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COJIEP)KAHUE

OBIIIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBI YUEBHOM
JUCIUITJINHBI

CTPYKTYPA U COJAEPKAHUE YUEBHOM TUCIHUATLINHBI
YCJIOBHSA PEAJIM3AIIMA YYEFHOU JUCIHUILIMHBI

KOHTPO.JIb U OLIEHKA PE3YJBTATOB OCBOEHUS YYEBHOM
JUCIUITJINHBI



1.  OBHIAA

XAPAKTEPUCTHKA PABOYEN

(OBIIEOBPA30BATEJILHOI) TUCIUILINHBI «Xumns»

IMPOI'PAMMBbI

YUYEBHOM

1.1. MecTo 1MCHUIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMBbl:

VYyeOHast (00meoOpa3zoBaTelibHAsA) AUCHUIUIMHA «XHUMHs SBISETCS 00S3aTEIBHON YacThIO
00111e00pa30BaTEILHOTO IUKJIA OCHOBHOM 00pa3oBaTesibHON IIporpamMmbl B cootBeTcTBUU ¢ PI'OC CIIO
no crienuansbHocT 40.02.04 FOpucnpyaeHuus.

12. Hear u

TUCIUTLINHEIL:

IUIAHWpYeMble  Pe3yJbTaTbhl OCBOEHUS

1.2.1. Heanb o0meodpa3oBaTeIbHOM JUCHUTILINHBI
Henp muctuminabl «XuMUs»: chopMupoBaTh y 00ydJaIOMIMXCS MPEACTABICHUS O XUMHUYECKON

Y4eOHOoM

(o0meoOpa3oBaTeILHOM)

COCTAaBIISIOIICH GCTCCTBCHHO'HaquOﬁ KapTHUHbBI MHUpPa KaK OCHOBBI IPUHATHUA peH.ICHI/Iﬁ B )KM3HCHHBIX U

MMPOU3BOACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOT'O ITOBCACHUS B HpHpOI[HOﬁ cpenac.

1.2.2. IInanupyeMble pe3yJabTAThl 0CBOEHHUSI 001IE00Pa30BATEILHOI JUCHUILINHBI B COOTBETCTBHU
¢ ®I'OC CIIO u Ha ocaose ®I'OC COO
Ocoboe 3HaueHne TUCIUIUTMHA UMeeT Ipu hopmupoBanuu 1 pazButun OK.

Kon n IInanupyemble pe3ybTAThI 0CBOCHHS AUCHUTIMHBI

HaNMeHOBaHHe

¢opmupyembix Oo0mue JucnuninHapHblie
KOMIIeTeHIN I

OK 01. B yacTu TPyA0OBOIr0 BOCIUTAHUS: - BIAAETb CUCTEMOM XHUMHYECKHX
Bribupats - TOTOBHOCTb K Tpyly, OCO3HaHHE IIEHHOCTH | 3HAHWIA, KOTOpast BKJTIOYAET:
CIIOCOOBI MacTepcTBa, TPYAOIIO0HE; OCHOBOIIOJIAraroIme TTOHATHS
pemeHus 3agad | - TOTOBHOCTh K AKTHUBHOM JESITEeNbHOCTU | (XUMUYECKUH 3JIEMEHT, aToMm,
npoeCcCHOHANb | TEXHOJIOTHYECKOH M COLMAJIbHOW HAMpPaBJICHHOCTH, | 3JIEKTPOHHAss 000JI0YKa aTtoma, s-, p-, d-
HOM CIOCOOHOCTh ~ WHUIMUPOBATh,  IUIAHUPOBAaTh M | DIIEKTPOHHBIE OpPOWTANINM aTOMOB, HOH,
JIeSITETbHOCTH CaMOCTOSITEIBHO BBIIIONHATh TAKYIO JESITENbHOCTS; MOJIEKyJIa, BaJIEHTHOCTb,
NPUMEHHUTENIFHO | - MHTEPEC K Pa3InYHbIM cdepam MpoPecCHOHATLHON | ANEKTPOOTPHIIATSIBHOCTS, CTETIECHb
K Pa3IUYHBIM JESITENBHOCTH, OKHCIICHHSI, XUMHUYECKasi CBA3b, MOJIb,
KOHTEKCTaM Osaanenue YHUBepcaJbHbIMU Y4eOHBIMH | MOJISIDHAsE Macca, MOJISIPHBIA 00BeM,

MO3HABATEIbHBIMH 1eHCTBHAMU:

0a30Bble JJOrHYecKHe 1eiCTBUA:

- CaMOCTOATENHFHO OPMYIUPOBATH M AKTYaTH3HPOBATh
npobeMy, paccMaTpUBaTh € BCECTOPOHHE;

- YCTaHaBHI/IBaTB CyHIeCTBeHHBIﬁ HpI/I3HaK NN
OCHOBaHUA JJISA CpaBHeHI/IH, KHaCCI/I(bI/IKaI_H/H/I nu
0000111eHN S,

- OmpelenATh LENH  JCATCIBLHOCTH,  3a/1aBaTh

mapaMeETpbl U KPUTEPUHN UX TOCTHIKCHUA,

- BBIABJIATH 3aKOHOMEPHOCTH H TPOTHBOPEYHS B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCUTH KOPPEKTHUBBI B JIESATEIHHOCTH, OICHUBAThH
COOTBETCTBHE PE3YJILTATOB IIEJSIM, OICHHBATH PUCKH
MOCIIEACTBUN ACITCIHHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU pEIICHUH
JKU3HEHHBIX IMPo0IIeM

0a3oBbIe UCCIET0BATEILCKIE TelCTBUS:

YIJIEPOAHBIA CKeNeT, (yHKUHUOHAJIBHAS
rpylina, paaukan, U30MepHs, U30Mepbl,
TOMOJIOTUYECKHI ~ psii,  TOMOJIOTH,
YTJIEBOIOPOIBL, KHCIIOpOI- u
azoTcojiepKaIe COCIMHEHMS,
OMONOTMYECKH  aKTHUBHBIE  BEIIECTBA
(yrmeBoapl, KUpbI, OENKH), MOHOMEp,
MOJIMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHHS,
KpUCTAJUIMYECKAsh  pemIeTKa,  THIIbI
XMMUYECKUX peakuuid (OKUCIUTENBHO-
BOCCTaHOBHUTEJBHEBIE, 9K30-U
SHJIOTEPMUYECKUE, PEAKLUUU HOHHOIO
obMmeHa), pacTBop, AJICKTPOITUTHI,
HEDJICKTPOJHUTHL,  DJIEKTPOJIUTHYECKAsS
JUCCOLUALINS, OKHCJIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XMMUYECKOU




- BJAJETh HAaBBIKAMHU YYEeOHO-UCCIICIOBATEIBCKOW |
MPOCKTHON JEATENLHOCTH, HAaBBIKAMH pa3pelicHUs
pooIIeM;

- BBISBISATH MPUYUHHO-CICJACTBCHHBIC CBSI3M H
aKTyalM3upoBaTh 3aJlady, BBIIBUTATh THUIOTE3y e€c
pellieHus, HaXOJWTh apryMEHTBI JJIs JIOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPbl U KPUTESPHUU

pelIeHus;
- QHAIM3UPOBATh MOJTYYEHHBIC B XOJ€ PEIICHUS 3aaun
pe3yibTaThl, KPUTUYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBAaTh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

- YMeTh TEPEeHOCHTHh 3HAHWS B TO3HABATENBHYIO W
MPAKTHUYECKYIO 00JIACTH KU3HEACITCILHOCTH;
- yMETh UHTETPUPOBATH 3HAHUSI U3

MPEIMETHBIX 00JIaCTelH;

- BBIIBUTATh HOBBIC HJICH, MPEIJaratb OpUTrHHAILHBIC
MIOAXOMABI U PEIICHUS;

- CIIOCOOHOCTH MX MCIOJIB30BaHUS B ITI03HABATEIbHOMN 1
COLMAJIbHOM MPAKTUKE

pa3HbIX

peakiuy, XUMHUYECKOEC PABHOBECHE),
TEOPUH U 3aKOHHI (TEOPHSI XUMHUIECKOTO
CTPOEHHS OpraHUYeCKuX BeiecTB A.M.
Bytneposa, Teopust 3MEKTPOIUTHIECKOM
JUCCOLIMAITNY, TEPHOANYECKH 3aKOH
JA.N. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CHMBOJUYECKUN SI3BIK XUMUH,
(hakTOMOTHYECKIE CBEIICHHSA 0
CBOIICTBax, coOCTaBe, IMONyYEHUH U
Oe3omacHoOM HCIIONB30BaHUH
BaKHEHIIINX HEOPraHUIECKUX u
OpTaHWYECKHUX BEHmIECTB B OBITY U
MPaKTUYECKOMN JAESITEILHOCTH YEIOBEKA;

