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1 O0mas xapakTepucTUKa padoveil MPOrpaMmbl
1.1 MecTO TUCHUILIMHBI B CTPYKTYpPe OCHOBHOI TNpodeccuoHaIbHOI
00pa3oBaTeJIbHOI MPOTrPAMMBI

O6meodbpazoarensHas aucuumuimHa OO.04 Xumus wn3ydaercs Ha 0a30BOM
ypoBHE B 00pa3oBaTeILHOM IIMKIJIE YIEOHOTO IlaHa OCHOBHOM mpodeccrnoHaibHOM
oOpazoBarenbHOM mporpammbl cnenuanbHoctd 09.02.06 CeteBoe M CHCTEMHOE
aIMUHUCTPUPOBAHUE

1.2. Hean u miiaHupyembie pe3yJibTaThl 0CBOCHUS] JUCIUIIIMHBI
1.2.1. Hean u 3a1a44 AMCIUTIIHHBI
dopMupoBaHUE y 00YUAIOIIUXCS MPEACTABICHUS 0 XUMUYECKON COCTABIISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpa KaK OCHOBBI TPUHSTUS PEIICHUN B
XKU3HEHHBIX W TIPOU3BOJCTBEHHBIX CHUTYyalUsX, OTBETCTBEHHOIO IIOBEACHUS B
IIPUPOJTHOM CpelIE.

3amavyu AMCUMILIUHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH TMPOTCKAHUS XUMHUYCCKHX
IIPOLIECCOB U SIBJICHUU B OKPYXKAIOUIEH Cpelie, LIEJOCTHON HayYHOU KapTHUHBI
MUpa, B3aUMOCBSI31 U B3aMMO33aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABJIATH (POPMYIJIBI HEOPTAHUYECKUX W OPTraHHMYECKUX
BEILIECTB, YPaBHEHUU XWMHYECKHX peakiuil, OOBACHATbL MX CMBICI,
MHTEPIPETUPOBATH PE3YJIbTAaThl XUMHUYECKUX IKCIIEPUMEHTOB;

3) chopmupoBaTh  HABBIKM  MNPOBEACHUS  NPOCTCUIIMX  XUMHUYECKUX
AKCIIEPUMEHTAJIBHBIX HUCCIEIOBAHUA C COOMIOJEHUEM MPaBHII OE30IacHOro
oOpalieHus ¢ BEIIeCTBaMU U JIA0OpATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUsS HCIIOJIb30BaTh MH(MOPMAIIMI0 XUMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) cdopmupoBath yMEHHsI IPOTHO3UPOBATH MOCIIEACTBUS CBOCH JCATEIILHOCTH U
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX ITPOLIECCOB;

6) chopmHupoBaTh MOHMMAHUE 3HAYUMOCTU JOCTHKCHUH XMMHYCCKOW HAyKH H
TEeXHOJIOTUH JIJISl PA3BUTHS COIIMATILHOM 1 IMTPOU3BOJICTBEHHOM cep



1.2.2.

Ilnanupyemblie

pe3yabTaThl

OCBOCHHSI  001Ie00pa3oBaTeJbHOM

aucumIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe ®I'OC COO

Kon u | [Inanupyemble pe3ynbTaThl OCBOCHUS JUCITUTUIAHBI

HaMMEHOBAHHE

(hopMupyeMBIX OOuue HucuuminHapHbie

KOMIICTCHITUH

OK 0l1. BriOupats | B 4acTH TPYAOBOIO | - BIAaJETh CHCTEMOW XHMHUYECKHX 3HAHHH,

CITIOCOOBI pelieHus | BOCITATAHHS: KOTOpasi  BKJIOYAeT:  OCHOBOIIOJIAraroIue

3a1a4 - TOTOBHOCTH K  TPYAY, | HOHATHS  (XUMHUYECKHHA  DJIIEMEHT, aToM,

podeCCHOHATEHOM 0CO3HaHHE IIEHHOCTH | 3JIEKTpOHHAs 000JI0YKa aToMa, S-, p-,

JESITENHHOCTH MacTepCTBa, TPYAO0II00HE; d-371eKTpOHHBIE ~ OpOWTANM  aTOMOB, HOH,

MPUMEHUTEIIEHO K | - TOTOBHOCTh K aKTHUBHOW | MOJICKYJa, BaJICHTHOCTb,

pasITUIHBIM KOHTEKCTaM | JESITETbHOCTH 3JIIEKTPOOTPHUIIATCILHOCTD, CTENEHb
TEXHOJIOTHYECKOH M | OKMCIEHHS, XHMHUYECKas  CBA3b,  MOJb,
COIMAJIbHOW  HANpPAaBJICHHOCTH, | MOJISIpHAS macca, MOJISIPHBIT 00BeM,
CIIOCOOHOCTh ~ MHHUIIUUPOBATh, | YTIEPOIHBIH CKEJIET, (hyHKIIMOHATBHAS
TUTAHAPOBATh U CAMOCTOSTENFHO | TPYIIA,  paJWKall, H30MEpHsS, H30MEPHI,
BBIITOJIHATH TaKYIO FOMOJ’IOFI/I‘-ICCKI/II\/'I p)IIL, T'OMOJIOTH,
JESITENBHOCTE; YTIIEBOAOPOIbI, KUCIOPO/I- U a30TCOACPKAIIIHE
- MHTEpeC K Pa3IU4HbIM cepaM | COSTUHEHHUS, OMOJOrMYECKH aKTHUBHEIE
npoheCcCHOHATBHOMN BelecTBa  (YIJICBOIBI,  JKUPBI,  OCIKH),
JESITENBHOCTH, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO,
OBiageHne YHUBEPCAIbHBIMHU | BEICOKOMOIEKYIISIPHBIE COEIMHEHNS],

Y4eOHbIMHU MO3HABATEJbHBIMHU
JeHCTBUSIMH:

a) 0a3zoBble  JIOTHYeCKHE
AeHCTBUA:

- CaMOCTOSITENIEHO
dbopmynupoBartb "
aKTyaJIu3upoBaTh  MpoOIEMY,

paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBAaTb CyIHeCTBeHHBIﬁ
NPU3HAK WA OCHOBAHUS IS
CpaBHEHHS, KJIACCH(PHUKAIMUA |
0000IIIeHHS;

- OTIPENIETATh emu
JIeSITENIbHOCTH, 3aj71aBaTh
mapamMeTpel WU KPUTEPUH HX
JIOCTYDKCHUS,

- BBUIBISITh 3aKOHOMEPHOCTU U
MPOTUBOPEUUS B

paccMaTpUBacMBbIX SBJICHUSIX;
- BHOCHTh KOPPEKTHBBI B
IEATENBHOCTD, OLICHUBATH
COOTBETCTBHE pe3ybTaToOB
LEJISM, OIIEHHUBATh PHUCKH
MMOCICACTBUM ESITENHHOCTH;

- pa3BHUBAaTh KpEaTUBHOE
MBIIUICHHE  NPH  PEUICHUU
JKU3HEHHBIX MPOOIIeM

0) 0azoBbIe
HCCIe0BATENbCKHE
JAefcTBHUA:

KpHUCTATIMYECKAasl PEeLIeTKA, TUIIbI XUMHUUECKUX
peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE,
9K30-U JHIOTEPMUYECKUE, PEAKIUU HOHHOTO
oOMeHa), pacTBop, AIEKTPOIIUTHI,
HERJIEKTPOJIUTEI, 3NEeKTPOTUTHYECKAS
JUCCOLMAIMs, OKHCIUTENIb, BOCCTAHOBUTEINbD,
CKOPOCTb XMMHMYECKOH peaklHy, XUMHYECKOEe
paBHOBecHE), TEOPMHM M 3aKOHBI (Teopus
XHUMHUYECKOTO CTpOCHUS OpTaHUYECKUX
BEILIECTB AM. Bytnepoga, Teopust
IIEKTPOINTHYECKON JUCCOLMALINH,
nepuonnueckui 3axkon JI.MI. MeHnneneesa,
3aKOH COXPAHEHMsI MaccChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI S3BIK XHMUH,
(dakTojoruyeckue CBEACHUS O CBOMCTBax,
COCTaBe, HOJIy4EeHUH u 0e3omacHOM
WCHOJIb30BAaHUN BKHEHIINX HEOPraHUYECKUX
W OpPraHMYecKHX BemEeCTB B OBITY U
MIPaKTHYECKO IeATeNIbHOCTH Y€JI0BEKa;

- YMETb BBIIBIISITH XapaKTEPHBIE MPHU3HAKU U
B3aMMOCBSI3b U3YUEHHbIX MOHATHHA, IPUMEHATh
COOTBETCTBYIOIIME TOHSATHS TIPH OIUCAHUU
CTPOCHUSI W CBOWCTB HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB M WX MpPEBPALICHUH;
BBISIBIISITH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C

MNOHATHAMHU W TOPCACTABICHUAMU  JPYTUX
C€CTCCTBCHHOHAYYHBIX IMPEAMETOB;
- YMETH HUCIIOJB30BAaTh HaMMCHOBAaHUs

XUMHMUYECKHUX COEJIMHEHUN MEXIyHapOJaHOro
COI03a TEOPETUUECKON U MPUKIATHON XUMUU U




- BJAJETh HAaBBIKAMHU Y4E€OHO-
UCCIEeI0BATEIBCKON u
MPOEKTHOM JIeATEeIbHOCTH,
HaBBIKAMHU pazpemeHus
npobiem;

- BEISIBIISITH
CJIE/ICTBEHHBIE
aKTyaJIu3upoBaTh 3amauy,
BBIJIBUTaTh TUIIOTE3Y ee
pelIeHus, HaXOAUTh apTyMEHTHI
UL J0Ka3aTeabCTBA  CBOUX
YTBEPKJICHUH, 3a/1aBaTh
rapaMeTpbl u KPUTEPUHN
pelIeHus;

- aHaM3UPOBATh MOJIYyUYEHHEIE B
X0J1e peuieHus 3a1auu
pe3ynbTaTHl, KPUTHYECKU
OLICHUBATh HX JOCTOBCPHOCTD,
IMPOrHo3upoBaTb MU3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMETh TMEpPEHOCUTh 3HAHUS B

MIPUYUHHO-
CBSI3H u

MO3HABATEIBHYIO u
MPAKTHYECKYIO obnactu
JKU3HECITEIbHOCTH;

- YMETb UHTErPUPOBATH 3HAHUSA
u3 Pa3HbIX MpEeAMETHBIX
obnacrei;

- BbBIIBUT'aTh HOBBIC nacu,
npeajaratb OpUTrMHAJIBHBIC
MOJIXOJIbI Y PEIICHHS;

