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1. ITACIIOPT PABOYEM ITPOI'PAMMUBI YYEBHOU
JANCHOUIIVIMHBI B/1.09 XUMUA

1.1. O6nacth npuMeHeHUs pabodeit mporpaMmbl

PabGouass mporpamma JHUCHMIUIMHBI SBJISIETCS YacThi0 00pa3oBaTeNbHOMN
nporpaMmmbl B cootBeTcTBUM ¢ DPI'OC CIIO no cnenuansHoctu 40.02.02
[IpaBooXpaHUTENbHAS JEATEIBHOCTD.

1.2.  Mecro aucuumnunsl B crpykrype [HITCC3C:
OI'CD. O6mwMit TyMaHUTAPHBIN U COLMATBHO-3KOHOMUYECKHUM ITUKIT
b/1.09 Xumus

1.3. llenu u 3amauv OUCHUIUIUHBI — TPEOOBAaHHS K pe3yjbTaTaM OCBOCHHS
JTUCLUIUINHBL.

[enwio sBisieTcst GOpMHUPOBAHUE Y CTYJIEHTOB MPEACTABICHUSI O XUMUYIECKOMN
COCTAaBJISIFOIIEM €CTECTBEHHO - HAyYHOM KapTUHBI MHpPAa KaK OCHOBBI IPUHSITHUA
pELIEHUH B JKU3HEHHBIX UM TMPOU3BOJCTBEHHBIX CHUTYAIUAX, OTBETCTBEHHOIO
MIOBEJICHUS B IIPUPOJHOM CPEJIE.

3ajaum TUCUMIIMHBI:

1. chopMHUpOBaTh TOHUMAHUE 3aKOHOMEPHOCTEHN MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SIBJIEHUW B OKPYKAIOLIEH Cpele, LEIOCTHOM HAyYHOM KapTUHBI MHPA,
B3aHMOCBSI3H U B3aMMO33aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh  YMEHHUSI  COCTaBJISITh  (DOPMyJbl  HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB, YPABHEHUS XMUMHUYECKHX DPEaKIHi, OOBSICHATh UX CMBICI,
MHTEPIPETUPOBATH PE3YIBTATH XUMUYECKUX SKCIIEPUMEHTOB,

3. chopMHpOBAaTh HABBIKM  MPOBEACHHUS MPOCTEHINMX XMUMHYECKUX
OKCIIEPUMEHTAIBHBIX MCCIEIOBAHUNA C COONIOACHHEM TMpaBuyl OE30MacHOro
oOpareHus ¢ BeIieCTBaMH U JIa0OPaTOPHBIM 000PYI0BaHHUEM;

4. pPa3BUTh YMEHUS UCIOIb30BaTh MH(GOPMAILUI0 XUMHUYECKOIO XapakTepa
Y3 Pa3JINYHbIX HCTOYHUKOB;

3. chopMupoBaTh  yMEHHS  IPOTHO3UPOBATh  IOCIEJACTBUS  CBOEH
NEATeIbHOCTY M XUMHUYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOIIECCOB;

6. chopMHUpOBaTh MOHMMAHHE 3HAYUMOCTH JOCTHKEHUU XUMHUYECKOU
HAyKW U TEXHOJOTUH JJI1 Pa3BUTHS COLIMAIILHON U MPOU3BOJICTBEHHOM cdep.

1.4. KonnuecTBO 4acOB HA OCBOEHUE JUCLUILINHBI:
MakcumanbHOU yueOHOM Harpy3ku odyuaromierocs 116 yacos, B TOM yucie:



— oOs3aTenbHas ayAuTOpHas ydyeOHash Harpys3ka (Bcero) 12 wacoB, U3 HHUX

npakTuyeckas pabora — 6 4acos.

— CawmocrosrensHas pabora- 104 gaca.

LS.

[Imannpyemele

pe3ynbTaThl

OCBOCHMHA

00111e00pa3oBaTeIbHOM

mucuuminibl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Koa n IlnannpyemMble pe3yabTaThl OCBOCHUS JUCIHUIJIMHBI
HAUMEHOBaHMeE
¢dopmupyembIx Oo6mue JAucuunianHapHbie
KOMIIeTeHIUi
OK 01. Beibupats B yacTu TpYyA0BOro BOCIMTAHUSA: - BJIAJICTh CUCTEMOH

CHOCOOBI PeLIeHHUs
3a/1a4
npodeccruoHaNIbHOM
IeATeIBHOCTH
NPUMCHUTCIIbBHO K
Pa3IHMYHBIM
KOHTEKCTaM

-  TOTOBHOCTb K TpYIy, OCO3HAaHHE
IIEHHOCTH MacTePCTBa, TPYAOTIO0HUE;

- TOTOBHOCTh K AKTHBHOH JCITEILHOCTHU
TEXHOJIOTHYECKON u COIATLHOM
HaIlpaBJICHHOCTH, CIIOCOOHOCTh
WHUIIUAPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEJIbHO  BBIMIOJIHATh  TaKylo
TSI TCIIbHOCTD;

- HMHTEpeC K pa3NIu4yHbIM  cdepam
npodeCCUOHATBHON JeATEILHOCTH,
OBiageHue YHHUBEPCAJIbHBIMH
y4eOHbIMHU MO3HABATEJIbHBIMH
NeHCTBUSIMU:

a) 0a3oBble JJOrHYecKue AeHCTBUS:

- caMOCTOSTENbHO (OPMYyIHUPOBATH U
aKTyaJu3upOBAThH npo0emy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIUBAaTh CYIIECTBEHHBIN MPHU3HAK
WIM  OCHOBAaHMS i1  CpaBHEHWS,
Kiaccuukanuu u 0000IICHUS;

- OompenensaTh UeTu  JeATEIbHOCTH,
3a/laBaTh IapaMeTpPhl U KPHUTEPUH UX
JIOCTHIKCHMUS,

- BBISIBIISITH 3aKOHOMEPHOCTH u
NPOTUBOpPEYHs] B paccMaTPUBAEMBIX
SIBJICHUSAX

- BHOCUTb KOPPEKTHBBI B JESITEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LENsIM, OIICHHBATh PHUCKH TOCIEICTBUM
JIeSITCIIbHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIILICHUE MPU
pelIeHUH KU3HEHHBIX MPoOIeM

0) 6a3oBbIe uccjaeaoBaTelbcKue
nelcTBHA:

- BIIAJICTh HaBBIKAMH y4eOHO-
HCCJIEA0BATEIBCKON " IIPOEKTHOMN
JESITEIbHOCTH, HAaBBIKAMH  pa3pelieHust

XUMUYECKHUX 3HAHUH, KOTOPast
BKJIIOYAET:
OCHOBOTIOJIATAIOIIUE TTOHATH
(XMMUYECKHIl 3JIEMEHT, aToM,
AJIIEKTPOHHAS o0oouka
aTtoma, s-, p-, d-3JEKTpOHHBIC
opOUTamTM  aTOMOB,  HOH,
MoJIeKyJIa, BaJICHTHOCT,
AIIEKTPOOTPHUIIATEITHHOCTH,
CTETEHb OKHCJICHUS,
XUMHUYECKasi CBS3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBII
00BbEM, YTJIEPOJHBIN CKEleT,
byHKIIMOHATbHAS rpynna,
paauKa, U30Mepusl,
W30MEPBI, TOMOJIOTUYECKUH
psn, TOMOJIOTH,
YTIEBOAOPOAbI, KHUCIOPOI- U
a3zoTconeprKalme
COCIMHEHUS, OMOJOTUYECKHU
AKTUBHBIC BEIIIeCTBA
(yrneBompl, 0enKn),
MOHOMED, oJIUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCITMHEHMUS,
KPUCTAIJIMYECKasi — PEeIIeTKa,
TUTIBI XUMHUYECKUX peaKIuid
(OKHCIHTEIEHO-
BOCCTAHOBUTEJIBHBIE, IK30-U
SHAOTEPMHUUYECKUE, PpEaKLIUu
MOHHOTO OOMeEHa), pacTBOD,
JEKTPOJIUTHI,
HEDJICKTPOJIUTHI,
ANEKTPOIUTHYECKAS
JVICCOIMALINSI,  OKHCIUTEIb,
BOCCTAHOBUTENIb,  CKOPOCTh

KHUPBI,
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npo0Jem;

- BBIBIATH
CBA3HU n
BBIJIBUTaTh
HaXOJIUTh
JI0Ka3aTeIbCTBA
3a/1aBaTh
pelIcHHS;
- aHaJ'II/I3I/IpOBaTB HOJ'IyLIeHHBIe B XO0I¢C
penieHus 3a71a49u pe3yJIbTAaTHI,
KpI/ITI/I‘-IeCKI/I OILICHHUBATH nux
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;

- yMeTh  TICPEHOCUTh  3HaHUS B
H03HaBaT€J'II)HYIO u HpaKTI/ILIGCKYIO
00J1aCTH KHU3HENEATEILHOCTH,

- yMEeTb UHTEIrpUpPOBATh 3HAHUA U3
pa3HBIX MPEIMETHBIX 00JIACTEH;

- BbIJIBUI'aThb HOBBIC HJCHU, npennaraTb
OPUTHMHAJIbHBIC TIOJIXO/IbI U PEIICHUS;

- CITIOCOOHOCTh X MCIIOJIHL30BaHUS B
TI03HABATEJILHOM U COIUAILHON TIPAKTUKE

IIPUYHUHHO-CJIEICTBEHHBIE
aKkTyaJIu3upoBaTh  3ajady,
TUIIOTE3y €€  PEIEHHs,
apryMEHTBI TUISt
CBOMX  YTBEPKICHMIA,
napaMeTppl M KpPUTEpUU

XUMHUYECKOU peakuuu,
XUMUYECKOE paBHOBECHE),
TEOpUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHUsA
OpraHnveckux BemecTs A.M.
bytneposa, Teopus
ANEKTPOIUTUYECKOMN
JUCCOIAINH,
nepuoanyecknii 3axkon .M.

