel JIP19
IIpome:xyTouHas arTecTanus M0 AUCHMILIAHE (324€T) 2
Bcero 72
2.2.2 TemaTH4ecKHii IUIAH U COJepP:KaAHUE JUCIMILUINHBI « XuMus» 1is npodeccun 23.01.17 MacTep 110 peMOHTY M 00¢/1YKUBAHUIO ABTOMOOMIeI
IIK 1.1. Onpeodensaimb mexHuueckoe cCOCMosIHUE a8MoMOOUNbHBIX 08Ueameel.
1IK 2.5. Ocywecmensams mexnuueckoe 00CnyHcuganue agmomoOulIbHbuIX Ky30608.
1IK 3.5. Ilpouzeooums pemonm u oOKpacky K)y30808.
HanMeHoBaHue pa3iesioB Coaepxanue yueOHOro marepuasa (OCHOBHOE U NPO(eccUOHAIBLHO-0PHMEHTUPOBAHHOE), JIA00PATOPHbIE U Oobem dopmupyemble
W TeM NMpaKTHYeCKHe 3aHATHS, MPHKJIATHOH MOTYJIb 4acoB KOMIIETEeHIHH
1 2 3 4
OcHOBHOe cojep:kaHue 56
IIpodeccnoHaTbHO-OPHMEHTHPOBAHHOE COJEpPKAHME 16
Paznen 1. OcHOBBI CTPOEHHUS BellleCTBA 6
Tema 1.1. 4 OK 01

OcHoBHOe coep:kaHHe
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CtpoeHne aTOMOB TeopeTndeckoe o0yueHnue 2 JIP14
XUMHUYCCKUX 3JICMCHTOB U | CoBpeMEHHAst MOJENb CTPOCHHUS aroMa. CHMBOMMUYECKMH SI3BIK XUMHM. XHUMUYECKHI 3J€MEHT. DJEeKTpOHHAs JIP 16
TIPUPO/Ia XUMHYECKOH KoHurypanusi aroma. Krmaccudukanus XUMHYECKUX DJIEMEHTOB (S-, p-, d-anmemeHThl). BasieHTHbIE 3JIEKTPOHBI. 5
CBA3H BaneHTHOCTb. DNeKTpOHHasl MPUPOAA XUMUYECKOH CBSI3H. DJIEKTPOOTPHUIATENBHOCTh. BUABI XUMHUYECKOH CBSI3U
(xOBaJleHTHAs, HOHHASI, METAIIIMUECKasl, BOAOPOHAS) U CIIOCOOBI €€ 00pa30BaHuUs
IIpakTH4yeckue 3aHATHS 2
Pemenue 3amaHMi Ha HCIONB30BAHUME XMMHUYECKOM CHMBOJMKM M Ha3BaHUM COECAMHEHHM 10 HOMEHKJIAType
MEXIYHAPOAHOTO COI03a TCOPETHUECKONM M MPUKIAAHON XUMUM U TPUBHAIBHBIX HA3BaHUI Ui COCTABJICHUS
XMMHUYECKUX (POPMYJI IBYXaTOMHBIX COCIUHEHUI! (OKCHUA0B, CYyNb(UIO0B, THAPUIOB U T.I.) U JIPYrUX HEOPraHUYECKUX
COEAMHEHUH OT/IENIBbHBIX KIIACCOB. 2
IIpakTHueckue 3afaHUsi HAa YCTAHOBICHHME CBA3M MEXIY CTPOCHHEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U
MNEPUOANYECKUM H3MEHEHHUEM CBOICTB XUMMYECKUX 3JIEMEHTOB M UX COCIUHEHHH B COOTBETCTBUU C MOJIOKEHHEM
Ileproanueckoil cucTeMsl.
Tema 1.2. OcHOBHOe cojep:kaHue 1 OK 01
Ieproauyeckuii 3akoH U IlpakTHyeckue 3aHATHSA 1 OK 02
tabmuua /.M. Menzaeneena I = JIP14
epHOANYECcKas CUCTeMa XUMHUECKUX eMeHToB J[. 1. MenneneeBa. @usnueckuii cMpicn Ileproandeckoro 3aKoHa P 16
JA.U. Menneneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB, 00Pa3yeMbIX MU IIPOCTHIX U
CJIOKHBIX BEILECTB B COOTBETCTBHUHU C MOJIOKEHUEM XMMHUUECKOr0 1eMeHTa B Ilepuoauueckoii cucreme. 1
MupoBo33peHueckoe U HayuHoe 3HaueHue Ilepuoauueckoro 3akona J[.J1. Menneneesa. Ilpornossl JI.11. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKUX HJIEMEHTOB.
Ilpogheccuonanvrno-opuenmuposannoe cooepiicanue 1 1K 1.1
IIpakTH4yeckue 3aHATHS EE gg
Pewenue npakxmuxo-opuenmuposanubix meopemuyeckux 3a0aHull Ha Xapakmepu3ayuio XUMU4eckux 21emMeHnmos .
«Memannuueckue / Hememannuueckue c8oOUCMEd, dEKMPOOMPUYAMETLHOCIb XUMUYECKUX DNeMEHMO8 8 1 JJIIII; 112
COOMBEMCMEUL C UX INEKMPOHHBIM CIPOEHUEM U NOTONCEHUEM 8 NEPUOOULECKOTl CUCEME XUMUUECKUX INEMEHNO08
J.U. Menoeneesay JIP19
Pazpnen 2. Xumnueckue peakuuun 10
Tema 2.1. Tunsl OcHoOBHOe cojiep:KaHue 4 OK 01
XMUMUYECKUX PeaKkIui Teopernyeckoe o0yueHnue 2 JIP 9
Knaccuguxanus 1 TUIIBI XUMHUYECKUX PEaKLUil ¢ ydacTHeM HeopraHuueckux BemecTs. CocTaBiIeHUE YpaBHEHU JIP10
peakiuil COeMHEHUs], PA3IOKCHUS, 3aMEIICHUS, 0OMEHA, B T.4. PEaKIUi TOPEHNUs], OKHCICHUA-BOCCTAHOBIICHHS. JIP11
YpaBHEHHUS OKUCIIEHUSI-BOCCTAHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. CoCTaBlIeHUE U 2 JIP14
ypaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUI METOIOM AJICKTPOHHOr 0 OanaHca. OKUCIUTEIBHO- JIP 16
BOCCTaHOBUTEJNIbHBIC PEAKLIUU B IPUPOJIE, TPOU3BOACTBEHHBIX MPOLIECCAX U KU3HEAEATEILHOCTU OPraHU3MOB JIP19
IIpakTH4yeckue 3aHATHS 2
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KonuuecTBeHHBIC OTHOIICHHUS B XUMUU. OCHOBHBIC KOJIWYECTBEHHBIC 3aKOHBI B XHMMHHU H pacucThl O YpaBHCHUAM
XUMHUYCCKUX peaxunﬁ. MoJb Kak eIMHHUIIA KOJWYeCTBa BCHICCTBA. MOJ'IHpHaH Macca. 3aKOHBI COXpaHCHUS MACChbl U

sHepruu. 3akoH ABoraapo. MonspHblii 06beM ra3oB. OTHOCHUTENIbHAS IIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHHAIM 2
XMMUYECKHX PEAKIUH C UCIOIb30BAHUEM MacChl, 00beMa (HOPMAaJIbHBIEC YCIIOBHSI) Ta30B, KOIMUECTBA BELIECTBA
Tema 2.2. OcHoOBHOe cojiep:KaHue 3 OK 01
DIEKTPOIUTUYECKAS Teopernyeckoe 00yueHue 2 OK 04
AVCCOLMALMS M HOHHBIH Teopust 37eKTPOIUTUYECKON aucconuanuu. MoHbBL. DIEKTPONUTHI, HEMICKTPONUTHI. Peaknuuu HOHHOrO oOMEHaA. JIP14
obMeH CocraBiieHre peaklUii MOHHOrO OOMEHA IyTEeM COCTABJICHMSI MX MOJHBIX U COKpAIEHHBIX HOHHBIX yPaBHEHWH. 2 JIP 16
KucnoTHO-0CHOBHBIE peakliuu. 3ajaHus Ha COCTABICHUE HOHHBIX PEaKIui JIP19
JlaGopaTopHble 3aHSITHS 1
JlaboparopHas paboTa “TUIbl XUMHUECKUX peaKiuii”.
HccnenoBanue TUMOB (II0 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOIIUXCS BEIIECTB) U MPU3HAKOB XUMHUECKUX 1
peakuuit. [IpoBeneHne peakuuii HOHHOTO 0OMeHa, ONPEAEICHUE CPEbl BOIHBIX PACTBOPOB. 3aJaHUsI HA COCTABICHUE
VOHHBIX PeaKIui
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 1 1K 1.1
MK 2.5
JIP 9
IIpakTH4yeckue 3aHATHS 1 JIP10
Xumuueckue npoyeccvl npu pabome aKKyMyIsAmopHou bamapeu JIP14
JIP 16
JIP19
KonTpoanHas padora 1 CTpoeHHE BEIECTBA M XUMUYIECKUE PEAKIUH 2
Pazpnea 3. CTpoeHue U CBOIICTBA HEOPraHMYeCKUX BelllecTB 18
Tema 3.1. Knaccudukarus, | OcHOBHOe coep:KaHHe 3 OK 01
HOMEHKJIaTypa U ctpoeHHe | Teopernveckoe o0ydeHue 2 OK 02
HEOPraHMICCKNX BCIICCTE | TTpenver Heoprannyeckoil xumun. Knaccupuranys HEOPraHMIeCKUX BEMIECTB. [IPOCTHIE U CIIOKHBIE BENIECTBA. K 1.1
OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUABI, THPOKCUIBI, KUCIOTHL, COJIN). B3aMOCBsI3b HEOPraHUYECKUX TIK 2.5
BEIIECTB. ArperaTHsle COCTOSTHUSI BemecTa. Kpucrannuueckue u aMmopHbIe BelecTBa. THITBI KPUCTATUYECKUX ) TIK 3.5
peLIeToK (aTOMHas, MOJICKYNIApHAs, HOHHAS, METAJUTHUECKast). 3aBUCUMOCTh (PH3MUECKUX CBOMCTB BELIECTBA OT THUIIA JIP 9
KPUCTAJUIMYECKON peleTKH. 3aBUCUMOCTh XUMUYECKOH aKTUBHOCTH BEILIECTB OT BUAa XUMHUUECKOI CBS3U U TUIA JIP10
KpUCTAJUNTMYECKON pemeTky. [IpuunHbel MHOr00Opa3us BEIECTB JIP14
IIpakTHyeckue 3aHATHS 1 P 16
JIP19

HomMmenxkiaTypa HeOpraHMUECKHUX BELIECTB: HA3BaHHUE BEILECTBA UCXOJS U3 UX XUMUYECKOH (pOpMyIIbI UITH
COCTaBJICHHE XMMUYECKOH (OpMYIIbI HCXOsI U3 Ha3BaHUA BelecTBa o MexxayHapoaHoi (MIOITAK) umm
TPUBHUAJIBHOM HOMEHKJIATYpE.

Penienne mpakTHueckux 3aJjaHuii 1Mo Kiaccu(UKalui, HOMEHKIATYpE U XUMHUYECKUM (OpMYJIaM HEOPraHUYEeCKUX
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BEIIECTB PA3IUUHBIX KJIACCOB (YTapHBIM Tra3, YIJIEKHCHIBIH ra3, aMMHak, raiieHas H3BeCTb, HEralleHas U3BECTb,
MUTHEBAS COMIA U JAPYTHX): HA3bIBATh U COCTABIATH (POPMYJIBI XMMUYECKUX BEIIECTB, ONPEACIATh NPUHAICKHOCTD K
kiaccy. VICTOUHUKH XUMUYecKoil HH(popMaIuu (CpeAcTB MaccoBoi nH(popmMaruy, cetb MHuTepHeT u apyrue). [louck
nH(pOpMAIMK O HA3BAHUSIM, UICHTU(DHUKATOPAM, CTPYKTYPHBIM (opMyIaMm

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue K 1.1
JIP9
JIP10
IIpakTHYecKkue 3aHATHS JIP14
Xumuueckue npoyeccul 8 0gueamene 6HymMpeHHe20 C2opaHus JIP 16
JIP19
Tema 3.2. ®usuxo- OcHoOBHOE coiep:KaHHE OK 01
XUMHYECKHE CBOMCTBA TeopeTuueckoe ooyuenue OK 02
HCOPraHUYCCKUX BCIICCTB | Mertasuibl. O0mue Qu3nveckue 1 XUMHUYECKHE CBOMCTBa MeTawioB. CrocoObl moiydeHusl. 3HaueHWe METajsioB U 1K 1.1
HEMETAJUIOB B MPUPOJE U >KU3HEAEATENbHOCTH 4YeJOBEeKa M OpraHu3MoB. Koppo3usi MeTanaoB: BUABI KOPPO3UH, 1K 2.5
CrocoOBI 3aIUTHl METAJUIOB OT KOPPO3HH 1K 3.5
Hemeramnbl. O0mue ¢uznyueckie U XMMUYECKHE CBOMCTBa HeMeTalsioB. Tunuunble cBoiicTBa HemeTtamioB [V— VII JIP 9
rpymnn. Knaccugukanus 1 HOMEHKIIATypa COeAMHEHUH HeMeTalioB. KpyroBopoThl OMOT€HHBIX DJIEMEHTOB B MPUPOJIE JIP10
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEHIECTB (OKCHI0B, THAPOKCUIOB, KUCIIOT, CONIEH U Ap.). jg}‘l‘
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COSTMHEHNH, BBICIIIMX OKCHIOB IIP 16
THIPOKCUIIOB P19
IIpakTHyeckue 3aHATHS
CocraBneHre ypaBHEHMH XHMHYECKHX DPEaKIMid C y4acTHEM IMPOCTBIX U CIOXKHBIX HEOPraHWYECKHUX BEIIECTB:
METAJIJIOB U HEMETAJIOB; OKCHIOB METAJIOB, HEMETAUIOB U aM(OTEpHBIX JIEMEHTOB; HEOPraHWYECKHX KHCIIOT,
OCHOBaHMH U aM(pOTEPHBIX THPOKCUIOB; HEOPTAHUYECKHUX COJIEH, XapaKTePU3YIOLINX UX CBOWMCTBA.
Penienne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETUUYECKHUX 3a/JlaHUil Ha CBOKCTBA, COCTaB, MOJyueHHE W Oe30macHoe
WCIOJIb30BAHNE BAXKHEUIIMX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOM IS TEIbHOCTH YelIoBeKa
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue MK 1.1
K 2.5
IIpakTH4yeckue 3aHATHS JIP14
Memannwt u cnaaswl, npumeHsemvle npu npouzsoocmee pabom. OKUCTUMENLHO-80CCMAHOBUMENbHBIE PEaKYUU. JIP 16
JIP19
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 1K 1.1
JIP9
TlpakTHYecKne 3aHsATHS JIP10
Xumuueckuii cocmas 6bIXJIONHbIX 20308 JIP11
JIP14
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JIP 16

JIP19
Tema 3.3. Unentudukanus | OcHOBHOe coep:kaHmne OK 01
HEOPraHWYEeCKHUX BEILECTB JlaGopaTopHble 3aHATHSA OK 02
OK 04
JlabopaTopnast paborta «neHTrudukanms HeopraHM4eCKUX BELIECTBY. TIP14
Pemrenne skcrnepMMEHTATBHBIX 3aJa4 110 XUMHYECKUM CBOWCTBAM METANJIOB U HEMETAJJIOB, MO PACIIO3HABAHUIO U 1P 16
MOJIy4YEHUIO COEIMHEHNH METAJUIOB U HEMETAJLIOB. 1
Wnentudukanyss HEOPraHWYECKUX BEIIECTB C HCIOIb30BAHUMEM HX (DU3MKO-XMMHUYECKMX CBOMCTB, XapaKTEpPHBIX JIP19
Ka4ueCTBEHHBIX peakuuii. KauecTBeHHBIE peakliui Ha Cyab(haT-, KapOOHAT- U XJIOPUA-aHHOHbI, HA KATHOH AMMOHUSI
Ilpogheccuonanvhno-opuenmuposannoe cooepiicanue 1 OK 01
OK 02
OK 04
Teopemuueckoe o0yuenue 1 JIP14
Heopeanuueckue mamepuanol 6 MQUUHOCIPOCHUU JIP 16
JIP19
KonTposnHas pabora 2 CBolCTBa HEOPrAaHUYECKUX BEIECTB 2
Pazpnea 4. CTpoeHue U CBOIICTBA OPraHMYeCKHX BeleCTB 24
Tema 4.1. Knaccudukarus, | OcHOBHOe coep:KaHHe 4 OK 01
CTpOCHHE U HOMEHKIATypa | TeopeTnueckoe o0yueHmne 2 MK 1.1
OPraHM9IECKUX BEIICCTB IlosiBiieHUE U pa3BUTHE OPraHUYECKOM XUMUU Kak Hayku. [Ipenmer opranuueckoil xumuu. MecTo U 3HaueHue 1K 2.5
OpPTraHUYECKOIl XMMHHU B CHCTEME ECTECTBEHHBIX HAYK. 1K 3.5
XUMHUECKOE CTPOCHME KaK TOPSAOK COCAMHEHHs aTOMOB B MOJEKyJE COTJIACHO HMX BaJeHTHOCTH. OCHOBHBIE JIP14
MOJIOXKEHUS] TEOPUU XUMHUYECKOTO CTPOEHHSI OpraHHYecKHX coequHeHuil A.M. Bytineposa. YriepomaHslii ckener JIP 16
OpPraHUYECcKOil MOJEKyNbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMMHUYECKOTO CTpOEHHs Mojekyl. M3omepus u ) JIP19
U30MEpHL.
IousitTue o ¢yHkuuoHaneHON rpynme. Pamguxan. IlpuHnMOsl KiaccUHUKALUU OPraHUYECKUX COECTUHEHUIM.
MexnyHaponHasi HOMEHKJIATypa U IpPUHIMNBI HOMEHKIATYpbl OpraHuueckux coenuHeHuit. Ilonsitue 00
a30TCOICPKAIMX COETUHEHUSAX, OHONOTHMUECKM AaKTHBHBIX BellecTBaxX (yIJeBojax, XHUpax, Oeiakax H Ap.),
BBICOKOMOJIEKYJISIPHBIX COCUHEHUSIX (MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO)
IIpakTHyeckue 3aHATHS 2
HomenxnaTypa OpraHH4ecKHX COEAMHEHMH OTIEIBbHBIX KIIAcCOB (HACHILIEHHbIE, HEHACBHIIICHHBIE U apOMaTHYECKUE
YTJIEBOJOPOABI, CHUPTHI, (PEHOMBI, ANbAETU/bI, KETOHbI, KapOOHOBbIE KHUCIOTHI M Ap.) CocTaBieHHE MOIHBIX U
COKpAIIIEHHBIX CTPYKTYpPHBIX (DOPMYJ OPraHHYECKUX BELIECTB OTJCIBHBIX KJIACCOB, UCIONB3YSl UX HA3BaHUS I10 )

CHCTEMAaTH4ECKON U TPUBHAIBHOM HOMEHKIAType (3TWIIEH, alleTWJIeH, IIHLEepuH, (peHon, Gopmanbaerus, ykcycHas
KHCNIOTa, MMUIUH). PacueTsl mpocteiiieil (opMyIbl OpraHU4ecKoi MOJNEKYIbl, UCXOAS U3 3JIEMEHTHOr0 COCTaBa (B

%)
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Tema 4.2. CBolicTBa
OpraHMYECKUX COEIMHEHUN

OcHOBHOE coiep:KaHHE

Teopernyeckoe o0yueHnue

OU3UKO-XUMUYIECKUE CBOWCTBA OPraHUYECKHX COCIMHEHUI OTIEIBHBIX KIACCOB (OCOOCHHOCTH KiIACCH(DUKAIMKA U
HOMEHKJIATYPhl BHYTPU KJIacca, TOMOJOTMYECKU psin u obmas Qopmyna; uoMepus; (QU3MUECKHE CBOICTBA;
XMUMHYECKHE CBOMCTBA; CIIOCOOBI TOTYUESHHUST):

— MpeJeNbHbIE YIIIEBOMOPOIbI (ATKAHBI U IIMKIOATKAHBI). [[OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOUYHUKOB TEIlIa
B TIPOMBINUICHHOCTH ¥ ObITy. CBOWMCTBA MPUPOTHBIX YIJIEBOIOPOIOB, HAXOXICHHE B MPHPOAC W IPUMCHCHUE
QJIKaHOB;

— HemnpeJebHbIC (AJKCHBI, AJKAHBI U AJKAJWCHBI) M apOMAaTHYECKHE YIJIEBOIOPOAbl. ['OpeHHe aneTHicHa Kak
MCTOYHHUK BHICOKOTEMITEPATYPHOrO TUIAMEHH JJIsl CBAPKU M PE3KU METAJLIIOB

— KUCIIOPOACOJEPXKAIIUE COCAUHEHHs! (CIMPTHI U (hEHOMBI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, adbJCTUABI U KETOHBI,
XKUPBI, yrIeBobl). IIpakTudyeckoe MpUMeHEHNEe STUIICHTIINKOINS, IIIuIepuHa, (eHona. [Ipumenenue gopmansaeruaa,
areTanbJeruia, yKCyCHOM KHCIOThl. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT. Motoliue CBOMcTBa MbLIa

— azoTco/epKaliue COeqUuHEeHHs (aMHUHBI W aMHUHOKHUCIOTHI, Oenku). BBICOKOMOJEKYNIspHbIE COEIUHEHUS
(cuHTeTHYECKHE U OMONOrMYecKU-aKTUBHBIE). MOHOMEp, MONMMEp, CTPYKTypHOE 3BeHO. [lonmnMmepusanus sTuiieHa
KaK OCHOBHOE HAIIPaBJICHUE €T0 UCIONb30BAHMUS.

I'eHeTnyeckas CBsI3b MEXy KJIaCCAaMU OPraHWYECKUX COEIMHEHHH

IIpakTH4yeckue 3aHATHS

CaoiicTBa OpraHn4eCKux COEIMHEHUN OTACNbHBIX KJIAaCcCOB (TpI/IBI/IaJ'H)HaSI n MCXKAyHapoaHass HOMEHKJIATypa,
XUMHUYCCKUEC CBOﬁCTBa, CITIOCOOBI HOJ'Iy‘{eHI/IH)Z MpeaAciIbHbIC (aJ'IKaHI)I u HI/IKJ'IO&J'IKaHLI), HEOPEACIIbHbIC (aJ'IKeHLI,
AJIKMHbI M aJ'IKaI[I/IeHI)I) U apoOMaTUYCCKUC YTJIEBOAOPOAbI, CIUPTBI U Q)GHOHLI, Kap6OHOBI>IC KHUCJIOTBI U 3(1)I/IpI>I,
AJIbACTHU/IbI U KCTOHBI, aMHWHbBI W AMUWHOKHCIIOTBI, BBICOKOMOJICKYJISIPDHBIC COCAMHCHMUA. 3aZ[aHI/I5[ Ha COCTaBJICHUC
ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ C Y4aCTHEM OPraHNYCCKNX BCHICCTB HA OCHOBAHNHU UX COCTAaBa U CTPOCHUS

CocraBiieHHEe CXeM peakiui (B TOM 4YHCIE IO MPEJIOKEHHBIM LEMOYKaM IPEeBpalleHH), XapaKTepU3YOLIIX
XMMHUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHMH OTJCIBHBIX KJIACCOB, CHOCOOBI MX IOMY4YEHUS UM Ha3BaHUE
OpPraHUYECKUX COCAMHEHHH M0 TPUBUATBHON WU MEXIyHApOAHONW CHCTEMAaTHUECKON HOMEHKIIATYpeE.

Penrenue mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3alaHUN Ha CBONCTBA OPraHMUECKUX COCUHEHUM OTIEIbHBIX
KJIACCOB

JlaGopaTopHasi paGora

JlabopaTopnast padota “IIpeBpaiieHus1 OpraHMYeCKIX BEHIECTB IpU HarpeBaHuu'.
[TonyueHue TUNIEHa U U3YYEHHUE €r0 CBOMCTB. MoAeIpoBaHie MOJIEKYJI U XUMHUYECKUX MPEBpAIllEeHU Ha MprUMepe
9TaHa, TUJICHA, Al[eTUIICHA U JIp.

OK 01
OK 02
OK 04
K 1.1
MK 2.5
MK 3.5
JIP 9
JIP10
JIP14
JIP 16

JIP19

Ilpogheccuonanvro-opuenmuposannoe codeprcanue

IIpakTH4yeckue 3aHATHS
Xumuyeckuti cocmag MOIOWUX U YUCIAUWUX CPEOCE

K 1.1
MK 2.5
JIP 9
JIP10
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JIP11

JIP14
JIP 16
JIP19
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue MK 1.1
MK 2.5
JIP 9
Teopemuueckoe odyuenue JIP10
Aemomobunvroe monaugo: 6eH3unbsl, OuserbHoe monaueo. Xumudeckui cocmas u ceovicmea. Kpexune negpmu TIP14
JIP 16
Tema 4.3. OcHoOBHOe cojiep:KaHue OK 01
Wnentuduxanus TeopeTnueckoe o0yyenne OK 02
OpPraHUYECKHUX BCILICCTB, UX [ BuoopraHnudeckue coenuHeHus. IIpumeHeHne u Ouonoruyeckas poyib yriaeBonoB. OKHCICHUE YITICBOJOB — OK 04
3HAYCHUC U IPUMCHCHUC B [ CTOUHUK 3HEPIMU SKUBBIX OpraHu3MoB. OOJNacTH MpUMEHEHUsS aMUHOKUCIOT. IlpeBpaiieHus OelkoB MUIIK B 1K 1.1
OBITOBOI 1 opranusme. buonornueckue QyHkiuu Oenkos. buonmornueckue ¢GyHKIUM XKUpPOB. Ponb opraHmdeckoil XMMUHU B 1K 2.5
NPOM3BO/ICTBEHHOMH peleHny npoGeM MUIEeBol 6e30MacHOCTH JIP9
ACATCIBHOCTH HEIIOBEKA PoJib OpPraHWYecKOd XMMHHU B PEIIEHUH TIPOOJIEM SHEPreTHIECKON GE30MACHOCTH, B Pa3BUTHH MEIUIMHBI, CO3TaHUN JIP10
HOBBIX MaTEpUANOB, HOBBIX UCTOUHUKOB SHEPTUU (AJIbTEPHATUBHBIE HCTOUYHUKU 3HEpruu). OnacHOCTb BO3ACHCTBUS JIP14
Ha OKHUBBIE OpPTraHU3MBl OPraHUYECKUX BEIIECTB OTJCIBHBIX KJIACCOB (YIJI€BOMOPOIbBI, CIHUPTHL, (PEHOBI, JIP 16
XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AJTBACTUIBI U AP.), CMBICI TOKa3aTeNsl MPEAENbHO JOMYCTUMON KOHIICHTPAIUH JIP19
JlaGopaTopHble 3aHITHSA
JlabopaTopnast padora: “HaeHTuduKaIys OpraHuuecKiuX COeIMHEHUH OT/IENbHBIX KIacCcoB”
Wnentudukarys opraHMueCKUX COSAMHEHHH OTIECNBHBIX KJIAcCOB (HA MpHUMepe ajbJeTHA0B, Kpaxmaja, YKCYyCHOM
KHCJIOTBI, OEIKOB M T.I.) C HCHOIb30BAaHHMEM HUX (PU3UKO-XMMHUECKMX CBOICTB M XapaKTEPHBIX Ka4eCTBEHHBIX
peakuuit. JleHaTypauus Oenka Ipu HarpeBaHuM. l[BeTHble peakiuu OenkoB. BO3HHKHOBEHHE AHAIUTHUYECKOIO
CHUTHQJIa C TOUYKM 3PCHHUS XUMHUYCCKUX IPOLECCOB IpPHU MPOTEKAHMHM KAUCCTBEHHOM pEakIUM, IO3BOJISIOIEH
UACHTU(OUITPOBATH MPEATIOKEHHBIE OPraHUYECKHE BEIeCTBA
Ilpogheccuonanvno-opuenmuposannoe cooepicanue MK 1.1
MK 2.5
JIP9
Teopemuueckoe odyuenue JIP10
Xumuueckue cnocobvl ouucmky 08ucameris U MonaUGHOU CUCmembl JIP14
JIP 16
JIP19

KonTtpoannas pabora 3

CrpyKTypa H CBOICTBa OPraHNYECKUX BEILIECTB

Pazpgean 5.

Kunernueckue n TEPMOAUHAMUNYECCKHEC 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYIECCKUX pealcunﬁ
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Tema 5.1 CxopocTh OcHOBHOe cojep:kaHue 3 OK 01
XHMHYEeCKHX PeaKIHii. Teoperuyeckoe ooyueHne 2 OK 02
Xumuyeckoe paBHOBeCHe [ CkopocTh peakiliy, ee 3aBUCHMMOCTh OT Pa3iMuHbIX (PAKTOPOB: MPUPObI PEATHPYIOIIMX BEIIECTB, KOHIEHTPAIMH 1K 1.1
pearupyrouux BEIIECTB, TEMIIEPATYPBl U IUIOMAIH PEAKIIMOHHON MOBEPXHOCTH. TerioBbie 3 (EKTh XUMHUYESCKHUX 1K 2.5
peaxiuii. DK30- M SHIOTEPMUUECKHE, PEAKIIHH. 5 JIP14
O6paTMOCTh peakiuii. XUMHYECKOe pPABHOBECHE M €ro CMCIICHHE TO[ [CHCTBHEM pa3lHYHBIX (HaKTOPOB JIP 16
(KOHIICHTpAIIMSI PEAreHTOB MM MPOAYKTOB PEAKIMH, TaBICHHE, TEMIIEPATYpa) IJIs CO3aHUS ONTHMAIBHBIX YCIOBHI
npoTekanusi xumuaeckux npoueccos. [punimn Jle latennbe
IIpakTHYecKkue 3aHATUS 1 OK 01
OK 02
. MK 1.1
PelileHne MpPakTHKO-OPHEHTHPOBAHHBIX 3aJaHWi Ha aHanu3 (HakTOpOB, BIHMSIOMIMX HAa HM3MEHEHHE CKOPOCTH K25
XAMHYECKON peakiuu, B T.4. C TO3MUIHHA DKOJOTMYECKH LeJIeCO00pa3HOro TMOBEACHHUS B OBITY M TPYAOBOU K 3.5
IESITENIBHOCTH B IIENSAX COXPAHEHHSI CBOETO 3[0POBBsI M OKPYXKAIOIIEH TPUPOIHON CPEIBI. 1 JIP 9
PelieHne MpakTHKO-OPHEHTHPOBAHHBIX 3afaHuii Ha npuMmeHenne npuuuuna Jle-Illatenpe mms HaxoXICHHS JIP10
HAMpaBlCHHUS CMCIICHHS PABHOBECHS XHMHUYECKOM peakiu W aHanu3 (akTopoB, BIHUSIOMIMX HA CMEIICHHE 1IP14
XAMHYECKOTO PABHOBECHS JIP 16
JIP19
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 1 MK 1.1
K 2.5
K 3.5
JIP9
Teopemuueckoe odyuenue 1 JIP10
Xumuueckas kopposus. Cpedcmea 01 3auumsl 0m Kopposuul JIP11
JIP14
JIP 16
JIP19
Pa3zpnea 6. PacTBOpBI 4
Tema 6.1. OcHoOBHOe cojiep:KaHue 1 OK 01
[TonsTHe 0 pacTBOpax Teoperuyeckoe o0y4enune 1 OK 02
PactBopeHue kak ¢pu3nko-xummudeckuii npormecc. PactBopsl. CriocoObl MPUTOTOBICHHS PacTBOPOB. PacTBOPUMOCTS. OK 07
MaccoBast fmonsi pactBopeHHOro BernectBa. CMBICT MOKa3aTess MPENeTbHO MOMYCTUMOW KOHIICHTPAUWH U €ro 1K 1.1
HCIIONB30BAHHUE B OL[CHKE DKOJIOTHYECKOH O€30TacHOCTH. JIP 9
ITpaBua HKOIOTHYECKH LeTeCO00Pa3HOro MOBEICHHS B OBITY U TPYAOBOM NEATENFHOCTH B LICNSAX COXPAHEHHUS CBOETO 1 JIP10
37I0pOBbS. U OKPYXKAIOIEH HPUPOJHON CpEbl; OMACHOCTh BO3ACHCTBUSI Ha JKUBBIC OPraHH3MBbI OIMPEICTCHHBIX JJIIII’)IIAE

BCHICCTB. Pemenue MPAKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX 3aJlaHUi Ha PpacTBOpPLI, UCIIOJIB3YyEMbBIC B OBITOBOM U

MIPON3BOJICTB €HHOM JeATEIbHOCTH YeI0BEKa
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Ilpogheccuonansvrno-opuenmuposannoe codeprcanue

K 1.1

MK 3.5

JIP9

Teopemuueckoe odyuenue JIP10

Pacmeopumenu, npumensiemuie npu npouzsoocmee pabom. Xumus 6 npoyecce OKpacku agmomoouiet JIP14

JIP 16

Tema 6.2. HccnenoBanue OCcHOBHOe cojep:kaHue OK 01
CBOICTB pacTBOpOB JlaGopaTopHble 3aHATHSA OK 02
OK 04

K 1.1
JlabopaTopnast pabota «[IpuroroBieHne pacCTBOPOBY. K 2.5
ITpurorosieHre pacTBOPOB 3aJAHHON (MacCOBOI, %) KOHIIEHTpAIUHU (C MPAKTUKO-OPHEHTUPOBAHHBIMY BOIIPOCAMU) U K 3.5

OIpe/ieTIeHHe Cpe bl BOJHBIX PACTBOPOB. TIP14

Pemrenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB 7P 16

JIP19

Ilpogheccuonanvrno-opuenmuposannoe cooepicanue OK 01

OK 02

OK 04

K 1.1
Teopemuueckoe odyuenue 1K 2.5
Texnuxa be3onacnocmu npu pabome ¢ MOKCUYHBIMU BEWECNEAMU NPU NpOu3goOcmee pabom (Macia, CMA3KUu, 1K 3.5

monauso) JIP 9

Bpeonvie sewgecmaa, evioensiemuie 6 301y paboueli 30Hbl ABMOCEPBUCA JIP10

JIP14

JIP 16

JIP19

Pazoen 7. Xumun 6 Oblmy u npouzeoocmeenHHoil Oeamenvhocmu uenoseka (Ilpogeccuonanvno-opuenmuposannoe OK 01
cooepicanue) OK 02
Xumusi 6 Goumy u OcHogHnoe codeprcanue OK 04
npou3600CmeeHHol OK 07
OesimenbHOCIU 4eN08eKd Teopemuueckoe oByuenue MK 1.1
Hogetiwue Odocmudicenusi Xumudeckoti HAyKU U XuMmuueckou mexuonocuu. Ponv xumuu 6 obecneuenuu K 2.5
9KOJI02UYECKOl, IHepeemuiecKol U nuwegol b6esonacHocmu, pazsumuu mawurHocmpoenus. Ilpasuna noucka u IIK 3.5

AHANU3A XUMUYECKOU UHDOpMAYUY U3 PAZTUYHBIX UCTOYHUKOS (HAYYHAS U YUeOHO-HAYUHAS TUMEPamypd, cpeocmed JIP 9

Maccosotl ungopmayuu, cemov Unmepnem) JIP10

Ilpakmuueckue 3anamusn JIP 11

JIP14

Touck u ananuz xeticog 0 NPUMEHEHUU XUMUYECKUX 8EWeCME U MeXHONI02Ull ¢ yuyemom 6yoyujeti npogeccuoHanrbHol
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oesamenvHOCmU N0 MeMaM: BadiCHelulue asmoMoOuIbHble MAMepUansl, KOHCHPYKYUOHHbIE MAMEPUansl, Kpacku,
CMEKI0, KEPAMUKA, MAMEPUATbL OIS INEKMPOHUKU, HAHOMAMEPUATbL, MEKCMUNbHbIE BOJIOKHA, ObIMOBAS. XUMUSL.
Sawuma: [Ipedcmasnenue pe3y1omamos pewiens Kelicos 8 popme Munu-00KIa0a ¢ npe3eHmayuel

JIP 16
JIP19

IIpomeskyToOYHAsI aTTeCTANMS MO JTUCIHUIIHHE (3a4eT)

Bcero

72

2 TemaTHYecKHUIi JIaH U coJep:KaHue TUCHUINIMHBI «XUMHS» 1A cnenuaibHocTH 23.02.07 TexHuuyeckoe 00¢1y:KMBAHUE H PEMOHT ABTOTPAHCNIOPTHLIX CPE/ICTB

1IK 1.1. Ocywecmenams OuazHOCMUKY CUCTEM, Y3108 U MEXAHUZMOB A8MOMOOUTILHBIX 08Ueamenell.
1IK 4.2. IIpoooums pemonm nopexcoeHutl asmomoOulbHbIX KY30808.
1IK 4.3. IIposooums oKpacky asmomooOunbHbix Ky30608.