- CITIOCOOHOCTH ux
HCITOJIH30BAHUS B

MMO3HABATEILHOU U COLMAIBLHON
MIPAKTHKE

TPUBUAIBHBIC HA3BAaHUSl BAXKHEUIINX BEIIECCTB
(3TMneH,  aneTwieH, TOUICpUH,  (eHo,
(hopmanprernn, ykcycHas KHCJIOTa, TIIHIINH,
YrapHbli ra3, YIJIEKUCIBIA ra3, aMMHaK,
ramieHas  HM3BeCTh, HEralicHas  HM3BECTbh,
MThEBasT COAa W JAPYTHX), COCTaBIATH
(hopMyITbI HEOPTAaHMYECKUX W OPTaHWYECKHX
BEILIECTB, YPAaBHEHUA XHUMHUECKHUX pEaKIui,
OOBSACHATH WX  CMBICK;,  TOATBEPXAATh
XapaKTepHBIE XMMHUYECCKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIUMU  DKCIIEPUMEHTAMU U
3alUCSIMU YPAaBHEHUN XUMUYECKUX PEAKIIHIA;

- yYMeTh YCTaHaBIHMBATh MPHUHAJIEKHOCTH
M3YYCHHBIX HEOPTaHMYECKUX M OPTaHUYIECKUX
BEILIECTB K OINpPEACIEHHBIM KJaccaM U rpyIinam
COCIMHECHUM, XapaKTepU30BaTh HMX COCTaB U
Ba)XKHEHIIIME CBOMCTBA; OMNPEACNATh BHJIbI
XUMUYECKUX CBS3el (KOBAJICHTHAs, WOHHAS,
METaJUIMYECKas], BOJIOpO/IHASA), THIIBI
KPUCTAIDTHYECKUAX pereTox BEIIECTB;
KJIACCU(UIMPOBATh XUMHYECKUE PEAKITUH;

- chopMupOBaTH MIPEICTABIICHUS: o}
XUMHYCCKOHN COCTaBJIAIOMICH
€CTECTBEHHOHAYYHOH KapTHHBI MHpPA, POIH
XUMHUHU B IIO3HAHUHU SIBJ'IGHI/II\/'I HpI/IpOIH)I, B
(OpMHpPOBaHUM MBINUICHUS M KYJIBTYPBI
JIUIHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOJUMON JUIsl PEeIICHHUS MPAKTUICCKUX

3aa4 M 9IKOJOTMYECKH OOOCHOBAaHHOIO
OTHOULICHUS K CBOEMY 3[I0POBBIO U NPUPOJHOM
cpexne;

- YMCThb NPOBOAUTH PaCyY€Thl 110 XUMHUYCCKUM

dbopMynaM W ypaBHEHUSIM  XUMHYECKHX
peakuMii ¢ HCHONb30BaHMEM (U3NYECKUX
BEJIMYMH, XapaKTepU3YIOUINX BellecTBa C

KOJIMUECTBEHHONW CTOPOHBI: MacChl, 00BeMa
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJIWYECTBa
BEILIECTBA; HCTIOJIB30BaTh CHCTEMHBIE
XUMWYECKUE 3HAHUS JIJISl IPUHSTHSI PEIICHUH B
KOHKPETHBIX KHU3HEHHBIX CUTYyaLUsIX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM

OK 02. Hcnomns3oBarh
COBPEMEHHBIEC CPE/ICTBA

MOWCKa, aHamu3a U
UHTEpIpeTaIUN
uHQOpMAITUH u
MH(QOPMAIIIOHHbIE
TEXHOJIOTHH JUTst
BBITTOJTHEHUST 3a1a4
podeCcCHOHATEHOM
JeSITeTbHOCTH

B o0J1acTH
HAYYHOI'0 TIO3HAHUS:
- c(hOpMHUPOBAHHOCTh
MUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUS

IHECHHOCTH

YPOBHIO
HayKH U
00I1eCTBEHHOI MIPAKTHKH,
OCHOBAaHHOT'O Ha JIAAJIOTe
KYJIBTYD, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MeECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHHUE
SI3BIKOBOM M YUTATEJILCKOH

- yMeThb IUIAHUPOBaTh W  BHINOJHSATH
XUMUYECKUNA  JKCIIEpUMEHT  (MIpeBpaIleHus
OpPraHMYEeCKUX BEUIECTB TMPH HArpeBaHUM,
MOJTyYeHUE ITUICHA W M3YYCHHE €ro CBOICTB,
Ka4eCTBCHHBIC PEAKIMU Ha  albJCTHIHI,
KpaxMaji, YKCYCHYIO KHUCIOTY; JEHaTypalus
OCIIKOB TIpU HArpeBaHWM, IBETHBIC pPEAKIIUU
OCJIKOB; TIPOBOANTH PEAKITUH HOHHOTO 0OMEHa,
OTIpeNIeATh  Cpeay BOIHBIX  PacTBOPOB,
KaueCTBEHHBIE  peaknuh Ha  Cyibdar-,
KapOoOHAT- W XJIOPWUI-aHUOHBI, HA KATHOH
aMMOHUS;  pemaTh  AKCIEPUMEHTAJIbHBIC
3anmayn 1o Temam "Metamer" u "Hemeramisr'")
B COOTBETCTBUM C TNpaBUIAMU TEXHUKHU




KyJIbTYpbI KaK cpencTBa
B3aMMOJAEHCTBUS MEXIy
JIFOABMU Y IO3HAHUSI MUPA;

- OCO3HAHUE ILIEHHOCTH HAay4YHOH
JIeSITENbHOCTH, TOTOBHOCTh

OCYLIECTBIISITh IPOEKTHYIO H
HCCIIEI0BATENIBCKYIO
JIeATENIbHOCTh  MHIUBUAYAIBHO
U B TPYIIIE;

OBiajeHue yHUBEPCAJIbHBIMU
Y4eOHBIMH MO3HABATEIbHBIMH
AeHCTBUAMM:

B) pa6oTa ¢ undopManueii:

- BJIAJIETh HABBIKAMH TTOTYICHUS
WHPOpMAIIUK U3 HUCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSTEIIEHO
OCYIIECTBJISATh TIOWCK, aHAIU3,
CUCTEMAaTHU3AIIUIO u
UHTEPIpETaui0  UHPOPMALIUH
pa3IMuYHBIX BUIAOB ©  (QOpM
MIPEJICTABICHUS;

- CO31aBaTb  TEKCTHI B
pasiauuHBIX opMaTax C yIeTOM

Ha3HaueHHs WHOOpPMAIMH |
LENICBON ayJAUTOPUH, BBHIOHpas
ONTUMAIIBHYIO bopmy
IPE/ICTaBICHUS u
BU3yaJIU3alluy;

- OLEHMBaTb JOCTOBEPHOCTb,

JETUTUMHOCTh MH(OpMaIuu, ee

COOTBETCTBHE  TMPAaBOBEIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- HCII0JIL30BATh cpencTra
WH(POPMAITMOHHBIX u
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B pelIeHnH
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3aJa4 ¢
COOJIFOIEHIEM TpeOoBaHMH
SPTOHOMUKH, TEXHUKH
06e30macHoOCTH, TUTHUCHBI,

pecypcocOepekeHus, MPaBOBBIX
U OTHYECKHUX HOPM, HOPM
WHPOPMAITUOHHON
0€e30I1aCHOCTH;
- BJIAJICTh
pacno3HaBaHUS U
UHQOpMAIIH,
MH(QOPMAITIOHHON
0€30I1aCHOCTH JIUYHOCTH,

HaBBIKAMU
3aIUTEI

0e3ormacHOCTH TIpy OOpAICHUH C BEIIECTBAMU
u J1a00PaTOPHBIM o0opyioBaHUEM;
MPEICTaBISITh  Pe3yabTaThl  XUMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIHMX peakuit u
(dopMynHpoBaTh BBIBOJIBI HAa OCHOBE OTHX
pe3yIIbTATOB;

- YyMETh  aQHAJIM3HPOBATH  XUMHYCCKYIO
nH(pOpMAIUIO, TIOIYy4aeMyl0 U3  Pa3HBIX
HCTOYHHUKOB (CPEIICTB MacCOBOI MH(OpMAITHH,
ceTh MIHTEpHET U nipyrHe);

- BIIQJCTh OCHOBHBIMH METOJIaMU HAYYHOTO
MO3HAHUS BEIIECTB M XUMHUYECKHUX SIBICHHN
(mabmomeHre, W3MEpEHHE, OSKCIEPHUMEHT,
MOJICTTUPOBAHUE);

- YMETh MPOBOJUTH PACUECTHI M0 XUMHUYCCKUM

dopMynaM M ypaBHEHHMSAM  XHUMHYECKHX
peakuuii ¢ HCHONB30BaHHEM (U3UUECKUX
BEJIMYMH, XapaKTepPH3YIOIIMX BEIIeCTBA C

KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00BeMa
(HOpManbHBIE YCIIOBHS) Ta30B, KOJUYECTBA

BC€IICCTBA, HCII0JIB30BaTh CHUCTCMHBIC
XUMHYCCKHUE 3HAHUA NJI NPUHATUA peH.IeHPIfI B
KOHKPETHBIX KN3HCHHBIX CUTyalusx,

CBsA3aHHBIX C BEIIECTBAMU U UX NPUMCHCHUEM

OK 04. 3ddexruBHO
B3aUMOJICHCTBOBAaTL H
paboTaTh B KOJJICKTHBE
1 KOMaHze

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOATCIIBHOCTH nu
CaMOOIIPCACICHULIO,

-OBJIaICHUC HAaBbIKaAMH yLIC6HO-

- yMETb IUIAHAPOBaTb U  BBIIOJHSATH
XUMHYECKUH  OKCIEPHUMEHT  (IIpeBpaIleHus
OPraHUYECKUX BEUIECTB IIPU HArPEBAaHUH,
MIOJIyYEHHUE 3TUJIEHA M M3YUYEHHE €ro CBOICTB,




UCCIEeI0BATEIBCKOM, MPOCKTHOM
U COLMAJILHOM JIEITENHHOCTH;
OBiajgeHue yHUBEPCAJIbHBIMU
KOMMYHUKATHBHBIMH
JAeliCTBUSIMU:

0) coBMecTHasl 1esITeJIbHOCTb.
- TIOHMMAaTb M HCIIOJb30BaTh
MPEUMYINECTBA KOMAHIIHOW U
WHIMBUTy AJIbHOU PabOTHI;

- MIPUHUMATH TN COBMECTHOMH
JICSATEIIbHOCTH, OPTaHU30BLIBATh
Y KOOPJUHHUPOBATH JIEHCTBUS IO
€e JIOCTH)KEHMIO: COCTaBJISTh
IJaH JeWCTBUH, pacnpenensiTh

poiM € y4EeTOM  MHEHHMH
Y4aCTHUKOB o0cyXnaTh
pe3ynbTaThl COBMECTHOU
paboTsr;

