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1. IACIIOPT PABOYEWM IMPOI'PAMMBI YUYEBHOM JTUCIHUILJIAHBI
OVI1.12 XUMUs

1.1. MecTo yueOHOIi TUCHMILUIUHBI B CTPYKTYpPe OCHOBHOM NpogeccuoHaIbHOI
o0pa3oBaTe/IbHOM MPOTrPAMMBI:
O06meoOpa3oBaTenbHas TUCIUILIAHA « XUMUS» U3ydaeTcst Ha 0a30BOM YPOBHE B

0011e00pa30BaTENbHOM LIUKJIE YU€OHOr0 TUIaHa OCHOBHOM Npo(hecCHOHaTbHOM
oOpazoBarensHO# mporpamMmbl tst cienraibHOCTH 38.02.03 OnepannonHas
NeSITeIbHOCTh B IOTUCTHKE

1.2. Heau n miiaHupyemble pe3yJbTaThl 0CBOCHUS JUCIUNIMHBI

1.2.1. lleau 1 3a1a4u TUCHUIIJIHHBI

DopMHUpPOBAHUE Y CTYJICHTOB MPEJICTABICHUS O XUMUYECKOU COCTaBIISIFOLIEH
€CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA KaK OCHOBBI MPUHSITHUS PEIICHUN B
YKU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO ITOBE/ICHUS B
MIPUPOJIHOM Cpene.

3agauu TUCIUIUINHBI:

1) chopmupoBaTh MOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
MIPOLIECCOB U SIBJIEHUN B OKPYKAIOUIEH Cpelie, LIEJTOCTHOM HAYYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABISATH (POPMYJIbI HEOPTAHUUECKUX M OPTaHUUECKUX
BEILIECTB, YPABHEHUS XUMUUECKUX PEAKIINM, OOBICHITH UX CMBICI,
WMHTEPIIPETUPOBATH PE3YIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKU MPOBECHUS MPOCTEUIINX XUMHUYECKUX
IKCIIEPUMEHTAILHBIX UCCIICIOBAHUN C COOIIOICHUEM MPABIII O€30TIaCHOTO
oOpareHus ¢ BEIecTBaMu U JJabOpaTOpHBIM 000PYI0BAaHHUEM;

4) pa3BUTh YMEHUS UCIIOIL30BaTh HH(POPMAIINIO XUMUUECKOTO XapaKkTepa 13
Pa3IUYHBIX UICTOUHUKOB;

5) chopMupoBaTh YMEHUS MPOTHO3ZUPOBATH MOCIEACTBUSI CBOCH JEATEILHOCTU U
XUMUYECKUX TPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupOBaTH MOHUMAHNE 3HAUUMOCTH JOCTHKEHUN XUMUYECKON HAYKH U
TEXHOJIOTHUH ISl pa3BUTHUS COITMATBHON U TPOU3BOACTBEHHOU cdep.



1.2.2. Il.ianupyemMblie pe3yabTaTbl 0CBOEHHs 0011e00pa30BaTeJbHON IMCUMILVIMHBI B c00TBeTcTBHN ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Kon n IlnannpyemMble pe3yabTaThl 0CBOCHUS JUCHUNIMHBI

HAMMEHOBaHHUe

(popmupyembix OO0mue JAucuunimHapHble

KOMIIeTeHIIUI

OK 01. B yacTH TPyAOBOI0 BOCIIMTAHMSA: -  BJIAaAETb CHCTEMOM  XMMHMYECKMX  3HAaHUH, KOTOpas  BKIIIOYACT:
Bri6upath - TOTOBHOCTb K TpPYAY, OCO3HAHHWE LEHHOCTHOCHOBOIIOIATAIOUINE TMOHATUS (XUMHUYECKUN HIIEMEHT, aTOM, OJJIEKTPOHHAs
CIIOCOOBI MacTepCTBa, TPYA0IIO0UE; 00oJI04YKa atoma, S-, p-, d-3JIeKTPOHHBIC OpOWMTAIM aTOMOB, HMOH, MOJICKYJa,
peuieHus 3a1ad -  TOTOBHOCTb K  AKTHMBHOM  JI€ATEJIbHOCTHBAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHHUS, XHMHUYECKas]
podecCHOHABH [TEXHOJIOTHYECKOW U COIMAIBHON HANpaBIECHHOCTH,CBSI3b, MOIIb, MOJISIpHAS Macca, MOJIIPHBIA OO0BEM, YTJIEPOJHBIA CKEJET,
Oi1 IEATEIbHOCTH [CIOCOOHOCTh ~ MHUIIMMPOBATh,  IJIAHUPOBaTh  HM(QYHKUIMOHANBHAS TPYINa, paJuKal, HU30MepHus, M30MEphbl, TOMOJOTHYECKU
MIPUMEHUTEIBHO (CAMOCTOSITENIBHO BBITIOJIHATH TAKYIO ACSITEIBHOCTD; [psiJl, TOMOJOTH, YTIE€BOAOPOAbI, KHCIOPOJ- U a30TCOACpKALIUE COCAUHEHUS,
K pa3JINuYHbIM - HTHTEpEC K pa3Nu4HbIM chepaM mpodecCHOHATFHOWOUONIOTMYECKH aKTHUBHBIE BellecTBa (YIJIEBOIBI, KUPbHI, OENKH), MOHOMED,
KOHTEKCTam e TeTbHOCTH, MOJIMMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE  COEIMHEHUS,

OBianeHue YHHBEPCAJIbHbIMH
MO3HABATEJIbHBIMHU JI/iCTBUSIMHU:
a) 0a30Bble JJOrHYeCKHe JeHCTBHSI:

Y4eOHbIMHU

- CaMOCTOSITENIBHO dbopmynHrpoBaTh u
AKTyaTM3UpoBaTh NpoOieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBCHHBIA TPU3HAK WM
OCHOBaHUs JJII CpPaBHCHHS, KJIACCHU(PUKAIUU H
0000IIIeHN;

OTpEACNATh IETH  JCSATCILHOCTH,
mapaMeTpbl U KPUTEPUHU MX JTOCTHIKCHHUS,
BBISIBJISITH  3AKOHOMEPHOCTH W TPOTHBOPEYUS B
[paccMaTpUBaEMBbIX SBJICHHSIX;

- BHOCUTHh KOPPEKTHUBHI B JCATCILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB IIEJISAM, OIICHUBATh PUCKH

3aaaBaTb

KpUCTANIMYeCKas pelleTKa, THUIbl XUMHUYECKUX peakuuil (OKHUCIUTENbHO-
BOCCTAaHOBUTEJbHBIE, 9K30-U IHJIOTEPMUYECKUE, PEAKLMU HOHHOTO OOMEHa),
[PacTBOp, 3JIEKTPOJIMUTHI, HEINEKTPOIMUTHI, SIEKTPOJUTHUYECKAs TUCCOLMALNS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOM PEAKIUH, XUMHYECKOE]
paBHOBECHE), TEOpPUHM M  3aKOHBl (TEOpuUs XHMMHUYECKOIO  CTPOEHHS]
opranuueckux BemecTB A.M. byriepoBa, Teopus 3IEKTPOIUTHYECKOU
mucconanuy, nepuoauueckuil 3akon J[.M. MenzaeneeBa, 3aKOH COXpaHEHHs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3bIK XUMUH, (PaKTOIOTHYECKHE
CBEJIEHUSI O CBOICTBax, COCTaBe, MOJYYECHHHM U O€30MaCHOM HCIHOJIb30BaHUY
BOKHEHIINX HEOPraHMYECKMX M OpraHMYeCKHX BEIIECTB B OBITY W
MPAaKTUYECKOM J1eATEIbHOCTH YEJIOBEKa;

YMEThb BBISABIATh XapaKTEpHbIE TNPU3HAKK M B3aUMOCBSI3b H3YUYEHHBIX
MOHATHUH, IPUMEHATh COOTBETCTBYIOIME MOHATHS MPU ONUCAHUM CTPOCHHS U
CBOMCTB HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB U HX IPEBPALICHUI;
BBISIBJIATH B3aUMOCBS3b XMMUYECKUX 3HAHUN C MTOHATUAMU U MIPEICTABICHUSIMU

[MOCJICICTBUIN NCATCILHOCTH,

APYTruX CCTCCTBCHHOHAYYHLIX MPEAMCTOB,




- Pa3BHUBATb KPCATHBHOC MBINUJICHUC IPHU PCIICHHUU
PKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCIeI0BaATEIbCKHE AeiiCTBUS:

- BJIaJICTh HaBBIKAMHU Y4EOHO-HCCIICIOBATEIBCKON U]
HpOGKTHOfI ACATCIIBHOCTH, HaBBIKAMH pPa3spClICHHA
mpooiiem;

BBIABJIATHE HPHUYHUHHO-CICACTBCHHBIC CBIA3U U
AKTyaJIU3UpOBaTh 3a7ady, BBIJBUTaTh TUIIOTE3y €€
[PCIICHUSA, HAXOANTH apTYMCHTHI AJId JOKAa3aTCJIbCTBA
CBOMX yTBEpKICHMM, 3ajaBaTh MapaMeTpbl W
KPUTEPUU PELICHNA,

aHaJIM3UPOBATh TOJYUYCHHBIE B XOJI€ PEIICHUS
3aga4yn PpE3yJibTaTbl, KPHTHYCCKHW OLCHUBATH HUX
ITOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHCHHUE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCUTh 3HAHHUS B MO3HABATEIBHYIO U
MPAKTUYCCKYIO O6J'IaCTI/I KU3HEACATCIIBHOCTH,

-  yMeThb MHTETPHpPOBaTh 3HAHHUS M3  PaA3HBIX
MpeAMETHBIX 00J1acTel;
- BBIJIBUTaTh HOBBIE WJIEH, peJyiaraTh,

OpPUTMHAJIBHBIE TIOJIXO0/IbI U PEILECHNS;
- CIOCOOHOCTB MX MCIIOJIb30BaHMSI B [T03HABATEIBHOM
1 COLIMAJIbHOW ITPAKTHUKE

YMETh  HUCIOJIb30BaTh ~ HAMMEHOBAaHUA  XUMHUYECKHX  COCIUHEHUN
MEXIYHAPOAHOIO  COX03a TEOPETUYECKOM M IPUKIAAHOW XUMHUU U
TPUBHAJIbHBIC HAa3BaHMs BAXKHEHIIMX BEILECTB (3TWJICH, alleTWUJICH, TJIMLEPUH,
benon, popmanbaerus, ykCycHas KMCI0Ta, IIIMLUH, YTapHbIH a3, yIIeKUCIbINd
ra3, aMMHaK, raieHas U3BeCTb, HeralleHasi U3BeCTb, IUThEBAs CO/AA U JIPYTHX),
COCTaBJIATH (POPMYJIbl HEOPraHUMYECKUX M OPraHMYECKUX BELIECTB, YPaBHEHUS
XUMHUECKUX peakUui, OOBACHATh MX CMBICH; IOATBEPKIATh XapaKTEPHBIE
XUMUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMU M|
3AMUCSAMU YPaBHEHUN XUMUYECKUX PEAKIIUL;