HanMeHoBaHue pa3iesioB Coaepxanue yueOHOro marepuasa (OCHOBHOE U NPO(PeccHOHAIBLHO-0PHUEHTUPOBAHHOE), JIA00PATOPHBIE U Oobem dopmupyembie
U TeM NPAKTHYECKHE 3AHATHS, NPUKJIATHON MOYJIb 4acoB KOMIETEeHIHH
1 2 3 4

OcHOBHOe cojep:kaHue 56
IIpogeccrnoHaTbHO-0PHEHTHPOBAHHOE COJEpPKAHNE 16
Paznen 1. OcHOBBI CTPOEHHUS BellleCTBA 6
Tema 1.1. OcHOBHOe coJep:kaHue 4 OK 01
Crpoenue aToM0B TeopeTnueckoe ofyueHne 2 JIP14
XUMHHUCCKHUX SJIEMEHTOB U | Coppemennas Mojenb CcrpoeHus atoma. CHMBOJIMYECKHM S3bIK XMMHM. XHMHYECKHI OSJIEMEHT. DJIEKTPOHHAs JIP 16
Ip1pOAd XUMHICCKON KoH(uryparus aroma. Kiaccudukanus XUMHYECKHX DJIEMEHTOB (S-, p-, d-371eMeHThI). BasjeHTHbBIE SIEKTPOHBI. )
CBA3H BasleHTHOCT. DIIEKTPOHHAs MPUPOJAa XMMHUYECKON CBSI3H. DIEKTPOOTPULATENLHOCTh. BHUIBI XUMHUYECKOH CBA3M

(KOBaJIEHTHAS, HOHHAS, METAJUIMIECKAS, BOIOPOIHAS) M CIOCOObI e¢ 00pa3oBaHMsI

IIpakTH4yeckue 3aHATHS 2

Penienue 3anaHuii Ha WCMOMB30BAHME XMMUYECKOM CHMBOJIMKMA W Ha3BaHWil COEIMHEHUH MO HOMEHKJIATYPE

MEXIYHAPOIHOrO COM3a TEOPETHYECKON M NPUKIAJHOW XMMHM W TPUBHAIBHBIX HA3BAHWMI Ui COCTABIIEHHS

XUMUYECKHX (DOPMYIT IByXaTOMHBIX COEMHEHNUH (OKCUIIOB, CYIb(QU/I0B, TUIPHUIOB U T.I1.) U APYTUX HEOPTaHUYECKUX

COEZIMHEHUH OT/IENBHBIX KIIACCOB. 2

[IpakTUYecKHe 3aJaHus HA YCTAHOBJIEHHME CBSI3M MEXKIY CTPOCHHEM aTOMOB XHMUYECKHX OIIEMEHTOB H

MEPUOMYECKMM HU3MEHEHHEM CBOMCTB XMMUYECKHX DJIEMEHTOB U MX COEIMHEHHH B COOTBETCTBUM C MOJOKEHHEM

Ilepronuueckoil CUCTEMBL.
Tema 1.2. OcHOBHOe cojep:kaHue 1 OK 01
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Ilepuonuueckuii 3aK0H U IIpakTH4yeckue 3aHATHS 1 OK 02
Tabmmia J1. 1. Menpeneesa [Tepnonuueckas cucrema xuMuueckux snemeHToB /.M. Menneneesa. @usnuecknii cMpici [leproguaeckoro 3akoHa JP14
JA.U. Menneneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB, 00Pa3yeMbIX MU IIPOCTHIX U JIP 16
CJIOKHBIX BEILECTB B COOTBETCTBHUHU C MOJIOKEHUEM XMMHUUECKOr0 1eMeHTa B Ilepuoauueckoii cucreme. 1
MupoBo33peHueckoe 1 HayuHoe 3HadueHue Ilepuoauueckoro 3akona J[.1. Menneneesa. Ilpornossl JI.11. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKUX JIEMEHTOB.
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 1 1K 1.1
Ilpaxmuueckue 3anamus 1K 4.2
Pewenue npaxmuxo-opuenmuposanubix meopemuyeckux 3a0aHUull Ha XapaKkmepu3ayuro XUMu4eckux 21emMeHmos TK 4.3
«Memannuueckue / Hememannuueckue c8oUCMEd, dEKMPOOMPUYAMETLHOCNb XUMUYECKUX DNeMEHMO8 8 1 P14
COOMBEMCmMEUL C UX INEKMPOHHLIM CHPOEHUEM U NOJIOJCEHUEM 8 NEPUOOUYECKOT CUCIEME XUMUYECKUX INEMEHMOEB JIP 16
JI.U. Menoeneesay JIP19
Paznesn 2. Xumuyeckue peakuun 10
Tema 2.1. Tumnst OcHOBHOe cojiep:KaHue 4 OK 01
XMUMUYECKUX PeaKkIui Teopernyeckoe o0yueHnue 2 JIP 9
Knaccuguxanus 1 TUIIBI XUMHUYECKHUX PEeaKLuil ¢ ydacTHeM HeopraHuueckux BemecTs. CocTaBlIeHHUE ypaBHEHU JIP10
peakiuil COeMHEHUs], PA3IOKCHUS, 3aMEIICHUS, 0OMEHA, B T.4. PEAKIUH TOPEHNUs], OKHCICHUA-BOCCTAHOBJICHHS. JIP11
YpaBHEHHUS OKUCIIEHUSI-BOCCTAHOBIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBlICHUE U 2 JIP14
ypaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUI METOIOM AJICKTPOHHOr0 OanaHca. OKUCIUTEIBHO- JIP 16
BOCCTaHOBUTEJIbHBIC PEAKLIUU B IPUPOJIE, TPOU3BOACTBEHHBIX MPOIECCAX U KU3HEAEATEILHOCTU OPraHU3MOB JIP19
IIpakTH4yeckue 3aHATHS 2
KonmnuecTtBeHHbIC OTHOIICHHUS B XUMHU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMUHU U PACUCThl M0 YPaBHEHUAM
XMMHUYECKUX peakiui. Moib Kak eJUHUIA KOJIMYECTBA BelllecTBa. MossipHas Macca. 3aKOHBI COXPAHEHUSI MAcChl U 5
sHepruu. 3akoH ABoraapo. MonspHelil 06beM ra3oB. OTHOCUTENIbHAS IIOTHOCTH ra3oB. PacueTsl Mo ypaBHEHHAIM
XMMUYECKHX PEaKIMH C HCIOIb30BAHUEM MacChl, 00beMa (HOPMAJIbHBIEC YCIIOBHSI) Ta30B, KOJTHMUECTBA BEIECTBA
Tema 2.2. OcHOBHOe cojep:kaHue 3 OK 01
DJEKTPOIMTUYECKAS TeopeTnueckoe o0ydenne 2 OK 04
JUCCOLMANUS U MOHHBII Teopml aneKTponMTH!{eCKoﬁ ngucconuanuu. VoHEL 3J1e1<Tp0J1HTLI, HEDJICKTPOIUTHI. Peakiiuu noHHOrOo 0OOMeEHA. JIP14
obmeH CocraBiieHHE peaklUi HOHHOrO OOMEHa IyTeM COCTABJICHHSI MX IOJHBIX U COKpAIIEHHBIX MOHHBIX YpPaBHEHHH. 2 JIP 16
KucnoTHO-0CHOBHBIE peakliuu. 3ajaHHs Ha COCTABICHUE HOHHBIX PEaKIUi JIP19
JlaGopaTopHble 3aHITHS 1

JlaboparopHas paboTa “TuUIbl XUMHUECKUX peaKiuii”.

HccenenoBanue THIOB (10 COCTaBY M KOJIMYECTBY HCXOIHBIX U 00pa3yIOIIMXCS BEIIECTB) M MTPU3HAKOB XUMHYECKHX
peaxuuii. [IpoBeneHne peakuuii HOHHOroO 0OMeHa, OIpeeIeHHE Cpe/ibl BOAHBIX PACTBOPOB. 3aJaHHs HA COCTABICHHE
VOHHBIX peakIui
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Ilpogheccuonanvno-opuenmuposannoe codeprcanue

K 1.1

CIIOCOOBI 3alIUThI METAJIJIOB OT KOPPO31HU

JIP9
JIP10
Ilpaxmuueckue 3anamus 1 JIP14
Xumuueckue npoyeccvl npu pabome akKymyIAmopHou bamapeu JIP 16
JIP19
KonTpoJbHas padora 1 CTpoeHHE BEIECTBA M XUMUYIECKUE PEAKIIH 2
Pazpnea 3. CTpoeHue U CBOIICTBA HEOPraHMYeCKUX BelllecTB 18
Tema 3.1. Knaccudukarus, | OcHOBHOe coep:KaHHe 3 OK 01
HOMEHKJIATypa U cTpoeHue | Teopernueckoe oGyuenue 2 OK 02
HCOPraHWHYCCKNX BCIICCTB | [Tpeimer Heopranuveckoi xumun. Kiaccudukarys HeopraHuueckux Bemects. [IpocThie U CIOKHBIE BELIECTRA. IIK 1.1
OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUABI, THPOKCUIBI, KUCIOTHI, COJIN). B3aMOCBsI3b HEOPraHUYECKUX TIK 4.2
BEIIECTB. ArperaTHsle COCTOSTHUS BemecTa. Kpucrannuueckue 1 aMmopHbIe BelecTBa. THITBI KPUCTATUYECKUX ) [IK 4.3
peLIeTOK (aTOMHAs, MOJICKYNIApHAs, HOHHAS, METAJUTHYECKast). 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BELIECTBA OT THUIIA JIP 9
KPUCTAJUIMYECKON pelIeTKH. 3aBUCHMOCTh XUMUYECKOH aKTUBHOCTH BEILIIECTB OT BUAa XUMHUUECKOH CBS3U U TUIA JIP10
KpUCTAJUTMYECKON pemeTky. [IpuunHbel MHOr00Opa3us BEIECTB JIP14
IIpakTHyeckue 3aHATHS 1 P16
HomMmenxaTypa HeOpraHMUECKHUX BELIECTB: HA3BaHHUE BEIECTBA UCXOJS U3 UX XUMUYECKOH (pOpMyIIbI UITH JIP19
COCTaBJICHHE XMMUYECKO (OpPMYIIbI HCXOsI U3 Ha3BaHUA BelecTBa o MexxayHaponHoi (MIOITAK) unm
TPUBHUAJIBHONM HOMEHKJIATYpE.
Pemrenue npaxkTudecKux 3alaHUN MO KiIacCU(HUKALUN, HOMEHKIATYpe U XUMUYECKUM (OopMylIaM HEOpraHH4eCKHX 1
BEIIECTB PA3IUUHBIX KJIACCOB (YTapHBIM Tra3, YIJEKHCHIBIH ra3, aMMHaK, TalleHas HU3BeCTb, HEralleHas U3BECTb,
MUTHEBAS COMIA U JPYTHX): HA3bIBATh U COCTABIATH (POPMYJIBI XMMUYECKUX BEIIECTB, ONPEACIATh PUHAIICKHOCTD K
kjaccy. VICTOUHUKN XUMUYecKoil HH(popMaIuu (CpeAcTB MaccoBoi nH(popmMaruy, cetb MHuTepHeT u apyrue). [louck
nH(pOpMAaINHK 110 HA3BAHUAM, UJICHTU(UKATOPAM, CTPYKTYPHBIM (hOpMysiaM
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue 1 1K 1.1
JIP 9
JIP10
Ilpakmuueckue 3auamus 1 JIP14
Xumuueckue npoyeccul 8 0gueamene 6HymMpeHHe20 C2opaHus JIP 16
JIP19
Tema 3.2. ®usuxo- OcHOBHOe cojep:kaHue 8 OK 01
XMMHUYECKHE CBOICTBA Teopernyeckoe o0yueHnue 6 OK 02
HCOPraHWYICCKUX BCIICCTB | Mertasuibl. O0mue Qu3nveckue 1 XUMHUYECKUEe CBOMCTBa MeTawioB. CrocoObl moiydeHusl. 3HaueHHWEe METasioB U 1K 1.1
HEMETAJJIOB B NPHUPOJIC U >KU3HEASSTEIBHOCTH YeJIOBEKa M OpraHm3MoB. Kopposusi MeTamioB: BHABI KOPPO3UH, 2 EE jg
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Hemeramnbl. O0mue ¢puznyueckie U XMMUYECKHE CBOMCTBa HeMeTalsioB. TunuuHbele cBoiicTBa HemeTtamioB [V— VII JIP9
rpynmn. Knaccugukanus 1 HOMEHKIATypa COSAMHEHUH HeMeTalioB. KpyroBopoThl OMOT€HHBIX DJIIEMEHTOB B MPUPOJIE JIP10
XHMHUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMUECKUX BELIECTB (OKCUA0B, THAPOKCUAOB, KUCIIOT, CONICH U fIp.). JIP11
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COSTMHEHNH, BBICIIIMX OKCHIOB JIP14
THIPOKCUIIOB JIP 16
IIpakTHyeckue 3aHATHS JIP19
CocraBneHre ypaBHEHMH XHMHYECKHX DPEaKIHMid C y4acTHEM IMPOCTBIX U CIOXKHBIX HEOPraHUYECKHUX BEIIECTB:
METaJVIOB U HEMETAJJIOB; OKCUIOB METAJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHCIOT,
OCHOBaHMH U aM(pOTEPHBIX THPOKCUIOB; HEOPTAHUYECKHUX COJICH, XapaKTePU3YIOLINX UX CBOWMCTBA.
Penienne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKHUX 3a/JlaHUil Ha CBOMCTBA, COCTaB, MOJNyueHHE W Oe3omacHoe
WCIOJIb30BAHNE BAYKHEUIIMX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOH IS TEIbHOCTH YelIoBeKa
Ilpogheccuonanvno-opuenmuposannoe cooepicanue MK 1.1
K 4.2
Ilpakmuueckue 3anamus JIP14
Memannwt u cnaaswl, npumeHsemvle npu npouzsoocmee pabom. OKUCTUMENbHO-80CCMAHOBUMENbHBIE PEaKYUU. JIP 16
JIP19
Ilpogpeccuonanvro-opuenmuposannoe cooeprcanue K 1.1
JIP 9
JIP10
Ilpakmuueckue 3auamus JIPT1
Xumuueckuii cocmas GbIXJIONHbIX 20308 JIP14
JIP 16
JIP19
Tema 3.3. Unentudukanus | OcHoOBHOe coep:kaHmne OK 01
HEOPraHUYECKUX BEILECTB JlaGopaTopHbIe 3aHIITHS OK 02
OK 04
JlabopaTopnast padora «neHTudukanms HeoOpraHM4eCKUX BEUIECTBY. TIP14
Penienne skcrieprMEHTABHBIX 3a/1a4 10 XMMUYECKUM CBOMCTBAM METAJJIOB M HEMETaJIOB, MO PaclO3HABAHHUIO H 1P 16
MOTY4EHHUIO COCAUHEHUH METAIIOB U HEMETAJUIOB.
Unentudukanus HEOpraHMYECKUX BEIIECTB C HCHOJb30BaHHMEM HX (U3UKO-XMMHUYECKHX CBOWMCTB, XapaKTepHBIX JIP19
KauyeCTBEHHBIX peakuuii. KauecTBeHHbIe peakinu Ha cyib(dat-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS
Ilpogpeccuonanvro-opuenmuposannoe cooeprcanue OK 01
OK 02
OK 04
Teopemuueckoe o0yuenue JIP14
Heopzaanuueckue mamepuanvl 6 MQUUHOCMPOEeHUU JIP 16
JIP19
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KonTtpoJanHas pabora 2

CaoiicTBa HCOPraHN4YCCKUX BCIICCTB

Pazpnea 4. CTpoeHue U CBOIiCTBA OPraHM4YeCcKHX BellecTB 24
Tema 4.1. Knaccudukarus, | OcHOBHOe comep:KaHHe 4 OK 01
CTpOCHHE U HOMEHKIATypa | TeopeTHueckoe o0yueHmne 2 MK 1.1
OPraHM9IECKUX BCIICCTB IlosiBiieHUE U pa3BUTHE OPraHUYECKOM XUMUU Kak Hayku. [Ipenmer opranuueckoil xumuu. MecTo U 3HaueHHue 11K 4.2
OpPraHUYECKOI XMMHHU B CHCTEME ECTECTBEHHBIX HAYK. T1IK 4.3
XUMHUECKOE CTPOCHME KaK TOPSAOK COCAMHEHHs aTOMOB B MOJEKYyJE COTJIACHO HMX BaJeHTHOCTH. OCHOBHBIE JIP14
MOJIOKEHUS] TEOPUU XUMHUYECKOTO CTPOEHHSI OpraHHYecKUX coequHeHuil A.M. Bytineposa. YriepomaHslii ckener JIP 16
OpPraHUYEecKOil MOJEKyNbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTpOEHHs Mojekyl. M3omepus u ) JIP19
U30MEpHL.
IousitTue o ¢yHkuuoHaneHON rpymme. Pamuxan. IlpuHnMnel KiaccHpHUKaLUU OPraHUYECKUX COCTUHEHUIM.
MexnyHaponHasi HOMEHKJIATypa U IpPUHIUNBI HOMEHKIATYpbl OpraHuueckux coenuHeHuil. Ilonsitue 00
a30TCOZICPKAIMX COETUHEHUSAX, OHONOTHMUECKM AaKTHBHBIX BelecTBaxX (yIJeBojax, XHpax, Oeiakax H Ap.),
BBICOKOMOJIEKYJISIPHBIX COCUHEHUSIX (MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO)
IIpakTHyeckue 3aHATHS 2
HomenxnaTypa OpraHH4ecKHX COEAMHEHMH OTIEIBbHBIX KIIAcCOB (HACHIICHHbIE, HEHACBIIICHHBIE U apOMaTUYECKUE
YTJIEBOJOPOABI, CHUPTHI, (PEHONBI, ANbAETU/bI, KETOHbI, KapOOHOBbIE KHCIOTHI M Ap.) CocTaBieHHE MOIHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHHYECKUX BELIECTB OTJCIBHBIX KJIACCOB, UCIONB3YSl UX HA3BaHUS I10 )
CHCTEMAaTH4ECKON U TPUBUAIBHOM HOMEHKIAType (3THIIEH, alleTWJIeH, IIHLepuH, peHomn, Gopmanbaerny, ykcycHas
KHCJIOTa, MMUIUH). PacueTsl mpocteiiieil (opMyibl OpraHUn4ecKoi MOJEKYIbl, UCXOAS U3 3JIEMEHTHOr0 COCTaBa (B
%)
Tema 4.2. CpoiicTBa OcHOBHOe cojep:kaHue 10 OK 01
OpraHUYecKHX coequHeHuil | Teopernueckoe oGyuenne 6 OK 02
DU3UKO-XMMUYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHUM OTIENBbHBIX KIAacCOB (OCOOEHHOCTH KIIACCU(UKAIMU U OK 04
HOMEHKJIATYpbl BHYTpU Kjacca,; TOMOJOTMYecKuil psin u obmas Qopmyna; u3oMmepus; (QHU3HUECKUe CBOICTBA; 1K 1.1
XMMHYECKHE CBOICTBA; CIOCOOBI MOMTYYEHHUS): 11K 4.2
— MpeJieNbHbBIC YTIEBOJOPOAbI (ANKAHBI U IIUKIIOAJIKaHBI). 'OpeHne MeTaHa Kak OJJUH U3 OCHOBHBIX HCTOUHUKOB TEILIA 11K 4.3
B TIPOMBIIIJICHHOCTH M ObITy. CBOMCTBA MPUPOJHBIX YIJIEBOJOPOIOB, HAXOXAEHHE B MPHPOAEC U IPUMEHEHUE 2 JIP 9
aITKaHOB, JIP10
— HemlpeJenbHble (ANKEHBI, alKUHBI U QJKAJUEHB) M apOMaTHUECKHE YIIEBOJOPOAbl. ['OopeHHe aleTHeHa Kak JIP14
UCTOYHHK BBICOKOTEMIIEPATYPHOr0 INIAMEHHU AJISl CBAPKU U PE3KU METAIIOB JIP 16
— KUCIIOPOACOJEPXKAIINE COSAUHEHHs (CIMPTHI U (hEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, aJdbJCTUABI U KETOHBI, P19
XKUPBI, yrIeBobl). IIpakTudyeckoe MpUMeHEHNEe STUIICHTIIMKONS, IIIuIepuHa, (eHona. [Ipumenenue gopmansaeruaa, 2
areTanbJeru/ia, yKCyCHOM KHCIOThI. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT. MotoIiue CBOMCTBa MbLIa
— a30TCOAEpXKallle COEAWHCHMS (aMUHBI M AMUHOKHCIOTHI, O€NKH). BBICOKOMONEKYNSpHBIE COEAUHEHUS )

(cuHTeTHYECKHE U OMOJOrMYecKH-aKTHBHBIE). MOHOMeEp, MmolMMep, CTPYKTypHOe 3BeHo. [lonmnMepusanus sTuiieHa
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KaK OCHOBHOC HallpaBJICHUE €TI0 UCIIOJIb30BaAHU .
I'eneruyeckas cBsI3b MEXKIY KjIaCCaMH OpPraHu4CeCKUX COeIMHEHUM

IIpakTH4yeckue 3aHATHS

CaoiicTBa OpraHn4eCKux COEIMHEHUN OTACNbHBIX KJIAaCCOB (TpI/IBI/IaJ'H)HaSI n MCXKAyHapoaHas HOMEHKJIATypa,
XUMHUYCCKUE CBOﬁCTBa, CIIOCOOBI nonyquI/m): MpeaAcCiIbHBbIC (aJ'IKaHLI u HI/IKJ'IO&J'IKaHLI), HEOPEACIIbHbIC (aJ'IKeHLI,
AJIKMHbI M aJ'[KaI[I/IeHI)I) U apOMAaTUYCCKUC YTJIEBOAOPOAbI, CHHUPTHI U q)eHOJ'H)I, Kap6OHOBI)Ie KHUCJIOThI M 3(1)I/IpI>I,
AJIbACTU/IbI U KETOHBI, aMHWHbBI WU AMUWHOKHCIIOTBI, BBICOKOMOJICKYJISIPDHBIC COCAMHCHMUA. Sa,Z[aHI/ISI Ha COCTaBJICHUC
ypaBHeHI/Iﬁ XUMHUYCCKUX peakunﬁ C Y4aCTHEM OPraHNYCCKNX BCHICCTB HA OCHOBAHNHU UX COCTAaBa U CTPOCHUS

CocraBiieHHEe CXeM peakiui (B TOM 4YHCIE IO MPEJIOKEHHBIM ILEMOYKaM IPEeBpaIleHH), XapaKTepU3YIOLIINX
XMMUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHMH OTICIBHBIX KJIACCOB, CHOCOOBI HMX IOMY4YEHUsS M Ha3BaHUE
OpPraHUYECKUX COCAMHEHHH M0 TPUBUATBHON WU MEXIyHApOAHONW CHCTEMAaTHUECKON HOMEHKIIATYpE.

Penrenue mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUN Ha CBONCTBA OPraHMUECKUX COCUHEHUM OTIEIbHBIX
KJIACCOB

JlaGopaTopHasi paGora

JlaGopaTopnast padota “IIpeBpaieHus1 OpraHMueCKX BEHIECTB IpU HarpeBaHuu'.
[TonyueHue aTUNIEHa U U3YYEHHUE €r0 CBOMCTB. MoeIpoBaHe MOJIEKYJI U XUMHUYECKUX MPEBpAIllEHU Ha MpUMepe
9TaHa, TUJICHA, Al[ETUIIEHA U JIp.

Ilpogheccuonanvno-opuenmuposannoe cooepiicanue MK 1.1

JIP 9

JIP10

Ilpakmuueckue 3anamusn JIP11

Xumuyeckuti cocmag MOIOWUX U YUCTAUWUX CPEOCE JIP14

JIP 16

JIP19

IIpogpeccuonanvuo-opuenmuposannoe coodeprcanue MK 1.1
11K 4.2

JIP 9

Teopemuueckoe odyuenue JIP10

Aemomobunvroe monaugo: 6eH3unbl, OuzesbHoe Monaueo. Xumuieckui cocmas u ceolicmea. Kpexune negpmu TIP14

JIP 16

Tema 4.3. OcHoBHOe cojiep:KaHue OK 01
Unentnduramus Teoperuyeckoe o0yuenune OK 02
OpraHUY4eCKHX BCINCCTB, UX [ Byoopranudeckue coenuHeHus. IIpumeHeHne u Ouonormyeckass posib yriaeBoaoB. OKHCICHUE YITICBOJOB — OK 04
3HAYCHUC U IPUMCHCHUC B | CTOYHUK 3HEPIMU SKUBBIX OpraHu3MoB. OOJacTH MpUMEHEHHsS aMUHOKUCIOT. IlpeBpaiieHus OelkoB MUIIK B 1K 1.1
OBITOBO 1 opranusme. buonornueckue QyHkiuu Oenkos. buonmorndeckue ¢GyHKIUM XKUpPOB. Ponb opraHmdeckoil XMMUHU B HPI%

JIP

MMpoOn3BOJICTB €HHOM

pelieHuy npodieM MUIEBOH 6e30MacHOCTH
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ACATCIbHOCTH YCJIOBCKA

Ponb OpFaHH‘ieCKOﬁ XHMHU B pCHICHUA np06neM 3HepreTI/1qec1<0171 6630H21CHOCTI/I, B Pa3BUTHU MCIULINHBI, CO3JaHUN

JIP14

HOBBIX MaTE€PHUAJIOB, HOBBIX UCTOYHHUKOB YHEPIUH (aJIbTEPHATUBHBIE HCTOYHHUKH dHEPruu). OmMacHOCTh BO3AECUCTBUS ) JIP 16
Ha OJKUBBIE OpraHU3Mbl OPraHWYECKHUX BEUIECTB OTACIBHBIX KJIaccoB (YyIJIEBOIOPOIBI, CIHUPTHI, (PEHOIBI, JIP19
XJIOPOPraHWYECKHE TPOU3BOJIHBIC, AJIBJIETUBI U JIP.), CMBICIH MTOKa3aTelsl NPEeIeNbHO TOMYCTUMON KOHIIEHTPAIHH
JlaGopaTopHble 3aHATHSA 1
JlabopaTopnast padora: “HaeHTuduKaIms OpraHuuecKiuX COeIMHEHUH OTNIENIbHBIX KJIaccoB”
Wnentudukanus opraHM4ecKUX COCIMHEHHH OTAENBHBIX KJIACCOB (Ha MpUMEpe albIeruioB, Kpaxmaia, YKCyCHOU
KHUCJIOTBI, OETKOB W T.I.) C MCIONB30BaHMEM HX (DU3UKO-XUMHYECKUX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX 1
peakuuii. [enatypauust Oenka mpu HarpeBaHuu. L[BeTHpie peakuuu OenkoB. BO3HMKHOBEHHE aHAJIUTUYECKOTO
CUTHaJla C TOYKH 3pEHHS XUMHUYECKHUX MPOLECCOB MPH MNPOTEKAHWU KAUYeCTBEHHOM peakIfM, MO3BOJISIOLIEH
UICHTU(UIUPOBATH MTPEUIOKEHHBIE OPraHUYECKUE BEIIECTBA
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 1 MK 1.1
JIP 9
JIP10
Teopemuueckoe odyuenue 1 JIP14
Xumuueckue cnocobvl ouucmky 08ueameris U MonIUGHOU CUCmembl 7P 16
JIP19
KonTpoJbnas padora 3 CrpyKTypa H CBOICTBa OPraHNYECKUX BEILIECTB 2
Pazneua 5. KuneTHyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECKUX peakimii 4
Tema 5.1 Cxopoctb OcHOBHOe cojiep:KaHue 3 OK 01
XHMHYEeCKHX PeaKIMii. Teoperuyeckoe ooyueHne 2 OK 02
Xumuueckoe paBHoBecHe [ CkopocTh peakiiM, €€ 3aBUCHMMOCTh OT Pa3lIHYHBIX (PAKTOPOB: MPUPOJIBI PEATHPYIOIIMX BELIECTB, KOHIEHTPAIUH 1K 1.1
pearupyronmx BeleCTB, TEMIIEPAaTyphl U IJIOMIAIN PEaKIIMOHHOW MOBEPXHOCTH. TersoBbie 3p(eKThl XMMUYECKHX 1K 4.2
peakiuii. Dk30- ¥ SHAOTEPMHUUECKUE, PEAKIUH. 2 JIP14
O6patuMocTh peakiuil. XUMHUYeCKOe paBHOBECHE W €ro CMeIlleHWe Toj JACHCTBHEM pa3iMyYHBIX (HaKTOPOB JIP 16
(KOHILIEHTpAIMsl PEareHTOB WIIM MPOAYKTOB PEaKIMH, IaBICHUE, TEMIIepaTypa) A CO3/IaHusl ONMTUMAIbHBIX YCIOBHMA
npoTekaHus xumudeckux npoueccos. [Tpunnun Jle latenne
IIpakTHYeckue 3aHATUS 1 OK 01
OK 02
Pernienne mpaKTUKO-OPUEHTHUPOBAHHBIX 3aJlaHWii Ha aHalu3 (DaKTOpOB, BIUSIONIMX HAa HM3MEHEHHE CKOPOCTH K 1.1
XUMHYECKON peakiuu, B T.4. C MO3UIUA DSKOJOTHYECKH I1eIeCOO0pa3HOro MOBENEHUs B OBITY U TPYAOBOM 11K 4.2
JeSITeIbHOCTH B LIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYXKAIOMIEH TPUPOAHOM CPEIIbI. 1 JIP 9
Penienne NpakTUKO-OpMEHTHPOBAHHBIX 3aJaHuWii Ha mnpuMeHeHue npuHiuna Jle-lllatenbe nans HaxOXKIEHUS JIP10
HampaBlieHUs] CMEIEHUS PAaBHOBECHS XWMHYECKOW peakuuy W aHalu3 (akTOpPOB, BIHUAIOIUX HAa CMEIICHUE JIP14
XMMHYECKOTO PABHOBECHS JIP 16
JIP19
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Ilpogheccuonansvrno-opuenmuposannoe codeprcanue

11K 4.2

JIP9
JIP10
Teopemuueckoe odyuenue JIP11
Xumuueckas kopposus. Cpedcmea Ois 3auumsl 0m KOppo3uu JIP14
JIP 16
JIP19
Pazpnea 6. PacTBOpHI
Tema 6.1. OcHOBHOe cojiep:KaHue OK 01
[MousTHE O pacTBOpax TeopeTuueckoe ooyuenue OK 02
PactBopenne kak ¢uznKo-xuMuueckuit mpouecc. PacrBopel. CriocoObl MPUTOTOBIEHUST PacTBOPOB. PacTBOPUMOCTS. OK 07
MaccoBasi J1ofisi pacTBOPEHHOro BemiecTBa. CMBICH TIOKa3aTessl MpeNeNibHO JOMYyCTUMOW KOHIIEHTPallMd U €ro 1K 1.1
WCIOJIb30BAHHE B OLIEHKE IKOJIOTUYECKON 0€30MacHOCTH. JIP9
[TpaBuiia 3KOIOTHYECKH 11eNIECO00Pa3HOT0 OBEACHHUS B OBITY U TPYIOBOM AEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO JIP10
3I0POBbSI U OKpYXarolied MpPUPOAHON Cpeabl; OMAaCHOCTh BO3JCHCTBUA Ha KUBBIE OPraHU3MBI OIpeaeSIeHHBIX JIP14
BellecTB. PellieHre MPakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHWii Ha PAcTBOPBI, UCIOJIb3yeMble B OBITOBOU H JIP 16
MIPOM3BOJ/ICTBEHHOH JIEATEIBHOCTH YeJI0BEKa
Ilpogheccuonanvrno-opuenmuposannoe cooepicanue K 4.3
JIP9
Teopemuueckoe odyuenue JIP10
Pacmeopumenu, npumensiemuie npu npouzsoocmee pabom. Xumus @ npoyecce OKpacku aemomoouiet JIP14
JIP 16
Tema 6.2. HccnenoBanue OCcHOBHOe cojiep:KaHue OK 01
CBOHCTB PaCTBOPOB JlaGopaTopHble 3aHATHS OK 02
OK 04
K 1.1
JlaGopaTopnas pabora «HpHFOTOBneime pacTBOpoB». K 4.2
[IpurorosiieHue pacTBOPOB 3aJaHHOHN (MacCOBOM, %) KOHIIEHTpAIUHU (C MPAKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) U MK 4.3
OTpe/ieieHre Cpeibl BOJHBIX PACTBOPOB. TIP14
Penrenue 3a7a4 Ha TPUTOTOBIIEHHE PACTBOPOB 7P 16
JIP19
Ilpogheccuonanvno-opuenmuposannoe cooepicanue OK 01
OK 02
Teopemuueckoe odyuenue OK 04
Texnuxa be3onacnocmu npu pabome ¢ MOKCUYHBIMU BEWECNEAMU NPU NpOu3eoOcmee pabom (MAcia, CMA3KU, K 1.1
MOnIuso) ) TIK 4.2
Bpeonvie sewgecmaa, evioensiemuie 6 301y paboueli 30Hbl ABMOCEPBUCA IIK 4.3
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JIP9

JIP10
JIP14
JIP 16
JIP19
Pasoen 7. Xumun 6 Oblmy u npouzeoocmeenHHoil OeamenvhHocmu uenogeka (Ilpogpeccuonanvno-opuenmuposannoe 4 OK 01
) cooepircanue) OK 02
Xumus ¢ Ovimy u—- OcHosnoe codeprcanue 4 OK 04
npou3600CmeenHol T > 3 OK 07
OesimenbHOCIU Yelo6eKa copemueckoe obyuenue - - MK 1.1
Hogetiwue oocmudicenusi Xumuueckou HAyKu U Xumuueckou mexnonocuu. Pone xumuu 6 obecneuenuu K 4.2
9KOJI02UHECKOl, IHepeemu4eckol U nuwegol besonacHocmu, pazsumuu mawurHocmpoenus. Ilpasuna noucka u 5 IIK 4.3
AHANU3A XUMUYECKOU UHDOpMAaYUY U3 PATUYHBIX UCTIOYHUKO8 (HAYUHAS U YYeOHO-HAYUHAS TUmMepamypd, cpeocmed JIP 9
Maccosotl ungopmayuu, cemov Unmepuem) JIP10
Ilpaxmuueckue 3anamus JIP 11
Touck u ananuz xeticog 0 NPUMEHEHUU XUMUYECKUX 8EWeCME U MeXHONI02Ull ¢ yuyemom 6yoyujeli npogeccuoHanbHol JIP14
O0esamenvHOCIU N0 MeMaM: BaAdiCHelulle asmoMoOuIbHble MAMepUansl, KOHCHPYKYUOHHbIE MAMEpPUansl, Kpacku, ) JIP 16
CMEKI0, KEPAMUKA, MAMEPUAbL OISl INEKMPOHUKU, HAHOMAMEPUATbL, MEKCMUNbHbIE GOJIOKHA, ObIMOBAS. XUMUSL. JIP19
Sawuma: [Ipeocmasnenue pe3yibmamos pewenis Kelicos 8 popme Munu-00K1aoa ¢ npeseHmayuel
IIpome:xyTouHas arTecTanus M0 AUCHMILIAHE (324€T) 2
Bcero 72
2.2.3 TemaTn4ecKuii IVIaH U COJIePKAHUE TUCHUILIMHBI «XuMus» 1Jis npodeccun 54.01.20 I'paduyeckuii nuzaiinep
IIK 1.1. Ocywecmensmo cOop, cucmemamusayuio U aHaiu3 OAHHbIX He0OX00UMbIX O/l pa3paAOOmMKU MeXHUYeCK020 3a0aHUs OU3AH-NPOOYKMA.
HanMeHoBaHue pa3iesioB Coaepxanue yueOHOro marepuasa (OCHOBHOE U NPO(eccHOHAIBLHO-0PHMEHTUPOBAHHOE), JIA00PATOPHBIE U O6bem dopmupyembie
U TeM NMPAKTHYeCKHE 3aHATHS, TPUKJIATHON MOTYIb 4acoB KOMIIETEeHIIHH
1 2 3 4
OcHOBHOe coiep:KaHue 64
IIpogeccrnoHaTbHO-OPHMEHTHPOBAHHOE COJEPKAHNE 8
Paznen 1. OcHOBBI CTPOEHHUS BellleCTBA 6
Tema 1.1. | OcnoBHoe conepxanue 4 OK 01
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CrpoeHue aToMOB
XHUMHUYECKUX 3JICMEHTOB U
MPUPOJIa XUMHUYECKOM
CBSI3U

TeopeTndeckoe o0yueHnue

CoBpemeHHasi Mojenb CTpoeHHus aTomMa. CHMBOJMYECKUH S3BIK XUMHHU. XUMHUYECKUH JJIEMEHT. OJIeKTPOHHAas
KoHurypanusi aroma. Knaccudukanms XUMHUYECKUX DJIEMEHTOB (S-, p-, d-anmemeHThl). BajieHTHbIE 3JIEKTPOHBI.
BaneHTHOCTh. DJeKTpoHHAas MPUPOJAa XUMHUYECKOH CBS3U. ODJEKTPOOTPHIATEIBHOCTh. BHUIBI XUMHUECKOW CBS3H
(xoBaneHTHas, HOHHAs!, METAJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOBI ee 00pa3oBaHUS

IIpakTH4yeckue 3aHATHS

Pemenune 3agaHuii Ha HWCHONB30BAHWE XMMHMUYECKOM CHMBOJIMKM M Ha3BaHUM COEIUHEHUH IO HOMEHKIATYpe
MEXIYHAapOJHOTO COI03a TEOPETUYECKOM W MPHUKIAAHOM XUMUM W TPUBHUAIBHBIX HA3BaHWM Ui COCTaBJIEHUS
XUMHUYECKUX (DOpMYJT IBYXaTOMHBIX COeMHEHUH (OKCHUIOB, CYJIb()HUIOB, TUAPUIIOB U T.II.) U APYTHX HEOPTAaHUYECKUX
COCIMHEHMM OTAENIbHBIX KJIACCOB.