- KOOPpAUWHUPOBATH M BLINIOJIHATH
paboTy B YCIIOBHUSIX PEaNBHOTO,

BUPTYaJIbHOTO u
KOMOWHHPOBaHHOTO
B3aMMOJCHCTBHS,

- OCYILECTBIISITh IMO3UTUBHOE
CTpaTeruyecKkoe IMOBEACHHE B
Pa3TUYHBIX CUTYaIIHsIX,
MPOSIBIISIT TBOPYECTBO u
BOOOpaKEHHE, OBITH
WHUIIAATUBHBIM

OBJj1aleHUe YHHMBepPCAJIbHbIMU
peryJsiTuBHbIMH
JeHCTBUSIMH:

r) IpUHATHE cedsi W APYrux
JI0Jei:

-  IpUHUMATh  MOTHUBBl U
apryMEHThl JPYTUX JIIOACH npu
aHanuse pe3ynbTaTOB
JIEeATEIbHOCTH;

- Ipu3HaBaTb CBOC TIIpaBO U

npaBo  Jpyrux IoJed  Ha
OIIINOKHU;

- pa3BuBaTh  CIOCOOHOCTH
MOHUMAaTh MHP C TO3WIUU

APYTroro 4eJ0BCKa,

KaueCTBCHHBIC  PEaKIMM Ha  albJCTHIBI,
Kpaxmall, YKCYCHYIO KHCIIOTYy; JI€HATypalus
OeNKOB TIpM HArpeBaHWM, IBETHBIC pPEAKIUU
OCJIKOB; TIPOBOANTH PEAKITMH HOHHOTO 0OMEHa,
ONpEeACNsATh CpeAy BOJHBIX  PacTBOPOB,
KauecTBEHHBIE  peakuud Ha  Cynbdar-,
KapOOHaT- W XJOPHUI-aHHOHBI, Ha KAaTHOH
AMMOHUS;  pellaTh  JIKCIEPUMEHTAILHBIC
3anmaun 1o Temam "Metamer" U "Hemeramisr")
B COOTBETCTBHM C TPAaBWIAMH TEXHUKH
0e30MacHOCTH TpU OOPAIICHUH C BEIIECTBAMU
u J1a00PaTOPHBIM o0opyioBaHUEM;
MIPENCTaBIATh  Pe3yabTaThl  XUMHYECKOTO
JKCIIeprMeHTa B (opMe 3amuch ypaBHEHHU
COOTBETCTBYIOIIHMX peakuuit u
(bopMyNIMpOBaTh BBIBOJBI HAa OCHOBE JTHX
pe3yIbTaToB

OK 07. ConelicTBOBaTh
COXpaHEHHUIO
OKpY>KaloIllel  cpenbl,
pecypcocoepexeHuto,
MPUMEHATh 3HAHUS 00
W3MEHEHUH  KJIMMarTa,
MIPHUHIUTIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO
JIEHICTBOBATh B

B o00JacTH 3KO0J0rHYECKOro
BOCHHUTAHHUSA:

- c(hOopMHPOBAHHOCTD
9KOJIOTUYECKOIT KyJBTYpBI,
NOHMMaHUE BIIMSIHUS
COIMATbHO-9KOHOMUYECKUX

IpPOLECCOB  HAa  COCTOSIHUE
MPUPOJHOM W COLMAIBHOM

Cpelibl, OCO3HaHUE INI0OAIBHOTO
Xapakrepa IKOJIOTUUECKHX
npo0em;

- cthopmupoBaTh MIpeICTaBICHUS: 0
XUMHUYECKOUN COCTaBJISIONIEH
€CTECTBCHHOHAYYHON KapTUHBI MHpa, POJIH
XUMUU B TO3HAHUM SIBJICHUW NPUPOABI, B
(opMHpOBaHWM MBIIUIEHUS H  KYJIBTYpPBI
JINYHOCTH, e¢ (DYHKIIMOHAJIBHOH IPaMOTHOCTH,
HEOOXOJUMON JUIsl pPElIeHHs NPAKTUIECKUX

3a/lad W DKOJOTHYECKH OOOCHOBAaHHOTO
OTHOLIEHUS K CBOEMY 310POBbIO M IPUPOIAHOU
cpene;

- YMCTH CO6J'IIO,I[aTI> IpaBujia 3KOJIOTMYCCKHU




‘lpeBBBI‘{af/’IHBIX
CUTyalusax

- IJIAHUPOBAHUE u
OCYIIECTBICHUE JACHCTBUI B
OKpY’Karollled cpeie Ha OCHOBE
3HaHUS Leledl  yCTOMYHMBOrO
pa3BUTHS YEIOBEYECTBA;
aKTUBHOE HEIPUATHE JCHUCTBUMH,
MPUHOCSIIHX Bpen
OKpY:KaroIlel cpese;

- yMEHHE NPOTHO3UPOBATH
HeOIaronpusTHHIC
SKOJIOTMYECKUE  TOCJIEICTBUS
MPEANPUHUMAEMBIX  JAEHCTBUM,
MpeA0TBpallaTh UX;

- pacmpeHue OIBITa
JESITETBPHOCTH  DKOJOTHUYECKOMN
HaMpaBJICHHOCTH;

- OBJIA/ICHHE HABBIKAMHU Y4€OHO-
HCCIIEN0BATEIbCKOM, TPOCKTHOM
U COLMAJIbHOMN JIeATEILHOCTH,

[eIecoo0pa3HOro TOBEACHUS B OBITY U
TPYIOBOHN JESATEIBHOCTU B LEISIX COXPAHECHUS
CBOETO 3[0POBbS U OKPYXKAIOLIEH MPUPOIHOU
CPEeIbl; YIUTHIBATh OIIACHOCTH BO3JIEHCTBHS Ha
’KUBBIC OPraHU3MBbl OIPEACICHHBIX BEIICCTB,
[MIOHMMAasi CMBICIT TIOKa3aTeNns TpeaeabHON
JOITYCTHMOM KOHIIEHTPAIIUI

IIK 2.3. OcymiecTBisITh
cOOp MaHHBIX I
aHanmm3a
UCTIOJIb30BaHUSL H
(hYHKITMOHUPOBAHUS
IpOrpaMMHO-
TEXHUYECKUX CPECTB
KOMITBIOTEPHBIX CEeTEU

- OpPTaHHU30BEIBATh "
KOOPIMHHUPOBATH NEeNCTBUS:
COCTaBJIATh IUIAaH JEUCTBUM,
pacripenenaTh poJid C Y4ETOM
MHEHUH YYaCTHUKOB
o0cyxaTh pe3yabTaThl
COBMECTHOH paboTHI;
- KOOPIUHUPOBATH u
BBITIONHSTE PadOTy B YCIIOBHUSIX
B3aNMOIECHCTBHUS.
- (hopMynpoBaTh
u
3aKJIIOUEHUS  Ha OCHOBE
aHam3a u
WHTEPIpeTAuUUHPOPMAIHH
u3
pa3IMYHBIX

BBIBObI

HCTOYHHKOB.

- BJIaAeTh yMCHHSIMU aHaM3HUPOBATh
JOKYMEHTHI, BKITIOYAst odumansHbIe
myOIMKauu rOCyJapCTBEHHBIX OPraHoOB,
HOPMATUBHLBIC IIPABOBBIC AKThl Pa3JIMYHOIO
YpPOBHS, rOCyIapCTBCHHBIC JOKYMEHTBI
CTPaTErMYeCKOro XapakTepa, MyOJuKaIluu B
CpeICTBaX MaccoBOi MH(OpMAIINY;

- COMOCTABJIATh M AHAIM3UPOBATH PA3ITUYHBIC
HUCTOYHUKK WH(GOpMAIMKH [ BBISBICHUS
3aKOHOMEPHOCTEH COLIMANIBHO-
9KOHOMHYECKHX, MPUPOIHBIX u
9KOJIOTHYECKHX TPOIECCOB U SBICHHIA;
-CaMOCTOSITEILHO ~ OCYIIECTBISITH  IOWCK,
aHaJIM3, CHCTEMATH3AlMI0 M WHTEPIIPETAIUI0
Pa3IMYHBIX BUIOB U (JOPM MPEACTABICHHSL.




2. CTpyKTYypa U cojiep:kaHue 0011e00pa30BaTe/IbHOI TUCHMIINHBI « XHUMHUSD)

2.1 00beM IUCHUILIMHBI M BUIbI YUeOHOH padoThI

Bua y4yeOHoi padoTbl

O0BeM B yacax

O0beM 00pa3oBaTe/ibHOI NMPOrpaMMbl AUCHMILIMHBI 72
TEOPETHUECKOE O0yUeHUE 34
MPAKTUYECKHE 3aHATHUSA (B T.4. KOHTPOJIbHBIE pabOThI) 28
71a00paTOPHBIE 3aHATUS 10
IIpomexyTouHas aTTecTalMA 2

(nnddepeHUPOBAHHBIN 324€T)




2.2 TemaTUYecKUit NNaH n cogepraHue AUCLUNAUHDI

Conepmaﬂne y‘lBﬁHOI‘O MaTepHuaJia (OCHOBHOC H leO(l)eCCI/IOHaJII)HO-

HaumenoBanue . O0bem | Dopmupyemble
OPUEHTHPOBAHHOE), 1a00pPATOPHBbIE U MPAKTHYECKHE 3AHATHSL, IPUKJIATHOH
pa3aesioB U TEM 4acoB | KOMIIETeHIIHH
MOAYJIb
1 2 3 4
OcHOBHOE colepxaHue
Paszjnen 1. OcHOBBI cTpPOeHUsI BelllecTBa 6
Tema 1.1. OcHoOBHOE coep:KkaHue OK 01.
Crpoenue aTomoB | TeopeTnueckoe 00yueHue
XHUMITHCCKHX CoBpemeHHass Mojienb cTpoeHust aroma. CHMBOJIMYECKUHM S3bIK XUMUU. XHUMHUYECKUH 3JIEMEHT. 2
SIICMCHTOB 1 DneKTpoHHAsT KOH(urypauus aroma. Kiaccupukanuss XMMUYECKUX JJIEMEHTOB (S-, P-, d-3JIeMEHTHI).
fipupoaa — BasieHTHBIE 35I€eKTPOHBI. BaneHTHOCTSD.
XUMUICCKOM CBAM |y joxrporHas mpUpoga XMMHYECKON CBS3H. DIEKTPOOTPULATENBHOCTE. BHIB XMMIUECKOM CBSI3H
(KOBaJIGHTHAs, MOHHAs, METAJUINYECKAasi, BOJOPOIHAs) M c1IOCOOBI €e 00pa30oBaHMs
IMpakTuueckoe 3ansaThme Nel. PemeHwe 3agaHuii Ha MCHONB30BaHWE XUMHYECKOH CHUMBOJIMKU H
Ha3BaHUH COEJMHEHHH MO HOMEHKJIAType MEXIYyHapoJHOTO COI03a TEOPETHYECKOW W MPHKIIATHOM
XMMHUH ¥ TPUBHAIBHBIX HA3BaHUI JJIsI COCTABJICHUS XUMHUYECKHX (POPMYI JBYXaTOMHBIX COCTUHEHUMH
(okcu10B, Cyb(PHUI0B, THAPUIOB U T.II.) U APYTUX HEOPTaHUUYECKUX COCTUHEHHUM OTAEIbHBIX KIacCOB. 2
[TpakTHueckue 3aaHus HA YCTAaHOBJICHUE CBSI3M MEXKIy CTPOSHHEM aTOMOB XMMHYECKUX JJIEMEHTOB U
MNEPpUOANICCKUM HM3MCHCHHUEM CBOMCTB XHMHYECKHUX DJIEMEHTOB M MX COCI[I/IHCHI/Iﬁ B COOTBCTCTBUHU C
nojoxeHneM IleproniecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE coiep:KaHHue OK 01.




