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1. MACIIOPT PABOYEN ITPOI'PAMMBI YYEBHOM JUCITATIINHBI
b/1.04. XUMUSA

1.1. Ob6saacTh NpUMeHEeHHUs TPOTPAMMBI
Pabouas mporpamma y4eOHON IUCHMILIUHBI SBISIETCS YacThbIO IMPOrpaMMbl MOJATOTOBKU
CHELHAINCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ DI'OC cpennero obmero oopa3oBaHus U
®I'OC no cnenmanbHOCcTH (cneruanbHOCTsIM) CITO 26.02.01 DkcruryaTanys BHYTPEHHUX
BOJIHBIX ITyTEH

1.2. MecTO AUCHMIUIMHBI B CTPYKTYype NPOrpaMMbl MOATOTOBKHM CIENHMATHUCTOB CPeIHero

3BeHAa: JIMCIUILIIMHA BXOIUT B 0011e00pa3oBareabHas MOAr0TOBKA 0a30BhIE TUCIIUTUTHHEI.

1.3. Heau 1 3a1a4u JMCHUILIMHBI — TPEOOBAHUSA K Pe3yJbTAaTaM OCBOCHUS U CHUIINHbBI

@opMUpPOBAHUE y CTYJIEHTOB IPEACTABIECHUS O XHUMHYECKOW COCTABJSAIOUIECH

€CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA KAK OCHOBBI MPUHATUS PELICHUN B )KU3HEHHBIX U
MPOU3BOJCTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI' O MOBEICHUS B MIPUPOJTHOMN cpeie.
3agaum IMCUMNIIMHBI:

1) chopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH  MPOTEKAHHS  XHMHYCCKHX
IIPOLECCOB U ABJICHUN B OKPYKAIOIIEH Cpeae, NEeJIOCTHON HAyYHOU KapTUHBI MUDPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHTb YMCHHUS COCTABISATH (OPMYJbl HEOPraHUYECKHX M OPraHUYECKHUX
BEIIECTB, YpaBHEHUS XUMHYECKUX  peEaKIuil, OOBACHITH HUX  CMBICIH,
UHTEPIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopmupoBath HaBBIKU IPOBEICHUS IPOCTEHIINX XUMHUYECKUX
HKCIIEPUMEHTAJbHBIX HCCJIENOBAaHUM C coOstofeHueM npaBuil 0€30MacHOro
oOpamieHus ¢ BEUeCTBAMHU M J1aOOPaTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHS HCIOJb30BaTh HHPOPMALMIO XHUMHYECKOTO XapakTepa U3
pa3JIMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHHUs IPOTHO3UPOBATH IMOCIEICTBUS CBOCH EATEIBHOCTH H
XUMUUYECKUX NMPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopmupoBaTh MOHMMAaHUE 3HAYUMOCTH JOCTHIKCHHH XUMHUUYECKOW HAYKH H
TEXHOJOTHH ISl pa3BUTHS COLMANBHON U MPOU3BOJCTBEHHOHN cdep.

1.4. Kosiu4ecTBO 4acOB HA 0CBOEHHE NMPOrpaMMbl THCHUTIHHBI:

Ounas popma odyuenusn
MaKCHUMaJbHON ydeOHOU Harpy3ku oOydaromierocsi 36 4acoB, B TOM YHUCIIE:
00s13aTeNIbHON ay TUTOPHOM yueOHOI Harpy3Ku o0ydaromerocst 32 4acos;
CaMOCTOSTEIIbHON paboThl 00yUaroIerocs 4 4acos.

Kox n [InanupyeMble pe3yabTaThl OCBOEHUS AUCIUIIINHBI
HAauMEHOBaHUE oOrurue JTUCLUILTMHAPHbIE
bopMUpyeEMBIX
KOMIETEHIUN

0K.01. BeiGupats | B yacTu Tpynosoro - BJIAJETh CHUCTEMOM XUMHUYECKHUX
CIOCOOBl pelIeHUS | BOCIUTAHUA: 3HAHUH, KOTOpas BKJIIOYAET
3aja4 - TOTOBHOCTH K Tpy.y, OCHOBOIOJIararoIme HIOHSTHSA
npodeccruoHaNIbHOW | OCO3HAHUE IIEHHOCTH (xumMuvecKuit JJIEMEHT, aToM
NESITeIbHOCTH MacTepcTBa, TPYA0I00HE; 9JIEKTpOHHast 000JI0uKa aroma, S-,p-,
NPUMEHHUTEIBHO K |- TOTOBHOCTh K aKTHBHOW | d-3JICKTPOHHBIE OpPOWUTATH aTOMOB,
pa3Iu4YHbIM JESATEIIBHOCTH UOH,  MOJIEKYJla,  BAJEHTHOCTb,
KOHTEKCTaM TEXHOJOTUYECKON U | BIEKTPOOTPUIATELHOCTh, CTEINEHb

COLIMAJILHOW HAIIPaBJICHHOCTH, | OKUCIEHHUS, XUMHMYECKas  CBS3b,

CIIOCOOHOCTh MHHUIIMHMPOBATh, | MOJIb, MOJISIpHAsi Macca, MOJISIPHBIH

IJIAHUPOBATh U | 00béM, YTIEPOAHBIN CKEJIET,




CaMOCTOSITENIbHO ~ BBITIOJIHSTH
TaKy¥o e TeITbHOCTH;

-  UWHTEpeC K Pa3IuIHBIM
chepam  mpodeccroHaNTbHON
JIESITEIIbHOCTH,

OsBJianenue
YHHBepPCAJbHBIMU
Y4eOHbIMU
NMO3HABATEJILHBIMH
JeHCTBUSIMH:

a) 0a3oBble JIOTHYECKHe
aefcTBHA:

- CaMOCTOSITEIIEHO
bopMyIHpoBaTh u
aKTyaJH3UpoBaTh MpodIEMy,
paccMaTpuBaTh ee
BCECTOPOHHC;

- yCTaHABIINBATh

Cym@CTBCHHHﬁ IIPHU3HAK WA
OCHOBAaHHMEC I CpaBHCHMHA,

Kiaaccu(uKanuu u
000011IeHH S

- OIpEIENATh () 0%
JIESITCIIBHOCTH, 3a/1aBaTh
napamMeTpel M KPHTEPHH HX
JOCTHKCHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH H
[IPOTUBOpEYUs B

paccMaTpUBaEeMbIX SBJICHUSX;
- BHOCHUTH KOppeKTI/IBI)I B
JIESATEIbHOCTb, OIICHUBATH
COOTBETCTBHEC pe3yJIbTaTOB
LessAM,  OLICHUBAaTb  PUCKHU
MHOCJIENCTBUN NEITEILHOCTH,

- pa3BuBaThb  KpEaTHMBHOE
MBIIIJICHUC HpI/I pGHIGHI/II/I
JKU3HEHHBIX TTPo0IieM

0) 6a3oBbIe

HCCJIeA0BATEIbCKHE
JeHCTBHSA.

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEN0BaTENbCKON "
MIPOEKTHOMN JIeSITEILHOCTH,
HaBBIKAMH paspereHus
npobiewm;

- BBISIBJIATH HpI/I'—II/IHHO-
CIICICTBCHHEIC CBS3H H
aKTyaJu3HpOBaThH 3a/auy,
BBIJIBUTATh TUIIOTE3Y ee
pemeHI/m, HaXOOIUTHb
apryMEHTBI JUTSE
JIOKa3aTeJIbCTBa CBOHMX

(GyHKIMOHATBHAS TPYIINA, pajuKal,

H30Mepus, HU30MEPBHI,
TOMOJIOTUYECKHN  PsiZl, TOMOJIOTH,
YTJIEBOJIOPO/IHI, KHUCJIOPO/I- u
a30TcoIepXKaIIne COEIUHEHMUS,

OMOJIOTMYECKH aKTHBHBIC BEIIECTBA
(yraeBopl, XKHUpbI, OCIIKK), MOHOMED,
NOJIUMEDP,  CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS,
KpUCTAJUIMYECKasi pElIeTKa, THIIbI
XUMHUYECKUX peakuui
(oKHCIUTEIBEHO-
BOCCTaHOBUTEJIbHBIE,
SHJIOTEPMHUUYECKHE, peakuuu
HOHHOTO obOMeHa), pacTtBop,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
3JIEKTPOJUTUYECKOE  JTHUCCOLIMALUS,
OKHCJIMTEND, BOCCTAHOBUTEIIb,
CKOpPOCTb XMMHMYECKOM  peaKiluu,
XMMHUYECKOE PAaBHOBECHUE), TCOPHH U
3aKOHBI  (TeOpHs  XMMHYECKOTO
CTPOCHUSI OPraHUYECKUX BEIICCTB
AM. bytneposa, Teopust
3JIEKTPOJUTUYECKUNA TUCCOLIMALINH,
MIEPUOANYECKUAN 3aKOH J..
MenpeneeBa, 3aKOH COXpPAaHEHUSA
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU  SA3BIK  XUMHUH,
(dakTonoruueckue  CBEIEHUS O
CBOMCTBAax, COCTaBe, IOJIYYECHUU H
0e30macHOM UCIIOJIb30BaHUU
BOKHEUIIIUX  HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU NEATEIIbHOCTH
YEJOBEKa,

- yMETh BBIABJISATH XapaKTEpPHBIE
MPU3HAKYU U B3aUMOCBSI3b U3YUEHHBIX
MIOHSTHUH, [IPUMEHATH
COOTBETCTBYIOIIEE TMOHATHE MpPHU
OTMMCAaHUU CTPOCHHS ¥ CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB W UX IPEBpaALICHUU;
BBISIBJISITh B3aMMOCBSI3b XUMUYECKUX
3HAHUU C MMOHATHSIMH u
MpeACTaBICHUSIMU JIPYTUX
€CTECTBCHHOHAYYHBIX TIPEIMETOB;

- YMETh HCII0Ib30BAThH
HaWMEHOBaHUS XUMHYECKHUX
COEIMHEHHI MEXIyHapOIHOTO
COK03a TEOPETUYECKOM U PUKIATHON
XUMUUA U TpPUBHAJIbHBIE Ha3BaHUs
BXHEHUIIMX  BEHmECTB  (ITHIICH,
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YTBEPKICHH, 3a/1aBaTh
rapaMeTpbl u KpUTEPHUH
peLIeHHUS;

-aHAJIM3UPOBATh IOJYYCHHbIC
B XOJ€ PpEUIeHUud 3aJa4yu
pe3yJIbTaThl, KPUTHYECKU

OIICHUBATh UX JOCTOBEPHOCTD,
MIPOrHO3MPOBATh U3MECHEHHUE B
HOBBIX YCJIOBHUSIX;

-yMETh IEPEHOCUTh 3HAHHS B
MO3HABATEIBHYIO u
MPAKTHIECKYIO obJacTu
KU3HENEATENBHOCTH;

-yMETh UHTCTPUPOBATH 3HAHUS
U3  Pa3HBIX  NPEIMETHBIX
obnacreii;

-BBIIBUTaTh  HOBBIE  HJEH,
npeiaraTh OpPUTHHAIIbHBIC
MOJIXO/IbI U PEIICHUS;
-CIIOCOOHOCTh UX
HCIIOJb30BaHKs B
[MO3HABATCIILHOM 1
COILIMAJILHOM MTPAKTHKE

aleTUJICH, [JIMLIEPUH, denomn,
(dbopManbaeru, yKCycHas KHCIIOTa,
[JIMUMH, YrapHbId ra3, YriaeKHCIbIA
ra3, amMMHaK, TalleHas W3BECTb,
Herani€Hasi U3BeCTh, IUThEBas COJA U
JIPYTHX),  COCTaBIATH  (OPMYJIBI
HEOPraHUYECKUX W OPraHUYECKUX
BEILLECTB, YPAaBHEHUS XUMHUYECKHUX
peakuuii, OOBICHATH WX CMBICI;
NOATBEPKIATh XapaKTEpHbIE
XMMHYECKHE  CBOWCTBA  BELIECTB
COOTBETCTBYIOIIMMHU
SKCIEpPUMEHTaMH W 3alucsMU
YpaBHEHUN XUMHUYECKUX PEAKIUM:
-YMETh YCTaHABJIMBATh
IPUHAJIEKHOCTh M3YYEHHBIX
HEOPTraHWYECKUX U OPraHUYECKUX
BEIIECTB K OMPEICICHHBIM KJIaccaM U
rpyImnmam COEIMHEHMI],
XapakTEepU30BaTb HX COCTaB U
BAKHEWILINE CBOWCTBA; OMNPEIECIATH
BU/IbI XUMHUYECKUX CBs3EH
(koBasieHTHa, MOHHas,
METaJUTMYECKasi, BOJOPOIHAS), THUIIBI
KPUCTAJUIMYECKUX pELIeTOK
BEILIECTB,; KJIaCCU(PUITUPOBATH
XUMHUYECKON PEaKLUu;