Menneneesa, 3aKOH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,

CHUMBOJIMYCCKUM S3BIK XUMUH,
dakTonornyeckre CBeJCHUS O
CBOMCTBAX, COCTaBe,
MONlyueHUu U  0e30MacHOM
HCIIOJIF30BAaHUN BayKHEHIIINX
HEOPraHUYECKHUX u
OpPraHMYEeCKUX BEIIECTB B
OBITY u MPaKTUYECKOU
JIeSITeIbHOCTH YeJIOBEKa;

- yMETh BBISIBIISITH
XapakTepHbIE TMPU3HAKK U
B3aMMOCBSI3b M3YUYEHHBIX
HOHATUH, [IPUMEHATH
COOTBETCTBYIOIINE  IMOHATHUSA
MpU ONHCAaHWHU CTPOCHUSA U
CBOMCTB HEOPraHMYECKUX U
OPraHMYEeCKUX BEUIECTB U HX

MpeBpallCHUII; BBISIBIATH
B3aMMOCBSI3b XAMUYECKHUX
3HAHUH C TOHATHIMH H
MPEICTABICHUSIMU TPYTUX
€CTECTBEHHOHAYYHBIX
MPEMETOB;

- YMETh HCITOJIb30BaTh
HAUMCHOBAHUS XHUMHYCCKUX
COeIMHEHUN
MEXyHApOIHOTO COr03a
TEOPETHUUECKOU H
MPUKIIATHOU XUMHUHU u
TpUBUAJIbHBIE Ha3BaHUS
BaXKHEUIIINX BCILICCTB
(aTHIIEH, alleTUJICH,
[JIMLIEPHH, dbenon,
dbopmabierua, YKCyCHas
KHCIJIOTa, TJMUIUH, YrapHbIN

ras, yriaeKucislii ra3, aMMHaK,
raiieHas U3BeCTb, HeralieHas
U3BECTh, IMTbEBAs coOAa H
JIpYTHX), COCTAaBJIATh
(GopMyJIbl HEOPraHUYECKUX U
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OpTraHUYCCKUX BCIICCTB,

ypaBHEHUS XUMHUYECKHUX
peakiuii,  OOBICHATH  UX
CMBICIT; MOATBEPKIATh
XapaKTepHbIC XUMUYECKHE
CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMU
3KCHEPUMEHTAMU U 3aMUCIMHU
ypaBHEHUM XUMUYECKHUX
peaKkuui;

- YMETb yCTaHaBJIMBATb
MNPUHAMJIC)KHOCTD HU3YUYCHHBIX
HCOPTaHNUYCCKUX n
OpTraHU4YC€CKUX  BCHICCTB K
OMMpCACIICHHBIM  KJIacCaM H

rpymnmam COCIMHEHH,
XapaKTepPU30BaTh UX COCTAB U
Ba)KHEHIIIME CBOMCTBA;
ONPEAEIATh BUIbI
XUMUYECKHX CBsI3eH
(xoBaJIeHTHaH, HNOHHas,
MeTaJIndecKas,

BOJIOPOJIHAS), THUIIBI

KPUCTAIUTMUECKUX  PELIETOK
BEIIIECTB; KJIACCU(UIIMPOBATH
XUMHUYECKHE PEaKIiy;

- chopMUpoBaTh
MPEICTABICHHUS: 0
XMMHYECKOW COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJTH XUMUH B
MO3HAHUH SIBJICHUN MPUPOIBI,
B (DOPMHUPOBAHUH MBIIIIJICHHS
U KYJIbTYpbl IJUYHOCTH, €€
(GYHKIMOHATIBLHOU
IPaMOTHOCTH, HEOOXOAMMOMN
JUTSL PEIICHUS TPAKTHICCKHUX
3a1a4y u HKOJIOTHYECKH
000CHOBAHHOTO OTHOUIEHUS K
CBOEMY 3JI0POBBIO u
MIPUPOJTHON Cpele;

- YMETh MPOBOJIUTH PACUETHI
0 XUMHUYECKUM (QopMyliaM U

ypaBHEHUSAM XUMHYECKHUX
pEaKUHii C MCIOJIb30BAaHUEM
(bU3UIECKUX BEJINYWH,

XapaKTEepU3yIOUINX BEILECTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, oobeMa (HOpMallbHbIE
yCIIOBHUSI) Ta30B, KOJMYECTBA
BELIECTBA; HCII0JIb30BATh
CUCTEMHbIE XUMHUYECKHE
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3HAHUA ISt TIPUHSTHS
pelmieHrii B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHSX,

CBA3aHHBIX C BCHICCTBAMHU H
X TPUMCHCHUCM

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE
CpeCTBa IOUCKA,
aHaJu3a u
HMHTEPIPETALINH
nH(popMaLuu U
nH(pOpMaIIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npodeccrnoHaTbHOM
JeSITEIbHOCTH

B o0nacTm  1HEeHHOCTHM  HAYYHOIO
MO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH u

OOLIECTBEHHON NPAaKTUKH, OCHOBAHHOTO
Ha JMajore KyJbTyp, CHOCOOCTBYIOLIETO

OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MHDE;
- COBEpIICHCTBOBAaHUE  S3BIKOBOM U

YUTATENIbCKOM KYJIBTYpbl Kak CpelcTBa

B33]/IMOI[€I710TBI/I$[ MCXKAY JJIFOAbMHU u
MIO3HaHWs MUpa;

- OCO3HAaHME  IEHHOCTM  HAy4YHOU
JESATEIIBHOCTH, TOTOBHOCTh OCYLIECTBIISATh
IIPOECKTHYO u HCCIIEOBATEIIBCKY IO

JEATEIIBHOCTh ~ MHAMBUAYyaJIbHO M B
rpynime;

OBianenue YHHBepPCAJbHBIMHU
Y4eOHBIMH NMO3HABATEJIbHBIMH
neficTBUSMU:

B) padora ¢ nH(popmManmeii:

- BIIQJCTb  HABBIKAMU  IIOJYYEHUS

UHPOPMALIMM W3 HCTOYHHKOB Pa3HBIX

TUIOB, CAMOCTOSITENIbHO OCYILECTBIIATh
MOMCK, aHalMu3, CHUCTEMAaTH3alUI0 U
UHTEPIpETALNIO uHpopMaIuu
Ppa3IUYHbIX BUJIOB U bopm
NpEeCTaBICHHUS;

- co3laBaTh TEKCTbl B  Pa3IMYHBIX
dopmarax ¢  yd4eroM  Ha3Ha4YeHHUs

UHPOpPMALIMM ¥ LEJIEBOH ayAUTOpHH,
BbIOUpas ONTUMAJILHYIO bopmy
NPECTABICHUS U BU3YaIH3alHH;

- OLICHHUBATh JIOCTOBEPHOCTb,
JETUTHMHOCTD uHpOpManuy, ee
COOTBETCTBUE NPABOBHIM M MOpPAJIbHO-
THYECKHUM HOpMaM;

- UCIIOJIb30BATh cpeacTBa
UH(POPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHH B
peteHnn KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTaHH3allMOHHBIX
3aJa4 ¢ COONIOZCHWEM TpeOOBaHUM
SPrOHOMHKH, TEXHUKM O€30I1aCHOCTH,

TUTHEHBI, pecypcocOepeKeHtsl, IPaBOBbIX
u TUYECKUX HOPM, HOPM

- yYMeThb IUJJaHUPOBaThb U
BBINOJIHATh XUMHUYECKHH
AKCIEPUMEHT (IIpEBpALICHUS
OpPraHUYECKHUX BEIIECTB IpH

HarpeBaHHuu, MMOJIyUYCHHUEC
9TWJICHA W  HU3YUCHHUC CTO0
CBOﬁCTB, Ka4CCTBCHHBIC
peakuuu Ha aAJIbACTU/IBI,

Kpaxmall, YKCyCHYIO KHUCJIOTY;
JeHaTypaiusi O€IKOB  TIpH
HarpeBaHuH, [[BETHBIC
peakuuu OeNKOB; IMPOBOAUTH
pEeaKiuu HOHHOTO OOMEHa,
OTIpeNeNsiATh Cpely BOJHBIX
pacTBOpPOB, KauyeCTBEHHbBIC
peaxuun Ha cynbdart-,
KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHWS;, peuiaTb
JKCIIEPUMEHTANbHBIC  3aJauu
no Ttemam "Mertamisl" U
"HemeTtammsr") B
COOTBETCTBUH C IPaBHIAMH
TEXHUKU O€30MacCHOCTH TpHU
oOpallieHuu ¢ BEIIECTBAMU U
1a60paTOPHBIM
000pyI0BaHUEM;
NPEJICTaBIATh  Pe3yJIbTaThl
XUMHYECKOTO JKCIIEPUMEHTa
B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUN U
dbopMynupoBaTh BBIBOJBI Ha
OCHOBE 9THX PE3yJIbTaTOB;

- yMeTh  aHAIM3UPOBATh
XUMHUYECKYI0 HWH(POPMAIIHIO,
MONTy4aeMyl0 U3 Pa3HbIX
HUCTOYHHKOB (cpencts

MaccoBOM MH(OpMaLuH, CeTh
WuTepuer u napyrue);

- BIAJCTh OCHOBHBIMH
METOIaMH HAYYHOTO
MTO3HAHHUS BEII[ECTB u
XUMHYECKHX SIBJICHUI
(mabmroieHue, U3MEepeHue,
9KCIIEPUMEHT,
MO/JICIIUPOBAHHKE);

- YyMETh NPOBOJIUTH PACUEThI
0 XMMHUYECKHM (hopMysiaM U
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WH(POPMAITMOHHON 0€30MMaCHOCTH;

- BJIaJIeTh HABBIKAMHU PACIIO3HABAHUS U
3anUThl HH(pOpMaIHH, HHPOPMAITHOHHON
0€30MacHOCTH JINYHOCTH;

YPaBHCHUSM XUMHYECKHIX
peakiuil ¢ HUCHOJIb30BaHUEM
bU3HIECKUX BEJIMYMH,
XapaKTepU3YIOUINX BeIlecTBa
C KOJMYECTBEHHOM CTOPOHBI:
Macchl, 00beMa (HOpMaTbHbBIE
YCJIOBHSI) Ta30B, KOJIMYECTBA

BELICCTBA; HCII0JIb30BaTh
CHUCTEMHBIE XUMHYECKHE
3HAHHUSA TUISL IIPUHSATHS
pemeHuii B KOHKPETHBIX
YKU3HEHHBIX CUTyalusXx,

CBA3aHHBIX C BCHICCTBAMH H
HX IPUMCHCHUCM

OK 04. O¢dpexruBHO
B3aMMO/ICHCTBOBATH U
pabortath B
KOJUIEKTUBE U
KOMaH1e

- T'OTOBHOCTBH K CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/IeHUE HaBBbIKAMHU yueOHo-
HCCJIEA0BATENIbCKOM, MIPOEKTHOM "
COLIMAJIBHOM JEeSTEeNbHOCTH;

OBanagenne YHUBEPCAJIbHBIMH

KOMMYHUKATUBHBIMU JeHCTBUSAMM:
6) COBMECTHAA I€ATC/IbHOCTD!:

- IIOHUMATh u UCII0JIb30BaTh
IIPEUMYILECTBA KOMaHIHOU u
UH/IMBUAYaIbHOU paboThI;