[Tepnonnueckuit
3aKOH U Ta0iuIa
J.W. MenneneeBa

IIpakTyeckoe 3ansitue Ne 2.Ilepuoaunueckas cucremMa xumuueckux anemeHtoB [I.J1. Menneneesa.
®usnueckuit cmbic [lepuognyeckoro 3akona [[.1. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKUX JJIEMEHTOB, OOpa3yeMbIX HMH TMPOCTBIX U CIIOXKHBIX BEIIECTB B COOTBETCTBUH C
MOJIOKEHUEM XUMHUYEeCKoro sjemeHTa B Ilepuomgmveckoit cucteme. MUPOBO33pEHUYECKOE M HAyYHOE
3Hauenue [lepuoauueckoro 3akona /.M. Menneneesa. IIpornosst [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX DJIEMEHTOB.

Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha XapaKTepU3alui0 XUMHUYECKHUX
3JeMeHTOB «MeTauinueckue / HEeMETaUIMYECKHE CBOMCTBA, 3JEKTPOOTPUIIATEILHOCTh XHMHUYECKHX
3JIEMEHTOB B COOTBETCTBUHU C HUX AJICKTPOHHBIM CTPOCHHUEM M IOJIOKCHHEM B MEPHOIUYECKON CHCTEME
xumudeckux anemenToB J[.1. MeHneneeBa

OK 02.

Paznen 2. Xumuu

€CKHME peakKIuu

Tema 2.1. Tumst

OcHoBHOE€ coacprkanue

XUMHNYCCKHX

Teopernueckoe o0yyenue

peakuuit

Knaccudukanust u TUTIBI XUMUYECKUX PEAKIUNA C y4acTHEM HeopraHmdeckux BemiecTB. CocTaBiieHHE
YpaBHEHUW peEaKIMil COCNUHEHHS, DPA3JO0KEHHUA, 3aMelieHus, OoOMeHa, B T.4. pPEaKIuid TOpeHHUs,
OKHCJIEHUS-BOCCTAHOBJIEHUS.

VYpaBHeHHs] OKHCIICHUS-BOoccTaHOBNeHUsA. (CTeneHb OkucieHus. OKHUCIUTENb W BOCCTAHOBHUTEIb.
CocraBiieHHEe M ypaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH METOIAOM 3JIEKTPOHHOIO
Oamanca. OKHUCITUTETLHO-BOCCTAHOBHUTEIIbHBIE PEAKIIMU B MPHUPOJE, MPOU3BOACTBEHHBIX MpOIEccax M
JKA3HEIEATENbHOCTH OPTaHU3MOB

IpakTuyeckoe 3ansaTue Ne 3. KonmnuecTBeHHble OTHOIIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHbl B XMMHUHU U PaCyeThl MO YPaBHEHUSM XUMHUUYECKHX peakuuidl. MoJib Kak eIuHHIa KOJIMYECTBA
BemecTsa. MoisipHas Macca. 3aKOHbI COXPAHEHMS] MAacChl M SHEPruH. 3aKoH ABorajapo. MoJsIpHBIN
o0beM ra3oB. OTHOCHUTENbHAs IUIOTHOCTH Ta3oB. PacueTsl MO ypaBHEHUSM XUMHUYECKUX PEAKIUN C
WCITOJIh30BAHUEM MAacChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA

Teopernueckoe o0yyenue

OK 01.




Teopus anekTponuTHYecKoi quccounanuu. MoHbl. DIeKTPOINThI, HEANEKTPOJIUTHI.

Peakuuu nonnoro ooOmena. CocraBieHue peakiuii HOHHOrO OOMEHa MyTeM COCTaBJICHUS MX MOJHBIX U
COKpAILIEHHBIX MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakiMM. 3alaHusl Ha COCTaBJIEHUE MOHHBIX
peakumit

JlabopaTopnasi padora Nel “Tunsl XUMHUUECKUX peaKIvii’”.

HccnenoBanue TUIIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX U 00Pa3yIOLIMXCS BELECTB) U IPU3HAKOB
XUMHYeCcKHX peakuuil. [IpoBesenue peakiuii HOHHOTO 0OMeHa, ONpeIeeHne Cpeibl BOJAHBIX
pacTBOpOB. 3aJaHUS HA COCTABJIEHUE HOHHBIX peaKLuil

Paznex 3. CTpoeHue U CBOMCTBA HEOPraHUMYECKHUX BEIECTB
Tema 3.1. OcHoOBHOe cojiepkaHne OK 01.
Knaccudukanpus, Teoperuueckoe ooyueHnue OK 02.
HOMeHICTatypa 1 [Tpenmer Heoprannueckoi xumuu. Kinaccuduxaius HeopraHuueckux BemiecTs. IIpocTsie U cioxHbIE IIK 2.3.
cTpocHue BenecTBa. OCHOBHBIE KITACCHI CIIOXKHBIX BEIIECTB (OKCHBI, TUAPOKCHIBI, KHCIOTHI, COMN). B3anmMocBs3b
HEOPraHMICCKIX HEOPraHUYECKMX BEIECTB. ArperaTHble COCTOSHHUS BELIECTBA.
BCIICCTB Kpucrannuueckue u amopdHbie BemecTBa. THITBI KpUCTATUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAS,

MOHHAs, METAJUINYECcKas). 3aBUCUMOCTh (PU3UUECKIX CBOIMCTB BEIECTBA OT THITa KPUCTAITHUECKON

penreTky. 3aBUCHMOCTh XUMUYECKOI aKTHBHOCTH BEILECTB OT BHa XUMUYECKOH CBSI3H M THIIA

KpHCTAJUTNYeCKor pemmeTky. [IpudanHbpl MHOT0OOpa3us BemecTB

IIpakTnyeckoe 3anaTne Ne 4 HomeHkaTypa HEOpraHMYECKUX BEILIECTB: Ha3BaHHE

BEI[ECTBA MCXO/IS M3 UX XMMHYECKOH (POPMYJTBI MITH COCTAaBICHHE XUMUIECKOH (hOpMYJIBI HCXOIS U3

Ha3BaHUs BemecTBa o MexxayHapoanoii (MIOIMAK) nnm TpuBHanbHONM HOMEHKIIATYPE.

IIpakTuyeckoe 3ansitue Ne 5.PenieHue MpakTUUECKUX 3aJaHHU MO KilacCU(UKAIUH,

HOMEHKJIAType ¥ XUMHYECKUM (hOpPMyJIaM HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KIAaCcCOB (yrapHBIU ras,

YIJIEKUCITBIN Ta3, aMMHaK, ramieHasi H3BeCTh, HeralieHast U3BeCTh, MUTHEBAst COJla U JPYTHX): Ha3bIBaTh U

COCTaBIIATH (POPMYITBI XMMHUYECKUX BELIECTB, ONPEAEIISTh IPUHAUICKHOCTD K KIIACCY.

HcrouyHnkn XUMUUECKON HHPOpMaIH (CPeICTB MacCcOBOM HHpOpMaIHH, ceTb VIHTepHET U Apyrue).

[Touck napopManuu 1Mo Ha3BaHUAM, HACHTHPUKATOPAM, CTPYKTYPHBIM (hopMyiaMm
Tema 3.2. OcHoOBHOe coepkaHmne OK 01.
Dusuko-

Teopernueckoe o0yyenue




XUMHYECKUE Mertamibl. O6mue Gu3ndeckue U XUMHUYECKUE CBOWCTBa MeTayuioB. CrocoObl MOJydeHHUs. 3HAYCHUE OK 02.
CBOMCTBA METAJJIOB M HEMETAJUIOB B INPUPOJE U KU3ZHEACITEIBHOCTH 4YelOBeKa M opraHu3moB. Kopposus [IK 2.3.
HEOPraHMYEeCKuX METAJUIOB: BUJIbl KOPPO3HUH, CIIOCOOBI 3aIUThI METAIIOB OT KOPPO3UH
BCILIECTB Hemeramnpl. OOmue ¢u3ndyeckue M XHMHYECKHE CBOMCTBA HEMETA/UIOB. THWIHMYHBIE CBOHCTBA

HemerawioB 1V— VII rpynn. Knaccugukaius 1 HOMEHKIIaTypa coOeTUHEHUH HeMeTaoB. KpyroBopoTsl

OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BELIECTB (OKCHI0B, THAPOKCUIOB, KUCIIOT,

cojied u z1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IPOCTHIX BEILECTB, BOJAOPOAHBIX COSINHEHHH,

BBICHIMX OKCHUJIOB U THJIPOKCHJIOB

IIpakTuyeckoe 3aHATHE Ne 6.CocraBienve ypaBHEHMI XUMHYECKHX DEaKIUi C y4acTHEM

HOPOCTBIX M CJOXHBIX HEOPraHMYECKUX BEIIEeCTB: METAIJIOB M HEMETAUIOB; OKCHUIOB METaJUIOB,

HEMETAJIOB U aM(OTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAaHMM U aM(OTepHBIX

THJIPOKCUIOB; HEOPraHMYECKUX COJIeH, XapaKTepU3yIOLUX UX CBOMCTBA.

IIpakTuyeckoe 3ansaTHE N2 7.Peruenue npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aIaHUN HA

CBOWCTBA, COCTaB, MOJIyueHHE U 0e30MacHOE MCIOJIb30BaHUE BAXKHEHUIIMX HEOPraHMYECKUX BEILIECTB B

OBITY M IPAKTUUYECKON JAEATEIbHOCTH Y€JI0BEKa
Tema 3.3. OcHoBHOe coepkaHmne OK 01.
Wnentudukarys JlabopaTtopHnasi padora Ne2 «Mnentudukanus HEOPraHUIECKUX BEIIECTBY. OK 02.
HECOPraHHICCKUX Pemienne skcnepuMEHTANIBHBIX 3a7ad MO XMMHYECKHM CBOMCTBAM METAIOB M HEMETAIJIOB, IO OK 04.
BCIICCTB PaCIO3HAaBAHUIO U MOJIYYEHHUIO COCIMHEHUIM METAJIJIOB U HEMETAILIOB.