[IpakTuueckue 3aJaHUsi Ha YCTAHOBJIEHHE CBSI3UM MEXIy CTPOGHHMEM AaTOMOB XHWMHUYECKHUX JJIEMEHTOB H
MEPUOINYECKUM HU3MEHEHUEM CBOWCTB XMMHYECKHX 3JIEMEHTOB M UX COCAUHEHUN B COOTBETCTBHUH C IOJOKEHHEM
Ileproanueckoil cucTeMsl.

JIP14
JIP 16

Tema 1.2.
[Tepronnueckuii 3aKoH U
tabnuna J[.1. MenneneeBa

OcHOBHOE coiep:KaHHE

IIpakTH4yeckue 3aHATHS

ITepuonuueckas cucreMa xuMuueckux anemenToB [ 1. Menneneesa. @usnueckuii cmeica Ilepuoanyeckoro 3akona
J.. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U
CJIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XHUMHUUECKOT0 djieMeHTa B [lepuoanyeckoit cucreme.
MupoBo3z3peHueckoe 1 HayqHoe 3HaueHue Ilepuonnueckoro 3akona J[.M1. Menneneesa. [Ipornossr J[.11. Menzaeneesa.
OTKpBITHE HOBBIX XUMHUYECKUX DIIEMEHTOB.

Penienre npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aIaHUI HA XapaKTePU3aALMI0 XUMHUUECKIX DIIEMEHTOB
«Metamnuueckue / HeMeTaJNInYecKue CBOMCTBA, 3JIEKTPOOTPUIIATEIEHOCTh XUMHUUECKUX JIEMEHTOB B COOTBETCTBHH C
WX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHNEM B MEPUOJIMIECKON cucTeMe XuMmuueckux anemenToB J.M. MenaeneeBa»

OK 01
OK 02

JIP 9
JIP14
JIP 16

Paznesn 2. Xumuyeckue peakuun

Tema 2.1. Tunsl
XUMHUYECKUX PeaKInn

OcHoOBHOE coiep:KaHHE

[N

Teopernyeckoe o0yueHue

KJ'IaCCI/I(l)I/IKaIII/IH 1 TUIIBI XUMHWYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHNYCCKUX BCUICCTB. CocraBlieHHE ypaBHeHI/Iﬁ
peaKHI/Iﬁ COCIUHCHUS, PA3JIOKCHH A, 3aMCIICHUS, 06MeHa, B T.4. peaKI_[I/Iﬁ TOpPCHUS, OKHUCIICHUA-BOCCTAHOBJICHU .
ypaBHeHI/IH OKHCIICHHSI-BOCCTaHOBICHUA. CTeneHp okuciacHuss. OKUCIUTENb U BOCCTaHOBUTEIL. COCTaBIICHUE U
YPaBHHUBAHUC OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ METOAOM 3JICKTPOHHOT'O 6ananca. OKHUCIUTEIBHO-
BOCCTAHOBUTECJIbHBIC PEAKIINU B IPUPOJEC, IPONU3BOACTBECHHBIX MPOLECCAX U KUZHCACATCIbHOCTH OPraHn3MOB

IIpakTHyecKkue 3aHATHS

KonuuectBeHHbie OTHOIIEHUSI B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHHU U PAacyeThl MO0 YPaBHEHUSIM
XUMHUYECKUX peakuuid. Monb Kak equHHUIa KOJIM4YecTBa BeulecTBa. MosipHas Macca. 3aKOHBI COXpaHEHHsI MacCchl U
9Hepruu. 3akoH ABoraapo. MospHblii 00beM ra3oB. OTHOCHTENbHAs MJIOTHOCTh I'a30B. PacueThl Mo ypaBHEHUSIM
XUMHYECKIX PEaKIUH C MCIIOJIb30BAHUEM Macchl, 00beMa (HOpMaJibHbIE YCIOBHS) Fa30B, KOIMYECTBA BEIIECTBA

OK 01

JIP14
JIP 16
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Tema 2.2. OcHOBHOe cojep:kaHue 4 OK 01
DJIEKTPONIUTUYECKAsT TeopeTuueckoe ooyuenue 2 OK 04
JIMCCOLMAIUSA U HOHHBIHA Teopust 37eKTPOIUTHYECKON aucconuanuy. MoHBI. DNEKTPONIUTHI, HEIIEKTPONUTHI. Peakuuu HOHHOrO oOMeHa. JIP14
obmeH CocraBiieHre peaklUii MOHHOrO OOMEHA IyTeM COCTABJICHMSI MX MOJHBIX U COKpAIEHHBIX HOHHBIX yPaBHEHWH. 2 JIP 16
KucnoTHO-0CHOBHBIE peakliuu. 3aJaHus Ha COCTABICHUE HOHHBIX PEaKIui JIP19
JlaGopaTopHble 3aHITHSA 2
JlaGoparopHas paboTa “TuUrbl XUMHUECKUX peaKiuii”.
HccnenoBanue TUMOB (II0 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOIIUXCS BEIIECTB) U MPU3HAKOB XUMHUECKUX )
peakuuii. [IpoBeneHne peakuuii HOHHOTO 0OMeHa, ONPEAEICHUE CPEbl BOIHBIX PACTBOPOB. 3aJaHUsI HA COCTABICHUE
HOHHBIX PeaKIui
KonTpoannas padora 1 CtpoeHue BelecTBa 1 XUMUYIECKUE PEAKIUH 2
Pazpnen 3. CTpoeHue U CBOIiCTBa HEOPraHMYeCKUX BellecTB 18
Tema 3.1. Knaccudukarus, | OcHOBHOe coep:KaHHe 4 OK 01
HOMEHKIIATypa U cTpoeHue | Teopernyeckoe 00yueHue 2 OK 02
HCOPraHM4CCKUX BCIIECTB  [[ITpeaMeT HeopraHuueckoi xumun. Kinaccudukarus HeopraHu4ecKux BemecTB. IIpocThie U CIOXKHBIE BEIECTBA. JIP14
OCHOBHBIE KJIACChI CIIOXKHBIX BELIECTB (OKCUABI, THAPOKCUIBI, KUCIOTHL, COJIN). B3aMOCBsI3b HEOPraHUYECKUX JIP 16
BEIIECTB. ArperaTHsle COCTOSTHUS BemecTa. Kpucranmuueckue 1 aMmopdHbIe BelecTBa. THITBI KPUCTATUYECKUX ) JIP19
peLIeTOK (aTOMHAs, MOJICKYNIIpHAs, HOHHAS, METAJUTHYECKast). 3aBUCUMOCTh (PH3MUECKUX CBOMCTB BELIECTBA OT THUIIA
KPUCTAJUIMYECKON pelIeTK. 3aBUCUMOCTh XUMUYECKOH aKTUBHOCTH BEIIECTB OT BUAa XUMHUUECKOH CBS3U U TUIA
KpucTajuindeckor pemerku. [TpuunHbel MHOr00Opasus BEIECTB
IIpakTH4yeckue 3aHATHS 2
HomMmenxkiaTypa HeOpraHMUECKHUX BELIECTB: HA3BaHHUE BEIECTBA UCXOJS U3 UX XUMUYECKOH (OpMyIbI UK
COCTaBJICHHE XMMUYECKOH (OpPMYIIbI HCXOsI U3 Ha3BaHUA BelecTBa mo MexayHaponHoi (MIOITAK) umm
TPUBHUAJIBHOM HOMEHKJIATYpE.
Pemrenue npaxkTudecKux 3alaHU MO KiIacCU(HUKALUN, HOMEHKIATYpe U XUMUYECKUM (opMyTIaM HEOpraHH4eCKHX
BEIIECTB PA3IMUHBIX KJIACCOB (YTapHBIM ra3, YIJIEKHCIBIH ra3, aMMHak, TalieHas HU3BeCTb, HEralleHas U3BECTb, 2
MUTHEBAS COMIA U JPYTHX): HA3bIBaTh U COCTABIATH (POPMYJIBI XMMUYECKUX BEIIECTB, ONPEACIATh NPUHAIICKHOCTD K
KJiaccy.
Hcrounnku xuMudeckoit HHGopManun (CpeICTB MaccoBoit nHpopMaruy, cetb HTepHeT 1 apyrue). Ilouck
nH(pOpMAIMK O HA3BAHUSIM, UICHTU(DHUKATOPAM, CTPYKTYPHBIM (opMyIaMm
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 2 1K 1.1
JIP9
Hpaxmuueckue 3anamus ) JIP10
Xumuyeckuii cocmae Kpacok u Mamepuanos o Ou3auna JIP 11
JIP14
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JIP 16

JIP19
Tema 3.2. ®usuxo- OcHOBHOe cojep:kaHue 8 OK 01
XUMHYECKUE CBOKCTBA TeopeTuueckoe ooyuenue 6 OK 02
HEOPraHWYCCKUX BEIIECTB | Mertasuibl. O0mue Qu3nveckne 1 XUMHUYECKUEe CBOMCTBa MeTauioB. CrocoObl moiydeHusl. 3HaueHHWe METasioB U 1K 1.1
HEMETAJJIOB B NPHUPOJIC U >KU3HEACSTEIBHOCTU YEJIOBEKa M OpraHu3MoB. Kopposus MeTayuioB: BUABI KOPPO3HH, 2 JIP14
CIOCOOBI 3aLTUTHI METAJJIOB OT KOPPO3UH JIP 16
Hemeramnbl. O0mue ¢puznyueckre U XMMUYECKHE CBOMCTBa HeMeTalsIoB. TunuuHble cBoiicTBa HemeTtamaoB [V— VII 2
rpynn. Knaccuduxanus 1 HOMEHKIIaTypa COeAMHEHUH HeMeTaIoB. KpyroBopoTs! OMOT€HHBIX 3IEMEHTOB B IPUPOJIE
XUMHUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMUECKUX BELIECTB (OKCUA0B, THAPOKCUIOB, KUCIIOT, CONICH U Ap.).
3aKOHOMEPHOCTU B U3MEHEHHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOAHBIX COSTUHEHUM, BBICIIUX OKCHJIOB U 2
THJIPOKCUIOB
IIpakTHyeckue 3aHATHS 2
CocraBiieHHE YpaBHEHHI XMMHYECKHX PEAKLIUH C ydacTHEM MpPOCTBIX U CJIOXKHBIX HEOPraHHYECKUX BEIIECTB:
METaJUIOB U HEMETAJJIOB; OKCUIOB METAJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHCIOT,
OCHOBaHUI 1 aM()OTEPHBIX I'MJIPOKCUI0B; HEOPTaHUUECKUX COJEH, XapaKTepU3YIOILUX UX CBOMCTBA. 2
Pemienne nmpaxkTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUI Ha CBOIICTBA, COCTaB, MOIy4eHHE M Oe30macHoe
HCTIOJIb30BAHUE BAXKHEHIINX HEOPraHMUECKUX BEHIECTB B OBITY M MPAKTHUCCKOM eI TEILHOCTH YET0BEKA
Tema 3.3. Unentudukanus | OcHOBHOe coep:kaHme 2 OK 01
HEOPraHUYecKUX BeulecTs | JlaGopaTopHble 3aHATHS 2 OK 02
JlabopaTopnast padora «neHTuukanms HeopraHM4eCKUX BELIECTBY. OK 04
Pemrenne skcrepMMEHTATIBHBIX 3aJa4 110 XUMHUYECKUM CBOWCTBAM METAJJIOB U HEMETAJJIOB, MO PACIIO3HABAHUIO U JIP14
TIOJIyYEHHIO COEMHEHUI METAJIOB U HEMETAJIOB. 2 JIP 16
Wnentudukanyss HEOPraHWYECKUX BEIIECTB C HCIOIb30BAHUMEM HX (DU3MKO-XMMHUYECKMX CBOMCTB, XapaKTEpPHBIX
KaueCTBEHHBIX peakuuii. KauecTBeHHBIE peakliuy Ha Cyab(aT-, KapOOHAT- U XJIOPUA-aHHOHbI, HA KATHOH AMMOHUSI
KonTtpoannas pabora 2 CBolicTBa HEOPraHUYECKUX BEILECTB 2
Pazpnen 4. CTpoeHue U CBOIiCTBa OPraHM4YecKHX BelecTB 24
Tema 4.1. Knaccudukarus, | OcHOBHOe coep:KaHHe 4 OK 01
CTpOCHHE U HOMEHKJIATYpa | Teoperuveckoe o0yueHue 2 MK 1.1
OPraHM9IECKUX BCIICCTB ITosiBiIeHUE U pa3BUTHE OPraHUYECKOM XMMUM Kak Hayku. [Ipenqmer opranuueckoil xumMuu. MecTo U 3HaueHue JIP14
OpPraHUYECKOI XMMHUHU B CHCTEME ECTECTBEHHBIX HAYK. JIP 16
XUMHUECKOE CTPOCHME KaK TOPSAOK COCAMHEHHs aTOMOB B MOJEKyJE COTJIACHO HMX BajJeHTHOCTH. OCHOBHBIE )

MOJIOXKEHUS] TEOPUU XUMHUYECKOTO CTPOEHHSI OpraHHYecKHX coequHeHuil A.M. BytinepoBa. YriepomaHslil ckener
OpPraHUYEecKOil MOJeKyNbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMMHUYECKOTO CTpOEHHsS Mojekynl. M3omepus u
H30MEPBL.
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IlousitTue o ¢yHkuuoHansHON rpymnme. Pamuxan. IlpuHnunsl KiaccUpHUKaLUU OPraHUYECKUX COETUHEHUI.
MexnyHaponHasi HOMEHKJIATypa U IpPUHIMNBI HOMEHKIATYpbl OpraHudeckux coenuHeHuil. Ilonsitue 00
a30TCOICPKAIUX COETUHEHUSAX, OHONOTHMUECKM AaKTHBHBIX BellecTBaxX (yIJeBojax, XHUpax, Oeiakax H Ap.),
BBICOKOMOJIEKYJISIPHBIX COCUHEHUSIX (MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

HomenxnaTypa OpraHH4ecKHX COEAMHEHMH OTIEIBbHBIX KIIAcCOB (HACHIICHHbIE, HEHACBIIICHHBIE U apOMaTUYECKUE
YTJIEBOJOPOABI, CHUPTHI, (PEHONBI, ANbAETU/bI, KETOHbI, KapOOHOBbIE KHUCIOTHI M Ap.) CocTaBieHHE MOIHBIX U
COKpPAIIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHHYECKUX BELIECTB OTJCIBHBIX KJIACCOB, UCIONB3YSl UX HA3BaHUS I10
CHCTEMAaTH4ECKON U TPUBUAIBHOM HOMEHKIAType (3TWIIEH, alleTWJIeH, IIHLepuH, (GeHomn, Gopmanbaerny, yKkcycHas
KHCJIOTa, MMULUH). PacueTsl mpocteiiieil (opMybl OpraHu4ecKoi MOJEKYJIBbl, UCXOMs U3 3JIEMEHTHOI'0 COCTaBa (B

%)

Tema 4.2. CBolicTBa
OpraHMYECKUX COEIMHEHUN

OcHoOBHOE coiep:KaHHE

12

Teoperndeckoe o0yueHue

DU3UKO-XUMUYIECKUE CBOWCTBA OPraHUYECKHX COCIMHEHUI OTIEIBHBIX KIACCOB (OCOOCHHOCTH KiIACCH(DUKAIMUA U
HOMEHKJIATYPhl BHYTPU KJIacca, TOMOJOTMYECKU psim W obmas Qopmyna; u3oMepus; (QU3MUECKHE CBOICTBA;
XMUMHYECKHE CBOMCTBA; CIIOCOOBI TOTYUYEHHUST):

— MpeJeNbHbBIE YIIIEBOMOPOIbI (ATKAHBI U IIMKIOATKaHBI). [[OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIlIa
B TIPOMBINUICHHOCTH ¥ ObITy. CBOWMCTBA MPUPOTHBIX YIJIEBOMOPOIOB, HAXOXICHHE B IPHPOAC M IPUMEHCHUE
aJIKaHOB;

— HemnpeJebHbIC (AJKCHBI, AJKAHBI U ANKAJWEHBI) M apOMAaTHYECKHE YIJIEBOIOPOAbl. ['OpeHHe aneTHicHa Kak
MCTOYHHUK BBICOKOTEMITEPATYPHOrO TUIAMEHH JIJIsl CBAPKU M PE3KU METAJLJIOB

— KUCIIOPOACOJEPKAIIUE COSAUHEHHs! (CIMPTHI U (hEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, ATbJCTUABl U KETOHBI,
XKUPBI, yrIeBobl). IIpakTudyeckoe MpUMeHEHNEe STUIICHTIIMKOINS, IIuIepuHa, (eHona. [Ipumenenue gopmansaeruaa,
areTaNbJeruia, YKCyCHOM KHCIOThl. MblIa Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT. Motomye cBOMCTBa MbLIa

— a3oTco/AepKallue CoequHeHHus (aMUHBI W aMUHOKHUCIOTHI, Oenku). BBICOKOMOJEKYNSpHbIE COEAWHEHUS
(cuHTeTHYECKHE U OMONOrMYecKU-aKTUBHBIE). MOHOMEp, MONMMEp, CTPYKTypHOE 3BeHO. [lonmnMmepusanus sTuiieHa
KaK OCHOBHOE HAIIPaBJICHUE €T0 UCIONb30BAHMUS.

I'enernueckas cBsi3b MEXy KJacCaMy OPTaHUYECKUX COCTUHEHUI

IIpakTH4yeckue 3aHATHS

CaoiicTBa OpraHn4eCKux COEIMHEHUN OTAECNbHBIX KJIAaCCOB (TpI/IBI/IaJ'H)HaSI u MCXKAyHapoaHass HOMEHKJIATYypa,
XUMHUYCCKUE CBOﬁCTBa, CIIOCOOBI HOJ'Iy‘{eHI/IH)Z MpeaACIbHBIC (aJ'IKaHI)I u HI/IKJ'IO&J'IKaHLI), HEOPEACIIbHbIC (aJ'IKeHLI,
AJIKMHbI M aJ'[KaI[I/IeHI)I) U apoOMaTUYCCKUC YTJIEBOAOPOAbI, CIIUPTBI U (beHOJ'ILI, Kap6OHOBI>Ie KHUCJIOTEI M 3(1)I/IpI>I,
AJIbACTU/IbI U KETOHBI, dMHWHbBI WU AMUWHOKHCIIOTBHI, BBICOKOMOJICKYJISIDHBIC COCAWHCHMUA. BaﬂaHI/IH Ha COCTaBJICHHC
ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ C Y4aCTHEM OPraHNYCCKNX BCHICCTB HA OCHOBAHNU UX COCTAaBa U CTPOCHUS

CocraBiieHHEe CXeM peakIui (B TOM 4YHCIE IO MPEJIOKEHHBIM ILEMOYKaM IPEeBpalleHH), XapaKTepU3YOLIINX
XMMHUYECKHE CBONCTBA OPraHUUYECKUX COCAMHEHMH OTICIBHBIX KJIACCOB, CHOCOOBI MX IOMY4YEHUS UM Ha3BaHUE
OpPraHUYECKUX COCAMHEHHH N0 TPUBUATBHON WU MEXIyHApOAHONW CHCTEMAaTHUECKON HOMEHKIIATYpE.

OK 01
OK 02
OK 04

JIP9
JIP10
JIP 11
JIP14
JIP 16

JIP19
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Pemenue MPAaKTUKO-OPUCHTUPOBAHHBIX TCOPETUICCKUX 3aJlaHUi Ha CBOMCTBA OpraHnv4eCKux COCAUHEHUN OTIIETbHBIX
KJIaCCOB

JlaGopaTopHast pa6oTa 2
JlabopaTopnast padota “IIpeBpaieHusi OpraHMueCKIX BEHIECTB IpU HarpeBaHuu''.
[lony4yeHue STUIEHA U U3YIEHHE €TO CBOMCTB. MOJIETMPOBAHIE MOJIEKYJI M XUMHYECKUX MPEBPALICHUIT HA TIPUMEPE 2
3TaHa, YTUIIEHA, AIIETHIICHA U JIP.
Tema 4.3. OcHoBHOe cojiep:kaHue 5 OK 01
WnenTuduranms TeopeTuueckoe ofydenne 4 OK 02
OpraHUvecKuX BEIICCTB, UX | Byoopranudeckue coemuHeHus. [IpuMeHeHne W OWOJIOrMYeckas poiib yriieBoaoB. OKUCIEHHE YIJEBOIOB — OK 04
SHAYCHUC M MPUMCHCHHC B | yeroynuk sHEpruM KMBBIX OpraHM3MoB. OOIAcTH NPUMEHEHHS aMHUHOKUCIOT. IIpeBpaiieHust OENKOB MHIIA B ) JIP 9
ObITOBON 1 5 opranusMe. buonornueckue QyHKuuu GenkoB. Buonornueckue (QYHKIMU KUPOB. PONb OpraHM4YecKOd XUMUH B JIP10
HPOU3BO/ICTBCHHOM peLIeHnH TIPOOJIEM TTUIIEBO OE30MaCHOCTH JIP 16
AACATEIIEHOCTH HETOoBCka Posib OpPraHuYecKoll XUMHUH B PEILIEHAN MIPOOIIEM SHEPTETHIECKOM OE30MACHOCTH, B PA3BUTHU MEUIIMHBI, CO3IaHUN JIP19
HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB JHEPIUHU (AJIHTEPHATHBHBIE HCTOUHUKH SHeprun ). OMacHOCTh BO3IEHCTBHS )
Ha OKMBBIE OPraHU3Mbl OPTFaHUYECKHX BEIIECTB OTAENBHBIX KIACCOB (YIJIEBOMOPOIbI, CHUPTHI, (HEHOIbI,
XJIOPOPTaHMYECKHUE TIPOM3BO/HBIE, ANIBIETUIBI U JIP.), CMBICI TIOKA3aTels MPEIETBHO IOMYCTUMON KOHIIEHTPAIIUH
JlaGopaTopHble 3aHITHSA 1
JlaGopaTopnast padota: “MaeHTuduKaIys opraHuuecKiuX COeIMHEHUH OTNIENIbHBIX KJIaccoB”
Unentuuramys opraHM4ecKuX COEIMHEHUN OTIENbHBIX KIACCOB (Ha MPUMEPE ajbJETHIOB, KpaxMala, YKCYCHOM
KHCJIOTBI, GENKOB M T.IL) C HWCIONb30BAaHMEM HUX (DM3MKO-XMMUYECKHX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX 1
peakiuii. Jlenatypanus Genka npu HarpeBaHuu. LlBeTHbIE peakiuu O€lKOB. BO3HUKHOBEHHE AHAIUTHYECKOTO
CUTHQJA C TOYKH 3PEHUS XMMHUYECKHX MPOIECCOB TMPHM TPOTEKAHMH KAYECTBEHHON pPEAKIUH, MO3BOJSIONIEH
UIEHTUUIMPOBATH TPEIOKEHHBIE OPraHMUECKUE BEIECTBA
Ilpogheccuonanvno-opuenmuposannoe cooepicanue 1 HK 1.1
JIP 9
JIP10
Teopemuueckoe odyuenue ] JIP 11
TTosepxnocmuo-axkmusnbie 8ewjecmaa, NOIUMepPsL, PUMEHseMble Ol NPOU3E00CMEA KPACOK O NeYamu JJIIII; 11‘2
JIP19
Koutposibuas paéora 3 CTpyKTypa 1 CBOIMCTBA OPraHUYECKHX BEIIECTB 2
Pazneun 5. Kunern4yeckue U TEPMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKuuii 4
Tema 5.1 CxopocTh OcHOBHOe cojep:kaHue 4 OK 01
XHMHYECKHX PeaKuuii. TeopeTuueckoe o0yuenue 2
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XumMH4eckoe paBHOBeCHE

CKOpOCTI) peakuun, €€ 3aBUCHUMOCTb OT PA3JINYHBIX (1)aKTOp0BI OpyupoAbl pearupyromunx BCHICCTB, KOHICHTPAIUU

OK 02

pearupyronmx BeleCTB, TEMIIEPAaTyphl U IJIOMIAIN PEAKIIMOHHOW MOBEpPXHOCTH. TersoBbie 3((eKThl XUMUYECKHX MK 1.1
peakiuii. Dk30- ¥ SHAOTEPMHUUECKUE, PEAKIHH. TIP14
O6patuMocTh peakiuil. XUMHUYeCKOe paBHOBECHE W €ro CMeIlleHWe Toj JACHCTBHEM pa3iuyHBIX (HaKTOpPOB JIP 16
(KOHIIEHTpAIMsl PEareHTOB WM MPOAYKTOB PEaKIMH, IaBICHUE, TeMIIepaTypa) AJs CO3/1aHusl ONTUMAIbHBIX YCIOBHMA
npoTekanus xumudeckux npoueccos. [Ipunnun Jle latenne
IIpakTHyeckue 3aHATUS OK 01
Pernienrne mnpaKkTUKO-OPUEHTHUPOBAHHBIX 3aJlaHWii Ha aHaiu3 (DaKTOpOB, BIUSIONIMX HAa M3MEHEHHE CKOPOCTH OK 02
XUMHYECKON peakiuu, B T.4. C MO3UIUH DHKOJOTHYECKH I1eIeCOO0pPa3HOro MOBENEHUs B OBITY U TPYAOBOU 1K 1.1
JeSITeIbHOCTH B LIEJSIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYXKAIOMIEH TPUPOAHOM CPEIIbI. JIP14
PemieHne npakTUKO-OPMEHTHPOBAHHBIX 3aJaHuil Ha npuMeHenue npuHuuna Jle-IllaTtense nnsd HaxoXIEHUS JIP 16
HampaBlieHUs] CMEIEHUS PAaBHOBECHUS XHWMHYECKOW peakuuu W aHalu3 (akTOpPOB, BIHUAIOIIUX HAa CMEIICHUE JIP19
XMUMHYECKOT'O PABHOBECHS
Pazpnea 6. PacTBOpHBI
Tema 6.1. OcHOBHOe cojiep:KaHue OK 01
[TonsiTue o pacTBOpax TeopeTuueckoe ooyuenue OK 02
PactBopenne kak ¢uzMKo-xuMHUecKkuil mpouecc. PactBopsl. CriocoObl MPUTOTOBIEHUST PacTBOPOB. PacTBOPUMOCTS. OK 07
MaccoBasi J1ofisi pacTBOPEHHOro BemiecTBa. CMBICH TIOKa3aTessl MpeNeNibHO JOMYyCTUMOW KOHIIEHTPallMd U €ro JIP14
WCIOJIb30BAHHE B OLIEHKE SKOJIOTUYECKON 0€30MacHOCTH. JIP 16
[IpaBuiia 3KOIOTHYECKH 11eIECO00Pa3HOro OBEACHUS B OBITY U TPYIIOBOM JAEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO
3I0POBbSI U OKpYXarolied MpUPOJHON Cpebl; ONAaCHOCTh BO3JCHCTBUA Ha KUBBIE OPraHU3MBI OIpeAeSIeHHBIX
BEIIECTB.
Pernienne NpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUNl Ha pAcTBOpPBI, HCIOJNb3yeMble B OBITOBOM W
MIPOM3BO/ICTBEHHOH JIEATEIBHOCTH YeJI0BEKa
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue OK 01
OK 02
OK 07
JIP 9
Teopemuueckoe o0yuenue JIP10
Hocmobpabomxa 3/] neuamuvlx modeneu uz niacmuxa. Ayemon. Jlaxu. [lInaxnesxa JIP 11
JIP14
JIP 16
Tema 6.2. UccienoBanue OCHOBHOE CcOjIep:KaHue OK 01
CBOWCTB PacTBOPOB JlaGopaTopHble 3aHATHSA 0K 02
JlabopaTopnast pabota «[IpuroroBieHne pacCTBOPOBY. OK 04

ITpurorosyieHHE PaCTBOPOB 3aJAHHON (MACCOBOI1, %) KOHIICHTpAIUHU (C MPAKTUKO-OPHEHTHPOBAHHBIMY BOIIPOCAMU) U
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OMpCaACICHUC CPEAbl BOAHBIX PACTBOPOB.

K 1.1

Penienue 3a7a4 Ha TPUTOTOBIIEHHE PACTBOPOB JIP14
JIP 16
JIP19
Pazoen 7. Xumun 6 Ovlmy u npouzeoocmeenHHoil Oeamenvhocmu uenoseka (Ilpogpeccuonanvno-opuenmuposannoe 4 OK 01
cooepicanue) OK 02
Xumus 6 6vimy u OcHogHoe cooepircanue 4 OK 04
npoU3B00CMBEHHOT Teopemuueckoe ooyuenue 2 OK 07
OesimenbHOCMU YenoseKd Hosetlwue docmudicenusi Xumuueckou HAyKu u Xumudeckou mexnoaocuu. Ponv xumuu 6 pazeumuu npogpeccuu MK 1.1
I'paguueckuii ouzaiinep Ilpasuna noucka u aHaru3a XUMUIeCcKou UHpopmayuu u3 pasiudHslx UCMOYHUKOS8 (HaAYYHas 2 P 9
U yueOHO-HAYYHAs Iumepamypa, cpeocmea Maccogou ungpopmayuu, cemv Mnmepnem) P10
Ilpakmuueckue 3anamusn 2 JIP 11
Touck u ananuz xeticog 0 NPUMEHEHUU XUMUYECKUX 8eWeCmE U MeXHONI02Ull ¢ yuyemom 6yoyujeti npogeccuoHanbHol TIP14
O0esAmenbHOCU N0 MeMam: BadCHeluiue CmpoumenbHsle Mamepuansl, KOHCMPYKYUOHHbIE MAMepUaibl, KpackKu, TP 16
CMEKI0, KepamuKa, Mamepuansl Ois 91eKMPOHUKY, HAHOMAMEPUATbl, MEKCMUIbHbIE 0J0KHA, UCTMOYHUKY SHEPIUl, 2 JIP19
opeanuyeckue U MuHepanvhvle y0obpenus, 1eKapcmeennvie geujecmad, bblmogas Xumusl.
Sawuma: [Ipeocmasnenue pe3yrbmamos pewenis Kelicos 8 popme Munu-00K1aoa ¢ npeseHmayue
IIpome:xyTouHas arTecTanus N0 AUCHMILINHE (324€T) 2
Bcero 72
2.2.4 TemaTu4ecKuii IVIaH U COJEPKAHUE TUCHUILUIMHBI « XUMHD» UM cnenuaibHocTu 23.02.01 Opranu3anys nepeBo30K M YIIpaBJieHUs HA TPAHCIIOPTe
(aBTOMOOHIBHOM)
HanMeHoBaHue pa3iesioB Coaepxanue yueOHOro marepuasa (OCHOBHOE U NPO(ecCHOHAIBLHO-0PHMEHTUPOBAHHOE), JIA00PATOPHbIE U Oobem dopmupyembie
U TeM NpaKTH4YecKHe 3aHATHS, IPUKJIAJTHOH MOAYJIb 4acoB KOMIIETeHIMH
1 2 3 4
OcHOBHOe coiep:KaHue 64
Paznen 1. OcHOBBI CTPOEHHUS BellleCTBA 6
Tema 1.1. OcHOBHOe cojep:kaHue 4 OK 01
Crpoenue aToM0B TeopeTnueckoe obyueHne 2 JIP14
XUMUYECKUX 3JIEMEHTOB U — — JIP 16
HPUPO/IA XMMHHECKON CoBpemeHHasi Mojenb CTpoeHHus aTomMa. CHMBOJMYECKUH S3BIK XUMHHU. XUMHUYECKUH JJIEMEHT. OJIeKTPOHHAas
CBS3H KoHurypanusi aroma. Kraccudukanus XUMHYECKUX DJIEMEHTOB (S-, p-, d-anmemeHThl). BajieHTHbIE 3JIEKTPOHBI. )
BaneHTHOCTh. DJeKTpoHHAas MPUPOJa XUMHUYECKOH CBS3U. ODJNEKTPOOTPHIATEIBHOCTh. BHUIBI XUMHUECKOH CBS3H
(xoBaneHTHas, HOHHAs!, METAJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOBI ee 00pa3oBaHUS
IIpakTH4yeckue 3aHATHS 2
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Pemenune 3agaHuii Ha WCHONB30BAHWE XMMHMUYECKOM CHMBOJIMKM M Ha3BaHUM COEIUHEHUHW IO HOMEHKIAType
MEXIYHAapOJHOTO COI03a TEOPETUYECKOM W MPHUKIaAHOM XUMUU W TPUBHUAIBHBIX HA3BaHWM I COCTaBJIECHMS
XUMHUYECKUX (DOPMYJT IBYXaTOMHBIX COEMHEHUN (OKCHUIOB, CYJIb()UIOB, TUAPUIIOB U T.II.) U APYTHX HEOPTAHUYECKUX
COCIMHEHMM OTAENIbHBIX KJIaCCOB.

[IpakTuueckue 3aJaHUsl Ha YCTAHOBJIIEHHE CBSI3U MEXIy CTPOGHMEM AaTOMOB XHWMHYECKUX JJIEMEHTOB H
MEPUOIMYECKUM HU3MEHEHUEM CBOWCTB XMMHYECKHX 3JIEMEHTOB M UX COCAUHEHUN B COOTBETCTBHUH C IMOJOKEHHEM
ITepnoamueckoii cucTeMsl.