- INpPUHAMATh  LEIM  COBMECTHOU
JESATEIIBHOCTH, OpraHU30BbIBATH "
KOOPJMHHUPOBaTb  JACUCTBUA IO €€
JOCTHKEHUIO: COCTaBIIATh IUIaH
JIEMCTBHM, pacHpencssaTh POIU C y4ETOM
MHEHUI Y4aCTHUKOB o0cyKaaTh

pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH U BBIMIOJHATH PabOTy B
YCIOBHUSIX PEaIbHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBIISATh MMO3UTUBHOE
CTpaTernuecKkoe MOBEACHUE B PAa3IMYHBIX
CUTyalusiX, TMPOSBISATH TBOPYECTBO W
BOOOpakeHue, ObITh MHULIUATUBHBIM
OBianeHue YHHUBepPCAJbHBIMU
peryJiTUBHBIMH JeHCTBUIMU:

') NPUHATHE Ce0s M APYTUX JI0aei:

- TNpPUHUMATh MOTHUBBI M aAPTyMEHTHI
JIPYTUX JIIOACH TPU aHAIN3€ Pe3yIbTaTOB
NEeSITEIbHOCTH;

- TIPU3HABATh CBOE MPABO U MPABO JPYTUX
JIIOJEeH Ha OIINOKU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MUP
C TIO3MIIMH JPYTOT0 YeJIOBEKa;

- yMeThb IUJJaHUPOBaTh U
BBITOJIHATh XUMHUYECKHH
AKCIEPUMEHT (IIpEeBpALICHUS
OpPraHUYECKHUX BEIIECTB IpH

HarpeBaHuy, MOJy4YEeHUE
STUJIEHA M H3YyYEHHE €ro
CBOMCTB, Ka4eCTBCHHLIC
peakuuMy  Ha  aJdbAETU[bI,

KpaxMmaJl, YKCyCHYIO KHCIIOTY;
JeHatypaius OelkoB  NpH
HarpeBaHUH, I[BETHbIC
peakuuu OeNIKOB; MPOBOJIUTH
peaknud HMOHHOTO OOMEHA,
ONpeNeNsATh Cpelly BOJHBIX
pacTBOpOB, KayeCTBEHHBIC
peaxknuu Ha cyabdart-,
KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTMOH aMMOHMSI; pelaTb
OKCTICpUMEHTAIBHBIC  3a/1a4H
no Ttemam "Mertamsl" u
"Hemetansl") B
COOTBETCTBUH C IpPaBUIAMU
TEXHUKU O€30MacCHOCTH MpHU
oOpalleHun C BeIleCTBaMH U
1a00pPaTOPHBIM
000py10BaHUEM;
NpPEACTaBIATh  PE3YJIbTATHI
XMMHUYECKOIO 3KCIEpUMEHTa
B (opMme 3amucH ypaBHEHHH
COOTBETCTBYIOIIUX PEAKLUN U
(dopMyaHpOBaTH BBIBOJABI Ha
OCHOBE 3THX Pe3yJIbTaTOB




OK 07.
ConencTBOBaTh
COXpaHEHUIO
OKpPY’KarolIeH cpe/pl,
pecypcocOepekeHuIo,
MIPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MIPUHLUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ PEeKTHBHO
elicTBOBAThH B
Ype3BbIYaHBIX
CUTYyaIusax

B 00J1acTH YK0JIOrH4Y€CKOro

BOCIIMTAHMS:
- c(OpMHUPOBAHHOCTh  SKOJOTMYECKON
KYJbTYPBHI, MOHUMAaHNE BIIUSTHUS

COLMAIIBHO-3KOHOMUYECKUX  IPOLIECCOB
Ha COCTOSIHUE MPUPOJHON U COLMATbHOU
cpenpl, OCO3HaAHHE rJ100aJIbHOTO
XapakTepa dKOJIOTUYECKUX MPooieM;

- IUIAHUPOBAaHWE W  OCYILECTBJICHUE
JEUCTBUH B OKpYXKalOLIEW cpene Ha
OCHOBE 3HAHMS LEJIeHd  yCTOWYMBOIO
pPa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HEIpUsTUE JICHCTBH,
MPUHOCSIIMNX BPEJ OKPYKAIOLIEH Cpeae;

- YMEHHUE MPOTHO3UPOBATH
HEOIaronpusITHBIE 9KOJIOTHYECKHE
MTOCJIC/ICTBUS MPEINPUHIMAEMBIX
JEUCTBUH, IPEIOTBPAILATD UX;

- pacIIMpeHuEe OmbITa JAESITEIbHOCTH
3KOJIOTUYECKOW HAIIPaBJIEHHOCTH;

- OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENIBCKOM, IPOEKTHOU U
COIMATLHOM JAESITEIIFHOCTH,

- chopMUpoBaThH
IIPEJICTaBICHHUSA: 0
XUMUYECKOH COCTaBIIAIOLICH
€CTECTBEHHOHAYYHOU
KapTHUHBI MUPA, POJIH XUMUU B
NO3HAHUM SIBJICHUH NPUPOABI,
B (DOPMHUPOBAHUU MBIILIJICHUS
U KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBHOU
I'PaMOTHOCTH, HEOOXOIMMOMN
JUISL PEIICHUs MPAKTHUYECKUX
3a1a4y u 9KOJIOTHYECKH
000CHOBAaHHOT'O OTHOLIEHUS K
CBOEMY 3JI0pPOBBIO u
MIPUPOJIHON Cpele;

- yMeTh coOmoaTh IpaBuiIa
HKOJIOTUYECKU
11eJ1IecO00pa3HOro MOBEACHUS
B OpITy U  TpPyAOBOH
JESATEIIBHOCTH B LEJSX
COXPaHEHUs CBOETO 37J0POBbS
U OKpY’)Karouen NpUpOSHON
Cpellbl; YUUTHIBaTh OMACHOCTh
BO3JCHCTBUS  HA  JKHUBbIE
OpraHU3MBbl  OIpPEAEICHHBIX
BEUIECTB, IIOHUMAas CMBICI
MOKa3aTelst MpeaeIbHON
JIOIYCTUMON KOHIICHTPALluU
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2.
orca. o

2.1.

CTPYKTYPA U COJEPKAHUE YUEBHOH JUCIUILIUHBI

1 XUMUA

O0BbeM JUCHUIUIMHBI U BUIBI YI4EOHOM paOOTHI

Bua yueOHo# padoThl O0bemM yacoB
MakcumanbHasi yueOHas Harpy3ka (Bcero) 116
Obs3arenbHas ayIUTOpHas yueOHasi Harpy3Ka (Bcero) 12
B TOM YHUCJIE:
71a00paTOPHBIE 3aHATHSI (eCiu npedyCMOmMpPeHO) -
MPAKTHYECKUE 3aHITUS (eciu npedyCMOmpeHo) 6
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompeto) -
KypcoBas paboTa (IPOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora odydaromerocs (BCero) 104
[TpomexyTouHas arTecTauus B popme Jud.3auer
2.2. TemaTnyeckuil IIaH U COJACPKAHUE JUCLIUIIIINHBI
HanmeHoBaNHe Copaepxxanue yueOHOTro MaTepuaJia, 1adopaTopHbie Obnem
padoThI M MPaKTHYECKHE 3aHATHS, CAMOCTOATEIbHASA YpoBenb
PAICIOB M TEM pabota o0yuawmmuxcs, KypcoBasi padora (poekr) (eciu Hacon OCBOCHUSA
npeodyCmMompeHo)
1 2 3 4
OCcHOBHOe co/Iep:KaHue
Pa3nes 1. OcHOBBI CTPOEHHS BellleCTBa
Tema 1.1. OCHOBHOe co/Iep:KaHue 1,2
Crpoenue atomoB | TeopeTnueckoe 00yueHue 1
XAMHICCKUX CoBpeMenHas Mojeib CTpoeHHsi aroMa. CHMBOJIMYECKHI
SJICMCHTOB 1 S3bIK  XAMHH. XHMHYECKHH  OJJIEMEHT.  DIIEKTPOHHAS
fipupona KoHpurypanus aroma. Kiaccupukanus — XUMHYECKHX
XUMAHECKON 5JIEMEHTOB (S-, p-, d-dmemeHThI). BalleHTHBIC 3JEKTPOHBIL.
CBs3H BaneHTHOCTb. DIIEKTPOHHASA MPHUPOAA XMMHUUECKOM CBSA3M.
ONIEKTPOOTPULIATENILHOCTh.  BHUIBI  XMMUYECKOH  CBSI3U
(koBajieHTHAsl, WOHHAs, METAJUIMYECKas, BOJOPOAHAS) U
crocoObl ee 00pa3oBaHus
IIpakTyeckune 3aHATHSA 1
Pemienne 3amaHuii  Ha  MCIOJIB30BAaHUE  XMMUYECKOU
CHMBOJIMKM W Ha3BaHM COCIUHEHUH MO HOMEHKJAType
MEXIYHApPOAHOTO COI03a TEOPETHUYECKOW U MPUKIATHOU
XUMUM ® TPUBHAIBHBIX HA3BaHWWA JUIS  COCTABIICHUS
XUMHUYECKUX (POPMYJ JBYXaTOMHBIX COEIWHEHUH (OKCHIOB,
Cylnb(OHUIOB, TUAPHUIOB U T.I.) U JIPYTHX HEOPTraHUYECKHX
COEIMHEHUH OTAENbHBIX KIaCcCOB.
[lpakTnyeckne 3agaHWs Ha YCTAaHOBJICHHE CBSI3U MEXKIY
CTPOCHHEM  aTOMOB XUMHUYECKUX  DJIEMEHTOB U
MEPUOANYCCKUM  HM3MCHCHHEM  CBOWCTB  XHUMHYECKHX
AJIIEMEHTOB U UX COCMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
IlepronyecKOil CUCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue 1,2
Ilepnonnuecknii | [IpakTHyeckue 3aHATHSA
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3aKOH U Ta0inIa
.. MenneneeBa

[lepuonuueckas cuctemMa XuMHUecKux odieMeHtoB J[.U.
MenpeneeBa. Ousnyeckuii cMbicn [lepuoanueckoro 3akoHa
.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB
XUMHYECKHX JJIEMEHTOB, O0pa3yeMbIX HMH TMPOCTHIX U
CIOXHBIX BEIIECTB B COOTBETCTBUM C IOJIOKEHUEM
XUMHUYECKOro a3yemeHta B llepuoauueckoid cucreme.
MupoBo33peHUecKoe U HaydyHoe 3HaueHue [lepmoanueckoro
3akoHa /.M. MenneneeBa. IIpornossr /.M. Menneneena.
OTKpBITHE HOBBIX XUMUYECKHX HJIEMEHTOB.