YMETb YCTAHABIMBATh IPUHAMIEKHOCTb M3YUYECHHBIX HEOPraHMYECKUX U
OpPraHNYeCKHX BEIIECTB K OINPEACIICHHBIM KJaccaM W TPYIIAaM COEIWHEHMI,
XapaKTEpPU30BaTb UX COCTaB M BaXXKHEHUIIME CBOWCTBA; ONIPEHEIATh BUIb]
XUMHUUYECKHX CBs3ed (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOIHAs),
TUIBl KPUCTAIMUYECKUX PEIIETOK BELIECTB; KiIacCU(PULIUPOBATh XUMHUYECKUE
[peaKIuy;

chopMHpOBaTh  NPEACTABICHUSA: O  XUMHYECKOW  COCTaBJIAIOLICH
€CTECTBEHHOHAyYHOW KapTUHBI MHUpa, POJM XHMHHM B IIO3HAHWU SIBJICHUN
NpUpobl, B (OPMHUPOBAHMHM MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YyHKIIMOHATBHON T'PaMOTHOCTH, HEOOXOIUMON JUIS pEIICHUS MPAKTHUYECKHX
3ajjad U SKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON CpeJIE;

- yMETb IPOBOJUTH pacyeTbl MO XUMHUYECKUM (QOpMyslaM U YpaBHEHUSAM

XUMAYECKHX  peakIuii ¢  HUCHOJb30BaHHWEM  (U3UYECKUX  BEJHYMH,
XapaKTepU3YIOIUX BELIECTBa C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa)
(HOpMaJIbHbIE  yCJIOBHUSI) Ta30B, KOJMYECTBA BEIECTBA; MCIIOJIb30BaTh

CUCTCMHBIC XHMHWUYCCKUC 3HAHUA A IPHHATHUA peH_ICHI/Iﬁ B KOHKPCTHBIX
PKU3HCHHBIX CUTYAIIUAX, CBA3AHHLIX C BEIICCTBAMU U UX IMPUMCHCHUCM

OK 02. B 00s1acTH HEHHOCTH HAYYHOI O MIO3HAHUS . - YMETH IUIAHUPOBATh U BBINOJIHATH XUMUUYECKUN 3KCIIEPUMEHT (IIPEBpaLCHMS]]
Vcnonb3oBath |- c(OpMUPOBAHHOCTh MHPOBO33PEHNUS,0PraHNYeCKIX BEIIECTB MPU HArpeBaHUH, MOJTYUYEHHE ITHIIEHA U U3yUYEHUE €ro
COBPEMEHHBIE  [COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIOCBOMCTB, KAUECTBEHHBIE PEAKIIMHN HA AJIbAECTUBI, KpaXMaJjl, YKCYCHYIO KUCIIOTY;
CpEICTBA MOMCKA, pa3BUTUSl HAyKd U OOIIECTBEHHON MPaKTHUKU,ieHaTypauus OeJIKOB MpU HarpeBaHUU, [IBETHBIE PEAKIHMK OEIKOB; MPOBOJIUTH
aHaJIN3a U OCHOBAHHOT'O Ha aore KYJIbTYp,pEaKIIMd HMOHHOTO OOMEHa, OIpeleNaTh Ccpely BOJIHBIX PAacTBOPOB,
MHTEpHpEeTallui  [COCOOCTBYIOUIETO OCO3HAHMIO CBOETO MeECTa BKaueCTBEHHBIE PEAaKIMM Ha CyJb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH|




nH(pOpMaLUU U
MH(OPMAIIMOHHBI
€ TEXHOJIOTUU
TUIS BHITIOJTHEHUS
3ajaqy
npodeccuoHanbH
01 1eITETLHOCTH

MTOJINKYJIBTYPHOM MUDE;

- COBEPIUCHCTBOBAHMUE S3BIKOBOM U YHUTATEIILCKOM]
KyJbTYypbl KaK CpEICTBAa B3aMMOJECHCTBHS MEXIY)|
IIFOIbMU U TIO3HAHUSI MUPA;

OCO3HaHUE LIEHHOCTH HAYYHOM JEeATEIbHOCTH,

rOTOBHOCTb OCYIIECTBIIAThH IIPOEKTHYIO y
MCCIIEIOBATENbCKYIO JI€ATEIbHOCTh MHJMBUIYABHO
U B IPyTIIE;

OsiaieHue YHHBepPCAJbHBIMU Y4eOHBIMH

MO3HABATEJIbHBIMU JAeHCTBUAMM:

B) padora ¢ ungopmaumeii:

- BJIAQJIETh HABBIKAMHU MOJYYCHHUS HHPOpPMAIUH U3
MCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSTCJIBHO|
OCYILIECTBIIATh TOUCK, AHAJIU3, CHUCTEMAaTH3aLUI0 U
MHTEPIIPETAlMI0 UHPOPMALUU PA3JIUYHBIX BUIOB U
(hopM TpeICTaBICHNUS;

- CcO3/aBaTh TEKCThl B pAa3lIMYHBIX (opmarax ¢
y4eTOM Ha3HaueHus UWHPOpMallMu M  IEJIEBOU

AyJIUTOPUH,  BBIOWpas  ONTUMAIBHYIO  (opmy
MPECTaBICHHUS U BU3yaJIH3allHH;

- OIICHWBATh  JOCTOBEPHOCTh,  JIECTUTUMHOCTH
MHPOpPMAIK, €€ COOTBETCTBHE TIPABOBBIM W

MOPaJIbHO-3TUYCCKUM HOPMaM;
HUCIIOJIb30BaTh CpPCIACTBA I/IH(i)OpMaI_[I/IOHHBIX Hu

KOMMYHI/IKaIII/IOHHI)IX TeXHOJIOFI/If/'I B peHIeHI/II/I
KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aI[MOHHBIX 3a1a4 c COO0JTI0ICHHEM
TpeOOBAaHUN IPrOHOMHMKH, TEXHHKH O€30IacHOCTH,
TUTUEHBl,  pecypcocOepeKeHHs, TNPaBOBBIX U
PTUYECKMX  HOPM,  HOPM  HH(OPMAIIMOHHOM
0e301acHOCTH;

- BJIaJICTb HAaBbIKaMU pACIIO3HABAHUWA U 3aIIUThI

AMMOHHUS; pElIaTh S3KCIEpUMEHTAlbHbIE 3aJayd 1o TemaM "Mertamibsl" W
"Hemertamnpl") B COOTBETCTBUM C NpPaBWIAMU TEXHMKH O€30MACHOCTH IpH|
0OpallleHUH C BEIeCTBaMH U JIJAOOPaTOPHBIM 000pPYHOBaHUEM; IPEACTABIIATH
pe3yabTaThl XMMHUYECKOTO SKClepUMeHTa B (opMe 3alucu ypaBHEHH
COOTBETCTBYIOILIMX pEakUuil U (QOpMYyJIUPOBATh BBIBOJbI Ha OCHOBE 3THX|
[pE3yJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMHUECKYIO0 MH(OPMALNIO, MOIyYaeMyt0 U3 Pa3HbIX|
MCTOYHUKOB (CpeJICTB MaccoBOM MH(popMaiuu, cetb IHTepHET u npyrue);

- BJIa/IETh OCHOBHBIMU METOJaMH HAayYHOT'O MO3HAHUS BEIECTB U XUMUYECKHUX|
SBJICHU (HaOJt0IeHNe, U3MEepEeHHe, IKCIIEPUMEHT, MOIETIMPOBAHUE);

- YMEThb MpPOBOAMUTH pacyeThl MO XUMHUYECKUM (OpMyJlaM U YpPaBHEHUSM|

XUMUYECKMX  peakUuil ¢  HUCHOJb30BaHHMEM  (PU3MUECKUX  BEIMYUH,
XApaKTEPU3YIOIIUX BELIECTBA C KOJUYECTBEHHON CTOPOHBI: MaccChl, 00BbEMa
(HOpManbHbIE YCJIOBUSI) Ta30B, KOJIMYECTBA BELIECTBA; MHCIOJIb30BATh

CUCTCMHBIC XHMHUUYCCKHUEC 3HAHHUA JIA IIPHUHATHA pGHIeHI/Iﬁ B KOHKPCTHBIX
PKU3HCHHBIX CUTYyAllUAX, CBA3AHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM

mHpopManuu, HHHOPMAIIMOHHON 0€30I1acHOCTH




ITMIHOCTH;

OK 04.

D dexTuBHO
B3alMO/JIEIICTBOBA
Th U paboTaTth B
KOJJIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSTEIBbHOCTH
1 CaMOOIIPEICIICHHIO;

-OBJIaJICHUE HaBBIKAMH Y4eOHO-HCCIICIOBATEIBCKOMH,
MMPOEKTHON M COLIMATIbHOM JEATEIIbHOCTH;
OBiagenue YHUBEPCAJIbHBIMH
KOMMYHHKATUBHBIMHM JIe/iCTBUSIMH:

0) coBMecCTHAasl 1eATeJIbHOCTD.