- yMEThb  BBIBIIAITb  XapaKTEpHbIE
MPU3HAKA M B3aHMOCBS3b W3YYEHHBIX
MOHSTHH, [IPUMEHATD
COOTBETCTBYIOLIHUE MIOHATHUS npu
ONMCAaHUU  CTPOCHHA W  CBOMCTB
HEOPraHWYECKUX W OPraHUYECKHX

BEIICCTB M UX MPEBPAILCHUI; BBISBISATH
B3aMMOCBSI3b XHMHUYECKHX 3HAHUH C
MOHATHSIMHU U MPEICTABICHUSIMH IPYTUX
€CTECTBCHHOHAYYHBIX MTPEIMETOB;

- YMETh HCIHOJb30BaTh HAUMECHOBAHUS
XUMHYECKHX COCAMHEHUH
MEKTYHAPOTHOTO cor3a
TEOPETUUECKON U NMPUKIIAJHON XUMUU U
TPUBHAIIbHBIE HAa3BaHUSl BaXKHEUIINX
BEIIECTB (STHJICH, AlleTWICH, TNIULEPHUH,
¢denon,  dopmanbaerua, — yKcycHas
KACJIOTa,  TJHMLOMH, YrapHeld  ras,
VIJIEKHCTIBI  ra3, aMMHaK, TalleHas
W3BECTh, HETalleHass U3BECTh, MUThEBAs
cojla M JIPYTHX), COCTaBISATH (POPMYIIBI

HEOPTraHWYECKUX W  OpPraHUYeCKHUX
BEIIECTB,  YPaBHEHUS  XUMHUYECKHX
peakmuii, OOBACHATH WX  CMBICIH;
MIOATBEPXKIaTh XapakTepHbIe
XHUMHAYECKHE CBOMCTBa BEIIIECTB
COOTBCTCTBYIOIIII/IMI/I BKCHepI/IMeHTaMI/I nu
3alMCSIMU  YPAaBHEHHH  XUMHYECKHX
peaxkuuii;

- YMCTB yCTaHaBHI/IBaTI)
HpI/IHaJIJIe)KHOCTI) H3yquHBIX
HEOPTraHWYEeCKUX U OpPraHUYEeCKUX

BEILLIECTB K OINpPEACJICHHBIM KJlaccaM HU
TpyIIaM COSTUHEHUH, XapaKTEPHU30BaTh
HX COCTaB M BaXHEHIIINE CBOWMCTBA;
ONpEeNeNsTh BUIbl XUMUYECKUX CBS3CH
(koBajyIcHTHAs, MOHHAS, METAJUITMICCKas,
BOJIOPOJHASI), THITBI KPUCTALTHICCKUX
PEIIETOK BEIUIECTB; KiacCH(PHUIIMPOBAThH
XUMUYECKUC PEAKITHH;

- chopMHpOBaTh TPEACTABICHUS: O




XMUMUYECKOM COCTaBJISIOLIEH
€CTECTBCHHOHAyYHOH KapTHHBI MHpa,
poiIM XMMHH B TIO3HAHWU SIBICHUU
npUpoabl, B GOPMUPOBAHUH MBILIUICHHS

H KYJbTYpPbI JTIMYHOCTH, ee
(yHKIMOHATEHON TPaMOTHOCTH,
HE00XOUMON Tt penieHus

MPaKTUYECKUX 3aad U DKOJIOTHUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY
3IIOPOBBIO U IPUPOIHOM cperie;

- yMeTb TPOBOAUTH PACUETHl  IIO
XUMHYECKHM (OopMyJIaM W ypaBHEHHUSM
XUMHUYECKHUX peakuit c
HUCII0JIB30BaHUEM (I)I/I3I/I‘ICCKI/IX BCJINYHH,
XapaKTePU3YIOIIHUX BEIIIECTBA c
KOJMYECTBEHHOH  CTOPOHBI:  MAacCHhlI,
o0beMa (HOpMalbHBIE YCIIOBHSI) Ta3OB,
KOJIMYECTBA BEIECTBA; HCIOJIb30BaTh
CHUCTEeMHBIE XWUMHYECKHE 3HAHUS IS
MPUHATUS PEIMeHN B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUsX, CBI3aHHBIX C
BCIICCTBAMU U UX NPUMCHCHUEM

OK 02.
Hcnone3oBath
COBpPEMEHHbBIE
cpencrsa
NIOMCKa, aHAITN3a
u
UHTEpIPETAIN
uHGOpPMAIUH U
uH(popMaIMOHH
bI€ TEXHOJIOTUU
US| BBITIOJTHEHUS
3a/1a4
podeCcCUoHab
HOU
JeATEIEHOCTH

B 00s1acTH HEHHOCTH HAYYHOT'0 MO3HAHUS:

- c(hOpMHPOBaHHOCTH MUPOBO33pEHMUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOW IPAKTHUKH, OCHOBAHHOIO Ha
JMAJIOTe  KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MECTa B MOJIUKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHHWE S3BIKOBOM MW YHWTATEIbCKOU
KyJbTYphl KaK CpeJCTBa B3aUMOJICUCTBUA MEXKIY
JIIOIBMU U [TO3HAHUS MUPA;

- OCO3HaHWE M[EHHOCTH HAy4YHOW JESTENbHOCTH,
TOTOBHOCTh OCYIIECTBIIATh MIPOEKTHYIO u
HCCIIEI0BATENBCKYIO AEATEIbHOCT MHIUBHIYATbHO H
B TpYIIIIE;

Ogaanenune YHHBepCaIbHbIMU yuyeOHBIMU

NMO3HABATEIbHBIMH JefiCTBUSIMM:

B) padoTa ¢ nHdopManHei:

- BIIQJIETh HaBBIKAMH TOJYyYeHUs WHQOpManmu u3
WUCTOYHUKOB  pa3HBIX  TUIOB,  CaMOCTOSTEIHHO
OCYIIECTBIATh TOUCK, aHalU3, CHUCTEMAaTH3alHI0 |
WHTEPNPETAUUI0 HHPOPMALUMK Pa3IMYHBIX BHIOB M
dhopm mpeacTaBICHIS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (popMarax ¢ y4yeTom
HazHaueHWs MHpOpManuM | LeNeBOH ayAuTOpHH,
BEIOMpass ONTUMALHYI0 (OpMYy TIpE/ICTaBICHUS |

BU3YyaJiM3allun,
- OLICHHBATH AOCTOBCPHOCTD, JIETUTUMHOCTB
I/IH(i)OpMaI_[I/II/I, (M¥ COOTBECTCTBUEC MIpaBOBbIM n

MOPAIBHO-3THYECKUM HOPMaM;

-  UCHONB30BaTh CpPEACTBA WHQPOPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH B  PCIICHUH
KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpraHM3aIMOHHBIX 33/1a4 ¢ COOMI0JcHIEeM TpeOOBaHMIA
DPTOHOMHKH, TEXHHKH OE€30MacHOCTH, THTHCHEI,

- yMeTh IUIAaHUPOBaTh U BBHIIOJIHSATH
XUMHYECKHN OKCIIEPUMEHT
(mpeBpaleHUsT OPraHUYECKUX BEIIECTB
MIpU HarpeBaHUM, MOJIyYeHHE 3THUIICHA U
W3y4EeHHE €ro CBOWCTB, KaueCTBEHHBIE

peakiuu Ha  aNpJeTHIbl, KpaxMall,
YKCYCHYIO  KHCJIOTY;  JeHaTypauus
OCJIKOB IpY HArpeBaHWHW, I[BETHBIC

peakuun O€JIKOB; NMPOBOIUTH PEAKLIUH
HMOHHOIO OOMEHa, ONpeneNsiTh Cpeny
BOJIHBIX  PAacTBOPOB, KayeCTBEHHEIC
peakiuu Ha cynbhar-, KapOOHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHWUS,;
pemarh dKCIepUMEHTAIbHbBIE 33a]]auu 110
temMam "Metamns" u "Hemeramnsl") B
COOTBETCTBHM C MPaBUIAMH TEXHHKH

Oe3omacHOCTH TpH  OOpalleHHH ¢
BEILIECTBAMH u 71a60paTOPHBIM
000pyI0BaHUEM; MPEACTaBIATh
pe3yJIbTaThl XUMHYECKOTO
JKCIiepuMeHTa B ¢opMe  3aluc

YPABHEHUI COOTBETCTBYIOIIMX PEAKLUI
u QOpMyITUpOBaTh BBIBOJIBI Ha OCHOBE
3TUX PE3YNbTATOB;

- YMEThb AaHAJIM3UPOBATH XHUMHUYECKYIO
MHPOPMALIUIO, TOTYYaeMyI0 U3 pa3HBIX

HMCTOYHHUKOB (cpencts MaccoBOH
uHpopmarmm, cerb  MHTepHeT U
Jpyrue);