Pemienne  NpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKHUX
3aJaHU  HA XapaKTePHU3aLMI0 XHUMUYECKUX JJIEMEHTOB
«Mertannnueckue / HEMETAJUTMYECKHE CBOMCTBA,
ANEKTPOOTPULATENBHOCTh ~ XMUMHYECKHX  JJIEMEHTOB B
COOTBETCTBHUU C UX AJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM
B IIEPUOJMYECKON CHCTeME XUMHYecKux anemeHToB J[.M.
MenneneeBa»

Pazgea 2. XumMmudeckue peakuuu

Tema 2.1. Tumnsl
XUMHYECKUX
peakuuii

OcHOBHOe coep:kaHue

Teopernyeckoe o0yueHue

Knaccudukanust 1 THIB XUMHUYECKUX PEAKIMA C Y4aCTHEM
HeopraHuueckux  BemecTtB. CocTaBleHME  ypaBHEHUN
peakuii COeTUHEHHUS, Pa3I0oKEeHHs, 3aMelieHusi, OOMEHa, B
T.4. peaKHI/Iﬁ FOpeHI/IH, OKHCJIICHUA-BOCCTAHOBJICHU .
YpaBHeHus OKHCJICHHS-BOCCTAHOBJICHUS. CreneHb
OKUCJICHUS. OKI/ICJII/ITG.HB 1 BOCCTAHOBHUTCIIb. COCTaBHeHI/Ie n
YpaBHUBAHHE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIIHA
METOJIOM 3JIEKTPOHHOTO OamaHca. OKHCIIUTEIBHO-
BOCCTAHOBHUTEJILHBIE peakmuu B MIPUPOJIE,
HpOI/I3BOI[CTB€HHI:IX npoueccax )41 KN3HCACATCIIBHOCTU
OpraHNU3MOB

[IpakTnyeckune 3aHATHA

KonnuecrBeHHnle  oTHOmIeHHS B  XUMuH. OCHOBHEIC
KOJMYCCTBEHHBIC 3aKOHBI B XHMHUHM M pacyeThl IO
YPAaBHEHUSAM XUMHUYECKUX peakuuid. MoJjb Kak eIuHHIa
KOJIMYuecTBa  BemecTBa. ModgpHas  macca.  3aKOHBI
COXpaHEHMsI MacChl U SHEPrUM. 3aKoH ABorajapo. MosspHbIit
00BbeM ra3os. OTHOCHUTENLHAS IIJIOTHOCTH ra3oB. PacueTsl 1Mo
YpPaBHEHUSAM XUMHUYECKUX pEaKIUHd C HUCIOJIb30BAHUEM
Macchl, 00beMa (HOpMabHBIC YCIIOBHS) Ta30B, KOJIWYECTBA
BCIIECTBA

1,2

Tema 2.2.
DIeKTpOoNUTHYECKA
s JUCCOLIHALIMS U
HOHHBIN 00MeH

OcHoBHOE CoAECpPKaAHUEC

Teopernueckoe o0yuenmne

Teopust ~ SJIEKTPOJUTHYECKOM  JTHUCCOLIMALIWH. HonsL.
DJEKTPOIUTHI, HEIEKTPOIUTH. Peakiiuu MOHHOro oOMeHa.
CocraBiieHue peakuuii HOHHOTO 0OMeHa IyTeM COCTaBJICHUS
UX TIOJIHBIX M COKpPAILIEHHBIX MOHHBIX ypaBHeHUH. KucioTHo-
OCHOBHBIE peaklIMU. 3aJaHusi Ha COCTaBJIEHUE HOHHBIX
peaxkuun

IMpakTnyeckune 3aHATHSA

Jlaboparopnas padoTa “THUIBI XUMHUUYECKHUX PEaKIIHii”.

1,2




UccnenoBanue THIOB (IO COCTaBY M KOJUYECTBY MCXOIHBIX
u 00pa3yrommxcsi BEHIECTB) M MPU3HAKOB XHUMHYECKHX
peaknuii.  [IpoBemeHue  peakumii  HMOHHOTO  OOMEHa,
OmnpelieJIeHue Cpellbl BOJHBIX PAcTBOPOB. 3aJaHus Ha
COCTaBJICHUE MOHHBIX PEAKITUN

KonTpoasbnas
pa6ora 1

CTpOGHI/Ie BCIICCTBA U XUMHUUCCKHUEC PCAKIINU

Pasznea 3.

CTpOCHI/Ie H CBOMCTBA HEOPraHnIE€CKUX BEUIECTB

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHMYECKUX
BEIIECTB

OcCHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme

[Ipenmer  Heoprammueckod  xumuu.  Kiaccudukanus
HEOpraHnyeckux BeuiecTB. [IpocThie M ClI0KHBIE BELIECTBA.
OCHOBHBIE ~ KJIACCHI ~ CJIOKHBIX  BEHIECTB  (OKCHJIBI,
TUAPOKCH/IBI, KHUCJIOTHI, COJIH). B3anmocss3b
HEOPraHWYECKHX  BEHIECTB.  ATrperatHble  COCTOSTHUS
BemlecTBa. Kpucrannuyeckue u amopdHbie BemiecTBa. THIIBI
KPUCTAJUTMYECKUX  PEHIeTOK (aTOMHas, MOJICKYJISIpHasi,
WOHHAs, MeTalIM4ecKas)). 3aBUCUMOCTh  (DPU3MUECKHUX
CBOMCTB BeIllECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH.
3aBUCHMOCTh XMMHUYECKOM aKTUBHOCTHU BEILIECTB OT BUJA
XAMHWYECKOW CBSI3M W THUINA KPUCTALNIMYECKON pEIIETKU.
[TprunHbl MHOTOOOpa3us BENIECTB

IIpakTHYeckue 3aHATHA

Homenkiatypa  HEOpraHMYEeCKHMX  BEIICCTB:  Ha3BaHUE
BEUIECTBA MCXOJs U3 HUX XUMHUYECKOW (HOpMyNbl WU
COCTaBJICHUE XMMHUYECKOH (HOpMyIBI MCXOIs W3 Ha3BaHUs
BeniecTBa 1o MexxayHapoaHoit (MIOITAK) unu tpuBnansHON
HOMEHKJIaType.

Pemennie mnpakTUYecKuX 3alaHuil 1O KiaccU(UKALINH,
HOMEHKJIAType M XHUMHUYECKUM (POopMysiaM HEOPTraHUYECKHUX
BEIIECTB Pa3jMYHBIX KJaccoB (YrapHbIM Tra3, YrIeKHCIbINA
ra3, aMMHaK, TraiicHas W3BeCTh, HCTaIllcHas U3BECTb,
MUTHEBAs COJA M APYTHUX): HA3bIBaTh U COCTABIATEH (DOPMYJIBI
XUMUYECKHX BEIIECTB, OMNPEACIATh MPUHAMICKHOCTh K
KJIaccy.

HcTouHUKH XUMHUYECKOW MH(pOpManuu (CpeicTB MacCOBOU
uHpopmanuu, cetb HHtepuer u  apyrue). Ilomck
nH(pOpMaUN 15(0) Ha3BaHHIM, uaeHTUuUKaTopam,
CTPYKTYPHBIM opMyiiam

1,2

Tema 3.2. dusnko-
XHUMHUYECCKUC
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

OcHoBHOE cogepKaHue

Teopernueckoe o0yueHue

Metannel. OOmue ¢uznyeckue W XUMHUYECKHE CBOMCTBA
MeTauioB. CrocoObl TONy4eHHUs. 3HAUYEHHE METAIOB U
HEMETaJVIOB B MPHUPOJIC M JKU3HEACATEIBHOCTH YEJIOBEKa U
oprau3MoB. Koppo3usi MeTayuioB: BHIbI KOPPO3HH, CITOCOOBI
3alIMThl METAUIOB OT KOPPO3UHU

Hemerannel. OOmue ¢uznyueckue U XUMHUYECKUE CBOMCTBA
HeMeTauloB. TunuuHble cBoMcTBa HemerawioB [V— VII
rpymn.  Krmaccudukanms u HOMEHKIATypa COEIWHEHHN
HemeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B

pUPOJIC

1,2
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XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
BELIECTB (OKCHUIIOB, TUJIPOKCUIOB, KHUCJIOT, COJIEM WU 1p.).
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB MPOCTHIX BEILIECTB,
BOJIOPOJAHBIX COETMHEHHUM, BHICHITUX OKCHJIOB U THAPOKCHJIOB

IIpakTHyeckune 3aHATHS

CocTraBiieHHuEe ypaBHEHUN XMMHUUYECKHX PEaKLUi C y4yacTUEM
IIPOCTBIX U CIIOKHBIX HEOPraHMYECKHUX BEIECTB: METAJNIOB U
HEMETAJJIOB,  OKCHIOB  METaJUIOB,  HEMETAUIOB U
aM(QOTEpHBIX  3JJIEMEHTOB;  HEOPraHMYECKMX  KHCJIOT,
OCHOBaHMU W aM(OTEPHBIX THAPOKCHIOB; HEOPTAaHMYECKHX
COJIEH, XapaKTEpU3YIOIUX UX CBOKCTBA.

Pemenne  mpakTUKO-OPHEHTHPOBAHHBIX  TEOPETUYECKHUX
3aJJaHMi Ha CBOWCTBa, COCTaB, IOJyuyeHHE U Oe3omacHoe
WCIIOJIb30BAHUE BAKHEWIINX HEOPraHWYECKHX BELIECTB B
OBbITY M IPAKTUYECKOMN IEATEIILHOCTH YEJIOBEKa

Tema 3.3. OcHoBHOE coaepKaHue 1,2

Unentnduramms | [pakTuyecKkue 3aHATHS

HCOPraHWHCCKUX | JaGopatopuas pabora «neHTHQUKALMS HEOPraHUYECKUX

BCHICCTB BEIICCTBY.
Pemenne »SKcepUMEHTANBHBIX 3a4ad 10 XUMHUYECKUM
CBOMCTBAM METAJUVIOB U HEMETAJUIOB, 110 PAaCHO3HABAHUIO U
MOJIyYEHHUIO COEIMHEHUI METAJUIOB U HEMETAJLIOB.
Wnentuduxanms HEOPraHUYEeCKUX BEILIECTB c
UCTIONIB30BaHUEM  HMX  (U3UKO-XMMHYECKHUX  CBOWCTB,
XapaKTEepPHBIX KAaYeCTBEHHbIX peakuuil. KauecTBeHHBIE
peaknmu Ha cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha
KaTHOH aMMOHUS

KonTpoabnasn .
CBolicTBa HEOPTaHUYECKUX BEILLIECTB

pabora 2

Paznen 4. CTtpoeHue M CBOMCTBA OPraHUYECKHUX BelleCTB

Tema 4.1. OcCHOBHOe co/Iep:KaHue 1,2

Knaccupukanus, | Teoperndeckoe o0yqyenue

CTpPOCHHE 1 IlosiBieHMe M pa3sBUTHE OPraHUYECKOW XUMHUU KAK HAyKH.