- copMupoBaTh MPEICTABICHUS: O
XUMHUUYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAY4YHOU KapTUHBI
MHUpa, POJM XHMHHM B TO3HAHUU
SIBJICHUH TIPUPOJIBI, (HOPMHUPOBAHUU
MBIIIJIEHUS U KYJbTYpbl JMYHOCTH,
e€ (YHKIMOHAIBHOM T'PaMOTHOCTH,

HEoO0X0 1Mo IS pelLeHus
MPaKTUYECKUX 3a1a4y u
9KOJIOTMYECKH 000CHOBAaHHOTO

OTHOLIEHUS K CBOEMY 3I0POBBIO U
IIPUPOJHOU Cpenie;

- YMCTb IMPOBOAUTH PaCUCTHI 110

XUMHAYECKHM bopmynam u
YPaBHCHHUSM XUMHUYCECKUX PEaKIIUi C
UCIIOJIb30BaHUEM bu3nIecKux
BEJIMYUH, XapaKTePU3YIOIINX
BEIIECTBA € KOJIMYCCTBEHHOM
CTOPOHBI: MaccCHI, o0beMa
(HOpMaJIbHBIE ~ YCJIOBHSI)  Ta30B,
KOJIMYECTBO BEIIIECTBA,;
HCIIOJIb30BATh CHCTEMHbIE

XUMHYCCKUEC 3HAHHA TJId HNPUHATHUA
peIJ_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX




CUTyalusIX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM

OK 02.
Hcnonb3oBarh
COBpEMEHHBIC
CpeICTBa IOUCKA,
aHalm3a u
UHTEpIpETANH
uHpopMauU 1
nH(pOpMaLIOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHaTbEHOM
NeSITeNIbHOCTH

B o0JacTu IEeHHOCTH
HAYYHOTI'0 TO3HAHMS:
-chopMupoOBaHHOCTH
MHPOBO33pPEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY
pa3BuTHE

YPOBHIO
HayKH "
00I11eCTBEHHOH MPaKTUKH,
OCHOBAaHHOTO Ha  JHAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOETO MeECTa B
MOJUKYJBTYPHOM MHUPE;
-COBEPIIEHCTBOBAHUE
SI3BIKOBOM M YHMTATEILCKOM
KYJIBTYpbI KakK CpeacTBa
B3aUMOJCHCTBUS MEXIY
JIOJIBMH U TIO3HAHMS MUPA;
-0CO3HaHHE LIEHHOCTH
HAay4YHOH JESITETBHOCTH,
T'OTOBHOCTD OCYILIECTBIISTh
MIPOCKTHYIO Hu
HCCJIE0BATENBCKY IO
JIEATEeTbHOCTh UHINBUTYAJIbHO
U B IpYIIIIE;

OeBjaaaenue
YHHBEPCAJIbHbIMHA
yuyeOHBIMHU
MO3HABATEJLHBIMH
JeHCTBUSIMM:

B) padoThI ¢ HHpOpMAanHei:
-BIIAZICTh HaBBIKAMH
MoNlydeHuss HWHGOpMalUUd U3
HMCTOYHUKOB PAa3HbIX THUIIOB,

CaMOCTOATCIIbHO
OCYHICCTBJIATH IMOUCK, aHAJIU3,
CHUCTCMATU3aluIo )51

UHTEpHpeTalnio UHPOpPMaLUU
pa3iINyYHbIX BUAOB U (opMm

MPEICTABICHHUS;
-CO3/1aBaTh TEKCTBI B
pa3nuuHbIX  ¢dopMaTax  C
YUETOM Ha3HA4YEHUs
uHbpoOpMallUd U IEJICBOM
ayJuTOPHH, BBIOMpAst
ONTUMAIbHYIO bopmy
MIPEACTABICHUS u
BU3yaJIU3alUU;

-OLICHUBATh  JOCTOBEPHOCT,

JJCTUTUMHOCTD I/IH(I)OpMaI_[I/II/I,
€€ COOTBCTCTBUC IIPABOBBIM M

-YMCTh IIJIAHUPOBATHL W BBIIIOJHATH

XUMHUYECKHUH IKCTIEPUMEHT
(npeBpaiueHue OpraHMYeCcKHX
BEIIECTB npu HarpeBaHuH,

MOJIYUCHHUC 3TUJIICHA U U3YUCHUC €TO
CBOP'ICTB, KauyeCTBCHHBIN p€akuru Ha

albJErU/bl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JeHaTypauusi OeIKOB Mpu
HarpeBaHUHU, LBETHBIE  pEaKLUU
0eIKOoB; IPOBOUTH peaxkuuu

HOHHOTO O0OMEHa, ONpeAeIATh Cpeay
BOJIHBIX PAacTBOPOB, Ka4eCTBEHHBIN
peakuu Ha cynbdar-, kapOooHaT- H
XJIOpU/I-UOHBI, HA KATUOH aMMOHHUS;
pemaTh SKCIePUMEHTAIBHBIC 3a/1a41
o TeMaM «MeTtaiby u
«Hemeramib») B COOTBETCTBUU C
NpaBUIIAMHA TEXHUKUA O€30MacCHOCTH
npu OOpaIIeHUI0 C BEIICCTBAMH U
1ab0paTOPHBIM 000opyaOBaHUEM;
IPEICTaBIATh pe3yIbTaThl
XHUMHUYECKOTO 3KCIepuMeHTa (hopme
3aIIUCHU YpaBHEHUH
COOTBETCTBYIOIIUX  PEAKIHA U
(hopMyIHpPOBATh BBHIBOJIBI HA OCHOBE
3THX PE3yJIbTATOB;

-yMETh aHAJTU3UPOBATh XUMHUYECKYIO
UHPOPMALIHIO,  TOJIy4aeMyl0 U3
pa3HBIX ~ WCTOYHUKOB  (CpenCTB
MaccoBo  MH(popManuu,  CeTh
WuTepuer u apyrue);

-BIaJIeTh OCHOBHBIMH  METOJaMHU
HAYYHOTO TIO3HAHHS BEHIECTB U
XUMHWYECKHX SIBJICHUH (HaOI0IeHue,

U3MEpEHHE, JKCIIEPUMEHT,
MOJICIUPOBAHUE);

-yMeTb NIPOBOAWUTH pacu€Tel IO
XUMUYECKUM bopmynam "
YPaBHEHHUSM XUMHUYECKUX PEAKLUH C
HCIIOIb30BAHUEM buznuecKkux
BEJIMYNH, XapaKTEepU3YyIOLINX
BEIIECTBA C KOJUYECTBAMU CTOPOHBDI:
Maccol, oObemMa  (HOpMaJlbHBIE
yCIIOBUS) ra3os, KOJIMYECTBO

BCIICCTBA, UCIIOJIb30BaTh CHCTEMHBII
XUMHYCCKUEC 3HAHHUA JId HNPUHATHUA
peIJ_ICHI/II\/'I B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusix, CBsA3aHHBIX C
BCIICCTBAMU U UX IPUMCHCHUCM
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MOPaJIbHO-3TUYCCKUM

HOpMaM;

-HCII0JIB30BATh CpencTBa
UH(POPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B PCUICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX "
OpPraHHW3aIlMOHHBIX 33/1a4 ¢
COOIIOIEHUEM TpeOOBaHMI
PTrOHOMUKH, TEXHHUKHU
0€30MacHOCTH, THTHCHBI,
pecypcocOepexeHus,
NPAaBOBBIX M STHYECKUX HOPM,
HOpM UH(POPMALIMOHHOM
0e30IacHOCTH;

-BJIAJICTh HaBBIKaMU
pacrlio3HaBaHHWs W  3alUTHI
uHpopmanuu,
MH(}OpMaLOHHON

0e30macHOCTH JIMYHOCTH,

OK 04. DddexTuBHO
B3alMO/IEVICTBOBATh
1 paboTaTh B
KOJUICKTHBE U
KOMaHfie

-'OTOBHOCTb K CaMOpPa3BUTHUIO,

CaMOCTOSATEIIBHOCTH u
CaMOOIIPEIEIIECHHUIO;
-OBJIQJICHUE HaBBIKAMH
y4eOHO-HCCIIEeI0BATENbCKOMH,
MPOEKTHBIN W  COUHAIBHOMN
JIeATEIIbHOCTH;

Oraanenue
YHHBEPCAJIbHbIMHA
KOMMYHHKATUBHBIMH
NeiiCTBUSIMHU

0) CoBMecTHast
NesiTeJIbHOCTD:

-IOHUMaTh W HCHOJIb30BAThH
MPEUMYILIECTBO KOMAHIHOW M
WHAUBUAYATbHON pabOTHI;
-IIPUHUMATh LEIN COBMECTHOMN
JIEATENBHOCTH,
OpraHU30BbIBaTh u
KOOPAMHUPOBATH JCHUCTBUS 1O
€€ JIOCTHXKCHUIO: COCTaBJISTH
IJIaH JAEHUCTBUH, paCIpelesaTh
poiM C y4YETOM  MHEHHUS
YYaCTHHUKOB, o0cyXI1aTh
pe3yabTaThl COBMECTHOM
paboThI;

-KOOPAMHUPOBATH 71
BBITIOTHSATH paboTy B yCIOBUSIX
peanbHOro, BUPTYAJIbHOIO H
KOMOMHHPOBAHHOTO
B3aUMOJCHUCTBHS;

-YMCTb IIJIAHUPOBATb U BBIIIOJHATH

XUMUYECKUN AKCIIEPUMEHT
(mpeBpaieHue OpraHUYEeCKUX
BEIIECTB npu HarpeBaHuy,

HOJy4YEeHHE 3TUIIEHA U U3yUEHHE €ro
CBOICTB, KAYECTBEHHbBIM PEAKIIMU Ha
QIBJETUABI, KpaxMall, YKCYCHYIO
KUCJIOTY; JIeHaTypanusi OeJIKOB MpHU
HarpeBaHWM, LBETHbIE  pPEaKLUU
0eIKOoB; MIPOBOJUTH peakuuu
MOHHOTO OOMEHA, ONpEENATh Cpeny
BOJIHBIX PAacTBOPOB, Ka4deCTBEHHBIN
peakuuu Ha cynb(ar-, kKapOoHaT- U
XJIOpU/I-UOHBI, HA KATUOH aMMOHHUS;
pemaTh SKCIePUMEHTAIBHBIC 3a/1a41
o TeMaM «MeTtanmib U
«HemeTtamib») B COOTBETCTBUU C
NpaBUIaMU TEXHUKH O€30MacHOCTH
Mpu OOpalleHUI0 C BEIIECTBAMHU U
1a00paTOPHBIM 000py10BaHUEM;
MIPEICTABIIATh pe3yIbTaThI
XMMHUYECKOT0 3KCIepuMeHTa (opme
3aIIUCHU YpaBHEHHU
COOTBETCTBYIOIIMX  pEaKUud |
(hopMyIHpOBATh BBHIBOJII HA OCHOBE
9THX Pe3yJIbTaTOB;




-OCYIIECTBIATh  MO3UTHUBHOE
CTpaTeruyeckoe MOBEICHUE B
Pa3INYHBIX CUTYyaIUsX,
MPOSBISATE  TBOPYECTBO U
BOOOpaKeHUe, OBITh
MHUIIUATUBHBIM

Osuanenue
YHHBepPCAJbHBIMU
peryJsiTHBHbIMH
JeHCTBUSIMH:

I) NpUHATHE ce0sl M JAPYrux
JIoen:

-IIPUHUMATH MOTHBBI u
apryMEHTHI JPYTUX JIFOJEH TPU
aHanm3e pe3yIbTaToB
NeSITeITbHOCTH,

-IpU3HABaTh CBOE TIPAaBO H
IIpaBO JIpYyrux JIIOAEH Ha
OIIINOKH;

-pa3BHUBAThH CIIOCOOHOCTH
MOJHUMATh MHUpP C TO3HIUU

JIPYTOTO YelIOBEKa;

OK 07.
ConeilicTBOBaThH
COXpaHEHUIO
OKpYKaroIlen CpeIbl,
pecypcocOepeKeHHtIo,
MIPUMEHSATH 3HAHUS
00 M3MEHECHUH
KJIUMATa, MPUHITAIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3¢ heKTUBHO
JICICTBOBATH B
Ype3BBIYAITHBIX
CUTYaITUSIX

B o0uaacTH 3K0J10rHYECKOro
BOCIIUTAHUSA

-chopmMupoBaHHOCTH
HKOJIOTMYECKOM KYJbTYPHI,
MMOHWMAaHUE BITUSTHUS
COLIMATIbHO-9KOHOMHUYECKUX
MPOILIECCOB  HA  COCTOSIHHE
MPUPOAHOMN COLIMAIbHOMN
Cpenbl, OCO3HaHHE
r1100aIbHOTO Xapakrepa
HKOJIOTMYECKUX MPOOIIeM;
-IJITAHUPOBAHUE u

OCYILECTBJICHUE JCHCTBUH B
OKPYXaIOIIEH cpejie Ha OCHOBE
3HaHUs LEeJIed yCTOMYMBOIO
pPa3BUTHS YEIIOBEUECTBA;
aKTHUBHOE HENIPUSITUE
JIEUCTBUN, MPUHOCIUIUX BpEL
OKPYXaroIleH Cpeae;

-yMEHUE MPOTHO3UPOBATH
HeOIaronpusITHbIE
9KOJIOTHYECKHE IIOCICICTBHS
MPEAIPUHUMAEMBIX JIEMCTBHI,
MpeaOoTBpalaTh UX;

-paciIupeHuc OIIbITa
JCATCIIbHOCTH 9KOJIOTHYEeCKOM
HAIIPpaBJICHHOCTH,

-OBJIaJICHHUEC HaBBIKaMH

y4e0HO-HCCIIEeIOBATENIbCKOMH,

-copMHUpOBaTh MPEACTABICHUS: O
XUMUYECKON COCTAaBJISIOLLEH
€CTECTBEHHOHAY4YHOU KapTUHBI
MUpa, POJM XHMHUHM B [O3HAHUU
SIBJIGHUU IPUPObL, B GOPMUPOBAHUU
MBIIJIEHUS U KYJbTYpbl JIMYHOCTH,
ee (YyHKUHMOHAIBHOM TI'PaMOTHOCTH,

HEOOXOIUMOH JUTSL penieHus
MPAKTUYECKUX 3ama4 u
SKOJIOTHYECKH 000CHOBAHHOTO

OTHOLIEHHUS K CBOEMY 3I0POBBIO U
IIPUPOIHOMU Cpelie;

-YMBITh co0roaTh npaBuia
9KOJIOTHYECKH 1eJ1eC000Pa3HOTOo
noBeieHuss B OBITY H TPYIOBOH
ACATCIIBHOCTH B LCIIAX COXPaHCHHA
CBOErO 3J0pOBbS U OKpyKarouien
NPUPOTHON  Cpelbl;  Y4YWUTHIBATh
OMacHOCTh BO3JEHCTBHUS Ha KUBbIE
OpPTraHnU3MBbI OIIPENICIIEHHBIX BEIIECTB,

MMOHUMAas CMBICII oKa3aTeis
MpEeAETbHO JIOITYCTUMOU
KOHLEHTPALIUU
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MPOEKTHBII ¥  COLHUAIBHOU
JIeATEIbHOCTH;
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThl

Buj yueOHoi padoThl O0bem yacoB

O06beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUIIJIMHBI 36

BT. 4.

OcHOBHOE coJiepKaHHe 34

B T.4.

TEOPETHYECKOE 00yUeHUE 18
MIPAKTUYECKHE 3aHITHSI

n1abopaTOpHBIE 3aHATHS 16

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE
(conep:kaHue MPUKJIATHOTO MOAYJISA)

B T.4.

TEOpPETUYECKOEe 00yUeHUE

INPAKTUYICCKUC 3aHATHA

CamocrosiTenbHas padboTa

B T.4. npodeccuonanbHO-OpUEHTUPOBAHHOE COEP>KAHUE 2
(comepkaHue MPUKIIATHOTO MOTYJIsI)
Ilpomesicymounas ammecmayus 8 popme oughghepenyuposanozo 2

3adema 60 6mopom cemecmpe
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2.2. TemaTHu4ecKkuii NJIAH M coep:KaHue YUeOHOH THCHMIIMHBI XUMUSI

HaumenoBanue ConepaxaHue y4e0HOro MaTepHnaJia, 1adopaTopHble H NPaKTHYeCKHe PadoThbl, CAMOCTOSITEJIbHAsI O0bem ®opmupyembie | YpoBeHb
pa3iesioB U TeM paboTa odyuyalolmuxcs, KypcoBasi padota (IpOeKT) (ec/iu npedycmompensi) 4acos KOMIIETEHIIUM | OCBOCHHS
1 2 3 4 5
OcHOBHOE coJiep>KaHue 32
Pazgen 1. OCHOBBI CTpOEHMSI BEILIECTBA 2
Tema 1.1. Ctpoenue CopneprxaHue y4eOHOr0 MaTepuaia 2
aTOMOB XMMHUYECKHUX . -
SIIEMEHTOR H TIPHPOJA 1 | CoBpeMeHHass Moaenb CTpoeHHA aToMa. CHMBONHYECKHH SA3BIK XUMHU. XUMHYIECKHH 2 OK.01 1
XUMHYECKOR CBSI3H 3JIeMEHT. DIEeKTpOoHHas KoH(urypamus atoma. Kmaccudukanus XMMHYIECKUX 3JIEMEHTOB
(s-, p-, d-amementsr). BameHTHBIE 3JCKTPOHBL. BaneHTHOCTh. DIIEKTpOHHAs MHPHUPOAA
XUMHUYECKOHN CBA3U. DIEKTPOOTPHUIATEIbHOCTh. BUAB XUMHYECKOH CBA3U (KOBaJeHTHAs,
WOHHAas, MeTaJJindecKas, BOJOPOJHAs) U cloco0bl ee 00pa3oBaHus
JlabopaTopHbie paboThI
IIpakTrueckue 3aHATUSA
Pemenue 3agaHuil Ha UCIOJAB30BAHUE XUMHUUYECKON CUMBOJIMKM U Ha3BaHUU COCAUHEHUH IO
HOMEHKJIAType MEXIYHapOAHOTO COI03a TEOPETHUCCKON U MPUKIATHON XUMHUHU U TPUBUAIBHBIX
Ha3BaHUHW U1 COCTABIICHUS XUMHYECKUX (GOPMYJ JBYXaTOMHBIX COCAUHEHHH (OKCHAOB,
cyab(GUAOB, THAPHUAOB U T.I.) U APYTHX HEOPraHMYECKUX COCIMHEHUH OTACIbHBIX KJIacCOB.
IIpakTuyeckue 3amaHUs HA YCTAaHOBJIEHHE CBI3U MEXIY CTPOCHHEM AaTOMOB XHMHUYECKHUX
3JIEMEHTOB U MEPUOJIUIECKHM U3MEHEHUEM CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCTUHECHUN
B COOTBETCTBHUHU ¢ Noa0keHUeM [lepuonuueckoil CHCTEMBI.
KonTponbHbIe paboThI
CamocrosiTenbHast paboTa 00ydJarommxcst
Tema 1.2. Conepxanne yueOHOTO MaTepraia OK.01 1
ITepuoanueckuit JlaGopaTopHble paboThl OK.02
3aKkoH n Tabmuna JILU. | [IpakTtraeckue 3aHATHS
MenzeneeBa Ilepuonnueckas cucrema xumuueckux siaemeHToB .M. MenneneeBa. dusuyeckuit cmbicia
I[lepmonuueckoro 3akoHa J[.MI. MenneneeBa. 3aKOHOMEpPHOCTH H3MEHEHHS CBOWCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX M CJIOXXHBIX BEIIECTB B COOTBETCTBHH C
MOJIOKEHUEM XHMHUYECKOro njeMeHTa B Ilepuoaunveckoit cucreme. MupoBO33peHUECKOE U
HayuyHoe 3HadeHue llepuonunueckoro 3axkoHa .M. Mengeneesa. IIpornossl JI.1I. Menaeneena.
OTKpBITHE HOBBIX XHMHYECKHX DJJIEMEHTOB. PemeHne NPaKTHKO-OPHEHTHUPOBAHHBIX
TEOPETUUYECKUX 3aJaHUH Ha XapakTepH3alUI0 XMMHUYECKHX 3JeMeHTOB «Meramindeckue /
HEMETalIJIUYeCKUe  CBOMCTBA, DJJIEKTPOOTPHUIATEIBHOCTh  XMMHUECKHUX  JIJIEMEHTOB B
COOTBETCTBUM C HMX D3JIEKTPOHHBIM CTPOEHUEM M IOJOXKEHHEM B NEPHOIUYECKOH cHUCTEME
xuMmudeckux snemenTos .M. MenneneeBa»
KoHTposnbHEIe paboThI
CamocrosTenbHas paboTa 00yyarommxcst
Pazpen 2. Xumuueckue peakuuu 6
Tema 2.1. Tumst Copneprxanue yueOHOr0 MaTepuaia 1 OK.01 1

XUMHUYCCKUX peaKIlI/IfI

1 | Kmaccupukanuss W TUNB XUMHYECKHX pEaKNHil ¢ ydacTHEeM HEOPraHWYEeCKHWX BEIIECTB.
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CocraBieHue ypaBHeHI/Iﬁ peakum‘/i COCANHCHUSA, PA3JIOKCHUA, 3aMCIICHMUA. O6M€Ha, B T.4Y.
peaxuni«i TOpCHHA, OKUCIICHUA-BOCCTAHOBJIICHU.

ypaBHeHI/IH OKHUCJIICHUSA-BOCCTAHOBJIICHMUA. CreneHb OKHUCJIICHHA. OKUCIUTENb u
BOCCTAHOBHUTCIIb. CocTaBieHue H YpaBHUBAaHUC OKHCIUTCIbHO-BOCCTAHOBHUTECIbHBIX
peaxunﬁ METOAOM DBJIEKTPOHHOTO O6ananca. OKHCIUTENLHO-BOCCTAHOBUTEILHEIE peakKuuu B
Inpupoac, MpoOM3BOACTBCHHBIX IMPOLNECCAX U KHU3HCACATCIbHOCTH OPraHnu3MoOB

JlaGopaTopHble paboThI

IIpakTHueckue 3aHsITUs

KonuuyecTBeHHBIE OTHOIICHHS B XUMHHU. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XHUMHHU H
pacyeThl IO ypaBHEHHSIM XMMHYECKHX peakuuil. Moib Kak e€JMHHLA KOJHYeCcTBa BELISCTBA.
MonsapHas Macca. 3aKOHBI COXpaHEHHS MacChl U YHEPTHHU. 3aKOH ABoraapo. MonspHHI 00beM
razoB. OTHOCUTeIbHAA IUIOTHOCTH Ta3oB. PacyeTbl Mo ypaBHEHHUSAM XHMHUYECKHX PEaKUHH C
HCIIOJIb30BAHUEM MaccChl, 00beMa (HOpMallbHbIE YCIOBUS) ra30B, KOJHYECTBA BEIlESCTBA

KonTtponsHbie paboThl

CamocrosrenpHasi paboTa 00yJaromuxcs

Tema 2.2.
DNEeKTPOTUTHYECKAS
JIACCOLMAINS 1
HOHHBIA 00MEH

ConeprxaHue y4eOHOr0 MaTepHuania

1| Teopus »saexTponuTHueckoi gucconuanuu. MoHBI. DIEKTPONHUTH, HEIIESKTPOIUTHI.
Peaxnuu nonnoro oomena. CoctaBieHue peakluii HOHHOT0 0OMeHa IIyTeM COCTaBICHHUS HX
MOJIHBIX U COKPAIIeHHbIX HOHHBIX ypaBHeHUH. KHUCIOTHO-OCHOBHBIE peaklUu. 3agaHUsA Ha
COCTaBJICHUE HOHHBIX peaKUUl

JlaGopatopHbie paboThI

Jlaboparopras pabora « TUIIBI XUMHUYECKUX PEAKIIHI.

HccnenoBanue THIOB (110 COCTABY M KOJIMUECTBY NCXOHBIX M 00pa3yIOMIMXCs BEIIECTB) M MPU3HAKOB
XUMHUUEeCKHX peakiuil. [I[poBeneHne peakiuii HOHHOTO 0OMeHa, OIIpEeAeIeHIe CPeIbl BOAHBIX PACTBOPOB.
3aaHusI Ha COCTABJICHUE MOHHBIX PeaKInit

IIpakTrueckue 3aHATUS

KonTtpomsHbIe paboThI

CTpOCHI/Ie BCIICCTBA U XUMHNYCCKUE PCAKIIUN

CamocrosTenbHas padoTa 00ydJaromuxcst

OK.01
OK.04

Paznen 3. CtpoeHne u CBOMCTBAa HEOPTAHNIECKUX BEIIECTB

Tema 3.1.

Coneprxanue yueOHOTO MaTepuaia

OK.01
OK.02
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Knaccuduxanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHMYCCKUX
BEIIECTB

1 | IIpenmer Heopranuueckod xumuu. Kiaccudukanus HeopraHudeckux BeuecTs. [IpocThic u
cimoxHble BemiecTBa. OCHOBHBIC KJIACCHI CJIOKHBIX BeHmecTB (OKCHIBI, THUIPOKCHIBI,
KUCIIOTBI, COJIH). B3aMMOCBA3b HEOPraHUYECKUX BCHICCTB. ATpETaTHBIC COCTOSHUS
BemecTBa. Kpucrtannudeckue u aMop@HbIC BeniecTBa. THINBI KPUCTANIMYCCKUX PEIICTOK
(aToMHas, MOJIEKYJISIpHAs, HOHHAs, METaJIMYecKas). 3aBUCUMOCTh (PU3MUYCCKUX CBOMCTB
BEIIECTBA OT THUMA KPHUCTAIIUYECKON pemeTKH. 3aBUCUMOCTh XHMHUYECKOW aKTHBHOCTHU
BEIIECTB OT BHJAa XHMHYECKOH CBS3M M THUIA KPHUCTAJIMYECKOW pemeTku. [IpUYUHBI
MHOTO00Opa3us BEMIECTB

JlabopartopHsie paboThI

HpaKTI/I‘{eCKI/Ie 3aHATHA

HomeHknaTypa HeOopraHMYECKHUX BEIIECTB: HAa3BaHHUE BEIECTBA MCXOIA M3 MX XHUMHUUECKOH
GbopMyJIBl HMIIM COCTaBJICHHE XHMHUYECKON (OpMyJbl HMCXOAs W3 Ha3BaHHUs BeElIECTBa IO
MexayHaponuoit (MIOITAK) wim TpuBHanpHOW HOMEHKIATYpE.

Pemenne mnpakTHUecKMX 3aJaHUN 1O KiIacCHPUKAIMH, HOMEHKJIAType W XUMHUYECKHM
¢dbopMyIaM HEOPraHMYECKHX BEIIECTB PA3JHMUYHBIX KiaccoB (yrapHbIil ra3, yriIeKHCIBIH ras,
aMMHaK, TalleHas H3BECTh, HErameHas H3BECTb, NUTbEBas cola M APYTHX): Ha3bIBaTh M
COCTaBIATH (POPMYJIBI XUMHYECKUX BEIIECTB, ONPEAEIATh NPUHAIICKHOCTD K KJaccy.
Hctounnkn xumMuueckoil mHpopmanuu (cpencTB mMaccoBod mHpopmanuu, ceTb VHTEpHET M
apyrue). [Tlouck nHpopManuu no Ha3BaHUAM, HICHTUQHKATOPAM, CTPYKTYPHBIM Gopmyiam

KoHTposbHbIe paboThI

CamocrosrenpHas paboTa 00ydaromuxcs

Tema 3.2. ®usuxo-
XUMHUYCCKHUC
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

Copepxanne yaeOHOTO MaTepHuaia

1 | Merannsl. O0uue puznueckre U XUMHUUYECKHe CBOMCTBA MeTaloB. CIIocoObI MONyUYeHUS.
3HayeHHEe METAJJIOB M HEMETAJJIOB B IMPHUPOJE M JKU3HEACSATEIbHOCTH 4YeJOoBeKa H
opranu3MoB. Koppo3us MeTamioB: BHIBl KOPPO3UH, CIOCOOBI 3aI[MTHl METAJIJIOB OT
KOpPpO3uHu

JlaGopatopHble paboThI

IIpakTHueckue 3aHsITus

CocTtaBineHue YypaBHEHHH XHUMHYECKHX peEaKIUH ¢ ydacTHEeM IMPOCTHIX M CIOXHBIX
HEOPTAaHMYECKUX BEMIECTB: METAJNIOB M HEMETAJUIOB; OKCHIOB METAJNIOB, HEMETAIOB U
aM(OTepHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHUCIOT, OCHOBAHMH W aM(pOTEPHBIX I'MIPOKCUIOB;
HEOpPTaHUYECKUX  COJeH, XapaKTepU3yIOIUX HUX CcBoMcTBa. Pemenue  mpaxTHKO-
OpPUEHTHPOBAHHBIX TEOPETHUYECKHX 3aZlaHWi Ha cBoicTBa. CocrTaB, mojdydyeHne W OezomacHoe
HCIIOJIb30BaHHUE BAXKHEHIINX HEOPTaHUYECKNUX BEHIECTB B OBITY M NMPAKTHYECKOH NeATEIbHOCTH
YeJIOBEKa

OK.01
OK.02

KoHTponbHEIe paboThI

CamocrosTenbHast paboTa 00ydJaromuxcst

Hemeranner. O6uine ¢pusndeckue 1 XUMHYECKUE CBOHCTBAa HEMETaUIOB. TUIIMYHbBIE CBOHCTBA
nemertannoB IV-VII rpynn. Knaccudukanus m HOMeHKIaTypa COeJMHEHNH HEMETAJIOB.
KpyroBopoTsl OHOTeHHBIX 3JIEMEHTOB B IPUPOAE

XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHAOB,
THIPOKCHUIOB, KHCIOT, COJNCH M Ap.). 3aKOHOMEPHOCTH B M3MEHEHUHU CBONCTB NMPOCTHIX
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BCIICCTB, BOAOPOAHBIX COCHHHCHHﬁ, BBICIIUX OKCHUJAOB M TUAPOKCHIOB

Tema 3.3. Cojeprxkanue yueOHOr0 MaTepuaia OK.01
Wnentnduxanns JlabopatopHsie paboThI 4 OK.02
HEOPraHMIECKUX JlaGopatopHas pabora «peHTH(UKALMI HEOPTAHHUYECKUX BEIIECTBY. OK.04
BCIICCTB Pemenue skcnepuMeHTaIBHBIX 3a7a4 10 XUMUYECKUM CBOIICTBAM METAJJIOB U HEMETAJIOB, 110
pacro3HaBaHUIO U MOJYYCHHUIO COCIUHEHUI METAIIOB M HEMETAJJIOB.
Unentudukanusi HEOPTaHWYECKHX BEMIECTB C HCIOJB30BaHHEM HUX (HU3UKO-XUMHUECKHUX
CBOHCTB, XapaKTepHBIX Ka4eCTBCHHBIX peakiuii. KauecTBeHHBbIC peakuuu Ha cyiabdar-,
KapOOHAT- M XJIOPUI-AaHUOHBI, HA KATHOH aMMOHHS
[IpakTuueckue 3aHsITHs
KonTtponbHbie paboThI
KontponbHas pabora 2. CBOHCTBa HCOPTaHHUCCKUX COCAMHCHHIA
CamocrosTenbHas paboTa 00ydJaromuxcs
Paznen 4. CtpoeHue u CBONCTBAa OPraHMYECKUX BEIIECTB 10
Tema 4.1. CopepxaHne y9eOHOro MaTepralia 1 OK.01
Knaccuduxanpus, 1 | IlosBieHME U pa3BUTHE OPTAHUICCKONW XMMHUH Kak HayKd. [IpenmMer opraHUYecKOl XUMUH.
CTpOCHHUE U MecTo 1 3HaUe€HHE OPTAaHUYECKOW XUMUHU B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIaTypa XUMHUYECKOE CTPOCHUE KaK MOPSAJOK COSAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJICHTHOCTH.
OpraHUYECKUX OCHOBHBIE TIOJIO)KEHHE TEOPUU XUMHUYECKOTO CTPOCHMSI OpPraHUYecKuX coequHeHuit A.M.
BELIECTB ByTtnepoBa. YriepoaHBIH CKeleT OpraHHYecKOM MOJeKyNnbl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOEHHS MOJIeKYl. MI3oMepusi U H30MEPHI.
[Moustue o ¢yHkMOHAIBHON rpymme. Pagukan. [IpuHIUOBL KiacCHDUKAMH OPraHUYCCKHX
coequHeHUH. MexayHapomHas HOMCHKJIATYpa W TPHHIUIEI HOMEHKIATYPHl OpPTaHHYECKUX
coenuaeHui. [loHATHE 00 a30TCOAEpIKAIINX COCTUHCHUSIX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yrmeBomax, kupax, Oenkax W JAp.), BRICOKOMOJCKYJSIPHBIX COCIMHEHUSIX (MOHOMEp, MOJHIMED,
CTPYKTYPHOE 3BCHO)
JlabopaTopHbIie paboTHI
IIpakTHueckue 3aHATUSA
Homenknatypa  OpraHM4ecKUX  COEJMHEHHUH  OTAENbHBIX  KJaccOoB  (HACHIIIEHHBIE,
HEHACBHIIEHHbIE W apOMaTHYE€CKHUE YTJIEBOIOPOJIbI, CHUPTHI, (EHOJBI, albJEeTUIbI, KETOHHI,
kapOoHOBBIe KHUCIOTH W Ap.) CocTaBleHHE TMOJHBIX U COKPAMIEHHBIX CTPYKTYPHBIX GOpMYI
OpPraHMYECKUX BEIIECTB OTAEIBbHBIX KJIACCOB, UCIOJB3YsI UX HA3BAHUS MO CUCTEMATHYECKOW U
TPUBUAJIBHOW HOMEHKJIATYpe (3THJICH, alleTUIIeH, TIUIepUH, GeHo, PopMalbIeTHuI, YKCyCHast
Kuciora, riaunuH). PacdeTel mpocreiimmeidr (GopMyJIBl OPraHMYECKOW MOJICKYJIBI, HCXOIS U3
3JIEMEHTHOTO cocTaBa (B %)
KonTtponbHbIe paboThI
CamocrosrenbHas paboTa 00yJaromuXCs
Tewma 4.2. CBoiicTBa Copepxanne yaeOHOTO MaTepHraia 3 OK.01
OpraHWYECKUX OK.02
COEMUHEHNH OK.04
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1 OU3NKO-XUMUYECKUE CBOICTBA OPraHHYECKHX COCIMHECHUU OTIEIBbHBIX KiIaccoB (0COOCHHOCTH
KiaccupUKaMd ¥ HOMEHKIATypbhl BHYTPH KJlacca; TOMOJOTHYECKHIl psa u obmas ¢opmyina;
n3omMepus; GU3MUYCCKHUE CBOHCTBA, XMMHUYCCKHUE CBOMCTBA; CIOCOOBI MOJYyYCHHUSI):

- IpeAcabHBIC YTJIEBOJOPOAB! (alKaHbl M IHUKJIOAJIKaHbI). | OopeHHe MeTaHa KaK OJWH W3
OCHOBHBIX HCTOYHHKOB TeIlJla B INPOMBIMIIEHHOCTH W ObITy. CBOiicTBa HPUPOAHBIX
yIJIEBOOPOAOB, HAXOXKIACHUE B IPUPOJE M NPUMECHEHHE alIKaHOB;

- HempeneJbpHbIC (aJKEHBI, AJKWHBl W AJKaJUEHBI) W ApOMAaTHUYECKHE YTIEBOIOPOIBI.
T'openne aneTuneHa Kak ICTOUHUK BBICOKOTEMIEPATyPHOTO IJIAMEHHU AN CBAPKHU U PE3KHU
METaJIJIOB

2 | - KHCIIOPOJACOAepIKAIIHE COSUHEHUS (CTUPTHI U (EHOJIBI, KAPOOHOBBIE KUCIOTHI U 3QUPHI,
anbACTUABl M KETOHBI, JXHUPBI, YIJIEBOABI) MPaKTUYECKOE IPUMEHEHHE STHUJICHTIHKOJIS,
rauuepuna, genona. [Ipumenenue Gopmanbaernna, aneranbiaeruia, YKCyCHOH KHCIOTHI.
Mpbljla KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Momlue cBoicTBa Mblia

3 | - azoTcoaepkalire COeAMHEHHS (AMUHBI 1 aMUHOKHUCIIOTHI, 0€JIKn). BeicokOMOJIeKyIsipHbIE
coeMHEHUs (CHUHTETHYECKHME M OHOJOTHYECKU-aKTUBHBIE). MOHOMeEp, MOJUMED,
CTpyKTypHOe 3BeHO. I[lomummepusanusi O>THIEHa KaK OCHOBHOE HaNpaBIE€HUE €TI0
UCTHONb30BaHMA. [ eHeTHUeCKas CBA3b MEXIY KIacCaMU OPraHUYECKUX COEJHHEHUN

JlaGopaTopHble paboThI

JlabopaTtopHas pabota «IIpeBpamenus opraHMdYeCKIX BEIECTB IPH HATPEBAHUU Y.
[Momydenne sTHICHA M W3ydYEHUE €TO CBOICTB. MoaennpoBaHUe MOJIEKYT U XUMHUYECKHX MPEBPAICHAN
Ha [IpUMepe 3TaHa, TWICHA, alleTWICHA U JIp.

HpaKTI/I‘{eCKI/IC 3aHATHA

CBoiicTBa OpraHMYECKHX COCIMHEHUH OTAEIbHBIX KJIAaCCOB (TPHUBHANBHASA M MEXIyHapoIHas
HOMEHKJIaTypa, XHMHUYECKHE CBOWHCTBAa, CHOCOOBI TOJYdYEeHHS): MpeAeiabHble (aJIKaHBl H
LIUKJIOAIKaHbl), HeNpeaeabHble (aJKEeHbl, aJKUHBI ¥ alKaJHeHBl) M apoMaTHYEeCKHe
yIJIEBOJOPObI, CHUPTHI U (EHOJBI, KAPOOHOBBIE KHUCIOTHI M 3(GUPHI, allbJAeTUbl U KETOHBI,
AMHHBl UM AMHUHOKHCIOTBHI, BBICOKOMOJIEKYISpHBIE COEIAMHEHHUA. 3aJaHUs Ha COCTaBJIEHHUE
YPaBHEHHI XUMHYECKMX pEaKOUi C ydacTHEM OPraHMYECKHX BEIIECTB Ha OCHOBAaHUU HUX
COCTaBa U CTPOCHUA

CocTaBineHue cxeM peaknuii (B TOM YHCIE IO NPEMIOKEHHBIM I[EeNOoYKaM MpEeBpaIICHHI),
XapaKTepU3YIOIUX XHUMHYECKHE CBOWCTBAa OPraHUYECKHX COECJUHEHUH OTHEJbHBIX KJAacCOB,
Cmoco0Bl WX TMOJNYYCHHS W Ha3BaHHEC OPTAaHUYCCKUX COCAMHCHHUW WO TPHUBHAIBLHOU HWIIH
MEXIYHapOJAHOH CHUCTEMAaTHU4e€CKOW HOMEHKJIaType. PenieHue NpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKHX 3aJlaHUM Ha CBOMCTBA OPraHMYECKUX COCJAMHEHUHN OTAEJbHBIX KJIACCOB

KontpomnsHbie paboTh

CamocrostenbHast paboTa 00ydarommxcst

Tema 4.3.
Wnentudukanmys
OpPTaHUYECKUX
BEILIECTB, MX
3HAUYEHHE U
MIPUMEHEHUE B

Coneprxanue yueOHOTO MaTepuaia

1 | buooprammueckue coeauHeHUs. IIlpuMeHeHne W OwWoJOTHYECKas POJb YTIEBOJIOB.
Okucienue YTJI€BOAOB - UCTOYHUK DHEPIUU KUBBIX OPTraHHU3MOB. OobOmxactu NPpUMCHCHUSA
aMuHOKHCIOT. lIpeBpamenus OenKOB MHUINM B opranusMme. buomormdeckne (yHKIIUH
OenkoB. buomornueckme QYyHKIIUU XKUPOB. Polp opraHumvyeckod XWUMHUH B pPEIICHUHU
npoOJieM MuIeBoi 0€30MaCHOCTH

OK.01
OK.02
OK.04
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OLITOBOH U
MPOU3BOJICTBCHHOM
NESITEILHOCTH
yeJ0BeKa

2 | Ponp opraHum4eckoil XMMHHM B pelICHWU NPOOJEM JHEPreTHUYEeCKoi Oe30macHOCTH, B
pPa3sBUTUN MEIHMIUHBI, CO3/JaHUU HOBBIX MaTEpHalOB, HOBBIX HMCTOYHHKOB DHEPTrHH
(anpTepHAaTHUBHBIE UCTOYHHUKHU 3Hepruu). OnmacHOCTh BO3AEHCTBUSA Ha XKUBBIE OpPTaHU3MBI
OpPTaHMYECKHUX BEUIECTB OTHEJIBHBIX KJIaccoB (Yri€eBOXOPOABI, CHUPTHI, (EHOJHI,
XJOpOpPraHUYEeCKUEe MPOU3BOJHBIC, alBAETHUIBl M Jp.), CMBICI II0Ka3aTeisi NpelesibHO
JONyCTHUMOM KOHIEHTPAIUH

JlaGopaTopHble paboThI

JlabopaTtopHast pabora: «MaeHTHdUKanUsA OPraHMYECKUX COCJUHEHHUH OTACIBHBIX KIACCOB»
WNnentudukanus opraHMdeCKMX COCTMHEHHH OTACIBHBIX KJIACCOB (Ha MPUMEpPE aabJeTrHIOB,
Kpaxmamna, YKCYCHOI KHCIOTBHI, OCGJIKOB M T.N.) C MCHOJb30BAaHHEM HX (DU3MKO-XHMHYECKHUX
CBOMCTB M XapaKTEpHBIX KAa4CCTBEHHBIX peaknuii. JleHatypamus Oelka NIpH HarpeBaHUH.
IIBeTHBle peaknun OeakoB. BO3HMKHOBEHHE AaHAJWTHYECKOTO CHTHAJIa CTOYKH 3PEHHS
XHUMHYECKHUX MpOLEeCcCOB INpPH MNPOTEKAaHHMHM KAaueCTBEHHOW peaKkUHH, MO3BOJIAIOLIEH
UICHTU(OUIIMPOBATH NPEIIOKEHHBIE OpraHNYecKUe BellecTBa

IIpakTrueckue 3aHATUSA

KonTtposbHbie paboThI

KonrponbHas padora 3. CTpyKTypa 1 CBOICTBa OPraHMYECKHUX BEILECTB

CamocrosTenbHasi paboTa 00yJaromuxcs

Pa3z[en 5. Kunetnueckue u TEPMOANHAMHUYCCKUEC 3aKOHOMCPHOCTH IMIPOTCKAHUA XUMHUYICCKUX peaKI_[I/Iﬁ

CkopocThb Coneprxanue yueOHOrO MaTepuaia OK.01
XAMHICCKHX 1 | CkopocTh peakiuu, €€ 3aBUCMMOCTb OT Pa3JMYHBIX (PAKTOPOB: NMPUPOJBI PEArUPYIOLIMX OK.02
PCaKIHH. BEIIECTB, KOHIEHTPAIUU PEATUPYIOIUX BEUIECTB, TEMIIEPATYPHI U IIOLIAU PEAKIHOHHOM
Xumueckoe HOBEPXHOCTH. TemnoBsle 3(Q(PEKTHl XHMUYECKMX pPeaKIui. DK30- M DHIOTEPMHUYECKHE,
paBHOBeCHE pPEaKIHH.
O6paTuMocTh peakiuil. XHUMHYECKOE PABHOBECHE M €r0 CMEIIEHHE 0] AeHCTBHEM
pasnu4YHBIX (aKTOPOB (KOHLIEHTPALUs PEATEHTOB WIIM TPOAYKTOB DPEAKIHHU, JABJICHHE,
TEMIIEpaTypa) s CO3JaHuUs ONTUMAJbHBIX YCIOBHH IPOTEKAHUS XUMHYECKHUX MIPOIECCOB.
ITpunnun Jle lllatense
JlabopaTopHsle pabOThI
IIpakTudeckue 3aHATHUS
PemieHue TNPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHWii Ha aHanu3 (AKTOPOB, BIHUAIOIUX Ha
U3MEHEHNE CKOPOCTH XMMHUUYECKOW PEaKIuK, B T.4. C MO3UIMI DKOJIOTHIECKH 1EIECO00Pa3HOTO
NOBEJEHUS. B OBITY M TPYAOBOW JEATENBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBbA U
OKpY XKawIel NTpUupoJHON cpesbl.
Peuenre MpakTUKO-OPUEHTUPOBAHHBIX 3aaHuil Ha npumeHenue npunuuna Jle-llatense mius
HAXOXICHMS HAIpaBJICHHS CMEUICHHUS PABHOBECHS XMMHUYECKON pEaKIMU W aHalnu3 (pakTOPOB,
BIMSIONIMX HA CMENICHME XMMHYIECKOTO PABHOBECHS
KontpomnsHbie paboTh
CamocrostenbHas pabota 00yuaronmxes
Paznen 6. PactBopbl
Tema 6.1. [Tonsitue o | Coneprxanue yd4eOHOro Marepuana OK.01

17




pacTBopax 1 | PactBopenne kak ¢uszuko-xumuyeckuit npouecc. PactBopsl. CrocoObl NMpUTOTOBIECHHUS OK.02
pactBopoB. PactBOopuMocTh. MaccoBass mojs pacTBOpeHHOro BemecTBa. CMbICH OK.07
nokasaTesis IMpeNesbHO JOMYCTUMONH KOHIEHTPAllMM W €ro HCIOJb30BaHHE B OI[CHKE
9KOJIOTHYECKOH 0€30MacHOCTH.
[IpaBuna 3KOJIOTHYECKH 11eJIeCO000pa3HOTO MOBEAEHHS B OBITY U TPYAOBOH AEATEIHHOCTH
B I€JAX COXPAHEHHS CBOEro 3I0POBbS M OKpYXKAalOMEeH HPUPOAHOI Cpeabl; OMAacHOCTH
BO3ICHCTBHS Ha )KUBBIC OPIaHU3MBI ONPEACICHHBIX BEIIECTB.
Pemenne mpakTUKO-OPHEHTHPOBAHHBIX PACUECTHBIX 3aJaHUHW HAa PACTBOPHI, UCIIOIb3yEMBIC
B OBITOBOI M MPOM3BOACTBEHHON ESTEIBHOCTH YEIOBEKA
JlaGopaTopHble paboThI
[IpakTuueckue 3aHATHS
KonTtpombHbie paboThI
CamocrosTenpHas paboTa 00ydJaromxcst
Tema 6.2. Coneprxanne yueOHOTO MaTepHuaia OK.04
HccfeHOBaHHe JlaGopaTopHsble paboThI
CBOMCTB pacTBOPOB Jla6opaTopHas paborta «IIpUTOTOBIEHHE PACTBOPOBY.
[IpuroToBiieHue pacTBOPOB 3afgaHHON (MaccoBOM, %) KOHUEHTpanmuu (C TPaKTHKO-
OPUEHTHPOBAHHBIMH BOIIPOCAMH) U ONIpEJIEJIEHUE CPe/Ibl BOJHBIX PacTBOPOB. Pemenue 3ai1au Ha
MPUTOTOBJICHUE PACTBOPOB
[MpakTryeckne 3aHATHA
KonTponbHbIe paboThI
CamocrosrenpHas paboTa 00yyaromuxcs
[TpodeccroHabHO-OPHEHTHPOBAHHOE coiepkKaHue (CoJiepKaHue MPUKIATHOTO MOIYJIS)
Paznen 7. Xumus B OBITY M IPOM3BOJICTBEHHOI JESITEIHOCTH YeIOBEKa
Xumus B OBITY U Coneprkanne yueOHOTO MaTepuaia OK.01
MPOU3BOJCTBEHHOM JlaGopaTopHbIe PaboTbI OK.02
ACHTCIIBHOCTH ITpaKkTHYECKHUE 3aHATHS OK.04
YyeJloBeKa OK.07

IMouck 1 aHAJIKU3 KEHCOB O MPUMEHECHUHN XMMUUYECKUX BEIICCTB U TEXHOJIOTHH C yUeTOM Oy aymiei
npodecCHoOHaNbHON [MEATCTBHOCTH N0 TeMaM: BaXXHEHIIWE CTPOHWTEIbHBEIE MaTepHUalHl,
KOHCTPYKUMOHHBIE MaTepHuaibl, KpPacKH, CTEKJIO, K€paMHKa, MaTEpPHaJIbl I 3JIE€KTPOHHKH,
HaHOMAaTepualbl, TEKCTUJIbHBIE BOJOKHA, HCTOYHUKH YHEPTUHU, OPTaHUUYECKHUE U MUHEPAJIbHBIE
yI0OpeHUs, TEeKapCTBEHHBIE CPEICTBA, OBITOBAS XUMHUS.

3amuTa: I[IpeacraBieHue pe3yabTaTOB pEMICHUS KeWCOB B (GopMe MHHHU-IOKIAIOB C
npe3eHTanue

KonTponbHbie paboThI

CamocrosrenbHas paboTa 00ydJaromuxcs

Hogselimne 10CTUXEHUS XUMUYECKON HaAYKU U XUMHUYECKOU TEXHOJOTUU. Ponp xumuu B
o0ecreuyeHnH IKOJIOTHYECKOM, IHEPTETUUESCKON U MUIIEBOI 0€30MacHOCTH, Pa3BUTHH
MeIunuHEL. [IpaBuiia moucka ¥ aHanu3a XMMUYCCKOW HHPOPMAIMU U3 PA3ITUYHBIX HCTOUHUKOB
(HaydHas W yucOHO-Hay4YHas JUTEPaATypa, CpeAcTBa MaccoBoil mHGopmanuu, ceth MHTEpHET)

[TpomexyTouHas arrecrauys 1o Jucuuminge (audppepeHnupoBaHHbIN 3a4eT)
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| | Bcero |

36

Jlnist XapaKTepUCTUKU YPOBHSI OCBOCHHS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIeIyIoImue 0003HaYeHU:

1. o3HakoMHTENbHBIN (Y3HABAaHHUE paHEe U3YYCHHBIX 00BEKTOB, CBOMCTB);,

2. PEeNpOIyKTUBHBIN (BHIMIOTHEHHUE JEATSILHOCTH MO 00pasily, HHCTPYKIIMH UIIU MO PYKOBOJICTBO);

3. TMPOIYKTHBHBIH (TNIAHKPOBAHUE M CAMOCTOSATEIHHOE BHIMIOJIHEHUE JICSATEILHOCTH, PEIICHNE MPOOJIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI TUCHUTIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecreYeHn o
Peanuzanus yueOHOM AMCHUTUIMHBI TPEOyeT HATUYKS y4eOHOTro KabuHeTa XMMHH.
O06opyaoBaHue yueOHOTO KaOHWHEeTAa:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YHArOIIUXCS;

- pabouee MeCTO MpenojaBares;

- BBITSDKHOH 1IKa(; TeMOHCTPAIIMOHHBIH CTOI;

- KOMIUIEKT y4eOHO-HarJIsAHbIX TOCOOUH 110 XMMHUU;

- MUKPOJ1a00paTopuu sl 00y4aronuxcs, HAOOp XMMHYECKON TOCY bl U PEaKTHBOB.
TexHuueckue cpencTBa 00ydeHus:

- IEPCOHANIbHBIN KOMIIBIOTED, JIOKAJIbHAS CETh C BHIXOAOM B Internet,

- MyJIbTUMEIUUHBIN TPOEKTOP,

- IPOCKIIMOHHBIN JKPaH.

3.2. UudopmanmnoHHoe odecriedeHHe 00yUeHust

[lepeuenr pexkoMeHAyeMbIX Y4eOHbIX u3naHuil, WHTepHET-pecypcoB, AOMOIHUTEIBHON
JTUTEPATYPBI

OcHOBHbBIEC UCTOYHHKHU:

1. Tmmnaka, H. JI. 3agaum u ynpakHeHUs 110 o0Imeil Xxumun [IJ1eKTPOHHBIN pecypc]| : yueb.-
npaktud. nocodue / H. JI. I'muuka; mon pen. B. A. [lomkosa, A. B. babkoBa. — 14-e m3a. —
OnekTpoH. aaH. — M.: U3narensctBo FOpaiit, 2020. — 236 c. - Pexxum noctyna:
https://urait.ru/viewer/zadachi-i-uprazhneniya-po-obschey-himii-449820#page/1

2. Jle6emeB, 1O. A. Xwumus [IneKTpOHHBbIN pecypc| : ydYeOHHMK IS CPEIHETO
npodeccuonansHoro obpazosanms / 0. A. JleGenes, I'. H. ®anees, A. M. T'ony6es, B. H.
[TammoBait; mox obmieit penaknueti I'. H. ®aneeBa. — 2-¢ uz ., nepepad. u gom. — M.: I3gaTenbcTBO
FOpaiit, 2020. — 431 c. — Pexxum nocryma:

https://urait.ru/viewer/himiya-452143#page/1

JlomoTHATETbHBIC UCTOYHUKH:

3. Tabpuensn, O. C. Xumust 1151 Tpodeccrii U CrIelHalIbHOCTEN TEXHUIECKOoro npoduis [Tekcr] :
Y4eOHHMK JJIs CTY/. YUpexaeHui cpel. npod. odpazosanus. / O. C. 'abpuensn, U. I'. Octpoymos.
- M.: U3natenbckuii neHtp «Akagemusi», 2018. — 272 c.

4. MapreiaoBa, T. B. Xumus [Tekct] : yaeO6uuk u npaktukym st CI1O / T. B. MaprsiHoBa, .
B. Apramonosa, E. b. 'ogynos. - M.: U3aarensctBo FOpaiir, 2018. — 393 c.
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4, KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS JUCLHUIIJIUHBI

KoHTpo/Ib M OleHKa pe3yJbTaTOB OCBOCHMS JAUCLUILIMHBI OCYILECTBIIAETCS IpenojaBaTeieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a0OpaTOpHBIX padoT, TECTUPOBAHUS, a TAKKE

BBITIOJTHEHU A O6y‘laI-OH_II/IMI/IC${ HUHAUBUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHCHOB&HHﬁ.

No | OK/TIK | Mopyns/Paznen/Tema Pesynbrar 00yuenus TumbI OLIEHOYHBIX
MEPONPUATHH
1 | OcHoBHOE coziep:KaHue
1 Pa3nea 1. OcHoBBI Dopmy./IMpOBaTH
CTpOeHMs BellecTBa | 0a30Bble MOHATHS U
3aKOHbI XUMHUH
1.1 | OK 01 CTtpoeHue aToMOB CocraBiaTs xumuueckue | 1.3amaun Ha
XUMHUYECKUX (bopMyJIBl COCIMHEHUN B | COCTAaBIICHHE
AJIEMEHTOB U NMPUPOJA | COOTBETCTBUU CO | XUMHUYECKHUX bopmyn
XMUMHUECKOH CBSI3U CTETEHbIO OKHUCJICHUS | IByXaTOMHBIX
XUMHYECKHX DJIEMEHTOB, | COEIMHEHUH (OKCHIOB,
UCXOJISl U3 BaJICHTHOCTH M | Cylb()HUIOB, TUAPUAOB U
AIIEKTPOOTPHUIIATSILHOCTH | T.I1.).
2.3ananue Ha
UCIIOJIb30BaHUE
XUMUYECKON CHMBOJIUKH
U Ha3BaHHUE COEIUHEHUs
o HOMEHKJIAType
MEXIyHapOJHOTO COH03a
TEOPETUYECKOMN 51
OPUKIAJTHON XUMHUU U
TPUBHAIBHBIX HAa3BaHUU
TUIs COCTaBJICHUS
XUMUYECKON bopMbI
JIBYXaTOMHBIX
COCIMHEHUIN  (OKCHJIOB,
Cynb(hUI0B, TUAPUTOB) U
JIPYTUX HEOPTaHUYECKHUX
COEIMHEHUI OTAEIbHBIX
KJIACCOB
12 | OK 01 | I[lepuogmueckwmii XapakTepu3oBaTh 2.IlpakTuyeckue
OK 02 | 3akon u Tabnuna .M. | Xumudeckue 37eMEHTHI B | 3aJaHUs Ha
Menneneesa COOTBETCTBUM  C  HX | yCTAaHOBJICHHE CBSI3U
MI0JIO)KEHHUEM B | MEXIY CTpOEHUEM
NEPUOANYECKON CHCTEME | aTOMOB XUMUYECKHUX
XUMHYECKUX 3JIEMEHTOB | SJIEMEHTOB U
.. Menneneesa [IEPUOANYECKUM
W3MEHECHUEM CBOWCTB
XUMUYECKUX DJIEMEHTOB
U WX COEIWHEHHH B
COOTBETCTBUU c
M0JIO)KEHUEM
[Iepuonnueckon
CUCTEME
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2 Paznea 2. XapakTepu3oBaTh
XumHuYecKkue THIIBI XUMHYECKHX
peakuuu peakuuii
21 | OK 01 Tunel XUMHYECKUX CocCTaBiITh peakuuu | 1.3amaun Ha
OK 02 | peakuuit COEIMHEHMUS, COCTaBJICHUE YpaBHEHUS
pas3ioxkeHus, oOMeHa, | peaKIIHii:
3aMelleHus, -COCTUHECHHUS,
OKHUCJIUTEIBHO- 3aMelleHus,
BOCCTaHOBUTEIbHOMN pa3ioxeHus, OOMeHa;
peakuuu -OKHUCIUTENbHO-
BOCCTaHOBUTEIIbHBIX
peakuuii c
UCIIOJIb30BaHUEM METOJa
3JIEKTPOHHOTO OaJiaHca.
2. 3agaun Ha pacuer
Macchl BEIIECTBAa WIIU
o0bema ra3oB 1o
U3BECTHOMY KOJUYECTBY
BEIIECTBA, MacChl WU
00BEMBI  OIHOTO W3
YUYaCTBYIOUINX B PEAKIINU
BEIIIECTB; pacueTsl
MaccChl (oOBema,
KOJIMYECTBO  BEIIECTBA)
IPOTYKTOB peaxmmm,
€CJId OJIHO W3 BEIIECTB
UMEET IPUMECH
2.2 Onextponutuyeckass | CocraBisaTh  ypaBHeHus | 1.3amaHus Ha
JVICCOIMALIUS 1 XUMHAYECKHX peakiuii | cocTaBICHUE
MOHHBIN 00OMEH MOHHOTO  OOMEHa  C | MOJIKYJISIPHBIX u
ydacTHeM WOHHBIX  PEaKIuu  C
HEOPraHMYECKUX BEIIECTB | yJacTueM KUCIIOT,
OCHOBAaHMII U  COJICH,
yCTaHOBJICHHE
U3MEHEHHE KUCIOTHOCTH
Cpelbl
2.JIaboparopHast pabota
«Turmbr XUMUYECKHUX
pEAKLIHIN
3 Pa3nea 3. Ctpoenune | MccaenoBarb cTpoeHune
U CBOiicTBA U CBOiiCTBa
HEOPraHM4YecKux HEOPraHMuYecKuX
BellecTB BellIeCTB
3.1 | OK 01 | Knaccudpuxkarnus, Knaccudunuponatsb 1 .IlpakTuyeckue
HOMEHKJIaTypa 1 HEOpPTaHUYECKHe 3aJaHHS o
CTpOEHHE BEIIIECTBA B COOTBETCTBUU | KJaccu(UKaluy,
HEOPTraHMYECKUX C X CTPOCHHEM HOMEHKJIAType "
BELIECTB XUMHUYECKHM (opMyIam
HEOPTaHUYECKUX
BELIECTB Pa3IUYHbBIX
KJIACCOB.
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2.3agaun  Ha  pacuer
MaccoBOM JOJH (Macchl)
XUMHUYECKOTO DJIEMEHTa

(coenuHeHMS) B
MOJIEKYJie (CMecH)
3a/laHus 1o
KJIaCCU(UKAIINH,
HOMEHKJIaType u
XUMHUYECKUM (OpMyIIaM
HEOPraHUYECKUX
BEII[ECTB pa3IMYHBIX
KJIACCOB
3.2 | OK 01 | ®usuko-xumuueckue | YCTaHABIUBATh 1.3ananus Ha
OK 02 | cBoiicTBa 3aBUCUMOCTb (GU3HUKO- | COCTABJIICHHE ypaBHEHUU
HEOPTaHUYECKUX XUMHUYECKHIX CBOMCTB | XUMHUYECKUX DPEAKIHH C
BEIIECTB BEIIECTB OT CTPOCHHS | yUeTOM  MPOCTHIX U
aToMa U MOJIEKYJI, @ TAKXKE | CIIOKHBIX
TUNA  KPUCTAITMYECKOW | HEOPraHMYECKHX
pereTku BEIIECTB: OKCHJIOB
METaJIJIOB, HEMETAJIIOB U
aM(pOTEePHBIX AIIEMCHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHMI u
aM(dOTepHBIX
TUAPOKCHJIOB,
HEOPraHUYECKUX COJICH,
XapaKTEPHU3YIOIMUX  HUX
CBOMCTBA U  CHOCOOBI
MOJTyYCHUS
2.IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHus
Ha CBOICTBa u
MOJTy4eHUs
HEOPraHUYECKUX
BEIIECTB
3.3 | OK 01 | UnenTuduxarms Hccnenosath 1.ITpakTuko-
OK 02 | Heopranudeckux KaueCTBECHHBIEC PEAKIIUU OPUEHTHUPOBAHHBIE
OK 04 | BemectB HEOPraHUYECKUX 3a7aHus o
BEIECTB COCTaBJICHUIO
XUMHUYECKUX PEaKIUh C
y4acTUEM
HEOPTaHUYECKUX
BEILECTB, UCIOJIb3YEMBIX
JUTSL UX WICHTU(UKAIAN
2.JIaGoparopHas pabora:
«neratudukarus
HEOPTaHUYECKUX
BEIIECTBY»
4 Pa3nea 4. Ctpoenune | UcciaenoBarb cTpoeHune

M CBOHCTBA

M CBOHCTBA
OpPraHuYecKHUX BellecTB
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OPraHu4YeCKuXx
BeIIECTB

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTraHUYECKHUX
BEILIECTB

Knaccudunuposars
OpraHUYeCKHE BEIIECTBA
B COOTBCTCTBHUU C HX
CTPOCHUEM

1.3apanus Ha
COCTaBJICHHE Ha3BaHHI
OpraHUYECKUX
COCTUHEHUN o
TPUBHAIIBHON u
MEKTyHapOAHOMN
CHCTEMaTHUYECKOI
HOMEHKJIAType
2.3amanue Ha
COCTaBJICHHE MOJHBIX H
COKpAaIICHHBIX
CTPYKTYpPHBIX  (hopmyi
OpraHUYECKUX BEIIECTB
OTJIENTBLHBIX KJIACCOB
3.3agaun Ha
onpeaeieHue
IIpOCTEeHIIEH
OpraHU4YeCcKOu
MOJIEKYJIbI, HUCXOIs W3
3JIEMEHTHOTO cocTaBa (B
%)

(bopMyJIbI

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OPraHUYEeCKHUX
COeIMHEHUN

YcraHaBiauBaTh
3aBHCHUMOCTh
XHUMHYCSCKHX CBOJMCTB
OpPraHUYeCKHX  BEIIECTB
OT CTPOEHUS MOJIEKYJI

¢duzuko-

1.3amanus Ha
COCTaBJICHHE YypaBHEHUS
XUMUYECKUX PEaKIUh C
y4acTHEM OPTraHMYeCKHUX
BEILLIECTB HAa OCHOBaHUU
UX COCTaBa U CTPOCHHUS
2.3amanus Ha
COCTABJICHUE ypAaBHEHUU
XUMUYECKUX  PEaKILHi,
WJUTFOCTPUPYIOLIUX
XUMHUYECKHUE CBOICTBA C
YYETOM MEXaHU3MOB
MPOTEKaHUs JTAHHBIX
pPEaKUHUH U TEHETUYECKOMN
CBSI3U OpraHUYECKUX
BEIIECTB Pa3ITUYHBIX
KJIaCCOB

3.PacueTtHble 3amauM 10
YPaBHEHUSAM peaKLHil ¢
Y4eTOM  OpPTraHMYeCKHUX
BEILIECTB
4.JIaGoparopHast pabota
«IIpespatenus
OPTaHWYECKUX BEIIECTB
IpU HArPEBAHUM

4.3

OK 01
OK 02
OK 04

Nnentndukanus
OpraHUYECKUX
BEIIIECTB, UX 3HAYCHUE
U IPUMEHEHHUE B

Uccnenosarts
KaueCTBEHHOU
OpraHNYEeCKHUX

peaxkuuu

1.IIpakTuko-
OPHUEHTUPOBAHHBIE
3a/1aHus o
COCTABJICHUIO
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OBITOBOI U

COEOUHEHUN OTHEIbHBIX

XUMUYECKUX PEaKLUuh C

IIPOM3BO/ICTBEHHOM KJIaCCOB YY4€TOM  OpraHMYEeCKHX
JeSITEIIbHOCTH BELIECTB, B T.4.
4eJI0BeKa UCMONB3YEMBIX I HX
UICHTU(HUKAIMKA B OBITY
U IPOMBIIIIEHHOCTH
2.JIaGoparopnast pabota
«Mnentuukanus
OpraHMYECKUX
COEMHEHUIN pPAa3IUYHbIX
KJIACCOB»
5 Pazjean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHUE KOHLIEHTPALUH
TePMOANHAMHYECKHE | pearnpyoluX BelecTB
3aKOHOMEPHOCTH U TeMmIepaTrypbl Ha
NPOTEeKAHUS CKOPOCTb XHMHYECKHX
XHMHYECKHX peaxkuui
peakuuii
5 | OKO01l | Cxkopoctb XapaxkTepus3oBaTh [IpakTuko-

OK 02 | XuMUUYECKUX PEaKUMH. | BAMSHUE KOHIEHTPALUU | OPUEHTUPOBAHHbIE
XuMHYECKOe pearvpyoIlrx BEeIECTB U | TEOPETUUECKUE 3adaHUS
paBHOBECHE TeMIIepaTypsl Ha | HA aHauu3  (aKTOpOB,

CKOPOCTb ~ XMMHMYECKHX | BIUSIOLIUX Ha

peakuui U3MEHEHHUs CKOpPOCTH

XapakTepu3oBaTh XUMHYECKON peaKIuu

BIIMSIHUE n3MeHenus | [IpakTuxo-

KOHIEHTPAllUU BEILECTB, | OPUEHTUPOBAHHBIE

peakuus cpeabl U | 33J]aHHe Ha NPUMEHEHUe

TEMIIepaTypbl Ha | npuHouna Jle-Ilarense

CMEILIECHUE XHMHYECKOTO | s HaXOXJCHUS

paBHOBECHS HaIpaBJIEHUE CMEIEHUs
paBHOBECHS XUMHUYECKON
peakuuM M aHaJIu3
(GakTOpOB,  BIUSIOMIUX
HaCBILICHHbIE
XUMHYECKOTO
paBHOBECHSI

6 Pa3nen 6. PactBopsl | MccienoBaTh MCTHHHBIC
PACTBOPHI € 3aJaHHBIMH
XaPaKTEePUCTHKAMHU
6.1 | OKO01 | Ilonstie o pactBopax | Paznmuuars uctuHHble | 1.3amaun Ha
OK 02 pacTBOPLI IIPUTOTOBJICHUE

pacTBOpOB
2.IlpakTuko-
OpUEHTUPOBAHHBIE
pacyeTHble 3aJaHUs Ha
JUCTIEPCHBIE  CHUCTEMBI,
UCIIOJIb3yEMBIE B
OBITOBOM u
IIPOM3BOJCTBEHHON

JCATCIIBHOCTH 4YCJIOBCKA
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6.2 | OKO01 | UccnenoBanue UccnenoBats  Qusuko- | Jlaboparopnas ~ pabora
OK 04 | cBOICTB pacTBOpPOB XUMHYECKUE cBoiictBa | «IIpurorosnenus
HWCTUHHBIX PaCTBOPOB pacTBOPOB)
Il | IpodeccuoHanbHO-OpHEHTHPOBAHHOE coep:kaHue (comepKaHHe MPHKJIATHOTO
MO/ JIs1)
7 Pa3zpen 7. Xumusa B OneHuBaThL 3ammra KelcoB
ObITY H NoCJIe/ICTBUS OBITOBOM
NPOU3BOJACTBEHHOM U NIPOM3BO/ICTBEHHOM
AeATeJIbHOCTH JeATEJIbHOCTH YeJI0BeKa
yeJioBeKa ¢ mo3uuueit
3KO0JOrH4YecKOM
0e30macHOCTH
OK 01 | Xumus B ObITYy U OnenuBats nocienctsus | Keiic
OK 02 MPOU3BOJACTBEHHOM OBITOBOM U
OK 04 | nesTenbHOCTH IIPOU3BOJICTBEHHOM
OK 07 yeJoBeKa NEITEILHOCTH YEJIOBEKA C
MO3HITUCH SKOJIOrNIeCKOM
0€e30macHOCTH

5. METOAUYECKHE PEKOMEHJAIMUU IIO OPIrAHU3ALIIMU WU3YUEHUA
JUCHUIIJINHBI
5.1 Metoan4yeckune peKOMeHIALMH MPENOAABATEII0

Y4eOHBIM IITAHOM Ha W3y4YeHHWE JUCIUILIMHBI OTBOIMTCS JIBa ceMecTpa. YdueOHas padbora
MPOBOAUTCA B (hOpME ayAUTOPHBIX 3aHATHI: TeopeTHUecKux — 16 yacos, npaktuyeckux — 0 yacos,
nabopaTopHbBIX — 16 4acoB M CaMOCTOSATEIILHON paboThI — 4 Jaca.
B cootBerctBumn ¢ tpeboBanusmu PI'OC CIIO mo cmenumanbHoctd 26.02.01 Dkcemmyaranus
BHYTPEHHUX BOJHBIX IIyTeH, B TIEAX peaJm3anusi KOMIIETCHTHOCTHOTO  IMOAX0Ja
IpelycMaTpUBaeT IIUPOKOE HCIOIb30BaHUE B 00pa30BaTENIbHOM MpoOIecce AKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATHH.

Ilepeuens mem 3anamuil, peaiu3yemvix 6 AKMUGHOU U UHMEPAKMUBGHOU hopmax

Ne HaumeHnoBanue TeM ®opmbl 00yueHUst

1| CTpOGHI/Ie aTOMOB XMMHYCCKHUX 3JICMCHTOB U .HCKIII/Iﬂ-BI/I?;yaHI/ISaHI/If{
mpupoaa XUMHYECKOM CBI3HU

2 [Knaccudukanus, CTpoeHHE U HOMEHKIIATypa WHTepakTUBHAS JIEKLHS
OpraHMYECKUX BEUIECTB

3 | XuMudeckne peakiuu Pa300p KOHKPETHBIX CUTYyaIHi

Ha npaktrueckue 3aHATHS BBIHOCSTCS BOIIPOCHI B COOTBETCTBUU C TEMAMHU TEMATUYECKOTO
IJIaHa AUCHUIUIMHBL Llenn npakTUyYecKWX 3aHATHH: 3aKpEeIUICHHE W3Yy4YEHHOrO0 Marepuana u
KOHTpPOJIb 3HAaHUN U YMEHUM.

5.2 MeToanuyeckne peKOMEHIANMH ISl CTYACHTOB

3aHgaTus IMPOBOAATCA B COOTBETCTBUU C y‘-Ie6HBIM IIJIaHOM W pacClIMCaHUEM, IIPpHU 3TOM Ha
CaMOCTOSITENIbHYIO TOATOTOBKY MPOrpaMMOM JUCHUIUIMHBI OoTBOAUTCS 4 vaca. JlaHHOe Bpems
CTYACHTHI IJIAHUPYIOT MO0 MHAWBUAYAJIbHOMY IIJIaHY, OPUCHTUPYACH HAa IECPECUCHb KOHTPOJIBbHBIX
BOMpPOCOB (1. 6.1.) U cnMCOK y4eOHOH JUTEepaTyphl, pEKOMEHIYEMbIii B KaueCTBE OCHOBHOM U
nonoaHuTenbHoN. CaMmocrosTenbHas padoTa CTYIAEHTOB peaau3yercss MOoJ PYKOBOACTBOM
npenoiaBaTess (KOHCYJIbTallui, IOMOIb B IOJATOTOBKE K MPAKTHYECKUM M JOMAIIHUM paboTam
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U JIp.) ¥ WHANBUAYAIbHYIO paboTy CTyJEHTA, 3aKJIIOYAIOUIYIOCS B BBITOJIHCHUH MPAKTHYECKUX
pador.
Jns  KayecTBEHHOTO OCBOCHHUS TUCHUIUIMHBI CTYACGHTaM HEOOXOAMMO MOCemarh

ayJUTOPHBIC 3aHSATHS, BBIIIOJIHATH CIEAyIOIUe TPeOOBaHMUS.

B cemecrpax o0y4aronuiicst 10KEH BBITOTHHUTS!

—  BXO/IHOW KOHTDOJIb,

—  BBINOJIHEHUE 5 1a0OpaTOpHBIX padoT;

—  NPOMEXYTOYHAs aTTEeCTAIHS

6. @opMbl TeKyHIero KOHTPOJISI YCHeBAeMOCTH ¥ MNPOMEKYTOUYHOH AaTTecTAIllUH
o0yJaromuxcs

6.1. [lepeuenb BonpocoB k auddepeHIUPOBAHHOMY 3a4eTy

1. JlaiiTe onpeneneHust CleIyOIUM XUMUUYECKUM TOHATHUSIM: BELIECTBO, XUMUYECKUI 3JIEMEHT,
aTOM, MOJIEKYJ1a, OTHOCUTEJIbHBIE aTOMHAs U MOJIEKYJISIPHAS. MAcCChl, HOH, aJUIOTPOIIHS, U30TOIIBL,
XUMHUUYECKasl CBS3b, 3JIEKTPOOTPULIATEIBHOCTh, BAJEHTHOCTh, CTENEHb OKHUCIICHHS, MOJb,
MOJISIpHAsi Macca, MOJSPHbIM 00beM Tra3000pa3HbIX BELIECTB, BEIIECTBA MOJEKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMSI, PacTBOPBI, 3JEKTPOIUT M HEDIEKTPOIUT, SJIEKTPOIUTHUYECKAs
JMCCOLMALIUS, OKUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIIEHNE U BOCCTAHOBIIEHHUE, TEIIOBON AP PeKT
peakuuy, CKOPOCTh XMMHUYECKOW peaklMM, KaTallu3, XMMUYECKOE pPaBHOBECHUE, YTIJIEPOJIHBIN
CKeJeT, pyHKUMOHaNIbHAs TPYIINa, H30MEepHsi, TOMOJIOTHUSI.

2. ChopmynupyiiTe 3aKOHBI COXpAaHEHHUSI MAacChl BEIECTB U MIOCTOSHCTBA COCTABA BEILIECTB.

3. YcTaHoBUTE NPUYMHHO-CIECACTBEHHONW CBS3M MEXAY COJEpKAHMEM 3aKOHOB COXPaHEHHs
Macchl BEIIECTB M TIOCTOSHCTBA COCTaBa BEUIECTB M HANHMCAaHUEM XHMUYECKHX (opMyn U
YPaBHEHUU.

4. JlailTe MEHIEIEEBCKYI0 U COBpPEMEHHYI0 (OpMYIUPOBKY mepuoanydeckoro 3akona J[. .
Menneneena.

5. O0bsicHUTE PUBNYECKUIN CMBICI CHMBOJIMKY EPUOJNYECKON TaOINULIbI XUMUYECKUX JIEMEHTOB
. . MenneneeBa (HoMepa 3JIeMEHTa, IEPUO/Ia, TPYIIIIHI).

6. YcTaHOBUTE NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXAY CTPOCHHUEM aToMa U 3aKOHOMEPHOCTSIMHU
U3MEHEHMs CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMH BEILECTB B IEpUOJIaxX U IpyIax.

7. JlaWiTe XapaKTEpUCTUKY DJIEMEHTOB MAaJbIX M OOJBIIUX TEPHOJOB IO WX TOJIOKEHUIO B
ITepuoanueckoit cucreme JI. 1. Menzaeneesa.

8. YcraHoBUTE 3aBUCUMOCTh CBOMCTB XMMHUYECKHX BEUIECTB OT CTPOSHUS aTOMOB 00pa3yromux
UX XUMUYECKHUX DJIEMEHTOB.

9. laiiTe XapaKTepUCTUKY BaXKHEHILINX TUIIOB XUMUYECKUX CBSI3€H.

10. O6BscHUTE 3aBUCUMOCTb CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS KPUCTAJUIMYECKHX
pELIETOK.

11. ChopmynupyiiTe OCHOBHBIE MOJIOKEHUS TEOPUH IIEKTPOTUTHUECKON AUCCOLUAIIUH.

12. [aiiTe XapakTEpPUCTHUKY B CBETE TEOPHUH DJICKTPOIUTHYECKON IUCCOLMAIIMN CBONCTB
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIUHEHUMN.

13. Ilepeuncnure OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHMYEeCKHX
COCIMHEHU.

14. [TaliTe XapaKTEpUCTUKY B CBETE€ TEOPUU XHUMHUYECKOTO CTPOCHHUSI OPTaHUYECKUX COCIUHEHUN
CBOMCTB OCHOBHBIX KJIACCOB OPIaHUYECKUX COETUHEHHUH.

15. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOEHHUSI, CBOWCTB, IMOJYYEHHUs U IPUMEHEHHSI BaXKHEHIIINX
Mmetaios (IA u II A rpynmn, amoMuHus, Kene3a) 1 UX COSUHEHHH.

16. JlaiiTe XapakTepUCTUKY COCTaBa, CTPOEHHUSI, CBOWCTB, MOJYYEHHUs U IPUMEHEHHS BAXKHEHIIINX
HemeramioB (VIII A, VIIA, VIA rpynm, a takxke azora u ¢ocdopa, yriepoaa U KpeMHHUS,
BOJIOPO/Ia) U UX COCTMHECHUM.
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17. JaliTe XapaKTEpUCTUKY COCTaBa, CTPOEHUSI, CBOMCTB, MOJYyYEHUS U MPUMEHECHHS BaKHEUIIINX
KJIACCOB YTJIEBOJIOPOJIOB (QJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, aJIKMHOB, apEHOB) M UX Hamboee
3HAYUMBIX B HAPOJHOXO3SIMCTBEHHOM ILIaHE IPECTaBUTENCH.

18. JlaliTe XapaKTepUCTUKY Ba)KHEHIINX IPEICTaBUTENIEH KJIACCOB OPraHUYECKUX COEIUHEHUM:
METaHoJa W DJTaHOJIa, CIOXKHBIX 3(QHUPOB, XKUPOB, MbUI, AIbAETHIIOB ((HOpMalbIETUIOB U
areTanb/eruaa), KETOHOB (ameToHa), KapOOHOBBIX KUCIOT (YKCYCHOM KHCIOTBI), MOHOCaXapuoB
(Tr0KO3BI), IUcaxapuIoB (caxaposbl), MOJHUCAXapHAOB (KpaxMajia W IEJUTH0JI03bl), aHWIIMHA,
AMHHOKHCIIOT, OEITKOB, NCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH, Kay4yKOB, I1JIACTMAcCC.

19. O6BscCHUTE CYIIHOCTh XMMHUYECKUX TPOIIECCOB.

20. Maiite xnaccuGUKaIUI0 XUMAYECKUX PEAKIHHA 10 Pa3IMYHBIM IMPU3HAKAM: YHCITYy U COCTaBY
NPOJAYKTOB U PEareHTOB, TerioBoMy 3¢ deKTy, HampaBieHHIo, (a3e, HaJIMUMIO KaTaau3aropa,
U3MEHEHHIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00Pa3yIOLINX BEIIECTBA.

21. Iosicuute, Kak Kiaccu(UUIUPYIOTCS BEIIECTBA M MPOLECCHl C TOYKU 3PEHUSI OKUCICHHS-
BOCCTAHOBJICHMS.

22. CoctaBbTe ypaBHEHUS PEAKIIMil C MOMOIIBIO0 METO/Ia JIEKTPOHHOTO OaaHca.

23. OOBsACHUTE 3aBUCHMOCTb CKOPOCTH XMMHUYECKOH PEAKIMHU M TOJOXKECHUS XUMHUYECKOTO
paBHOBECHS OT Pa3IUYHbBIX (PAKTOPOB.

24. OcymecTBUTE pacueThl O XUMUYECKUM (OPMYJIaM U YPaBHEHUSIM.

25. Pemure pacyeTHbIE 3374l IO XUMHUYECKUM (popMysiaM U ypaBHEHUSM.

26. O0BsICHUTE XUMUYECKUE SBJICHUS], IPOUCXOSIINE B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE.

27. TlosicHuTe, B uYeM HEOOXOJMMOCTb COOIIOJACHHUS MPABHI HSKOJOTHYECKH TI'PaMOTHOTO
MOBEJICHUS B OKPY’KAIOUIEH Cpeie.

28. [losicHuTe BAMSHHE XUMUYECKOTO 3arpsi3HEHUS] OKPYIKAIOIIe cpeibl Ha OPraHu3M YellOBeKa
U IpyTHUe )KUBbIE OPTaHU3MBI.

29. IlokaxuTte HEOOXOIUMOCTh COOJIIO/ICHUS MPaBUJl OE30MaCHOrO OOpalIeHHs] ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM 00OPYOBAHUEM.

30. OnuiuTe MOArOTOBKY PAaCTBOPOB 33/1aHHOM KOHIIEHTPAIMK B OBITY U HA TIPOU3BOJICTBE.

28



PACCMOTPEHO

Ha y4eOHO-METOIUYECKOM COBETE
«_» 20 r.
IIporokon Ne «  »

JIMCT U3MeHeHu
B padouyro NporpamMmy yueOHoi AMCUMIJIMHBI B/1.04 Xumust
crnenranbHocTH 26.02.01 Dkcmtyaranys BHYTPEHHUX BOJHBIX IyTel
npenonasarens: H. I'. Anmudupenko

JlononHeHus U u3MeHeHus K paboueii nmporpamme bJ1.04 Xumus na 2024/2025 yueOHblii o1 110
cnenuanbHocTH 26.02.01 Dkcmtyaranys BHyTPEHHUX BOJHBIX ITyTEH.

B paGouyto nporpaMMy BHECEHBI CJIEIYIONINE U3MEHEHUS:
No Bnecennvie usmenenus
1 M3meHeHus B CBSI3M ¢ M3MEHEHHEM y4eOHOTO IJIaHa

JlononHenus U U3MeHeHus B paboueil mporpaMMbl pacCMOTPEHBI U 0JJ00peHb! Ha 3aceganun 1K

[Ipotokon Ne OT T.

IIpencenarens [IK / /
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