- BJageTb OCHOBHBIMH  METOJaMHU
HAyYyHOTO  TIO3HAHWA  BEIIECTB U

XUMUYECKUX SBJICHUN (HAOIIONCHNE,
H3MEpEHNe, 9KCIICPUMEHT,




pecypcocOepekeHrsl, MPaBOBbIX M STHYECKUX
HOPM HH(POPMAITMOHHONW 0€30IIaCHOCTH;

- BIIAJICTh HAaBBIKAMH PACIIO3HABAHMS U 3aIIUTHI
nHpopManum, THPOPMATMOHHOH 6€30MacHOCTH
JIMYHOCTH;

HOpM,

MO/ICIIUPOBAHNUE);

- yMEThb TPOBOJUTH pacdeThl IO
XUMHYECKHM (OopMyJIaM W ypaBHEHHUSM
XUMUYCCKUAX peakiui c
WCIIOJIb30BaHUEM (DH3UYCCKUX BEIUYHH,
XapaKTePU3YIOIINX BEIIIeCTBa c
KOJIMYECTBEHHONH  CTOPOHBI:  MAacCHhl,

o0beMa (HOpMaJbHBIE YCIIOBHSI) Ta3OB,
KOJIMYECTBA BEIECTBA; HCIOIb30BATh
CHCTEMHBIC XHMHYECKHE 3HAHUSA IS
NPUHATHA pEIIeHHH B  KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUsIX, CBS3aHHBIX C
BEIIECTBAMHU U UX PHMEHEHHEM

OK 04.

Db exTuBHO
B3aHMOJICHCTBOB
aTh ¥ paboTath B

- TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIQICHUE HABBIKAMH y4eOHO-HMCCIIeI0BATEIbCKOM,
MPOEKTHOU U COLIMAIBHOMN AESITEIbHOCTH;

- YMETh IUIAHUPOBAaTb U BBIINOJIHATH
XUMUYECKUAN JKCIIEPUMEHT
(TpeBpalieHus OPraHUYECKUX BEIIECCTB
[P HarpeBaHUH, MOIYUCHUE STUICHA U

KOJUJIEKTUBE U Osianenue YHHBePCAJbHBIMH | U3YYCHHE €TI0 CBOMCTB, Ka4€CTBEHHBIC
KOMaHZIC KOMMYHHMKATHUBHBIMH J1efiCTBUAMMU: peakuum Ha  aJpIAeTHUAbI, Kpaxmall,
0) coBMeCTHA 1eSITeJILHOCTD: YKCYCHYIO  KHCIIOTY;  JACHATypaLlus
- TOHMMaTh M  WCIIOJB30BaTh  IPEUMYIIECTBA | OEMKOB TIpH HATPEBaHWHW, IIBETHHIE
KOMaH/IHO! M WHIMBHyaJTbHOU PaOOTHI; peakiuu OENKOB; IMPOBOJUTH PEAKIIUU
- TpPWHAMATh IIeId COBMECTHOH JEATENbHOCTH, | HOHHOTO OOMEHa, ONpeaeisaTh Cpeay
OpraHU30BbIBATh M KOOPAWHUPOBATH NEUCTBUS MO €€ | BOOHBIX  pPacTBOPOB,  KAauECTBEHHBIE
JIOCTIDKEHUIO: COCTaBJISATh J1aH NIEHCTBUM, | peakiuu Ha CyjibdaT-, KapOoHAT- U
pacrlpenensiTh poJii C y4€TOM MHEHUN YYaCTHUKOB | XJIOPWUJ-aHHUOHBI, HA KATHOH aMMOHUS,
00CYyKIaTh pe3yabTaThl COBMECTHOM paOOTHI; peuaTh 3KCIEPUMEHTANIBHBIE 3aJa4U 110
- KOOpAMHUPOBATh W BHIMONHATH paboTy B ycioBusix | temam "Metamiel" u "Hemeramiel") B
pCaJIbHOTO, BHUPTYAJIbHOIO M  KOMOWHHMPOBAHHOTO | COOTBETCTBUM C TMPaBHJIAMH TEXHUKH
B3aUMOJCHUCTBUS; 0e30macHOCTH TpH  OOpaImeHUH  C
- OCYIIECTBJISTH [O3UTUBHOE  CTpPATETMYECKOe | BEUIeCTBAMH u m1ab0pPaTOPHBIM
MOBE/ICHUE B PA3IMYHBIX  CHTYaIUsSX, MPOSBIATh | 000pyHIOBaHUEM; MIPEICTaBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh HMHUITMATUBHBIM pe3ybTaThl XUMHYECKOTO
OBjaeHne YHHBEPCAIbHBIMH  PEryJATUBHbIMH | DKCIIEpUMEHTa B (GOpMEe  3amucu
JAefCTBUAMMU: YpPaBHEHUIH COOTBETCTBYIOIIMX PEAKIIUI
NPUHATHE ce0sl U APYTUX JIIOIeii: 1 (OpMYJIUPOBATH BBIBOJBI Ha OCHOBE
- IPUHUMATh MOTHUBBI U apT'YMEHTHI APYTUX JIOACH PU | STUX pE3ylbTaTOB
aHaIu3e pe3yJbTaToB ACSITEIbHOCTH;
- MPU3HABATh CBOE MPABO M IMPaBO APYTUX JIOACH Ha
OIIKMOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMAThH MUP C TIO3UITUU
JIPYTOro YeJIOBEKa;
OK 07. B o6s1acTH 3K0I0rH4€CKOr0 BOCIUTAHMS - chopMHpOBaTh MPEACTABICHUS. O
CopneiicTBOBaTh - c(OpMHUPOBaHHOCTH  SKOJIOTUYECKOW  KYJIBTYPHI, | XUMUYECKOM COCTaBIISIOIIECH
COXpPaHEHHUIO MOHUMAHUE  BJIUSHUS  COLIMAJIbHO-3KOHOMUYECKUX | ECTECTBEHHOHAYYHOW KapTHUHBI MHpA,
OKpYy’KaroIen MIPOTIECCOB HA COCTOSIHME MPHUPOIHON M CONMAIBHOMW | pONM XHMHUU B T[O3HAHUM SIBICHUH
cpepl, cpensl, OCO3HaHUE JI00ATLHOTO XapakTepa | IpupoJibl, B (POPMHUPOBAHUN MBIILICHUS
pecypcocOepexe | SKOIOTHUECKUX MpodIieM; u KYJIBTYPBI JTUIHOCTH, ee
HUIO, IPUMEHSATh | - IUIAHUPOBAaHUE W OCYIIECTBICHUE JEHCTBHH B | (YHKIIMOHAIBHOM TPaMOTHOCTH,
3HaHUs 00 OKpyXarolllell cpeje Ha OCHOBE 3HAHWS Ilelield | HeoOXOIUMOM Ui peieHus
W3MEHEHUU YCTOMYUBOTO PA3BUTHUS YEIIOBEUCCTBA; MPaKTUYECKUX 3aa4 MU HKOJIOTMYECKU
KJIUMaTa, AKTUBHOE HENpUATHE [EHCTBHUHA, HPUHOCIIIUX Bpex | 000CHOBAHHOTO OTHOIIEHHS K CBOEMY
MPUHLIUTIBI OKpYy’Karomel cpene; 3JI0pOBBIO U IPUPOAHOM CpENE;
OEpexITUBOTO - yMEeHHe  MpPOTHO3MPOBATh  HEONArompHATHHIC | - YMETH co0oaaTh npaBuia
IIPOU3BOJICTBA, SKOJOTUYECKUE  MOCICACTBUS  MPEANPUHUMAEMBIX | 3KOJOTMYECKH 11es1eco00pa3Horo




3¢ PEeKTUBHO
JIeiCTBOBATh B
Ype3BbIYAHBIX
CUTYaIUsIX

JEeHCTBUMN, TPENOTBPAIATh HX;

- pacCHIMpPCHUC OIIbITa ACATCIBHOCTH 9KOJIOTHYECKOM

HaIpaBJICHHOCTH;

- OBJIaICHHUEC HaBbIKaMH ylle6HO-HCCHeI{OBaTeJ’ILCKOﬁ,

HpOCKTHOfI n COLII/IEIJ'IBHOﬁ JACATCIBHOCTH,

noBefieHUss B OBITYy H  TPYIOOBOM
JIESTEIbHOCTH B ILEISIX COXPAaHEHHS
CBOETO 3I0pOBbS M  OKpYXaroleu
MIPUPOTHOM Cpensl; YUUTBIBATh
OMAaCHOCTh BO3JCHCTBUS Ha JKHUBbIC
OpPraHu3Mbl OIPEAEICHHBIX BEILECTB,
TIOHUMAs CMBICT HIOKa3aTes
peenbHOI JIOIYCTUMOM
KOHIIEHTpaIuu