HOMCHKIIATypa IIpeamer opranudecko xumuu. MecTo W 3HauyeHuUe

OpraHU9ICCKUX OpraHUYeCKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.

BCIIICCTB XUMHYECKOE CTpPOCHHE KaK MOPSAJOK COCAUHCHHS aTOMOB B

MOJIEKYJIE COIVIACHO UX BAJICHTHOCTU. OCHOBHBIE MOJIOKEHUS
TEOPUU XUMHUYECKOTO CTPOEHHSI OpPraHMYECKHX COEAMHEHUMN
A.M. bytnepoBa. VYTriepoaHbIil CKEJIET OpPraHUuYeCcKou
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOIO
CTpoeHHs MoJieKyJl. I3omepus u n3omepsl.

[Tonsitne o pynkuMoHaNbHOM rpymnne. Pagukan. [TpuHuImns!
KJaccupuKauuu OpPraHUYECKUX COETUHEHHH.
MexayHapoaHas HOMEHKJIaTypa u TIPUHIIAITBI
HOMEHKJIaTypbl OpraHWYecKux coeauHeHuil. [lonsTue 00
a30TCOJIEPXKAIIUX COCAUHEHHSX, OMOJIOTMYECKH AKTHUBHBIX
BemecTBax  (yriieBomax, OKuUpax, Oemkax W Jp.),
BBICOKOMOJIEKYJISIDHBIX COEIMHEHUSAX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

[IpakTnyeckune 3aHATHA
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Homenkmnatypa opraHM4ecKHX COEIWHEHUH OTAENbHBIX
KJIacCOB (HACBHIIIEHHBIC, HEHACHIIIEHHBIE U apOMaTUYECKHE
YIJIE€BOAOPOAbl, CHHUPTHL, (EHOJIbI, aJdbJAETHAbI, KETOHBI,
KapOOHOBbIe KHCIOTHI M Jp.) CocTaBieHHE MOIHBIX U
COKpPAILLEHHBIX  CTPYKTYPHBIX  (OPMYyJ]  OpraHUYEeCKHX
BEIIECTB OT/EIbHBIX KJIACCOB, HMCIIONB3Ys WX Ha3BaHHS IO
CHCTEMaTUYECKOW W TPUBUAIBLHON HOMEHKJIAType (ITHIICH,
aleTWieH, TIUIepuH, ¢eHon, QopManbaerus, YyKCycHas
KHCJIOTa, TAWIWH). PacdeTsl mpocteimeir  GopMybl
OpPraHMYECKON MOJIEKYJIbl, HCXO/I1 M3 3JEMEHTHOTO COCTaBa

(B %)

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COCIUHEHUN

OcHOBHOe co/Iep:KaHue

TeopeaneCKoe oﬁyqelme

DU3UKO-XUMHYECKUE CBOMCTBA OPraHMYECKUX COCIUHEHUM
OTJENbHBIX KJIaccOB (OCOOCHHOCTH KJacCUPUKALUU U
HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJOTHYECKHH psg U
obmass  dopmyna; wuzomepus; (¢uU3NYECKUE CBOMCTBA;
XHUMHYECKHE CBOMCTBA; CIIOCOOBI OTYYCHHUS):

— TIpe/eNibHbIE YTIeBOAOPOAbl (aJIKaHbl U LUKJIOAJIKAHBI).
I'openne MeraHa Kak OIMH U3 OCHOBHBIX MCTOYHUKOB TEILIa
B MPOMBIIUIEHHOCTH # ObITy. CBOWCTBA MPUPOTHBIX
YIJIEBOJOPOJOB, HAXO0XKJICHHE B IPUPOJAE U INPUMEHEHHE
AJIKaHOB;

— HempelenbHble (QJIKEHbl, AalKMHbl U aJKaJHeHbl) H
apoMaTHYecKue yTieBoAopoAbl. ['opeHue ameruieHa Kak
HMCTOYHHMK BBICOKOTEMIIEPATYpPHOI'O IUIAMEHHM JUIsI CBAPKH U
PE3KU METaNIOB

— KHCIIOPOJCOAEpKAIINE COeAUHEHUs (CIUPTHl U (PEHOIIHI,
KapOOHOBBIC KHUCIOTHI W A(QUPHI, AIBACTHIBI W KETOHBHI,
KUPBI, YTJIEBOIbI). [IpakTuueckoe MIpUMEHEHNE
STUIICHTIIUKONS,  raunepuHa,  ¢enona.  I[Ipumenenue
dbopManbaeruaa, aneTaabaeruaa, yKCycHOW KUciaoTel. Meblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MoIoIIHe CBOHCTBA
MbLJIa

— a30TCOo/IepXKAIIie COCTUHEHUS (AMUHBI M aMHHOKHUCIIOTHI,
0enku). BeicOkOMONEKyISIpHBIE COeTUHEHUS (CHHTETUYECKUE
51 OMOJIOTMUECKU-aKTUBHBIE). Monowmep, oJauMep,
CTpyKTypHOe 3BeHO. [lonuMepu3zaius STuIeHa Kak OCHOBHOE
HaIlpaBJIEHUE €ro UCIIOIH30BaAHUS.

'eHernyeckass CBSI3b MEXAYy KiaccaMH —OpPraHHMYECKHX
COCAVMHEHUN

IMpakTnyeckmne 3aHATHSA

CBoiicTBa OpraHMYECKUX COEIMHEHHUHM OTAENIbHBIX KJIACCOB
(TpuBHATIBHAS U MEXIyHapoaHas HOMEHKJIATYPa,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJYYEHMS): MpeaesIbHbIE
(anmkaHbBI ¥ LMKIIOAJIKAHbI), HEMIPEAEIbHbIE (AJIKEHBI, AJIKMHbI
U aJKaJMEHbl) U apOMAaTUYECKHUE YIJIEBOJIOPOJIbl, CIIUPTHI U
(beHonbl, KapOOHOBBIE KHCIOTBI M 3(UPHI, AIbICTUABI U
KETOHBI, AMMHBI U aMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE
COoelMHEHUs. 3aJaHusi Ha  COCTABJIEHUE  ypaBHEHUU
XMMHUYECKHX pEaKkUui C Yy4aCcTHEM OPraHMYECKHX BELECTB

1,2
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Ha OCHOBAaHHUH HUX COCTaBa U CTPOCHHUA

CocraBnenue cxeM peakuuii (B TOM  4YHCIE  TIO
MPEAJI0KEHHBIM HeTTOYKaM MIpeBpaIEHUI),
XapaKTEPU3YIOMIMX XHUMUYECKUE CBOWMCTBA OPraHUYECKUX
COEIMHEHUN OTAENBHBIX KJIACCOB, CIIOCOOBI UX MONTYYESHHS U
Ha3BAHUE OPTraHUYECKUX COEAMHEHHU MO TPUBHAIBHON WU
MEXIYHApOAHOU CUCTEMAaTHYE€CKOM HOMEHKIIATYPE.
Pemienne  mpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUUYECKUX
3a7laHU  Ha  CBOWCTBA  OPraHMYECKUX  COCAUHEHHU
OTJICIBHBIX KIIACCOB

HpaKaneCKne 3aHATHUA

Jlaboparopnast pabora “IIpeBpamieHuss OpraHMYECKHUX
BELIECTB IPU HArpeBaHUU'".

[lonyyenue STUIE€HAa W M3YYEHHE  €ro  CBOMCTB.
MopenupoBaHue MOJIEKYJI M XUMHUYECKUX IIPEBPALLCHUN Ha
IIpUMEpPE 3TaHA, ITUICHA, allETUIICHA U JIP.

Tema 4.3.
WNnentuduxarnms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MIPUMEHEHNE B
OBLITOBOH U
MIPOU3BOICTBEHHOU
IEeSITENTLHOCTH
yeJioBeKa

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

buooprannueckune COEIIMHEHMUS. [Ipumenenune u
Ouosiorndeckas poib yriaeBoJoB. OKHCIEHHE YIIEBOJOB —
UCTOYHHUK SHEPruM  JKUBBIX  opraHu3moB. Oo6nacTtu
IIPUMEHEHNU aMUHOKUCIOT. [IpeBpaiieHuss 6eIKoB MUK B
OpraHusMe. buonoruueckue ¢byHKIMN O€eJKOB.
buonoruueckue ¢ynkuun xupoB. Ponb opraHmueckoin
XMMUH B peIIEHUH MPpobJeM MUIIeBOH 0€30MacHOCTH

Pone oprammyeckoi XMMHUHM B peUIEHWH MpoOIeM
HHEPreTUYECKO 0e30macHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3/1aHUM HOBBIX MaTEpUaJIOB, HOBBIX HCTOYHUKOB SHEPIHU
(ampTEepHATUBHBIE  MCTOYHMKM  3Hepruu). OnacHoCTh
BO3/ECHUCTBUS HA KUBbIE OPraHU3Mbl OPTaHUYECKUX BELIECTB
OTJENBHBIX KJIACCOB (YIJIEBOIOPOJIBI, CHHUPTHI, (PEHOJIBI,
XJIODOPTaHUYECKHE IPOU3BOJAHBIEC, aJbJETHAbl U [1p.),
CMBICJI IOKa3aTelIs NPeeIbHO JONYCTUMON KOHIIEHTpAUU

[IpakTnyeckune 3aHATHA

JlaGoparopnast pabora: “Unentudukamuss OpraHMYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB™

Wnentudukanuss OpraHMYECKHX COEAMHEHUN OTAENbHBIX
KIaccoB (Ha MpHUMeEpe AalbJETHIOB, Kpaxmala, YKCyCHOU
KHCJIOThI, OCTKOB M T.I.) C HWCIIOJIb30BaHWEM WX (PU3HKO-
XAMHYECKUX CBOHCTB W XapaKTePHBIX KaueCTBEHHBIX
peakuuii. Jlenarypamus Oenka mpu HarpeBaHuu. lIBeTHBIC
peakiuu OenkoB. BO3HHUKHOBEHHE aHAMTHYECKOTO CHTHAIIA
C TOYKHM 3pPEHHUS XHMHUYECKUX IMPOLECCOB MPH MPOTEKaHUU
KaueCTBEHHOW PEaKIUH, MO3BOJSIONICH HICHTUDUIIUPOBATH
IpeIJI0’KEHHbIE OPraHUYECKHE BENIECTBa

KonTpoabHas
padora 3

CTpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIECTB

1,2

Pa3pea 5.