MOHUMaTh M  HCHOJIb30BAaThb IPEUMYIIECTBA
KOMaHJIHOH ¥ MHAMBUIYaJIbHON PabOThI,

MPUHUMATh IEJIM COBMECTHOW JESATEIbHOCTH,
OpPraHU30BbIBaTh U KOOPJIMHUPOBATH JIEUCTBUSA IO €€
TOCTHUIKCHUIO: COCTAaBIISITh I1aH JIeHCTBHIA,
pacmpenesaTh Pojd ¢ Y4eTOM MHEHUM YYacCTHUKOB
00CyX)IaTh pe3yJIbTaThl COBMECTHOUW pabOTHI;

- KOOPJIMHUPOBATH M BBIMIOJHATH padOTy B YCIOBHSIX|
[pEaTbHOTO, BUPTYAIBHOTO W KOMOWHHMPOBAHHOTO
B3aMMO/ICHCTBUS,

OCYIIECTBIIATh ~ MO3UTHBHOE  CTPATETHYECKOE
MMOBEJICHUE B Pa3JIMYHBIX CHUTYyalUsAX, HPOSIBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM
OBJIaleHUe YHHMBEPCAJIbHBIMU PeryJATHBHbIMHU
meHCTBUSIMH:

I') NPHHATHE ce0s M APYTHX JK/Ieid:

- IPUHUMATh MOTHUBBI M apTYMEHTBHI JAPYTHUX JIOJCH
MpY aHAJIU3E PE3YJIbTATOB JICSITEIBHOCTH;

- IPU3HABATh CBOE MPABO W MPABO IPYTUX JIOJICH Ha
OIIINOKU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIUU

- YMETbH IUIAHUPOBATh U BBINIOJIHATE XUMUUYECKUN IKCIIEPUMEHT (IIPEBPALLICHMUS
OpraHUYeCKUX BELECTB IPU HArpEBaHUU, [TOJIyY€HUE 3TUJICHA U U3YUYEHHE €ro
CBOMCTB, KAUECTBEHHBIEC PEAKLIMU Ha aJIbJETU/Ibl, KpaXMall, YKCYCHYIO KUCIIOTY;
neHaTypatusi O€JIKOB IpU HAarpeBaHUU, LIBETHbIE PEAKIMKU O€IKOB; MPOBOJIUTH
peakiMy HMOHHOrOo oOMEeHa, OIpeleNiaTh Ccpely BOJIHBIX pPacTBOPOB,
KaueCTBEHHbIEC PeaKUu Ha Cyb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH|
AMMOHHS; pELIaTh SKCIEPUMEHTAJIbHbIE 3aJayd 0 TeMaM 'Meramisl" u
"Hemerannpl") B COOTBETCTBUM C NpaBUJIAMU TEXHUKU O€30MaCHOCTU IpHU
0OpaleHny C BElIeCTBaMH U J1JaOOpaTOPHBIM 000pyA0BaHHEM; HPEACTaBIAThH
pe3yJIbTaThl XUMHYECKOIO OJKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakUil u (OPMYIMPOBATH BHIBOJBI HAa OCHOBE 3THX
[PE3yIbTATOB

APYToro 4C€JIOBCKa,




OK 07. B 006s1acTH 3K0J10rM4eCcKOr0 BOCIIUTAHUS: - chopMupOBaTh  MpPEACTaBICHUS: O  XHUMHUYECKOM  COCTaBISIOLICH]
ConeiicTBoBaTh | C(HOPMUPOBAHHOCTH 3IKOJIOTUYECKOM KYJBTYPBL,ECTECTBEHHOHAYYHOH KAapTHHBI MHpa, POJM XMMHUU B TO3HAHUM SIBICHUM
COXPAHEHHUIO MOHMMAHHUE BIUSHUS COLUAIbHO-DKOHOMUYECKUXIPUPOJbI, B (OPMUPOBAHUU MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
OKpY’Kalolled  [MpOLIeCCOB Ha COCTOSIHUE MPUPOIHON M COLMATbHOM(DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM IJIsl peLIeHUs NPaKTHUYECKUX
Cpe.bl, Cpellbl,  OCO3HaHHME  IJIOOAJBHOTO  XapakTepaBagad U HKOJIOIMYECKd OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO M|
pecypcocOepexe PKOJIOTHYECKUX Mpodiiem; [IPUPOJIHOM cpeae;
HUIO, IPUMEHATD |- IJIAHUPOBAHUE U OCYILIECTBICHHE JEUCTBUN B- yMeTh COOJIOJAaTh MpaBHJIa 3KOJOTHYECKH 1e]1eco00pa3HOro MOBEACHHUS B
3HaHUS 00 OKpYy’Kalolllel cpele Ha OCHOBE 3HAaHUS ULENeHOBITY M TPYAOBOW AEATENbHOCTH B LENIAX COXPAHEHUS CBOETrO 370POBbs Y|
M3MEHEHUU YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA; OKpYXarollel NpUpOJHOM Cpelbl; YYUTHIBATH ONACHOCTb BO3ACUCTBUSA HA|
KJIMMAaTa, AQKTUBHOE HENPUATUE ACUCTBHUN, NPUHOCALIMX BPEAPKUBBIE OpPraHU3MBbl OIPEIEICHHBIX BELIECTB, IIOHMMAas CMBICH IOKa3aTels]|
IPUHIIATIBI OKPYXKaIOIIEH Cpee; MpeaeIbHON JOYCTUMOW KOHUEHTPALIMU
OepeKIMBOTO - YMEHHME [POrHO3UpOBaTh  HEOJIATONPUSATHBIE
[IPOM3BOJCTBA, [PKOJIOIMYECKHE TIIOCJIEJICTBUSA IPEANPUHUMAEMBbIX|
B HEKTUBHO MeCTBUM, IPEAOTBPAILATh UX;
NeiiCTBOBATh B |- PACIIMPEHUE OIMbITA AESITEIbHOCTU HKOJIOTHYECKOH]
YpE3BbIYANHBIX [HAMPaBICHHOCTH;
CUTyalUAX - OBJIa[ICHHE HABBIKAMH YUeOHO-HCCIIEI0BATEIbCKOM,

MPOEKTHOM U COIMAIbHOM J1eATEeIbHOCTH;
11K"...
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1.3. PexomeHnayeMoe KOJIUYECTBO YACOB HA OCBOEHNE MPUMEPHOii MPOrpaMMbl

y4eOHOM TUCHUIINHBI:
O06neM 00s13aTeNbHONM 00pa3oBaTEIbHON HArPY3KHU O0ydaronierocs 72 yaca,

B T.4. TeopeTrueckoe o0yuenue 52 yaca;
nabopaTopHO-TpakTHUeCKuX padot 20 4acos,;
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUATLIUHBI
2.1. O0bem yueOHOH TUCHHUIJIMHBI U BUAbI Y4eOHOH padoThl

Bua yueOHOM padoThI O0bem B yacax
O0bem 00pa3oBaTe/IbHON NPOrPaAMMBbI AMCHHILIMHBI 72

B T.4.

OcHOBHOE coJiep:KaHue 64

B T. 4.:

TEOpPETUYECKOE 00yUCHHE 50
TabopaTOPHO MPAKTUUECKUE 3aHATHS 20
I[IpodeccuoHATBHO-OPUEHTHPOBAHHOE COACPKAHME 6
(comep:kaHMe MPUKJIATHOTO MOLYJIA)

IMpome:xkyTouHas arrectanus (nuddepeHIMpoBaHHbIN 3a4eT) 2
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2.2. TemaTu4ecKHii MJIaH U cofep:xkanue ydyeoHoi qucumianabl OYIL.12 Xumusn

HaumeHoBaHue Conep:xxanue yuye0HOro Mmarepuasa (0CHOBHOE M NMPO(eccHOHAIBLHO-OPUEHTHPOBAHHOE), OB LeM Y2COB ®opmupyembie
pasgenos u Tem Ja00paTOPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHON MOIYJIb KOMMNeTeHL MM
1 2 3 4
OcHOBHOE co/lep:KaHue 64
Pazgesn 1. OcHOBBI CTPOEHNS BellleCTBA 6
Tema 1.1. OcHOBHOE co/Iep:KaHue 4 OK 01
Crpoenue aToMoB  [TeopeTnueckoe ooyueHue 2
XAMAHCCKUX CoBpemeHHass MoOJeib CTpoeHHsi aToma. CHMBOJMYECKUM S3BIK XUMHH. XHMHYECKHN DIICMEHT.
PJICMCHTOB H DnekTpoHHas KoHurypanus aroma. Kiaccuukamus XHUMHUECKHX 3JEMEHTOB (s-, P-, d-3aeMeHTh).
fipupona BaseHTHbIE ~ SJIEKTPOHBI.  BaleHTHOCTh.  DIGKTPOHHAsT ~ MPUPOJAa  XHUMHYECKOH  CBSI3H. 2
XAMUICCKON CBA3U |3 116k TpoOTPULIATENBHOCTE. BBl XUMUYECKOM CBA3U (KOBaJ€HTHAs, WOHHAs, MeTalUInYecKas,
BOJIOPOJIHASI) U CIIOCOOBI €€ 00pa30BaHUs
IIpakTHyeckue 3aHATHSA 2
IpakTHYecKre 3aJaHusl Ha YCTaHOBJICHHE CBS3U MEKIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB M
NEPUOJUYECKUM U3MEHEHHUEM CBOWMCTB XUMHUYECKHMX DJIEMEHTOB M UX COEIAMHEHUM B COOTBETCTBHHU C
nostokeHreM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHOBHOE coiepKaHue 2 OK 01
[lepuonuueckuii  [[IpakTHyecKue 3aHATHS 2 OK 02
3aKOH M Tab/IHIa IMepuoanyeckas cucTeMa XUMHYECKHX diieMeHToB JI. V1. MenneneeBa. @u3HUeCKHii CMBICIT
J1.11. Menneneesa IMepuomnueckoro 3akona J[. M. Menzeneesa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHX
DJIEMEHTOB, 00PAa3yEMBIX MU IIPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJI0KEHHEM
XHMHYECKOTO djieMenTa B [leproandeckoii cucreMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUECHHE
[Tepuonuueckoro 3akona J[.1. Mengaeneesa. [Iporno3sr JI.1. MenneneeBa. OTKpbITHE HOBBIX 2
XUMHYECKUX DJIEMEHTOB.
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUCCKUX 3aITaHUI HA XapaKTEPUCTHKY XUMHUYECKUX
3JIEMEHTOB «MeTaInuecKre / HEMETAIUIMYECKHE CBOMCTBA, DJIEKTPOOTPUIIATENBHOCTh XUMHYECKUX
HJIEMEHTOB B COOTBETCTBHMHU C UX JJIEKTPOHHBIM CTPOCHHEM H TTOJIOKEHHEM B TIEPHOHUCCKOM CHCTEME
XuMHYeCcKuX 3neMeHToB /.M. MeHaenaeeBay
Pa3nen 2. Xumnueckne peakiuu 10
Tema 2.1. Tunsr  |(OCHOBHOeE coepKaHue 4 OK 01
XHUMHYECKUX Teopernyeckoe o0yueHne 2
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[peaKkuuii

Knaccudukanus v THIIBI XHMUYECKUX PEAKINNA C y9acTHEM HeopraHudeckux BeniecTB. CocTaBieHne
YPaBHEHMI peakluii COeAMHEHMs], PA3JI0KEHHs, 3aMelleHus, 0OMEeHa, B T.4U. peaKI1ii ropeHus,
OKHCJICHUSA-BOCCTAHOBJICHHS.

VYpaBHEeHMs OKUCIEHUSA-BOCcCTaHOBIIEHUA. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTED.
CocraBiieHre U YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIHbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE, TPOU3BOJICTBEHHBIX Ipolieccax u
JKU3HEIESTEIIbHOCTH OPraHNU3MOB

HpaKTuqecmle 3aHATUSA

XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA T10 €ro MoJIoKEeHHIo B [lepruoauyeckoil cucteMe XuMHUUECKUX
anemenToB J[.M1.Meneneena.

KonnuectBeHHble OTHOMICHUSI B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUHM W PAacUEThl 1O
YpPaBHEHUSIM XUMHUYECKUX peakuuid. MoJyib Kak eIuHUIa KOJIMYECTBAa BellecTBAa. MoJigpHas Macca.
3aKOHBI COXPAaHECHMS MacChl U dSHEPTHH. 3aKOH ABoraapo. MossipHbIii 00beM ra3oB. OTHOCHTEIbHAS
IJIOTHOCTH ra3oB. PacueTsl Mo XuMu4eckuM GopmysiamM U ypaBHEHUSIM.