Nnentudukanuss HEOpraHMYECKUX BEIIECTB C HCIOJb30BaHHEM MX (PU3UKO-XMMUYECKUX CBOICTB,

XapaKTepHBIX KadeCTBEHHBIX peakuui. KauecTBeHHbIE peakluu Ha Cyibdar-, kapOOHAT- M XJIOPUA-

AQHUOHBI, Ha KATUOH aMMOHUS
Pa3znen 4. CrtpoeHue U CBOIICTBA OPraHUYECKHMX BeLECTB
Tema 4.1. OcHOBHOE coepxkaHue OK 01.
Knacenduxanus, [losiBneHne W pa3BUTHE OPraHWYECKOW XUMHUHM Kak Hayku. lIpenMer opranmueckoi xumuu. Mecto u I1K 2.3.
CTPOECHHE U 3HAUYEHUE OPraHNYECKON XMMHH B CUCTEME €CTECTBEHHBIX HaYK.
HOMEHKJIaTypa XVUMHYECKOE CTPOEHHE KaK MOPSAJOK COECJUHEHHsS] aTOMOB B MOJIEKYJIE COIJIaCHO WX BaJEHTHOCTH.
OpraHNYECKNX OcCHOBHBIE TNOJIOKEHHSI TEOPUU XUMHUYECKOIO CTPOCHMsI OpraHuMueckux coennHeHunil A.M. byrneposa.
BeIleCTB VYriepoaHblii CKENeT OpPraHudyeckol MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO

CTpoeHUS MOJIeKys. M3oMepus 1 u3oMepsl.




[Tonsatue o QynkuuonanbHoM rpymme. Pagukan. IlpuHnuns! kiaccuukanum — OpraHUYECKUX
coeMHEeHN. MexyHapoiHas HOMEHKJIaTypa U HPUHIUITBI HOMEHKJIATYPbl OPraHUYECKUX COCTMHEHUN.
[Tonsitue 06 a3oTcoAep KalIUX COCAMHEHUSAX, OMOIOTUUECKH aKTHUBHBIX BellecTBaxX (yrieBoaax, Kupax,
OesKax | Jp.), BLICOKOMOJIEKYJSIPHBIX COSTMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCKne 3aHATUA

IpakTuuyeckoe 3anaTHe Ne 8 Homenknarypa OpraHMYeCKUX COCIMHEHHH OTIAEIBHBIX KIACCOB
(HaCBIH.IeHHBIe, HCHACBIIICHHBIC W apOMATHYCCKUC YTJICBOJAOPOIbI, CIIMUPTHI, q)eHOJIBI, aAJIbACTUABI,
KETOHBI, KapOOHOBBIE KUCIOTH M Jip.) COCTaBJICHHE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (HOPMYIT
OpraHu4Y€CKUX BCIICCTB OTACIBHBIX KJIACCOB, HCIIOJIB3Yyd HMX Ha3BaHUA 110 CHUCTEMAaTHYECKON U
TpHBHaHBHOﬁ HOMCHKIJIATYpEC (BTI/IHGH, AllCTHUJICH, I'NIMLICPUH, (1)CHOJ'I, Q)OpMaHbI[el"I/II[, YKCyCHas KHUCJIOTa,
[JIALIKH).

IIpakTuyeckoe 3ansaTme Ne 9. Pacuerbl mnpocteifmeid ¢GopMysabl OpraHMYEcKOn
MOJICKYJIBI, HICXOJIS U3 3JICMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBoicTBa
OpraHUYECKUX
COCIMHEHUU

OcHoBHOe coepxkanue

Teopernueckoe o0yyenune

@®U3MKO-XMMUYECKHUE CBOICTBA OpPraHMYECKHX COCIUHEHUHM OTIENbHBIX KJIACCOB (0COOEHHOCTH
KJIaCCU(UKALMU U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKUH psia U ol1iast popMysia; H30Mepus;
¢duznyecKkue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOIYUYEHUS):

JlaGopaTopHasi pa6ota Ne3 [Monydyenne n XUMHUECKHE CBOMCTBA MPEIETbHBIX
YTJIEBOJOPOIOB (2JTKAHOB)

Teopernueckoe o0yyenue

[IpenenbHble YIIIEBOMOPOLI (IKAaHBI W IMKIOANKaHbI). ['OpeHHe MeTaHa Kak OJMH W3 OCHOBHBIX
UCTOYHHKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YIJIEBOAOPOAOB, HAX0XK/ICHHUE B
NPUPOJIC U IPUMEHEHHUE aJTKAaHOB;

Teopernueckoe o0yuenmne

HenpeiebHbIe (AJIKEHBI, ATKUHBI U aJTKaJAUEHbl) U apOMaTHUECKUE YTIIeBOAOPOAbL. ['opeHue ameruieHa
KaK NCTOYHHK BBICOKOTEMITEPATYPHOTO TUIAMEHH JJIsi CBAPKH U PE3KH METAJUIOB

Teopernueckoe o0yyenune

KHCIJIOPOJICOICPIKAIINE COSTUHEHUSI (CTIUPTHI U (PEHOIBI, KApOOHOBBIE KUCIOTHI M DPUPHI, ATBJACTUIBI U
KETOHBI, JXUPBI, yriaeBojsl). [IpakTudeckoe NpUMEHEHWE OSTUJICHIJIHMKOINS, TIHIepUHa, (eHona.
[Ipumenenue dopmanbaernaa, aneTaabJeruaa, YKCYCHOM KHCIOTBL. Mpia Kak coJju BBICIINX

KapOOHOBBIX KMUCJIOT. MOIOIINE CBOKCTBA MbLIa

OK 01.
OK 02.
OK 04.
IIK 2.3.




JlaGopaTopHasi padora Ned [Monyuenue u XMMUYECKUE CBOMCTBA HEMPEIETBHBIX
YTIIEBOJIOPOJIOB

— a30Tcojepxallirie COeqUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, O€JIKH ). BEICOKOMOIEKYISIpHBIE COSAMHEHHUS
(cunTeTMYECKME M OMOJIOTMYECKU-aKTUBHBbIC). MoOHOMEp, TOJHUMEp, CTPYKTYpPHOE  3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HaIlPaBJICHUE €r0 UCIOJIb30BAHUS.

['eHeTnueckas CBsA3b MEXKY KJIIACCAMU OPTAHUYECKUX COCIUHEHUI

JlabopaTopHas padora NeS Venrudukanus anbaeruaos, KapOOHOBBIX KUCIOT U
MbLIa HA OCHOBE (DYHKIIMOHAILHOIO aHAIH3a

IIpakTuyeckue 3aHATHS

IIpakTnueckoe 3ansaTme Ne 10 CBolicTBa OPraHUYECKUX COCIUHEHUNM OTIEJIbHBIX

KJIACCOB (TpuBHAlbHAas W MEXIyHapojaHas HOMEHKJIATypa, XHMHUYECKHE CBOICTBa, CHOCOOBI
MIOJIyYEHUs1): MpeebHbIE (AIKaHbl U HUKIOAIKAHbI), HEMIPEAEIbHbIE (aJIKEHBI, AIKUHBI U aJIKaJUEHBbI) U
apOMaTUYeCKHUEe YIJIEBOJOPOJIbl, CIUPTHI U (PEHOJIbI, KapOOHOBBIE KHUCIOTHI U 3(UpPBI, aldbIeruibl U
KETOHbI, aMUHBl M aMHUHOKHCIIOTBI, BBICOKOMOJEKYJISIPHbIE COCAMHEHUs. 3aJaHus Ha COCTABICHHE
YpaBHEHMH XMMMYECKMX PEAaKLUH C y4yacTHEM OpPraHMYECKHX BEIECTB Ha OCHOBAaHUM HMX COCTaBa M
CTPOCHHUS

IIpakTuyeckoe 3ansaTue Ne 11 CocraBieHue cxeM peaknuii (B TOM 4YHCIE TIO
IPEAIOKEHHBIM ~ IIETIOYKaM  TIPEBPAICHUI), XapaKTepH3yIOIIMX XHMHYECKHE CBOHCTBA
OpPraHUYECKUX COECTUHEHUH OTAEIBHBIX KJIACCOB, CHOCOOBI MX IMOJYYEHHsS U Ha3BaHHWE OPraHHMYECKUX
COEIMHEHMH 110 TPUBUAIBHOM WIIM MEKIYHAPOAHON CHCTEMAaTHYECKOM HOMEHKIIATYpeE.
IpakTnueckoe 3anHsiTue Ne 12 Pemenne npakTuko-opuEHTHPOBAHHBIX TEOPETHYECKUX 3aaHUM
Ha CBOICTBA OPraHNYECKUX COCIMHEHUN OTIEIbHBIX KJIACCOB

IIpakTuueckoe 3anaTue Ne 13[Ipespaienns OpraHuYeCKUX BEIECTB P HATPEBAHUH.
[lonydeHune 3TUIEHA U U3yUEHUE €T0 CBOMCTB. MOIETMPOBAaHUE MOJIEKY U XUMHUUECKUX MPEBpaIleHUui
Ha pUMepe dTaHa, FTUJICHA, alleTHIIeHa U Jp.

Tema 4.3.
Nnentuduxarms

OcHOBHOE coIepKaHHe

Teopernueckoe o0yyenune

OK 01.




OpPraHUYECKUX buooprannueckue coenunenus. Ilpumenenne u Ouonoruyeckass pojib yriaeBogoB. OKucieHHe OK 02.
BEILIECTB, UX yIJIE€BOJAOB — MCTOYHMK HHEPrMH JKUBBIX oOpraHu3MoB. OOnacTu INpPUMEHEHHs aMHHOKHUCIIOT. OK 04
9 .