Kunernueckue mn TEPMOAMHAMHUYIECCKHE 3AKOHOMEPHOCTH
NMPOTCKAHUA XUMHUYCCKHUX peaxum‘i
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CxopocThb
XHUMHYECKHAX
peaKIuid.
XuUMHYeCcKoe
paBHOBECHE

OcHoBHOe cogepKkaHue

TeopeaneCKoe oﬁyqelme

CKOpoCTh peakuuH, €€ 3aBUCHUMOCTb OT pa3iIMYHBIX
(akTOpOB: MPHUPOJIBI PEarupyrOIIUX BEIIECTB, KOHIICHTPALUU
pearupyromux  BEHNIECTB, TEMIepaTypbl M  IUIOLIAAH
peaKMOHHON MOBEPXHOCTH. TeruioBele 3¢ deKThI
XUMHUYECKHX PEAKIUi. DK30- U SHAOTCPMHUUECKUE, PEAKIIUH.
O6patumMocTh peakiuil. XUMHUYECKOE PABHOBECHUE H €ro
CMEIIeHHe TOJ  JEeHCTBUEM  pazIUYHbIX  (AaKTOpOB
(KOHLIEHTpalMsl peareHTOB WM IPOIYKTOB peakluH,
JaBJeHHe, TeMIeparypa) i CO3JAaHHUS ONTHUMAaJIbHBIX
YCJIOBUH NPOTEKAHUs XUMUYECKUX Ipoueccos. ITpunnun Jle
[latenbe

[IpakTnyeckune 3aHATHA

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA aHAJIU3
(akTOpOB, BIUSIOIMIMX HA U3MEHEHHE CKOPOCTH XMMUYECKON
peakIyu, B T.4. C MO3UIMHA IKOJIOTUUYECKH L[EIecO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JAEATENBHOCTH B LEIAX
COXpPAHEHHUs CBOErO 3J10POBbsl M OKPYXKAIOLIEH NPUPOJHOU
Cpelbl.

PemeHne  NpakTUKO-OPUEHTUPOBAHHBIX  3aJaHUM  HA
npuMmeHenue npuHuuna Jle-lllatense mns HaxoxaeHUs
HaIIpaBJICHUS CMELIEHUS PAaBHOBECUS XUMUYECKON pEaKLUU
U aHanu3 (aKkTOpOB, BIUAIONIMX HA CMEIIEHUE XMMHYECKOTO
paBHOBECHs

Pa3pgea 6.

PacTBOpsbI

TeMma 6.1.
Ilonsarue o
pacTtBopax

OcHoBHOe cogepkaHue

Teopernueckoe o0yuenue

PacTBOpeHne kak (pU3MKO-XMMHUYECKHiA mporecc. PacTBopsr.
CrnocoObl  IPUTOTOBJICHHUS PAacTBOPOB. PacTBOpUMOCTS.
MaccoBast  fonsi  pacTBOpeHHOro  BemiectBa.  CMBbICI
IOKa3aTeNsl MPEACNIbHO JIOIMYyCTUMOM KOHLEHTPALMA U €ro
UCTIOJIb30BAHUE B OLICHKE YKOJOTUYECKON O€30M1aCHOCTH.
[TpaBuna SKONOTMYECKH LEJIECOO0Pa3HOro TIOBEACHUS B
OBITY U TPYJOBOH JESATEILHOCTH B LIENSAX COXPAHEHUSI CBOETO
3I0pPOBbSl M OKpY’KalOLIEHd NPUPOJHOW Cpelbl; ONacHOCThb
BO3JICHCTBUS Ha )KMBbIE OPTAHU3MBI OIPEEICHHBIX BELIECTB.
Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN
Ha  pacTBOPHI, HCIIONIB3yEMBIE B OBITOBOM "
IIPOU3BOJCTBEHHON AESITEIbHOCTH YEJIOBEKA

Tema 6.2.
HccaenoBanue
CBOMCTB PacTBOpPOB

OcHoOBHOe coiep:KaHue

HpaKaneCKne 3aHATHUA

Jlaboparopnas pabota «I[IpuroroBiaeHe pacTBOPOBY.
[IpuroTtoBneHnne pacTBOpoB 3agaHHOM (MaccoBol, %)
KOHIICHTpaLUHU (c [IPAaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMH) U OTIPEICIIEHUE CPEIbI BOIHBIX PACTBOPOB.
Permenwne 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB

IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE COJePKAHUE (COePKAHNE
MPUKJIATHOTO MO/YJIAA)
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Pasznen 7.

Xumusi B OBITY M NPOM3BOACTBEHHOH JeATEJbHOCTH
YyeJ0BeKa

Xumus B OBITY U
MPOU3BOACTBEHHOMN
NeSITeIbHOCTH
YeloBeKa

OcHoOBHOe coiep:KaHue

Teopernyeckoe o0yueHue

Hogenmme nocTxeHUss XUMUYECKOW HAyKU U XMMUYECKON
TEXHOJIOTHH. Poyib XMMHUM B 00€CIICUCHUU 3KOJOTMYCCKOM,
HHEPreTHUECKOM M THINEeBOM 0e30macHOCTH, pa3BUTUHU
MeauiuHbel. [IpaBuna moucka W aHaIW3a XHUMUYECKOMN
uH(GOpMAallMM U3 PpA3TUYHBIX MCTOYHUKOB (HayuyHas U
y4eOHO-HAy4Hasl  JIUTepaTypa,  CPEICTBa  MacCOBOMU
nHpopmanuu, ceth HTEpHET)

HpaKaneCKne 3aHATHUA

[lonck W aHaNIM3 KEWCOB O NPUMEHEHUUM XHUMHUYECKUX
BEIIECTB u TEXHOJIOTUH C y4eTOM Oymyien
npoecCHOHALHON AESITeTPHOCTH IO TeMaM: BaKHEHIue
CTPOUTEIIbHBIE MaTEPUAIIbl, KOHCTPYKIIMOHHBIE MAaTEepUaJbl,
KPAaCKH, CTEKJIO, KepaMHKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMaTepHaslbl, TEKCTWJIbHBIE  BOJOKHA, HCTOYHHMKHU
DHEPruM, OpTraHUYeCKUe U MUHEpaJbHBbIC YAOOpCHUs,
JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMUSL.

3amuta: I[lpencraBineHue pe3yiabTaToB pELICHUS KEHCOB B
dbopMe MUHH-JIOKJIa/1a C Mpe3eHTaluei

1,2

CamocrosiTesibHas padoTa

104

Hrtoro

116
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3. YCJOBUSI PEAJIM3AIIMM  TPOTPAMMBI  YUEBHOM
JANCHOUIIJIMHBI OI'C2.01 XUMMUA

3.1. MarepuanbHo-TeXHUYECKOE OOecTieueHre

Jlis peanuzanuy OporpamMMbl JTUCHUILIUHBL JTOJDKHBI OBITH TPEIYyCMOTPEHBI
CJIENYIONIME CIIeIUAbHbIC TIOMEIICHUS: YUYeOHBIM KaOMHET XMUMHUHU W/WIN y4eOHOM
XUMHUYECKOH J1abopaTopHH.

O6GopynoBanne y4eOHOro ka0uHeTa (HArJIsiAHbIE TMOCOOUs): HAOOPHI
[IAPOCTEP/KHEBBIX ~ MOJEJIEH MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX PEHIETOK,
KOJUIEKI[UU MIPOCTHIX U CIOKHBIX BEIIECTB W/MUIN KOJJIEKIIMU MOJIUMEPOB; KOJIICKLIUS
TOPHBIX MOPOJI U MUHEpAJIOB, Tabnuiia MeHnjeneeBa, yueOHble (GUIBMBI, TU(POBBIC
o0pazoBarenbHbIE PECYPCHI.

Texnuveckue cpeacrBa oO0y4YeHHsi: KOMIBIOTED C  YCTpOMCTBaMu
BOCIIPOM3BEACHUS  3ByKa, MPUHTEP, MYJIbTUMEIHA-NIPOEKTOP C  3KPaHOM,
MYJIbTUMEIUIHAS T0CKA, YKa3Ka-MPe3eHTEp IS MPE3CHTalNI.

OO6opynoBanue Jiaboparopun M pado4ux MecT Ja00OPATOPMU: MEH3YDPKH,
MUTNETKU-KaNeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEIMETHBIE U TTOKPOBHBIE
CTeKJa, I[UIAHWIEThl JUIsl KalelbHBIX peakiuil, QuibTpoBanbHas Oymara,
IPOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, pPE3UHOBBIE NPOOKU, (QoHapuku, HAOOP
PEaKTUBOB, CTEKJISHHBIE MAJOYKH, INTATUBHI IS MPOOUPOK; MEPHBIC MMIUHIPHI,
BOPOHKHU CTEKJISIHHbIE, BOPOHKH JienuTeNbHble mrmnHapudeckue (50-100 mun), crynku
c mecTukoM, ¢apdopoBbIE YAIIKH, MHHIETH, (QUIBTPHl OyMakHBIC, BaTa, Mapii,
YaCOBBIC CTEKJIA, DJICKTPOIUIUTKH, JIA0OPATOPHBIC IITATHBBI, CIIHUPTOBBIC TOPEIKH,
CIIUYKH, MPUOOP ISl TOJyUYEHHUs Tra3oB (WM MPOOMpPKA C Ta300TBOJAHON TPYyOKOH),
JepKaTenu s TPOOUPOK, CKISIHKU AJI XpAHEHHs] pEaKTHBOB, Pa3/laTOUYHbIE JIOTKH;
xumuyeckue ctakansl (50, 100 u 200 mun); mimatenu; TUHIETHI; TUTEIbHBIC IIUIIIIbI;
CEeKyHAOMeEpHI (TaiiMepbl), MepHble TpoOupku (Ha 10—20 mi) u MepHbie KOJOBI (25,
50, 100 u 200 wmu), BoasiHas OaHsA (WM TEPMOCTAT), CTEKJISHHBIC MAJIOYKU;
KoHH4Yeckue KoJyiObl miist TutpoBaHus (50 u 100 mu1); MHAMKATOPHBIE MOJOCKHU JUIs
onpenenenust pH u crangapTHass HAWKATOPHAS IIKAJIa; YHUBEPCAIbHbBIN WHIUKATOD;
nunetku Ha 1, 10, 50 mu (wnu mozaropsl Ha 1, 5 u 10 mut), GrOpeTKH 711 TATPOBAHMS,
MeauiuHckue mmpuibl Ha 100—-150 Mo, nabopaTopHble W/WIM aHATTUTUYECKUE BECHI,
pH-MeTpbl, cymmiabHbIN mKad, u 1p. 1adopaTopHoe 000pyI0BaHUE.