Tema 2.2.
DJIEKTPOIUTHYECKA
sl UCCOIHALINS U
HOHHELII 00MeH

OcHOBHOE coaep:kaHue

Teopernueckoe o0yueHue

Teopus snekTponuTHYECKON nucconuanyuy. MoHbl. DIeKTPOIUTHI, HEINEKTPOIUTHL. Peakinu nOHHOTO
oOMeHa. CocTaBieHHE peaklMii MOHHOrO OOMEHa IyTEM COCTaBJIEHHUS HX MOJHBIX U COKpAIEHHBIX
MOHHBIX YpaBHeHHH. KHCIIOTHO-OCHOBHBIE peakiyu. 3aJaHusl Ha COCTAaBICHUE HOHHBIX PEaKIHi

JlabopaTopHbIe 3aHATHS

JlaboparopHas padoTa “TUIbl XUMHUUECKUX pPEAKIIUN™.
[IpoBenenue peakiuii HOHHOro 0OMeHa, OonpeieTIeHne Cpeibl BOJHBIX PACTBOPOB. 3aJaHMsI Ha
COCTaBJICHUE MOHHBIX PEAKIIUI

OK 01
OK 04

Pazpea 3.

CTpoeHne 1 CBOICTBA HEOPraHMYECKHUX BelllecTB

Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BCIICCTB

OcCHOBHOE cO/IepsKaHue

Teopernyeckoe o0yueHue

[Ipenmer Heopranmueckoit xumuu. Kiaccudukanus HeopraHHUeCKuX BemecTs. [IpocTrie U CI0KHbBIe
BeriecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCU/bL, THIPOKCUIBI, KUCIOTHI, coin). B3aumocBs3b
HEOPTaHUYECKUX BEUIECTB. ATrperaTHble COCTOSIHUS BemecTBa. Kpucrammmieckue n aMmopHbIe
BellecTBa. THUMBI KPUCTAUIMYECKUX PELIETOK (AaTOMHAs!, MOJIEKYJIIpHAasi, MOHHAs!, METaJUTMYECKast).
3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMIECKON PEIIETKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKON CBA3M U TUIA KPUCTAJUINYECKOUN PEIIETKH.
[IprunHbl MHOrOOOpa3us BELIECTB

[IpakTHYecKHe 3aHATHSA

OK 01
OK 02
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Homenknarypa HeopraHMueCcKHUX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOS U3 UX XUMUYECKOU (popMyIIb
WIN COCTaBJIEHUE XMMHUYECKON (hOPMYIIbI MCXO/Isl U3 HAa3BaHUS BEILECTBA 10 MEXyHAPOJHON
(MIOIAK) nnu TpuBHaIbHON HOMEHKJIATYpe.

Pemienne npakTHUeCKUX 3alaHUM MO KiIAacCU(pHUKAIMKM, HOMEHKJIAType M XUMHUYECKUM (Qopmyram
HEOpPraHMYECKUX BEUIECTB PA3JIMYHBIX KjaccoB (yrapHblii ra3, yIJEKUCIbI Ta3, aMMHakK, ramieHas
U3BECTh, HETrallleHasl U3BECTh, MUThEBAast COJIa M IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUECKUX
BEILIECTB, ONPEAEIATh PUHAJIEKHOCTD K KIaccy.

Hctounuku xumMudeckoit nHdopmaruu (CpeacTB MaccoBOM HHGpOpManuu, ceTb IHTEpHEeT U Apyrue).
[Tonck nHpopmaluu No Ha3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM hopMyiaMm

Tema 3.2. ®uszuko- |(OCHOBHOE cOepKaAHUE OK 01
XUMHUYECKUEC TeopeTnyeckoe o0yueHue OK 02
cBOMCTBA Meramnsl. O0mue GU3MYECKHE U XMMHYECKHE CBOMCTBAa MeTawioB. CIIOCOObI MONyYeHUs. 3HAYCHUE
HCOPTaHWHYCCKUX  |\vierannoB M HEMETAIUIOB B ITIPUPOJE U SKM3HEAEATENBHOCTH dYeloBeKa M OpraHu3MoB. Kopposus
BCILICCTB METAJLIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHI METAJLIOB OT KOPPO3HH

Hemeramiel. OO6mue (u3nyeckue ¥ XUMHYECKHE CBOICTBA HemeTamnoB. THIMYHBIE CBOMCTBa

HemetaioB |V— VII rpynn. Knaccuduxaiys 1 HoMeHKIIaTypa coeIuHEeHU HemeTauioB. KpyroBopotsl

OMOTEHHBIX 2IEMEHTOB B IPUPOJIE

XuMHYecKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHUUECKUX BEMIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT,

coJieii 1 ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB IPOCTBIX BELIECTB, BOAOPOAHBIX COEIMHEHUIA,

BBICIINX OKCHIOB U T'MIPOKCHIOB

MpakTHyecKue 3aHATHS

CocTaBleHHe YpaBHEHUH XMMHYECKHMX PEaKIMi C ydacTHEM IPOCTBIX U CIIOKHBIX HEOPraHUYECKHX

BEIIECTB: METAUIOB M HEMETAIIOB; OKCHIOB METAJIOB, HEMETAINIOB U aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHWYECKMX KHUCIOT, OCHOBaHMI M aM(OTEPHBIX T'MAPOKCHUIOB; HEOPraHUYECKHX COJeil,

XapaKTepU3YIOMIUX MX CBONCTBA.

PelieHye NpakTUKO-OPMEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHHMil Ha CBOICTBA, COCTaB, MOIydYEHHE M

0e30MacHOE HCIMONb30BAaHHE BAKHEHIINX HEOPraHMYECKMX BEIIeCTB B OBITY M MPAKTUYECKOH

JEATENLHOCTH YEIOBEKA
Tema 3.3. OcHOBHOE coJiep:KaHue OK 01
Unentnpuxanus  JIaGopaTopHbie 3aHATHS OK 02
HEOPraHM4CCKUX | JTaGopatopuas pabora «MieHTUPUKALMSA HEOPraHUYECKUX BEIIECTBY. OK 04
BEILIECTB

Pemrenne sKCIEpUMEHTANBHBIX 3a4ad II0 XMMHYECKUM CBOMCTBAM METAUIOB UM HEMETAJUIOB, IIO
Pacro3HaBaHUIO U MOIYYCHHUIO COCIUHEHUN METAJLIOB M HEMETAJLIOB.

Wnentudukanyss HEOPraHMYECKUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHUX CBOMCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHble peaknun Ha cynbdar-, KapOOHAT- M XJIOPHI-

AHHWOHBI, HA KATHOH aMMOHUA
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Paznea 4.

CrpoeHne 1 CBOMCTBA OPraHUYeCKUX BellecTB

24

Tema 4.1.
Kiaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpraHNYECKHUX
BEIIIECTB

OcHOBHOE coaep:kaHue

Teopernueckoe o0yueHue

[TosiBieHue 1 pa3BUTHE OPraHUYECKON XMMHUU Kak Hayku. [IpenMeT oprannyeckoit xumuu. Mecto u
3HAUYE€HHE OPTaHMYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KaK MOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJEHTHOCTH.
OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHMSI OpraHuyeckux coeauHeHuid A.M. bytieposa.
VYrnepoaHslid CKENEeT OpPraHUYEeCKOM MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO
CTpoeHust MoJieKyJ1. M3omepust 1 u30MepBhI.

[lonsatue o dynkunonansHo rpynme. Paaukan. IlpuHmuUnel KiIaccupuKamuu OPraHUYECKUX
COeMHEHU. MexayHapoaHas HOMEHKJIAaTypa M NPUHLMIOBI HOMEHKIATYPbl OPraHUYECKHX
coemuaeHuil. [lonarne 00 a3oTcomepkammxX COSAMHEHUSX, OMOJIOTHYECKM AaKTHUBHBIX BEIIECTBAX
(yrneBomax, »upax, Oelkax M Jp.), BBICOKOMOJEKYJSPHBIX COCIUHEHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

HpaKTuqecmle 3aHATUSA

HomeHnknaTtypa OpraHMYeCKHMX COEIMHEHMH OT/AENbHBIX KJIACCOB (HACBIIICHHBIC, HEHACHIIIEHHBIE U
apoOMaTUYECKHe YTIJIEBOJIOPOJIBI, CITUPTHI, (PEHOIIBI, allbJACTHIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocraBieHrne TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKHUX BEIIECTB OT/EIbHBIX
KJIACCOB, WCIOJB3Yys HMX Ha3BaHHS MO CHCTEMAaTHYCCKOH M TPHBHAIBHOW HOMEHKJIAType (3THIIEH,
alleTWIeH, TIMLEpuH, (eHom, (opMalbleruj, YKCycHas KHCIOTa, INUIUH). Pacdersl mpocreimieit
(hopMyJIbI OPraHUYEeCcKOM MOJIEKYJIbI, HICXO/Isl U3 3JIEMEHTHOT0 cocTaBa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COEeIUHEHNN

OcHOBHOE coaecpkaHnue

12

TeopeTnyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEAMHEHUN OTHENIBbHBIX KJIaccoB (0COOEHHOCTH
KJIaccu(UKalui 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMUYECKHUH psia v oOmas hopmyia; U30Mepus;
(hu3nIYecKre CBOWCTBA; XUMHUECKHE CBOMCTBA; CIOCOOBI MOJTyYEHHSI):

— HIpefeNbHbIe YIIIeBOAOPOAbl (aJKaHbl W LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINIIEHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YIIEBOIOPOI0B, HAXOXKICHUE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HemnpenenbHble (QJKEHbl, aJKMHbl W alKaJWEHbl) M apoMaTHYecKue yTriaeBoaopoibl. l'opeHue
aleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH Ul CBAPKU U PE3KU METAJIIIOB

— KHCJIOPOACOEPIKAIINE COeTUHEHHSI (CTUPTHI U (PeHOJTbI, KApOOHOBBIC KUCIOTHI M A(DUPHI, aTbACTUIBI
U KETOHBI, KUpBI, yrieBonsl). IIpakTnyeckoe mHpUMEHEHHE STHICHIJIHMKOJS, TJIHMLIEpHHA, (eHoa.
[Mpumenenne ¢dopmanbaeruaa, ameranbIeruia, YKCYCHOW KHCIOTBL. MpIla Kak COJHM  BBICIIMX

KapOOHOBBIX KHUCIOT. MOOIIME CBOWCTBA MbLIa

OK 01
OK 02
OK 04
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— a30TCoAep)KalIie COCOUHEHUS (aMUHBI M aMUHOKHCIOTHI, Oenku). BBICOKOMOIEKYISpHBIC
COEIMHEHUS (CUHTETUYECKHEe W OMONIOTUYECKU-aKTUBHBIE). MOHOMEp, OTUMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIEHa KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIIOJIb30BaHUS.