2. CTPYKTYPA U COAEP)KAHUE YYEGFHOU TUCHUTLJINHBI
2.1. O0beM IMCUHUILIMHBI M BUAbI Y4eOHO# padoThI

Bupa yueoHoii padoTbi O06Bem yacoB

O0bem 00pa3oBaTe/IbHON MPOrpPaMMbl y4eOHOM THCHUIITTHHBI 72

B T.9. B (])opMe HpaKTH‘leCKOﬁ NOoATrOTOBKH

OcHoBHoOE cojiep:KaHue 70

B TOM YHCJIC:

nexuuu (Ypoku) 32
MPAKTUYECKHUE 3aHATHS 32
CamocrosiTesibHas padora 8

NuauBuaya bHbIi NPOEKT (J1a/HeT) HET

IIpomexyrounas arrecranusi (1uddepeHunpoBanHblii 3aver) — 1
ceMecTp




2.2. TemaTuueckun

i TUIaH U coJep:KaHue TUCHUILTUHBI «XUMHD)

HaumenoBanme ®Dopmupyembie
Copepxxanue yueOHOro MaTepuaia O0BeM yacoB
pa3aeyioB U TeM KOMIETEHIINT
OcHoBHOe coep:kaHne 70
Pa3nen 1. OcHOBBI CTPOEHHUSI BEECTBA 10
Tema 1.1. OCHOBHoOE coepKaHue 4 OK 01
CtpoeHue aToMOB Jlexuuun 2
XUMIICCKHIX CoBpeMeHHass Mojzeiab CTpoeHus atoMa. CUMBOJMUYECKHM SI3BIK XUMHUH. XUMHUYECKHN 3JIEMEHT. DJIEKTPOHHAs
SJICMCHTOB 1 KoH(uryparus aroma. Krmaccuukaiuss XUMHUYSCKUX 3JICMEHTOB (S-, P-, d-ajgeMeHThI). BajieHTHBIEC 3JIEKTPOHBI. 5
npupora BaneHTHOCTE. DIIEKTpOHHAS MPUPOJIa XUMHUECKON CBSI3H. DJICKTPOOTPHIATSILHOCTh. BUIBI XUMHUUYECKOH CBSI3H
XUMUICCKON CBSBH | (xopanenTHAs, HOHHAS, METATHUECKAs, BOJOPOIHAS) U CIIOCOOBI ee 00pa30BaHMUs
IpakTUyeckue 3aHATUS 2
Pemienne 3agaHuil Ha HMCHOJB30BAHHE XMMHYECKOW CHMBOJMKM W HA3BaHUU COCOUHEHUN IO HOMEHKIAType
MEXIYHAPOIHOTO COI03a TEOPETUYECKOW W TPUKIAMHON XUMHH W TPHUBHAIBHBIX HAa3BAHWU I COCTABIICHUS
XUMHYECKAX (OPMYyN ABYXaTOMHBIX COCOUHEHHU (OKCHIOB, CYNMb(HIOB, TUAPUIOB H T.I.) H JPYTHX
HEOPTaHUYECKUX COSTUHEHUH OTICIBHBIX KIACCOB. 2
[IpakTuyeckue 3amaHusi Ha YCTAHOBJICHHE CBS3M MEXIYy CTPOCHHEM aTOMOB XHMHYECKHX OJJIEMCHTOB U
MEPUOINIECKUM U3MECHEHHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COSUHEHUI B COOTBETCTBUHU C TMOJIOKEHUEM
[Tepuoanueckoil CUCTEMBI.
Tema 1.2, OcHOBHOE cojiep:KaHne 2 OK 01
[Tepuoamueckuii IIpakTuyecKkue 3aHATHSA 2 OK 02
3aKOH M Taiuia [Tepuoanueckas cucremMa xumuueckux 3nemMeHToB .M. MenaeneeBa. @uznueckuii cMmbich [lepuoanueckoro
AW Menpeneesa |04, J.1. MenneneeBa. 3akOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMHYECKHX DIIEMEHTOB, 00pa3yeMbIX UMU
MIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C ITOJIOKEHUEM XUMHUYECKOTO 3eMenTa B [leproamaeckoii cucreme.
MupoBo33peHueckoe u HayuHoe 3HaueHue Ilepuogudeckoro 3akona .. Menaeneesa. [Ipornossr [1.1.
MenneneeBa. OTKPHITHE HOBBIX XUMUYECKHUX 3JICMEHTOB. 2
Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUSCKUX 33/ TaHUH HA XapaKTEPHU3AIUI0 XUMUIECKHUX JIECMEHTOB
«Meraunyeckue / HeMeTaJUTHYECKHE CBONCTBA, JIEKTPOOTPHIIATEIBHOCTh XUMUYECKHX DJICMEHTOB B
COOTBETCTBHH C UX AJICKTPOHHBIM CTPOSCHUEM H MTOJIOKCHHEM B MIEPUOIMIECKON CHCTEME XUMUIECKUX DIIEMEHTOB
JI.1. MenneneeBay
Paznen 2. Xumuueckue peakuuu 10
Tema 2.1. Tumsl OcHOBHOE cojiep:KaHne 4 OK 01
XAMHYECKIX Jlexnun 2




peakiuit

Kiaccudukarus v THITBI XUMHYECKUX PEAKIIHIA C y9acTHEM HEOpraHn4YecKnX BemecTB. CocTaBlieHNe YpaBHEHUH
peaxiuii coenMHEHNs, Pa3IoKeHNs, 3aMeIIeHuUs, 0OMEHa, B T.4. PEaKIHi TOPEHHS, OKICICHHISI-BOCCTAHOBICHHSI.

YpaBHEeHHS OKUCIIEHUS-BOCcCTaHOBIEeHHs. CTeneHb okucineHnss. OKUCIUTENb U BOCCTAaHOBHUTENh. COCTaBIIEHUE H 2
YpaBHUBAaHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM ANIEKTPOHHOro Oananca. OKUCIUTENBHO-
BOCCTaHOBUTENBHBIE PEAKIIMU B IPUPOJE, TPOU3BOACTBEHHBIX MPOLIECCaX U )KU3HEEATEIILHOCTH OPraHU3MOB
IIpakTU4eckne 3aHATUS 2
KonuuecTBeHHbIe OTHOMICHHST B XUMUHM. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHHU U PacueThl M0 YpaBHEHHUAM
XUMHUYECKUX peakuuid. Mojb Kak eIuHHUIa KOJU4ecTBa BemecTBa. MomnspHas Macca. 3aKOHBI COXpaHEHHs MacChl U 5
sHeprun. 3akoH ABoraapo. MomsipHbIi 00beM ra3oB. OTHOCHTEIbHAS ITIOTHOCTH Ta30B. PacueTsl 1o ypaBHEHUSIM
XUMHYECKHX PEAKIIHA C UCTIOIH30BAHUEM MAcChl, 00beMa (HOpMalbHbIE YCIIOBHS) Ta30B, KOJMIECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coep:kanue OK 01
DNEKTPONUTHYECKAS Jexuun OK 04
JUCcolManus 1 =
o 5 oBMe Teopus 3MEKTPONUTHUCCKON Auccorranuu. HMoHbl. DIEKTPOIUTHI, HEINEKTPOIUTH. Peakiuu MOHHOTO OOMeHa.
HNOHHBIN MCH o o
CocraBienue peakuuii HOHHOro oOMeHa IyTeM COCTaBJICHHUSI WX TOJHBIX W COKpAIIEHHBIX HOHHBIX YpaBHEHUH. 2
KucnoTHO-0CHOBHBIE peakuu. 3aJaHus HA COCTABICHUE HOHHBIX PEeaKUil
IMpakTnyeckue 3ansiTust 2
[IpakTrueckas padota “TUNBI XUMUYECKUX PEaKIuii”.
HccnenoBanne TUIOB (IO COCTaBY U KOJIMYECTBY HCXOAHBIX M 00Pa3yIOIIUXCS BEUIECTB) U MPU3HAKOB XUMHIECKUX 2
peaxuii. [IpoBenenne peakmuii FOHHOTO OOMEHa, OIpeIelIeHre Cpeibl BOJIHBIX paCTBOPOB. 3alaHUs HA
COCTaBJICHUE HOHHBIX peaKLuil
KoutpoabHas (mpakTuyeckasi) padora CTpoeHHUE BEIIECTBA U XUMUICCKUE PEAKITUI 2
CamMmocTrosiTeJibHAsi padoTa: IOATOTOBKA K KOHTPOJIBHOM padboTte 2
Pazpnen 3. CTpoeHue U CBOHCTBA HCOPTAaHMYECKHUX BEIeCTB 16
Tema 3.1. OcHoBHOeE coepxaHue 4 OK 01
Knaccudukanms, Jleknuu 2