3HAYCHIUE 1 [IpeBpamenust OenkoB NHIMM B oOpranu3Me. buonornyeckue ¢yHkuun OenkoB. buonormueckue

¢byHKLIMHU XUPOB. Pojb OpraHnyeckoil XUMHUM B peLIEeHUH Ipo0JIeM MUILEBOM Oe3011acHOCTH 1K 2.3.
HpI/IMeH?HI/Ie B Ponp opraHuueckoil XMMUHM B PELICHUH MPOOJIEM SHEPreTUYecKod Oe30MacHOCTH, B Pa3BUTUHU
OBITOBOH U MEIULUHEL, CO3JAHUM HOBBIX MATE€PUAJIOB, HOBBIX HCTOYHUKOB DHEPIUM (AILTEPHATUBHEIE HCTOUHMKU
IIPOM3BOJICTBCHH | sHepruu). OnacHOCTb BO3EHCTBUS Ha >KUBbIE OPTaHU3Mbl OPIaHMUYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB
O IEeATEIHHOCTH | (YIII€BOMOPOABI, CHUPTHI, (EHONBI, XJIOPOPraHWMYECKUE NPOU3BOAHBIC, ANBJIETHIBI MU JIP.), CMBICH
YyeJIloBeKa MOKa3aTessl MPeIebHO IOMYCTUMOM KOHIICHTPALUU

IIpakTuyeckue 3aHATHS

IIpakTudyeckoe 3ansiTHe Ne 14 “Unenrtuduxanus OpraHUYecKUX COEAMHEHHMH OTIENbHBIX

KkjaccoB” MneHTuduKanys opraHM4ecKUX COEAMHEHUI OTAEIbHBIX KJIACCOB (Ha NMpUMeEpe albJerujIoB,

KpaxMaJia, yKCyCHOM KHCJIOTBHI, OCJIKOB H T.II.) C MCIOJB30BAHUEM UX (PH3MUKO-XMMHUYECKHX CBOWCTB U

XapaKTepHBIX KadeCTBEHHBIX peakuuil. JleHaryparus Oenka npu HarpeBaHuM. L[BeTHBlE peakuuu

0enkoB. BO3HMKHOBEHHE aHATUTHYECKOTO CHUTHAJA C TOYKM 3PEHUS XUMHYECKHX IPOIECCOB IPH

IPOTEKaHUU KaYyeCTBEHHON pPeaKlMHy, NO3BOJISAIOIEH HASHTU(DUIUPOBATh NPEAJIOKEHHbIE OPraHUUeCKue

BEIIIECTBA
Pa3I[eJ1 5 Kunernueckue u TEPMOINHAMUNYIECCKHUEC 3AKOHOMEPHOCTH IPOTCEKAHUA XUMHUYCCKHUX

' peakuui

5.1.CkopocTb OcHOBHOe cojiepkaHne OK 01.
XUMHUYECKHUX Teopernyeckoe odyuenue OK 02.
pEAKILIUH. CKOpOCTh peakiuy, €€ 3aBHUCHMOCTh OT pa3IHYHBIX (PaKTOPOB: TPHUPOJBI pPEarupyroliux BEIIECTB, I1K 2.3.
XyUMHUueckoe KOHIIGHTPALlMM pearupyromux BeIIeCTB, TEMIEpaTypbl M IUIOMIAAM PEAKIMOHHOM IOBEPXHOCTH.
ABHOBECIE TeroBble 3¢ (dEKTbl XUMUYECKUX peakiuil. DK30- U 3HAOTepMUYeckue, peakuuu. OOpaTHUMOCTb
p peakuuii. XUMHUYECKOE PpAaBHOBECHE W €ro CMEIIeHHEe ToJ JeHCTBUEM pa3IUYHBbIX (PaKTOpoB

(KOHIIEHTpaIMs pEareHTOB WM TPOJYKTOB pEaKIWH, JaBJCHHWE, TEeMIleparypa) IUIsl CO3TaHHS

ONITUMAITFHBIX YCIIOBHU MPOTEKAHUS XUMHUYECKUX TporieccoB. [Ipunmum Jle [larense
Pa3nea 6. PacTBopbI

Teopernueckoe odyuenmne




PactBopenue kak Qusuko-xuMuyeckuii mpormecc. PactBopsl. CrocoObl MPUTOTOBICHUS PAaCTBOPOB.
PactBopuMocTe. MaccoBass [0yl pacTBOpeHHOro BeniectBa. (CMbICH IOKaszareias IPeneiabHO
JIOITYCTUMON KOHIIEHTPAIMH U €0 UCIOJIh30BAHUE B OI[CHKE SKOJIOTHYECKOI 0€30MacHOCTH.

HpaBHna 3KOJOTHYCCKH uenec006pa3H0ro INOBCACHHA B 6I)ITy u pr,Z[OBOfI JACATCIIBHOCTH B LECIIAX 2

COXpPaHCHUA CBOCTO 3JO0POBbA U OKPYKAOIICH IMPHUPOAHON CPCIbl; OMMACHOCTb BO3ACUCTBUSA Ha KHUBLIC

OpTraHu3Mbl OIIPEACTICHHBIX BEIICCTB.
Pazpnen 7. XuMus B OBITY U IPOU3BOACTBECHHOM AeATEIbHOCTH Y€JI0BEKA OK 01.
7.1. Xumus B OcHoOBHOE coIep:KaHue OK 02.
OBITY 1 i} i} § OK 04.
HpOI/I3BOJ:[CTBeHH Hogeimme I[OETI/I)KGHI/ISI XI/IMI/ILICUCKOI/I HayKI/IVI/I XUMHUYECKON TEXHOJIOrnHU. Pojib XMMHHU B 00ecIieueHun OK 07

o OKOJIOTHYCCKOH, SOHCPICTUICCKON U IMNIICBOU 6e3OHaCHOCTI/I, Pa3sBUTHU MCIHUIIUHBI. HpaBI/IJIa IIOUCKa U '

OH NCATCIEHOCTH aHamM3a XUMHYECKOW WH(POPMAIMM W3 PA3JIUYHBIX HMCTOYHUKOB (Hay4yHas M Yyd4eOHO-HaydHas 2 T1K2.3.
ICIIOBCKA JTuTepaTypa, CpeAcTBa MaccoBoii nHpopmMaluu, cetb UHTepHeT)

IIpomexyTouyHasi arrecTanus no Aucurivinie (augdepeHupoBaHHbIN 3a4eT) 2

Bcero

72




3 .YcaoBus peaju3anuy NporpaMmsl 001eo0pa3oBaTe/ibHON THCIUIITHHbI
TpeGoBannss Kk MHHUMAJIBHOMY MAaTEePHAIbHO-TEXHHYECKOMY 00ecIeyeHnIo

Jlns peanu3anuu IporpaMmbl TUCHUILIMHBL JTOJDKHBI OBITh MPETyCMOTPEHBI CIEIYIOLIUE
CHClHaNbHbIC TOMEIICHHs: Y4YeOHbIH KaOWHET XHMHHM W/HIM Y4eOHOM XHUMHUYECKOU
nabopaTopum.

OobOopynoBanue yueOHOro Ka0uHeTa (Harasi aAHbIC nocoous): HaOOPBI
IaPOCTEPKHEBBIX MOJEIEH MOJIEKYJ, MOJEIH KPUCTALIMYECKUX PEIIETOK, KOJUIEKIIUU
IIPOCTHIX U CIIOKHBIX BEHIECTB /WM KOJUICKIIMU MOJUMEPOB; KOJUJICKIIHUS TOPHBIX MOPOJ U
MUHEpaJoB, Tabnuiia Meneneesa, yueOHbie PriibMbl, IU(DPOBBIE 00pA30BATEIbHBIE PECYPCHI.

Texnuvyeckue cpeacrsa 00y4eHHs: KOMIIBIOTED C YCTPOMCTBaAaMU BOCHPOU3BEICHUS
3ByKa, IIPUHTEP, MYJIbTUMEAUA-IPOEKTOP € 3KPAHOM, MYJIbTUMEAMIHAS JIOCKa, YyKa3Ka-
IIPE3EHTEP IS IPE3CHTALU.

OoOopynoBaHue 1adopaTopuu U padoYux MecT JIadopaTOpuu: MEH3YPKH, MUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbl, IPEAMETHBIE U TOKPOBHBIE CTEKJIA, TIIAHIIETHI
JUTSI KanlebHBIX peakuui, GUiabTpoBalibHAsA Oymara, IpOMbBIBAJIKH, CTEKJISITHHbIE TPOOUPKH,
pPE3UHOBBIE TPOOKHU, (DOHAPUKH, HAOOP PEAKTUBOB, CTEKJISIHHBIE NAJOYKH, IITATUBBI JJ1S
MPOOUPOK; MEPHBIE HMIUHAPHI, BODOHKU CTEKJITHHBIE, BODOHKH JI€TUTEIIbHbBIE
nunuHapuyeckne (50-100 M), cTynku ¢ necTukoM, (papdopoBbI€ YALIKH, TUHLETHI, PUIBTPHI
OyMa’kHbIE, BaTa, MapJsi, 4aCOBbIE CTEKJIA, DJIEKTPOIUIMTKY, JIJA0OPATOPHBIEC IITATUBBI,
CHUPTOBBIE TOPEJIKH, CIIUYKH, IPUOOP [Tl MOTYUEHUsI ra30B (MM IpOOHUpKa ¢ Ta300TBOIHOM
TpyOKOil), AepaxKaTenu A IPOOUPOK, CKIISIHKH JIJIs1 XpaHEHUs pEaKTUBOB, pa3laTOYHbIE
7n0TKH; XuMudeckue crakansl (50, 100 u 200 mi1); mmaTesu; MUHIETHI, TUTSIIbHBIC ITUTIIIBL;
CEKYHJOMepHI (TaiiMepsl), MepHbIie podupku (Ha 10—20 M) 1 MepHbie k01061 (25, 50, 100 u
200 mur), BoasiHast OaHs (MIJIM TEPMOCTAT), CTEKJISTHHBIC MAIOUYKH; KOHUYECKUE KOJIOBI JIsI
tutpoBanus (50 u 100 Mi1); UHAUKATOPHBIE MTOJIOCKHU JUIs onpenenenust pH u ctannapTHas
MHJUKATOPHAs IIKaJla; YHUBEPCAIbHbIN HHAUKATOpP; NuneTku Ha 1, 10, 50 mu (uiam no3atopsl
Ha 1, 5 u 10 mu1), OropeTku AJig TUTPOBaHUS, MeAUIIMHCKKE mmpuiibl Ha 100—150 mu,
1a0bopaTOpHbIE /WM aHaTMTUYeCKUe Becbl, pH-MeTpsbl, cymmibHbIN mKad, u ap.
nabopatopHoe 000pyI0BaHUE.