Tema 1.2.
[Tepronuueckuii 3aKoH U
tabnuna /.M. MenneneeBa

OcHOBHOE coiep:KaHHE

IIpakTH4yeckue 3aHATHS

ITepuonuueckas cucreMa xuMmuueckux anemenToB [ 1. Menneneesa. ®usnueckuil cmeica Ilepuoanyeckoro 3akona
JA.U. Menneneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB, 00Pa3yeMbIX MU IIPOCTHIX U
CJIOKHBIX BEILECTB B COOTBETCTBHUHU C MOJIOKEHUEM XMMHUUECKOr0 1eMeHTa B Ilepuoauueckoii cucreme.
MupoBo33peHueckoe U HayuHoe 3HadeHue Ilepuoauueckoro 3akona J[.J1. Menneneesa. Ilpornossl JI.11. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Pemrenue mpakTUKO-OpHEHTUPOBAHHBIX TEOPETUIECKUX 3aJ]AHUI HA XapaKTepU3alUI0 XUMUIECKUX AJIEMEHTOB
«Merannnueckue / HeMETaIMYECKUEe CBOUCTBA, AIIEKTPOOTPULIATEIBHOCTE XUMUYECKUX JIEMEHTOB B COOTBETCTBUHU C
UX JIEKTPOHHBIM CTPOEHUEM U MOJIOXKEHUEM B IEPHOIUUECKON CUCTEME XUMUUecKuX aieMenToB JI.1. MenneneeBay

OK 01
OK 02

JIP14
JIP 16

Paznen 2. Xumuyeckue peakuun

Tema 2.1. Tunsl
XUMHUYECKUX PEeaKIUn

OcHoOBHOE coiep:KaHHE

Teopernyeckoe o0yueHnue

KJ'IaCCI/I(l)I/IKaIII/IH W TUIIBI XUMHWYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHNYCCKUX BCUICCTB. CocraBlieHHE ypaBHeHI/Iﬁ
peaKHI/Iﬁ COCIUHCHUS, PA3JIOKCHH A, 3aMCIICHUS, 06MeHa, B T.4. peaKI_[I/Iﬁ TOpCHUS, OKHUCIICHUA-BOCCTAHOBJICHU .
ypaBHeHI/IH OKHCIICHHS-BOCCTaHOBICHUA. CTeneHp okuciacHus. OKUCIUTENb U BOCCTaHOBUTEIL. COCTaBIICHUE U
YPaBHHUBAHUC OKHUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ METOAOM 3JICKTPOHHOT'O 6ananca. OKHCIUTEIBHO-
BOCCTAHOBUTECJIbHBIC PEAKIINU B IPUPOJEC, IPONU3BOACTBECHHBIX MPOLECCAX U KUZHCACATCIbHOCTH OPraHn3MOB

IIpakTH4yeckue 3aHATHS

KonnuectBeHHbie oTHOMIEHUSI B XUMUKM. OCHOBHBIE KOJNMYECTBEHHBIE 3aKOHBI B XMMHHU U PACUEThl MO0 YPaBHEHUSIM
XUMHUYECKUX peakuuid. Monb Kak equHHUIa KOJIM4YecTBa BeulecTBa. MosipHas Macca. 3aKOHBI COXpaHEHHsI MacChl U
9Hepruu. 3akoH ABoraapo. MosapHbiii 00beM ra3oB. OTHOCHTENbHAsS MIIOTHOCTh T'a30B. PacueTsl Mo ypaBHEHUSM
XUMHYECKUX PEaKIUi C MCIIOJIb30BAHUEM Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS) Fa30B, KOIMYECTBA BEIIECTBA

OK 01

JIP14
JIP 16

Tema 2.2.
DNeKTpoaUTHYECKAs
JIMCCOLMAIUS U MOHHBIN
oOMeH

OcHoBHOe cofep:kaHHe

Teoperndeckoe o0yueHnue

TeOpI/IH BHGKTpOHHTH‘{eCKOﬁ aucconuanyu. MoHbl. 3J'IeKTpOJ'[I/ITLI, HEQJICKTPOJIUTHI. Peakiiun moHHOTO oOMcHa.
CocraBieHue peaKHI/Iﬁ HOHHOTO OOMEHa IMYTEM COCTABJICHUS UX IMOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHHﬁ.
KucnotHo-ocHOBHBIE peaKknuu. 3aI[aHI/I$I Ha COCTaBJICHHNEC MOHHBIX peaxunﬁ

OK 01
OK 04

JIP14
JIP 16
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JlaGopaTopHble 3aHITHSA

JlaboparopHas paboTa “TuUIbl XUMHUECKUX peaKiuii”.

HccenenoBanue THIOB (10 COCTaBY M KOJIMYECTBY HCXOIHBIX U 00pa3yIOIIMXCS BEIIECTB) M MTPU3HAKOB XUMHYECKHX
peaxuuii. [IpoBeneHne peakuuii HOHHOro 0OMeHa, OIpeeIeHHE CPeibl BOAHBIX PACTBOPOB. 3aJaHHs HA COCTABICHHC
VOHHBIX peakIui

KonTpoannas padora 1

CTpOGHI/Ie BCIICCTBA U XUMHNYCCKNE pECaKIINN

Paznen 3.

CTpOCHI/le M CBOMCTBA HEOPraHn4eCKUX BeIIeCTB

Tema 3.1. Knaccudukarus,
HOMEHKJIaTypa U CTpOCHHE
HEOPraHMYECKHX BEIIECTB

OcHoBHOe coep:kaHHe

Teopernyeckoe o0yueHnue

HpeuMeT HeOpFaHI/I‘{eCKOﬁ XUMHHU. KJ'IaCCI/I(l)I/IKaLII/IH HCEOPraHN4CCKNX BCLICCTB. HpOCTLIe 1 CJI0KHBIC BEIICCTBA.
OCHOBHBIE KJIACChI CIIOKHBIX BCHICCTB (OKCI/II[I)I, TUAPOKCHUBI, KUCJIOTHI, COJ'II/I). BzauMocBs3b HEOPraHN4ICCKUX
BCHICCTB. AFpeFaTHLIe COCTOsAHU A BEIICCTBA. KpI/ICTaJ'IJ'II/I‘{eCKI/Ie nu aMOp(l)HI)Ie BCHICCTBA. Turmbl KPUCTAJUITNYCCKUX
PpeIIETOK (aTOMHaH, MOJICKYJIApHasi, NOHHas, MeTaJ'IJ'II/I‘{eCKaH). 3aBHCHMOCTh (1)H31/I‘{6CKI/IX CBOMCTB BCIICCTBA OT TUIIA
KpHCTaJ’IJ’IH‘IeCKOﬁ PCIICTKHU. 3aBHCUMOCTh XHMHUYCCKON aKTHBHOCTH BCHICCTB OT BUJa XUMHUYECKOM CBSI3U M TUIIA
KpHCTaJ’IJ’IH‘IeCKOﬁ PCIICTKU. HpI/I‘{I/IHLI MHOF006paSI/I${ BCIICCTB

IIpakTH4yeckue 3aHATHS

HomMmenxkiaTypa HeOpraHMUECKHUX BELIECTB: HA3BaHHUE BEIECTBA UCXOJS U3 UX XUMUYECKOH (pOopMyIIbI UITH
COCTaBJICHHE XMMUYECKOH (OpPMYIIbI HCXOsI U3 Ha3BaHUA BelecTBa o MexayHapoaHoi (MIOITAK) umm
TPUBHUAJIBHONM HOMEHKJIATYpE.

Penienne mpakTHdecKkux 3aJaHuii Mo Kiaccu(UKAUM, HOMEHKIATYpE U XUMUYECKUM (HOpMYJIaM HEOPraHUYECKUX
BEIIECTB PA3IUUHBIX KJIACCOB (YTapHBIM Tra3, YIJEKHCHIBIH ra3, aMMHak, raiieHas H3BeCTb, HEralleHas HU3BECTb,
MUTHEBAs COAA M APYTUX): HA3bIBAaTh U COCTABIIATH (DOPMYIIBI XUMHUUYECKUX BEUIECTB, ONMPENEISITh MPUHAAIEC)KHOCTh K
kiaccy. VICTOUHUKN XMMUYecKoi HH(popMaIuu (CpeAcTB MaccoBoi nHpopmMaruy, cetb MHTepHeT u apyrue). [louck
nH(}OpMAINK 110 HA3BAHUSM, UJICHTU(UKATOPAM, CTPYKTYPHBIM (hOopMyTaM

OK 01
OK 02

JIP14
JIP 16

JIP19

Tema 3.2. dusuxo-
XUMHAYECKUE CBOMCTBA
HEOPraHWYEeCKHUX BEILECTB

OcHoOBHOE coiep:KaAHHE

Teopernyeckoe o0yueHnue

MerTansl. O6H_[I/Ie (1)I/I3I/I‘{GCKI/IG U XHMHYECKHE cBoMcTBa MeTailioB. CIIocOOBI MMOJTYYCHUA. 3HaueHHEe METAIOB U
HEMCTAJJIOB B HNPUPOAC U KUBHCACATCILHOCTU YCIOBCKAa U OPraHMU3MOB. KOppOSI/IS{ METAJUIOB: BUJBI KOPPO3UH,
CIIOCOOBI 34U ThI METAJIJIOB OT KOPPO3HHU

Hemeramnbl. O0mue ¢puznyueckre U XMMUYECKHE CBOMCTBa HeMeTallsIoB. Tunuunble cBoiicTBa HemeTtamioB [V— VII
rpynn. Knaccugukanus 1 HOMEHKIIATypa COSAMHEHUH HeMeTaJIoB. KpyroBopoThl OMOT€HHBIX DJIEMEHTOB B MPUPOJIE

XUMHUYeCKre CBOMCTBA OCHOBHBIX KJIACCOB HCEOPraHNYICCKUX BCIICCTB (OKCI/IIIOB, TUAPOKCUIOB, KUCJIOT, coyiel u Ilp)
3aKOHOMepHOCTI/I B U3MEHEHHUHU CBOMCTB MPOCTBIX BECUICCTB, BOAOPOAHBIX COGI[I/IHGHI/If/i, BBICHIMX OKCHUJOB U
TUJAPOKCHU OB

IIpakTHyecKue 3aHATHS

OK 01
OK 02

JIP14
JIP 16

JIP19
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CocraBieHue ypaBHeHI/Iﬁ XUMHYCCKUX peaKHI/Iﬁ C Y4aCTUEM IMPOCTbIX M CJOXHBIX HCOPraHMYCCKHUX BCIHICCTB:
MCETaJUIOB M HEMCTAJIOB, OKCHJOB MCTAJLJIOB, HCMCTAJUIOB U aM(bOTepHLIX OJICMCHTOB; HCOPraHNM4€CKUX KHCIIOT,

OCHOBaHUI 1 aM()OTEPHBIX I'MJIPOKCUI0B; HEOPTaHUUECKUX CONEH, XapaKTepU3yIOILUX UX CBOIMCTBA. 2
Pemienne nmpaxkTUKO-OPUEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHUIl Ha CBOIICTBA, COCTaB, MOIy4eHHE M Oe30IacHoe
HCTIOJIb30BAHUE BAXKHEHIIINX HEOPraHMUECKUX BEHIECTB B OBITY M MPAKTHUCCKOM eI TEILHOCTH YET0BEKA
Tema 3.3. Unentudukanus | OcHoOBHOe coep:kaHmne 2 OK 01
HEOPTaHWYECKUX BEIIECTB | JIaGopaTopHble 3aHATHS 2 OK 02
JlabopaTopnast padora «neHTudukanms HeoOpraHM4eCKUX BEUIECTBY. OK 04
Pemrenne skcrepMMEHTANBHBIX 3aJa4 110 XUMHUYECKUM CBOWCTBAM METANJIOB U HEMETAJIOB, MO PACIIO3HABAHUIO U JIP14
TIOJIyYEHHIO COEMHEHUI METAJIIOB U HEMETAJIOB. 2 JIP 16
WnenTudukanyss HEOPraHWYECKUX BEIIECTB C HCIOIb30BAHUEM HX (DU3MKO-XMMHUYECKMX CBOMCTB, XapaKTEpPHBIX JIP19
Ka4yeCTBEHHBIX peakuuil. KauecTBeHHBIE peakliuu Ha cyab(aT-, KapOOHAT- ¥ XJIOPU-aHUOHBI, HA KATHOH AMMOHUSI
KonTtpoannas pabora 2 CBolicTBa HEOPraHUYECKUX BEILECTB 2
Pazpnen 4. CTpoeHue U CBOIiCTBa OPraHM4YecKHX BelecTB 24
Tema 4.1. Knaccudukarus, | OcHOBHOe coep:kaHHe 4 OK 01
CTpOCHHE U HOMEHKJIATYpa | Teoperuyeckoe o0yueHue 2 JIP14
OPraHM9IECKUX BCIICCTB IlosiBiieHUE U pa3BUTHE OPraHUYECKOM XMMUM Kak Hayku. [Ipenqmer opranuueckoil xuMmuu. MecTo U 3HaueHue JIP 16
OpPTraHUYECKOI XMMHHU B CHCTEME ECTECTBEHHBIX HAYK. JIP19
XUMHUECKOE CTPOCHME KaK TOPSAOK COCAMHEHHs aTOMOB B MOJEKYyJE COTJIACHO HMX BaJeHTHOCTH. OCHOBHBIE
MOJIOXKEHUS] TEOPUU XUMHUYECKOTO CTPOEHHSI OpraHHYecKHX coequHeHuil A.M. Bytineposa. YriepomaHslii ckener
OpPraHUYEecKOil MOJEKyNbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO CTPOEHHsS Mojekyl. M3omepus u )
U30MEpHL.
IlousitTue o (¢yHkuuoHaneHON rpymme. Pamuxan. IlpuHuuns! KiaccupHUKaLUU OPraHUYECKUX COETUHEHUI.
MexnyHaponHasi HOMEHKJIATypa W IpPUHIMNBI HOMEHKIATYpbl OpraHuueckux coenuHeHuil. Ilonsitue 00
a30TCOICPKAIMX COETUHEHUSNX, OHONOTHMUECKM AaKTHBHBIX BellecTBaxX (yIJeBojax, XHUpax, Oeiakax H Ap.),
BBICOKOMOJIEKYJISIPHBIX COCUHEHUSIX (MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO)
IIpakTH4yeckue 3aHATHS 2
HomenxaTypa OpraHH4eCKHX COEAMHEHMH OTIEIBbHBIX KIIAcCOB (HACHIICHHbIE, HEHACBIIICHHBIE U apOMaTHYECKUE
YTJIEBOJOPOABI, CHUPTHI, (hEHOMBI, ANbAETU/bI, KETOHbI, KapOOHOBbIE KHCIOTHI M Ap.) CocTaBieHHE MOIHBIX U
COKpAIIIEHHBIX CTPYKTYpPHBIX (DOPMYJ OPraHHYECKUX BELIECTB OTJCIBHBIX KJIACCOB, UCIONB3YSl UX HA3BaHUS I10 )
CHCTEMAaTH4ECKON U TPUBHAIBHOM HOMEHKIAType (3TWIIEH, alleTWJIeH, IIHLepuH, (GeHomn, Gopmanbaeruy, yKkcycHast
KHCJIOTa, MMUIUH). PacueTsl mpocteiinieil (opMyIibl OpraHUu4ecKoi MOJEKYJIbl, UCXOMs U3 3JIEMEHTHOI'0 COCTaBa (B
%)
Tema 4.2. CpoiicTBa OcHoOBHOE coiep:KaHHE 12 OK 01
OpraHUYECKUX Coe/MHEHNH | TeopeTnveckoe o0yyeHune 6
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DU3NKO-XMMUYECKHE CBOMCTBA OpraHMYECKUX COCAMHEHUH OTAEIbHBIX KJIAcCOB (OCOOEHHOCTH KIacCU(MUKALUHN H
HOMEHKJIATypbl BHYTPU KJacca,; TOMOJIOTWUYECKHH psa u obmas ¢opmyna; usomepus; (HU3HUECKHUE CBOMCTBA;
XMUMHYECKHE CBOMCTBA; CIIOCOOBI TTOYyUEHHUST):

— MpeJeNbHbIE YIIIEBOMOPOIbI (ATKAHBI U IIMKIOATKaHBI). ['OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOUYHUKOB TEIlIa
B TIPOMBINUICHHOCTH ¥ ObITy. CBOWMCTBA MPUPOTHBIX YIJIEBOIOPOIOB, HAXOXICHHE B IPHPOAC W IPUMEHCHUE
AJIKaHOB,;

— HemnpeJebHbIC (AJKCHBI, AJKWHBI U ANKAJWEHBI) M apOMAaTHYECKHE YIJIEBOIOPOAbl. ['OpeHHe aleTHicHa Kak
MCTOYHHUK BBICOKOTEMITEPATYPHOrO TUIAMEHH JIJIsl CBAPKU M PE3KU METAJLJIOB

— KUCIIOPOACOJEPXKAIIUE COSAUHEHHs! (CIMPTHI U (hEHOMBI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, aIbJCTUABl U KETOHBI,
XKUPBI, YrIeBobl). IIpakTudyeckoe MpUMeHEHNEe STUIICHTIINKOIS, MIIuIepuHa, (peHona. [Ipumenenue gopmansaeruaa,
areTanbJeruia, yKCyCHOM KHCIO0Thl. MblIa Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT. Motomye cBoicTBa MbLIa

— a3oTco/AepKallue COequHeHHs (aMUHBI W aMUHOKHUCIOTHI, Oenku). BBICOKOMOJEKYNspHbIE COEAUHEHUS
(cuHTeTHYECKHE U OMONOrMYecKU-aKTUBHBIE). MOHOMEp, MONMMeEp, CTPYKTypHOe 3BeHO. [lonmnMmepusanus sTuiieHa
KaK OCHOBHOE HAIIPaBJICHUE €T0 UCIONb30BAHMUS.

['eHeTnueckas CBsi3b MEXy KJacCaMy OPraHUYECKUX COETMHEHMI

IIpakTH4yeckue 3aHATHS

CaoiicTBa OpraHn4eCKux COEIMHEHUN OTACNbHBIX KJIaCCOB (TpI/IBI/IaJ'H)HaSI n MCXKAyHapoaHass HOMEHKJIATypa,
XUMHUYCCKUEC CBOﬁCTBa, CITIOCOOBI HOJ'Iy‘{eHI/IH)Z npeaACIbHBIC (aJ'[KaHLI u HI/IKJ'IoaJ'IKaHI)I), HEOPEACIIbHbIC (aJ'IKeHLI,
AJIKMHbI M aJ'[KaI[I/IeHI)I) U apoOMaTUYCCKUC YTJIEBOAOPOAbI, CIIUPTBI U (beHOJ'ILI, Kap6OHOBI>Ie KHUCJIOTEI M 3(1)I/IpI>I,
AJIbACTHU/IbI U KETOHBI, aMHWHbBI W AMUWHOKHCIIOTBI, BBICOKOMOJICKYJISIPDHBIC COCAMHCHMUA. 3aZ[aHI/I5[ Ha COCTaBJICHHC
ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ C Y4aCTHEM OPraHNYCCKNX BCHICCTB HA OCHOBAHNHU UX COCTAaBa U CTPOCHUS

CocraBiieHHEe CXeM peakIui (B TOM 4YHCIE IO MPEJIOKEHHBIM ILEMOYKaM IPEeBpalleHH), XapaKTepU3YOLIINX
XMMUYECKHE CBONCTBA OPraHUUYECKUX COCAMHEHMH OTJCIBHBIX KJIACCOB, CHOCOOBI HMX IOMY4YEHUsS M Ha3BaHUE
OpPraHUYECKUX COCAMHEHHH M0 TPUBUATBHON WU MEXIyHApOAHONW CHCTEMAaTHUECKON HOMEHKIIATYpE.

Penrenue mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3alaHUN Ha CBONCTBA OPraHMUECKUX COCUHEHUM OTIEIbHBIX
KJIACCOB

JlaGopaTopHast paGora

JlaGopaTopnast padota “IIpeBpaiieHus1 OpraHMueCKIX BEHIECTB MpU HarpeBaHuu'.
[TonyuyeHue aTUNIEHa U U3YYEHHUE €r0 CBOMCTB. MoAeIrpoBaHe MOJIEKYJI U XUMHUYECKUX MPEBpAIllEHU Ha MIpUMepe
9TaHa, TUJICHA, Al[ETUIIEHA U JIp.

OK 02
OK 04

JIP14
JIP 16

JIP19

Tema 4.3.
Unentuduxanms
OpraHMYEeCKUX BEIIECTB, UX
3HAaY€HHE U IPUMEHEHUE B
OBITOBOM U
MIPOM3BOICTBEHHOM

OcHoBHOe coep:kaHHe

Teoperndeckoe o0yueHnue

buooprannueckue coequHeHus. llpuMeHeHne U Ouonoruyeckas poib YrineBojoB. OKuCIIEHHE YITIEBOIOB —
UCTOYHHMK SHEPTUU SKUBBIX OpraHu3MoB. OO0IacTé NpPUMEHEHUS aMUHOKHCIOT. IIpeBparieHust OeIKOB IHINU B
opranusme. buonorndeckue QyHkiuu Oenkos. buonmorndeckue ¢GyHKIUM XKUpoOB. Ponb opraHmdeckoil XMMUHU B
pelieHuy npooieM MUIEBOH 6e30MacHOCTH

OK 01
OK 02
OK 04

JIP9
JIP14
JIP 16
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JeATEIbHOCTU YEJIOBEKa Ponp opranuyeckoit XMMHUH B pEICHUH NPOOIEM SHEPreTUYecKoi 6€30MacHOCTH, B Pa3BUTHU MEIUIUHBL, CO3AaHUM JIP19
HOBBIX MaTEpUANOB, HOBBIX HCTOUHUKOB SHEPTUU (AJIbTEPHATUBHBIE HCTOUYHUKU 3HEpruu). OnacHOCTb BO3ACHCTBUS )
Ha OKHUBBIE OpPTraHU3MBl OPraHUYECKUX BEIIECTB OTJCIABHBIX KJIACCOB (YIJIE€BOXOPOJIbI, CIHUPTHL, (PEHOMBI,
XJIOPOPTaHUYECKUE TPOU3BOAHBIC, AJIBACTUIBI U JAP.), CMBICI TTIOKa3aTeN sl MPEAENbHO JOIMYCTUMON KOHIICHTPAI[UH
JlaGopaTopHble 3aHITHSA 2
JlaGopaTopnast padota: “MaeHTuduKaIys opraHuuecKiuX COeIMHEHUH OTNIENIbHBIX KJIaccoB”
Wnentudukarys opraHMueCKUX COSAUHEHMH OTIECIBHBIX KJIAcCOB (HA MpHUMeEpe ajbJeTHAOB, Kpaxmaja, YKCYCHOM
KHCJIOTBI, OEIKOB M T.I.) C HCHOIb30BAaHHMEM HX (DPU3UKO-XMMHUECKMX CBOICTB M XapaKTEPHBIX Ka4eCTBEHHBIX )
peakuuit. JleHaTypauus Oenka npu HarpeBaHuM. llBeTHble peakiuu OenkoB. BO3ZHHMKHOBEHME AHAIUTHYECKOTO
CHUTHQJla C TOUYKM 3PEHHUS XUMHUCCKUX IPOLECCOB IpPHU TMPOTEKAHMHM KAUCCTBEHHOM pEaKIUM, IO3BOJISIOIEH
UACHTH(OUITPOBATH MPEATIOKEHHBIE OPraHUYECKHE BEIeCTBA
KonTpoJnhas padora 3 CrpyKTypa H CBOICTBa OPraHNYECKUX BEILIECTB 2
Pazpnen S. KuneTnyeckue u TepMOJUHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHNS XMMUYECKHX peaKiuii 4
CKOpOCTh XMMHYECKUX OcHoBHOe cojiep:kaHue 4 OK 01
CAKIUH. OK 02
P Teoperndeckoe o0yueHnue 2
XHUMHUYECKOE paBHOBECUE JIP14
CKOpOCTbh peakluu, €€ 3aBUCUMOCTb OT Pa3lUYHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOLIMX BELIECTB, KOHLIEHTPALUU 7P 16
pearupyromux BeIecTB, TEMIEPATypbl U IMJIOMAAN PEaKIMOHHONW MOBEPXHOCTU. TemsoBble 3(h(HEKThl XUMUUYECKUX P19
peakiuit. OK30- U SHAOTEPMUYECKHUE, PEAKIUH. )
OO6patuMocTh peakiuif. XUMHYECKOE pPAaBHOBECHE U €ro CMEIICHHE IOA JCHCTBHEM pa3IMUYHBIX (DaKTOPOB
(KOHIIEHTpAIMsI PEareHTOB MJIM MPOAYKTOB PEaKIUy, IaBICHUE, TEMIIEpaTypa) Ul CO3IaHUsI ONTUMANIBHBIX YCIOBUI
IpoTeKaHus XuMudeckux nporeccos. Hpuunun Jle laTense
IIpakTHYeckue 3aHATUS b) OK 01
Pemrenne mNpakTHKO-OPUCHTUPOBAHHBIX 3aJaHUl Ha aHaidu3 (DAKTOPOB, BIMSIONMX HAa H3MEHEHHE CKOPOCTH OK 02
XMMUYECKOH peakluu, B T.4. C MO3UIUH HKOJIOTHMUYECKH IIeJIecO00pa3sHOro MOBEAEHUS B OBITY U TPYAOBOM JIP14
JEATENIbHOCTU B IIETISIX COXPAHEHUsI CBOETO 370POBbsI U OKPY>KAIOIIEH TPHPOAHON CPEbI. ) JIP 16
PemieHne npakTUKO-OPMEHTHPOBAHHBIX 3aJaHuil Ha npuMeHenue npuHiuna Jle-IllaTtense nns HaxoXIEHUS JIP19
HampaBJICHUS CMEIICHUS PAaBHOBECHsSI XMMHUECKOM pEakuMud W aHaiu3 (PAaKTOpOB, BIMSIONUX HA CMEIIEHHE
XMMHYECKOTO paBHOBECHUS
Pazpnea 6. PacTBOpHBI
Tema 6.1. OcHOBHOe coJep:kaHue OK 01
ITonsTue o pacTBOpax
p P TeopeTuueckoe o0yuenue OK 02
= OK 07
PactBopenue kak (pu3nko-xuMuueckuii mporecc. PactBopel. CriocoObl MPUTOTOBIEHUS PACTBOPOB. PacTBOPUMOCTSD. P 9
MaccoBasi 10151 pacTBOpPEHHOro BemiecTBa. CMBICT TOKa3aTelsl MPEAENbHO AOMYyCTUMON KOHIIGHTPAllMH U €ro 2 1P10

HCIOJIB30BaHUE B OL[EHKE 9KOJIOIMYECKON OC30ITaCHOCTH.
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[MpaBuia SKOIOTHYECKH 1eNIecO00Pa3HOro MOBENEHUS B OBITY U TPYJIOBOM JESATEIFHOCTH B LIENISIX COXPAHEHHS CBOETO JIP14
37I0pOBbSl M OKpY)KaloIlled TNPUPOJHONW Cpeibl; OMAacHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBI ONpeeNeHHbBIX JIP 16
BEIIIECTB.
Pemenne NpaKkTHKO-OPHEHTHPOBAHHBIX pACUETHBIX 3aJlaHWil Ha pacTBOpPBI, HCIIOJb3yeMble B OBITOBOM U
ITPOU3BOJICTBEHHOH JEATEIBHOCTH YeJIOBEKa
Tema 6.2. ViccnenoBanue OCHOBHOE CO/IePKAHNE OK 01
CBOHCTE pacTBopos JlaGopaTopHble 3aHATHS OK 02
OK 04
JlabopaTopnast pabota «[IpuroroBieHrne pacCTBOPOBY.
[IpurorosiieHue pacTBOPOB 3aJaHHOHN (MacCOBOM, %) KOHIIEHTpAIMHU (C MPaKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMHU) U 5 JJ'}II; 112
oIpesieNieHne Cpe/ibl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB JIP19
IIpodeccnonanbHO-0pHEeHTHPOBAHHOE cOAepPKaHUe (codep:kaHne MPHUKIATHOTO MOTYJIS)
Pazpea 7. XuMHS B ObITY U IPOU3BOICTBEHHOI 1esITeJILHOCTH YeJI0BeKA 6 OK 01
Xumus B ObiTy 1 OCHOBHOE COfIepIKaHne OK 02
MIPOM3BOICTBEHHOM OK 04
JeATEIbHOCTU YEeJIOBEKa Teopernueckoe obydenne 2 OK 07
Hogeiimme nOCTHMXKEHHS XHMHYECKOW HAayKH M XHMHYECKOW TeXHOJOTHMHM. Pomb XuMUM B obecrieueHHn P 9
9KOJIOTHYECKOH, SHEPreTHYEeCKON Oe30MacHOCTH, Pa3BUTHH OpraHU3allMK IIEPEBO30K M YIPaBJICHHs HA TPAaHCIIOPTE ) P10
(aBTOMOOMIIEHOM). [IpaBria moncka 1 aHanM3a XUMHYECKOH WH(OpPMAIMK U3 pa3lINYHbIX HCTOYHUKOB (HaydHas W P 11
y4eOHO-Hay4YHas JIMTepaTypa, CpeAcTBa MaccoBoil nH(popMalmH, cetb MHTepHeT) TIP14
IIpakTHyeckue 3aHATHSA JIP 16
IMouck n aHanmU3 KEHCOB O MPUMEHEHNH XMMHYECKUX BEIIECTB U TEXHOJIOTHH C ydeToM Oyylel mpodecCHOHaIbHOM JIP19
JEATENbHOCTH. 4
3ammTa: [IpencraBieHue pe3ysibTaToB penieHus KeicoB B popMe MUHH-IOKIIA A C Tpe3eHTaluen
IIpome:xyTouHas arTecTanus M0 AUCHMILIAHE (324€T) 2
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMU TIPOTPAMMBI OBLLIEOBPA3OBATEJILHOM
JUCHUIINHBI

3.1. MarepuajibHO-TeXHHYecKoe ofecniedenne yueOHoro kadnnera «Kaduner Xumum»
OobopynoBanue y4yeOHOro kabuHera:

- TIOCA/I0OYHBIE MECTa TI0 KOJIMYECTBY OOYUAIOIINXCS;

- pabouee MecTO MpenoaaBaTes;

- IGMOHCTPAIIMOHHBIN CTOJ;

- BBITSDKHOM mIKad;

- y4eOHO-HATTISIHbIE TOCOOUS TI0 XUMUH: TIEPHOINIECKas cucTeMa XuMudeckux snemenToB [I.M1. Menpeneesa,

PSI HaNIPSDKEHWH MeTaslioB, TabJuIla pacCTBOPUMOCTH COJIel, KHCIIOT ¥ OCHOBAaHHUM B BOJIE, IJIAKATHI IO O0IIEH

u HeOpI‘aHH‘IeCKOﬁ XHUMUH, ITIJIaKaThI I10 OpFaHH‘IeCKOﬁ XHUMUH,

- Koyuiekuuu: «Mertamisl», «['opHbIe OpoAB», «IlnacTMaccel U BOIOKHA», MOJENH OPTaHUYECKUX BEIIECTB.

- nabopaTtopHoe 00OpYyJIOBaHWE: XHMHYECKas IMOCYNa, XWMHUYECKHE PEaKTHBBI, J1a0OpPaTOPHBIE BECHl H

Pa3HOBECHI.

- nudpoBbic 00pa3oBaTEIbHBIE PECYpPCHI: KOMIIBIOTEpPHAs TporpaMMa « XuMusi. BupTyanbHast 1a00paTopush».
Texnuueckue cpencrTsa o0y4eHus:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM ITPOrpaMMHBIM o6ecnequI/IeM;

- MYJIBTUMEIUATIPOEKTOP.

3.2. UudopmanuoHHOe o0ecneyeHHe peau3aliu NporpaMmbl

OCHOBHbIE HCTOYHHKH:

Iabpuansa O.C. Xumus. EcrercBeHHO-HAy4HBIH NpoQwMiib: y4eO. IUIS CTYICHTOB YYPESKACHUH
cpen.npod.odpazopanus /[O.C. 'abpuansn, U.I. Octpoymos, E.E. Octpoymosa, C.A. Cnankor]; mox pex. O.C.
IabpuansHa. — M. : Akagemus, 2024. — 400 c.

labpuansa  O.C. Xumusa. TexHomormueckuil mnpoduib: yded. s CTYACHTOB YUPEKIACHHUIM
cpen.npod.odpazopanus / O.C. I'abpuansn, U.I'. Ocrpoymos, E.E. — M. : Akanemus, 2024. — 304 c.

Jlono/IHUTEIbHbIE HCTOYHUKH:

1. 'aopuensn, O.C. Xumus: yueouuk 10 knace/ O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos. - —
M.: IlpocBenienne, 2022.- 128 c.

2. l'aopuensn, O.C. Xumus: yueonuk 11 knace/ O.C. INabpuensn, U.I'. Octpoymos, C.A. CnagkoB. - —
M.: IlpocBenienne, 2022.- 128 c.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS OBIIEOBPA3OBATEJbLHOM

JUCHUIIMHBI

KoHTposIb M oOlleHKa pe3yJbTAaTOB 00y4eHHsI OCYINECTBJISIETCSI B MpoLecce NMPOBeIeHUs] NMPAKTUYECKUX 3aHATHH H

J1a00paTOPHBIX padoT, TECTUPOBAHUS, 2 TAKKE BBINIOJTHECHUS 00y4al0LIMMMCS MHIUBUAYAJIbHBIX 3aJaHUI.
Jlist popmupoBaHUs, KOHTPOJIS M OLEHKU PE3yIETaTOB OCBOCHUS y4eOHOH JMCLUILIMHBI HCIIONB3YeTCsl CHCTEMa OLEHOYHBIX

MEPONPHUATHH,

IpeJICTaBIAOMAs COOOH KOMIUIEKC YYeOHBIX MEPONpPUSITHH,

COIVIACOBAHHBIX C pe3ylbTaTaMH OOydeHHS WU

copmynupoBanHbiX ¢ yaeromM ®I'OC COO (mpeamerHbie pe3ynbrathl o aucuumwinae) 1 @IOC CIIO.

s npodeccnu 08.01.28 MacTep 0T/1eJI0YHBIX U CTPOUTEIBHBIX PadoT

No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
I OcHOBHOE cofepkaHue
1 Paspen 1. OcHoBbI cTpoeHust | @opMyanpoBaTh 6a30BbIe
BellecTBa TOHSATHS ¥ 3AKOHbI XUMHH
1.1 |OKO01 Crpoenne atoMoB xumudeckux | Cocraiats xumudeckue Gpopmyisl | 1. Tect «CTpoeHre aTOMOB XUMHUUYECKUX
9JIEMEHTOB U NPUPOAA COEJIMHEHHH B COOTBETCTBHH CO 3JIEMEHTOB ¥ NPUPOAA XMMHYECKOIT
XUMHYECKOH CBA3U CTEIEHbBIO OKUCIICHUS XUMUYECKUX | CBSI3M».
JJIEMEHTOB, HCXOAS U3 2. 3a1a4u Ha COCTABJICHUE XMMHYECKUX
BAJICHTHOCTH U (bopMyI1 IByXaTOMHBIX COE€AMHEHUIH
JIEKTPOOTPULIATEIBHOCTH (oxcunoB, Cynb(pHUIOB, THAPHIOB U
T.IL).
3. 3amaHus Ha UCHIOJIL30BAHUE
XMMHYECKOI CUMBOJIMKH U Ha3BaHMUIT
COEIMHEHMH 1T0 HOMEHKIIATYpe
MEKIYHAPOIHOIO COK03a
TEOPETHUIECKOH 1 MPUKIATHON XMMHUH 1
TPUBHAIIBHBIX Ha3BaHMIT JUIst
COCTABJICHUSI XMMUYECKUX (HOpMYIT
JIBYXaTOMHBIX COEJIMHEHHI (OKCHJIOB,
Cynb(UI0B, TUAPUIOB U T.I1.) U IPYTUX
HEOPraHMYECKUX COeJMHEHUH
OTZENBHBIX KJIaCCOB
1.2 |OKO01 Ieproauyeckuii 3aK0H U XapakTepu3oBaTh XUMHUYECKHE 1. Tect «Meramunyeckue /
OK 02 tabuuia JI.1. Menneneesa 3JIEMEHTBI B COOTBETCTBHHU C UX HEMETAJJINYECKUE CBOMCTBA,

TIOJIOXKEHUEM B NEPHOJHIECKOM
CHUCTEME XUMHYCCKUX 3JIEMEHTOB
J.U. Menneneena

3NIEKTPOOTPHULATEIBHOCTD M CPOJICTBO K
NIEKTPOHY XUMHUUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX DIICKTPOHHBIM
CTPOCHUEM U TIOJI0XKEHHUEM B
MEPUOANUECKOH CUCTEME XUMHYECKHX
anementoB JI.M1. MeHneneeBay.