3.2. HudopmanuoHHoe odecriedyeHHe peaTu3anuu NporpaMmbl

1.  Jlng peanuzamuu mporpaMMmbl OMONHMOTEUHBINH (OHJ oOpa3oBaTeIbHOMN
OpraHU3allMH JIOJDKEH HMMETh TEeYaTHBIE W/WJIM JJIEKTPOHHBIE 00pa3oBaTEIbHBIC H
WH()OPMAITMOHHBIE  PECypChl, PEKOMEHIOBaHHBIC I  WCIOJB30BaHHS B

00pa3oBaTeNbHOM TpoIlecce, He CTapIie 5 JeT ¢ MOMEHTA U3JaHHUS.
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2. Pexomennyembre nevyaTHble U31aHusd o peanu3auuu
00111e00pa3oBaTeIbHOM JTUCIIUILIAHBI MPEeJICTaBIICHBI B METOIUUYECKUX
PEKOMEHAAIMAX 110 OpraHu3alu 00ydeHHUs.

3.3. HudopmanmonHoe obecrnieueHue o0yueHus
[lepeyenp y4eOHBIX WU3JAHUNA, HMHTEPHET — PECYpPCOB, JOMOJHHUTEIHLHON
JUTEPaATYPBHI.

OCHOBHbBIC HCTOYHHKHU:

1. [Nabpuensn O.C. Xumusa. 10 kmacc. ba3oBblii ypoBeHb: y4eb. ist
ob1eoOpazoBar. yupexaenuit. — M., 2022.

2. Nabpuensn O.C. Xumusa. 11 xmacc. ba3oBbiii ypoBeHb: y4eb. s
obmeoOpa3oBar. yupexaeauit. — M., 2022.

JlonoTHUTeIbHbIE HCTOYHUKHT

1. Tabpuensa O.C. Xumus: yue6. Qns cryn. [Ipod. Yueb. 3aBenenuii /
O.C. l'abpuensn, U.I'. OctpoymoBn. — M., 2022.

2. [Mabpuensan O.C. Xumus B TecTax, 3ajadax, yIpaxxHEHUIX: TOCOOUE st
ctyaeHToB cpen. Ilpod. Yueonsix 3aBeaenuii / O.C. I'abpuensn, I'.I'. JIsicoa — M.,
2022.

3. laopuensn  O.C. Xumwms: i npodeccwit M crenuaibHOCTEH
texaudeckoro mpodwist: yueonuk. / O.C. I'abpuensu, U.I'. OctpoymoB. — 4 wu3m.
Crep.- M.: U3natenbckuii neHTp «Akagemus», 2021.

4. labpuensn O.C. mnpakTukym 10 OOIIeH, HEOpPraHWYecKou U
opranundeckoil xumun:yue0. [locobue mist ctynentoB cpen. [Ipod. Yued. 3aBenennii
/ O.C. I'abpuensin, N.I'. Octpoymos, H.M. Jlopodeea — M.,2020.

20



4. KOHTPOJIb MU OLEHKA PE3YJbBTATOB OCBOEHUSA
JAUNCHUIIJIMHBI BJ1.09 XUMUS

KonTpone ® oOleHKa pe3yabTaTOB OCBOCHHUS Y4YeOHOW AUCIMILTAHBI
OCYIIECTBIISIETCS TIPETIOIaBaTeNIeM B IIPOIECCE MPOBEACHUS MPAKTUICCKUX 3aHITHIA U
7ab0opaTOpHBIX pabOT, TECTUPOBAHMS, a TAKKE BBIIOJHEHHUS OO0YYaIOIUMUCS

VHIWBUYaJIbHBIX 33JJaHUM, IIPOCKTOB, UCCIICJOBAHU.

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus Trmut ouenquf X
MeponpusATHIA
I | OcHoBHOE conepkanmne
1 Pasnen 1. OcHoBBI Popuyauposars
0a30BbIe MOHATHS U
CTPOEHHUS BellecTBa
3aKOHBI XUMHH
1.1 | OKO01 CtpoeHne aToMOB CocraBnsate xumuueckue |1.  Tect «CtpoeHue aToMOB
XUMHYECKHX 3JIEMEHTOB |(DOpPMYJIbl COETUHEHUI B |XUMHUYECKUX 3JIECMEHTOB u
Y IPUPOJA XUMHUYECKON |COOTBETCTBUU CO MIPUPOJA XUMUUECKOM CBSAZM.
CBSI3U CTEIICHbIO OKHMCIICHUS 2. 3amaun  Ha  COCTaBIICHUC
XHMUYECKHX DJIEMEHTOB, |XHMUYCCKHX bopmyn
MCXO/IS U3 BAJICHTHOCTH U |JIBYXaTOMHBIX COCIMHCHUI
ANEKTPOOTPHUIIATETILHOCTH |(OKCHIOB, CYJIb(UIOB, THUIAPUIOB
U T.IL.).
3. 3agaHus Ha HCIOJb30BaHUE
XHMHUYECKOU CHMBOJINKH u
Ha3BaHUU COeIMHEHUN o
HOMEHKJIaType MEXyHapOJIHOTO
COr03a TEOPETUYECKON 31
MPUKJIATHON XUMHUH Hu
TPUBUAJIBHBIX ~ Ha3BaHUU  JUIA
COCTAaBJICHUSA XAMUYECKHX
dhopmyn JIBYXaTOMHBIX
COEIMHEHNI (oKkcuaoB,
Cynb(hUI0B, THIPUIOB U T.I.) U
IPYTUX HEOPraHUYEeCKHUX
COCIMHCHHMI OTACIbHBIX KIACCOB
1.2 | OKO01 |(Ilepmonnyeckuit 3akoH U | XapakTepu3oBaTh I. Tecr «Merammueckue /
OK 02 tabnumna J[.W. XUMHUYECKHE JIEMEHTHI B |[HEMeTaJJINYECKHE CBOICTBA,
Menneneena COOTBETCTBUH C UX 3IEKTPOOTPUIIATENHHOCTD u
IIOJIOKEHUEM B CPOJCTBO K AJIIEKTPOHY
MEPUOINYECKON CUCTEME |XUMUYECKHUX 9JICMCHTOB B
XUMHYECKHUX JIEMEHTOB  [COOTBETCTBHE C UX 3JIECKTPOHHBIM
J.1. Menneneena CTPOCHUEM U TOJIO)KEHHEM B
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

[IEPUOIUYECKON CUCTEME
XUMHYECKHX  anemeHtoB  J[.H.
MeHnaeneesay.

2. [Ilpaktuueckue 3amaHusi Ha
YCTAaHOBJIEHUE  CBS3U  MEXKIY
CTPOCHUEM aTOMOB XHUMHUYECKUX
3JEMEHTOB U  TNEPUOANYECKUM
U3MCHCHUEM CBOMCTB
XHUMHYECKHX DJJIEMEHTOB H HX
COCIMHEHU B COOTBETCTBUHU C
[IOJI0KEHUEM [Iepnoanueckoit
CHUCTEME.

3. IIpakTUKO-OpUEHTHUPOBAHHBIE
TEOpPETUYECKHUE 3aJ]aHus Ha
XapaKTepU3aLUI0 XUMUYCCKHX
sJeMeHTOB: «MeTammueckue /
HEMETAJUIMYECKUE CBOICTBA,
3IEKTPOOTPUIIATENHHOCTD u
CpPOJICTBO K AIEKTPOHY
XAMUYECKHUX 3JIEMEHTOR B
COOTBETCTBUE C HUX DJICKTPOHHBIM
CTPOCHUEM U TOJIO)KEHHEM B
MEePUOINYECKOM CHUCTEME
XUMHUYECKHUX SJIEMEHTOB
.. MennenaeeBa»

Pa3gea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peakuuii

KonTposbnas paGora
«CTpoeHue BenecTsa u
XHMHYeCKHe peaKkum»

2.1

OK 01
OK 04

THuIel XUMHYECKUX
peakuuii

CocTaBnsTh peakuuu
COCITMHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMeIIeHHS,
OKHCIIUTENIHHO-
BOCCTAaHOBUTEJILHBIE
peakuuu

1. 3agaum Ha  cocTaBJEHUE
YPABHEHUN PEAKLIAMN:

—  COCQWHEHUsA,  3aMEICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCIIUTENIbHO-
BOCCTAHOBUTEJIbHBIX pEaKUUid ¢
HCIOJIb30BaHUEM MeToaa
ANIEKTPOHHOTO OallaHca.

2. 3amauyM Ha pacyeT Macchl
BEIECTBa WK 00bEMaA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH O00BEMY
OJIHOTO U3 YYacTBYIOIIHMX B
pE€aKIuy BEIIECTB; pACUETHI
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

Maccel  (00BEMa,  KOJIMYECTBA
BEILIECTBA) MPOIYKTOB PpPEaKIMH,
€CJIM OJIHO M3 BEIIECTB HMEET

MIpUMECH

2.2

DIEeKTPOUTHYECKAS
JMCCOIIMAIUS ¥ MOHHBIN
oOMeH

CocTaBnaTh ypaBHEHUS
XMMHUYECKUX PEaKInu
MOHHOro 0OMeHa ¢
ydacTuem
HEOPraHWYeCKUX BEIECTB

1. 3amanuss Ha COCTaBJIEHHUE
MOJIEKYJISIPHBIX u
peakuuMii ¢ Yy4YacTHEM KHCJIOT,

OCHOBaHUH u

MOHHBIX

coJIei,
yCTaHOBJICHHE

KHCIIOTHOCTH CpPEJIbI
2. JlabopatopHast paborta "Tumb

HU3MCHCHUA

XUMUYECKHUX peakuuii”

Pa3nen 3. Ctpoenue u
CBONCTBA
HEOPraHu4ecKHX
BeLeCTB

HccaenoBarb cTpoeHue
CBOMCTBA
HEOPraHu4ecKuX
BellleCTB

KonTpoabHnas padora
«CBoiicTBa HEOPraHU4eCcKuX
BeLECTB»

3.1

OK 01
IIK..

Knaccudukanus,
HOMECHKJIATypa 1
CTPOCHHE
HEOPTraHUYECKUX
BEILIECTB

Knaccudpunuposats
HEOpraHN4eCcKHue
BEIIIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tecr «Homenknatypa wu

Ha3BaHHE HEOPraHUYECKUX
HCXOJIs
bopmyIbl
XUMHUUYECKOM

BEIIECTB
XUMHUYECKON

u3 ux
WIn
COCTaBJICHUE
dbopMynBl HCXOAS W3 Ha3BaHUSA
BELIECTBA

0  ME¥XKIyHapOAHOMI

1581051 TPUBHAIILHOU
HOMEHKJIATYpPe».

2. 3amaud Ha pacyeT MacCOBOH
noma  (Macchl)
AJIeMEHTA (coenuHeHus ) B
MoOJIeKyJe (CMECH).