['eneTnueckas CBsA3b MEKIY KJlacCaMU OPraHUYECKUX COEIMHEHUN

[IpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYeCKMX COEJMHEHUH OTAENbHBIX KJIACCOB (TpPUBHANbHAs WU MEXIyHapoaHas
HOMEHKJIATypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYCHHS): TpeAebHbIC (QTKaHbl U HUKIOAIKAHbI),
Hernpe/iebHble (AJIKeHbl, aIKUHBl U aJIKaJUEHbl) U apOMaTUYECKUE YIIEBOAOPOAbI, CHUPTHI U (PEHOIIBI,
KapOOHOBbIE  KHCIOTBI H  3(QUpHI, ampAeTHUAbBl M  KETOHbl, AaMHHBI ¥  aMHHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHbIE COEIUHEHMs. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUI XMMMYECKHUX DPEaKIHH C
y4acTUEM OPIaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIE€ MO MPEAJIOKEHHBIM [EMOoYKaM IpeBpalleHHUid),
XapaKTepU3YIOIMUX XUMUYECKHE CBOWCTBA OPraHUYECKUX COCIUHEHUN OTAEIBHBIX KJIACCOB, CIIOCOOBI
UX TOJIyYeHHS U Ha3BaHME OPraHMYECKHX COCIUHEHUI IO TPUBHAIBHOM WM MEXIyHApOIHOU
CUCTEMAaTUYECKON HOMEHKJIAType.
Pemenne mpakTHKO-OPUMEHTUPOBAHHBIX TEOPETHMYECKUX 3aJlaHUH Ha CBOMCTBA OPraHMYECKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

IIpakTHYecKue 3aHATHS

MOI[GJ'II/IpOBaHI/Ie MOJICKYJI U XUMHUYCCKUX npeBpameHI/Iﬁ Ha MMPpUMEPEC dTaHa, 3TUJICHA, AICTHIICHA U IP.

Tema 4.3.
Nnentudukanys
OpTraHUYECKHUX
BCIIECTB, UX
3HAaYeHHE U
MIPUMCHECHHE B
OBITOBOM U
MIPOU3BOJACTBEHHOMN
JIeITEIIbHOCTH
YyeJIoBeKa

OcHOBHOE coxepxaHue

Teoperudeckoe o0yueHue

brooprannueckue coenunenus. [Ipumenenne u 6uonornveckas poib yriaeBoJoB. OKUCIEHUE YTIIIEBOI0B
— HCTOYHMK SHEPTHM XHUBBIX OpraHu3MoB. O0nacTi NpUMEHEHUs] aMUHOKHCIOT. [IpeBparenus 6eiaKkoB
Uy B opranm3me. buonormueckue ¢yHkium OenkoB. buonormdeckwe ¢yHKumu >kupoB. Pounb
OpPraHUYeCcKOM XMMUHU B peIIeHUH Mpo0JieM NMUIEBON 6€300aCHOCTH

Poip OpraHudeckoil XMMHUM B PEIICHHH MPOOJEeM HSHEPreTUYeCKOW O€30MacHOCTH, B Pa3BUTHH
IMCIUIITUHBI, CO3JAHUN HOBBLIX MATCPUAJIOB, HOBBIX MCTOYHUKOB SHCPTHUU (aJIbTepHaTI/IBHBIC HCTOYHHUKU
3Hepr1/m). OmnacHoCTb BOSI[CI\/JICTBI/HI Ha JXUBLIC OPraHMU3Mbl OPraHMYCCKUX BCHICCTB OTACIBbHBIX KJIaCCOB
(YTJ1IeBOAOPOBI, CHUPTHI, (DEHONBI, XJIOPOPTaHUYECKHE MPOU3BOAHBIC, AaNbIACTUABI U Jp.), CMBICIT
[MOKa3aTelisi MPeaeIbHO TOMYCTUMOM KOHIICHTPAIIUH

JlaGopaTopHble 3aHATHUSA

JlabopartopHas paboTa: “UaeHTrduKalus opraHMueCKUX COSIMHEHUI OTIETbHBIX KJIacCOB™

Wnentudukanys opraHU4ecKUX COSAMHEHUN OTACIBbHBIX KJIACCOB (Ha MPUMEpPE ajIbJACTHUIOB, KpaxMala,

OK 01
OK 02
OK 04
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YKCYCHOH KHCIIOTBI, OETKOB W T.I.) C HCIIOJIb30BaHUEM WX (DU3HKO-XUMHYECKHX CBOHCTB U
XapaKTepHBIX KayeCTBEHHBIX peakumii. [leHaTypamnust Oenka mpu HarpeBaHuH. LIBeTHBIE peakiuu
O0enkoB. BO3HWKHOBEHHE AHAJIMTHYECKOTO CHTHAJNA C TOYKH 3PECHHS XUMHUYECKHX IPOIECCOB TPH
MPOTEKAHUU KaYECTBEHHON PEaKINH, MO3BOISIFOIICH UACHTH(PUIIMPOBATH MPEATIOKEHHbBIE OPraHUYEeCKHE
BEIIECTBA

Paznea 5. Kunernuyeckue u TepMoAMHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMUYECKHUX peaKkiuii
CxkopocTh OcHOBHOE coepxaHue OK 01
XUMHUYECKHUX OK 02
peaxkiuu.
XHUMHYECKOE
paBHOBECHE
Teopernyeckoe o0yueHue
CkopocTh peakiuu, €€ 3aBHUCHUMOCTh OT Pa3jMuYHbIX (PAKTOPOB: MPUPOIBI pEarupyrolIuX BeEHIECTB,
KOHIICHTPALlUU pearupyomux BeUIeCTB, TeMIepaTypbl M IUIOUIAJM PEAaKIMOHHOW IOBEPXHOCTH.
TennoBsie 3¢ HEeKThl XUMUYECKUX peakuid. IK30- U SHIOTEPMHUUECKHE, PEAKIIH.
OOpatumocTh peakuuid. XMMHYECKOE DPABHOBECHE M €ro CMEIIEHHE MO0J ACHCTBUEM pa3InYHbIX
(hakTOpoB (KOHLIEHTpPALIUSA PEareHTOB WM MPOJYKTOB PEaKIUH, JaBJICHUE, TEMIIEpaTypa) sl CO3AaHUS
ONTUMAJIbHBIX YCIOBUN MPOTEKaHUsl XUMUYeCKUX npoueccos. IIpunnun Jle Hlarense
[IpakTH4yeckne 3aHATHS OK 01
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUN Ha aHanu3 (HaKTOpOB, BIMSIONIMX Ha H3MEHEHHE OK 02
CKOpPOCTH XMMHYECKOW PEaKIfH, B T.4. C MO3UIMIA IKOJIOTHYECKH IeJIeCO00pa3HOro MOBEICHUS B OBITY
U TPYZOBOM JI€ATEILHOCTH B LENSAX COXPAHEHHS CBOETO 3/I0POBbS M OKPYXKaIOLEH TPUPOIHON Cpebl.
PemreHne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHununa Jle-Illarense mis
HAXOXK/ICHUs HAmpaBlICHUs CMEUICHHsS pPaBHOBECHS XHMHUYECKONW peakuud M aHaiu3 (PaKTopoB,
BIIMSIFOIIMX HA CMEILEHUE XUMUYECKOTr0 pAaBHOBECHS
Pa3znea 6. PacTBOpbI
Tema 6.1. OcHOBHOE coepxaHue OK 01
Ionsrne o Teopernueckoe o0yueHue OK 02
pacTBopax OK 07

PactBopeHre kak (u3MKO-XHMHUYECKHU mporecc. PactBopel. CrocoOBl MPUTOTOBJICHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBas a0as pacTBOpeHHOro BemecTBa. (CMBICH TOKazaTens MpeaeiabHO
JOTTYCTUMON KOHIIEHTPAILIMU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOIMUECKON 0€30M1aCHOCTH.

[IpaBuna sKONIOTHMYECKH 1E€JIECO00pPa3HOTO TOBENEHUS B OBITY M TPYIOBOWM NEATEIHHOCTH B IENAX
COXPAHEHUS CBOETrO 3JI0POBbS M OKPYKAIOIIEH MPUPOJHON CPEAbl;, OMACHOCTh BO3JICUCTBUS Ha YKUBBIC
OpraHU3Mbl ONPE/ICICHHBIX BEILIECTB.
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Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PacTBOPBI, UCIIOJIb3YyEMbIE B OBITOBOM U
IIPOU3BOACTBEHHOM AEATEILHOCTU YEJIOBEKA

Tema 6.2. OcHoBHoOe coaep:kaHue 2 OK 01
Hccnenosanne TlpakTHYeCKHe 3aHATHS 2 OK 02
CBOIICTB pacTBOPOB OK 04

Pemenue pacueTHbIX 3a1a4
Paznen 7. Xumust B GbITY ¥ IPOM3BOACTBEHHOI IEATEIHLHOCTH YeI0BeKa 6 OK 01
Xumusi B OBITY U |OcHOBHOE coaep:xaHue 6 OK 02
TpOU3BOZICTBCHHOM Teopernueckoe o0yueHue 2 OK 04
IEeITEILHOCTH = - ” OK 07

Hogelimme 10CTHKEHUST XUMUYECKOH HAYKH M XMMHUYECKOH TeXHOJOruu. Ponms xuMuu B oOecniedueHUH
YelioBeKa . o .

HKOJIOTMUYECKOM, SHEPTeTUYEeCKOM U MUIIEeBOM 0e30MacHOCTH, pa3BUTHH MenuuuHbl. [IpaBuna noucka u 2

AHaTM3a XUMHYECKOW HH(POpPMAlMM U3 pa3IUYHBIX HCTOYHMKOB (HayyHas W Yy4yeOHO-Hay4Has

TuTepaTypa, cpeicTBa MaccoBoil nHpopmMaluu, cetb MHTEpHET)

[IpakTHYecKHe 3aHATHSA

[Touck u aHanm3 KEeMCOB O NMPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJIOTHM C ydeToM OyIyliei

npohecCHOHANBPHOM  NIEeATEIbHOCTH MO  TeMaM:  Ba)KHEWIIHWE  CTPOMTENbHBIE  MaTepHalbl,

KOHCTPYKLMOHHBIE MaTepHallbl, KpackW, CTEKJIO, KepaMHKa, MaTepuanbl s DJIEKTPOHMKH, 4

HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKHU DHEPIHH, OPraHUYeCKHe U MHUHEpallbHbIE

y100peHus, JIEKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.

3amuTa: [lpencraBienue pe3yabTaToB penieHus: KeHcoB B hopMe MUHH-TOKIIA 1A C MPE3eHTaIei

IIpomeskyTouHas arTecTanus no Aucuunanne (1uddepeHupoBaHHbINi 324eT) 2

Bcero 72
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3. YCJIOBUS PEAJIN3AIIUU YUYEBHOU JUCIIUIJIMHBI
3.1. TpeOoBaHusi K MUHUMAJBLHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00ecreYeHN 0
Peanuzamms yueOHo¥ muctummuimabl OVYIL12 Xumwus ocymiecTBiasieTcss B y4eOHOM
KaOMHETEe XUMUU, OMOJIOTUH, Teorpaduu.

OGopynoBaHue yueOHOTO KaOMHETa:
KOJIM4eCcTBO yueOHbIX MecT — 30;
pabouee MECTO MpenoIaBaTes;
MHOTO()YHKIIMOHATBHBIN KOMIUICKC TIPETIOaBaTeIs;
HArJAHbIE TMOCOOMS (KOMIUIEKThI Yy4eOHBIX TaOJMIl, IJIaKaTOB, MOPTPETHI
BBIJIAIONINXCS YYEHBIX B 00JIACTH XUMHUH);
HATypaJbHbIE 00BEKTHI, MOJIEIH;
npubOpsl W HAOOPHI /I MOCTAHOBKU JEMOHCTPAIIMOHHOTO W YYEHUYECKOTO
DKCIIEPUMEHTA;
SKpaHHO-3BYKOBBIE IMOCOOHS;
XUMUYCCKAE DPECAKTUBHI,
BCIIOMOTaTeIbLHOE obopynoBaHue u WHCTPYKITUH;
OnOIMoTeYHbIN (HOH/I.

OobopynoBanue Jiaboparopuu U pado4Yux MecCT JIA0OPATOPHMHU: MEH3YPKH, MUIETKU-
KaleJbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JIyIbl, NPEAMETHbIE U MOKPOBHBIE CTEKIA,
IUTAHILETHI JJIs KamelbHbIX peakiuil, puibTpoBaibHas OyMmara, CTEKJISHHbIE MPOOUPKH,
pPE3MHOBBIE MPOOKK, HAOOP PEAaKTHBOB, CTEKJISIHHBIE MAJOYKH, IITATUBbI JJs MPOOUPOK;
MEpHBIE [WINHAPHI, BODOHKU CTEKJIIHHBIE, BOPOHKH J€IUTEIbHbIE MUINHApHUeckue (50-
100 mu1), CTYnKH ¢ IeCTUKOM, GapPopoBbIe HAILIKH, TUHUETHI, PUIBTPHI OyMaKHbIE, BaTa,
MapJist, JJabOpaTOpHBIC IITATUBHI, CIIUPTOBBIC TOPEIKU, CIIHYKH, MPUOOP IS TMOTYUEHUS
ra3oB (WM TpoOUpKa ¢ ra300TBOIHON TPYOKOI), iepKaTeau sk MPOOUPOK, CKIISTHKHU IS
XpaHEHMsI PEAKTUBOB, pa3JaTOUYHbIE JIOTKH; XuMHueckue ctakanbl (50, 100 u 200 mn);
HImaTeNny; MUHIETHI, CeKYHIOMEpPHhl (TaliMephl), MepHble mpooupku (Ha 10-20 miu) u
MepHbIe KoJiowI (25, 50, 100 u 200 mut), CTEKJISHHBIC MAJTOYKH; KOHUYECKUE KOJIOBI ISt
tutpoBanus (50 u 100 Mi1); UHAMKATOPHBIE OJIOCKU ISl onpeaesienus pH u ctangapTHas
WHIMKATOpHAs IIKajla; YHUBEpCAJNbHbIM HMHAuUKaTop; munetku Ha 1, 10, 50 mun (wim
no3atopel Ha 1, 5 1 10 M),

3.2. Mupopmanuonnoe odecneyenue o0yyenus Ilepeyenb pekoMeHayeMbIX Y4eOHbIX
usaanuil, UHTepHeT-pecypcoB, 10NOJHUTEIbHOMN JIUTEPATYPbI

OcHoBHas1 1uTEpaTypa

1. MaptsiHoBa, T. B. Xumus [DaeKkTpoHHBIN pecypc]|: yUeOHUK U MTPAKTUKYM IS
CIIO / T. B. MaptsinoBa, 1. B. Apramonosa, E. b. 'ogynos ; mox pex. T. B.
MapteiHoBoil. — M. : U3parenscTBO FOpaiit, 2018. — 393 c. Pexum nocryna:
https://biblio-online.ru/book/C857772E-BD06-4C00-81AC-518E104A9CE9

JlonoJIHUTeIbHAS JTUTEpaTypa:
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1. T'abpuensn O.C. Xumus qy1s npodeccuii U cren-Teid TeXHu4ecKoro npopuis - 6-e
u3a., crep. - M.: Akagemus, 2013

2. Tapmun A.I1. Oprannueckass XuMus B pUCYHKaXx, TaOJIMIaX, cXxeMax [ DJIeKTPOHHBIM
pecypc] : yuebHoe nocodue / A.Il. I'apuinH. — DIEKTPOH. TEKCTOBBIC JTAHHBIC. —
CII6. : XUMUN3 AT, 2017. — 184 ¢. — 978-5-93808-285-4. — Pexxum nocryrma:
http://www.iprbookshop.ru/67352.html

3. Bacunesckas E.M. Heoprannueckas xumus [ 37IeKTpOHHBIN pecypc] : yueOHoe
nocobue / E.. Bacunesckas, O.1. Ceuko, T.JI. llleBiioBa. — DIEKTPOH. TEKCTOBBIC
naHHble. — MuHCK: PecryOMKaHCKU HHCTUTYT Npo(heCCHOHATBHOTO 00pa3oBaHus
(PUIIO), 2015. — 248 c. — 978-985-503-488-0. — Pexum npocrymna:
http://www.iprbookshop.ru/67664.html

4. Xumus [DnexTpoHnbi pecypce] : yueOnuk ans CIIO / 1O. A. JleGenes, I'. H.

danees, A. M. I'ony6es, B. H. lllanmoBan. — 2-e uzna., nepepad. u gomn. — M. :
UznarensctBo FOpaiit, 2018. — 427 c.— Pexum nocrtyna :https://biblio-
online.ru/book/A2E58E03-CD8C-428F-BB13-47BBABOF386E

5. Xumus [DnekTpoHHBIN pecypc] : yueOHoe mocodue / . — DIEKTPOH. TEKCTOBBIC
naHHble. — BopoHex: BopoHEKCKUI roCy1apCTBEHHBIN apXUTEKTYPHO-
ctpoutenbHbIi yHuBepcutet, 9bC ACB, 2015. — 92 ¢. — 978-5-890040-579-1. —
Pexxum noctyma: http://www.iprbookshop.ru/59133.html

HNuTepHer-pecypcesl

Woo~NoOOTRA~wWMNE

Ommmmnazna «IToxopu BopoObeBsl TopsDy/http:www.pvg.mK.ru.
OOpa3oBaTeNbHbIH CAlT I MIKOJILHUKOB «XuMus» /http:www.hemi.wallst.ru.
OOpa3zoBarenbHbIi calT A mKoJabHUKOB /http:www.alhimikov.net.
DnekrpoHHas Oubimoreka mo xumuu/http:www.chem.msu.sul.
WuaTepuer-u3ganue i yanrenei « EcrectBennbie Haykm» /http:www.enauki.ru.
Kypnan Xumus B mikone / http www.hvs.ru.

Kypuan Xumus u xxu3sab /http www.hij. ru.

Metoauueckas raseta «IlepBoe ceHtsiOpsi» /http:www.1september.ru.
DIEKTPOHHBIN KypHAI « X UMUKH U XuMusDy/http:www.chemistry-chemists.com.
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4. KOHTPOJIb Y OIIEHKA PE3YJBTATOB OCBOEHHWS YUEBHOM

T CTUTLIAHBI

KoHTpoab U ouneHka pe3ysbTaToB 0CBOeHUs yueOHo# nuctmmuinabl OYI1.12
XUMUSL OCYIIECTBISIETCS TMPENoiaBaTeleM B IMPOLECCe MPOBEACHUS MPAKTHYSCKUX

3aHITUU

U 1abopaTOpHBIX

pabor,

TCCTUPOBAHMHA, a

TAaKXKC  BBIIIOJTHCHHSA

00y4YaroIMMUMUCS WHIUBUAYIBHBIX 3aIaHUH, TPOCKTOB, NCCIICTOBAHMIA.

OK

Moayas/Paznen/Tema

PesynbTaT 00yuenus

THuIbl OEHOYHBIX MEPONIPUATHH

OcHOBHOe cogepXKaHue

1 Paznen 1. OcHoBBI @opmyposar
0a30Bble OHATHS H
CTPOeHMs BellecTBa
3aKOHBI XMMHMU
1.1 |OK 01 CTpoeHne aToMOB CocraBiate xuMuuyeckre |1. 3amaHus Ha COCTAaBIIEHUE
XUMHYECKHX 3JIEMEHTOB |(DOpMYJIbl COETUHEHHUM B |XUMUYECKUX POpMYJTT (OKCHUIIOB,
U IpUPOJa XUMHUUECKOU |COOTBETCTBUU CO THIPOKCUIOB, KHCIIOT, COJICH).
CBA3U CTETIEHbIO OKUCIIEHUS 2. 3aiaHus Ha WCTIOIb30BAHHE
XUMUYECKHUX JJIEMEHTOB, |XUMUYECKOW CUMBOJUKH U Ha3BaHUMU
UCXO/Sl U3 BAJICHTHOCTH U |COEIUHEHUI 110 HOMEHKJIAType
ANEKTPOOTPHULIATETLHOCTU |MEXIYHAPOIHOTO COK03a
TEOPETHYECKOU U MPUKIIATHON XUMHH
Y TPUBUAJILHBIX Ha3BAaHUU NI
COCTaBJICHUS] XUMUYECKUX (popmy
COEIMHEHUI OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB
1.2 |OK 01 [Teproanuecknii 3aKoH 1| XapaKTepu30BaTh 1. IIpakTnueckas pabota
OK 02 tabnuua J[.1. XUMUYECKUE JIEMEHTHI B |«XapaKTEPUCTUKA XUMUYECKOTO
MenpeneeBa COOTBETCTBHUH C UX 3JIEMEHTA TI0 €0 MOJIOKEHUIO B

IIOJIO’KEHUEM B
MIEPUOTUYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB
.. MenngeneeBa

[Tepuoanueckoii cucTeMe XUMHUYECKUX
anemenToB .. MenaeneeBay.

2. ITpakTyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOECHHUEM ATOMOB XMMHUYECKUX
3J€MEHTOB U NEPUOJUUECKUM
W3MEHEHUEM CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COEMHEHUN B
COOTBETCTBUHU C MOJOKEHUEM
[Tepronnueckoit cucrteme.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKUE 3aJaHUS HA
XapaKTEPU3aALNI0 XUMUYECKUX
3eMeHTOB: «MeTanmudyeckue /
HEMETaJNIMYSCKHE CBOMCTRA,
3IEKTPOOTPULATENBHOCTD U CPOJICTBO
K JIEKTPOHY XUMUYECKHUX JIEMEHTOB B
COOTBETCTBUE C MX AJICKTPOHHBIM
CTPOEHHEM U IOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME XUMUYECKHUX
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Ne OK Mopnyas/Paznen/Tema | Pesyabrar o0ydyeHus THIbI OLEHOYHBIX MEPONIPUATHH
anemenToB .. Menaeneesay
2 Xapakrepu3oBath Tunbl |KonTposabHas paGora
Pa3gen 2. Xumnueckue -
XuMHnuyeckux peakuuii  [«CTpoeHue BelllecTBa U XUMHYECKHe
peakuuu
peakuum»
2.1 OK 01 Tunel XUMHYECKUX CocTaBnsTh peakuu 1. 3aaun Ha cocTaBiIeHUE YpaBHEHUN
OK 04 peakuuii COCIMHEHUS, PA3JI0KEHUS, |pEAKIINM:
oOMeHa, 3aMeIIeHNUs, — COCIMHEHMSI, 3aMELICHUS,
OKHUCJIUTENIbHO- pasnoxkeHus, 0OMeHa,
BOCCTAHOBUTEIbHBIE — OKHUCJIUTENIbHO-
peakiuu BOCCTAHOBUTEIBHBIX PEAKIIH C
WCIIOJIb30BAaHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.
2. 3a1auM Ha pacyeT Macchl BELIECTBA
Wi 00béMa
ra3oB 10 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WIH 00BEMY OHOTO
Y3 YYaCTBYIOIUX B PEAKIIMU BEILECTB;
pacuérsl
Macchl (00BEMa, KOHIecTBa
BEIIIECTBA) MPOJAYKTOB PEAKIINH, €CITN
OJIHO W3 BEILIECTB UMEET MPUMECH
2.2 DIIEeKTPOTUTHIECKAS CocTaBnsTh ypaBHEHUS 1. 3agaHus HA COCTaBJICHUE
JUCCOLIMAIMS M HOHHBIM |XMMHYECKHUX PEeaKINU MOJIEKYJISIPHBIX U MOHHBIX PEaKIUi C
oOMeH HMOHHOTO 0OMEeHa ¢ y4acTUeM KUCIIOT, OCHOBAHHM U COJeH,
y4acTHEM YCTaHOBJICHUE U3MEHEHHUS
HEOPraHUYECKHUX BEIECTB |KUCIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turibl
XUMUYECKHUX peakiuii”
3 Paznen 3. Ctpoenne u |HccienoBath cTpoeHue u

CBOJCTBA
HEOPraHMu4ecKux
BelLIeCTB

CBOJNCTBa
HEeOPraHn4ecKux
BelleCTB
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OK

Moayas/Pa3nen/Tema

PesynabTaT 00yuenus

THIbI OLEHOYHBIX MEPONIPUATHH

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudumuposats
HEOpPTraHNUYECKUE
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHHEM

1. Tect «HomenknaTypa u Ha3BaHue
HEOPraHMYECKUX BEIIECTB UCXOMS U3
UX XUMUYECKOU (hOpMYIIBI TN
COCTaBIICHHE XUMUYECKOU (hOPMYIIbI
MCXOJIsl N3 HAa3BaHUS BEIIECTBA 110
MEXIYHAPOJHON WU TPUBUAIBHOMU
HOMEHKJIATYPE».

2. 3aga4ym Ha pacyeT MacCOBOM JI0JIH
(Macchl) XUMUYECKOTO JIEMEHTA
(coenuHeHMsT) B MOJIEKYIIE (CMECH).
3. [IpakTuyeckue 3a1aHust 1O
KinaccupuKaluy, HOMEHKIIAType U
XUMHYECKHM (popmynam
HEOPTaHMYECKHUX BEIIECTB Pa3IMYHBIX
KIIaCCOB.

4. TlpakTH4ecKre 3a1anus Ha
oTpesiesIeHue XUMUYECKOM
AKTUBHOCTH BEILIECTB B 3aBUCHMOCTH
BUJIa XUMUYECKOU CBSI3U M TUTIA
KPUCTAIITUYECKON PEIIETKH

3.2

OK 01
OK 02

DU3UKO-XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

YcraHaBauBaTh
3aBHUCHUMOCTH (DU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOCHHS aTOMOB H
MOJICKYJI, & TAK)KE THUTIA
KPUCTAJUIMYECKOM
peleTKu

1. Tect «OcoOEHHOCTH XUMHUYECKUX
CBOMCTB OKCHUJIOB, KUCIIOT, OCHOBaHUH,
aM(pOTEePHBIX TUIPOKCUIIOB U COJICI.
2. 3amaHus Ha COCTaBJICHUE
YPaBHEHU XUMHYECKHUX PEAKIUH C
Y4aCTHEM TPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: OKCUIOB
METaJJIOB, HEMETAJNIOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUH 1 aM(POTEPHBIX
TUAPOKCHUJIOB, HEOPTaHUYECKHUX COJIEH,
XapaKTEePU3YIOIINX UX CBOMCTBA U
CIIOCOOBI TIOJTYyUYEHUS.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHE 3a]JaHUsI Ha CBOMCTBA U
MOJTy4eHHE HEOPTAaHUYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanuys
HEOPTaHMYECKUX
BEIIECTB

UccnenoBats
Ka4ueCTBCHHBIC PEAKIINH
HEOPTraHUYECKHUX BEIIECTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE
3a/IaHMsI IO COCTABJIEHUIO XUMUYECKHUX
peaKIuil C y4aCTUEM HEOPTaHUYECKUX
BEILIECTB, UCIIONb3YEMBIX ISl UX
UICHTH()UKAIUY.

2.JIaboparopnas pabdora:
“Unentuduxaius HEOPraHUIECKUX
BEIECTB”
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Ne OK Mopnyas/Paznen/Tema | Pesyabrar o0ydyeHus THIbI OLEHOYHBIX MEPONIPUATHH
4 Pa3nen 4. Ctpoenue u |HccienoBath cTpoeHue u
CBONCTBA CBONCTBA OPraHUYeCcKHX
OPraHu4YeCcKux BelIeCTB
BeIIECTB
4.1 IOK 01 Knaccugukarnus, Knaccudunmposatsb 1. 3ajaHus Ha cocTaBICHUE Ha3BaHUM
CTPOEHHE U OpPraHUYECKUE BEIIECTBA B [OPraHUYECKUX COEIMHEHUH 110
HOMEHKJIaTypa COOTBETCTBHUHM C UX TPUBHAJIBHOMN MJIM MEXTyHAPOIHOMN
OpraHMYECKUX BEIIECTB |CTPOCHHEM CUCTEMAaTUYECKOIl HOMEHKJIAType.
2. 3amaHnsa Ha COCTaBJICHUE ITOIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (POpMYIT
OpPraHUYECKUX BELIECTB OTJEIIbHBIX
KJIaCCOB.
3. 3amaum Ha onpezeeHue
npocTeiien (opMyJbl OpraHuueCcKoit
MOJIEKYJIbI, UCXO/IS U3 3JIEMEHTHOTO
cocraBa (B %)
4.2 0K 01 CBoiicTBa OpraHu4eCcKux | Y cTaHaBIIUBaTh 1. 3aganus HAa cOCTaBJICHUE
OK 02 COEJIMHEHU N 3aBUCUMOCTH (PH3UKO- YpaBHEHUI XUMHUYECKUX pEaKLUi ¢
OK 04 XUMHUYECKHX CBOMCTB y4acTHEM OPraHMYECKUX BEIIECTB Ha
OpPraHMYECKUX BEIIECTB OT [OCHOBAaHMH UX COCTaBa U CTPOCHHUS.
CTPOEHUS MOJIEKYI 2. 3ajjaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTIOCTPUPYIOLINX XUMUUECKNE
CBOMCTBA C y4€TOM MEXaHU3MOB
MIPOTEKaHUs JaHHBIX peaKui 1
TE€HETUYECKOM CBSI3U OPraHMYECKUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTrHsble 3a1auM IO ypaBHEHUSIM
peaKIuii ¢ ydacTueM OpraHM4ecKux
BEIIIECTB.
4. JTaboparopHas paboTa
“IIpeBpalieHust OpraHU4eCKUX
BEIIECTB IPU HarpeBaHUM"
4.3 |OK 01 Wnentuduxanms Hccnenosath 1.IIpakTuKO-OpUEHTHUPOBAHHbBIE
OK 02 OpraHMYECKUX BEIIECTB, |KAUYECTBEHHBIE PEAKIIMU  |33JaHUS [10 COCTaBICHHUIO XUMHUYECKUX
OK 04 UX 3HAYECHUE U OpPraHUYECKUX peaKIuil C y4aCTUEM OPTraHUYECKHUX

pUMEHEHHE B OBITOBOM
Y IPOU3BOACTBEHHOMN
JESATEIIBHOCTH YEJIOBEKA

COETMHEHUN OTHEIILHEBIX
KJIACCOB

BEIIIECTB, B T.4. HCTIOJIB3YEMBIX JIJIST UX
uaeHTU(DUKAITIN B OBITY U
MPOMBIIIIJICHHOCTH.

2.JIaboparopnas pabota:
“Unentudukanusi OpraHuIecKux
COEIUHEHHH OT/IENBHBIX KJIACCOB™
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Ne OK Mopnyas/Paznen/Tema | Pesyabrar o0ydyeHus THIbI OLEHOYHBIX MEPONIPUATHH
5 Paspean S. Xapakrepu3zoBathb
Kunernueckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHEe |(PAKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEeKAHUSA XHMHYECKHX pPeaKkuuid
XHMHUYECKHX peakuui
5 |0KO01 CKopocTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakunii. XuMHUYECKOE |BIMSIHUE KOHIIEHTPAMHU |TEOPETUYECKHUE 3aJaHus Ha aHAJIU3
paBHOBECHE pearupymoIrx BelmecTB U |(HaKTopoB, BIAUSIOIINX HAa U3MEHEHHE
TEeMIIEpaTypbl Ha CKOPOCTD |CKOPOCTH XUMUYECKON peaKkiuu.
XUMUYECKUX PEAKIUN [IpakTHKO-OPUEHTUPOBAHHBIE 3aTAHUS
XapakTepru3oBaTh Ha IIpuMeHeHue npuHuuna Jle-
BJIMSIHHE U3MEHEHUS [IaTenbe 11t HAXOXKACHUS
KOHLIEHTPALlUH BEIIECTB, |HAIPABICHUS CMELLEHUS PABHOBECUS
peakuuu cpeasl u XMMHUYECKON peaKklMU U aHAJIN3
TEMIEPATYpPbI HA (akTOpOB, BIMAIONINX HA CMEIICHUE
CMEIIIEHHE XUMUYECKOTO |[XMMUYECKOTO paBHOBECHS
paBHOBECHS
6 HccaenoBath HCTUHHBIE
Pa3znen 6. PactBopbl PacTBOPBHI € 32JaHHBIMH
XapaKTepuCTUKAMH
6.1 (OKO01 [TonsiTue o pactBopax  |Pa3nuuare ncTUHHBIE 1. 3amaun Ha NPUTOTOBJICHUE
OK 02 pacTBOPbI pacTBOPOB.
2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3a/1aHus Ha IUCIIEPCHbBIE
CHCTEMBI, HCIIOJIb3yeMbIE B OBITOBOM U
IIPOU3BOJICTBEHHON JESTEIbHOCTH
4eJioBeKa
6.2 OKO01 Uccnenosanue cBoiicts |HccnenoBath husuko- JIaGoparopHas paboTa
OK 04 pacTBOpPOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB™
HCTUHHBIX PACTBOPOB
Il [[IpodeccuonaILHO-OPHMEHTHPOBAHHOE COJePKAHUE (COIEPKAHME MPUKIIATHOTO MOTYJIs1)
7 Paspnen 7. OuenuBatp nocJjeAcTBusA |3amuTa Keiica
Xumus B ObITY H OBITOBOI 1
MPOM3BOACTBEHHOM NPOM3BOACTBEHHOM
AesITeJIbHOCTH AeITeJIbHOCTH YeJIoBeKa
YeJI0BeKa ¢ MO3M UM
IKO0JIOTHYECKOI
0e30macHoOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
MIPOU3BOJACTBEHHOMN
NesITeIbHOCTH YeJIOBEKa

O11eHUBATH ITOCIEACTBHS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIESITEILHOCTH YEJI0BEKA C
MO3HIIHNI SKOJIOTMUECKOM

Keiic

Bo3MoxHBIE TEMBI KEHCOB:

1. IloTemienue Ka1uMara u
BBICBOOOJK/IEHHE Ta30BBIX TUIPATOB CO
JIHA OKeaHa.
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OK

Moayas/Pa3nen/Tema

PesynabTaT 00yuenus

THIbI OLEHOYHBIX MEPONIPUATHH

0€30I1aCHOCTH

2. bynyuue Matepualibl sl aBUa-,
MAaIllMHO- ¥ PUOOPOCTPOCHUS.

3. HoBble MaTepuanbl 11 COTHEYHBIX
Oarapeii.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIHHBIX MPENapaToB
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[Ipunoxxennel

TEMATUKA UHANBUAYAJBHBIX ITPOEKTOB

buorexHonorus u renHas uHxxeHepus — TtexHojoruu XXI Beka.

HanorexHonorust Kak TpUOPUTETHOE HAIIPABIICHUE PA3BUTHS HAYKU U IPOU3BOJICTBA
B Poccuiickon denepamnuu.

CoBpeMeHHbIE METO/IbI 00e33apa>KUBAHUS BOJIBI.

AnnoTponus METaJlIoB.

Kusznb u gesrenbHocTh J|.M.Menneneena.

«ITepunonnueckomy 3akoHy OyAylllee HE TPO3UT PA3PYIICHUEM. . .»

Cunres 114-ro anemeHnTa — TpUyM{Qp pOCCUNUCKHUX (HPU3UKOB-SIEPIIUKOB.

H3oTtomnsl Bogopoaa.

Hcnonp3oBaHue paguoaKTUBHBIX H30TOMOB B TEXHUYECKUX LIEIISIX.

PeHTreHoBCcKOE M3JIyuyeHUEe U €T0 UCIIOIh30BaHUE B TEXHUKE U METUIIUHE.

[1na3ma — 4yeTBepTOE COCTOSIHUE BEIIECTBA.

AMopdHbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpyXarleld cpeapl OT XUMHUYECKOro 3arps3HeHus. KonmyecTBeHHbIE
XapaKTEePUCTUKH 3arPs3HEHUS OKPYIKAIOIICH CpeIbl.

[TpuMeHeHne TBepIOTo ¥ razoobpasHoro okcuzaa yriaeposaa (IV).

3ammuTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arpsi3HEHUS.

I'pyOoaucnepcHbie  cUCTeMBbI, UX KilaccudUKaluus U  HUCIOJb30BAHUE B
po¢deCCUOHATIBHON JIEATEIbHOCTH.

Kocmernueckue renm.

[IpuMeHeHue CyCrieH3ui U AMYJIbCUN B CTPOUTEIBCTBE.

Munepaiibl ¥ TOpHBIE TTOPOIBI KAaK OCHOBA JIUTOCHEPHI.

PactBopbI BOKpyT Hac. TUmbl pacTBOPOB.

Bopna xak peareHt u cpeaa Ajisi XMMHYECKOTO ITpo1ecca.

Kusnb u nearensHocth C.AppeHuyca.

Bxnang OTEYeCTBEHHBIX YYEHBIX B  Pa3BUTHE TEOPUHM  DIICKTPOJIUTHUECKOMN
JTUCCOLMALINH.

YcrpaHeHue )KeCTKOCTH BOJIbI Ha TPOMBIIIJIEHHBIX TPEANPUITHSX.

CepHas KuclI0oTa — «XJ1€0 XUMUYECKON TPOMBIIIIEHHOCTHY.

Hcnonb3oBanne MUHEPATBHBIX KUCTIOT HA MPEANPUATHSIX PA3TUIHOTO MPOdUIIs.
OKcuapl U CONMU KaK CTPOUTEIbHBIE MATEPUATIBI.

Hcropus rurnca.

[ToBapeHHas COJib KaK XMMUYECKOE ChIPBE.

MHuoronukuii kKapOOHAT KaNbIHS: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.

Peakuiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BuptyansHoe MOoJieTMpoBaHNE XUMUUECKUX TTPOIIECCOB.

DIIEKTPOJIN3 paCTBOPOB JIEKTPOIUTOB.

DIIEKTPOJIN3 PaCILIaBOB AJIEKTPOJIUTOB.

[IpakTHyeckoe MPUMEHEHUE OJJIEKTPOJIN3a: paduHUpPOBAHMUE, TaTbBAHOIUIACTHKA,
rajbBaHOCTETHUS.

Hcropus nonydeHuss 1 NpOU3BOICTBA AITFOMUHHS.

DNEKTPOIUTUYECKOE TTOJTyYeHHE U padUHUPOBAHUE METH.

Kuznb 1 gesarenbHocTs [, J[3BH.

Posib MeTannoB B UCTOPUM YEI0BEUECKOU IMBWIM3aLUU. McTopUs 0TeYeCTBEHHOU
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yepHOi MeTautyprui. COBpeMEHHOE METAJLTYPrUYECKOE TPOU3BOJICTBO.

Uctopusi oTeuecTBEHHON IBETHOM MeTaulypruu. Pojib METalJIOB W CIUIAaBOB B
Hay4YHO-T€XHUYECKOM MpOorpecce.

Koppo3ust MeTamioB u ciocoObl 3alIUTHl OT KOPPO3HH.

WNHuepTHbBIE Wau 6J1arOpoIHBIC Ta3bl.

Poxxparomniye coim — rajioreHbI.

HcTopus mBeackon Ciuyku.

HcTopusi BOSHUKHOBEHUS M Pa3BUTUSI OPTaHUYECKON XUMHUM.

Kuznb u gearensHocts A.M.ByTiepona.

Burtanusm u ero kpax.

Poisib 0T€YECTBEHHBIX YYEHBIX B CTAHOBJICHUHM M PA3BUTHU MHPOBOW OPraHHUYECKON
XAMHH.

CoBpeMeHHBIE TTPEICTABICHUS O TEOPUU XUMHYECKOTO CTPOCHUS.

DKOJOTUYECKHUE aCTIEKThl UCTI0JIb30BaHUSI YTIIEBOJOPOHOTO CHIPhSI.

DKOHOMMYECKHE aCTEKThl MEXJAYHApPOJAHOTO COTPYJIHMYECTBA IO MCIIOJIb30BAHUIO
YIJI€BOAOPOAHOTO CHIPBS.

Uctopuss OTKpbITUA U pa3paOOTKU Ta30BbIX U HEPTAHBIX MECTOPOXKICHUI B
Poccuiickon @enepanumu.

Xumus yriieBoJIOPOJAHOTO ChIPhs M MOst Oynyias mpodeccus.

YTrneBo10poaHOE TOIJIMBO, €T0 BUABI U HA3HAYCHHE.

CuHTEeTHYECKHE KaydyKH: UCTOPHS, MHOTOOOpa3ue U NepPCIeKTUBHI.
Pe3nHoTeXHMUYECKOE TTPOU3BOJCTBO U €r0 POJIb B HAYYHO-TEXHUUECKOM MPOTpecce.
CBapoyHo€e MPOU3BOJICTBO M POJIb XUMHUHU YTJIIEBOJIOPOJAOB B HEM.

HedTr m ee TpaHCIOPTHpPOBKA KaK OCHOBAa B3aMMOBBITOJIHOTO MEXKITYHApOIHOTO
COTPYJIHUYECTRBA.

XUMHUUYECKHE METO/IbI UCCIIEIOBAHUS B KPUMUHAITUCTHUKE.

Butamunbl 6e3 perenra.

XUMHUYECKHE BEIIECTBA U MAaTEpUAIIbI B )KUBOIIHCH.

Mertaibl - MaTepuai sl CO3/1aHus 1IeIEBPOB MUPOBOIO UCKYCCTBA.
Xyn0KECTBEHHAs ICHHOCTh U CBOMCTBA CTEKJIA.

[InieBrie 100aBKH.

XUMUHCTKA HA JOMY.

OnHopaszoBas mocyja: 3a U IPOTHUB.

XHUMHUSA U KOCMETHKA.

JKeBarenbHas pe3vHKa: 32 U NPOTUB.

He3nakomoe 0 3HAaKOMOM: 4ai.

XuUMUS B AIATPE XYT0KHUKA.

Y IUBUTEIBHBIN MUP KPUCTAIIJIOB.

PacTBOpEI B IpHpo/I€ U )KU3HU YEIOBEKA.

buonornyeckoe 3HauyeHNE U MPUMEHECHUE TAIOTCHOB M UX COCIMHECHUN

Huricel: Bpea Wiy Mojb3a.

CuHTeTHYECKHE MOIOIIHE CPEJICTBA: IOCTOMHCTBA M HEJIOCTATKH.

CoBpeMeHHBIE METOABI 00e33apaKUBaHMS BOIbI.
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