2. IlpakTuueckue 3aJjaHus Ha
YCTaHOBIICHHE CBSI3U MEXJy CTPOCHHEM
aTOMOB XMMHYECKUX IEMEHTOB U
HEPUOANYECKUM HU3MEHEHHEM CBOICTB
XMMHYECKUX IEMEHTOB M UX
COCIMHEHHUII B COOTBETCTBHH C
nonoxenneM Ilepuonnueckoit cucreme.
3. IIpakTHKO-OPUEHTHPOBAHHBIE
TEOPETUYECKUE 3a1aHus Ha
XapaKTepU3aluio XUMUYECKUX
aneMeHToB: «Merautndyeckue /
HEeMeTaJUIMYeCKUe CBOICTBA,
3NIEKTPOOTPHULIATEIBHOCTD M CPOJICTBO K
NIEKTPOHY XUMHUUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX JIICKTPOHHBIM
CTPOEHUEM U TIOJI0XKEHUEM B
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OK/IK

Monyns/Paznen/Tema

PesynabTaT 00y4enus

THIIBI OLIEHOYHBIX MEPONIPUATHI

MIEPUOIIYECKON CUCTEME XUMHIECKHX
anemenToB JI.M1. MeHneneeBa»

Pazngen 2. Xumuueckue
peaKnun

XapakTepu3oBaTh THIIBI
XHMHYECKHX peakuui

KonTpoibhas padora
«CTpoeHHe BelecTBa 1 XHMHYECKHe
peakuum»

2.1

OK 01
OK 04
JIP14
JIP 16
K 1.1
K 2.1

Tunbl XUMUYECKUX peaKLUii

CoCTaBIISITh peaKIiy COSANHEHNS,
pasiioxeHus, oOMeHa, 3aMeIleHNs,
OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE
peaxuuu

1. 3amaun Ha coCTaBIIEHUE ypaBHEHHI
peaxIuii:

— COEIMHEHUS, 3aMEICHHS,
pasiioxkeHus, 0OMeHa;

— OKHCITUTEILHO-

BOCCTaHOBHTEJIBHBIX PEAKIIHi C
HCIOJIb30BAHUEM METO/Ia HJIEKTPOHHOIO
OaJraHca.

2.3a1a4u Ha pacyeT Macchl BEIECTBA
Wik 00béMa

ra3oB 110 U3BECTHOMY KOJIUYECTBY
BEIL[ECTBA, MACCE MM 00BEMY OJJHOrO
U3 YYaCTBYIOLIMX B PEAKIIMHU BEIECTB;
PpacyEThl

Macchl (00bEéMa, KOJTMUECTBA BEIIECTRA)
MPOJIYKTOB PEAKIIUH, €CITU OHO U3
BEIL[ECTB HMEET MPUMECH

2.2

OK 01
JIP14
JIP 16

DIIEKTPONUTHYECKAs
JIICCOLMANNS U HOHHBIH 00MeH

CocTaBATh ypaBHEHHUS
XUMHUYECKUX PEaKLUH HOHHOTO
o0OMeHa ¢ yJacTHeM
HEOPraHMYeCKHX BEIECTB

1. 3aymaHus Ha COCTaBJICHUE
MOJIEKYJISIPHBIX ¥ HOHHBIX PEaKLH C
Y4acTHeM KHUCJIOT, OCHOBaHUH U COJEH,
YCTaHOBJIEHHE M3MEHEHHS KHCIOTHOCTH
cpensl

2. JJaboparopHas pabora "Turs
XMMHYECKUX peaKkiui”

Paznen 3. Ctpoenne n
CBOMCTBA HEOPTAHUYECKUX
BellleCTB

HccaenoBars cTpoeHue u
CBOMCTBA HEOPTAHUYECKUX
BellleCTB

KonTpoibhas padora
«CBolicTBa HEOPraHUYECKHX
BeIlleCTB)»

3.1

OK 01
K 1.1
JIP14
JIP 16
K 1.1
K 2.1

Knaccuguxanus, HoMeHKIaTypa
U CTPOCHHE HEOPraHMYECKUX
BELIECTB

Knaccupuuuposats
HeOpraHM4YecKUe BEelecTBa B
COOTBETCTBUHM C UX CTPOCHHEM

1. Tect «HomeHKnaTypa 1 Ha3BaHHE
HEOPraHMYECKHUX BEIIECTB HCXOAS U3 HX
XUMHYECKOH (popMyIIbl Hin
COCTaBJICHHE XMMHUYECKOH (hopMybI
HCXOJIs M3 HAa3BaHUsI BEI[ECTBA 110
MEXIyHapOAHON WU TPUBUAIBHON
HOMEHKJIATYpe».

2. 3ajiauy Ha pacyeT MacCOBOM 01
(Macchl) XUMHYIECKOTO 3JIEMEHTa
(coenuHeHHs) B MOJNIEKyJe (CMecH).

3. IlpakTuueckue 3a1aHus 110
KJIacCU(UKALIK, HOMEHKIIATYpe U
XUMUYECKUM (popmynam
HEOPraHMYECKHUX BEIIECTB Pa3IMIHbIX
KJIaCCOB.

4. IlpakTuueckue 3aJaHus Ha
oIpe/ieieHHe XMMHUIECKON aKTUBHOCTH
BEIIECTB B 3aBHCHMOCTH BHIa
XMMHYECKOH CBSI3U U THIIA
KPHUCTAJUTYECKOM PEeLIeTKH
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
3.2 |OKO01 DU3UKO-XMMUYECKUE CBOMCTBA | Y CTaHABIMBATh 3aBUCUMOCTh 1. Tect «OcoOEHHOCTH XUMHYIECKIX
OK 02 HEOpPraHUYECKUX BELIECTB (U3MKO-XUMUYECKHUX CBOHCTB CBOICTB OKCHUJIOB, KUCJIOT, OCHOBAaHUH,
JIP14 HEOPraHMYECKHUX BEIIECTB OT aM(OTEPHBIX TUIPOKCHIIOB H COJIEH».
JIP 16 CTPOEHUsI aTOMOB U MOJIEKYII, a 2. 3ajlaHus Ha COCTaBJICHUE YpaBHEHUM
JIP19 TaKXKe THIA KPUCTAJUTIYECKOM XMMHYECKUX PEAKIHI C yIaCTHEM
MK 1.1 peLeTKu MPOCTHIX M CJIOKHBIX HEOPIraHUYECKUX
K 2.1 BEIIIECTB: OKCHJIOB METAJLIOB,
HEMETaJUIOB U aM(OTEPHBIX JIIEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBAHHUH H
amM(}oTepHbIX I'MAPOKCHIOB,
HEOpraHUYeCKUX CONEH,
XapaKTEPU3YIOLIMX UX CBOWCTBA H
Cr1ocOOBI TIOTYYEHHUSI.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETHYECKHE 3a/IaHNUsI HA CBOMCTBA U
MOJTy4EHHE HEOPTaHUIECKHX BEILECTB
3.3 [OKO01 Wnentuduxkanus HccnenoBate KaueCcTBEHHBIE 1. IIpakTUKO-OpHEHTUPOBAHHBIE
OK 02 HEOPraHMYECKUX BEIIECTB PEAKLUH HEOPraHNYECKNX BELIECTB |3aJaHHS 110 COCTABICHUIO XUMHYIECKHX
OK 04 PEAKLUi C y4acTHEM HEOPTaHUYECKHX
JIP14 BEILECTB, UCIIOJIB3YEeMBIX JUISL HX
JIP 16 UIEHTHOUKALMY.
2.JIaGoparopHas pabora:
“Unentuduxaiys HeOpraHMIeCKuX
BEIECTB”
4 Paznen 4. Ctpoenne n HccnenoBath cTpoeHne u KonTtposabnas paéora
CBONCTBA OPraHUYeCKUX CBONCTBA OPraHUYeCKUX «CtpoeHue U cBoOiicTBa
BEIIECTB BEIIECTB OpPraHMYeCKNX BEleCTB)
4.1 [OKO01 Krnaccugukanus, crpoeHue u Knaccugummposars opranmdeckue | 1. 3amaHus Ha cocTaBiIeHIe Ha3BaHHI
JIP14 HOMEHKJIaTypa OPraHU4eCKHX BEIIIECTBA B COOTBETCTBHH C HX OpPraHM4eCcKHX COETHHEHUH MO
JIP 16 BEILECTB CTPOEHUEM TPUBHAIBHON WIIU MEXYHapOIHOH
K 1.1 CHCTEMAaTHYECKOH HOMEHKIIATypeE.
K 2.1 2. 3aiaHus Ha COCTaBJICHUE MOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (hopMyI
OpPraHM4ECKHX BEIECTB OTAEIBHBIX
KJIaCCOB.
3. 3amaun Ha onpeesieHne IpocTemen
(bopMyIbl OpraHU4ecKOi MOJIEKYIIbI,
HCXOJISl M3 9JIEMEHTHOT0 cocTara (B %)
4.2 |OKO01 CBolicTBa OpraHMYECKHX Y craHaBIuBare 3aBUCHMOCTh 1. 3aaHus Ha COCTABIIEHUE YPABHEHUI
OK 02 COETMHEHNI (U3MKO-XMUMUUYECKHX CBOHCTB XMMHYECKUX PEAKIHN C yIaCTHEM
OK 04 OpPraHW4EeCcKHX BEIIECTB OT OpPraHM4eCKHX BEIECTB HA OCHOBAHUU
K 1.1 CTPOEHMSI MOJIEKYJI HX COCTaBa U CTPOCHHUSI.
MK 2.1 2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI
JIP14 XUMHYECKUX PEaKLHiA,
JIP 16 WUTIOCTPUPYIOUIUX XUMHYECKHE
JIP19 CBOICTBA C y4€TOM MEXaHU3MOB

[POTEKaHUs JIaHHBIX PEaKIMil 1
TEHETHYECKOH CBSI3M OPraHUYECKHUX
BEIIIECTB Pa3HBIX KIIACCOB.

3. PacueTHble 33134 110 ypaBHEHHSIM
peakiuii ¢ yuacTHeM OpraHUYECKHX
BEILIECTB.

4. JTaboparopHast paboTa
“IIpeBpalieHUs] OPraHUYECKUX BELECTB
IIpY HarpeBaHuu"
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
43 |OKO01 Wnentudukanus opranndeckux | MceenoBats KauecTBEHHbIE 1.ITpakTHKO-OpHEHTHPOBAHHBIE 3a1aHUS
OK 02 BEIIECTB, UX 3HAYECHHE U PEAKLUH OPraHMYECKHX 10 COCTABJIEHUIO XUMHYECKHX PEeaKIMi
OK 04 IPUMEHEHUE B OBITOBOH U COEIMHEHNH OTAENBHBIX KJIACCOB | C y4aCTHEM OPraHUYECKUX BEIIECTB, B
MK 1.1 MIPOU3BOACTBEHHOM T.Y. UCIIONB3YEMBIX JUIA UX
TIK 2.1 JIEATEJIBHOCTH YeJIOBEKa UeHTU(UKAIMHY B OBITY U
JIP14 HPOMBIIUICHHOCTH.
JIP 16 2.JIaGoparopHas pabora:
JIP19 “Unentuduxarys opraHu4ecKux
COEJIMHEHNH OTAENBHBIX KIIaCCOB”
5 Paspen 5. Kunernyeckue u XapaKkrepu3oBaTh BJIHMsIHHE
TEPMOAMHAMMIECKHE Pa3Ju4HBIX ()AKTOPOB HA
3aKOHOMEPHOCTH NPOTEKAHHUNI | PAaBHOBECHE M CKOPOCTh
XHMHYECKHX peakuui XHMHYECKHX peakuui
5.1 [OKO01 CKOpOCTh XUMUYECKHX PeaKnuil. | XapaKTepH30BaTh BIHUSTHAE ITpakTHKO-OpHEHTHPOBAHHEIE
OK 02 XMMHYECKOE PaBHOBECHE KOHLIEHTPALMU Pearupyromux TEOPETHIECKUE 3aIaHMs Ha aHaJIu3
MK 1.1 BELIECTB U TEMIIEPATyphl Ha (aKTOpOB, BIUSIOIKMX HA U3MEHEHHE
JIP14 CKOPOCTh XMMHUYECKUX PEAKIIUIA CKOPOCTH XMMHUYECKON PEAKIIUH.
JIP 16 XapakTepu3oBaTh BIHSIHHE ITpakTHKO-OpHEHTHPOBAHHBIE 331aHHS
JIP19 HN3MEHEHHMS! KOHIEHTPALUH Ha npumeHeHne npuHiuna Jle-Ilarense
BEIIECTB, PEAKLIUH CPENIBI U JUISL HAXOXKJIEHUS HalPaBJICHUS
TeMIIEpaTyphl Ha CMEIIECHHE CMEIIEHHS] PABHOBECHS] XMMUUYECKON
XMMHYECKOTO PABHOBECHS peakiuuu ¥ aHainu3 Gpakropos,
BIMSIIOIIUX HA CMEHIEHNE XUMHYECKOTO
paBHOBECHS
6 Hccnenopars NCTHHHDBIE
Paspen 6. PactBopbl PACTBOPBI € 3aAaHHBIMH
XapaKTepUCTHKAMHA
6.1 [OKO01 IonsATue o pacTBopax PaznnyaTe MCTHHHBIE PACTBOPEI 1. 3a1aun Ha NPUTOTOBIIEHNE
OK 02 pacTBOpPOB.
JIP14 2. IlpakTHKO-OpHEHTUPOBAHHBIE
JIP 16 pacdeTHbIE 3a/JaHUs Ha JUCIIEPCHBIE
JIP19 CHCTEMBI, HCIIOJIb3yeMbIe B ObITOBOH U
MIPOU3BOACTBEHHOM JEATENBHOCTH
4eJioBeKa
6.2 |OKO01 Hccnenobanue cBOWCTB Uccnenopats pusnko-xumuueckue |Jlaboparophast pabora
OK 04 pacTBopoB CBOICTBAa HCTUHHBIX PAaCTBOPOB “IIpuroroBieHne pacTBOPOB”
JIP14
JIP 16
JIP19
11 IIpodeccnonabHO-0PHEHTHPOBAHHOE COEP/KaHME (COAePKaHNe MPHKJIAIHOI0 MOXYJIsI)
7 Paszpeun 7. OnennBarb NOCIEACTBHS 3ammuTa Keiica (¢ yuerom Oyaymeii
Xumust B ObITY H ObITOBOY M NPOM3BOACTBEHHOH (NPO()ecCHOHATLHON NeATeIbHOCTH)
NPOM3BOJCTBEeHHOH JeATeIbHOCTH Ye/I0BeKa ¢

ACATECJIBbHOCTH Y€JI0BECKA

TMO3UIHI IKOTOTHIECKOi
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
K 1.1

K 2.1
JIP 9

JIP10
JIP 11
JIP14
JIP 16

Xumus B ObITY U
IIPOM3BOJICTBEHHOM
JIEATENILHOCTHY YeJIoBeKa

OreHUBaTh ITOCIEICTBUS OBITOBOM
1 TIPOU3BOJICTBEHHOM
JIESITENHHOCTH YEJIOBEKA C ITO3HULIMIA
9KOJIOTMYECKOM 0€30I1aCHOCTH

Keiic (c yuerom Oymymeit
poheCCHOHANBHOM e TeTbHOCTH)
Bo3MokHBIE TEMBI KEHCOB:

1. I[ToremneHue KIumMarta u
BBICBOOOJK/ICHHE Ta30BBIX TH/IPATOB CO
JIHA OKeaHa.

2. bynymue mMaTepuasl Ui aBua-,
MAIIHO- ¥ TPUOOPOCTPOSHHSI.

3. HoBble MaTepuaibl U1l COHEYHBIX
Oarapeii.
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OK/IK

Monyns/Paznen/Tema

PesynabTaT 00y4enus

THIIBI OLIEHOYHBIX MEPONIPUATHI

JIP19

s npodeccnii 23.01.07 MammHncT KpaHa (KPAHOBIIHK)

No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
I OcHOBHOE cofepkaHue
1 Pasgen 1. OcuoBbl crpoenuss | POPMY1MPOBATD 6asoBbie
BelecTBa TOHSATHS ¥ 3AKOHbI XUMHAH
1.1 |OKO01 Crpoenne atoMoB xumudeckux | Cocraiats xumudeckue Gpopmyisl | 1. Tect «CTpoeHre aTOMOB XUMHUUYECKUX
9JIEMEHTOB U NPUPOAA COEJIMHEHHH B COOTBETCTBHH CO JJIEMEHTOB U MPUPOAA XUMHIECKOH
XMMHYECKOH CBSI3H CTENEHBI0 OKUCIIEHUS] XHMUYECKUX | CBSA3M.
JJIEMEHTOB, HCXOAS U3 2. 3a1auu Ha COCTaBJIEHHE XMMHUUYECKHX
BaJICHTHOCTH U (bopMyI1 IByXaTOMHBIX CO€AMHEHUH
JIEKTPOOTPULIATEIBHOCTH (oxcunoB, Cynb(pHUIOB, THAPHIOB U
T.IL).
3. 3amaHus Ha UCHIOJIL30BAHUE
XMMHYECKON CUMBOJIMKA M Ha3BaHUH
COEIMHEHMH 1T0 HOMEHKIIATYpe
MEKIYHAPOIHOIO COH03a
TEOPETHUYECKOM 1 MPUKIAIHON XUMHUH 1
TPUBHAIBHBIX Ha3BaHMIT JUIst
COCTABJICHUSI XMMUUECKUX (HOpMYIT
JIBYXaTOMHBIX COEJIMHEHHH (OKCHJIOB,
Cynb(UI0B, TUAPUIOB U T.I1.) U IPYTUX
HEOPraHMYECKUX COETUHEHHI
OTZENBHBIX KJIaCCOB
1.2 |OKO01 Ieproauyeckuii 3aK0H U XapakTepu3oBaTh XUMUYECKHE 1. Tect «Meramunyeckue /
OK 02 tabuuia JI.1. Menneneesa 3JIEMEHTBI B COOTBETCTBHHU C UX HEMETAJJINYECKUE CBOMCTBA,
[IK'1.3 MIOJI0)KEHUEM B IIEPHOINUECKON 3JIEKTPOOTPULIATEIIBHOCTD U CPOICTBO K
K 1.4 CHCTEME XMMHUUYECKUX 2JIEMEHTOB | 3JIEKTPOHY XUMUYECKHX JJIEMEHTOB B
MK 2.1 J.1. Menneneepa COOTBETCTBHE C UX DIIEKTPOHHBIM

CTPOCHUEM U HOJIO)KEHHEM B
MIEPUOIMYECKON CUCTEME XUMHIECKHX
anemenToB JI.M1. MeHneneeBay.

2. IlpakTuueckue 3aJjaHus Ha
YCTaHOBJIEHHE CBSI3M MEXIy CTPOSHUEM
aTOMOB XMMHYECKHX 3JICMCHTOB H
MIEPUOIITYECKUM U3MEHEHNEM CBOHCTB
XUMHUYIECKUX DJIEMCHTOB U HX
COCIMHCHUI B COOTBETCTBUH C
nonoxenneM Ilepuonnueckoii cucreme.
3. IIpakTHKO-OPUEHTHPOBAHHBIE
TEOpEeTHYECKHe 3a/IaHus Ha
XapaKTepU3aIiI0 XUMUIECKHX
3JIeMeHTOB: «MeTaunJecKue /
HEMETaJNTHYECKUE CBOMCTRA,
JIEKTPOOTPULIATEIBHOCTS M CPOJICTBO K
IEKTPOHY XUMHIECKHX JJIEMEHTOB B
COOTBETCTBHE C MX JJIEKTPOHHBIM
CTPOCHUEM U HOJIO)KEHHEM B
MIEPUOIMYECKON CUCTEME XUMHIECKHX
anemenToB JI.M1. MeHneneeBa»
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
2 Xapakrepu30BaTh THIBI
Pazpnen 2. Xumuueckue xmla)nqecinx peakmmii Kontpoeas pagora
«CTpoeHHe BelIecTBA M XUMHYeCKHe
peakuuun
peaKkuum»
2.1 |OKO01 Tunsl XUMUYECKUX peaKLUi CocraBisTh peakuu coequHenus, (1. 3amaun Ha cocraBieHue ypaBHEHUM
OK 04 pasiioxkeHus, 0OOMeHa, 3aMeIleHUs], | PeaKIHii:
JIP14 OKHCJINTEJIbHO-BOCCTAHOBUTEILHBIC | — COEUHEHUS, 3aMEILICHMS,
JIP 16 peaxkuuu pasiioxkeHus, 0OMeHa;
— OKHCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUi ¢
KCIIOJIB30BAHUEM METOZA IEKTPOHHOTO
OaJraHca.
2. 3ajiauy Ha pacyeT Macchl BEILECTBA
Wik 00béMa
ra3oB I10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIN 00BEMY OJHOTO
13 y4acCTBYIOIIMX B PEaKLUH BEIIECTB;
PpacyEThl
Macchl (00bEéMa, KOJTMUECTBA BEIIECTRA)
IIPOLYKTOB peaKI1H, €CIIU OIHO U3
BELIECTB UMEET IPUMECH
2.2 |OKO01 OJeKTponuTHYECKast CocTaBATh ypaBHEHHUS 1. 3anaHus Ha cocTaBlIEHHE
JIP14 JIICCOIMANNS U HOHHBII OOMEH | XMMHYECKUX PEaKIIi HOHHOTO MOJIEKYJIIPHBIX U HOHHBIX peakLuii ¢
JIP 16 o0OMeHa ¢ yJacTHeM Y4acTHeM KHUCJIOT, OCHOBaHUH U COJEH,
IK 1.3 HEOpraHUYEeCKUX BELIECTB YCTaHOBJICHUE U3MEHEHHUS KUCIOTHOCTU
IIK 1.4 cpeste!
IK 2.1 2. JJaboparopHas pabora "Turs
XMMHYECKUX peaKkIui”
3 Paszen 3. CTpoenue n I/Icc?enonan, CTpOeHHe U KOHT?OJI]:Haﬂ padora
CBOHCTBA HEOPTAHMIECKNX CBOMCTBA HEOPTAHUYECKUX «CBoiicTBa HEOPTraHUIECKHX
T BeIeCTB BeEIEeCTB)
3.1 [OKO01 Knaccuguxanus, Homenkinarypa | Knaccuduuuposars 1. Tect «HomeHKnaTypa 1 Ha3BaHHE
JIP14 U CTPOCHHE HEOPraHUUYECKUX HEOpraHU4YecKHe BeLeCcTBa B HEOpraHUYEeCKUX BEIIECTB UCXOJI U3 UX
JIP 16 BEIIECTB COOTBETCTBHHU C UX CTPOCHUEM XUMHYECKOH (popMyIIbl min
IIK 1.3 COCTaBJICHHE XMMHUUECKOH (popMybI
I[IK 1.4 HUCXOMs U3 Ha3BaHUS BEIIECTBA 10
IIK 2.1

MEXIyHapOAHON WIIN TPUBHAIBHON
HOMEHKJIATYpe».

2. 3ajiauy Ha pacyeT MacCOBOM 01
(Macchl) XUMHYIECKOTO 3JIEMEHTa
(coenuHeHHs) B MOJNIEKyJe (CMecH).

3. IlpakTuueckue 3a1aHus 10
KJIacCU(UKALIK, HOMEHKIIATYpe U
XUMUYECKUM (popmynam
HEOPraHMYECKHUX BEIIECTB Pa3IMIHbIX
KJIaCCOB.

4. IlpakTuueckue 3aJaHus Ha
oIpe/ieieHHe XMMUUECKON aKTUBHOCTH
BEIIECTB B 3aBICHMOCTH BHIa
XMMHYECKOH CBSI3U U THIIA
KPHUCTAJUTYECKOM PELIeTKH
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
3.2 [OKO01 DH3HMKO-XMMHUUYECKUE CBOIICTBA | Y CTaHABIUBATh 3aBUCUMOCTb 1. Tect «OcoOEHHOCTH XUMHUUYECKHUX

OK 02 HEOpraHM4YEeCKHUX BELIECTB (U3MKO-XMMUUYECKHX CBOHCTB CBOICTB OKCHJIOB, KUCJIOT, OCHOBaHHIA,

JIP14 HEOPraHUYECKUX BELIECTB OT aM(OTEPHBIX TUIPOKCHIIOB H COJIEH».

JIP 16 CTPOEHUS aTOMOB U MOJIEKYIL, a 2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI

JIP19 TaKXKe THIA KPUCTAJUTIYECKOM XMMHYECKUX PEAKIHUH C yIaCTHEM

K 1.3 pereTku IIPOCTBIX U CJIOXKHBIX HEOPIaHUYECKUX

IIK 1.4 BEIIECTB: OKCUIOB METAJLJIOB,

MK 2.1 HEMETaJUIOB U aM(OTEPHBIX JIIEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBAHHUH H
amM(}oTepHbIX I'MAPOKCHIOB,
HEOpraHUYeCKUX CONEH,
XapaKTEPU3YIOLIMX UX CBOWCTBA H
Cr1ocOOBI TIOTYYEHHUSI.

3. IIpakTHKO-OPUEHTHPOBAHHBIE

TEOPETHYECKHE 3a/IaHNUsI HA CBOMCTBA U

MOJTy4EHHE HEOPTaHUIECKHX BEILECTB
3.3 [OKO01 Wnentuduxkanus HccnenoBate KaueCcTBEHHBIE 1. IIpakTUKO-OpHEHTUPOBAHHBIE

OK 02 HEOPraHMYECKUX BEIIECTB PEAKINH HEOPraHNYECKUX BELIECTB |3aJaHHs 110 COCTABICHUIO XUMHYIECKHX

OK 04 PEAKLUi C y4acTHEM HEOPTaHUYECKHX

JIP14 BELIECTB, UCIOIb3YEMBIX JUI UX

JIP 16 HICHTU(UKALIH.
2.JIaGoparopHas pabora:
“Unentuduxaiys HeOpraHMIeCKuX
BEIECTB”

4 Pasnen 4. Crpoenne i I/Icc?enonan CTpOeHHe U KonTpoibhas pa?om
CBOHCTBA OPraHMIECKIX CBOICTBA OPraHM4eCKHX «CTpoeHue 1 CBOHCTBA
BellecTB BeILECTB OpPraHMYeCKNX BEleCTB)
4.1 [OKO01 Knaccugukanuys, crpoeHue u Knaccudummposats opranmdeckue | 1. 3amaHus Ha cocTaBiIeHHe Ha3BaHUI

JIP14 HOMEHKJIaTypa OPraHU4eCKHX BEIIIECTBA B COOTBETCTBHH C HX OpPraHM4eCcKHX COETHHEHUH MO

JIP 16 BEIIIECTB CTPOEHUEM TPHUBUATBHOH HMIIN MEKTyHaPOIHOM

1K 1.3 CHCTEMATHYECKON HOMEHKIIATYPE.

2. 3ajaHus HA COCTaBJIEHHE TTONHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (hOopMyI
OpPraHW4ECKHX BEIECTB OTAEIBHBIX
KJIaCCOB.
3. 3amaun Ha onpeesieHne IpocTeen
(bopMyIbl OpraHU4ecKOi MOJIEKYJIbI,
HCXOJIS M3 AJIEMEHTHOT0 cocTara (B %)
4.2 |OKO01 CBolicTBa OpPraHMYECKHX Y craHaBIuBare 3aBUCHMOCTh 1. 3aaHus Ha COCTABIICHUE YPAaBHEHUM

OK 02 COETMHEHNI (U3MKO-XMUMUUYECKHX CBOHCTB XMMHYECKUX PEAKIHI C yIaCTHEM

OK 04 OpPraHW4eCcKHX BEIIECTB OT OpPraHM4EeCKHX BEIECTB HA OCHOBAHUU

[IK'1.3 CTPOEHMSI MOJIEKYJI HX COCTaBa U CTPOCHHUSL.

K 1.4 2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI

MK 2.1 XMMHYECKUX PEAKLHUH,

JIP14 WIITIOCTPUPYIOMINX XUMHIECKHE

TP 16 CBOICTBA C Y4ETOM MEXaHH3MOB

JIP19

[POTEKaHUs JIaHHBIX PEaKIUil u
TEHETHYECKOH CBSI3M OPraHUYECKHUX
BEIIIECTB Pa3HBIX KIIACCOB.

3. PacueTHble 33134 110 ypaBHEHHSIM
peakiuii ¢ yuacTHeM OpraHUYECKHX
BEILIECTB.

4. JTaboparopHast paboTa
“IIpeBpalieHUs] OPraHUYECKUX BELECTB
IIpY HarpeBaHuu"
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
43 |OKO01 Wnentudukanus opranndeckux | MceenoBats KauecTBEHHbIE 1.ITpakTHKO-OpHEHTHPOBAHHBIE 3a1aHUS
OK 02 BEIIECTB, UX 3HAYECHHE U PEAKLUH OPraHMYECKHX 10 COCTABJIEHUIO XUMHYECKHX PEeaKIMi
OK 04 IPUMEHEHUE B OBITOBOH U COEIMHEHNH OTAENBHBIX KJIACCOB | C y4aCTHEM OPraHUYECKUX BEIIECTB, B
K 1.3 MIPOU3BOACTBEHHOM T.Y. UCIIONB3YEMBIX JUIA UX
I[IK 14 JIEATEJIBHOCTH YeJIOBEKa UeHTU(UKAIMHY B OBITY U
[IK 2.1 NIPOMBILLITIEHHOCTH.
JIPl4 2.JIa6oparopHas pabora:
JIP 16 “Unentuduxarys opraHu4ecKux
JIP19 COEJIMHEHNH OTAENBHBIX KIIaCCOB”

g Paspen 5. Kunernyeckue u B s
T pPa3Iu4HbIX (AKTOPOB HA
3aKOHOMEPHOCTH NPOTEKAHHUS papHoBecue u cxopoc“Tb
XHMHYECKHX peakuui XHMHHECKHX peaKiu

5.1 [OKO01 CKOpOCTh XUMUYECKHX PeaKnuil. | XapaKTepH30BaTh BIHUSTHAE ITpakTHKO-OpHEHTHPOBAHHBIE
OK 02 XMMHYECKOE PaBHOBECHE KOHLIEHTPALMU Pearupyromux TEOPETHIECKUE 3aIaHMs Ha aHaJIu3
MK 1.3 BELIECTB U TEMIIEPATyphl Ha (aKkTOpOB, BIUSIOIMX HA U3MEHEHHE
K 1.4 CKOPOCTh XMMHUYECKUX PEAKIIUIA CKOPOCTH XMMHUYECKON PEAKIIUH.
MK 2.1 XapakTepu3oBaTh BIHSIHHE ITpakTHKO-OpHEHTHPOBAHHBIE 331aHHS
JIPl4 HN3MEHEHHMS! KOHLIEHTPALUH Ha npumeHeHue npuHiuna Jle-Ilarense
JIP 16 BEIECTB, PEAKLIUH CPENIBI U JUISL HAXOXKJIEHUS HalPaBIIEHUS
JIP19 TEMIIEPaTyphl Ha CMEIIEHHE CMEIIEHHS] PABHOBECHS] XMMUUYECKON
XMMHYECKOTO PABHOBECHS peakiuuu ¥ aHainu3 Gpakropos,
BIIMSIIOIIUX HA CMEHIEHHE XUMHYECKOTO
paBHOBECHS

6 Hccnenopars NCTHHHBIE

Paspen 6. PactBopbl PACTBOPBI € 3aAaHHBIMH
XapaKTepUCTHKAMHA
6.1 [OKO01 IonsaTue o pacTBopax PaznnyaTe NCTHHHBIE PACTBOPEI 1. 3a1aun Ha NPUTOTOBIIEHNE
OK 02 pacTBOpPOB.
K 1.3 2. IlpaKTHKO-OpHEHTUPOBAHHBIE
JIP14 pacyeTHbIE 3a7aHKs Ha JUCIIEPCHEIE
JIP 16 CHCTEMBI, HCIIOJIb3yeMbIE B ObITOBOH U
JIP19 IIPOU3BOACTBEHHOM JEATENBHOCTH
4eJioBeKa
6.2 |OK Ol Hccnenobanue cBOWCTB UccnenoBats ¢pusuko-xumudeckue |Jlaboparopnast pabora
OK 04 pacTBopoB CBOICTBAa HCTUHHBIX PAaCTBOPOB “IIpuroroBieHne pacTBOPOB”
K 1.3
MK 1.4
MK 2.1
JIP14
JIP 16
JIP19

11 IIpodeccnonabHO-0PHEHTHPOBAHHOE COEP/KAHME (COAePKaHNe MPHKJIAJIHOIO0 MOXYJIsI)

7 Paszpeun 7. OnennBarh NOCIEACTBHS 3ammuTa Keiica (¢ yuerom Oyaymeii
Xumusi B ObITY H ObITOBOY ¥ NPOM3BOACTBEHHOH |NPO()ecCHOHATLHON NeATeIbHOCTH)
NPOM3BOJCTBEeHHOH JeATeIbHOCTH Ye/I0BeKa ¢
AeATeIbHOCTH Ye10BeKa TO3HIHH KOOI HYECKOH

0e30macHOCTH
OK 01 Xumust B ObITY 1 OuenuBarthb nocnencTBus ObiToBoi | Keiic (¢ yuerom Oynymeit
OK 02 MIPOU3BOACTBEHHOM 1 TIPOU3BOJICTBEHHOM PO eCCHOHANILHOI AESTEIILHOCTH)
OK 04 JIESTENIbHOCTH YEII0BEKa JIESTEIbHOCTH YEJIOBEKa C MO3HUIHI | Bo3MOXKHBIE TEMBI KEICOB:
OK 07 9KOJIOTMUYECKOH 0€3011acCHOCTH 1. Ilorennenue KnumaTa u
IIK 1.3 BBICBOOOJK/ICHHE Ta30BBIX THIPATOB CO
K 1.4 JlHA OKeaHa.
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
K 2.1 2. Bynymue marepuaisl s aBua-,
JIP9 MAIIHHO- W TPUOOPOCTPOEHHSL.
JJ:IIE 1101 3. HoBble MaTepuaibsl U1l COHEYHBIX
TIP14 Oarapeii.
JIP 16
JIP19

s npodeccnii 23.01.06 MalMHNCT I0POKHBIX H CTPOUTEJBHBIX MAIINH

J.U. Menneneena

No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
I OcHOBHOE cofepkaHue
1 Pasgen 1. OcuoBbl crpoenuss | POPMY1MPOBATD 6asoBbie
BelecTBa TOHSATHS ¥ 3AKOHbI XUMHHA
1.1 |OKO01 Crpoenne atoMoB xumudeckux | Cocraiats xumudeckue Gpopmyisl | 1. Tect «CTpoeHre aTOMOB XUMHUUYECKUX
9JIEMEHTOB U NPUPOAA COCZIMHEHUH B COOTBETCTBHU CO 3JIEMEHTOB ¥ NPUPOAA XMMHYECKOIT
XUMHYECKOH CBA3U CTEIEHbBIO OKUCIICHUS XUMUYECKUX | CBSI3M».
JJIEMEHTOB, HCXOZS U3 2. 3aga4u Ha COCTABJICHUE XMMHYECKUX
BAJICHTHOCTH U (bopMyI1 IByXaTOMHBIX COEAMHEHUIH
JIEKTPOOTPULIATEIBHOCTH (oxcunoB, Cynb(pHUIOB, THAPHIOB U
T.IL).
3. 3amaHus Ha UCIIOJIL30BAHUE
XMMUYECKOI CUMBOJIMKH U Ha3BaHMUIT
COCZIMHEHHUI 10 HOMEHKIIAType
MEKIYHAPOIHOIO CO03a
TEOPETHUIECKOM 1 MPUKIAIHON XUMHUH 1
TPUBHAIBHBIX Ha3BaHMIT JUIst
COCTABJICHUS XMMUUECKUX (HOpMYIT
JIBYXaTOMHBIX COEJIMHEHHI (OKCHJIOB,
Cynb(UI0B, TUAPUIOB U T.I1.) U IPYTUX
HEOPraHMYECKUX COeJMHEHUH
OT/ICIIbHBIX KIIACCOB
1.2 |OKO01 Iepronuyeckuii 3aK0H U XapakTepu3oBaTh XUMUYECKHE 1. Tect «Meramunyeckue /
OK 02 tabuuia JI.1. Menneneesa 3JIEMEHTBI B COOTBETCTBHHU C UX HEMETAJJINYECKUE CBOMCTBA,
K 1.1 [I0JI0)KEHUEM B IIEPHOINUECKON 3JIEKTPOOTPULIATENIBHOCTD U CPOICTBO K
MK 1.2 CHCTEME XMMHYECKUX IEMEHTOB  [3JIEKTPOHY XUMHUUYECKHX 3JIEMEHTOB B

COOTBETCTBHUE C UX JIICKTPOHHBIM
CTPOEHHEM U TIOJI0XKEHUEM B
MEPUOANUYECKOH CUCTEME XUMHYECKHX
anemenToB JI.M1. MeHneneeBay.