HOMEHKJIaTypa 1
CTpOEHHE
HEOPTraHMYECKUX
BEIIIECTB

IIpenmer Heopranudeckoi xumun. Knaccudukaiiyss HeOpraHM4ecKux BeliecTB. IIpocThie U CII0KHBIC BEIIECTBA.
OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCHIIBI, THAPOKCHIBI, KUCIIOTHI, COJIN). B3anMOCBS3h HEOpTraHMIECKUX
BEIICCTB. ATrperaTHble COCTOSIHUS BemecTBa. Kpucramumyeckue u aMmopdHbie BeniecTBa. TUITBI KPUCTATUTMYESCKIX
pelIeToK (aTOMHas, MOJICKYJISIpHAs, HOHHAS, METAJLUTUICCKast). 3aBUCUMOCTh (PU3UYECKHUX CBOWCTB BEIIECTBA OT
THTIA KPUCTAINTUIECKOHN pelIeTK. 3aBUCUMOCTh XHMUIECKOW aKTUBHOCTH BEIIECTB OT BH/Ia XUMUYECKOU CBSI3U U
TUTIA KPUCTAILTUYECKOH perieTku. [TpuanHbpl MHOrooOpas3us BeImecTB

IIpakTHyeckune 3aHATUS

Homenknarypa HeopraHMUeCKHX BEILECTB: HAa3BaHHUE BEILECTBA UCXOS U3 X XUMHUUECKOW (POPMYIIBI WK
COCTaBJICHHE XUMHIYECKON POPMYITBI UCXOAS U3 Ha3BaHMA BemecTBa o MexxayHapoaHon (MIOITAK) wmm
TPUBHAIBHONH HOMEHKJIATYpE.

Pemrenne npakTruueckux 3aJaHui MO KIacCU(pHUKANN, HOMEHKIATYpPEe M XUMUYECKUM (OpPMyJIaM HEOPTaHHUECKHX
BEIIIECTB PA3IMYHBIX KJIAaCCOB (yrapHbIH Ta3, YIJIEKHCIBIH Ta3, aMMHAK, ramieHas W3BECTh, HETallleHas H3BECTb,
NHUTHEBAs COJA U APYTHX): HA3bIBATh M COCTABIATH (DOPMYJIBI XUMHYECKUX BEIECTB, ONPEIEIIATh IPUHAUICKHOCTD
K KJIaccy.

HcTtounnku xumudeckoit mHGpopManmu (cpeacTs MaccoBoi nHpopmanuu, cets MaTepHeT u apyrue). [lonck
WHQOPMAIUK 10 HA3BaHUSIM, HACHTH(PHUKATOpaM, CTPYKTYpHBIM popmMynam

OK 02

Tema 3.2. dusuko-
XUMUYCCKHE
CBOICTBa
HEOPraHNYeCKUX
BEIIECTB

OcHOBHOe cojep:kaHue

Jlekmuu

Mertamnsr. O0mue Gu3ndeckre 1 XUMHUIeCKne CBOicTBa MeTaiumoB. CrocoObl MOMy4YeHns. 3HaUeHHEe METALIOB U
HEMETAJIJIOB B MPHUPOJC U KU3HEICSITEIBHOCTU YEJIOBEKa W OpraHu3MoB. Koppos3usi MeTayuioB: BHIBI KOPPO3HHU,
CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UH

Hemeramibl. O0mue pu3nyecKue U XMMAYECKUE CBONCTBA HEMETAJIOB. TunuyHble cBovicTBa Hemetawio [V— VII
rpynn. Kiaccudukainuss 1 HOMEHKIATypa COCIMHEHWH HeMeTalnioB. KpyroBopoThl OMOTEHHBIX JIIEMEHTOB B
pUpoJIe

XuMHYeCKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHWIECKUX BEIIECTB (OKCHUIIOB, TUAPOKCHIIOB, KUCIIOT, COJICH 1
TIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTUHEHUM, BBICIIIUX OKCHIIOB H
THIPOKCHIIOB

IIpakTuyeckue 3aHATHSA

CocraBieHue ypaBHeHI/Iﬁ XUMHYCCKHUX peaKum‘/'I C y4aCThuEM IPOCThIX M CJIOKHBIX HCOPIraHMYCCKHUX BCHICCTB:
MCTAJJIOB U HEMCTAJIJIOB, OKCHJOB METAIJIOB, HCMCTAJIJIOB U aM(l)OTepHBIX QJICMCHTOB; HCOPIraHNMYCCKUX KHCJIOT,
OCHOBAHHMH U aM(i)OTCpHLIX TUAPOKCHUI0OB; HCOPraHNYCCKUX COHCﬁ, XapaKTCpU3YyrOHMUuX Ux CBOICTBA.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUYCCKUX saaaﬂnﬁ Ha CBOﬁCTBa, COCTaB, MOJYUYCHUC U Oe3omacHoe
HCIIOJIb30BaHKE BAXKHEHIIINX HCOPIraHNYCCKUX BCUICCTB B 6I>ITy )4 HpaKTH‘IGCKOﬁ JACATCIIBHOCTH YCJIOBCKA

OK 01
OK 02

Tema 3.3.

OcHOBHOe conepkanue

OK 01




Wnentndukamnms IIpakTH4yeckoe 3aHATHS 2 OK 02
HCOPraHM49CCKUX [Tpaktuueckas padota «MaeHTHHUKALNS HEOPTAHUIECKUX BEILIECTBY. OK 04
BELICCTB Pemenne sxcrepruMeHTaIbHBIX 337a4 0 XMMUYECKHM CBOMCTBaM METAJJIOB U HEMETAJUIOB, 110 PaCIIO3HABAHUIO U

MOJIY4YEHHUIO COEeIMHEHNI METaJUIOB U HEMETaJIJIOB. 2

Wnentudukanus HEOPraHMYECKUX BELIECTB C HMCIIONb30BaHUEM HMX (PU3MKO-XMMHYECKHX CBOMCTB, XapaKTEPHBIX

KadyecTBEHHBIX peakiuid. KauecTBeHHbIe peakunu Ha cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS

Koutpoabnas padora (mpaktudeckasi) CBOWCTBa HEOPTaHUIECKUX BEIIECTB
CamocTosiTeIbHAasi padoTa: IOATOTOBKA K KOHTPOJILHOM padoTe
Paznen 4. CTpoeHue U CBONCTBA OPraHUYECKHUX BelllecTB 20
Tema 4.1. OCHOBHOE COEepPIKaHNE 4 OK 01
Knaccudukarms, Jlexuuu 2
CTpPOCHHUE 1 [TosBieHue u pa3BUTUE OPraHMUECKON XUMUHU Kak Hayku. [IpeameT oprannyeckoi XumMuu. MecTo 1 3HaueHue
HOMECHKJIATypa OpPraHUYECKOW XUMHH B CHCTEME €CTECTBEHHBIX HaYK.
OpPTraHUYECKUX XHUMHYEeCKOe CTPOCHHE KaK TOPSIOK COSAMHEHHUS aTOMOB B MOJIEKYJE€ COTJIACHO WX BalleHTHOCTH. OCHOBHBIE
BEIIICCTB MIOJIO’KEHUSI TEOPUH XMMHMYECKOTO CTPOEHHUs OpraHumueckux coefauHeHuit A.M. bytnepoBa. YriepoaHslif ckener

OpraHMYEeCKOW MOJIEKYNbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHMUYECKOTO CTPOEHHUs Mojekynl. M3omepus u 5

H30MEPBHI.

[lonsitne o ¢QynkunonamsHOW rpynmne. Pammkan. IlpwHOMOB KiaccnUKanmuu OpPraHUYECKUX COCTUHEHUU.

MexxayHapoHass HOMEHKJIATypa W NPWUHIMIIBI HOMEHKJIATyphl OpraHWUYECKUX coeAuHeHwi. lloHsTHe 00

a30TCoJiepXKalINX COCTUHEHUSIX, OMOJOTMYeCKM AaKTHBHBIX BellecTBax (yrieBojax, JXKupax, Oeikax H Ap.),

BBICOKOMOJIEKYJIIPHBIX COETMHEHHIX (MOHOMED, MTOJINMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHSA 2

HowmenkiaTypa opranndeckix cOeIrHEHU OTJeNbHBIX KJIACCOB (HACHIIICHHbIE, HEHACBIIIICHHbIE U apOMaTUYECKUE

YIJIEBOAOPO/IBI, CHUPTHI, (EHONBI, ajdbIErHiAbl, KETOHbI, KapOOHOBbIE KUCIOTHI M 1Ap.) CocTaBieHHE MOJHBIX U

COKpAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKHX BELIECTB OTAEIbHBIX KJIACCOB, MCHOJB3YSA MX Ha3BaHUS IO 2

CUCTEMAaTHYECKON ¥ TPUBUAIBHOW HOMEHKIIATYpe (STHJICH, alleTUIICH, TIIHIEPUH, PeHol, GopMabIerul, yKCyCcHas

KHCJIOTa, IIMLUH). PacdeTs! npocreiimeit popMyibl OpraHn4ecKoi MOJIEKYIIbl, UCXO/ISl U3 SIIEMEHTHOIO COCTaBa (B

%)
Tema 4.2. CoiictBa | OCHOBHOE cofep:KaHHe 10 OK 01
OpraHNYECKUX Jlekuun 4 OK 02
COE/IMHEHHUH ODU3HKO-XUMUIECKHE CBOMCTBA OPTaHMYECKUX COCTMHCHUN OTAEITHHBIX KJIACCOB (OCOOCHHOCTH KIacCU(PUKAINKA U OK 04

HOMEHKJIATYpPbl BHYTPH KJlacca, TOMOJIOTHUECKHH psiii U oOmas gopmyna; u3oMepus; (U3NUECKUE CBOWCTBA,;
XHUMUYECKHE CBOMCTBA; CIIOCOOBI MOYyUYEHUS):




— TIpefieTbHbIE YTIEBOIOPOAb (aIKaHbI M IHKIOANKaHbl). ['OpeHne MeTaHa Kak OAWH U3 OCHOBHBIX MCTOYHHKOB
TEIUTa B POMBIIIICHHOCTH U OBITy. CBOWCTBA MPUPOIHBIX YTIEBOIOPOIOB, HAXOXKACHNE B MIPUPOJIE U IPUMEHEHHE
AJIKaHOB;

— HempeenbHble (aJIKeHbI, alKWHbI W ajJKaJWeHbl) M apoMaTHYeCKHe YTIEBOMOpPOIbl. l'opeHune areTmieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJISI CBAPKH U PE3KU METAJIJIOB

— KUCJIOPOJICOICPKAIINE COSTUHCHHS (CIIUPTHI U (DEHOJIBI, KAPOOHOBBIC KUCIIOTHI M A(PUPHI, AJIbJCTUIBl U KETOHBI,
JKUPBI, yrieBoasl). llpakTwdeckoe TpUMEHEHWE OTWISHTIWKONSA, TinlepuHa, ¢eHoma. llpuvenenwe
(dopManberua, aneraibIeruia, YKCYCHOM KUCIOThL. MBlIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. Motomiue
CBOMCTBA MbIIIa

— a3oTcoecprKalmue COCAMHCHUS (aMI/IHBI U aMHUHOKHCJIIOTHI, 66J'IKI/I). BI)ICOKOMOJ]CKYHHPHBIC COCINHCHUA
(CI/IHTGTI/I‘JCCKI/IC u 6I/IOJ'IOFI/I‘JCCKI/I-3,KTI/IBHI>IC). MOHOMGp, IMOJINMEP, CTPYKTYPHOC 3BCHO. HOJ'H/IMepI/ISaHI/Iﬂ OTHUJICHA
KaK OCHOBHO€ HAITpaBJICHUC €TI0 MCII0JIb30BaHUA.

I'eneTnyeckas CBs3b MEXIY KilacCaMH OPpTaHNYCCKUX COEIUHCHHIMI

HpaKanecKne 3aHATHSA

CBoiicTBa OpPraHMYECKHX COEAMHEHUH OTAEIbHBIX KIAccOB (TpMBHANbHAs M MEXAyHapoaHas HOMEHKJIATypa,
XMMHYECKHE CBOMCTBA, CMOCOOBI MOJYyYEHUs): TpeAeibHbIe (alKaHbl M LUKIOATKAHBI), HETpeIeNibHbIE (aIKCHBL,
QIKMHBl U aJIKaJHEHbl) U apOMaTU4eCKue YIJIEBOJOPOAbI, COUPTHI M (PEeHOJBI, KapOOHOBBIE KHCIOTHI U 3(UPBI,
aNbJeru/ibl U KeTOHBI, aMHUHBI M aMUHOKHCIIOTBI, BEICOKOMOJIEKYJISPHbIE COeMHEHMs. 3alaHUsl Ha COCTaBJICHUE
YpaBHEHUI XMMHUYECKUX PEAKIMH C y9aCTHEM OPTraHHYECKUX BEIIECTB HA OCHOBAHHUU MX COCTABA U CTPOCHHUS

CocTaBrieHne cxXeM peakiuil (B TOM YHCIE 1O TPENIOKEHHBIM IENMOYKaM TMpEBpaImleHuil), XapaKTepU3yOIINX
XUMHYECKAE CBOWCTBA OPraHWMYECKUX COCIWHEHHH OTHIEIhHBIX KIIACCOB, CIMOCOOBI WX TOJMY4YeHHWS W Ha3BaHUE
OpPraHUYECKUX COECAUHEHUH 110 TPUBUAIBHON WIN MEKYHAPOJAHON CUCTEMATUYECKOM HOMEHKIIATYpE.

Peunienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUl HAa CBOMCTBA OPraHUYECKUX COEAUHEHUN
OTJIEIBHBIX KJIACCOB

IIpaxTrueckas pabota “IIpeBparenns opraHu4ecKix BeIeCTB P HarpeBaHUU".
[lomyuenne aTuineHa W W3y4YE€HHE €ro CBOWCTB. MojenupoBaHHE MOJEKYJI M XMMHYECKHX IMpEBpallleHUH Ha
IIpUMepe 3TaHa, 3TWIEHA, alleTUIeHa U JIp.

Tema 4.3.
Wnentnduxanms
OPraHUYECKUX
BEIIECTB, UX
3HAYEHHUE U
MIPUMEHEHHE B

OcHoBHOe coxepxaHue

Jleknmun

buoopranudeckue coenunenus. llpuMeHenne u Ouosiormueckass posib yriieBofoB. OKHCIEHHE YIJIEBOJOB —
HUCTOYHHUK BSHCPIrUM XKUBBIX OPraHU3MOB. Oobnactu NPUMCHCHUSA aMHWHOKHUCJIOT. HpeBpameHHs{ OeNKoB I B
opranusme. buonornueckue ¢ynkuun OenkoB. buonorndeckue QyHKUUHU XUpOB. Ponb opraHudeckoi XUMHUH B
peuieHnu npoobieM MuIeBoi 0€30MacHOCTH

OK 01
OK 02
OK 04




OBITOBOI U Ponp opranwdeckoid XMMHH B PEIMICHUH TPOOJIEM HDHEPTreTHYECKON Oe30MacHOCTH, B Pa3BUTHH MEIUITHHEI,
MIPOM3BOJCTBEHHON | CO3JJaHMM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHMKOB 3HEPruu (aJIbTEpHATUBHbIE HCTOUHUKHU 3HEpruu). OmacHOCTh
JeSITeNbHOCTH BO3JIEMCTBUA Ha HUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTAEIBHBIX KIACCOB (YIJIEBOJOPOABI, CHMPTHI, 1
YenoBeKa (heHOTBI, XJIOPOPTaHWYECKHE IMPOU3BOJHBIC, ANBICTUABI W AP.), CMBICT TOKa3aTels MpPeelbHO JIOITyCTUMON
KOHLIEHTpaluu
I[pakTuyeckue 3aHATUS 2
IIpaktrueckas padota: “MneHTH(HUKAITNAS OPraHMYECKUX COSAMHEHIH OTICIBHBIX KJIACCOB”
Wnentudukanus opraHn4eckux COSAMHEHUH OTAEIBHBIX KJIACCOB (HAa MPHMEpE albAETHIOB, Kpaxmaia, YKCyCHOU
KHCJOTHI, OENKOB U T.I.) C WCIOJNB30BaHHEM HX (PH3MKO-XUMHYECKHX CBOWCTB M XapaKTEPHBIX KayeCTBEHHBIX 9
peaxmuii. Jlenaryparus Oenka mpu HarpeBaHuu. LIBeTHbIe peakiuu 0enkoB. BO3HMKHOBEHHE aHATUTHYECKOTO
CHUTHajla C TOYKH 3PEHHS] XUMHYECKHX IIPOIECCOB MpPH IPOTEKAaHWH KA4YeCTBEHHOW pEaKIH{, IO3BOJISIONICH
UACHTH(QHUIMPOBATH NPEATIOKEHHBIE OPraHUYeCKUE BEIIeCTBA
Kontpoabhas padora (mpaktudeckasi) CTpyKTypa U CBOWCTBAa OpraHUYECKUX BEIIECTB 2
CamocTosiTeqibHasi padoTa: MOJAr0TOBKA K KOHTPOJILHOM paboTe 2
Paznen 5. Kunernueckue u TepMOAUHAMHYECKHME 3AKOHOMEPHOCTH IPOTEKAHUSI XMMHYECKUX peaKkuii 4
Tema 5.1. OcHOBHOe cojiep:KaHne 4 OK 01
CkopocThb OK 02
XUMHUYECKHX Jlexuun 2
PEaKIwii. CKOpOCTh peakmu, ee 3aBUCHMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPHUPOIBI PEATUPYIOMINX BEIIECTB, KOHIICHTPAINN
XHUMHYECKOE pearupyronmx BelecTB, TEMIEepaTyphl U IJIONIAI PEAKIIMOHHOW MOBEPXHOCTH. TerioBble 3 (HEeKTh XUMHYECKUX
paBHOBecHeE peaxiuii. 9K30- ¥ 3HJOTEPMHUUYECKUE, PEAKIIH. 9
OOparuMocTh peakiuii. XUMHYECKOe pPaBHOBECHE W €ro CMEIICHWE TOJ JEHCTBHEM pa3InYHbIX (HaKTOPOB
(KOHIIEHTpalysl PEeareHTOB WJIM TPOAYKTOB PEaKIUH, JaBIICHHE, TemIieparypa) IS CO3JaHHsS ONTHMAaJbHBIX
YCJIOBHM IIPOTEKAHMsI XUMUYECKuX npoueccos. [Ipunnun Jle Hlatense
IIpakTuyeckue 3aHATUSA 2 OK 01
Peunrenne mpakTHKO-OPHEHTHPOBAHHBIX 3aJaHMK Ha aHalM3 (AaKTOPOB, BIMSIONIMX HAa W3MEHEHUE CKOPOCTH OK 02
XUMHYECKON peakiuu, B T.4. C TO3WIUH 3KOJOTHYECKH IENecO00pa3HOTro IMOBEACHHUS B OBITY W TPYIOBOH
JIEATEIILHOCTH B TIEIISTX COXPAHEHHUS CBOETO 3/IOPOBBS H OKPYKAFOIIEH PUPOIHOMN CpEIbL. 2
Pemenne mpakTUKO-OpUEHTHUPOBAHHBIX 3aJaHWi Ha mnpuMeHeHue nupuHiuna Jle-llatense s HaxoXIeHUS
HalpaBJICHUA CMCUICHHA PaBHOBECUA XUMHUYECKOUN p€akuun MW aHaliu3 (1)aKTOp0B, BJINUAOIINX Ha CMCIICHHEC
XUMHYECKOTO PABHOBECHSI
Paznen 6. PacTBopBI
Tema 6.1. OcHoBHOe conepkaHue OK 01




[MousTre o Jlexuun 2 OK 02
pacTBopax PactBOpenue kak puzuko-xumudeckuit npouecc. PactBopsl. CriocoObl MPUrOTOBIEHUS pacTBOPOB. PacTBOpUMOCTD. OK 07
MaccoBast 0751 pacTBOPEHHOTO BemiecTBa. CMBICT TOKa3aTemnsl MpeAesbHO JOMYCTUMON KOHIIGHTPAUHd H €ro
WCTIOJI30BaHME B OIIEHKE SKOJIOTHYECKONW Oe301MacHOCTH.
[IpaBuna 3KOJOTHYECKH LIeeco00pa3HOro MoBeleHHs B OBITY M TPYAOBOH NEATEIBHOCTH B LENSAX COXPaHEHHS 2
CBOET0 3JI0POBbsI M OKpY)Karollled TPUPOJHOM cpedbl; OMacHOCTh BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBI
OIpPEJICTICHHBIX BEIICCTB.
Pemiennie mpakTHKO-OPMEHTHPOBAHHBIX pPACUETHBIX 3aJlaHUl Ha PACTBOPHI, HCIOIB3yeMble B OBITOBOH W
MIPOM3BOACTBEHHOM NESTEILHOCTH YEIOBEKA
Tema 6.2. OCHOBHOE cojiepKaHue 4 OK 01
HccfeHOBaHHe IIpakTnyeckne 3aHATHSI 4 OK 02
CBOMCTB pacTBOPOB
p P IIpaxTrueckas pabota «IIpuroToBiaeHue pacTBOPOB». OK 04
[IpuroTtoBieHne pacTBOPOB 3alaHHON (MaccoBoil, %) KOHUEHTpauuu (C MPAKTUKO-OPHEHTHPOBAHHBIMHU 4
BOTIPOCAMH) M OTIpeJIeNIeHNe Cpellbl BOAHBIX PACTBOPOB.
Pemenue 3a1au Ha IPUTOTOBJIEHHE PACTBOPOB
Paznmen 7. Xumus B ObITY U IPOM3BOACTBEHHOM 1€SITEILHOCTH YeJI0BEKA 10 OK 01
OK 02
Tema 7.1 Xumusi B [ OcuoBHoOe cojiep:kaHue
OBITY U OK 04
. | Jlexumn 6
MPOU3BOJCTBEHHON — ~ ~ OK 07
eATETbHOCTH HopBeiiimue JOCTH)KEHUS XUMHUYECKOM HAyKM M XUMHUYECKOH TEXHOJIOTMU. Poiib xumuu B oOecrieueHUH
YenoBeKa 9KOJIOTMYECKOM, SHEPreTUYCCKOW U MHUIICBON 0€30MacHOCTH, Pa3BUTUM MEIUIIMHBI. [IpaBuia moucka u aHaiu3a 6
XUMHUYECKON WH(pOpMaNMK W3 pPa3TUYHBIX HMCTOYHUKOB (Hay4yHas W y4eOHO-HaydHas JIMTEparypa, CpelCTBa
MaccoBOW HHpOpMaInK, ceTh IHTepHET)
IIpakTuyeckue 3aHATHSA 2
Ilock ¥ aHanMM3 KEWCOB O MPUMEHEHWH XHUMHUYCCKHX BEIIECTB M TEXHOJOTMH C Yyd4eToM Oyayien
po(heCCHOHANBHON JIEATENBHOCTH 110 TEeMaM: BaKHEWIME CTPOWTENBHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE
MaTepHuabl, KPacKu, CTEKIJIO, KepaMHUKa, MaTepUalbl JJIsl 3JEKTPOHUKU, HAHOMAaTepHUallbl, TCKCTUIbHBIE BOJIOKHA, 2
HUCTOYHUKH 3HEPTUU, OPraHMYECKUE ¥ MUHEPAIbHbBIC YI00PEHHs, IEKAPCTBCHHBIC BEIIECTBA, OBITOBAs XMUMHUSI.
3amura: [IpencraBienue pe3ysbTaToB pelleHns KeiicoB B popMe MUHH-IOKIIA A C MIPe3eHTalneH
CamocTrosiTeqbHast padoTa 1o pasgesy
2
IIpome:kyTouHas aTTecTalMs MO AMcUMILINHE (1] depeHuMpPOBAHHBIH 3a4eT) -
Bcero 72




3. YCJIOBUA PEAJINZAIIMU ITPOTI'PAMMBI IMCLHHUTIJIMHBI

3.1. Tpe6oBaHNS K MUHMMAJTbHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecreyeHn 0

Peanuzanus yqueOHON AUCIUIUIMHBI OOecTIedeHa HATMYMeM y4eOHOro KaOMHeTa.

OobopynoBanue y4eOHOr0 KaOMHETA: MMOCAJOYHBIE MECTa MO KOJMYECTBY OOyYaroIInuXcs;
pabouee MecTO mperofaBaTens; padodas HEMeNoBas JIOCKa;, HarjasgHble MocoOus (HaOOphI
[IAPOCTEPKHEBBIX MOJIEICH MOJIEKYJI, MOACTH KPUCTALTHYECKUX PEIIETOK, KOJUICKIIH ITPOCTHIX
U CJIOKHBIX BEILIECTB M/WJIM KOJUIEKIIMU IMOJUMEPOB; KOJUIEKIMSA TOPHBIX MOPOA M MHHEPAJIOB,
Tabauia MenzeneeBa, yaeOnble GUIbMBI, ITUGPOBBIC 00pa30BaTEIIBHBIC PECYPCHI).

Jnst uHGOOPMAIIMOHHO-KOMITBIOTEPHON MOJAECPKKH y4eOHOro Tpolecca MpeanoaraeTcs
UCIOJB30BAHUE  MPOTPAMMHO-TICIATOTUYECKUX  CPEACTB,  PEaIM3yeMbIX C  ITOMOIIBIO
KOMIIBIOTEpA: HCIIOJIb30BaHHE OOYYaIOMIMX MPOrpaMM, TEMaTHYEeCKUX (QHIBMOB, OHJIANH
TECTHPOBAHUE H JIP.

Texuuueckue cpencTsa 00ydeHus:

MIEPCOHAIBHBIN KOMITBIOTED C JIMIIEH3MOHHBIM IPOTrPaMMHBIM 00ECIICYCHUEM; MYJIbTHMEIHIHBIN
MIPOEKTOP; MHTEPAKTUBHAS TOCKA; BBIXOJI B JIOKAIBHYIO CETh.