3. Ilpaktuueckue

XHMHUYECKOI'O

3aaHusl 110
KJIacCU(HKALINKI, HOMEHKIIAType H
bopmynam

BEII[ECTB

XUMHUYCCKUM
HCOPTraHNYCCKUX
Pa3IMYHbIX KJIACCOB.
4. TIlpaktuueckue
orpezesieHue
aKTUBHOCTH

3aJaHusl  Ha
XUMHUYECKON
BELICCTB B
3aBUCHUMOCTH BHJA XUMHYECKOU
CBA3M M THUINA KPUCTALINYECKON
peLIeTKH

3.2

OK 01

Dduznko-xuMHYeECKUe

YcranaBiauBaTh

1. Tect «OcobeHHOCTH
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THNBI OLIEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHust .
MeponpusTHil
OK 02 CBOMCTBa 3aBHUCHUMOCTH (PU3HUKO- XUMHUYECKMX CBOWCTB OKCHJIOB,
IK... HEOPraHUYECKUX XUMUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJIEH».
OT CTPOEHUS aTOMOB U 2. 3ajaHuss Ha COCTaBJIEHHE
MOJIEKYJ, @ TAKXKE TUIIA  |ypaBHEHUN XMUMHUYECKHUX peaKIuil
KPUCTAITTUYECKON C y4acTHeM HIPOCTBIX U CIOXKHBIX
peleTku HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIOB U
aM(OTEPHBIX AJIEMEHTOB;
HEOPraHUYECKUX KHCJIOT,
OCHOBaHUI u aM(OTEPHBIX
THJIPOKCUJIOB,  HEOPTraHUYECKHUX
COJIEH, XapaKTEPU3YIOUIUX  UX
CBOMCTBA U CIIOCOOBI MOTYyUEHUSI.
3. IIpakTuko-opueHTHPOBaHHbBIE
TEOpeTHYecKrue  3aJaHusg  Ha
CBOMCTBA u [OJy4eHUe
HEOpPraHUYECKUX BEILECTB
3.3 |OKO01 |Wnentuduxarms Hccenenosath 1. IIpakTukO-OpUEHTHPOBAHHbBIE
OK 02 [HeopraHn4eckux KaueCTBCHHBIC PEAaKIUU  |3aJaHUs o COCTaBJICHUIO
OK 04 |BemecTB HEOPraHWYECKHUX BEIIECTB |XUMUYECKUX PEAKLIHHA C y4acTHEM
HEOpPraHUYECKUX BELIECTB,
UCIIOJIb3YEMBIX TUTSE ux
HUIEeHTU(DUKAITUH.
2.JIaboparopHas pabora:
“Unentuduxanms
HEOPraHUYeCKHX BEIeCTB”
4 Pa3znen 4. Crpoenue u |UccienoBars crpoenue u|KonTposabHas padora
CBOIICTBA cBoiicTBa oprannyeckux («Crpoenue 7| CBOIICTBA
OpraHnvyecKux BellecTB OpPraHnYecKHX BellecTB)
BeIeCTB
4.1 [OKO0l [Knaccuduxamms, Knaccudummponatsb 1. 3amaHus Ha cOCTaBJIEHHE
[K... CTPOECHUE U OpraHMYeCcKHE BEUIECTBA B |HA3BaHUU OPraHUYEeCKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHHI MO TPUBHAIBHON WU

OpPraHN4Y€CKUX BCIICCTB

CTPOCHUEM

MEXIYHApOIHON
CHUCTEMaTUYECKON HOMEHKJIIATYypE.

2. 3amaHms Ha  COCTaBJICHUE
ITOJIHBIX u COKpAIIEHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYECKUX BCIIECTB

OTACIBHBIX KJIACCOB.
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTaTr 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

3. 3amaum Ha  ompejesieHue

bopmybI
OpPraHUYEeCKON MOJICKYJIbI, UCXOJISI

IIPOCTEUILIEH

13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
[K...

CBolicTBa OpraHUYECKUX
COCIMHEHUI

YcraHaBauBaTh
3aBHUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOECHUS MOJIEKYJI

1. 3amaHus Ha CcOCTaBIIEHHE
YPABHEHUN XUMHUYECKUX PEAKLUU
c y4acTHEM OpraHUYECKUX

BEIIECTB HAa  OCHOBAaHUU  HX
COCTaBa U CTPOCHHUS.

2. 3aganus
YPaBHEHUU XMMHYECKUX PEaAKIUM,
WJLTIOCTPUPYIOLTUX

CBOMCTBA C Y4€TOM MCXAaHHU3MOB

Ha  COCTaBJICHHC

XUMHNYCCKHUC

MPOTEKAHUsl JAHHBIX pEaKUuil u
TeHETUYECKOM CBSI3U
OpraHUYECKUX BEIIECTB Pa3HBIX
KJ1acCOB.

3. Pacuernnie 3aa4n

YPaBHEHMSIM PEaKIHi C y4yacTHEM

1o

OpPraHUYECKUX BELIECTB.
4. JlabopartopHas pabota
“IIpeBparieHust OpPraHUYeCKUX

BELIECTB IPU HArpeBaHUU"

43

OK 01
OK 02
OK 04
[K...

WNnentudukarms
OpraHUYECKUX BEIECTB,
HX 3HAUYCHUC U
MIPUMEHEHHE B OBITOBOM
Y POU3BOACTBEHHOM
JeATEeILHOCTH YeJIOBEKa

HUccnenosath
Ka4eCTBEHHBIE PEAKLIMU
OpraHU4YECKHUX
COCIMHEHHH OTACITEHBIX
KJ1acCOB

1.IIpakTuKO-OpHUEHTHPOBAHHBIE

3aJaHus 1o COCTaBJICHUIO
XUMHNYCCKUX peaKuHﬁ C ydacTuem
OpraHn4e€CKux BCUICCTB, B T.4Y.
HCIIOJIB3YEMBIX

uaeHTu(UKaum B

TUTSE
ObITy W©

nux

IPOMBIIIJICHHOCTH.
2.JIaboparopHas pabora:
“Unentudukanusi OpraHMYECKUX

COEIMHEHUN OTAEIILHBIX KIIacCOB”

Paznen 5.
Kunernueckue u
TePMOAUHAMMYECKHUE
3aKOHOMEPHOCTH

XapakTepu3oBaTh
BJIUSIHHE PAa3JTHYHBIX
(dakTopos Ha
paBHOBecCHEe U CKOPOCTh
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THNBI OLIEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHust .
MeponpuATHI
NPOTEeKAHUSA XHMHYECKHX peaKuui
XHUMHYECKHX peaKkuui
5 | OKO0l CKopoCTh XMMHUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpUEHTHPOBAHHBIE
OK 02 peakuuii. XMMHUYECKOE |BIMSAHHUE KOHIICHTPAIMU  |T€OPETUYECKUE 3aaHus Ha
IIK... paBHOBECHE pearupyromux BeIecTB U [aHaau3 (HakTOpOB, BIUSAIOLUIMX Ha
TEMIIEpPATypbl HA CKOPOCTh |[N3MEHEHNE CKOPOCTU XUMHUYECKON
XUMUYECKUX PEAKLUN peaKLuu. IIpakTuxo-
XapakTepu3oBaThb OpUEHTHPOBAaHHBIE 3aJaHUs Ha
BIIUSTHUE U3MEHEHUS npuMeHeHne  npuHnuna  Jle-
KOHLEHTpauuu Bemects, |[IlaTenbe JUISt HaXO0XACHUS
peakuuu cpeasl u HaIpaBJICHUS CMEIlIEHUs
TEeMIIEpaTypsl Ha PaBHOBECHS] XUMUYECKON PEaKINH
CMEIECHUE XUMUYECKOTO |M aHaiu3 (PaKTOpPOB, BIMSIOIIUX
paBHOBECHS Ha  CMELIECHUE  XMMHYECKOIO
paBHOBECHS

6 HccnenoBarb nCTUHHBIE

Pa3znen 6. PacTBopbl PacTBOPHI € 32JaHHBIMH
XapaKTepPUCTHKAMH
6.1 | OKO1 |IlonsTtue o pactBopax |PasnuuaTh UCTUHHBIE . 3agaun Ha NPUTOTOBIIEHHE
OK 02 pacTBOpLI pacTBOpPOB.
IIK ... 2.  IlpakTHUKO-OpUEHTHPOBAHHbBIE
pacueTHble 3a/laHus Ha
TUCIIEPCHBIE CHUCTEMBI,
UCTONb3yeMble B  OBITOBOH U
IIPOU3BOJCTBEHHON NEATEIbHOCTH
4eJI0BEKA
6.2 | OKO01 |HccnenoBanue cBoiictB |MccnenoBats huznko- Jlaboparopnas pabota
OK 04 |pactBOpOB XUMUYECKHUE CBOMCTBA “IIpuroroBieHue pacTBOpoB™
IIK ... HUCTHUHHBIX PacCTBOPOB

IT | IpogeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/IePKaHue (CoAepKaHue NPUKJIATHOT0 MOAYJIs)

7 Paszpnen 7. OuenuBatp nocjencTeus (3amura keiica (¢ y4yerom
Xumus B ObITY U OBITOBOI 1 Oyaymeii  mpogeccHoHAIBLHOM
NPOU3BOACTBEHHOI NPOU3BOJACTBEHHOM e TeJIbHOCTH)

AeATeJIbHOCTH AeAITeJIbHOCTH YeJIOBeKa

YyeJI0BeKa ¢ MO3ULUH
IKOJIOTHYECKOH
0e3onmacHOCTH
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THNBI OLIEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHust .
MeponpusTHil
OK 01 Xumus B ObITY U OnenuBath mocnencteust |Keiic (¢ yuetom  Oymymieid
OK 02  |npou3BOACTBEHHOMN OBITOBOI U npodeccuoHaTbHON
OK 04 |medaTenbHOCTH YETIOBEKA [MPOM3BOACTBEHHOMN NEeSITEIbHOCTH)
OK 07 NEeSTeTLHOCTH YelloBeka ¢ |Bo3Mo)kHBIE TEMBI KEHCOB:
IIK ... no3unui skojioruueckor |1. Iloremimenme  kimmMaTra o

0€30I1aCHOCTH

BBLICBOOOXKIEHNE ra3oBBIX
THIPATOB CO JIHA OKeaHa.
2. Bynymue matepuaisl ajsl aBua-

, MAIITMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele marepuansl s
COJTHEYHBIX Oarapeit.
4. JlexkapcTBa Ha  OCHOBE

PacTUTEIBHBIX MPENnapaToB
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