2. IlpakTuueckue 3aJjaHus Ha
YCTaHOBIICHHE CBSI3U MEXJy CTPOCHHEM
aTOMOB XMMHYECKUX IEMEHTOB U
HEePUOANYECKUM HU3MEHEHHEM CBOICTB
XMMHYECKUX IEMEHTOB M UX
COCIMHEHHUII B COOTBETCTBHUH C
nonoxenneM Ilepuonnueckoii cucreme.
3. IIpakTHKO-OPUEHTHPOBAHHBIE
TEOPETUYECKHE 3a1aHus Ha
XapaKTepU3aluio XUMUYECKHX
aneMeHToB: «Meratnyeckue /
HEeMeTaJUIMYeCKUe CBOICTBA,
3NIEKTPOOTPHULATEIBHOCTD M CPOJICTBO K
NIEKTPOHY XUMHUUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX DIICKTPOHHBIM
CTPOEHHEM U TIOJI0XKEHUEM B
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
NEPUOUYECKOI cucTeMe XUMHYECKUX
anemenToB JI.M1. MeHneneeBa»

2 Xapakrepu30BaTh THIBI
Pazpnen 2. Xumuueckue xmla)nqecinx peakmmii Kontpouenas pagora
«CTpoeHue BelIecTBA M XUMHYeCKHe
peakuuun
peaKkuum»
2.1 |OKO01 Tunsl XUMUYECKUX peaKLUi CocraBisITh peakuu coequHenus, (1. 3amaun Ha cocraBieHue ypaBHEHUM
OK 04 pasiioxkeHus, oOMeHa, 3aMeIleHUs], | PeaKIHii:
JIP14 OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIE | — COCIMHEHNS, 3aMEIICHUS,
JIP 16 peaxkuuu pasiioxkeHus, 0OMeHa;
— OKHCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUi ¢
KCIIO0JIB30BAHUEM METOZA IEKTPOHHOIO
OaJraHca.
2. 3ajiauy Ha pacyeT Macchl BEILECTBa
Wik 00béMa
ra3oB I10 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WiIK 00BbEMY OJHOTO
13 yYaCTBYIOIIMX B PEaKLUK BEIIECTB;
PpacyEThl
Macchl (00bEéMa, KOJTMUECTBA BEIIECTRA)
IIPOYKTOB pEaKI1HU, €CIIU OIHO U3
BELIECTB UMEET IPUMECH
2.2 |OKO01 OJeKTponuTHYECKast CocTaBATh ypaBHEHHUS 1. 3anaHus Ha cocTaBIIEHHE
JIP14 JIICCOIMANNS U HOHHBII OOMEH | XMMHYECKUX PEaKIIi HOHHOTO MOJIEKYJIIPHBIX U HOHHBIX peakLuii ¢
JIP 16 o0OMeHa ¢ yJacTHeM Y4acTHeM KHUCJIOT, OCHOBaHUH U COJEH,
TIK 1.1 HEOpPraHUYECKUX BELIECTB YCTaHOBJICHHE U3MEHEHMSI KUCIOTHOCTH
K 1.2 cpete!
2. JJaboparopHas pabora "Turs
XMMHYECKUX peaKkiui”
3 Paszen 3. CTpoenue n I/Icc?enonan, CTpOeHHe U KOHT?OJI]:Haﬂ padora
CBOICTBA HEOPTAHMIECKNX CBOMCTBA HEOPTAHUYECKUX «CBoiicTBa HEOPraHUYECKHUX
T BeIleCTB BeEIEeCTB)
3.1 [OKO01 Knaccuguxanus, Homenkinarypa | Knaccuduuuposars 1. Tect «HomeHKnaTypa 1 Ha3BaHHE
TK 1.1 U CTPOCHHE HEOPTaHUUYECKUX HEOpraHUYeCKHe BELEeCTBa B HEOpraHUYeCKUX BEIIECTB UCXOJI U3 UX
K 1.2 BEILECTB COOTBETCTBUH C UX CTPOCHUEM XUMHYECKOH (popMyIIbl min
ﬁg 1146 COCTaBJICHHE XMMHUUECKOH (popMybl

HCXOJIs 13 HAa3BaHUsI BEI[ECTBA 110
MEXIyHapOAHON W TPUBUAIBHON
HOMEHKJIATYpe».

2. 3ajiauy Ha pacyeT MacCOBOM 101
(Macchl) XUMHYIECKOTO 3JIEMEHTa
(coenuHeHMs) B MOJIEKyJe (CMecH).

3. IlpakTuueckue 3aaHus 10
KJIacCU(UKALIK, HOMEHKIIATYpe 1
XUMHYECKUM (opmynam
HEOPraHMYECKHUX BEIIECTB Pa3IMIHbIX
KJIaCCOB.

4. IlpakTuueckue 3aJaHus Ha
oIpe/ieieHre XMMUUECKON aKTUBHOCTH
BEIIECTB B 3aBHCHMOCTH BHIa
XMMHYECKOH CBSI3U U THIIA
KPHUCTAJUTYECKOM PEeLIeTKH
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
3.2 [OKO01 DH3HMKO-XMMHUUYECKUE CBOIICTBA | Y CTaHABIUBATh 3aBUCUMOCTb 1. Tect «OcoOEHHOCTH XUMHUUYECKHUX
OK 02 HEOpraHM4YEeCKHUX BELIECTB (U3MKO-XMMUUYECKHX CBOHCTB CBOICTB OKCHJIOB, KUCJIOT, OCHOBaHHIA,
JIP14 HEOPraHUYECKUX BELIECTB OT aM(OTEPHBIX TUIPOKCHIIOB H COJIEH».
JIP 16 CTPOEHUS aTOMOB U MOJIEKYIL, a 2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI
JIP19 TaKXKe THIA KPUCTAJUTIYECKOM XMMHYECKUX PEAKIHI C yIaCTHEM
HK 1.1 peLeTKu MIPOCTBIX H CJIOKHBIX HEOPIaHUYECKUX
IK 1.2 BEIIECTB: OKCUIOB METAJLJIOB,
HEMETaJUIOB U aM(OTEPHBIX JIIEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBAHHUH H
amM(}oTepHbIX I'MAPOKCHIOB,
HEOpraHUYeCKUX CONEH,
XapaKTEPU3YIOLIMX UX CBOWCTBA H
Cr1ocOOBI TIOTYYEHHUSI.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETHYECKHE 3a/IaHNUsI HA CBOMCTBA U
MOJTy4EHHE HEOPTaHUIECKHX BEILECTB
3.3 [OKO01 Wnentuduxkanus HccnenoBate KaueCcTBEHHBIE 1. IIpakTUKO-OpHEHTUPOBAHHBIE
OK 02 HEOPraHMYECKUX BEIIECTB PEAKINK HEOPraHNYECKNX BELIECTB |3aJaHHS 110 COCTABICHUIO XUMHIECKHX
OK 04 PEAKLU C y4acTHEM HEOPTaHUYECKHX
JIP14 BELIECTB, UCIOIb3YEMBIX JUI UX
JIP 16 HICHTU(UKALIH.
2.JIaGoparopHas pabora:
“Unentuduxaiys HeOpraHMIeCKuX
BEIECTB”
4 Pasnen 4. Crpoenne i I/Icc?enonan CTpOeHHe U KonTpoibhas pa?om
CBOHCTBA OPraHMIECKIX CBONCTBA OPraHUYeCKHX «CtpoeHue U cBoOiicTBa
BellecTB BeILECTB OpPraHMYeCKNX BEleCTB)
4.1 [OKO01 Knaccugukanuys, crpoeHue u Krnaccugummposats opranmdeckue | 1. 3amaHus Ha cocTaBiIeHIe Ha3BaHHUI
MK 1.1 HOMEHKJIaTypa OPraHU4eCKHX BEIIIECTBA B COOTBETCTBHH C HX OpPraHM4eCcKHX COETHHEHUI MO
MK 1.2 BELIECTB CTPOECHUEM TPHUBUATBHOH HMIIN MEKTyHaPOIHOM
JIP14 CHCTEMATHYECKON HOMEHKIIATYPE.
P16 2. 3ajaHus HA COCTaBJIEHHE TTONHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (hOopMyI
OpPraHW4ECKHX BEIECTB OTAEIBHBIX
KJIaCCOB.
3. 3amaun Ha onpeesieHne IpocTeen
(bopMyIbl OpraHU4ecKOi MOJIEKYJIbI,
HCXOJISl M3 9JIEMEHTHOr0 cocTara (B %)
4.2 |OKO01 CBolicTBa OpPraHMYECKHX Y craHaBIuBare 3aBUCHMOCTh 1. 3aaHus Ha COCTaBIIEHUE YPABHEHUI
OK 02 COETMHEHNI (U3MKO-XMUMUUYECKHX CBOHCTB XMMHYECKUX PEAKIHN C yIacTHEM
OK 04 OpPraHW4eCcKHX BEIIECTB OT OpPraHM4EeCKHX BEIECTB HA OCHOBAHUU
K 1.1 CTPOEHMSI MOJIEKYJI HX COCTaBa U CTPOCHHUSL.
MK 1.2 2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI
JIP14 XMMHYECKUX PEAKLHUH,
JJ:IIE 1196 WIITIOCTPUPYIOMINX XUMHIECKHE

CBOWCTBA C y4€TOM MEXaHU3MOB
[POTEKaHUs JIaHHBIX PEaKIUil u
TEHETHYECKOH CBSI3M OPraHUYECKHUX
BEIIIECTB Pa3HBIX KIIACCOB.

3. PacueTHble 33134 110 ypaBHEHHSIM
peakiuii ¢ yuacTHeM OpraHUYECKHX
BEILIECTB.

4. JTaboparopHast paboTa
“IIpeBpalieHus OpraHMYECKUX BEIIECTB
IIpY HarpeBaHuu"
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
43 |OKO01 Wnentudukanus opranndeckux | MceenoBats KauecTBEHHbIE 1.ITpakTHKO-OpHEHTHPOBAHHBIE 3a1aHUS
OK 02 BELIECTB, UX 3HAUEHHUE U peaKkiuy OpraHu4eckux 10 COCTABJICHUIO XUMHUYECKUX peaKLuil
OK 04 IIpUMeHeHue B OBITOBOH 1 COEIMHEHUH OTZIEJIbHBIX KIIACCOB [ C ydacTHEM OpraHUYECKUX BEIIECTB, B
MK 1.1 MIPOU3BOACTBEHHOM T.Y. UCIIONB3YEMBIX JUIA UX
IIK 1.2 JIEATEJIBHOCTH YeJIOBEKa UeHTU(UKAIMHY B OBITY U
JIP14 IIPOMBIIIIJIEHHOCTH.
JIP 16 2.JIaGoparopHnas padora:
JIP19 “Unentuduxarys opraHu4ecKux
COEIMHEHUH OTIIEJIbHBIX KIIaCCOB™
5 Paszen 5. KuneTHaeckue i XapakTepu3oBaTh BJIHsSHAE
T pPa3Iu4HbIX (AKTOPOB HA
3aKOHOMEPHOCTH NPOTEKAHHS pasHosecHe i CKOPOC“T]’
XHMHeCKHX pearciiii XMMHYECKHX peaKknuii
5.1 |JOKO01 CKOpOCTh XUMHUECKHX peakuuil. | XapakTepu3oBaTh BIUSHUE [IpaxkTrKO-OpUEeHTUPOBaHHbIE
OK 02 XuMHYECKOoe paBHOBECUE KOHILICHTPALMK pearupyroiux TEOPETUYECKUE 3a1aHNsI HAa aHAIIN3
K 1.1 BEILECTB U TEMIIEPATyphl Ha (aKTOpOB, BIMSIONINX HA N3MEHEHHUE
K 1.2 CKOpPOCTh XUMHYECKUX PEaKLUH CKOpPOCTH XUMHUYECKOH PEeaKLUH.
JIP14 XapakTepu3oBaTh BIMSHUE [IpaKkTHKO-OpUEHTUPOBaHHBIE 3aaHUS
JIP 16 HM3MEHEHHUS KOHLIEHTpaluu Ha npuMmeHeHue npuxiuna Jle-llatense
JIP19 BELIECTB, PEaKLUK CPebl U JUISL HAXOXK/ICHUSI HallpaBJICHUS
TeMIIepaTyphbl Ha CMELIEHUE CMEILEHHS PABHOBECHS XUMUUECKON
XUMUYECKOI'0 PAaBHOBECHS peakuuu ¥ aHau3 GpakTopos,
BIIMSIFOLMX HA CMELIEHHE XUMHUYECKOro
paBHOBecUs
6 HccnenoBars HCTHHHBIE
Paspen 6. PactBopbl PACTBOPBI € 3aAaHHBIMH
XapaKTePHUCTHKAMHA
6.1 [OKO01 IonsaTue o pacTBopax PaznnyaTe NCTHHHBIE PACTBOPEI 1. 3a1aun Ha NPUTOTOBIIEHNE
OK 02 pacTBOpPOB.
MK 1.1 2. IlpaKTHKO-OpHEHTUPOBAHHBIE
TIK 1.2 pacyeTHbIe 3a1aHKsl HAa JUCIIEPCHBIE
JIP14 CHCTEMBI, HCIIOb3yeMble B OBITOBOH 1
JIP 16 IIPOU3BOICTBEHHOM JEATEIbHOCTU
JIP19 YyeJloBeKa
6.2 |OK Ol Hccnenobanue cBOWCTB UccnenoBats ¢pusuko-xumudeckue |Jlaboparopnast pabora
OK 04 pacTBopoB CBOICTBAa HCTUHHBIX PAaCTBOPOB “IIpuroroBieHne pacTBOPOB”
K 1.1
K 1.2
JIP14
JIP 16
JIP19
11 IIpodeccnonabHO-0PHEHTHPOBAHHOE COEP/KaHME (CodePKaHNe MPHKJIATHOI0 MOXYJIsI)
7 Pazpen 7. OneHnBaTh MOCJIEACTBHS 3amuTa Keiica (¢ yuyerom Oymymeit
Xumus B ObITY H OBLITOBON M MPOM3BOACTBEHHOH | NMPO()eCCHOHAIBHOM AeATEILHOCTH)
TIPOM3BOJACTBEHHOM JAeSATeJIbHOCTH Y€eJI0BEKa ¢

ACATECJIBbHOCTH Y€JI0BECKA

TMO3UIHIT IKOTOTHIECKOi
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
K 1.1

[IK 1.2
JIP 9
JIP10

Xumus B ObITY U
IIPOM3BOICTBEHHOM
JIEATENILHOCTHY YeJIoBeKa

OreHUBaTh IOCIEICTBUS OBITOBOM
1 TIPOU3BOJICTBEHHOM
JIESITENHLHOCTH YEJIOBEKA C ITO3HULIAIA
9KOJIOTMYECKOM 0€30I1aCHOCTH

Keiic (c yuerom Oymymeit

PO eCCHOHANIBLHOI AESTEIILHOCTH)
Bo3MmoxxHBIE TeMbI KEHCOB:

1. Ilorennenue kiumara u
BBICBOOOJK/ICHHE Ta30BBIX THIPATOB CO
JTHa OKE€aHa.

2. bynymue mMaTepuasl Ui aBua-,
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
JIP 11 MAIIHO- ¥ TPUOOPOCTPOSHHSI.
JIP14 3. HoBble MaTepuaibl U1l COTHEYHBIX
JIP 16 Oarapeii.
JIP19

s npodeccnu 23.01.08 Ciiecapb 10 peMOHTY CTPOUTEIbHBIX MAIIIMH

No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
I OcHOBHOE cofepkaHue
1 Pasnen 1. OcroBul cTpoernss | POPMY/IHPOBATH 6a3oBble
BemecTBa TOHSATHS ¥ 3AKOHbI XUMHHN
1.1 |OKO01 Crpoenne atoMoB xumudeckux | CocraBiats xumudeckue Gpopmyisl | 1. Tect «CTpoeHre aTOMOB XUMHUUYECKUX
9JIEMEHTOB U NPUPOAA COEJIMHEHHH B COOTBETCTBHH CO 3JIEMEHTOB ¥ NPUPOAA XMMHYECKOIT
XUMHYECKOH CBA3U CTEIEHbIO OKUCIICHUS XUMUYECKUX | CBSI3M».
JJIEMEHTOB, HCXOAS U3 2. 3a1auu Ha COCTaBJIEHHE XMMHUUYECKHX
BAJICHTHOCTH U (bopMyI1 IByXaTOMHBIX CO€AMHEHUH
EKTPOOTPULIATENBHOCTH (oxcunoB, CynbGUIOB, THIPUIOB U
T.IL).
3. 3amaHus Ha UCHIOJIL30BAHUE
XMMUYECKOI CUMBOJIMKH U Ha3BaHMUIT
COEIMHEHMH 1T0 HOMEHKIIATYpE
MEKIYHAPOIHOTO CO03a
TEOPETHUIECKOH 1 MPUKIAIHON XUMHUH U
TPUBHAIBHBIX Ha3BaHMIT JUIst
COCTABJICHUS! XMMUUECKUX (HOpMYIT
JIBYXaTOMHBIX COEJIMHEHHH (OKCHJIOB,
Cynb(UI0B, TUAPUIOB U T.I1.) U IPYTUX
HEOPraHMYECKUX COEIMHEHUH
OTZENBHBIX KJIaCCOB
1.2 |OKO01 Ieproauyeckuii 3aK0H U XapakTepu3oBaTh XUMUYECKHE 1. Tect «Meramunyeckue /
OK 02 Ttabnuna .M. Menneneena 3JIEMEHTBI B COOTBETCTBHH C UX HEMETAJTNIECKUE CBOMCTBRA,
K 1.1 [I0JI0)KEHHEM B IIEPHOINUECKON 3JIEKTPOOTPULIATEIIBHOCTD U CPOJCTBO K
MK 2.5 CHCTEME XMMHYECKUX IEMEHTOB  [3JIEKTPOHY XUMHUUYECKHX DJIEMEHTOB B
TIK 3.1 JI.1. MeHnneneeBa COOTBETCTBHE C UX IEKTPOHHBIM

CTPOCHUEM U HOJIO)KEHHEM B
MIEPUOIMYECKON CUCTEME XUMHIECKHX
anemenToB JI.M1. MeHneneeBay.

2. IlpakTuueckue 3aJjaHus Ha
YCTaHOBJIEHHE CBSI3U MEXIy CTPOSHUEM
aTOMOB XMMHYECKHX 3JICMCHTOB H
MIEPUOIITYECKUM U3MEHEHNEM CBOHCTB
XUMHUYECKUX DJIEMEHTOB M HX
COCIMHCHUI B COOTBETCTBUH C
nonoxenneM Ilepuoanueckoii cucreme.
3. IIpakTHKO-OPUEHTHPOBAHHBIE
TEOpEeTHYECKHe 3a/IaHus Ha
XapaKTepU3aIiI0 XUMUIECKHIX
3JIeMEeHTOB: «MeTauniecKue /
HEMETaJNTHYECKUE CBOMCTRA,
JIEKTPOOTPULIATEITEHOCTS M CPOJICTBO K
IEKTPOHY XUMHUIECKHX JJIEMEHTOB B
COOTBETCTBHE C MX JJIEKTPOHHBIM
CTPOCHUEM U HOJIO)KEHHEM B
MIEPUOIMYECKON CUCTEME XUMHIECKHX
anemenToB JI.M1. MeHneneeBa»
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
2 Xapakrepu30BaTh THIBI
Pasnen 2. XuMHYeCKHe x“::“qecinx peaKu“if[ KOHTPOHbHaﬂ paﬁOTa
«CTpoeHue BelIeCTBA M XUMHYeCKHe
peakuuun
peaKkuum»
2.1 |OKO01 Tunsl XUMUYECKUX peaKLUi CocraBisTh peakuu coequHenus, (1. 3amaun Ha cocraBieHue ypaBHEHUM
OK 04 pasiioxkeHus, 0OOMeHa, 3aMeIleHUs], | PeaKIHii:
JIP14 OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE | — COCTMHEHHS, 3aMEIICHUS,
JIP 16 peaxkuuu pasiioxkeHus, 0OMeHa;
— OKHCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUi ¢
KCIIOJIB30BAHUEM METOZA IEKTPOHHOTO
OaJraHca.
2. 3ajiauy Ha pacyeT Macchl BEILECTBA
Wik 00béMa
ra3oB I10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIN 00BEMY OJHOTO
U3 yYaCTBYIOIIMX B PEaKLUH BEIIECTB;
PpacyEThl
Macchl (00bEéMa, KOJTMUECTBA BEIECTRA)
IIPOLYKTOB peaKI1H, €CIIU OIHO U3
BELIECTB UMEET IPUMECH
2.2 |OKO01 OJeKTponuTHYECKast CocTaBATh ypaBHEHHUS 1. 3anaHus Ha cocTaBlIEHHE
JIP14 JIICCOIMANNS U HOHHBII OOMEH | XMMHYECKUX PEaKIIi HOHHOTO MOJIEKYJIIPHBIX U HOHHBIX peakLuii ¢
JIP 16 o0OMeHa ¢ yJacTHeM Y4acTHeM KHUCJIOT, OCHOBaHUH U COJEH,
TIK 1.1 HEOpPraHUYECKUX BELIECTB YCTaHOBJICHHE U3MEHEHMSI KUCIOTHOCTH
IIK 2.5 cpenbl
IK 3.1 2. JJaboparopHas pabora "Turs
XMMHYECKUX peaKkIui”
3 Paszen 3. CTpoenue n I/Icc?enonan, CTpOeHHe U KOHT?OJI]:Haﬂ padora
CBOHCTBA HEOPTAHMIECKNX CBOMCTBA HEOPTAHUYECKUX «CBoiicTBa HEOPTraHUIECKHX
T BeIeCTB BeEIEeCTB)
3.1 [OKO01 Knaccuguxanus, Homenkinarypa | Knaccuduuuposars 1. Tect «HomeHKnaTypa 1 Ha3BaHHE
TK 1.1 U CTPOCHHE HEOPraHUUYECKUX HEOpraHU4YecKHe BeLeCcTBa B HEOpraHUYEeCKUX BEIIECTB UCXOJI U3 UX
[IK 2.5 BEILECTB COOTBETCTBUU C UX CTPOCHUEM XUMHYECKOH (popMyIIbl min
MK 3.1 COCTaBJICHHE XUMUUECKOH (OpMYIIb
IIK 3.5 HCXOs M3 Ha3BaHUs BEIIECTBA 10
JJ:IIE 1146 MEKIyHAPOIHOM I TPUBUAIBHOM

HOMEHKJIATYpe».
2. 3a1auy Ha pacyeT MacCOBOH 101U
(Macchl) XUMHYIECKOTO 3JIEMEHTa
(coenuHeHHs) B MOJNIEKyJe (CMecH).

3. IlpakTuueckue 3a1aHus 10
KJIacCU(UKALIK, HOMEHKIIATYpe U
XUMUYECKUM (popmynam
HEOPraHMYECKHUX BEIIECTB Pa3IMIHbIX
KJIacCOB.

4. IlpakTuueckue 3aJaHus Ha
oIpe/ieIeHHe XMMUUECKOH aKTUBHOCTH
BEIIECTB B 3aBICHMOCTH BHIa
XMMHYECKOH CBSI3U U THIIA
KPHUCTAJUTYECKOM PELIeTKH
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
3.2 [OKO01 DH3HMKO-XMMHUUYECKUE CBOIICTBA | Y CTaHABIUBATh 3aBUCUMOCTb 1. Tect «OcoOEHHOCTH XUMHUUYECKHUX
OK 02 HEOpraHM4YEeCKHUX BELIECTB (U3MKO-XMMUUYECKHX CBOHCTB CBOICTB OKCHJIOB, KUCJIOT, OCHOBaHHIA,
JIP14 HEOPraHMYECKUX BELIECTB OT aM(OTEPHBIX TUIPOKCHIIOB H COJIEH».
JIP 16 CTPOEHUS aTOMOB U MOJIEKYIL, a 2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI
JIP19 TaKXKe THIA KPUCTAJUTIYECKOM XMMHYECKUX PEAKIHI C yIaCTHEM
HK 1.1 peLeTKu MPOCTHIX M CJIOKHBIX HEOPIraHUYECKUX
IIK 2.5 BEIIECTB: OKCHJIOB METAJIJIOB,
MK 3.1 HEMETaJUIOB U aM(OTEPHBIX JIIEMEHTOB;
[IK'3.5 HEOPraHMYECKUX KHCIIOT, OCHOBAHHUH H
amM(}oTepHbIX I'MAPOKCHIOB,
HEOpraHUYeCKUX CONEH,
XapaKTEPU3YIOLIMX UX CBOWCTBA H
Cr1ocOOBI TIOTYYEHHUSI.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETHYECKHE 3a/IaHNUsI HA CBOMCTBA U
MOJTy4EHHE HEOPTaHUIECKHX BEILECTB
3.3 [OKO01 Wnentuduxkanus HccnenoBate KaueCcTBEHHBIE 1. IIpakTUKO-OpHEHTUPOBAHHBIE
OK 02 HEOPraHMYECKUX BEIIECTB PEAKINK HEOPraHNYECKNX BELIECTB |3aJaHHS 110 COCTABICHUIO XUMHIECKHX
OK 04 PEAKLUi C y4acTHEM HEOPTaHUYECKHX
JIP14 BELIECTB, UCIOIb3YEMBIX JUI UX
JIP 16 HICHTU(UKALIH.
2.JIaGoparopHas pabora:
“Unentuduxaiys HeOpraHMIeCKuX
BEIECTB”
4 Pasnen 4. Crpoenne i I/Icc?enonan CTpOeHHe U KonTpoibhas pa?om
CBOHCTBA OPraHMIECKIX CBOICTBA OPraHM4YeCcKHX «CTpoeHue 1 CBOHCTBA
BellecTB BeILECTB OpPraHMYeCKNX BEleCTB)
4.1 [OKO01 Knaccugukanuys, crpoeHue u Knaccugummposats opranmdeckue | 1. 3amaHust Ha cocTaBiIeHIe Ha3BaHUI
JIP14 HOMEHKJIaTypa OPraHU4eCKHX BEIIIECTBA B COOTBETCTBHH C HX OpPraHM4eCcKHX COETHHEHUH MO
JIP 16 BEIIIECTB CTPOEHUEM TPHUBUATBHOH HMIIN MEKTyHaPOIHOM
K 1.1 cUCTEeMaTH4YeCKOH HOMEHKIIAType.
1K 2.5 2. 3aaHusl HA COCTABJICHHE TOMHBIX U
MK 3.1 COKpAIIEHHBIX CTPYKTYPHBIX (hOopMyI
IIK 3.5 OpPraHW4ECKHX BEIECTB OTAEIBHBIX
KJIaCCOB.
3. 3amaun Ha onpeesieHne IpocTeen
(bopMyIbl OPraHU4eCcKOi MOJIEKYIIBI,
HCXOJIS M3 AJIEMEHTHOT0 cocTara (B %)
4.2 |OKO01 CBolicTBa OpPraHMYECKHX Y craHaBIuBare 3aBUCHMOCTh 1. 3aaHus Ha COCTABICHUE YPAaBHEHUH
OK 02 COETMHEHNI (U3MKO-XMUMUUYECKHX CBOHCTB XMMHYECKUX PEAKIHI C yIaCTHEM
OK 04 OpPraHW4eCcKHX BEIIECTB OT OpPraHM4EeCKHX BEIECTB HA OCHOBAHUU
K 1.1 CTPOEHMSI MOJIEKYJI HX COCTaBa U CTPOCHHUSL.
MK 2.5 2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI
MK 3.1 XMMHYECKUX PEAKLHUH,
1K 3.5 WIITIOCTPUPYIOMINX XUMHIECKHE
ﬁg 1146 CBOICTBA C Y4ETOM MEXaHH3MOB
P19 [POTEKaHUs JIaHHBIX PEaKIUil u

TEHETHYECKOH CBSI3M OPraHUYECKHUX
BEIIIECTB Pa3HBIX KIIACCOB.

3. PacueTHble 33134 110 ypaBHEHHSIM
peakiuii ¢ yuacTHeM OpraHUYECKHX
BEILIECTB.

4. JTaboparopHast paboTa
“IIpeBpalieHUs] OPraHUYECKUX BELECTB
IIpY HarpeBaHuu"
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
43 |OKO01 Wnentudukanus opranndeckux | MceenoBats KauecTBEHHbIE 1.ITpakTHKO-OpHEHTHPOBAHHBIE 3a1aHUS
OK 02 BEIIECTB, UX 3HAYECHHE U PEAKLUH OPraHMYECKHX 10 COCTABJIEHUIO XUMHYECKHX PEeaKIMi
OK 04 IPUMEHEHUE B OBITOBOH U COEIMHEHNH OTAENBHBIX KJIACCOB | C y4aCTHEM OPraHUYECKUX BEIIECTB, B
MK 1.1 MIPOU3BOACTBEHHOM T.Y. UCIIONB3YEMBIX JUIA UX
IIK 2.5 JIeSITeJIBHOCTH YeJIOBEKa UeHTU(UKAIMHY B OBITY U
K 3.1 NIPOMBILLITIEHHOCTH.
IIK'3.5 2.JIa6oparopHas pabora:
JIP14 “Unentuduxarys opraHu4ecKux
P16 COEJIMHEHNH OTAENBHBIX KIIaCCOB”
JIP19

g Paspen 5. Kunernyeckue u D DR s
e — pPa3Iu4HbIX (AKTOPOB HA
3aKOHOMEPHOCTH NPOTEKAHHUS papHoBecue u cxopoc“Tb
XHMHYECKHX peakuui XHMHHECKHX peaKiut

5 |OKO01 CKOpOCTh XUMUUYECKHX PeaKnuil. | XapaKTepH30BaTh BIUSTHAE ITpakTHKO-OpHEHTHPOBAHHbIE

OK 02 XMMHYECKOE PaBHOBECHE KOHLIEHTPALMU Pearupyroimux TEOPETHIECKUE 3aIaHHs Ha aHaJIu3

MK 1.1 BELIECTB U TEMIIEPATyphl Ha (aKTOpOB, BIUSIOINX HA U3MEHEHHE

MK 2.5 CKOPOCTh XMMHUYECKUX PEAKIUIA CKOPOCTH XMMHUYECKON PEAKIIUH.

MK 3.1 XapakTepu3oBaTh BIHSIHHE ITpakTHKO-OpHEHTHPOBAHHBIE 331aHHS

JIPl4 HN3MEHEHHMS! KOHLIEHTPALUH Ha npumeHeHne npuHiuna Jle-Ilarense

JIP 16 BEIIECTB, PEAKLIUH CPENIBI U JUISL HAXOXKJIEHUS HAlIPaBIIEHUS

JIP19 TeMIIEPaTyphl Ha CMEIIECHHE CMEIIEHHS] PABHOBECHS] XMMUUECKON

XMMHYECKOTO PABHOBECHS peakiuuu ¥ aHainu3 Gpakropos,

BIIMSIOIIUX HA CMEHIEHNE XUMHYECKOTO
paBHOBECHS

6 Hccnenopars HCTHHHBIE
Paspen 6. PactBopbl PACTBOPBI € 3aAaHHBIMH

XapaKTepUCTHKAMHA
6.1 [OKO01 IonsATue o pacTBopax PaznnyaTe MCTHHHBIE PACTBOPEI 1. 3a1aun Ha NPUTOTOBIIEHNE
OK 02 pacTBOpPOB.
MK 3.5 2. IlpakTHKO-OpHEHTUPOBAHHBIE
JIP14 pacyeTHbIE 3a7aHKs Ha JUCIIEPCHEIE
JIP 16 CHCTEMBI, HCIIOJIb3yeMbIE B ObITOBOH U
JIP19 MIPOU3BOACTBEHHOM JEATENBHOCTH
4eJloBeKa
6.2 |OKO01 Hccnenobanue cBOWCTB Uccnenopats ¢pusuko-xumuueckue |Jlaboparophast pabora
OK 04 pacTBopoB CBOICTBAa HCTUHHBIX PAaCTBOPOB “IIpuroroBieHne pacTBOPOB”
MK 1.1
MK 2.5
MK 3.1
MK 3.5
JIP14
JIP 16
JIP19

11 IIpodeccnonabHO-0PHEHTHPOBAHHOE COEP/KAHME (COAePKaHNe MPHKJIAIHOIO0 MOXYJIsI)

7 Paspen 7. OueHuBaTh NOCJIEACTBUS 3ammTa Keiica (¢ yuerom Oyaymiei
Xumus B ObITY H ObITOBOIi M NIPOU3BOACTBEHHOH |MpodeccHoHAIbHON AeTeJIbHOCTH)
NPOM3BOJCTBEeHHOH JeATeIbHOCTH Ye/I0BeKa ¢
AeATeIbHOCTH Ye10BeKa TO3HIHH 3KO0J0IHYECKOH

0e30macHOCTH
OK 01 Xumust B ObITY 1 OnenuBath nociencTBus ObiToBoit | Kelic (¢ yueTom Oymymeit
OK 02 IIPOU3BOICTBEHHOM Y IIPOU3BOJICTBEHHOM poheCCHOHANBHOM e TeTbHOCTH)
OK 04 JIESTEIbHOCTH 4EII0BEKa JIESITEIbHOCTH YEJIOBEKa C MO3HUIHI | Bo3MOXKHBIE TEMBI KEICOB:
OK 07 9KOJIOTMUYECKOH 0€3011acCHOCTH 1. Ilorennenue KnumaTa u
TIK 1.1 BBICBOOOJK/ICHHE Ta30BBIX TH/IPATOB CO
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
MK 2.5 JlHAa OKeaHa.
MK 3.1 2. bynymue mMaTepuasl Ui aBua-,
1K 3.5 MAllINHO- U PHOOPOCTPOCHHUSI.
P9 3. HoBble MaTepualsl Ul COTHEYHBIX
P10 Oarapeii.
JIP 11
JIP14
JIP 16
JIP19

ans npodeccun 23.01.17 MacTtep 110 peMOHTY M 00C/1YKHBAHUIO ABTOMOOHIeH

No OK/MIK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
I OcHOBHOE cofepkaHue
1 Pasnen 1. OcroBul cTpoennss | ©OPMY/IHPOBATH 6a3oBble
BemecTBa TOHSATHS ¥ 3AKOHbI XUMHH
1.1 |OKO01 Crpoenne atoMoB xumudeckux | Cocraiats xumudeckue Gpopmyisl | 1. Tect «CTpoeHre aTOMOB XUMHUYECKUX
JJIEMEHTOB U NPUPOAA COCZIMHEHHUI B COOTBETCTBHU CO 3JIEMEHTOB ¥ IPUPOAA XMMHYECKOIT
XUMHYECKOH CBA3U CTEIEHbIO OKUCIICHUS XUMUYECKUX | CBSI3M».
JJIEMEHTOB, HCXOAS U3 2. 3a1a4u Ha COCTABJICHUE XMMHYECKUX
BAJICHTHOCTH U (bopMyI1 IByXaTOMHBIX COE€AMHEHUIH
JIEKTPOOTPULIATEIBHOCTH (oxcunoB, Cynb(pHUIOB, THAPHIOB U
T.IL).
3. 3amaHus Ha UCHIOJIL30BAHUE
XUMUYECKOI CUMBOJIMKH U Ha3BaHUIT
COEIMHEHMH 1T0 HOMEHKIIATYpe
MEKIYHAPOIHOIO CO03a
TEOPETHUIECKOM 1 MPUKIATHON XUMHUH 1
TPUBHAIBHBIX Ha3BaHMIT JUIst
COCTABJICHUS XMMUUECKUX (HOpMYIT
JIBYXaTOMHBIX COEJIMHEHHH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U IPYTUX
HEOPraHMYECKUX COEAMHEHUH
OTZENBHBIX KJIaCCOB
1.2 |OKO01 Ieproauyeckuii 3aK0H U XapakTepu3oBaTh XUMUYECKHE 1. Tect «Meramunyeckue /
OK 02 tabuuia JI.1. Menneneesa 3JIEMEHTBI B COOTBETCTBHHU C UX HEMETAJJINYECKUE CBOMCTBA,
K 1.1 [I0JI0KEHHEM B IIEPHOINUECKON 3JIEKTPOOTPULIATENIBHOCTD U CPOICTBO K
MK 2.5 CHCTEME XMMHYECKUX IEMEHTOB  [3JIEKTPOHY XUMHUUYECKHX DJIEMEHTOB B
TIK 3.5 JI.1. MeHnneneeBa COOTBETCTBHE C UX IEKTPOHHBIM

CTPOCHUEM U TIOJI0XKEHHUEM B
MEPUOANUYECKOH CHCTEME XUMHYECKHX
anemenToB JI.M1. MeHneneeBay.

2. IlpakTuueckue 3aJjaHus Ha
YCTaHOBJICHHE CBSI3U MEXJy CTPOCHHEM
aTOMOB XMMHYECKUX IEMEHTOB U
HEPUOANYECKUM HU3MEHEHHEM CBOICTB
XMMHYECKUX IEMEHTOB M UX
COCIMHEHHUII B COOTBETCTBHUH C
nonoxenneM Ilepuonnueckoii cucreme.
3. IIpaKkTHKO-OPUEHTHPOBAHHBIE
TEOPETUYECKHE 3a1aHus Ha
XapaKTepU3aluio XUMHUYECKUX
aneMeHToB: «Meratnyeckue /
HEeMeTaJUIMYeCKUe CBOICTBA,
3NEKTPOOTPHULATEIBHOCTD M CPOJICTBO K
NIEKTPOHY XUMHUUYECKHX DJIEMEHTOB B
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OK/IK

Monyns/Paznen/Tema

PesynabTaT 00y4enus

THIIBI OLIEHOYHBIX MEPONIPUATHI

COOTBETCTBHE C MX JJIEKTPOHHBIM
CTPOCHUEM U HOJIO)KEHHEM B
TIEPUOIITYECKON CUCTEME XUMHIECKHX
anemenToB JI.M1. MeHneneeBa»

Pazngen 2. Xumuueckue
peaKnun

XapakTepu3oBaTh THIIBI
XHMHYECKHX peakuui

KonTpoinhas padora
«CTpoeHHe BelecTBa 1 XHMHYECKHe
peakuum»

2.1

OK 01
OK 04

JIP14
JIP 16

Tunsl XUMUYECKUX peaKLui

CocCTaBIISITh peaKIy COSANHEHHNS,
pasiioxeHus, oOMeHa, 3aMeIleHus,
OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE
peaxuuu

1. 3amaun Ha coCcTaBICHUE ypaBHEHHI
peaxIuii:

— COEIMHEHUS, 3aMEICHHUS,
pasiioxeHus, 0OMeHa;

— OKHCITUTEILHO-

BOCCTaHOBHTEJIBHBIX PEAKIIHUi C
HCIOJIb30BAHUEM METO/Ia SJIEKTPOHHOIO
OaJraHca.

2.3a1a4u Ha pacyeT Macchl BEIECTBA
Wi 00béMa

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIL[ECTBA, MACCE MM 00BEMY OJJHOrO
U3 YYaCTBYIOLIMX B PEAKIIMHU BEIECTB;
pacyEThl

Macchl (00bEéMa, KOJTMUECTBA BEIIECTRA)
MPOJIYKTOB PEAKIIUH, €CITU OHO U3
BEIL[ECTB UMEET MPUMECH

2.2

OK 01
JIP14

JIP 16
K 1.1
K 2.5

DIEeKTPOIUTHYECKAS
JICCOLMANNS U HOHHBIH 00MeH

CocTaBATh ypaBHEHHUS
XUMHUYECKUX PEaKLUH HOHHOTO
o0OMeHa ¢ yJacTHeM
HEOPraHMYeCKHX BEIECTB

1. 3ayaHus Ha COCTaBJICHUE
MOJIEKYJISIPHBIX ¥ HOHHBIX PEaKLH C
Y4acTHeM KHUCJIOT, OCHOBaHUH U COJEH,
YCTaHOBJIEHHE U3MEHEHHS KHCIOTHOCTH
cpensl

2. JJaboparopHas pabora "Twurs
XMMHYECKUX peaKkiui”

Paznen 3. Ctpoenne n
CBOMCTBA HEOPTAHUYECKUX
BellleCTB

HccaenoBars cTpoeHue u
CBOMCTBA HEOPTAHUYECKUX
BellleCTB

KonTpoibhas padora
«CBolicTBa HEOPraHUYECKHX
BeIlleCTB)»

3.1

OK 01
K 1.1
[IK 2.5

MK 3.5
JIP14
JIP 16

Knaccuguxanus, HoMeHKIaTypa
U CTPOCHHE HEOPraHMYECKUX
BELIECTB

Knaccupuuuposats
HeOpraHM4YecKUe BEelecTBa B
COOTBETCTBUH C UX CTPOCHHEM

1. Tect «HomeHKnaTypa 1 Ha3BaHHE
HEOpraHMYECKHUX BEIIECTB UCXOAS U3 HX
XUMHYECKOH (popMyIIbl min
COCTaBJICHHE XMMHUUECKOH (popMyIbl
HCXOJIs 3 HAa3BaHUsI BEI[ECTBA 110
MEXKIyHapOAHON WIIN TPUBUAIBHON
HOMEHKJIATYpe».

2. 3aj1auy Ha pacyeT MacCOBOM 01
(Macchl) XUMHYIECKOTO 3JIEMEHTa
(coenuHeHHs) B MOJIEKyJe (CMecH).

3. IlpakTuueckue 3a1aHus 10
KJIacCU(UKALIK, HOMEHKIIATYpe U
XUMHYECKUM (opmynam
HEOPraHMYECKHUX BEIIECTB Pa3IMIHbIX
KJIaCCOB.

4. IlpakTuueckue 3aJaHus Ha
oIpe/ieIeHHe XMMUUECKOH aKTUBHOCTH
BEIIECTB B 3aBHCHMOCTH BHIa
XMMHYECKOH CBSI3U U THIIA
KPHUCTAJUTYECKOM PEeLIeTKH
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
3.2 [OKO01 DH3MKO-XMMHUUYECKUE CBOIICTBA | Y CTaHABIUBATh 3aBUCUMOCTb 1. Tect «OcoOEHHOCTH XUMHUUYECKHUX
OK 02 HEOpraHM4YEeCKHUX BELIECTB (U3MKO-XMMUUYECKHX CBOHCTB CBOICTB OKCHJIOB, KUCJIOT, OCHOBaHHIA,
JIP14 HEOPraHUYECKUX BELIECTB OT aM(OTEPHBIX TUIPOKCHIIOB H COJIEH».
JIP 16 CTPOEHUS aTOMOB U MOJIEKYIL, a 2. 3aaHus HA COCTaBIIEHNE YPABHEHUMH
JIP19 TaKXKe THIA KPUCTAJUTIYECKOM XMMHYECKUX PEAKIHI C yIaCTHEM
HK 1.1 peLeTKu MPOCTHIX M CJIOKHBIX HEOPIraHUYECKUX
IK 2.5 BEIECTB: OKCHJIOB METAILIOB,
1K 3.5 HEMETaJUIOB U aM(OTEPHBIX JIIEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBAHHUH H
amM(}oTepHbIX I'MAPOKCHIOB,
HEOpraHUYeCKUX CONEH,
XapaKTEPU3YIOLIMX UX CBOWCTBA H
Cr1ocOOBI TTOTYYEHHUSI.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETHYECKHE 3a/IaHNUsI HA CBOMCTBA U
MOJTy4EHHE HEOPTaHUIECKHX BEILECTB
3.3 [OKO01 Wnentuduxkanus HccnenoBate KaueCcTBEHHBIE 1. IIpakTUKO-OpHEHTUPOBAHHBIE
OK 02 HEOPraHMYECKUX BEIIECTB PEAKINK HEOPraHNYECKNX BELIECTB |3aJaHHS 110 COCTABICHUIO XUMHIECKHX
OK 04 PEAKLUi C y4acTHEM HEOPTaHUYECKHX
JIP14 BELIECTB, UCIOIb3YEMBIX JUI UX
JIP 16 HICHTU(UKALIH.
2.JIaGoparopHas pabora:
“Unentuduxaiys HeOpraHMIeCKuX
BEIECTB”
4 Pasnen 4. Crpoenne i I/Icc?enonan CTpOeHHe U KonTpoibhas pa?om
CBOHCTBA OPraHMIECKIX CBOICTBA OPraHM4YeCcKHX «CTpoeHue 1 CBOHCTBA
e BeILECTB OPraHM4eCcKHUX BelecTB»
4.1 |OKO01 Knaccugukanus, crpoenue u Knaccugpunuposats oprannueckue | 1. 3agaHus Ha COCTaBIICHUE HA3BAHUIA
MK 1.1 HOMEHKJIaTypa OPraHU4eCKHX BEIIIECTBA B COOTBETCTBHH C HX OpPraHM4eCcKHX COETHHEHUH MO
MK 2.5 BELIECTB CTPOECHUEM TPHUBUATBHOH HMIIN MEKTyHaPOIHOM
MK 3.5 CHCTEMAaTHYECKOH HOMEHKIIATypeE.
JIP14 2. 3aaHusl HA COCTABJICHHE TOMHBIX U
TP 16 COKpAIIEHHBIX CTPYKTYPHBIX (hOopMyI
OpPraHW4ECKHX BEIECTB OTAEIBHBIX
KJIaCCOB.
3. 3amaun Ha onpeeNieHue NpocTeren
(bopMyIbl OpraHU4ecKOi MOJIEKYJIbI,
HCXOJIS M3 AJIEMEHTHOT0 cocTara (B %)
4.2 |OKO01 CBolicTBa OpPraHMYECKHX Y craHaBIuBare 3aBUCHMOCTh 1. 3aaHus Ha COCTaBIIEHUE YPABHEHUI
OK 02 COETMHEHNI (U3MKO-XMUMUUYECKHX CBOHCTB XMMHYECKUX PEAKIHI C yIaCTHEM
OK 04 OpPraHW4eCcKHX BEIIECTB OT OpPraHM4EeCKHX BEIECTB HA OCHOBAHUU
K 1.1 CTPOEHHMSI MOJIEKYJI HX COCTaBa U CTPOCHHUSL.
MK 2.5 2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI
MK 3.5 XMMHYECKUX PEAKLHUH,
JIP14 WIITIOCTPUPYIOMINX XUMHIECKHE
TP 16 CBOICTBA C Y4ETOM MEXaHH3MOB
JIP19

MPOTEKaHUs JIaHHBIX PEaKIUil u
TEHETHYECKOH CBSI3M OPraHUYECKHUX
BEIIIECTB Pa3HBIX KIIACCOB.

3. PacueTHble 33134 110 ypaBHEHHSIM
peakiuii ¢ yuacTHeM OpraHUYECKHX
BEILIECTB.

4. JTaboparopHast paboTa
“IIpeBpalieHUs] OPraHUYECKUX BELECTB
IIpY HarpeBaHuu"
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
43 |OKO01 Wnentudukanus opranndeckux | MceenoBats KauecTBEHHbIE 1.ITpakTHKO-OpHEHTHPOBAHHBIE 3a1aHUS
OK 02 BEIIECTB, UX 3HAYECHHE U PEAKLUH OPraHMYECKHX 10 COCTABJIEHUIO XUMHYECKHX PEaKIMi
OK 04 IPUMEHEHUE B OBITOBOH U COEIMHEHNH OTAENBHBIX KJIACCOB | C y4aCTHEM OPraHUYECKUX BEIIECTB, B
MK 1.1 MIPOU3BOACTBEHHOM T.Y. UCIIONB3YEMBIX JUIA UX
IIK 2.5 JIeSITeJIBHOCTH YeJIOBEKa UeHTU(UKAIMHY B OBITY U
JIP14 IIPOMBIILIJIEHHOCTH.
JIP 16 2.JIa6oparopHas pabora:
JIP19 “Unentuduxarys opraHu4ecKux
COEJIMHEHNH OTAENBHBIX KIIaCCOB”

g Paspen 5. Kunernyeckue u B s
T pPa3Iu4HbIX (AKTOPOB HA
3aKOHOMEPHOCTH NPOTEKAHHUS papHoBecue u CKOPOCMT]’

XHMHYECKHX peakuui XHMHHECKHX peaKiu
5.1 [OKO01 CKOpOCTh XUMUUYECKHX PeaKnuil. | XapaKTepH30BaTh BIHUSTHAE ITpakTHKO-OpHEHTHPOBAHHBIE
OK 02 XMMHYECKOE PaBHOBECHE KOHLIEHTPALMU Pearupyromux TEOPETHIECKUE 3aIaHMs Ha aHaJIu3
MK 1.1 BELIECTB U TEMIIEPATyphl Ha (aKTOpOB, BIUSIOINX HA U3MEHEHHE
MK 2.5 CKOPOCTh XMMHUYECKUX PEAKIIUIA CKOPOCTH XMMHUYECKON PEAKIIUH.
MK 3.5 XapakTepu3oBaTh BIHSIHHE ITpakTHKO-OpHEHTHPOBAHHBIE 331aHHS
JIPl4 HN3MEHEHHMS! KOHLIEHTPALUH Ha npumeHeHue npuHiuna Jle-Ilarense
JIP 16 BEIECTB, PEAKLIUH CPENIBI U JUISL HAXOXKJIEHUS HalPaBIIEHUS
JIP19 TEMIIEPaTyphl Ha CMEIIEHHE CMEIIEHHS] PABHOBECHS] XMMUUYECKON
XMMHYECKOTO PABHOBECHS peakiuuu ¥ aHainu3 Gpakropos,
BIIMSIIOIIUX HA CMEHIEHHE XUMHYECKOTO
paBHOBECHS

6 Hccnenopars NCTHHHBIE

Paspen 6. PactBopbl PACTBOPBI € 3aAaHHBIMH
XapaKTepUCTHKAMHA
6.1 [OKO01 IonsaTue o pacTBopax PaznnyaTe NCTHHHBIE PACTBOPEI 1. 3a1aun Ha NPUTOTOBIIEHNE
OK 02 pacTBOpPOB.
MK 1.1 2. IlpaKTHKO-OpHEHTUPOBAHHBIE
TIK 3.5 pacueTHble 3aJaHKsl Ha JUCIIEPCHbIE
JIP14 CHCTEMBI, HCIIOb3yeMble B OBITOBOH 1
JIP 16 IIPOU3BOACTBEHHOM JEATENBHOCTH
JIP19 4eJioBeKa
6.2 |OK Ol Hccnenobanue cBOWCTB Uccnenopats ¢pusuko-xumnieckue |Jlaboparopnas padora
OK 04 pacTBopoB CBOICTBAa HCTUHHBIX PAaCTBOPOB “IIpuroroBieHne pacTBOPOB”
MK 1.1
MK 2.5
MK 3.5
JIP14
JIP 16
JIP19

11 IIpodeccnonabHO-0PHEHTHPOBAHHOE COEP/KAHME (COAePKaHNe MPHKJIAJIHOIO0 MOXYJIsI)

7 Paszpeun 7. OnennBarh NOCIEACTBHS 3ammuTa Keiica (¢ yuerom Oyaymeii
Xumusi B ObITY H ObITOBOY ¥ NPOM3BOACTBEHHOH |NPO()ecCHOHATLHON NeATeIbHOCTH)
NPOM3BOJCTBEeHHOH JeATeIbHOCTH Ye/I0BeKa ¢
AeATeIbHOCTH Ye10BeKa TO3HIHH 3KO0J0IHY€ECKOH

0e30macHOCTH
OK 01 Xumust B ObITY 1 OuenuBarthb nocnencTsus ObiToBoi | Keiic (¢ yuerom Oynymeit
OK 02 IIPOU3BOICTBEHHOM Y IIPOU3BOJICTBEHHOMN poheCCHOHANBHOM e TeTbHOCTH)
OK 04 JIESTENIbHOCTH YEII0BEKa JIESTEIbHOCTH YEJIOBEKa C MO3HUIHI | Bo3MOXKHBIE TEMBI KEICOB:
OK 07 9KOJIOTMUYECKOH 0€3011acCHOCTH 1. Ilorennenue KnumaTa u
TIK 1.1 BBICBOOOJK/ICHHE Ta30BBIX THIPATOB CO
MK 2.5 JlHA OKeaHa.
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
K 3.5 2. Bynymue marepuaisl s aBua-,
JIP9 MAIIHHO- W TPUOOPOCTPOEHHSL.
JJ:IIE 1101 3. HoBble MaTepuaibsl U1l COHEYHBIX
TIP14 Oarapeii.
JIP 16
JIP19

1 cnenraabHocTH 23.02.07 Texunyeckoe 00Cay:KHBAHHE M PEMOHT aBTOTPAHCIOPTHLIX CPEJICTB

No OK/IIK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
I OcHOBHOE cofepxaHue
1 Pasgen 1. OcuoBbl crpoennss | POPMYTMPOBATL 6asoBbie
BelecTBa TOHSATHS ¥ 3AKOHbI XUMHH
1.1 |OKO01 Crpoenne atoMoB xumudeckux | Cocraiats xumudeckue Gpopmyisl | 1. Tect «CTpoeHre aTOMOB XUMHUYECKUX
9JIEMEHTOB U NPUPOAA COCZIMHEHUI B COOTBETCTBHU CO 3JIEMEHTOB ¥ NPUPOAA XMMHYECKOIT
XUMHYECKOH CBA3U CTEIEHbBIO OKUCIICHUS XUMUYECKUX | CBSI3M».
JJIEMEHTOB, HCXOAS U3 2. 3a1a4u Ha COCTABJICHUE XMMHYECKUX
BAJICHTHOCTH U (bopMyI1 IByXaTOMHBIX CO€AMHEHUH
IEKTPOOTPULIATEIBHOCTH (oxcunoB, Cynb(pHUIOB, THAPHIOB U
T.IL).
3. 3amaHus Ha UCIIOJIL30BAHUE
XMMUYECKOI CUMBOJIMKH U Ha3BaHMUIT
COEIMHEHMH 1T0 HOMEHKIIATYpE
MEKIYHAPOIHOIO CO03a
TEOPETHUIECKOH U MPUKIATHON XMMHUH 1
TPUBHAIIBHBIX Ha3BaHMIT JUIst
COCTABJICHUSI XMMUUECKUX (HOpMYIT
JIBYXaTOMHBIX COEJIMHEHHH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U IPYTUX
HEOPraHNYECKUX COeIMHCHUH
OTZENBHBIX KJIACCOB
1.2 |OKO01 Ieproauyeckuii 3aK0H U XapakTepu3oBaTh XUMUYECKHE 1. Tect «Meramunyeckue /
OK 02 tabuuia JI.1. Menneneesa 3JIEMEHTBI B COOTBETCTBHHU C UX HEMETAJJINYECKUE CBOMCTBA,
K 1.1 [I0JI0)KEHHEM B IIEPHOINUECKON 3JIEKTPOOTPULIATEIIBHOCTD U CPOICTBO K
MK 4.2 CHCTEME XMMHYECKUX IEMEHTOB  [3JIEKTPOHY XUMHUUYECKHX 3JIEMEHTOB B
11K 4.3 JI.1. MenneneeBa COOTBETCTBHE C UX IEKTPOHHBIM

CTPOCHUEM U TIOJI0XKEHHUEM B
MEPUOANUYECKOH CUCTEME XUMHYECKHX
anemenToB JI.M1. MeHneneeBay.

2. IlpakTuueckue 3aJjaHus Ha
YCTaHOBJIGHHE CBSI3U MEXJy CTPOCHHEM
aTOMOB XMMHYECKUX ICMEHTOB U
HEPUOANYECKUM HU3MEHEHHEM CBOICTB
XMMHYECKHUX IEMEHTOB M UX
COCIMHEHHUII B COOTBETCTBHUH C
nonoxenneM Ilepuoanueckoii cucreme.
3. IIpakTHKO-OPUEHTHPOBAHHBIE
TEOPETUYECKUE 3a1aHus Ha
XapaKTepU3aluio XUMUUECKHX
aneMeHToB: «Merautndyeckue /
HEeMEeTaJUIMYeCKUe CBOICTBA,
3NIEKTPOOTPHULATEIBHOCTD M CPOJICTBO K
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OK/IK

Monyns/Paznen/Tema

PesynabTaT 00y4enus

THIIBI OLIEHOYHBIX MEPONIPUATHI

EKTPOHY XUMHIECKHX JJIEMEHTOB B
COOTBETCTBHE C MX JJIEKTPOHHBIM
CTPOCHUEM U HOJIO)KEHHEM B
TIEPUOIITYECKON CUCTEME XUMHIECKHX
anemenToB JI.M1. MeHneneeBa»

Pazngen 2. Xumuueckue
peaKnun

XapakTepu3oBaTh THIIBI
XHMHYECKHX peakuui

KonTpoibhas padora
«CTpoeHHe BelecTBa 1 XHMHYECKHe
peakuum»

2.1

OK 01
OK 04
JIP14
JIP 16

Tunsl XUMUYECKUX peaKLui

CocCTaBIISITh peaKIy COSANHEHNS,
pasiioxeHus, oOMeHa, 3aMeIleHNs,
OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE
peaxuuu

1. 3amaun Ha coCTaBIIEHUE ypaBHEHHIH
peaxIuii:

— COEIMHEHUS, 3aMEICHHUS,
pasiioxkeHus, oOMeHa;

— OKHCITUTEILHO-

BOCCTaHOBHTEJIBHBIX PEAKIHi C
HCIOJIB30BAHUEM METO/Ia HJIEKTPOHHOIO
OaJraHca.

2.3a1a4u Ha pacueT Macchl BEIECTBA
Wi 00béMa

ra3oB 110 U3BECTHOMY KOJIUYECTBY
BEIL[ECTBA, MACCE MM 00BEMY OJJHOrO
U3 YYaCTBYIOLIMX B PEAKIIMHU BEIECTB;
PpacyEThl

Macchl (00bEéMa, KOJTMUECTBA BEIIECTRA)
MPOJIYKTOB PEAKIIUH, €CITU OHO U3
BEIL[ECTB UMEET MPUMECH

2.2

OK 01
JIP14
JIP 16

DIEeKTPOIUTHYECKAS
JIICCOIMANNS U HOHHBIH 00MeH

CocTaBATh ypaBHEHHUS
XUMHYECKUX PEaKLUH HOHHOTO
o0OMeHa ¢ yJacTHeM
HEOPraHMYeCKHX BEIECTB

1. 3ayaHus Ha COCTaBJICHUE
MOJIEKYJISIPHBIX ¥ HOHHBIX PEaKLH C
Y4acTHeM KHUCJIOT, OCHOBAaHUH U COJEH,
YCTaHOBJIEHHE M3MEHEHHS KHCIOTHOCTH
cpensl

2. JJaboparopHas pabora "Turs
XMMHYECKUX peaKkIui”

Pazpnen 3. Ctpoenne n
CBOMCTBA HEOPTAHUYECKUX
BellleCTB

HccaenoBars cTpoeHue u
CBOMCTBA HEOPTAHUYECKUX
BellleCTB

KonTpoibhas padora
«CBolicTBa HEOPraHUYECKHX
BeIlleCTB)»
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OK/IK

Monyns/Paznen/Tema

PesynabTaT 00y4enus

THIIBI OLIEHOYHBIX MEPONIPUATHI

3.1

OK 01
K 1.1
[IK 4.2
[IK 4.3
JIP14
JIP 16

Knaccuguxanus, HoMeHKIaTypa
U CTPOCHHE HEOPraHMIECKUX
BELIECTB

Knaccupuuuposats
HeOpraHM4YecKHUe BEelecTBa B
COOTBETCTBUH C UX CTPOCHHEM

1. Tect «HomeHKnaTypa 1 Ha3BaHHE
HEOpraHMYECKHUX BEIIECTB HCXOAS U3 HX
XUMHYECKOH (popMyIIbl Hin
COCTaBJICHHE XMMHUUECKOH (popMybI
HCXOJIs M3 Ha3BaHUsI BEI[ECTBA 110
MEXIyHapOAHON WU TPUBUAIBHON
HOMEHKJIATYpe».

2. 3ajiauy Ha pacyeT MacCOBOM 01
(Macchl) XUMHYIECKOTO 3JIEMEHTa
(coenuHeHHs) B MOJIEKyJe (CMecH).

3. IlpakTuueckue 3a1aHus 110
KJIacCU(UKALIK, HOMEHKIIATYpe U
XUMHYECKUM (popmynam
HEOPraHMYECKHUX BEIIECTB Pa3IMIHBIX
KJIaCCOB.

4. IlpakTuueckue 3aJaHus Ha
oIpe/ieIeHHe XMMUUECKON aKTUBHOCTH
BEIIECTB B 3aBHCHMOCTH BHIa
XUMHYECKOH CBSI3U U THIA
KPHUCTAJUTYECKON PELIeTKH

3.2

OK 01
OK 02
JIP14
JIP 16
JIP19
MK 1.1
K 4.2
IK 4.3

Du3NKO-XUMHYECKHE CBOMCTBA
HEOPraHUYEeCKUX BELIECTB

VYcraHaBiuBaTh 3aBUCHMOCTh
(U3HKO-XUMHUYECKHX CBOWCTB
HEOPraHMYECKHX BEIIECTB OT
CTPOCHHS aTOMOB M MOJIEKYII, &
TAKKE THIA KPUCTAJUTHICCKOI
peLIeTku

1. Tect «OcOoOEHHOCTH XUMHIECKIX
CBOWCTB OKCHJIOB, KHCJIOT, OCHOBAaHMH,
aM(OTepHBIX THAPOKCHIOB U COIEI».
2. 3aaHus HA COCTaBIIEHNE YPABHEHUI
XUMHYECKUX PEaKLHi ¢ ydacTHeM
MPOCTBIX U CIIOXKHBIX HEOPTaHUUECKHUX
BEILECTB: OKCHIOB METAJIJIOB,
HEMETAJUIOB U aM(OTEPHBIX JIIEMEHTOB;
HEOPraHM4YeCcKHUX KHCIIOT, OCHOBAHUH U
amM(}oTepHBIX I'MAPOKCHIOB,
HEOpraHUYeCKUX CONEH,
XapaKTepU3YHOIHUX UX CBOMCTBA U
CIIOCOOBI TTOJTyIeHHSI.

3. IIpakTHKO-OPUEHTHPOBAHHBIE
TEOpETUYECKUE 3a/1aHNs Ha CBOWCTBA U
MOJTy4eHUE HEOPraHUYECKUX BEILECTB

33

OK 01
OK 02
OK 04
JIP14
JIP 16

Unentnduxarms
HEOpPraHMYECKUX BEIIECTB

HCCHGI[OBB.TB Ka4uyCCTBCHHBIC
peakuu HEOPraHN4CeCKUx BEIICCTB

1. IIpakTUKO-OpHEHTUPOBAHHBIE
3a7aHUs 110 COCTABJICHUIO XMMHYECKIX
peaxiuii ¢ yqacTUEM HEeOpraHU4eCKUX
BEIIECTB, UCIIOJIB3YEMBIX IS KX
HICHTU(DHUKALIH.

2.JIaGoparopHnas pabora:
“NneHTuduKanyst HeOPraHMIECKUX
BEIICCTB”

Paznen 4. Ctpoenne n
CBONCTBA OPraHUYeCKUX
BellleCTB

HccaenoBars cTpoeHue u
CBONCTBA OPraHUYeCKUX
BellleCTB

KonTpoibhas padora
«CTpoeHue H CBOHCTBA
OPraHM4ecKHX BeLecTB»
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
4.1 [OKO01 Knaccugukanuys, crpoeHue u Knaccugummposats opranmdeckue | 1. 3amaHus Ha cocTaBiIeHIe Ha3BaHHUI
MK 1.1 HOMEHKJIaTypa OPraHU4EeCKHX BEIIIECTBA B COOTBETCTBHH C HX OpPraHM4eCcKHX COETHHEHUH MO
[IK 4.2 BELLECTB CTPOEHUEM TPUBHAIBHON WIIM MEXyHapOIHOU
[IK 4.3 cUCTEeMaTH4YeCKOH HOMEHKIIAType.
JIP14 2. 3a1aHus Ha COCTaBJICHHUE TTOIHBIX U
JIP 16 COKPAIEHHBIX CTPYKTYPHBIX (hOpMyIT
OpPraHMYECKHX BEIECTB OTAEIBHBIX
KJIaCCOB.
3. 3amaun Ha onpeiesieHne IpocTeen
(bopMyIbl OpraHU4eCcKOi MOJIEKYJIbI,
HCXOJIS M3 9JIEMEHTHOr0 cocTara (B %)
4.2 |OKO01 CBolicTBa OpPraHMYECKHX Y craHaBIuBare 3aBUCHMOCTh 1. 3aaHus Ha COCTABIIEHUE YPABHEHUI
OK 02 COETMHEHNI (U3HKO-XMMUUYECKHX CBOHCTB XMMHYECKUX PEAKIHN C yIaCTHEM
OK 04 OpPraHM4EeCcKHX BEIIECTB OT OpPraHM4eCcKHX BEIECTB HA OCHOBAHUU
K 1.1 CTPOEHMSI MOJIEKYJI HX COCTaBa U CTPOCHHUSL.
IIK 4.2 2. 3alaHus Ha COCTaBJICHUE YpaBHEHUM
K 4.3 XMMHYECKUX PEAKLUH,
JIP14 WUTIOCTPUPYIOLIMX XUMHYCCKUE
JIP 16 CBOWCTBA C yU4ETOM MEXAHH3MOB
JIP19 MIPOTEKAHNS JJAHHBIX PeaKMi 1
TEHETUYECKON CBA3U OPraHMYECKHX
BEIIIECTB Pa3HBIX KIIACCOB.
3. PacueTHble 33124 110 ypaBHEHHSIM
PEAKLU C y4acTHEM OPTraHUYECKUX
BEILIECTB.
4. JJaboparopHast paboTa
“IIpeBpalieHus OpraHMYECKUX BEIIECTB
IIPY HarpeBaHuu"
43 |OKO01 Wnentudukanus opranndeckux | McenenoBars KauecTBEHHbIE 1.ITpakTHKO-OpHEHTHPOBAHHBIE 3a1aHUS
OK 02 BEIIECTB, UX 3HAYECHHE U PEAKIUH OPraHMIECKHX 10 COCTABJIEHUIO XUMHYIECKHX PEaKIi
OK 04 MIpUMeHeHne B OBITOBOH 1 COEIMHEHUH OTZIEJIbHBIX KJIACCOB | C ydacTHEM OpraHUYECKUX BEIIECTB, B
MK 1.1 MIPOU3BOACTBEHHOM T.Y. UCIIONB3YEMBIX JUIA UX
JIP14 JIESTEIbHOCTH YEII0BEKa uzneHTU(UKAINY B ObITY U
JIP 16 MPOMBILIITIEHHOCTH.
JIP19 2.JIaGoparopHnas pabora:
“Unentuduxarys opraHu4ecKux
COEJIMHEHNH OTAENBHBIX KIIaCCOB”
5 P XapaKkrepu3oBaTh BJIMsIHHE
asnea S. Knnerngeckne n
e ——— pPa3Iu4HbIX (AKTOPOB HA
3aKOHOMEPHOCTH NPOTEKAHHS pasHosecue i CKOPOC“T]’
XHMHUeCKHX pearciuii XMMHYECKHX peaKknuii
5.1 [OKO01 CKOpOCTh XUMHUECKHX peakuuil. | XapakTepu3oBaTh BIUSHUE [IpaxTHKO-OpHEeHTUPOBaHHbIE
OK 02 XuMHYECKOoe paBHOBECUE KOHILICHTpALMK pearupyroiux TEOPETHIECKUE 3aIaHHs Ha aHaJIu3
K 1.1 BEILECTB U TEMIIEpATYphl Ha (aKTOpOB, BIMSIONINX HA N3MEHEHHUE
[IK 4.2 CKOpPOCTh XUMHYECKUX PEeaKLUi CKOpPOCTH XUMHUYECKOH pPEeaKLUU.
JIP14 XapakTepu3oBaTh BIHSIHHE ITpakTHKO-OpHEHTHPOBAHHBIE 331aHHS
JIP 16 HM3MEHEHHMS KOHLIEHTpaLuu Ha npumeHeHne npuHiuna Jle-Ilarense
JIP19 BEIIECTB, PEAKLIUH CPENIBI U JUISL HAXOXKJIEHUS HalPaBIIEHUS
TEMIIEPaTyphl Ha CMEIIECHHE CMEIIEHHs] PABHOBECHS] XMMHUYECKON
XMMHYECKOTO PABHOBECHS peakuuu ¥ aHainu3 Gpakropos,
BIIMSIOIIUX HA CMEHIEHHE XUMHYECKOTO
paBHOBECHS
6 Hccnenopars NCTHHHBIE

Paspen 6. PactBopbl

PaCTBOPBI C 33IaHHBIMHI
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
XapaKTePHUCTHKAMHA
6.1 [OKO01 IonsATue o pacTBopax PaznnyaTe NCTHHHBIE PACTBOPEI 1. 3a1aun Ha NPUTOTOBIIEHNE
OK 02 pacTBOpPOB.
MK 1.1 2. IlpakTHKO-OpHEHTUPOBAHHBIE
11K 4.3 pacyeTHble 3a1aHKsI HAa JUCIIEPCHBIE
JIP14 CHCTEMBI, HCIIOIb3YeMbIe B OBITOBOH 1
JIP 16 [POU3BOJICTBEHHOM JESATENBHOCTH
JIP19 YesioBeKa
6.2 |OKO01 Hccnenobanue cBOWCTB Uccnenopats ¢pusuko-xumnueckue |Jlaboparophas pabora
OK 04 pacTBopoB CBOICTBAa HCTUHHBIX PAaCTBOPOB “IIpuroroBieHne pacTBOPOB”
MK 1.1
K 4.2
K 4.3
JIP14
JIP 16
JIP19

11 IIpodeccnonabHO-0PHEHTHPOBAHHOE COEP/KaHME (CoAePKaHNe MPHKJIAIHOIO0 MOXYJIsT)

7 Paspen 7. OueHuBaTh NOCJIEACTBHS 3ammTa Keiica (¢ yuerom Oyaymiei
Xumus B ObITY H ObITOBOIi M NPOU3BOACTBEHHOH |MpodeccuoHAIbHON AeTeJbHOCTH)
TIPOM3BOJCTBEHHOM JAesITeJJbHOCTH YeJI0BeKa ¢
JAesITeJIbHOCTH Ye10BeKa TO3MIAH IKOJIOrHIeCKOi

0e30MmacHOCTH
OK 01 Xumust B ObITY 1 OnenuBath nociencTBus ObiToBoil | Kelic (¢ yueTom Oymymeit
OK 02 IIPOU3BOICTBEHHOM Y IIPOU3BOJICTBEHHOMN po(heCCHOHANBHOM e TeTbHOCTH)
OK 04 JIESITEIbHOCTH 4EII0BEKa JIeSITeJIbHOCTY YelloBeKa ¢ 1no3uuuil | Bo3amokHble TeMbl keiicoB:
OK 07 9KOJIOTMUYECKOH 0€3011acHOCTH 1. Ilorennenue kiumara u
TIK 1.1 BBICBOOOJK/ICHHE Ta30BBIX TH/IPATOB CO
[IK 4.2 JlHA OKeaHa.
[IK 4.3 2. Bynymue marepuaisl s aBua-,
JIP 9 MAIlHHO- U IPUGOPOCTPOCHHUSL.
JIP10 3. HoBble MaTepuaibl U1l COHEYHBIX
JIP 11 Garapeii.
JIP14
JIP 16
JIP19
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s cnenuanbHocTu 54.01.20 I'padmyeckmii qu3aiiHep

OK/IK

Monyns/Paznen/Tema

PesynabTaT 00y4enus

THIIBI OLIEHOYHBIX MEPONIPUATHI

OcHOBHOE cofepkaHue

Paspen 1. OcHOBBI cTpOeHUst
BelllecTBa

DopMyIHPOBaThH 6a30BbIE
TOHSATHS U 3aKOHbI XUMHH

OK 01

CrpoeHne aTOMOB XUMUYECKUX
9JIEMEHTOB U MPUPOAA
XMMHYECKOH CBSI3H

CocraBisTh XUMUUecKHe HOpMyIIbI
COCZIMHEHUH B COOTBETCTBHU CO
CTEIEHbIO OKUCIICHUS! XUMUYECKUX
3JIEMEHTOB, HCXOMIA U3
BAJICHTHOCTH U
3JIEKTPOOTPHIIATENILHOCTH

1. Tect «CtpoeHre aTOMOB XUMHYIECKHX
9JIEMEHTOB U NPUPOIA XUMHIECKOU
CBSI3I».

2. 3a1auy Ha COCTaBJIEHUE XUMUUECKUX
(opMyJ1 IBYXaTOMHBIX COSTUHEHHI
(oxcunoB, Cynb(pHUIOB, THAPHIOB U
T.IL).

3. 3agaHus Ha UCIOJIb30BAHUE
XUMHYECKON CUMBOJIMKY W Ha3BaHUH
COETMHEHMH 1T0 HOMEHKIIATYpe
MEXKI[YHapOJIHOT'O CO03a
TEOPETHUYECKOM 1 MPUKIATHON XUMHUH 1
TPHUBUAIBHBIX Ha3BaHUHU VIS
COCTaBJICHHSI XUMUUECKUX (OpMyI
JIByXaTOMHBIX COSJUHEHUH (OKCHIOB,
CyNnb(GUIO0B, THAPUIOB | T.IL.) H IPYrHX
HEOPraHMYECKIX COSITUHEHHI
OTZENBHBIX KJIACCOB

OK 01
OK 02

[leproauueckuii 3aKoH U
Ttabnuna JI.1. Menneneena

XapaxTepu3oBaTh XUMUYECKUE
3JIEMEHTBI B COOTBETCTBUH C HX
TIOJIOXKEHHEM B NEPHOJHIECKOM
CHUCTEME XUMHYICCKUX 3JIEMEHTOB
J.U. Menneneena

1. Tect «MeTammdeckue /
HEMETaJNTHYECKUE CBOMCTRA,
JIEKTPOOTPULIATEIEHOCTS M CPOJICTBO K
IEKTPOHY XUMHUIECKHX JJIEMEHTOB B
COOTBETCTBHE C MX JJIEKTPOHHBIM
CTPOCHUEM U HOJIO)KEHHEM B
TIEPUOIMYECKON CUCTEME XUMHIECKHX
anemenToB JI.M1. MeHneneeBay.

2. IlpakTuueckue 3aJjaHus Ha
YCTaHOBJIEHHE CBSI3M MEXIy CTPOSHUEM
aTOMOB XMMHYECKHX 3JICMCHTOB H
MIEPUOIITYECKUM U3MEHEHNEM CBOHCTB
XUMHUYECKUX DJIEMCHTOB U HX
COCIMHCHUI B COOTBETCTBUH C
nonoxenneM Ilepuonnueckoii cucreme.
3. IIpakTHKO-OPUEHTHPOBAHHBIE
TEOpeTHYECKHe 3a/IaHus Ha
XapaKTepU3aLHI0 XUMUIECKHX
3JIeMeHTOB: «MeTamuniecKue /
HEMETaJLTHYCCKUE CBOMCTRA,
JIEKTPOOTPULIATEIBHOCT M CPOJICTBO K
IEKTPOHY XUMHIECKHX JJIEMEHTOB B
COOTBETCTBHE C MX JJIEKTPOHHBIM
CTPOCHUEM U HOJIO)KEHHEM B
MIEPUOIMYECKON CUCTEME XUMHIECKHX
anemenToB JI.M1. MeHneneeBa»

Pazngen 2. Xumuueckue
peaKnun

XapakTepu30BaTh THIIBI
XHMHYECKHX peakuui

KonTpoibhas padora
«CTpoeHHe BelecTBa 1 XHMHYECKHe
peakuum»

2.1

OK 01
OK 04

Tunsl XUMUYECKUX peaKLUi

CoCTaBIISITh peaKIiy COSANHEHNS,
pasiioxeHus, oOMeHa, 3aMeIleHNs,

1. 3amaun Ha cOCTaBICHUE ypaBHEHHI
peaxIuii:
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OK/IK

Monyns/Paznen/Tema

PesynabTaT 00y4enus

THIIBI OLIEHOYHBIX MEPONIPUATHI

JIP14
JIP 16

OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIC
peaKiuu

— COEIMHEHUS, 3aMEICHHUS,
pasiioxkeHus, 0OMeHa;

— OKHCITUTEILHO-

BOCCTaHOBHTEJIBHBIX PEAKIHii C
HCIOJIb30BAHUEM METO/Ia HJIEKTPOHHOIO
OaJraHca.

2.3a1a4u Ha pacyeT Macchl BEIECTBA
Wi 00nEMa

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIL[ECTBA, MACCE M 00BEMY OJJHOrO
U3 Y4aCTBYIOLIMX B PEAKIIMHU BEIECTB;
PpacyEThl

Macchl (00bEéMa, KOJTMUECTBA BEIIECTRA)
MPOJIYKTOB PEAKIIUH, €CITU OHO U3
BEIL[ECTB UMEET MPUMECH

2.2

OK 01
JIP14
JIP 16

DIEKTPOIUTHYECKAS
JIICCOLMANNS 1 HOHHBIH 00MeH

CocTaBATh ypaBHEHHUS
XUMHUYECKUX PEaKLUH HOHHOTO
o0OMeHa ¢ yJacTHeM
HEOPraHMYeCKHX BEIECTB

1. 3agaHus Ha cocTaBlIeHHE
MOJIEKYJISIPHBIX M HOHHBIX PEaKIH C
y4JacTHeM KHCIIOT, OCHOBaHHMH H COJEH,
YCTaHOBJIEHHE M3MEHEHHS KHCIOTHOCTH
cpensl

2. JJaboparopHas pabora "Turs
XMMHYECKUX peaKkIui”

Paznen 3. Crpoenne n
CBOMCTBA HEOPTAHUYECKUX
BellleCTB

HccaenoBars cTpoeHue u
CBOMCTBA HEOPTAHUYECKUX
BellleCTB

KonTpoibhas padora
«CBolicTBa HEOPraHUYECKHX
BeIlleCTB)»

3.1

OK 01
IIK 1.1
JIP14
JIP 16

Knaccuguxanus, HOMEHKIaTypa
U CTPOCHHE HEOPraHMYECKUX
BELIECTB

Knaccupuuuposats
HeopraHM4YecKue BEelecTBa B
COOTBETCTBUH C UX CTPOCHHEM

1. Tect «HomeHKnaTypa 1 Ha3BaHHE
HEOpraHMYECKHUX BEIIECTB UCXOAS U3 HX
XUMHYECKOH (popMyIIbl min
COCTaBJICHHE XMMHUUECKOH (popMybl
HCXOJIs 13 HAa3BaHUsI BEI[ECTBA 110
MEXIyHapOAHON W TPUBUAIBHON
HOMEHKJIATYpe».

2. 3ajiauy Ha pacyeT MacCOBOM 01
(Macchl) XUMHYIECKOTO 3JIEMEHTa
(coenuHeHHs) B MOJIEKyJe (CMecH).

3. IlpakTuueckue 3aaHus 10
KJIacCU(UKALIK, HOMEHKIIATYpe U
XUMHYECKUM (popmynam
HEOPraHMYECKHUX BEIIECTB Pa3IMIHbIX
KJIaCCOB.

4. IlpakTuueckue 3aJaHus Ha
oIpe/ieieHHe XMMHUUECKON aKTUBHOCTH
BEIIECTB B 3aBICHMOCTH BHIa
XMMHYECKOH CBSI3U U THIIA
KPHUCTAJUTYECKON PELIeTKH
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OK/IK

Monyns/Paznen/Tema

PesynabTaT 00y4enus

THIIBI OLIEHOYHBIX MEPONIPUATHI

3.2

OK 01
OK 02
JIP14
JIP 16

JIP19

Du3NKO-XUMHYECKHE CBOMCTBA
HEOpraHUYEeCKUX BELIEeCTB

VYcraHaBiuBaTh 3aBUCHMOCTh
(U3HKO-XUMHUUYECKHX CBOWCTB
HEOPraHHYECKHX BEIIECTB OT
CTPOCHHS aTOMOB M MOJIEKYII, &
TAKKE THIIA KPUCTAJUTHICCKOI
peLIeTku

1. Tect «OcoOEHHOCTH XUMHYIECKIX
CBOWCTB OKCHJIOB, KHCJIOT, OCHOBAHMH,
aM(OTEepHBIX THAPOKCHIOB U COIEI».
2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI
XUMHYECKUX PeaKLHii ¢ ydacTHeM
MPOCTBIX U CIIOXKHBIX HEOPTaHUUECKHUX
BEILECTB: OKCHIOB METAJIJIOB,
HEMETaJUIOB U aM(OTEPHBIX JIIEMEHTOB;
HEOPraHM4YeCcKHUX KHCIIOT, OCHOBAHUH U
amM(}oTepHbIX I'MAPOKCHIOB,
HEOpraHUYeCKUX CONEH,
XapaKTepU3YIOIHUX UX CBOMCTBA U
CIIOCOOBI TTOJTyIeHHSI.

3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpETUYECKUE 3a/1aHNs Ha CBOWCTBA U
MOJTy4eHUE HEOPraHUYECKUX BEILECTB

33

OK 01
OK 02
OK 04
JIP14
JIP 16

Unentnduxarms
HEOpPraHMYECKUX BEIIECTB

HCCHGI[OBB.TB Ka4uyCCTBCHHBIC
peakuu HECOPraHN4eCKux BEIICCTB

1. IIpakTUKO-OpHEHTUPOBAHHBIE
3a7aHUs 110 COCTABJICHUIO XMMHYECKIX
peaxiuii ¢ yqacTUeM HEeOpraHU4eCKUX
BEIIECTB, UCIIOJIB3YEMBIX IS KX
HICHTU(UKALIH.

2.JIaGoparopHas pabora:
“NneHTuuKanyst HeOpraHMIECKUX
BEIICCTB”

Paznen 4. Ctpoenne n
CBONCTBA OPraHUYeCKUX
BellleCTB

HccaenoBars cTpoeHue u
CBONCTBA OPraHUYeCKUX
BellleCTB

KonTpoinhas padora
«CTpoeHue H CBOICTBA
OPraHMYecKHX BeLecTB»

4.1

OK 01
JIP14
JIP 16

Knaccugukanuys, crpoeHue u
HOMEHKJIaTypa OpraHUYEeCKUX
BEIIECTB

KnaccugpuuupoBaTs opraHnueckue
BEIIIECTBA B COOTBETCTBHH C HX
CTPOEHUEM

1. 3agaHus Ha cocTaBieHUE HA3BaHUN
OpPraHWYeCcKHX COCIUHEHUI M0
TPHUBUATBHOM WIIN MEKTyHAPOIHOM
CHCTEMaTHYEeCKOH HOMEHKJIATYpe.

2. 3aaHus Ha COCTaBJIEHHUE MOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (hopMyIT
OpPraHWYeCKHX BEIECTB OTAEIbHBIX
KJIaCCOB.

3. 3amaun Ha onpeesieHne IpocTeen
(OpMYIIBI OPraHUIECKOW MOJIEKYIIBI,
HCXOJISl M3 9JIEMEHTHOT0 cocTara (B %)

4.2

OK 01
OK 02
OK 04
JIP14
JIP 16

JIP19

CBolicTBa OpPraHMYECKHX
COETMHEHNI

YcraHaBimBaTh 3aBUCUMOCTH
(1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOICTB
OpPraHU4Y€CKUX BCUIICCTB OT
CTPOCHUS MOJICKYIT

1. 3aaHus Ha COCTaBIIEHUE YPABHEHUI
XUMHYECKUX PEaKLUii ¢ ydacTHeM
OpraHMYecKUX BEILECTB Ha OCHOBAaHUM
UX COCTaBa M CTPOCHHUS.

2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI
XUMHYECKUX PEaKLH,
WIUTIOCTPHUPYIOIIMX XUMUYECKHE
CBOWCTBA C y4€TOM MEXaHU3MOB
[POTEKaHUs JIaHHBIX PEaKIUil u
TEHETHYECKOH CBSI3M OPraHUYECKHUX
BEILECTB PA3HbIX KIIACCOB.

3. PacueTHble 33134 110 ypaBHEHHSIM
peakiuii ¢ yuacTHeM OpraHUYECKHX
BEILIECTB.

4. JTaboparopHast paboTa
“IIpeBpalieHUs] OPraHUYECKUX BELECTB
IIpY HarpeBaHuu"
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
43 |OKO01 Wnentudukanus opranndeckux | MceenoBats KauecTBEHHbIE 1.ITpakTHKO-OpHEHTHPOBAHHBIE 3a1aHUS
OK 02 BEILIECTB, UX 3HAUEHUE U peaKkiuy OpraHu4eckux 10 COCTABJICHUIO XUMHUYECKUX peaKLuil
OK 04 IIpUMeHeHue B OBITOBOH 1 COEIMHEHUH OTZIEJIbHBIX KIIACCOB [ C ydacTHEM OpraHUYECKUX BEIIECTB, B
TIK 1.1 IIPOU3BOICTBEHHOM T.4. HCIOIB3YEMBIX JUISl UX
JIP14 JIESTEIbHOCTH 4EII0BEKa uzneHTUUKAINY B OBITY U
JIP 16 [POMBIILIEHHOCTH.
JIP19 2.JIaGoparopHnas padora:
“Unentuduxarys opraHu4ecKux
COCTMHEHUH OTJEJIbHBIX KJIaCCOB™
5 Paszen 5. KuneTHaeckue i XapaKkrepu3oBaTh BJIHMsIHHE
e — pPa3Iu4HbIX (AKTOPOB HA
3aKOHOMEPHOCTH NPOTEKAHUS PaBHOBECHE H CKOPOC“T]’
XHMHeCKHX pearciiii XHMHYECKHX peakuui
5 OK 01 CKOpOCTh XUMHUECKHX peakuuil. | XapakTepu3oBaTh BIUSHUE [IpaxkTrKO-OpUEeHTUPOBaHHbIE
OK 02 XuMHYECKOoe paBHOBECUE KOHILICHTPALMK pearupyroiux TEOPETUYECKUE 3a1aHNsI HAa aHAIIN3
TK 1.1 BEILECTB U TEMIIEPATyphl Ha (aKTOpOB, BIMSIONINX HA N3MEHEHHUE
JIP14 CKOpPOCTh XUMHYECKUX PEaKLU CKOpPOCTH XUMHUYECKOH PEeaKLUH.
JIP 16 XapakTepu3oBaTh BIMSHUE [IpakTHKO-OpUEHTUPOBaHHBIE 3aaHUS
JIP19 HM3MEHEHHUS KOHLIEHTpaluu Ha npuMmeHeHue npuxuuna Jle-llarense
BELIECTB, PEaKLUK CPebl U JUISL HAXOXK/ICHUSI HallpaBJICHUS
TeMIIepaTyphbl Ha CMELIEHUE CMEILEHHS PABHOBECHS XUMUUECKON
XUMUYECKOI'0 PAaBHOBECHS peakuuu ¥ aHau3 GpakTopos,
BJIMSIIOLIMX Ha CMEUICHHE XUMUYECKOT 0
paBHOBecUs
6 HccaenoBarb ncTHHHBIE
Paspen 6. PactBopbl PACTBOPBI € 3aAaHHBIMH
XapaKTepuCTHKAMH
6.1 [OKO01 IonsaTue o pacTBopax PaznnyaTe NCTHHHBIE PACTBOPEI 1. 3a1aun Ha NPUTOTOBIIEHNE
OK 02 pacTBOpPOB.
JIP14 2. [IpakTHKO-OpHEHTUPOBAHHbIE
JIP 16 pacyeTHbIe 3a1aHKsl HAa JUCIIEPCHBIE
JIP19 CHCTEMBI, HCIIOIb3YeMbIe B OBITOBOH 1
IIPOU3BOCTBEHHOM JEATEIbHOCTU
YyeJioBeKa
6.2 [OKO01 Hccnenopanne cBOWCTB Hccnenosats Gpusuko-xumudeckue |JlabopaTopnas pabora
OK 04 pacTBopoB CBOICTBAa HCTUHHBIX PAaCTBOPOB “IIpuroroBieHne pacTBOPOB”
MK 1.1
JIP14
JIP 16
JIP19
I IIpodeccnonaIbHO-0PHEHTUPOBAHHOE COAeP:KaHMe (CONepKaHUe NPUKIIATHOIO MOMYJIA)
7 Paspen 7. OueHuBaTh NOCJIEACTBUS 3ammTa Keiica (¢ yuerom Oyaymiei
Xumus B ObITY H ObITOBOIi M NIPOU3BOACTBEHHOH |MpodeccHoHAIbHON AeTeJIbHOCTH)
NPOM3BOJCTBEHHOMH JesSITEeJIbHOCTH YeI0BeKa ¢

ACATECJIBbHOCTH Y€JI0BECKA

TMO3UIHIT IKOTOTHIECKOi
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
MK 1.1
JIP 9
JIP10
JIP 11

Xumus B ObITY U
IIPOM3BOICTBEHHOM
JIEATENILHOCTHY YeJIoBeKa

OreHUBaTh ITOCIEICTBUS OBITOBOM
1 TIPOU3BOJICTBEHHOM
JIESITENHHOCTH YEJIOBEKA C ITO3HULIAIA
9KOJIOTMYECKOM 0€30I1aCHOCTH

Keiic (c yuerom Oymymeit

PO eCCHOHANIBLHOI AESTEILHOCTH)
Bo3Mmo)xHBIE TEMbI KEHCOB:

1. Ilorennenue kiumara u
BBICBOOOJK/ICHHE Ta30BBIX TH/IPATOB CO
JTHa OKE€aHa.

2. bynymue mMaTepuasl Ui aBua-,
MAIIHO- ¥ TPUOOPOCTPOSHHSI.
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
JIP14 3. HoBble MaTepuaisl [Isi COTHEYHBIX
JIP 16 Garapeii.
JIP19

I cnenuaabaocT 23.02.01 Oprasusanys nepeBo3oK U YIPABJIEHHS HA TPaHCHOpTe (ABTOMOOMILHOM)

No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
I OcHOBHOE cofepkaHue
1 Pasnen 1. OcroBul cTpoernss | ©OPMY/IHPOBATH 6a3o0Bble
BelecTBa TOHSATHS ¥ 3AKOHbI XUMHH
1.1 |OKO01 Crpoenne atoMoB xumudeckux | Cocraiats xumudeckue Gpopmyisl | 1. Tect «CTpoeHre aTOMOB XUMHUYECKUX
9JIEMEHTOB U NPUPOAA COCZIMHEHUH B COOTBETCTBHU CO 3JIEMEHTOB ¥ IPUPOAA XMMHYECKOIT
XUMHYECKOH CBA3U CTEIEHbBIO OKUCIICHUS XUMUYECKUX | CBSI3M.
JJIEMEHTOB, HCXOAS U3 2. 3aga4u Ha COCTABJICHUE XMMHYECKUX
BAJICHTHOCTH U (bopMyI1 IByXaTOMHBIX CO€AMHEHUIH
EKTPOOTPULIATENBHOCTH (oxcunoB, CynbGUIOB, THIPUIOB U
T.IL).
3. 3amaHus Ha UCHIOJIL30BAHUE
XMMUYECKOI CUMBOJIMKH U Ha3BaHMUIT
COEIMHEHMH [T0 HOMEHKIIATYpE
MEKIYHapOIHOTO CO3a
TEOPETHUIECKOM 1 MPUKIAIHON XUMHUH 1
TPUBHAIIBHBIX Ha3BaHMIT JUIst
COCTABJICHHS! XMMUYECKUX (HOpMYIT
JIBYXaTOMHBIX COEJIMHEHHI (OKCHJIOB,
Cynb(UI0B, TUAPUIOB U T.I1.) U IPYTUX
HEOPraHMYECKHUX COeJAMHCHUH
OTZENBHBIX KJIaCCOB
1.2 |OKO01 Ieproauyeckuii 3aK0H U XapakTepu3oBaTh XUMUYECKHE 1. Tect «Meramunyeckue /
OK 02 Ttabiuna .M. Menneneena 3JIEMEHTBI B COOTBETCTBHH C UX HEMETAJTNIECKUE CBOMCTBRA,

TIOJIOXKEHUEM B NEPHOJHIECKOM
CHUCTEME XUMHYCCKUX 3JIEMEHTOB
J.U. Menneneena

3NIEKTPOOTPHULATEIBHOCTD M CPOJICTBO K
NIEKTPOHY XUMHUUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX DIICKTPOHHBIM
CTPOEHUEM U TIOJI0XKEHHUEM B
MEPUOANUYECKOH CUCTEME XUMHUYECKHUX
anemenToB JI.M1. MeHneneeBay.

2. IlpakTuueckue 3aJjaHus Ha
YCTaHOBIICHHE CBSI3U MEXJy CTPOCHHEM
aTOMOB XMMHYECKUX ICMEHTOB U
HEPUOANYECKUM HU3MEHEHHEM CBOICTB
XMMHYECKHUX IEMEHTOB M UX
COCIMHEHHUII B COOTBETCTBHUH C
nonoxenneM Ilepuonnueckoit cucreme.
3. IIpakTHKO-OPUEHTHPOBAHHBIE
TEOPETUYECKHE 3a1aHus Ha
XapaKTepU3aluio XUMUYECKUX
aneMeHToB: «Merautnyeckue /
HEeMeTaJUIMYeCKUe CBOICTBA,
3NIEKTPOOTPHULATEIBHOCTD M CPOJICTBO K
NIEKTPOHY XUMHUUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX DIICKTPOHHBIM
CTPOCHHEM U TIOJI0XKEHUEM B
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
MIEPUOIIYECKON CUCTEME XUMHIECKHX
anemenToB JI.M1. MeHneneeBa»

2 Xapakrepu30BaTh THIBI
Pazpnen 2. Xumuueckue xmla)nqecinx peakmmii Kontpoeas pagora
«CTpoeHue BelIecTBA M XUMHYeCKHe
peakuuun
peaKkuum»
2.1 |OKO01 Tunsl XUMUYECKUX peaKLui CocraBisITh peakuu coequHenus, (1. 3amaun Ha cocraBieHue ypaBHEHUM
OK 04 pasiioxkeHus, oOMeHa, 3aMeIleHUs], | PeaKIHii:
JIP14 OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIE | — COCIMHEHNS, 3aMEIICHUS,
JIP 16 peaxuuu pasiioxkeHus, 0OMeHa;
— OKHCJIUTEIIbHO-
BOCCT@HOBHTEIIBHBIX PEAKIHH C
KCIIOJIB30BAHUEM METOZA IEKTPOHHOIO
OanaHca.
2. 3ajiauy Ha pacyeT Macchl BEILECTBa
Wi 00bEMa
ra3oB I10 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WiIK 00BbEMY OJHOTO
13 YYaCTBYIOIIMX B PEAKIIUH BEIECTB;
PpacyEThl
Macchl (00bEéMa, KOJTMUECTBA BEIIECTRA)
IIPOYKTOB pEaKI1HU, €CIIU OIHO U3
BEIIECTB HMEET MPUMECH
2.2 |OKO01 OJeKTponuTHYECKast CocTaBATh ypaBHEHHUS 1. 3anaHus Ha cocTaBIIEHHE
JIP14 JIICCOIMANNS U HOHHBII OOMEH | XMMHYECKUX PEaKIIi HOHHOTO MOJIEKYJIIPHBIX U HOHHBIX peakLuii ¢
JIP 16 o0OMeHa ¢ yJacTHeM Y4acTHeM KHUCJIOT, OCHOBAaHUH U CONEH,
HEOpPraHMYECKUX BEIIECTB YCTaHOBJIEHHE M3MEHEHHS KHCIOTHOCTH
cpenbl
2. JJaboparopHas pabora "Turs
XMMHYECKUX peaKkiui”
3 Paszen 3. CTpoenue n I/Icc?enonan, CTpOeHHe U KOHT?OJI]:Haﬂ padora
CBOHCTBA HEOPTAHMIECKNX CBOMCTBA HEOPTAHUYECKUX «CBoiicTBa HEOPraHUYECKHUX
e BeleCTB BelIECTB)
3.1 [OKO01 Knaccuguxanus, Homenkinarypa | Knaccuduuuposars 1. Tect «HomeHKnaTypa 1 Ha3BaHHE
JIP14 U CTPOCHHE HEOPTaHUUYECKUX HEOpraHMYeCKHe BEeIeCTBa B HEOpraHMYECKHUX BEIIECTB UCXOAS U3 HX
JIP 16 BELIECTB COOTBETCTBHUHU C UX CTPOECHUEM XUMUYECKOH (hOpMYIIbl MITH

COCTaBJICHHE XMMHUUECKOH (popMybl
HCXOJIs 13 HAa3BaHUsI BEI[ECTBA 110
MEXIyHapOAHON W TPUBUAIBHON
HOMEHKJIATYpe».

2. 3ajiauy Ha pacyeT MacCOBOM 101
(Macchl) XUMHYIECKOTO 3JIEMEHTa
(coenuHeHMs) B MOJIEKyJe (CMecH).

3. IlpakTuueckue 3aaHus 10
KJIacCU(UKAIIK, HOMEHKIIATYpe U
XUMHYECKUM (opmynam
HEOPraHMYECKHUX BEIIECTB Pa3IMIHbIX
KJIaCCOB.

4. IlpakTuueckue 3aJaHus Ha
oIpe/ieIeHne XMMUUECKOH aKTUBHOCTH
BEIIECTB B 3aBHCHMOCTH BHIa
XMMHYECKOH CBSI3U U THIIA
KPHUCTAJUTYECKOM PEeLIeTKH
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OK/IK

Monyns/Paznen/Tema

PesynabTaT 00y4enus

THIIBI OLIEHOYHBIX MEPONIPUATHI

3.2

OK 01
OK 02
JIP14
JIP 16

JIP19

Du3NKO-XUMHYECKHE CBOMCTBA
HEOpraHUYEeCKUX BELIEeCTB

VYcraHaBiuBaTh 3aBUCHMOCTh
(U3HKO-XUMHUUYECKHX CBOWCTB
HEOPraHHYECKHX BEIIECTB OT
CTPOCHHS aTOMOB M MOJIEKYII, &
TAKKE THIIA KPUCTAJUTHICCKOI
peLIeTku

1. Tect «OcoOEHHOCTH XUMHYIECKIX
CBOWCTB OKCHJIOB, KHCJIOT, OCHOBAHMH,
aM(OTEepHBIX THAPOKCHIOB U COIEI».
2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI
XUMHYECKUX PeaKLHii ¢ ydacTHeM
MPOCTBIX U CIIOXKHBIX HEOPTaHUUECKHUX
BEILECTB: OKCHIOB METAJIJIOB,
HEMETaJUIOB U aM(OTEPHBIX JIIEMEHTOB;
HEOPraHM4YeCcKHUX KHCIIOT, OCHOBAHUH U
amM(}oTepHbIX I'MAPOKCHIOB,
HEOpraHUYeCKUX CONEH,
XapaKTepU3YIOIHUX UX CBOMCTBA U
CIIOCOOBI TTOJTyIeHHSI.

3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpETUYECKUE 3a/1aHNs Ha CBOWCTBA U
MOJTy4eHUE HEOPraHUYECKUX BEILECTB

33

OK 01
OK 02
OK 04
JIP14
JIP 16

Unentnduxarms
HEOpPraHMYECKUX BEIIECTB

HCCHGI[OBB.TB Ka4uyCCTBCHHBIC
peakuu HECOPraHN4eCKux BEIICCTB

1. IIpakTUKO-OpHEHTUPOBAHHBIE
3a7aHUs 110 COCTABJICHUIO XMMHYECKIX
peaxiuii ¢ yqacTUEM HEeOpraHU4eCKUX
BEIIECTB, UCIIOJIB3YEMBIX IS KX
HICHTU(UKALIH.

2.JIaGoparopHas pabora:
“NneHTuuKanyst HeOpraHMIECKUX
BEIICCTB”

Paznen 4. Ctpoenne n
CBONCTBA OPraHUYeCKUX
BellleCTB

HccaenoBars cTpoeHue u
CBONCTBA OPraHUYeCKUX
BellleCTB

KonTpoinhas padora
«CTpoeHue H CBOICTBA
OPraHMYecKHX BeLecTB»

4.1

OK 01
JIP14
JIP 16

Knaccugukanuys, crpoeHue u
HOMEHKJIaTypa OpraHUYEeCKUX
BEIIECTB

Knaccugpuuuposats opraHnueckue
BEIIIECTBA B COOTBETCTBHH C HX
CTPOEHUEM

1. 3agaHus Ha cocTaBieHUE HA3BaHUN
OpPraHWYeCcKHX COCIUHEHUI M0
TPHUBUATBHOM WIIN MEKTyHAPOIHOM
CHCTEMaTHYEeCKOH HOMEHKJIATYpe.

2. 3aaHus Ha COCTaBJIEHHUE MOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (hopMyIT
OpPraHWYeCcKHX BEIECTB OTAEIBHBIX
KJIaCCOB.

3. 3amaun Ha onpeesieHne IpocTeen
(OpMYIIBI OPraHUIECKOW MOJIEKYIIBI,
HCXOJIS M3 AJIEMEHTHOT0 cocTara (B %)

4.2

OK 01
OK 02
OK 04
JIP14
JIP 16

JIP19

CBolicTBa OpPraHMYECKHX
COETMHEHNI

YcraHaBimBaTh 3aBUCUMOCTH
(1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOICTB
OpPraHU4Y€CKUX BCUIICCTB OT
CTPOCHUS MOJICKYIT

1. 3aaHus Ha COCTaBIIEHUE YPABHEHUI
XUMHYECKUX PEaKLUii ¢ ydacTHeM
OpraHMYecKUX BEILECTB Ha OCHOBAaHUM
UX COCTaBa M CTPOCHHUS.

2. 3ajaHus HA COCTaBIIEHNE YPABHEHUI
XUMHYECKUX PEaKLH,
WIUTIOCTPHUPYIOIIMX XUMUYECKHE
CBOWCTBA C y4€TOM MEXaHU3MOB
[POTEKaHUs JIaHHBIX PEaKIUil u
TEHETHYECKOH CBSI3M OPraHUYECKHUX
BEILECTB PA3HbIX KIIACCOB.

3. PacueTHble 33134 110 ypaBHEHHSIM
peakiuii ¢ yuacTHeM OpraHUYECKHX
BEILIECTB.

4. JTaboparopHast paboTa
“IIpeBpalieHUs] OPraHUYECKUX BELECTB
IIpY HarpeBaHuu"
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
43 |OKO01 Wnentudukanus opranndeckux | MceenoBats KauecTBEHHbIE 1.ITpakTHKO-OpHEHTHPOBAHHBIE 3a1aHUS
OK 02 BEIIECTB, UX 3HAYECHHE U PEAKLUH OPraHMYECKHX 10 COCTABJIEHUIO XUMHYIECKHX PEeaKIHi
OK 04 IPUMEHEHUE B OBITOBOH U COEIMHEHNH OTAENBHBIX KJIACCOB | C y4aCTHEM OPraHUYECKUX BEIIECTB, B
JIP14 IIPOU3BOCTBEHHOM T.4. HCIOIB3YEMBIX JUISl UX
JIP 16 JIeSITeJIBHOCTH YeJIOBEKa UeHTU(UKAIMHY B OBITY U
JIP19 MIPOMBIIITIEHHOCTH.
2.JIaGoparopHnas padora:
“Unentuduxarys opraHu4ecKux
COEJIMHEHNH OTAENBHBIX KIIaCCOB”
5 Paszen 5. KuneTHaeckue i XapakTepu3oBaTh BJIHsIHAE
s — pPa3Iu4HbIX (AKTOPOB HA
3aKOHOMEPHOCTH NPOTEKAHHUS pasHosecHe i CKOPOC“T]’
XHMU9ECKUX peaKiii XMMHYECKHX PeaKkuuii
5 |OKO01 CKOpOCTh XUMUYECKHX PeaKnuil. | XapaKTepH30BaTh BIHUSTHAE [IpaxkTrKO-OpUEeHTUPOBaHHbIE
OK 02 XMMHYECKOE PaBHOBECHE KOHLIEHTPALMU Pearupyromux TEOPETHIECKUE 3aIaHMs Ha aHaJIu3
JIP14 BEILECTB ¥ TEMIIEPATYPhI Ha (aKTOpOB, BIUSIOIINX HA U3MEHEHHE
JIP 16 CKOPOCTh XMMHUYECKUX PEAKIIUIA CKOPOCTH XMMHUYECKON PEAKIIUH.
JIP19 XapakTepu3oBaTh BIHSIHHE ITpakTHKO-OpHEHTHPOBAHHBIE 331aHHS
HN3MEHEHHMS! KOHLIEHTPALUH Ha npumeHeHue npuHiuna Jle-Ilarense
BEIECTB, PEAKLIUH CPENIBI U JUISL HAXOXKJIEHUS HalPaBIIEHUS
TEMIIEPaTyphl Ha CMEIIEHHE CMEIIEHHS] PABHOBECHS] XMMUUYECKON
XMMHYECKOTO PABHOBECHS peakiuuu ¥ aHainu3 Gpakropos,
BIIMSIIOIIUX HA CMEHIEHHE XUMHYECKOTO
paBHOBECHS
6 Hccnenopars NCTHHHBIE
Paspen 6. PactBopbl PACTBOPBI € 3aAaHHBIMH
XapaKTepUCTHKAMHA
6.1 [OKO01 IonsaTue o pacTBopax PaznnyaTe NCTHHHBIE PACTBOPEI 1. 3a1aun Ha NPUTOTOBIIEHNE
OK 02 pacTBOpPOB.
JIP14 2. [IpakTHKO-OpHEHTUPOBAHHbIE
JIP 16 pacyeTHbIe 3a1aHKsl HAa JUCIIEPCHBIE
JIP19 CHCTEMBI, HCIIOJIb3yeMbIE B ObITOBOH U
IIPOU3BOACTBEHHOM JEATENBHOCTH
4eJioBeKa
6.2 [OKO01 Hccnenopanne cBOWCTB Hccnenosats Gpusuko-xumudeckue |JlabopaTopnas pabora
OK 04 pacTBopoB CBOICTBAa HCTUHHBIX PAaCTBOPOB “IIpuroroBieHne pacTBOPOB”
JIP14
JIP 16
JIP19
11 IIpodeccnonabHO-0PHEHTHPOBAHHOE COEP/KaHME (CodePKaHNe MPHKJIAJIHOIO0 MOXYJIsI)
7 Paspen 7. OueHuBaTh NOCJIEACTBUS 3ammTa Keiica (¢ yuerom Oymymieit
Xumus B ObITY H ObITOBOIi M NIPOU3BOACTBEHHOH |MpodeccHoHAIbHON AeTeJIbHOCTH)
NIPOM3BOJCTBeHHOH JeATeIbHOCTH YeI0BeKa ¢

ACATECJIBbHOCTH Y€JI0BECKA

MO3UIHI IKOTOTHIECKOi
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
JIP 9
JIP10
JIP 11
JIP14

Xumus B ObITY U
IIPOM3BOICTBEHHOM
JIEATENILHOCTHY YeJIoBeKa

OreHUBaTh ITOCIEICTBUS OBITOBOM
1 TIPOU3BOJICTBEHHOM
JIESITENHHOCTH YEJIOBEKA C ITO3HULIAIA
9KOJIOTMYECKOM 0€30IacCHOCTH

Keiic (c yuerom Oymymeit
po(heCCHOHANBHOM e TeTbHOCTH)
Bo3MoxHBIE TEMbI KEHCOB:

1. I[ToremneHue KIuMarta u
BBICBOOOJK/ICHHE Ta30BBIX TH/IPATOB CO
JIHa OKEaHa.

2. bynymue mMaTepuasl i aBua-,
MAIIHO- ¥ TPUOOPOCTPOSHHSI.

3. HoBble MaTepuaibl 1l COTHEYHBIX
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No OK/IK Monyns/Paznen/Tema PesynabTaT 00y4enus THIIBI OLIEHOYHBIX MEPONIPUATHI
JIP 16 Garapeii.
JIP19
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