NudopmanuonHoe odecnevyeHne peajsu3anum NporpaMmbl
Jlist peanu3anuu mporpaMMbl OMOIHOTEYHBIH (POH 00pa30BaTEIHLHOM
OpraHu3alMK YKOMILICKTOBAH MEYaTHBIC W/ WM JIEKTPOHHBIE 00pa30BaTeIbHBIC U
nH(OPMAITMOHHBIC PECYPCHI, PEKOMEHIOBAHHBIC JIJIST UICTIOJIb30BAHUS B
o0pa3oBaTeIbHOM MPOIIecCe.
OcHoBHas nuTeparypa
1.Audunorenona, M. B. XumMus: y4eOHUK U MPAKTHKYM JIJISI CPETHETO
npodeccuoHanbHoro o6pazoBanus / WM. B. Andunorenora, A. B. ba0Okos,
B.A.IlonikoB. — 2-e u3n., ucop. u aon. — Mockpa: UznarensctBo FOpaiit, 2026—
291 c.
2. leromuxuna, H. A. O6mas xumus: yueonuk s CIIO / H. A. Hleronuxuna, JI. B.
Mumnaesckas. — Cankr-IletepOypr: Jlans, 2024 — 164 c.
3. Huxonbckuii, A. b. Xumusa: Y4yeOHUK M MNPAKTUKYM MPOQPECCHOHATBHOIO
obpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u Jomn. —
Mocksa: UznatensctBo FOpaiit, 2025 — 507 c.
4. Xumus: y9eOHHK JUTs cpeHero npodeccuonanbHoro oopasosanus / 0. A.
Jle6enes, I'. H. danee, A. M. Tony6er, B. H. IllanoBan; mnox oOuiei
penaxumen I'. H.
5.®@aneeBa. — 3-¢ u3m., nepepad. u mon. — Mocksa: M3gatensctBo FOpaiit, 2026 —
445 c.
JlononmHuTEBHAS JIUTEPATYPA
1.Yepuukona H. 0., MemepsikoBa E. B. Pemaem 3aaun 1o XuMun caMmoCTOSTEIBHO:
yuebHoe mocobue / H. FO. Uepuukosa, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlanb, 2025 — 327 c.
2.Pe3nukoB B. A. COOpHUK yIpa)XHEHUH U 3a/1a4 IO OPTaHUYECKON XUMHH: Y4eOHOe
nocobue / B.A. PesankoB — CankTt-IletepOypr: Jlans, 2025 — 336 c.
3.Kanyctura A. A., Xampuenko U. I'., JIubanoB B. B. O0mas u HeopraHuveckas
xumus. [lpaktukym / A. A. Kanycruna, U. I'. Xanbuenko, B.B. JIubanos — CaHkT-
[TerepOypr: Jlans, 2023 — 152 c.
HNHurepueT-pecypce
1.hvsh.ru — Xypuan «Xumus B IIKOJIEY.
2.https://postnauka.ru/themes/chemistry — nekiuu mo XMuMuM Ha canTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momynsipHbIii mpoekT
«OnemeHTsl bosblION Haykw» MaTeMaThKa, acCTPOHOMUS, HAayKH O
KW3HU, Hayku o 3emse). HoBocTM Hayku, KHUTH, HAyYHO-TIOMYJISIPHBIE CTaTbH,
JIEKIUU, SHIUKIIONEIUH.
3.http://gotourl.ru/4785  (http://www.hij.ru/) CaliT Hay4HO-TIOIYJIIPHOTO
KypHaia «XUMHUS U )KU3HBY.
4.http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CuctemMa JUCTAHIIMOHHOTO OOy4YeHUs, HampaBjicHHAs B TMEPBYK oOdYepeab Ha
MOATOTOBKY K OJINMITHAIaM BCEX ypPOBHEM —  OT  WIIKOJBHBIX [0



http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/)

Mexnynaponnoii. CaliT cCOIEpKUT OTPOMHOE KOJIMYECTBO 3ajiad, CrPYIIUPOBAHHBIX

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHMSI 0011e00pPa30BaTeIbHOM
AUCUMILTHHBI

KoHTpoib u olleHKa pe3ysbTaToB 00yUYEHHUS OCYIIECTBISICTCS MPEToaBaTesieM
B IMpOLECCE TMPOBEACHUS TNPAKTUUYECKUX 3aHATUA U Ja0OpaTOpPHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIIOJTHEHUS OOYyYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
MIPOEKTOB, HCCIIeIOoBaHUN. Pe3ynbTaThl O0OydeHHS OMPENENsItoT, YTO O0ydJaromuecs
JOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YYCHUS
JTHACIUTLIAHBL.

Jns dopMupoBaHUs, KOHTPOJISI W OLEHKU PE3yJIbTaTOB OCBOCHHS Y4eOHOM
JUCHUIUIMHBI UCIIONB3YETCS CHCTeMa OIEHOYHBIX MEPONPHATUH, MPEeICTaABISIONMAs
c000M KOMILJIEKC YUEOHBIX MEPOIPHUATHM, COTIAaCOBAaHHBIX C pe3yJibTaTaMu O0ydYeHUS
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeaMmeTHbIE pPe3ynbTaThl II0
mucuumumnae) u GI'OC CIIO.

Ne | OK/TIK | Monyas/Pasnen/Tema PesyabTaT 00yuenus Tumot OHeHO'—leIX
MeponpusTHil
| OcHoOBHOE co/lep:KaHue
1 Pa3pnen 1. OcHoOBBI ®opmyMpoBaTh 6a30Bble
CTpOeHNs BelllecTBa MOHSITUS U 3aKOHBI XMMHH
1.1 | OKO01. |CtpoeHue atomoB CocraBmsars xumuueckue  |1. Tect «CtpoeHue aToMOB
XUMHUYECKHX 3JIEMEHTOB U |(OPMYIIbI COEAMHEHUN B XUMHUYECKHUX DJIEMEHTOB U
IpUPO/Ia XMMUUYECKOMN COOTBETCTBUU CO CTENEHbIO |IPUPOJA XUMUUYECKON CBAZHY.
CBSI3H OKHUCJICHUS] XUMHUYECKHUX 2. 3ajaym Ha COCTaBIICHUE
AIIEMEHTOB, UCXOJIS U3 XUMHUYECKHUX (HOpMYIT
BaJICHTHOCTH U JIBYXaTOMHBIX COEIMHEHUN
AIIEKTPOOTPHULIATELHOCTH  |(OKCUAOB, CYIb(UIOB,
THJIPUIOB U T.I1.).
3. 3ajaHus Ha UCIIOJIb30BAHNE
XUMHYECKON CUMBOJIMKH U
Ha3BAHUU COEIUHEHMI IO
HOMEHKJIAType
MEX1yHapOJHOI'O COI03a
TEOPETUYECKOU U MPUKIIATHON
XUMHUH U TPUBHATBHBIX
Ha3BaHMUMU I COCTABIICHUS
XUMUYECKHX (hopmy
JIBYXaTOMHBIX COEIMHEHUN
(oxcua0B, cynb(uIOB,
THJIPUJOB U T.I.) U APYTHX
HEOPraHWYECKUX COCTMHEHUN
OTJIEBbHBIX KJIACCOB
1.2 [ OKO0l. [(Ilepuognueckunii 3aKOH U | XapaKTEepU30BaTh 1. Tect «Metanmnudeckue /
OK 02. |Tabmuua JI.M. XUMHUYECKHE DJIEMEHTBI B |HEMETAJNINYECKUE CBOMCTBA,
Menneneena COOTBETCTBUU C UX ANIEKTPOOTPHUIATETLHOCTD U
MI0JIO)KEHHUEM B CPOJCTBO K 3JIEKTPOHY
NEePUOANYECKON CUCTEME  |XMMHUYECKHX AJIEMEHTOB B




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THnbI OLEHOYHBIX
MeponpUusTHI

XUMHYECKHUX DJIEMEHTOB
J.1. MenneneeBa

COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIO’KCHUEM B
MEePUOIUYECKON CUCTEME
XAUMUYECKUX djieMeHToR JI.1.
Meupeneena.

2. IlpakTdeckue 3ajilanus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB
XUMHYECKHUX 3JIEMEHTOB U
MEPUOINYECKUM U3MEHEHHEM
CBOMCTB XMMHUUYECKHX
3JIEMEHTOB U MX COCIMHCHUM B
COOTBETCTBHH C MOJI0KECHUEM
Ilepnonnueckoi cucreme.

3. IlpakTuxo-
OPUEHTHUPOBAHHBIC
TEOPETUUYECKHUE 3aJaHus Ha
XapaKTEePU3ALUI0 XUMHUECKUX
2J1eMEHTOB: «MeTtaminyeckue /
HeMeTaJlJIMYeCKe CBOMCTBA,
AJIEKTPOOTPUIIATETLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOECHHUEM U
IIOJIO’KEHUEM B
MEePUOIUYECKON CUCTEME
XHUMUYECKHX DJIEMCHTOB

JI.1. MeHaeneeBay

Pasznea 2. Xumnueckue
peakuumn

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKuru

KonTposbnas padora
«CTpoeHHe BemeCcTBA U
XMMHYeCKHe peakuun

2.1

OK 01.
OK 04.

Tumel XUMHUYECKUX
peakuuii

CocraBnsiTh peakuuu
COEZIMHEHUS, pa3JIoKeHus,
o0OMeHa, 3aMeIleHus,
OKHCITUTEIHHO-
BOCCTaAaHOBUTCIIbHBIC
peakuun

1. 3amaun Ha cocTaBieHUE
YPaBHEHUUN PEaKLUN:

— COEIMHEHMSI, 3aMellleHus,
pasnoxeHusi, 0OMeHa;

— OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIINM
C UCMOJIb30BaHUEM METO/A
AJIEKTPOHHOI0 OanaHca.

2. 3a/1a4u Ha pacyeT Macchl
BEIIIECTBA UM 00BEMaA

ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE
WU 00BEMY OJTHOTO U3
YYaCTBYIOUIUX B PEAKIIUU
BEILIECTB; PACUETHI

Mmacchl (00bEMa, KOJIM4ecTBa




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THnbI OLEHOYHBIX
MeponpUusTHI

BEILIECTBA) MTPOJIYKTOB
peaxiuu, eciiu OJJHO U3
BEILECTB UMEET MPUMECH

2.2

DIIEKTPOIUTHYECKAS
JUACCOLMALINA U MOHHBIN
o0meH

CocCTaBIATh YpaBHECHHUS
XUMHYECKUX PEaKIIUU
HOHHOI'0 OOMeEHa ¢
y4acTUEM HEOPraHUIECKUX
BEILIECTB

1. 3amaHus Ha coCTaBJIEHUE
MOJICKYJIIPHBIX U MOHHBIX
peaKIuii C y9acTHEM KHUCIIOT,
OCHOBAHMI U COJICH,
YCTaHOBJICHUE N3MECHCHUS
KHUCJIOTHOCTH CPEIbI

2. JJaboparopnas pabota
"THUIbl XUMHUYECKUX peaKinii"

Paszgea 3. Ctpoenue u
CBOJiCcTBa
HEOPraHU4eCKHX
BelllecTB

HccaenoBars cTpoeHue u
cBoOlicTBa
HEOPraHN4YeCKHUX BellecTB

KonTposabHas pabora
«CBOMCTBa HEOPraHUYECKHX
BelleCTB»

3.1

OK 01.