3.2. UudopmannoHHoe odecrneyeHne peaau3anui MporpaMmbl

Jna peanuzanuu mnporpaMmbl 6ubnuoreunsii Goun Hayunoit 6ubnmoreku ®I'BOY BO
«UI'Y» um. B.I'. PacmytmHa wWMeeT medyaTHBIC W/WIHM JJICKTPOHHBIE OOpa3oBaTelIbHBIC U
nH(OPMAaLIMOHHBIE PECYPCHI, IS UCIIOJIb30BaHUS B 00pa30BaTeIbHOM MpoIiecce

3.2.1. DJeKTpOHHbIE U3TAHUS

OcHoBHas IUTEpaTypa:

1. AadpunorenoBa, WM. B. Xwumusa: y4eOHUK U TNPAKTUKYM JUIS  CPEIHETO
npodeccuonansHoro obpazosanus / M. B. Audunorenona, A. B. badkos, B. A. TlonkoB. — 2-¢
u3a., ucop. u aom. — Mocksa: U3natensctBo Opaiit, 2022. — 291 c.

2. Kysnenoa H. E. Xumus : 10 xnacc : yrinyOn€HHBIN ypOBEHb : YUCOHHK AJIs yYalIUXCs
obpazoBarensubix opranusanuii / H.E. Kysmemosa, H.H. I'apa, U.M. TwuroBa. — 5-¢ wusm.,
crepeoturl. — M. : Benrana-I'pad 2018. — 448 ¢ : un

3.2.2. DIeKTPOHHBbIE pecypchl

1. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) (snekrpornast 6ubMoTEKA)

2. http://gotourl.ru/4792 (http://periodictable.ru/) (cBoiicTBa XUMHUYECKHX JIEMEHTOB)

3.http://www.xumuk.ru (cripaBouHO-UH(POPMAIIHOHHBII TOPTAT)

4. http://orgchemlab.com/ (ma6oparopwst)

5. http://gotourl.ru/4785 (xyprana «XuMHUS U )KU3HBY).

3.2.3. lonoJIHUTEIbHbIE HCTOYHHKH

1. Tabpuensn, O. C. Xumua g18 npodeccuil U CHEUUAIBHOCTEH  COIMAIBHO-
HKOHOMHYECKOT0 U TyMaHuTapHoro npoduieit [Tekct] : yaeOHUK 171 cpell. U Had. mpod.
oOpa3oBanus : pex. DenepanbHbIM HH-TOM pa3ButHs obpazoBanus / O. C. ['abpuensy,

. T'. OctpoymoB. - 6-e u3a., crep. - M. : Akanemus, 2013. - 207 c. - (HauanbHoe u cpennee
npogdeccroHanibHOE 00pa3oOBaHUE.

2. Tabpuensn O.C. Xumus ans npodeccuil U CrenualbHOCTEH TEXHUYECKOro Nnpoduis:
Y4eOHHUK ISl CTYA. YUpexaeHui cpea. nmpod. oopazosanus / O.C. 'abpuensn, U.I'. Octpoymos.
— 4-e u3n., crep. — M. : U3narenbckuii neHTp «Axagemusi», 2017. — 272 c.

3. Kanyctuaa A. A., Xansuenko U. T'., JluGanos B. B. O0mas u HeopraHudeckas XHUMHS.
IIpaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. JIu6anoB — CankrllerepOypr: Jlans,
2020. — 152 c.

4. Pe3nukoB B. A. COopHUK yIpa)KHEHUH U 33/1a4 10 OpraHUYeCcKOi XUMHUH: yueOHOe
nocobue / B.A. Pe3uukoB — Cankr-IlerepOypr: Jlansb, 2021. — 226 ¢


http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/)
http://gotourl.ru/4792
http://periodictable.ru/)
http://www.xumuk.ru/
http://orgchemlab.com/
http://gotourl.ru/4785

4. KOHTPOJIb M OIEHKA PE3VJIBTATOB OCBOEHUSA YYEBHOI
JTACIUTIINHBI

KoHTpoJIb M OLeHKa pacKpBIBAIOTCS Yepe3 JUCLUIIMHAPHBIC PE3YyJIbTaThl, YCBOCHHBIE 3HAHUSA
U TpUOOpETEHHBIE CTyJIEHTAaMHU YyMEHHs, HalpaBJeHHbIE Ha (OPMHpPOBAHHE OOMIMX H
npoeCCHOHATBHBIX KOMIIETEHIUH.

Pe3yabTaThl 00yuenus Kpurtepum ouenkn MeToabl OLEHKHU

OK 01. Bri6upatb ciocoObl [Tnanupyembie  pesynbratel  (Tabnm.  1.2) | OrueHka pe3yibTaToB —
pelenus 3axa4d YCTaHABIUBAIOTCS B UTOTE U3YUEHHSI TEM: YCTHBII1 011poc;
npogeccHoHaTLHOI P1, Temp 1.1, 1.2 OleHKa pe3y/IbTaToB —
JIeSITEeIIbHOCTH P2, Temsr 2.1,2.2 XAMHWYECKAH TUKTAHT;

P 3, Temr1 3.1, 3.2, 3.3

O1eHKa pe3yabTaTOB —
P4 Temn 4.1 4.2 43 HeHka pesy

IIPUMCHUTEIIBHO K pa3JINYHbIM

KOHTEKCTaM MPaKTHYECKHE PabOTHI;
g gj %Zﬁﬁ gi, 6.2 OleHKa pe3yIbTaToB —
P 7, Temsi 7.1 TECTUPOBAHHUE;
OK 02. Mcnons30BaTh [Inanupyemble  pesymbTathl  (Tabm.  1.2) Ouenka pesysbTaTos —
COBpPEMEHHBIE CPEICTBA YCTAHABIMBAIOTCS B HTOTE H3yUYCHHUS TEM: PEIICHAE XHMHUICCKUX
MMOMCKA, aHAIM3a U P 1, Temsr 1.2 3an1a4;
unreprperaunn napopmanpn | P 3, Temsr 3.1, 3.2, 3.3 OIUIGHKa Pe3y/bTaToB —
U HHPOPMAIIHOHHBIE P4, Temrs1 4.2,4.3 KE€HC-3aJaHuU,
Texnonoruu 11 Bemonnenuss | P 3, Temer 5.1 Ouenka Pe3YHBTaT013 -
3a/1a4 POQECCUOHATBHOM P 6, Temr1 6.1, 6.2 BBINIOJIHEHME 3aJaHUI Ha
JEATEIIbHOCTU P 7, Temsr 7.1 mddepenmpoBaHHOM
OK 04. D¢pdexTuBHO [Inanupyemsle  pesynbratsl  (Tabnm.  1.2) satere
B3aMMO/ICHCTBOBATH U YCTaHABJIMBAIOTCS B HTOTE U3YYCHHUS TEM:
paboTaTh B KOJJIEKTHBE U P2, Temsr 2.2
KOMAaHJIE P 3, Temsr 3.3
P4, Temr1 4.2, 4.3
P 6, Temur 6.2
P7, Temsr 7.1
OK 07. ConeiicTBoBaTh [lnanupyembie  pesyabrartel  (Tabm.  1.2)
COXPaHEHHIO OKPYXKaFOIIeH YCTaHABJIMBAIOTCS B UTOTE U3YUCHUS TEM:
cpesel, pecypcocbepesxennio, | P 6, Temsr 6.1
HPUMEHATH 3HaHHA 00 P 7, Temsr 7.1

W3MEHCHHMH KJIMMATa,
MIPUHIIHITEL OEPEKITHBOTO
MPOU3BOCTBA, YPPEKTHBHO
JIEACTBOBATH B UPE3BBIYANHBIX
CUTYaIHAX

Pabouast mporpamma paspaboTtana B coOTBeTCTBHH ¢ DenepalibHbIM TOCYAapCTBEHHBIM
o0Opa30BaTeNbHbIM CTaHJAPTOM CpeaHero ooluiero oOpa3oBaHUs, YTBEP)KIEHHBIM IPUKA30M
MunucrepcTBa oO6pa3zoBanus U Hayku Poccuiickoit @enepanun ot 27 okTs10pst 2023 r. Ne 798,
[IpumepHoit  mporpammoii  00meoOpa3oBaTeNbHOW  y4eOHOM — MUCHHUIUIMHBI  «XHMUS»,
pexkomenioBannoit ®I'BOY AITO «M1PIIO».

ABTOp IIporpamMmsl ./ C.J.Ilepectiok, 3amectutenn aupekropa Konnempka UI'Y no YMP
i ada (D.U.0., oonsxcnocms)




Cenennst o mnepeyTBepxaeHun PaGouyeil mnporpaMmbl
«XHMMHUSD> HA 0YepPeaHOI y4eOHbIN rojl U perucTpanuu u3MeHeHuil

y4eOHOH MCHMIJIMHBI

VYueOHsIit
rox

Pemenne YMK
Komnemka
(Ne mpotokodna, ara,
TOJTIHCh
mpeiceaaTes)

Buecennnie
U3MEHEHUS

Howmepa nucros

3aMCHCH-
HBIX

HOBBIX

aQHHYJIUPO-
BaHHBIX

Hacmosuwas npocpamma, ne modxcem Ovimb GocnpouzeedeHa HU 8 Kakou ¢popme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuletuss Kagheopuvl-paspabomuuxa npocpammol.