Knaccudukanus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIIECTB

Knaccudumnuposatsb
HEOpraHUYECKUE BElIeCTBa
B COOTBETCTBHUU C UX
CTpPOEHUEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTaHUIECKUX
BEIIECTB UCXOJI U3 UX
XUMHAYECKOH (OPMYIIBI WITH
COCTaBIICHUE XUMUYECKOM
(bopMyITBI HCXOIsl U3 Ha3BaHUS
BEIIECTBA 110 MEKTyHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOM
JIONU (MacChl) XUMHUYECKOTO
3IIeMeHTa (COeAMHEHNUs) B
MoOJIeKyJe (CMECH).

3. [IpakTrueckue 3aaaHus 1Mo
KIaccupUKaluu,
HOMEHKJIATYpe ¥ XUMHUYECKIM
dbopMynaM HEOPTraHUYECKUX
BEUIECTB PA3JIUYHbIX KJIACCOB.
4. IlpakTudeckuie 3a/1aHus Ha
ONpeAeIeHNe XUMHYECKON
aKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIA
XUMHUYECKOH CBSI3U U THIIA
KPUCTAJUIMYECKOU pELIETKH

3.2

OK 0I.
OK 02.

Dduznuko-xumMnueckue
CBOMCTBa HEOPraHUYECKUX
BEIIECTB

YcranaBiuBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKUX BELIECTB
OT CTPOECHUS aTOMOB 1
MOJIEKYJI, @ TAK)KE TUIA
KPUCTAJUIMYECKOMN pEeLIETKH

1. Tect «OcobeHHOCTH
XHUMHYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHHH,
aM(pOTEePHBIX TUIPOKCUIIOB U
coJIeiiy.

2. 3amaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakiuii ¢ ydacTHeM MPOCThIX
Y CJIO’KHBIX HEOPTAaHHMYECKUX




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THnbI OLEHOYHBIX
MeponpUusTHI

BELIECTB: OKCHUJIOB METAJIOB,
HEMETaJJIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUH U
aM(OTEepHBIX TUAPOKCHUIOB,
HEOPraHMYEeCKUX COJIeH,
XapaKTEepU3YIOIINX UX
CBOMCTBA U CIIOCOOBI
MIOJIyYEHUSI.

3. IlpakTuxo-
OpUEHTUPOBAHHBIE
TEOpPEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHMYEeCKUX BEIIECTB

3.3

OK 01.
OK 02.
OK 04.

Wnentudukamms
HEOPraHMYECKUX BEIIECTB

Uccnenosatn
KaueCTBCHHBIC PCAKIIUH
HeopraHqucxux BCIIICCTB

1. ITpaxTHko-
OPHUECHTHPOBAHHBIC 33JIaHUS 110
COCTAaBJIEHUIO XUMHUYECKHX
peaxiuii ¢ yuactueM
HEOPTaHWYECKUX BEIICCTB,
MCIOJIb3YEMBIX JIJISl UX
UIEeHTU(DUKAIUY.
2.JIaboparopnas paboTa:
“Unenruduxanms
HEOPraHWYECKUX BELIECTB”’

Pa3nen 4. Ctpoenue u
CBOIICTBA OPraHUYeCcKHX
BellecTB

HccaenoBarb cTpoeHue u
CBOICTBA OPraHMYeCcKHX
BelleCTB

KonTposbnas padora
«CTpoeHue U CBOMCTBA
OpraHUYecKHMX BellecTB)

4.1

OK 01.

Knaccudukanus,
CTPOEHHE U HOMEHKJIaTypa
OpTraHU4YC€CKUX BCIICCTB

Knaccudumnuposats
OpraHMYecKHe BEIeCTBa B
COOTBETCTBHUH C UX
CTpOCHHEM

1. 3ajanus Ha cocTaBlIeHHE
Ha3BaHWM OpPraHMYECKHUX
COEIMHEHUH 110 TPUBHAIILHON
WJIU MEXITYHapOIHON
CHUCTEMATUYECKOU
HOMEHKJIATYype.

2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMYI
OpraHMYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3ajauM Ha omnpezeneHue
npocteiiel GopmMyIbl
OpraHNYEeCKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOTO
cocrana (B %)

4.2

OK 01.
OK 02.
OK 04.

CBoiicTBa OpraHU4YeCKUX
COeTUHEHNN

YcranaBiauBaTh
3aBHCHUMOCTh (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpTraHWYECKHUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3amanus Ha cocTaBJIEHHE
YpaBHEHUN XUMUYECKUX
peakiuii ¢ yuactruem
OpraHWYEeCKHUX BEIIECTB HA
OCHOBaHHMH MX COCTaBa U
CTPOCHHSI.




THnbI OLEHOYHBIX

Ne | OK/TIIK | Moayas/Pa3nen/Tema Pe3yabTar 00yyeHus .
MepOonpUATHIH
2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIIHX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MIPOTEKAHUs JaHHBIX PEaKLUi
Y TEHETHUYECKOM CBSI3U
OpraHUYEeCKHUX BEIECTB
pa3HbIX KJIACCOB.
3. PacuerHbie 3aauu 1o
YPAaBHEHUSIM pEaKLUil C
Y4aCTHEM OPTaHUYECKUX
BELIECTB.
4. JlTaboparopnas pabota
“IIpeBpalieHuss OpraHUu4eCKUX
BEIIIECTB IIPU HarpeBaHuu"
4.3 | OKO0l. |Unentudukamus Hccnenosathb 1.IIpakTuko-
OK (02. |opraHM4ecKux BEUIECTB, |KaUYECTBEHHbIEC PEaKLUU OPUEHTUPOBAHHBIE 33JIaHUS 110
OK 04, |UX 3HaueHue u OpPraHMYECKUX COCIUHEHUN |COCTABJIEHUIO XUMHUYECKHX
MPUMEHEHNE B OBITOBOW U |OTJENIBbHBIX KIIACCOB peakuuii ¢ yyacTuem
IIPOU3BOJICTBEHHON OpraHMYECKUX BEIIECTB, B T.U.
JIeATEIbHOCTH YeJIOBEKa HCIIOJIB3YEMBIX ISl KX
UACHTH(HUKAIIY B OBITY U
MIPOMBILIIEHHOCTH.
2.JlaGoparopnas padoTa:
“Unentudukanus
OPraHUYECKUX COCTUHEHUIN
OT/ENbHBIX KJI1acCOB”
5) Pa3zpnen S. Kunernuyeckue | Xapakrepu3oBaTh
U TePpMOAMHAMHYECKHE |BJMSIHHE PA3JIUYHBIX
3aKOHOMEPHOCTH (paxTOpOB HA paBHOBeECHE
NMPOTEeKAHUA H CKOPOCTh XUMHUYECKHX
XHMHYECKHX PeaKIHu peaxuui
5 |OKO0l. |CkopocTh XUMHYECKUX XapakrepusoBaTh BiausHue |IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02. |peakuuii. XuMuuyeckoe KOHIIEHTpalUU TEOPETHUYECKHUE 3aJaHUs Ha

paBHOBecHe

pearupyroumx BemecTB U
TeMIepaTypbl Ha CKOPOCTh
XAMHYECKHUX PEaKui
XapakTeprus3oBaTh BIUSHHUE
W3MEHEHUS KOHIIEHTpaluu
BEILIECTB, PEAKIIUU CPEIBI U
TeMIepaTypbl Ha CMEIIEHUE
XUMHUYECKOTO PABHOBECHUS

aHanu3 (HaKTOpPOB, BIUSIOIIUX
Ha U3MEHEHUE CKOPOCTH
XAMHUYECKOW PEaKIUH.
[IpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus Ha IPUMEHEHHE
npuHuuna Jle-Ilarense mis
HaXOXJECHUS HaIpaBJICHUS
CMEILICHUSI PABHOBECHUS
XUMHYECKON PEAKINU 1
aHanu3 (pakToOpOB, BIUSIONINX
Ha CMEIICHUE XUMHYECKOTO
paBHOBECHS




THnbI OLEHOYHBIX

Ne | OK/TIIK | Moayas/Pa3nen/Tema Pe3yabTar 00yyeHus .
MeponpusTHii
6 HccnenoBath HCTUHHBIE
Pa3nen 6. PacTBopsl PACTBOPHI € 32TaHHBIMH
XapaKTepUCTUKAMU
6.1 | OKO1. [IlonsTue o pacTBOpax Pa3nuuare uctuHHbBIE 1. 3amaun Ha MPUTrOTOBJICHUE
OK 02. pacTBOPHI pacTBOpPOB.
2. ITpaktuko-
OPUEHTHPOBAHHBIE PACUETHHIE
3aJlaHuUs Ha TUCIIEPCHBIE
CHUCTEMBI, HCTIOJIb3yEeMbIC B
OBITOBOI M TIPOM3BOJICTBEHHOM
JIeATETLHOCTH YeJIOBEKa
6.2 | OKO01. |UccnenoBanue cBoiicts  |MccaenoBarsb (pusnko- JlaGoparopHas pabota
OK 04. |pacTtBOpOB XUMHUYECKHE CBOMCTBA “[IpuroToBiaeHue pacTBOpPOB”
WCTHUHHBIX PACTBOPOB

Il | IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/Iep:KaHMe (Coep:KaHue MPUKJIATHOTO MOTYJIs1)

7 Pa3pen 7. OuenuBarp nociaeaAcTBUs |3ammra Keica (¢ yueroM
Xumus B ObITY U OBITOBOM U Oyayuei
MPOU3BOJACTBEHHOMI NPOU3BOJACTBEHHOM npogeccuoHaILHOM
AeATeJIbHOCTH YeJI0BeKAa |/1esiTeJIbHOCTH YeJI0BeKa ¢ |1esTeJIbHOCTH)

MO3UIIUH IKOJIOTNYECKOH
0e301macHOCTH

OK 01.
OK 02.
OK 04.
OK 07.
IIK 2.3.

XuMus B OBITY U
MIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa

O1eHHUBAaTh MMOCIEICTBUSA
OBLITOBOM U
MIPOU3BOJACTBEHHOMN
JIeSITCILHOCTH YSJIOBEKaA C
MO3UIUM SKOJIOTHUECKOMN
0e30macHOCTH

Keiic (c yuerom Oymymieit
npoQeCcCHOHAIBHON
JESITEIILHOCTH )
Bo3MoxHBIE TEMBI KEHCOB:
1. ITorenyienne kIumara u
BBICBOOOKIEHHE ra30BbIX
THJIPAaTOB CO JTHA OKEaHa.
2. Byayue marepuainsl JUIst
aBHMa-, MalIMHO- U
pruOOPOCTPOCHHUSI.

3. HoBble MaTepuansl s
COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENapaToB




