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1 O0mast xapakrepucTtuka pado4eii nporpaMmmbl

1.1 MecTO0 AMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpo(eCCHOHAIbHOIM
o0pa3oBaTebHOI POrpaMMbl

OO0wweoOpazoBaTenbHast IUCUUIUIAHA « XUMHUSD» U3Y4aeTcst Ha 0A30BOM YPOBHE B
00pa3oBareNbHOM  LHMKJIEC y4eOHOrOo IJlaHa OCHOBHOW  Mpo(ecCHOHAIbHOM
oOpazoBarenabHO nporpamMmbl cnenuanbHocTel: 13.02.07 DnekrpocHadxeHue (1o
OTPAaCIIsIM)

1.2. Hesn 1 nu1aHUpyeMble pe3yJbTAThl OCBOCHUSI AUCHUNIMHBI
1.2.1. Ilesu 1 3202494 JTHCHUILIHHBI
dopMupoBaHUE y O0yUYaArOIUXCS NPEICTABICHHUS O XMMUYECKONW COCTABJISIFOLLCH
€CTECTBEHHO-HAYYHON KapPTUHBI MUPA KaK OCHOBBI MPHUHSITHS PELICHUI B )KU3HEHHBIX
Y TPOU3BOJCTBEHHBIX CUTYALMSIX, OTBETCTBEHHOTO OBEACHUS B TPUPOIHON CpEIE.
3axaum AMCHUILTHHBI:

1) chopmupoBate TNOHMMAHWE 3aKOHOMEPHOCTEH MPOTEKaHHMsS XUMWUYECKUX
IIPOLIECCOB W ABJICHUNW B OKPYXKAIOLIEH CPEAE, LEIOCTHON HAYYHON KapTUHEI
MUpPa, B3AUMOCBSI3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMCEHHS COCTABIATH (POPMYJbI HEOPraHWYECKUX W OPraHUYECKUX
BEUICCTB, YPABHCHHH XUMWYECKMX pEakUuuii, OOBICHIATH WX CMBICIH,
MHTEPIPETUPOBATE PE3YIIBTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cpopmupoBars HABBIKH MIPOBEACHUS MPOCTEHILNX XUMHUAYECKHAX
AKCIMEPUMEHTAJIBHBIX HCCIEAOBAHUN C COOMFOEHUEM MpaBuil O€30MacHOro
oOpalleHus C BEIECTBAMU U JTaOOPaTOPHBIM 000PYI0OBAHUEM;

4) pa3BUTb YMEHUS HCIONB30BaTh MH(POPMALMIO XMUMHUYECKOTO XapakTepa W3
Pa3IMYHBIX HCTOYHUKOB;

5) copMHpoBaTE YMEHUST TPOTHO3UPOBATH MOCICACTBUSI CBOCH ACATEILHOCTH U
XUMHYECKHAX MPUPOIHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX TPOLECCOB,

6) copMupoBaTE MOHMMAHWE 3HAYMMOCTH JOCTHKCHHUHA XUMUYECKOW HAyKW W
TEXHOJIOTHIA JUIsl pA3BUTHS COLMAIIbHOM M TPOU3BOACTBEHHOM chep



1.2.2. IlnanupyemMblie pe3yJbTaThl 0CBOCHHS 00meo0pa3oBaTe/JbHOi (ucuuiyinabl B coorBercTBUN ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO
Koa n Ilnanupyemble pe3yJibTATHI 0CBOEHHS AUCHHILIHHBI
HAMMEHOBAHHE
(popmupyembix Oo0mue JucnunianHapHble
KOMIETEHIHH

OK 01. Beibupatb
CHOCOOBI peLIeHus
3ama4
npo¢eCCHOHATBHO
1 IesTeNbHOCTH
NPUMEHHUTEIBHO K
Pa3NTUIHBIM
KOHTEKCTaM

B yacTu TpyA0BOro BOCIUTAHHS:

- TOTOBHOCTh K TPYyAy, OCO3HAHHE I[IEHHOCTH
MacTepCTBa, TPYAOI00uE,
- TOTOBHOCTb K  QKTUBHOW  [€ATENbHOCTH

TEXHOJIOTHYECKOH M COLUAJIBHONW HaIpPaBJIEHHOCTH,
CrOCOOHOCTh ~ WHUIIMHPOBATh, IUIAHUPOBATbH U
CaMOCTOSITE€JIBHO BBIMOJIHATD TAKYIO AEATEIbHOCTD;

- UHTEpeC K Pa3InuHbIM cepam npodeCCHOHATHHON
JIesITeJIbHOCTH,

Osananenue YHHBEPCAJIbHBLIMH y4eOHbIMH
NOo3HABATECJIbHBIMU HeﬁCTBHHMH:

a) 6a3oBble JOrnYecKue 1eHCTBHS:

- CaMOCTOSITENIbHO bopmyaHnpoBathb u
aKTyaJIU3upoBaTh MpobieMy, paccMaTpUBaTb e
BCECTOPOHHE;,

- YCTaHaBJMBAaTh CYLIECTBEHHbIH MNPHU3HAK WU
OCHOBaHUSI JJII CpaBHEHHs, Kilaccupukaumu u
00001IeH S,

- OOpenesATb LeJu  JEATENbHOCTH,
napameTpbl U KPUTEPUHU X JOCTIDKCHMUS,
- BBISIBJITH 3aKOHOMEPHOCTH M NPOTHUBOPEUYHS] B
paccMaTpUBAEMBbIX SIBJICHUSX,

- BHOCUTb KOPPEKTHUBBI B NIE€ATENIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEJISIM, OLICHUBATh PUCKHU
MOCNEICTBUM ASATEITLHOCTH,

- pa3BHUBAaThb KPEATHBHOE MBILUJICHUE TMPU PEIICHUH

3aaaBaTb

- BHaA€Tb CHUCTEMOW XWMHYECKHWX 3HAHUM,
OCHOBOTIOJIATAIONINE  TMOHSATHS  (XUMUYECKHI
3JIEKTPOHHAs1 000JIOUKA aTOMa, $-, P-,
d-anekTpoHHBIE OpOUTANM aTOMOB, HWOH, MOJIEKYJia, BaJICHTHOCTD,
3JIEKTPOOTPUIIATENIbHOCTh, CTEMEeHb OKHUCJICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAS Macca, MOJIAPHBIA OOBEM, VIJIEPOIHBIA CKEJET,
(yHKIMOHAJPHASL ~ TpPyMa,  paauKay,  H30MEpHs,  HU30MEPHI,
TOMOJIOTUYECKUH psll, TOMOJIOTH, VTIJEBOAOPOABIL, KHUCJIOPOA- U
a30TCOAepIKAIIUe COSOUHEHHs, OMOJOTHYEeCKH AKTHUBHBIE BELIECTBA
(yrneBozel, kuUpbl, OENKH), MOHOMEp, MOJHMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS, KPUCTATUIECKAs PEeIIeTKa, THITbI
XUMUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30-U
SHAOTEPMHUUECKHE, PEAKIIMH HOHHOTO OOMEHa), PacTBOP, 3JEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  BJIEKTPOJIUTUYECKAs] THCCOLMAINS, OKHUCIUTEb,
BOCCTAHOBHUTENIb, CKOPOCTb XHMHYECKOH peakluH, XHUMHYECKOe
paBHOBECHE), TEOPUM M 3aKOHBI (TEOpUS XUMHYECKOTO CTPOSHUS
OpraHu4ecKux BemecTB A.M. ByTiepoBa, TeOpus 3JIEKTPOTUTHICCKON
nuccounanuu, nepuoanuveckuii 3akoH J M. MenneneeBa, 3akoH
COXPaHEHUsT MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XHMUH,
(akToNOTMUECKHe CBENEHHs O CBOMCTBAX, COCTaBE, MOJYYCHUH U
0€30MacHOM  WCIOJIb30BAHUM  BAKHEWIIUX  HEOPTAaHUYECKUX U
OpPTraHMYECKUX BEIIECTB B OBITY W TNPAKTUYECKOW JeATEIBHOCTH
YeJIOBEKa,

- YMETh BBIABIISATH XapaKTEPHBIC MPU3HAKH U B3aAHMMOCBSI3b U3y4EHHBIX
MOHSITUM, TPUMEHSTH COOTBETCTBYIOIIME TOHATHS TPH OMUCAHUU
CTPOEHHS] U CBOWCTB HEOPTAHUYECKHX U OPTaHMYECKUX BEIIECTB M UX

KOTOpast BKJIFOYAET:
SJIEMEHT,  aTOM,




JKU3HEHHBIX TpobyieM

0) 0a3oBbIe HCCIeA0BATE/IbCKHE AeHCTBHS:

- BJIAJETh HABBIKAMH y4eOHO-HCCIIENOBATENIbCKOW U
MPOEKTHOW NeATEIbHOCTH, HAaBBIKAMU pPa3perleHust
npobiiem;

- BBSIBJIATb MPUYHMHHO-CJICICTBEHHBIC CBSI3U U
AKTyaJIU3UPOBATh 3a7ady, BBIABUTATh THIIOTE3y €€
peleHus, HAXOUTh APTYMEHTBI ISl JOKa3aTeIbCTBA
CBOWX VTBEPXKIACHHWH, 3amaBaTh MapaMeTpbl U
KPUTEPUU PELICHUS,

- QHANMM3HWPOBATH TMOJIyUYEHHbIE B XONE pPEIICHUs
3a1a4dl  Pe3yJbTaThl, KPUTUYECKH OICHUBATH WX
JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHHE B
HOBBIX YCIIOBUSIX,

- yMeTh MEPEHOCUTH 3HAHUS B MO3HABATEJBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEACSTEIbHOCTH,

-  YMETb HUHTEIPUPOBATL 3HAHUSA W3  Pa3HBIX
MPEeIMETHBIX 00NacTeil,
- BbIABUTATH HOBBIC nuacu, npennaraTb

OpUTMHAJbHBIE MOAXOAbI U PELICHUS,
- crTOCOOHOCTD MX HMCIIOJIb30BAHMS B IIO3HABATEIBHON
Y COLIMAJIBHON MTPAKTHKE

NPEBpALeHN;, BbUIBJIATh B3aMMOCBA3b XUMHUYECKMX 3HAaHUI C
MOHATUAMM UM MPEACTaBJICHUSMH JAPYTUX €CTECTBEHHOHAYUYHBIX
MPEIMETOB;

- yYMeThb MHCIMOJNb30BaTb HAUMEHOBAaHUS XUMHUYECKUX COEIUHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUYECKON M MNPUKJIAOHOH XUMUU U
TPUBHAJbHBIE HA3BAHUS BAXXHEHWIINX BEINECTB (STHIICH, alleTHJIEH,
runepud, (Qenon, ¢opmambaerun, YKCyCHas KHCJIOTA, TIIMLHH,
yrapHblii ras, yrieKuciblii ra3, aMMHUaK, raieHas U3BeCTb, HeralieHas
U3BECTh, TMHUTbEBAasT CONA M [JPYIUX), COCTAaBJATb (HOPMYIIBI
HEOPraHUYEeCKUX U OpPraHMYeCKUX BELIECTB, YPaBHEHUS XUMHUYECKHX
peakuuii, OOBACHATHP WX CMBICH, TIOATBEPXKIOATb XapaKTepHBIC
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIUMH SKCIIEPUMEHTAMHU
1 3aMMCSIMU YPAaBHEHHUI XUMHUYECKUX PEAKLIN,

- YMETb yCTaHABJINBATh MIPUHAJIEKHOCTb NU3yUEHHbBIX HEOPTraHUUECKUX
U OpraHMYecKuX BeEIIeCTB K OIpeleNieHHbIM KjlaccaM M Ipynnam
COeNMHEHUH, XapaKTepU30BaTb HMX COCTAaB M BaKHEWINWE CBOWCTBA,
ONpeneNATh BUABl XHUMHYECKHX CBsi3el (KOBaJIEHTHAs, HWOHHAs,
METaJUIN4eCKasi, BOAOPOAHAS), THUIBl KPUCTAUIMYECKHX PELIETOK
BEIECTB; KJIACCU(PUIIMPOBATD XUMHUUECKUE PEAKLIHH;

- copmupoBaTh MpPENCTaBICHHS. O XUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHOHAYYHOW KapTHUHbI MHpa, pPOJM XUMUU B [IO3HAHUU
SABJICHUH TpPHUPOABl, B (POPMHUPOBAHWU MBILJICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKUMOHAIBHOH T'PAMOTHOCTH, HEOOXOIMMOW Iuist
pelIeHnsT TPAKTUYECKUX 3a4ad W OSKOJOTMYECKH OOOCHOBAHHOTO
OTHOLIEHHUs K CBOEMY 3/I0POBbIO U IPUPOIHOIL cpene;

- yMeTb TMpPOBOAUTH pacueTbl MO0 XHUMHUYECKHMM (GopMyJaM U
YPaBHEHMSIM XUMHYECKUX PEAKLHid C HCIOJIb30BaHHEM (PH3UUECKUX
BEJIMUMH, XapaKTepU3YIOIHUX BEIIEeCTBA C KOJIUYECTBEHHONW CTOPOHBI:
Macchl, o0beMa (HOpMasibHBIE YCIIOBHS) ra30B, KOJHYECTBA BEIIECTBA,
UCIIOJIB30BaTh CUCTEMHBIE XHUMHYECKHE 3HaHUA JJs  [PUHATHS
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM




OK 02.
Hcnons3oBate
COBpPEMEHHbIE
CpeICTBa MOUCKA,
aHamM3a u
UHTEPIpPETanu
uHpOpMaLUHU U
UH(POPMALIMOHHBIE
TEXHOJIOTUH TSI
BBIMOJIHEHUS 33714
npo¢eCCHOHATBHO
U IesITeIbHOCTU

B o0nacTH HEHHOCTH HAYYHOI'O NMO3HAHUSI:

- c(pOpMHPOBAHHOCTD MHPOBO33pEHUS,
COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyku H OOILIECTBEHHOW IMPAKTHKH,
OCHOBAHHOTO Ha auanore KYJBTYP,

CrOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIMKYJBTYPHOM MHUPE;

- COBEPLUIEHCTBOBAHHME SI3BIKOBOM U YHUTATEJILCKOH
KyJbTypbl Kak CpEeACTBa B3aUMOAECHCTBUS MEXIY
JIIOIbMU U MTO3HAHUS MUPA,

- OCO3HaHHUE LIEHHOCTU HAy4YHON [esITEIbHOCTH,

FOTOBHOCTb OCYLLIECTBJISIT MIPOEKTHYIO 51
HCCJIEIOBATENbCKYIO NEATENbHOCTh MHAUBHUIYAIbHO
U B IpymnIe,

Osjaagenue YHHBEPCAJIbLHBIMH y4eOHBIMH

NOo3HABATECJIbHBIMU HeﬁCTBHHMH:

B) paborta ¢ ungopmaumeii:

- BJIQACTb HaBbIKAMH TIOJIYYCHUA PIH(l)OpMaLII/II/I us3
HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEJIBHO
OCYLIECTBJISITh TMOUCK, AHAJIN3, CHUCTEMATH3ALUI0 U
UHTEPIIPETALNI0 MHPOPMAIMH PAa3IHMYHBIX BUIOB U
(dbopM TpeCTaBICHUS,

- CO37aBaTh TEKCTbl B pAa3jM4YHBIX (opmarax ¢
yu4eTOM Ha3HaueHus: HHQOpMAlK U  ILeJIeBOH

aAyoUTOPUH,  BBIOUpAas  ONTUMANBHYID  (OpMY
MPEICTABJICHUS U BU3YATH3AIIHH;

- OLEHUBaTb  JIOCTOBEPHOCTb,  JIETUTUMHOCTb
uHPOpMAIIMK, €€ COOTBETCTBHE TMPABOBBIM U

MOpabHO-3TUYECKUM HOpMaM,
- HCIIONIb30BaTh CPENCTBA HWH(POPMALMOHHBIX U

KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pemi€cHn
KOIHUTHUBHBIX, KOMMYHUKAaTUBHbIX u
OpPTaHNU3allMOHHBIX 3agaq C CO6J'II'OI[€HI/IGM

- yMeThb IUIAHUPOBATHb U BBINIOJNHATh XWUMHUYECKUH SKCIIEPHUMEHT
(mpeBpalueHusl OPraHUYeCKUX BEIIECTB NMPU HArPEeBaHWUU, MOJYYECHHE
STHJIEHA M W3YYEHHE €ro CBOWCTB, KAUeCTBEHHbIE pEaKIUH Ha
aNbIEeTUAbI, KpaxMaj, YKCYCHYIO KHCJIOTY, AeHaTypanus OeNKkoB mpu
HArpeBaHUH, LIBETHBIE PEAKIHN OEJNKOB, MPOBOANTH PEAKLIMH HOHHOTO
oOMeHa, OmnpeneNsiTb CpPeAy BOAHBIX PACTBOPOB, KadeCTBEHHBIE
peakiuu Ha Cyibdar-, KapOOHAT- W XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUSI;, pelIaTh 3KCIEPUMEHTAJIbHbIE 3a]a4l IO TeMaM "MeTtasibr"
u "Hemerayuiel") B COOTBETCTBHH C NMPaBUIIAMH TEXHUKH 0€30MaCHOCTH
npu oOpameHnHd ¢ BeecTBaMH H JIaOOPaTOPHBIM OOOPYIOBAHUEM,
NPEACTaBISITh PE3YJIbTAaThl XHUMHYECKOIO JKCIIepUMeHTa B (opme
3aIMCH YPaBHEHUI COOTBETCTBYIOIIMX peakiuili u (HOopMyJIHpoOBaTh
BBIBO/IBI HA OCHOBE 3THX PE3yJIbTATOB,;

- YMETbh aHAJIM3UPOBATH XMMUYECKYI0 MH(POPMALIHIO, TOIYYaeMYH0 U3
Pa3HBIX HCTOYHUKOB (CPEACTB MaccoBOW MHGOpMaIyH, ceTb MHTepHeT
H IpyTHe);

- BJIQIETh OCHOBHBIMM METOAAMH HAYYHOTO TIIO3HAHHUS BELIECTB U

XUMHYECKUX sIBIeHUH (HaOmoneHue, W3MEpPEeHHe, OSKCIIEPHMEHT,
MOJISTTUPOBAHUE);
- yMeTb TMpPOBOAUTH pacueTbl MO0 XHUMHUYECKHMM (GopMyJaM U

YPABHCHUAM XUMHUYCCKUX peaKLII/Iﬁ C HUCIIOJIBb30BaAHUEM (1)I/ISI/I"IGCKI/IX
BCJIMYNWH, XapaKTCPUIYIOIIUX BEIICCTBA C KOJIMYECTBEHHOU CTOPOHBIL:
Macchl, oObemMa (HOpMaJIbHbIE YCJIOBUS) Ta30B, KOJUYECTBA BEIIECTBA,
HUCIOJIb30BATh CHUCTEMHBIE XHWMUUYCCKHUE 3HAHUA OJId MNOPHUHATUA
peLHeHI/Iﬁ B KOHKPETHBIX JKU3HCHHBIX CUTyallUAX, CBA3dHHBIX C
BEIICCTBAMU U UX IPUMCHCHHUEM




TpeOOBaHUIN 3PrOHOMUKH, TEXHUKH OE€30MacHOCTH,

THTHUEHBI,  pecypcocOepekeHus,  TMPaBOBBIX U
STUYECKUX HODPM, HOPM UH(POPMALMOHHON
0e30macHOCTH;

- BJAACTb HAaBbIKaMU pPacCllO3HABAHUA U 3alllUThI
uHpopmaumy, HHPOPMALMOHHOH  O€30MacHOCTH
JINYHOCTH,

OK 04.
DddexTuHO
B3aUMOZIEICTBOBAT
b ¥ paboTath B
KOJUIEKTHBE U
KOMaH[Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEJIbHOCTH
1 CaMOOTIPEAENIECHHUIO;

-OBJIAJICHHE HABbIKAMH y4eOHO-UCCIIENOBATEIbCKOM,
MPOEKTHON U COLIMAIBbHOMN AESITENbHOCTH,
Osunapnenue YHHBepPCAJbHBIMH
KOMMYHHUKATHBHBIMH AefiCTBHSIMH:

0) coBMecTHAasI 1eATEJIBHOCTD:

- TOHUMAaTb M HCHOJB30BaThb IPEUMYIIECTBA
KOMaHIHOH ¥ MHAMBUAYAJIbHOHN padoTsl,

- MPUHUMAThL LEIM COBMECTHOM JEATEIbHOCTH,
OpPraHU30BBIBATh U KOOPAWHUPOBATh NEHCTBUS IO €€
JOCTHIKEHUIO . COCTaBJSITh TLIaH JIEHCTBU,
pacnpenensiTb poJM C Y4€TOM MHEHMH YYaCTHUKOB
00CYKIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

- KOOPAWHHUPOBATH U BBINOJHSTH PabOTy B YCIOBHSIX

peasbHOTO, BUPTYAJIBHOTO W KOMOWHHPOBAHHOTO
B3anMOIEHCTBUS,
- OCYLIECTBJAATb  IMO3UTHUBHOE  CTPATErHMYECKOE

MOBEIEHHE B PA3JIMYHBIX CUTYalUsX, MPOSBISATh
TBOPUYECTBO U BOOOpaskeHUe, ObITh HHUIIMATHBHBIM
OBjlaleHHe YHUBEPCAIbHBIMH PeEryJsiTUBHBIMH
AeHCTBUSIMHU:

) IpUHSITHE ce0sl U APYTHX JII0jeil:

- MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX JIIONEH
NIPU aHATTN3€ PE3YJIbTATOB EATEIbHOCTH,

- IPU3HABATh CBOE MPABO M NMPABO APYTUX JIOAEH HA

- yMeThb IUIAHUPOBATb U BBIMOJHATh XWUMHUYECKUH 3KCIIEPHUMEHT
(mpeBpalueHusl OPraHUYeCKUX BEIIECTB NMPU HArPEeBaHWUU, MOJYYECHHE
STHJIEHA M W3YYEHHE €ro CBOWCTB, KAUeCTBEHHbIE pEaKIUH Ha
aNbIEeTUABI, KpaxMal, YKCYCHYIO KHCJIOTY, IAeHaTypanus OeNKoB mpu
HArpeBaHUH, LIBETHBIE PEAKINH OEJNKOB; MPOBOIUTH PEAKIIMH HOHHOTO
oOMeHa, OmnpeneNsiTb CpPeAy BOAHBIX PACTBOPOB, KadeCTBEHHBIE
peakiuu Ha Cyibdar-, KapOOHAT- W XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHUSI;, pelaTh 3KCIEPUMEHTAbHbBIE 3a1a4l 10 TeMaMm "Mertasibr"
u "Hemerauiel") B COOTBETCTBHH C NMPAaBHJIAMH TEXHUKH O€30MaCHOCTH
npu oOpameHnHd ¢ BeecTBaMH H JIaOOPaTOPHBIM OOOPYIOBAHUEM,
NPEACTaBISITh PE3YJIbTAaThl XHUMHYECKOIO JKCIIepUMeHTa B (opme
3alMCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuil u (HopMyIHpoOBaTh
BBIBO/IBI HA OCHOBE THX PE3yJIbTATOB




OLIMOKH;
- pa3BUBATh CMOCOOHOCTH TOHUMATh MHP C MMO3HIIHU
JPYTOro 4eJOBeKa,

OK 07. B o01acTH 3K0J10rH4€CKOr0 BOCIIUTAHUS - copmupoBaTh MpPENCTaBICHHS. O XUMHUYECKOW COCTaBISIOIIEH
CogpeiicTBoBaTh - cOpMHPOBAHHOCTh HKOJIOTUYECKOH KYyJbTYpPBI, | €CTECTBEHHOHAYYHOW KAapPTHHBI MHpPA, POJIM XHUMHUU B MO3HAHUHU
COXPaHEHUIO MOHUMAHUE BJIUSHUS COLMATBHO-DKOHOMUYECKHUX | SIBIEHUH TPHUPOALI, B (POPMHUPOBAHWUU MBIIUICHUS U  KYJIBTYpPbI
OKpy>Karoein MPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLMAJIBHON | TUYHOCTH, €€ (PYHKIHMOHANTBHOH TPAMOTHOCTH, HEOOXOOUMOW ISt
Cpenpl, cpembl,  OCO3HaHHWE  MIOOATBPHOTO  XapakTepa | pelIeHus] MPAaKTHYECKHX 3a]ad M 3KOJIOTHYECKH OOOCHOBAaHHOTO
pecypcocOepekeH | SKOJIOTHYECKUX MPodIieM, OTHOLIEHHUs K CBOEMY 3/I0POBbIO U IPUPOIHOIL cpene;
U0, PUMEHSITh - IUIAHUPOBAaHME M OCYLIECTBICHHME NeHCTBUH B |- yMeTb COONMIOAATh TMpaBHUa SKOJOTHYECKH —IIeJIeCO00pa3sHOro
3HaHUA 00 OKpYy’Karollel cpene Ha OCHOBE 3HAHMs Ienell | moBeAeHHUs B OBITY M TPYAOBOH AEATENBHOCTH B LEJSIX COXPAHEHUS
HN3MEHEeHUU yCTOWYMBOrO Pa3BUTHUsl YEJIOBEUECTBA; CBOETO 3/I0POBbsS U OKpY’)Karolleld IPUPOIHON Cpenbl, Yy4YUTHIBATb
KJINMaTa, aKTUBHOE HEMNpUATHE NEHCTBHUI, MPUHOCSINNUX Bpel | OMAaCHOCTh BO3AEWCTBMA HA JKUBbIE OPTraHU3Mbl OIpEETIeHHbIX
MIPUHLIMITBI OKpY>Karollel cpee; BELIECTB, IIOHMMAasl CMBbICI T[IOKa3aTess IpedebHON AOMyCTUMOMN
OepeKIMBOTO - YMeHHe TPOTHO3MPOBATH  HEOJArONPUATHBIE | KOHLIEHTPALIUH
MIPOU3BOJICTBA, SKOJIOTHYECKHE [MOCIEACTBUsl NPEeANpPUHUMAEMbIX
3¢ exkTuBHO NeNCTBUM, MpeNoTBpaLlaTh UX;
NeNCcTBOBATh B - pacuIMpeHue OmbITa AESITeNbHOCTH 3KOJOTHYEeCKON
YPE3BBIYAITHBIX HanpaBJIE€HHOCTH;
CUTYaLUsAX - OBJIAJICHUE HABBIKAMHU Y4E€OHO-UCCIIENOBATEIbCKOMH,

MPOEKTHON M COLIMAIbHOMN AESITEIbHOCTH,
K 2.2. -OBJIa/ICHUEe YMEHUSIMU M HaBbIKAMU PAa3JIMYHBIX | - BJaJeTh OCHOBHBIMM METOAAMM HAyYHOI'O MO3HAHUS BEIIECTB U
BrinonsaTs BUJIOB [TO3HABATEIbHON AESITEIBbHOCTH JIsl U3yUEHHs | XUMUUECKUX sBJIeHUH (HaOmromeHue, W3MepeHHe, SKCIEPUMEHT,
OCHOBHbBIE BUJIbI Pa3HBIX CTOPOH OKPY)KaIOIIEro MHUpA; MOZIEINPOBAHHE);
padot no - IpUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUA | -pellaTb OKCIEepUMEHTalbHble 3a7adun 1o Temam "Metannel" u
00CTyKUBAaHUIO (HaOnromeHus, HAy4YHOro  3KcmepumeHta) s | "Hemeramisl") B COOTBETCTBHH C MPABHJIAMH TEXHUKU O€30MACHOCTU
TpaHCHOPMATOPOB | M3YUEHHS PA3TMYHBIX CTOPOH XUMUYECKHUX OOBEKTOB | MpU OOpallleHHH C BEIIeCTBAMU W JIAOOPATOPHBIM OOOPYIOBAHHEM;
u u MIPOLIECCOB, c KOTOPBIMU BO3HMKAET | MPEACTABISITh PE3YJIbTaThl XHUMHYECKOTO SKCIIEpUMEHTa B (opme
npeoOpa3oBarenell | HEOOXOAUMOCTb CTAJKUBATHCS B MPO(PECCHOHANBHON | 3aIMCH YPAaBHEHHH COOTBETCTBYIOIIMX peakuuii U (HopMyJIHpOBATH
BIEKTPUUECKON chepe; BBIBOJIbI HA OCHOBE 3THUX Pe3yJIbTaTOB
SHEpruu -yMETh YCTaHABJIUBATh 3aBHCUMOCTb (PU3MKO-XMMUYECKHX CBOMCTB

HEOPraHWYECKUX BELIECTB OT CTPOEHUs aTOMOB M MOJIEKYJ, a TaKXe
THUNA KPUCTAIINYECKON PEIIETKH




- KJIacCU(UIIUPOBATL HEOPTAHUYECKUE BEIECTBA B COOTBETCTBUU C UX
CTpPOEHUEM

-yMETb YCTaHABJIMBATH 3aBUCHUMOCTb (PUBUKO-XHUMHUYECKUX CBOHCTB
OPTraHUYECKUX BEILIECTB OT CTPOCHUS MOJICKYJI

K 2.3
BrInonHATH
OCHOBHBIE BUJIbI
pabot o
00CTyKUBAaHUIO
obopynoBaHus
pacnpenenuTenbH
BIX YCTPOMCTB
3JIEKTPOYCTaHOBOK
, CUCTEM peJIeHHBIX
3aIlUT U
aBTOMAaTU3UPOBAHH
bIX CUCTEM

-OBJIJICHNE YMEHHUAMH M HaBBIKAMHM Pa3JIMYHBIX
BUJIOB MO3HABATEIBbHON AEATEIbHOCTH ISl U3YYEHUs
Pa3HBIX CTOPOH OKPY’KAIOLIEro MUpA;

- YMEHHe TPOTHO3MPOBATh  HEONArONpPUSATHBIE
5KOJIOTMYECKUE TOCHEACTBUS  NPEANPUHUMAEMBIX
JNENCTBUMN, MPEAOTBPALIATh UX,

- BIIQIETh OCHOBHBIMH METOAAMM HAYYHOTO TO3HAHUS BEIIECTB HU
XUMHYECKUX sIBICHUH (HAaOmoneHWe, W3MEpeHHe, OSKCICPHMEHT,
MOJISTTUPOBAHUE);

-yMETh YCTaHABJIUBATh 3aBHCUMOCTb (PU3MKO-XMMUYECKHX CBOMCTB
HEOPTraHMYECKUX BEIIECTB OT CTPOEHHs] aTOMOB U MOJIEKYJ, a TaKKe
THTA KPUCTAIUTUIECKOHN PeIneTKH
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2. CTpyKTypa 1 coaepkanue 00meo0pa3oBare/JbHOH TUCHUIIMHBI « XUMUD)

2.1 o0beM AUCHUIIMHBI H BUAbI Y4eOHOi padoThl

Bup y4eOHoii paGoThI

Oo6LeM B yacax

MaxkcumanbHasi ydeOHasi HATpy3Ka (Bcero) 72
O0bem 00pa3oBaTe/ibHOI NPOrpaMMbl AHCHHNIIMHBI 72
B T.4.

OcHOBHOE coaepxKaHne 64
BT. U..

TEOPETHYECKOE 00YUEHUE 30
NPAKTUYECKUAE 3aHATUS ( T.4. KOHTPOJIbHBIC PabOTHI) 24
Ja00paTOPHBIE 3aHSATHUS 10
IIpogeccnoHATBLHO-OPUEHTHPOBAHHOE coaepKaHue 6

(coaep:RkaHMe MPUKJIATHOTO MOIYJIS)

BT. 4..

TEOPETHYECKOE 00YUEHUE 2

MPAKTUYECKUE 3aHITUS 4

IIpomesxkyTouyHast arrecTanus 2

(muddepeHIUPOBAHHBII 3a4€T)
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2.2 TeMAaTH4YeCKHil IVIaH U COAePKaHHuEe THCHHUIJINHBI

Coaep:xkanue y4eOHOT0 MaTepuana (OCHOBHOE H PO eCCHOHAIBLHO-

HaumeHnoBanue . O0bem | @opMupyeMbIe
OPUEHTHPOBAHHOE), 1a00PATOPHBbIC H NPAKTUYECCKHUE 3aHSITUS, IPUKJIATHOI
pa3ie/ioB H TeM YacoB | KOMIETEHIUH
MOAYJIb
1 2 3 4
OcHOBHOE coaepxKaHne 64
Pazngen 1. OCHOBBI CTPOCHHS BeLIECTBA 6
Tema 1.1. OcHOBHOE coep:KaHue 4 OK 01
Crpoenune Teoperuueckoe ooyuenune 2
aTOMOB CoBpeMeHHass MOAenb CTpoeHUs aroMa. CHMBOJMYECKHANA A3BIK XMMHUH. XWUMHAYECKHMA
XUMHYICCKHX AJIEMEHT. DJEKTPOHHAs KoH(urypanus aroma. Kiraccnukanms XuMUYECKAX 3JIEMEHTOB
SJIEMEHTOB U |(s-, p-, d-aneMmeHThl). BalieHTHBIE BNEKTPOHBI. BaJIeHTHOCTB. ONEKTPOHHAs MPUPOAA 2
1IpEpoaa XUMHYECKOH CBSI3U. DIIEKTPOOTPULIATEIBHOCTE. BHIbI XMMHUYECKOH CBsI3U (KOBAJIEHTHAS,
XUMHYECKOH WOHHAs!, METAJIJINYECKAs, BOJOPOJIHAs) U CIOCOOKI €€ 00pa3oBaHUs
CBASH IIpakTHyeckue 3aHATHS 2
IIpakTnyeckoe 3ansitue 1. PemeHwe 3agaHWii HA WCMOMB30BAHME XUMUYECKOMN
CAMBOJIMKM W Ha3BaHWUN COCOUHEHWA N0 HOMEHKJIATYPE MEKIYHAPOAHOTO COKO3a
TEOPETUYECCKOW M MPUKIAAHOH XWMUW W TPUBUAIBHBIX HA3BaHWHA Ui COCTABJICHUS
XUMHYECKAX (POPMYJT ABYXATOMHBIX COECIMHEHWH (OKCHUIOB, CyNb(PHUIOB, TUAPUIOB U P
T.1.) U APYTUX HEOPTaHUYECKAX COCIMHEHHUIA OTACTBHBIX KJIACCOB.
[TpakTryeckue 3aJaHKsi HA YCTAHOBIIEHUE CBS3H MEXIY CTPOEHUEM aTOMOB XUMHUYECKUX
AJIEMEHTOB W TEPUOAVMYECKAM HM3MEHEHHEM CBOWMCTB XMUMMYECKHX JJIEMEHTOB W WX
COCIMHEHMI B COOTBETCTBUH C MOJIOKEHHEM [[eproanuecKOi CUCTEMBI.
Tema 1.2. OcHOBHOE coep:KaHue 2 OK 01
[leprommueckuii | [IpakTuyeckue 3aHITHS 2 OK 02
3aKO0H U Ta0ImMIa
U IIpakTu4yeckoe 3ansitue 2.Ilepuoanyeckas cucTteMa XHMHUYECKMX 3nemeHToB J[H. 7

Menneneena

MengaeneeBa. Ousnueckuii cMmbicin  [lepuommueckoro 3akona /[ WM. Menneneesa.
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3aKOHOMEPHOCTH W3MEHECHMS CBOMCTB XHUMHWYECKHUX DJIEMEHTOB, O0Opa3ye€MbIX HMH
MPOCTBIX W CJ0KHBIX BEHMIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMUYECKOTO 3JIEMEHTA B
ITeproanyeckoii cucreme. MUPOBO33PEHYECKOE M HAYYHOE 3HAYCHUE |leproamyeckoro
3akoHa J[.1. Menneneesa. [Iporuossr JI.1. MenaeneeBa. OTKPBITUE HOBBIX XUMHUYECKUX
3JIEMEHTOB.

PeunieHne npaKkTUKO-OPUCHTUPOBAHHBIX TECOPETUUYECKUX 3aJaHUN HA XapaKTECPU3AIUIO
XAMHUYECKMX  JJIeMEHTOB  «Merammyeckne / — HEMETANIMYCCKHC CBOMCTBA,
3JIEKTPOOTPULIATENBHOCTE XUMUYECKUX BJIEMEHTOB B COOTBETCTBUU C UX BJIEKTPOHHBIM
CTPOCHHEM W TIOJIOKEHHEM B TEPUOAMYECKONW CHUCTEME XMMHWYECKHX B3leMEHTOB .M.
MenaeneeBay

Pasznen 2. Xumnu

ecKHe peaxkiuu

10

Tema 2.1. Tunsl

OcHOBHOE coaep:KaHue

XUMHUYCCKUX

Teopernueckoe o0y4yenune

peakuuia

Knaccugukanys ¥ TUNBI XUMAYECKUX PEAKIUi ¢ ydacTHeM HEOPraHWYECKUX BEITECTB.
CocTtaprieHre ypaBHEHUH peakivii COSAMHECHNUS, Pa3IOKEHMsI, 3aMeIlieHUs, 0OMEHA, B T.4.
peaKIvii ropeHus, OKUCICHUA-BOCCTAHOBIICHHUS.

YpaBHEHHUS  OKHMCIECHUSA-BOCCTaHOBJICHUSA. CTemeHb OkuclieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. COCTaBIIEHWE W YPaBHMBAHHME OKHMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIuii METOOM JICKTPOHHOTO Oananca. OKUCIUTENbHO-BOCCTAHOBUTEILHBIC PEAKIINN
B IIPUPOJIE, MPOM3BOACTBEHHBIX MPOIECCaX U )KM3HEACIATEILHOCTA OPTraHU3MOB

IIpakTuyeckue 3aHsATHS

IIpakTnyeckoe 3ansitue 3 KONMYECTBEHHBIE OTHOWICHUS B XUMUU. (OCHOBHBIC
KOJIMYECTBEHHBIE 3aKOHBI B XMMHH W PACUEThl M0 YPABHEHUSAM XHUMHUYECKHAX PEAKLIUM.
Monb Kak eAMHULA KONAYECTBA BenlecTBa. MosipHas Macca. 3aKOHBI COXPAHEHUS! MACCHI
¥ SHEPruh. 3aKOH ABOTaapo. MomsipHblil 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCTD Ta30B.
Pacuetsl Mo ypaBHEHHMSIM XMMHYECKHX PEAKUMI C HMCIOJB30BAHMEM MACChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) a30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2,

OcHOBHOE coaepkaHue

OK 01
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Onexrponuruuec | Teoperuueckoe o0yyenue 2 OK 04
Kas aucconmanus|(Teopust 3IEKTPOJIMTUUECKON auccouranni. HMOHBL DIEKTPOIUTHI, HEINEKTPOJIUTHL
¥ MOHHBIM 00MeH |Peakuyn mOHHOTO oOMeHa. COCTABIIEHUE pEAaKUMii HOHHOTO OOMEHA IMyTEM COCTABJICHUS 5
MX TIOJIHBIX W COKPALICHHBIX MOHHBIX YypaBHEHW. KHCIOTHO-OCHOBHBIE PEAKLMU.
3aaHus HA COCTABIIEHUE MOHHBIX PEAKIUI
JlaGopaTopHbIe 3aHATHS 2
JlaboparopHnast 3ansaTue Nel “Tunbl XUMUYECKUX PEaKUi”.
HccenenoBanue TMNOB (IO COCTABY M KOJIMYECTBY MCXOAHBIX U 00pa3yrOIMXCs BELIECTB) 5
M TPHU3HAKOB XWMHUYECKMX peakumid. [IpoBenenue peakumii HMOHHOrO OOMEHA,
ONPEAEIICHUE CPEBI BOAHBIX PACTBOPOB. 3a/1aHUsl HA COCTABICHUE NMOHHBIX PEAKLIMMA
KonTpoabnas
CrpoeHue BEIIECTBA U XUMUAYECKHAE PEAKLIAN 2
pabora 1
Paznen 3. CTpoeHue U CBOIiCTBA HEOPraHNYECKHUX BELECTB 16
Tema 3.1.| OcHOBHOE coaep:KaHHuEe 4 OK 01
Knaccnpukauus, | Teopernueckoe oGydenue 2 OK 02
HOMCHKJIATypa H|[IpenmeT Heopranuueckoi xumun. Kiaccudukanus HeopraHuueckux BenlecTs. [IpocThie IIK 2.2
CTPOCHHE W CIOXKHBIE BemiecTBa. OCHOBHBIE KITACChI CIIOKHBIX BEHIECTB (OKCHBI, THIPOKCHIBI,
HEOPTaHWYECKUX |KUCIIOTHI, CONH). B3anMOCBS3b HEOPraHWYECKHUX BEIIECTB. ATrpEraTHbIE COCTOSHUS
BEILIECTB BenlecTBa. Kpucrammueckne 1 aMOp@HBIE BEECTBA. THUIBI KPUCTAUTMYECKAX PEIIETOK 5
(aToMHasi, MOJICKYJISIPHAs!, MOHHAS, METAINTNYECKas). 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB
BEILECTBA OT TUNA KPUCTALIMYECKON PELIETKUA. 3aBUCUMOCTh XMMUYECKOM aKTUBHOCTH
BEIIECTB OT BUJA XMMHYECKOW CBSI3M W TUNA KPUCTAUIMYECKOH peweTku. [IpuumHel
MHOT000pa3usi BEIIECTB
IIpakTnyeckue 3aHATHS 2
IIpakTu4yeckoe 3ansatue 4 HoMmeHKiarypa HEOPraHMYECKMX BEILECTB. HA3BAHUE
BEIECTBA UCXOMS M3 UX XUMHUYECKOH (POPMYJIIBI MJTU COCTABIIEHUE XUMUYECKON (POPMYIIBI 5

UCXOAs M3 HaszBaHus BellecTBa nmo MexayHapoanoit (MIOITAK) wnu TpuBmanbHOR
HOMEHKJIATYPE.
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Pemenne mpakTH4eCKMX 3aJaHuii MO KiacCU(PUMKALMKA, HOMEHKIATYPE M XUMHUYECKAM
(opMyJlaM HEOPraHWYECKUX BEIIECCTB PA3JIMYHBIX KJIACCOB (YTapHBIA ra3, YIJIEKUCIIbIHA
ra3, aMMHaK, ralieHasl U3BECTh, HETaluleHast U3BECTh, MUTHhEBAs COJA U IPYTUX ). HA3bIBATh
Y COCTaBJIATH (POPMYJIbI XUMHUUECKHUX BELIECTB, ONMPEACIATh TPUHAICKHOCTD K KITacCy.
Hcrounnkn xummndeckoi nHpopManum (CpeacTB MaccoBoi nHpopmanuu, cetb MHTEpHET
u apyrue). llonck wmH(popManmu Mo Ha3BaHUAM, HIACHTH(UKATOPaM, CTPYKTYPHBIM
dbopmynam

Tema
duszuko-
XUMHYCCKHUE
CBOMCTBA

3.2,

HEOPTaHUYECKUX

BCIIICCTB

OcHOBHOE coaepkaHue

Teopernueckoe o0y4yenne

Metamnel. O0mme (QU3MYeCKMe W XHMHYECKHME CBOWCTBA MeETALIOB.  CrnocoObI
NOJyYeHUsl. 3HAUYEHUE METAUIOB W HEMETAIIOB B TMPUPOAEC M KU3HEACITEIbHOCTH
YyeqoBeka W OopraHu3MoB. Koppo3usi METaIOB. BUABI KOPPO3WH, CHOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UH

Hemeramnel. OOmue (PU3MUECKHe M XUMUYECKHE CBOWCTBA HEMETAIOB. THUIMHAYHBIC
cBoiictBa HemetaoB [V— VII rpynn. Knaccudukanus 1 HOMEHKJIATypa COEAMHEHUH
HeMETAIOB. KpyroBopoTsl OMOT€HHBIX JJIIEMEHTOB B MPUPOJE

XAMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKMX BEIIECTB (OKCHIOB,
TMIPOKCHIOB, KMCIIOT, COJIEH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB MPOCTHIX
BEUIECTB, BOJOPOJHBIX COCAMHEHHIA, BBICIINX OKCUJOB M THIPOKCHIOB

IIpakTuyeckue 3aHATHS

IIpakTnyeckoe 3ansaTue 5 COCTaBJICHUE YPABHEHUI XUMUUYECKUX PEAKLMI C y4acTHEM
OPOCTBIX W CJIOKHBIX HEOPraHWYECKUX BEIIECTB. METAJIOB W HEMETAIIOB, OKCHAOB
METAJIJIOB, HEMETAJUIOB H aM(OTEPHBIX 3JIEMEHTOB, HEOPraHUYECKUX KHACIOT, OCHOBAHUM
1 aM(POTEPHBIX TMAPOKCUIOB;, HEOPraHMUECKUX COJIEH, XapaKTEPU3YIOLINX UX CBOHCTBA.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUIl HA CBOMCTBA, COCTaB,
NOJTy4YEHUE U OE30MACHOE UCTIOIB30BAHUE BAKHENIINX HEOPraHUYECKUX BEIIECCTB B OBITY
Y IPAKTUYECKOM IEATEIBHOCTH YETOBEKA

OK 01
OK 02
1IK 2.2

Tema

3.3.

OcHOBHOE coaepkaHue

OK 01
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HUnentudukanus | JlaGopaTopHble 3aHATHS 2 OK 02
HEopraHuyeckux (JiaGoparopHasi 3ausitue No2 «MneHTu(ukanus HEOPraHMYECKUX BEIIECTBY. OK 04
BEILIECTB PemieHne SKCNEPUMEHTANIBHBIX 334a4 MO0 XMMHYECKMM CBOWCTBAM METAUIOB M
HEMETAJUIOB, IO PACIIO3HABAHUIO U TIOJIYYEHHUIO COCIMHEHUI METAJUIOB U HEMETAJUIOB. 5
HNnenTrdukanuss HEOPraHMYECKUX BEIIECTB C MCIONB30BAHUEM UX (PU3UKO-XUMHYECKUAX
CBOWCTB, XapaKTEPHBIX KAUYECTBEHHBIX peakumii. KauecTBeHHbIE peakumu Ha cysibdar-,
KapOOHAT- U XJIOPUJ-AHHOHBI, HA KATUOH AMMOHHSI
Kontpoabnas .
CBolicTBa HEOPraHMYECKUX BEILECTB 2
pabora 2
Pasznen 4. CTpoeHne u CBOHCTBA OPraHNYeCKNX BELICCTB 24
Tema 4.1.| OcHoBHOE coaep:KaHue 4 OK 01
Knaccuuxanus, | Teoperuueckoe o0ydenue 2 IIK 2.2
CTPOCHUE U([]osBlICHWE W pa3BUTHE OPraHUYECKOM XWUMHHM Kak Hayku. [Ipeamer opraHudeckoit
HOMCHKJIaTypa  [xuMuH. MeCTO ¥ 3HAYEHUE OPraHMYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHuveckux  |XMMHMYECKOE CTPOCHUE KaK MOPSAAOK COCIAMHEHHs aTOMOB B MOJEKYJIE COMIACHO HX
BEILIECTB BaJICHTHOCTH. OCHOBHBIE TOJIOXKEHUS TEOPUM XMMHUUYECKOIO CTPOEHUS OPraHUYeCKUX
coenquHennii A.M. bBymiepoBa. YIUIEPOOHBIM CKENET OPraHUYECKOW MOJICKYJIBL.
3aBUCUMOCTb CBOWMCTB BEHIECTB OT XMMMYECKOTO CTPOCHHs MOJIEKYJ]. M3omepus wu 5
MU30MEPBI.
[Tonstne o (¢yHkuuoHanpHOW rTpynme. Paamkan. [lpuHmmnel — Kiaccupukanmm
OPraHUYeCKMX  COCNMHECHMA. MexnyHapoaHas  HOMEHKIATypa W MPUHLUIIBI
HOMEHKJIATYPbl ~ OpraHuveckux  coeauHeHuil. [loHstme 00  a3oTcoaepskammx
COCIMHEHMSX, OMOOTMYECKN aKTUBHBIX BEIIECTBAX (YINEBOAAX, >KMpaX, Oenkax u np.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSX (MOHOMED, MOJMMED, CTPYKTYPHOE 3BEHO)
IIpakTHyeckue 3aHATHS 2
IIpakTu4yeckoe 3ansitue 6 HoMeHknarypa OpPraHMYECKUMX COEAMHEHUN OTICIBHBIX
KJIACCOB (HACBILIEHHBIC, HEHACHIICHHBIE M APOMATHYECKHE YTIEBOAOPOABI, CIHUPTHL, 2

(heHOJIbI, abJErUIbl, KETOHBI, KApOOHOBBIE KUCIOTHI M Jip.) COCTaBJICHUE TOJIHBIX W
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COKPALIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHMYECKHX BELIECTB OTACIBHBIX KJIacCOB,
UCIOJIb3YSl UX HA3BAHUS MO CUCTEMATMYECKOW M TPUBHAILHOM HOMEHKJIATYPE (STHWIICH,
alETWICH, TIMUEpuH, (PeHon, (Qopmanbacruj, yKCycHas KUCIO0Ta, TAUIUH). PacueTs
npocTeiiei (hopMyJibl OPraHuYECKON MOJIEKYJIBI, HCXOsI U3 SJIEMEHTHOTO COCTaBa (B %)

Tema 4.2.
CroiicTBa
OpraHuYEeCKUX
COCIMHEHU I

OcHOBHOE coaepkaHue

12

Teopernueckoe o0y4yenne

DUBUKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHUN OTACTbHBIX KJIACCOB
(ocoOeHHOCTH KITacCU(PMKALIMKA 1 HOMEHKJIATYPbl BHYTPH KJ1acca, TOMOJIOTUYECKUI Pl U
obmas ¢dopmyna, U30MepHs, PU3NUECKUE CBONCTBA, XUMUYECKUE CBOMCTBA;, CHOCOOBI
NOJTYYEHUS ).

— MPEACIbHBIC YITIEBOAOPOBI (AJIKAHBI U LIUKJIOAIKAHBI). ['OpeHne MeTaHa Kak OJMH U3
OCHOBHBIX MCTOYHMKOB TEIJIA B MPOMBIUIIEHHOCTH W ObITy. CBOHCTBA NPHUPOIHBIX
VITIEBOAOPOIOB, HAXOKIECHUE B TPUPOJE U IPUMEHEHHE AJIKAHOB;

— HEMPEACTbHBIC (AJIKCHBI, AJIKMHBI M AJKAaIUEHBI) U APOMATHYECKUE YTIIEBOJOPOIBI.
['openune auneruneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOrO IUIAMEHM Ul CBAPKU H
PE3KH METAILJIOB

— KHUCIIOPOACOACPKAIINE COCAVMHEHUS (CIHUPTHI W (PEHONBI, KapOOHOBBIE KHCIIOTHI W
3(hupsl, anbACTUABI W KETOHBL, >KUPbI, YIJIEBOABI). [IpakTM4yeckoe MNPUMEHEHHE
STHJICHIJIMKONS, TimuepuHa, (enona. [IpumeHeHne QopManbaeruia, aneTalbaeruiaa,
YKCYCHOH KMCIO0Thl. MblJIa KaK COMM BBICHIMX KapOOHOBBIX KMCIOT. MOOMME CBOMCTBA
MbIJIa

—  a30TCOAECP)KAIME  COCIMHECHMS  (AMUHBI W AMUHOKHUCJIOTHI,  OCJIKH).
BBICOKOMONEKYIIPHBIE  COCAMHEHUST (CMHTETUYECKUE UM OWOJIOTMYECKU-aKTUBHBIC).
MoHoMeEp, TOAMMEpP, CTPYKTYPHOE 3BEHO. llommmepH3amysi STHIICHA KaKk OCHOBHOE
HAMPABJICHUE €0 UCIIOJIb30BAHMSI.

['eHeTHYECKast CBSI3b MEXKAY KJTaCCaMU OPraHWYECKUX COCMHCHUM

IIpakTuyeckue 3aHATHS

IIpakTu4yeckoe 3ansitue 7 CBOWCTBA OPraHUYECKUX COCAMHEHWM OTHCIIBHBIX KJIACCOB
(TpUBMANBHA W MEKIYHAPOJIHAS HOMEHKIIATYPA, XMUMHMYECKHE CBOWCTBA, CHOCOOBI

OK 01
OK 02
OK 04
1IK 2.2
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MOJTyYCHUS1): IPEACIIbHBIE (AJTKAHbI U IUKIOAIKAHbBI ), HEMPEACTbHBIC (AJIKEHBI, AIKUHBI 1
ANKAJNEHBI) U APOMATHYECKUE YTIIEBOAOPOAbI, CIUPTHI U (PEHOJIBI, KAPOOHOBBIE KMCIIOTHI
U 3(uUpsl, anbaerujibl U KETOHbI, aMUHbI M AMUHOKHCIIOTHI, BBICOKOMOJICKYJISIPHBIE
COCIMHEHHUS. 3a/laHus Ha COCTABJICHUE YPABHEHWH XMMHUYECKUX PEAKIUH C ydacTheM
OPraHNYeCKUX BEMIECTB HA OCHOBAHWM WX COCTAaBAa MU CTPOCHUS

IIpakTnyeckoe 3anssTme 8 CocraBaeHue CXeM peakuuii (B TOM 4YHCIE MO
NPEUIOKEHHBIM [IENOYKAM TMPEBPALLEHUI ), XaPAKTEPU3YIOLINX XUMHYECKHE CBOWCTBA
OPraHUYECKUX COCOUHEHMIA OTACIIBHBIX KIJIACCOB, CMOCOOBI MX TMONYYCHHS W HA3BaHHE
OpPraHUYECKNUX COCAMHEHUN 10 TPUBHAIBHON WA MEXKIYHAPOAHON CHCTEMATHYECKON
HOMEHKIIAType.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX  TEOPETHYECKUX  3aJaHWil Ha  CBOMCTBa
OPraHuYECKUX COCANHEHNN OTACIBHBIX KIIACCOB

JlaGoparTopHnasi padora

JlaboparopHnas 3ansaTue Ne 3“TIpeBpaiueHus OpraHnyecKux BELIECTB IPU HATPEBAHUN ",
[TonydeHune 3TUEHA U U3YYEHHE €r0 CBOMCTB. MOAECIMPOBAHUE MOJIEKY U XUMUYECKUX
NPEBpAILEHN HA PUMEPE 3TaHa, ITHIICHA, AlleTUIICHA U JIP.

Tema 4.3.
Unentuukanus
OpraHuYEeCKUX
BEIICCTB, nX
3HAUYCHUE "
OPUMEHEHUE B
OBITOBOM u
MPOU3BOACTBEHH
OM NeATEIbHOCTH
YyeJIoBeKa

OcHOBHOE coaepkaHue

Teopernueckoe o0y4yenne

buoopranuueckue coeauHeHus. l[IpumeHeHHe W OMONOTMYECKas POJIb YIJIEBOIOB.
OxuceHHE YIIeBOI0B — UCTOUHUK SHEPTUH KMBBIX OpraHnn3MoB. O01acTH TpUMEHEHUS
aMuHOKHCTOT. [IpeBparenus O€NKOB MMINKM B OopraHuaMe. buojorndeckue (QyHKIUU
OenkoB. buonorndeckue (QYHKIMH KUPOB. PoNb OpraHWyecKo XWMHHM B PEIICHUHU
npoOsIeM MUIIEBOM O€30MaCHOCTH

Pone opraHn4eckol XWMHM B PEIIECHUM MPOOJIEM SHEPreTUYECKOW OE30MACHOCTH, B
Pa3BUTUM MEIULMHBI, CO3JaHUM HOBBIX MATEPUAIOB, HOBBIX HCTOYHUKOB JSHEPIUH
(apTEpPHATUBHBIE HCTOYHHUKH 3HEPIrun ). ONacHOCTh BO3ACHCTBHSI HA )KUBBIC OPraHU3MBbl
OPraHMYECKUX BEUICCTB OTIENBHBIX KJIACCOB (YIJIEBOAOPOABI, CHOUPTHI, (HEHOJIBL,
XJIOPOPraHMYECKUE MPOU3BOJHBIC, ABAECTUIBI U Jp.), CMBICT MOKA3aTesl MPEACIbHO

OK 01
OK 02
OK 04
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HOHYCTHMOﬁ KOHICHTpPpalun

JlaGopaTopHbIe 3aHATHS

JlabopaTopnas 3ansaTHe Ned “MneHtnukanmss OpraHM4eCKUX COCAMHEHHUN OTIEIBbHBIX
KJIACCOB”

WnenTudukanuss OpPraHuYeCKMX COCIMHEHWH OTACIBHBIX KIIACCOB (HA MPUMEPE
IBJICTHIOB, KpaxMasla, YKCYCHOH KHCIIOTBI, O€IKOB M T.I.) C MCIOJb30BAHUEM HX
(PU3NKO-XMMHUYECKUX CBOMCTB M XAPAKTEPHBIX KAYECTBEHHBIX peakuui. JleHaryparus
Oenka mpu HarpeBaHuWu. L[BeTHBIE peakuuu O€NKOB. BO3HMKHOBEHHE AHATUTHUYECKOTO
CUTHAJIA C TOYKM 3PEHUS XUMHUYECKUX IPOLIECCOB NPH MPOTEKAHWM KAYECTBEHHOM
PEAKIMH, MO3BOJISIFOIIEH WACHTH()HUIIMPOBATH MPEITIOKEHHBIC OPraHMYECKHAE BENIECTBA

Kourpo.uas CTpyKTypa U CBOHCTBA OPraHUYECKUX BEUIECTB
pabora 3
Kunernueckue U TepMOANHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
Paznea S. ..
peakiuii
CkopocTb OcHOBHOE coaepkaHue OK 01
XAUMUYECKUX OK 02
PEaKLIU.
XUMHAYECKOE
PaBHOBECHE

Teopernueckoe o0y4yenne

CKOpOCTh peaKIyu, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAKTOPOB. MPHPOJIbl PEATHPYIOIINAX
BEUICCTB, KOHLEHTPAMK PEArupyrolIMX BEHICCTB, TEMOEPATypPbl M  IJIOWIAAA
PEAKIMOHHOM TOBEPXHOCTU. TemmoBbie 3PQPEKTB XUMUYECKUX PpPeakumid. OK30- U
SHAOTEPMUYECKUE, PEAKLIMH.

OOpatuMocTh peakuuii. XUMHAYECKOE PABHOBECHE M €r0 CMEIIEHUE MOJ JACHCTBHUEM
pa3nuyHbIX (PAKTOPOB (KOHUEHTPALMSl PEArcHTOB WJIM MPOAYKTOB PEAKIMH, NABJICHUE,
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TEMOEpATypa) s CO3JaHUS ONTUMAIBHBIX YCJIOBHNA MPOTEKAHUS XUMUYECKHX
nporeccos. [ Ipunumn Jle [larense

IIpakTHyeckue 3aHATHS 2 OK 01

IIpakTu4yeckoe 3ansaTHe 9 PenieHUE NMPAKTUKO-OPUEHTUPOBAHHBIX 3aIaHAA HA AHAIIN3 OK 02

(haKkTOpPOB, BIUSIOIIUX HA M3MEHEHUE CKOPOCTH XMMUYECKOW PEakiuu, B T.4. C MO3ULUHI

AKOJIOTHYECKH LEIECOO0PA3HOTO MOBEACHUS B OBITY M TPYJOBOW ACITETBLHOCTH B LEISIX

COXpPaHEHUs CBOETO 3I0POBhA M OKPY KAFOIIEA IPUPOIHONA CPEBL. 2

Pelienne npakTuKo-OpuEeHTUPOBAHHBIX 3aJaHUI Ha MpuMeHeHre npuHnuna Jle-Ilarense

JUISl HAXOXKIACHUS HANPABIICHUSI CMEILCHHS PABHOBECUS XMMHUYECKOW PEAKLIUU U aHAIN3

(haKTOPOB, BIMSIOIIMX HA CMEHICHHE XUMHUYECKOTO PABHOBECHUS
Pazpnen 6. PacrBopbl 4
Tema 6.1. OcHOBHOE coep:KaHue 2 OK 01
IonsTue o[ Teoperuueckoe o0yuenue 2 OK 02
pacTBopax PactBopenue kak (pusmko-xumudeckuii npoiecc. PactBopbl. CriocoObl TPUTOTOBICHUS OK 07

pactBopoB. PactBOopMMOCTb. MaccoBas 101 pPacTBOPEHHOro BemecTsa. (CMbICH

MOKAa3aTelis MPEAENbHO JONYCTUMOW KOHLICHTPALMKA KW €r0 MCIOJIb30BAHUE B OLIEHKE

3KOJIOTHYECKOH 0€30MaCHOCTH.

[TpaBuiia 3KOMOTHYECKH LENIECOO0OPA3HOTO MOBEACHUS B OBITY M TPYAOBOM AESITEIbHOCTH 2

B LEISAX COXPAHEHHs CBOETO 30POBbS M OKPY’KAKOLICH MPUPOAHON CPEABI, ONACHOCTH

BO3JICHCTBHSI HA )KABBIE OPTaHU3MbI ONPEAETICHHBIX BEILECTB.

PemieHne  mMpakTUKO-OPHUEHTHPOBAHHBIX  PACYETHBIX  33JaHU  HA  PacCTBOPHL,

MCIOJIb3YEMBIE B OBITOBOM M MPOU3BOACTBEHHOMN ACITEIbHOCTH YEJIOBEKA
Tema 6.2.(OcHOBHOE coaep:KaHHue 2 OK 01
Hccnenosanue  (JIaGopaTopHbIe 3aHATHS 2 OK 02
CBOHCTB JlaGopatopnas 3anaTue Ne 5 «[[pUTOTOBIEHHE PACTBOPOBY. 5 OK 04
pacTBOpOB IIpuroroBiieHUE PACTBOPOB 3aJaHHOW (MaccoBOH, %) KOHLEHTpaUMH (C NPAKTUKO-
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OPUEHTHPOBAHHBIMU BOTIPOCAMM ) ¥ OMPEACTIEHUE CPEABI BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB

IpogeccnonaIbHO-OPUEHTHPOBAHHOE COACPKAHME (COAEPKAHNE IPHUKJIATHOTO MOLYJIs1)

Paznen 7.

Xumust B ObITY H IPOU3BOACTBEHHOM JeSTEIbHOCTH YeJI0BEKA

Xumus B OBITY H
POU3BOJCTBEHH
Ol IEATEIIbHOCTH
YeI0BEKa

OcHOBHOE coaepkaHue

=)

Teopernueckoe o0y4yenne

Hogelimme 1ocTrXKEHUST XUMHYECKON HAYKH M XUMHAYECKOM TEXHONIOTMH. POib XUMUM B
00ECNIEYECHNN 3KOJIOTUYECKON, SHEPreTUYECKOW M NMUIICBOH O€30MacHOCTH, Pa3BUTUU
MEIMLUMHBL. [IpaBuia moucka W aHalm3a XMMHYECKOM WH(OpManmMu W3 pa3iMyYHbIX
UCTOYHUKOB (Hay4yHas ¥ y4ycOHO-HAy4Has JIATEpPATypa, CPEACTBA MacCOBOW
uH(popmaum, cetb MHTEPHET)

IIpakTuyeckue 3aHATHS

IIpakTu4yeckoe 3ansitue 10 [louck M aHaNIM3 KEHCOB O MPUMEHEHUHM XUMHUYECKUX
BEUICCTB M TEXHOJIOTHI ¢ yueToM Oyayuiei mpodecCuOHAIBHON ACATEIBHOCTH IO TEMAM:
BOKHEUIIME CTPOUTEIILHBIE MATEPUATIBI, KOHCTPYKIIMOHHBIE MAaTEPHAIIBI, KPACKH, CTEKIIO,
KEpaMUKa, MaTepUaibl Ui JJICKTPOHHMKH, HAHOMATEPUAJIbl, TEKCTWIIBHBIE BOJIOKHA,
VUCTOYHUKM DHEPrUM, OPraHu4YeCKMEe M MHHEPAIbHbIE YIOOPEHHs, JIEKAPCTBEHHBIC
BEIIECTBA, OBITOBAS XUMHUSI.

IIpakTu4yeckoe 3ansaTue 11 3anmra: [IpencraBneHue pe3yabTaToB pELICHUS KEHCOB B
(hopMe MUHH-JOKIIAJIA C MPE3CHTAMEH

OK 01
OK 02
OK 04
OK 07
1IK 2.2
1IK 2.3

IIpome:kyTouHas arrecTanus no AMcUHILVInHE (auddepeHunpoBanHblii 3a4er(

Bcero

72
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3. YcjaoBus peanu3anuy NporpaMmmbl 001e00pa3oBaTe/ibHO JHCHUILIHHBI

3.1. MarepuajibHO-TeXHHYECKOe o0ecnedeHne

OcBoenue mporpaMmmbl 0011€00pa3zoBaTebHOM aucuuiinHel - B/ 04 Xumus
OCYUIECTBJISIETCS B NpOo(eCcCHOHAIbHONH  00pa3oBaTENIbHONW  OpraHW3allyy,
peanu3yronieii  00pa3oBaTe/IbHYI0 MPOrpaMMy CpeaHero olmero o0pa3oBaHUsl B
npenenax ocsoeHuss OIIOIT CIIO na 6a3e ocHOBHOro oOmero oOpa3oBaHus, B
KaOWHETE XUMUU C JTAOOpaTopueil M 1a00pPaHTCKOW KOMHATOW, B KOTOPOM HMMEETCS
BO3MOXKHOCTb 00€CNEeYnTh CBOOOAHBIA OCTynm B MHTEpPHET BO BpeMsl Y4eOHOro
3aHATHS U B IEPUOJ BHEYUEOHOH NEATENBHOCTH O0YUYAOIMXCS.

[Tomemienne  kaOumHeTa  yAOBIETBOpsAET  TpeOoBaHwsiM  CaHMTapHO-
AMUACMHOIOTMYECKUX npaBuil 1 HopMaThBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHo
TUMOBBIM O0OPYOBAHUEM, YKA3aHHBIM B HACTOAIMX TPEOOBAHUAX, B TOM YHCIIE
CHEUATM3APOBAHHON y4eOHOM MeOeNnb0 M cpeAcTBaMH OOYYEHUs, JOCTATOYHBIMH
JUTS BBIIOJTHEHUS! TPEOOBAHMH K YPOBHIO OJATOTOBKH 00YYarOIIUXCS.

B kaOuneTe nmeeTcss MyJIbTUMEIMIHHOE 000PYIOBAHUE, TOCPEACTBOM KOTOPOIO
YYaCTHUKHA 00pa30BaTEIBHOIO MPOLECCAa TPOCMATPUBAOT BU3YAJbHYH WH(OPMALUIO
10 XMMUH, CO3JAI0T MPE3CHTALWY, BUACOMATEPUAIIBI U T. 11

B coctaB yueOHO-METOOMYECKOTO W MaTePUATBHO-TEXHUYECKOTO OCHAIICHUS
KaOWHETa XUMUU BXOJST:

Cronbl  yueOHble — 15 WT., cTynbs yueHnueckue -30 mT., yuyeOHas [I0CKa
MapkepHas,  pabouyee MECTO MNpenojaBaress (CTOJ — MPENoJaBarens,  CTYII,
KOMIIBIOTEPHBIA  CTOJI), MEPCOHAIBHBIA KOMIBIOTEDP (CUCTEMHBIA OJOK, MOHHTOP,
KJIABUATYPa, MBIIIKA), BUACONPOEKTOP, 3KpaH, OOOPYAOBAHWME W PEAKTUBBI IS
NpoBEeACHUST  jabopaTtopHbix  pador,  pabouuidi CcTOA  JUIi  MPOBEIACHUS
71a00paTOPHBIX OMBITOB, MPUHYAMTEIbHAS BBITSOKHAS BEHTUIISALUS

HHpopmManmoHHBIE CTEHIBI:

Ilepromnueckas cucremMa xuMudeckux snmemeHToB [ M. Menaeneesa

Tabmuna pacTBOPUMOCTH

OCHOBHBIE KJIACCHI HEOPraHMYECKUX BEIIECTB

OxpaHa TyjAa OpA OPOBEACHHH OINBITOB

CHMBOJIBI XUMHUYECKUX DJIEMEHTOB

OOwast Guonorus

HNmeercs OnbnmoTeunblii (pOHA, B KOTOPBIA BXOMAT YYCOHUKM M Y4EOHO-
mMeTonnyeckuii koMmiieke (YMK), KHUTU [Uisl YTEHHS N0 XMMUHU, PEKOMEHIOBAHHBIE
WM JIOMYIICHHBIE JUIsl KCIOJIB30BAHMS B MPO(PECCHOHATBHBIX 00pa3oBaTebHBIX
OpraHM3alysaX, PEeATM3yIOMMX 00pa30BaTENbHYI0 MPOTrPaMMYy CPEIHEro OOIMIETOo
oOpazoBanusi B mnpeaenax ocBoeHuss OIIOIT CIIO Ha 0a3e OCHOBHOro OOHIETrO
00pa3oBaHMsl.

B npouecce ocroeHust mporpammel yueOHOUW qucuumianibl OY/[.12.1 Xumus B
CHELUATBHOCTH CTYACHTHI IMEIOT

BO3MOKHOCTh  PabOThl B AJICKTPOHHOH OubOmuoteke OBC (padota ¢
3JIEKTPOHHBIMUA KHATAMH, MPAKTUKYyMaMH, TECTAMH )
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3.2. Ha(popmaniuoHHOE 00eCIeYeHNE Peau3auu NporpaMmmMbl
Jns  peanuzanuu  OporpaMmbl  OMOMMOTEUHBIH  (QoHI  0Opa3oBaTeNbHOMN
OpraHM3ali YKOMILJIEKTOBAH MEYAaTHBIE W/WIHM JJIEKTPOHHBIE OOpPA30BATENIbHBIE U
WH()OPMALMOHHBIE  PECYPCH,  PEKOMEHIOBAHHBIE Ui HCIOJIB30BAHUS B
00pa3oBaTeIbHOM MPOLIECCE.
3.2.1. IlewaTHble U3naHus
1.Andunorenosa, Y. B. Xumus: yueOHUK ¥ MPAKTUKYM IJIsI CPETHETO
npodeccuoHaibHoro oopazopanus / M. B. AHdunorenora, A. B. baOkop, B.A.
[TonkoB. — 2-¢ u3a., ucnp. u non. — Mocksa: M3narenscrso IOpaiit, 2022— 291 c.

2. Hlerommxuna, H. A. O0mas xumust: yueOnuk s CI1O / H. A. Ileronuxuna,
JI. B. Munaesckas. — Cankrt-IlerepOypr: Jlanb, 2021 — 164 c.

3 Hukonbckuid, A. b. Xumusa: Y4eOHUK W MOPaKTUKYM MNPO(ECCUOHATBHOTO
oOpazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u gon. — Mocksa: M3narensctBo KOpaiit, 2022 — 507 c.

4 Xumus: y4eOHUK uIst cpeaHero npodeccuonansHoro oopazosanus / 1O, A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llamoan; mox oOmel pempakiuei I'. H.
daneeBa. — 2-¢ uza., nepepad. u gqon. — Mocksa: M3narensctBo FOpaiit, 2022 —
431 c.
3.2.2. JIonoHUTENbHBIE HCTOYHUKHI

1 T'abpuensn, O. C., JlsicoBa, I'. I'. Xumusi: KHUTa Aj1s npenoaaBaTens: y4eo.-
MeToa,. mocodue. — M. Akagemus, 2012 - 332 c.

2. YUepnukosa H. 1O., Mewepskosa E. B. Pemaem 3axaun no xumuun
camocTosTeNbHO: yueOHoe mocobue / H. FO. Uepnukosa, E. B. MemepskoBa —
Cankr-IlerepOypr: Jlanp, 2022 — 328 c.

3. Pe3nukoB B. A. COOpHUK ynpaXHEHWHA 1 33124 IO OPraHUYeCKOH XUMHUH:
yueOHoe mocobue / B.A. Pe3unkoB — Cankr-IlerepOypr: Jlans, 2021 — 226 c.

4 Kanyctuna A. A., Xampuenko WM. [I'., JluGanoB B. B. OOmas wu
Heopranuueckas xumus. [lpaktukym / A. A. Kamyctuna, M. I'. Xanpuenko, B.B.
JInbanoB — Cankr-IlerepOypr: Jlanp, 2020 — 152 c.

5Tabpuensn O.C. Xumust: yueO. ans cryd. npod. yued. 3aBencHuil /
O.C.TI'abpuensu, U.I'. OctpoymoB. — M., 2016.- 256 c.

6 TlaGpuensn O.C. Xumus i npodeccuid U CneualbHOCTEH TEXHHYECKOTO
npoduns: yueOHMK s CTyA. YUPSKACHWH cped. mnpod. olOpazoBanust /
O.C.TI'abpuensn, U.I'. OctpoymoB. — 4-¢ u3 ., ctep. — M. : U3narenbCkuii HEHTP
«Axagemus», 2017 — 272 c.

3.2.3. UHTEpHET-PECYPCHI

1.hvsh.ru — XKypran «Xumus B MIKOJEY.

2. https://postnauka.ru/themes/chemistry — JieKIuu Mo XUMHUK HA CaliTe
[TocTrayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomyasspHbIii
NPOEKT «JIEMEHTHl BONBIIOH HAayKW» MaTeMaTHKa, aCTPOHOMMS, HAYKH O >KW3HH,
Hayku O 3emsie). HOBOCTM Hayku, KHUTW, HAYYHO-MOMYJISPHBIE CTATbHW, JICKIWH,
SHUMKJIIONEINH.

3. http://gotourl.ru/4785  (http:/www.hij.rv/) CaliT Hay4YHO-OMYJSPHOTO
KypHaIa « XUMUS A )KA3HBY.
4. http://gotourl.tu/7179 (http://chem.dist. mosolymp.ru/)
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http://elementy.ru/
http://www.hij.ru/

CucreMa qUCTaHIIMOHHOTO 00YUYEHHUS, HAMPaABJICHHAS B IEPBYIO OUEPEIb HA
NOJIrOTOBKY K OJMMIIMAZaM BCEX YPOBHEH — OT HIKOJBHBIX 10 MEXIyHApOAHOM.
CaliTcofep>kUuT OrpOMHOE KOJIMUECTBO 3a/1a4, CIPYMIMPOBAHHBIX KAK 10 TEMaM, TaK U
no onumnuaaam. [1o BceM OCHOBHBIM pazjefiaM XUMHUK MPUBEIEH TEOPETUUECKHI
Matepuall u pazoOpaHbl pelieHHs TUTIOBBIX 33/1a4.

5.http://gotourl.ru/4792  (http://periodictable.rw/) Pycckosi3piunblii  caiit o
CBOMCTBAX XMMUYECKHUX DJIEMEHTOB.

6.http://gotourl.tu/7180  (https://www.lektorium.tv) Hekommepueckuii Caiit
OHJ1aifH-00pa3oBaHus, 00pa30BaTENbHBIX KYPCOB M BUACOJECKIMMA sl MIKOJIbHUKOB,
CTYJCHTOB U yuuTesei. ECTh HECKOIbKO KYPCOB MO XUMUHU.

7.http://www.xumuk.ru CaliT 0 XUMUK: KITACCUYECKHE YUEOHUKH, CIIPABOYHUKH,
SHIMKJIONENHN, TOUCK OPraHMYeCKUX M HEOPraHMYECKMX PpEaKIUid, COCTaBJICHHE
VPABHEHUIN PEAKIU.

8.http://orgchemlab.com/ CaiitT, DOCBAIIEHHBI TpaKTHUYECKOH padboTe B
naboparopuu

3.3. Bomosanenune tpeboBanuii ®I'OC CIIO B 4yacTtu HCNOJAb30BAHUSA
AKTHBHBIX H HHTCPAKTUBHBIX (pOpPM 00y4UeHUSA

B nensx peanmzanuu KOMIETEHTHOCTHOTO MOAX0AA, (POPMUPOBAHUS U PA3BUTHS
o0uwx U nMpoQeCCHOHANBHBIX KOMIETCHIMA, pado4as mporpaMma nperycMarpuBacT
WCIOJIb30BAHNE B OOPA30BATEIbHOM MPOLECCE AKTUBHBIX M HMHTEPAKTUBHBIX (HOPM
MIPOBEICHUS 3aHATHIA

3.4. Ucnoab30BaHne cpeACTB BLIMUCIANTENbHONH TEXHUKH B MpoLecce
o0y4eHust

Pabouas mporpamma yueOHoW mucuumuimabl bJ1.04 Xumusa npegycmarpuBact
MCIOJIb30BAHME OOYYAIOIUMUCS MEPCOHATBHBIX KOMIIBIOTEPOB B XOJE MPOBEACHUS
MIPAKTHYECKAX 3aHATHI.

3.5. Peanu3anus o0pa3oBare/ibHOII mporpamMmsl B (popmMe NpaKTHYECKOH
NMOATOTOBKH

OOpazoBarenbHas ACITEILHOCTh B (POPME MPAKTUUYECKOW TOATOTOBKM MPH
peanmmzanmu bJ1.04 Xumus OCylIEeCTBISETCS MPU MPOBEACHUM MPAKTUYECKUX 3aHATUN
W WHBIX BHAOB Y4YE€OHOW JEATEIBHOCTH, NPEAYCMATPUBAOLIMX JIEMOHCTPALUIO
NPAKTUYECKMX  HABBIKOB,  BBHIMOJIHEHWE,  MOJCIMPOBAHHE  OOYYarOIIUMUCS
ONMPEACIECHHBIX BUAOB PAa0dOT Ui PELICHUS NPAKTHYECKUX 3a1ay, CBA3AHHBIX C
Oyaymed mpoPEeCCUOHAIBHON EITEIbHOCTBIO B YCIIOBUSIX, MNPUOTMKEHHBIX K
peaIbHBIM TPOM3BOJCTBEHHBIM, BKIIOYACT B C€0sl OTACIBHBIC JIEKIUH, KOTOPBIE
NpeAyCMaTpUBAKOT TepeAady oOydaromuMces WHQOpMaIoo, HEOOXOIUMYIO s
NOCJCAYIOWIErO BBIMOJIHEHAS PA0OT, CBA3aHHBIX C Oyaymed npogecCHOHANBHOR
JESATENBHOCTBIO.
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B Mporiecce

JIOJIKHBI
JIUCIIUTUIAHEL.

4. KoHTpPO/Ib M OLEHKA pPe3yJbTATOB OCBOCHHS 001Ie00pPa30BaTE/IbHOI
AHCIHHTIJINHBI

KoHTponb 1 oLeHKa pe3ynbTaroB 00yUYEHHs OCYIIECTBISETCS MPEMOAABATENEM
OPOBEACHUS MPAKTUUECKUX 3aHATUH M JIaboparopHbIx pador,
TECTUPOBAHUS, a TAKKE BBIMOJHEHUS OOYYaIONIMMUCA WHAMBUIYATbHBIX 3alaHUA,
NPOEKTOB, MCCICAOBaHMNA. Pe3ynbrarel 00ydeHUs OMPEAENSIOT, YTO OO0yYarolmecs

3HATh,

INOHMMAarTb MW ACMOHCTPHUPOBATL II0 3aBCPHICHHUM H3YUCHHUA

Jlist (opMuUpOBaHMs, KOHTPOJIST W OLEHKH PE3YJBTATOB OCBOCHMS Y4eOHOM
JUCHATUIAHBL UCIIOJIB3YETCA CUCTEMA OLEHOYHBIX MEPONPHUATHH, MPEACTABISIOMIASL
co00l KOMITIEKC YY€OHBIX MEPONPUITHI, COTJTACOBAHHBIX C Pe3yJibTaTaMu 00y4YeHUs
u chopmymupoBanHeix ¢ ydyerom DI'OC COO (npeaMeTHbIE PE3yJbTaThl MO

quciumnie) u GI'OC CT10.
Ne [OK/IIK Moayan/Pazgen/Tema PesynbTar 00yuyeHus Tuner Oueﬂoqﬂflx
MepOonpPHUATHIA
I OcHoBHOe coxepRaHHE
1 Pasaen 1. Ocuobbl crpoennsi| ®opmynaupoeaTth 6a3oBbie
BelleCTBA MOHATHS ¥ 3aKOHbI XHMHH
1.1 |OKO01 CtpocHue atomoB|CocTaBiTh xummaeckue|1.  Tecr  «CrtpoeHne aromoB
XUMHUYCCKAX  3JCMCHTOB  U|(QOpMyNBl  COCAMHCHUMH  B|XUMHUYCCKUX 3JCMCHTOB u
MPHPOAA XUMHUYCCKOH CBSI3H  |COOTBETCTBHHM CO CTCICHBIO|IPUPOAA XUMHUYUCCKOH CBSI3UY.
OKHUCIICHUS XHMHYCCKHX|2. 3amayd Ha  COCTaBICHHUC
3IEMECHTOB, HUCXOIS U3 | XUMHYECKHUX dopmy
BaJICHTHOCTH Y| IBYXaTOMHBIX COCTUHCHHIA
3MEKTPOOTPHLATCIFHOCTH (oxcunos, cynpPHUIOB, THAPUAOB
M T.IL.).
3. 3azaHusd HA HCHOJB30BAHUC
XUMAYCCKOH ~ CHMBOITUKH |
HAa3BaHUH COCTUHCHUH o
HOMEHKJIATYPE MEXKIYHAPOIHOTO
COrO3a TEOPETUUECKOU Hu
HNPUKIATHON XAMHHU u
TPUBHANBHBIX ~ HA3BAHWH  JJId
COCTaBJICHUS XUMAUCCKHX
dhopmy JIBYXATOMHBIX
COCIMHCHUHI (oxcHaoB,
cynb(UIA0B, THAPUAOB U T.I1.) U
JPYTHX HEOPTraHMYCCKHX
COCMHCHHUH OTACTBHBIX KJIACCOB
12 |OKO01 |Ilepmomnueckuii  3akoH  u|XapaKkTepU30BaTh I. Tect «Mertanmmueckue /
0K 02 tabmuma JI. M. Mennencesa XUMHYCCKHEC  DJJCMEHTHI  B|HEMETaJIMHUCCKUE CBOMCTBA,
COOTBETCTBHH c HX |3MEKTPOOTPULATSIIEHOCTD u
MOJI0KCHUEM B|cpoacTBo K 3MEKTPOHY
MEPUO JUIECKON CHUCTEME | XUMHYECCKHUX 3JCMECHTOB B

XUMHYCCKHX 3memeHToB J[.U.
MenaenceBa

COOTBCTCTBUC € UX IJICKTPOHHBIM
CTPOCHUCM H TIOJIOXKCHUCM B

HNEPUOIHICCKON CHCTEME
XuMHYeCKuX  anmemeHTtoB .
MeceHaeneesay.

2. Tlpaktrdyeckue 3agaHus  Ha
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OK/IIK

Moayas/Paszgen/Tema

PesynbTar 00yuyeHus

THbI OLEHOYHBIX
MEpPONPHATHH

VCTAHOBJIICHHC  CBA3H  MCIKIY
CTPOCHHUEM AaTOMOB XHMHHYCCKHUX
3JCMCHTOB W TMCPHUOIMICCKAM
U3MCHCHUEM CBOUCTB
XUMHYCCKHX BICMCHTOB M HX
COCAMHCHUN B COOTBETCTBHH C
MOJIOXKCHUEM Iepuoameckoit
CHCTEMC.

3. IlpakTuko-opHEeHTHPOBAHHBIC
TCOPCTHUCCKUC  3aJaHUS  HA
XapaKTCPU3ALIHIO XAMHYECKHAX
snemeHToB. «Meramueckue /
HEMCTALUTHICCKUC CBOWCTBA,
3JCKTPOOTPHUIATCIEHOCTD 51
CPOICTBO K 3JCKTPOHY
XUMHYCCKUX 3IICMCHTOB B
COOTBCTCTBHC € WX ICKTPOHHBIM
CTPOCHHCM M TIOJIOXKCHHCM B
HNEPUOIHICCKON cUCTEME
XUMHUYCCKHUX 3JICMCHTOB
JA . Menaencena»

Paznen 2. Xumuueckue
peakuHu

XapaxkTepH30BAaTh THIIbI
XHMHY€CKHX PeaKIHH

Kontpoabnas paGora
«CTpoeHHe BelecTBa U
XHMHYECKHE PEAKITHI

2.1

OK 01
OK 04

THIB XUMAYIECKUX PeaKIAi

CocraBiasath
COEUHEHUS,
0oOMCHA,
OKUCIUTENBHO-
BOCCTAaHOBUTCILHBIC PECAKITHM

peaxiun
Pa3I0KCHHUS,
3aMCIICHHUS,

1. 3amaun Ha
YPaBHCHUI peaKIuii:
—  COCOHHCHHS,
pasaoxKeHUs, OOMCHA,

— OKHCTATCITBHO-
BOCCTAHOBUTCJIPHBIX peaKLII/Iﬁ C
HCTIONTb30BAHUEM METOAa
37CKTPOHHOrO OanaHca.

2. 3agaud Ha pacueT MacChl
BELICCTBA Wi 00BEMaA

ra3oB II0 U3BCCTHOMY KOJIUICCTBY
BCILECTBA, MAacce HIH O0BEMY
OJHOTO u3 YIaCTBYIOLIUX B
peaKkuuu BEIECTB, PACUYEThI
Maccel  (00BEMA,  KONMMYCCTBA
BCICCTBA) NPOAYKTOB PCAKLIUH,
CCNM OJHO W3 BCIICCTB HMEET
MPUMECH

COCTABJICHHUC

3aMCINCHUS,
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DICKTPOIUTHICCKAS
JUCCOIMAITAS |
oOMeH

HOHHBIN

CocraBnare VPaBHCHHUS
XHUMHUYCCKHAX peaKLHu
HWOHHOTO O0OMCHA C y4acTHEM
HCOPraHUYCCKUX BEIICCTB

1. 3amanus Ha COCTaBICHHE
MOJICKY IS PHBIX u HOHHBIX
peakuuid ¢ y4acTHEM KHUCIOT,
OCHOBAHUHN u coJteH,
YCTAHOBJICHUC M3MCHCHUS
KHCJIOTHOCTH CPEIBI

2. JlaGoparopHas pabota "Tumnst
XUMHYCCKHX Peakimi”
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OK/IIK

Moayas/Paszgen/Tema

PesynbTar 00yuyeHus

THbI OLEHOYHBIX
MEpPONPHATHH

Pazgen 3. Ctpoenue u
CBOHCTBA HEOPTAHHYECKHX
BELLEeCTB

Hccnenosats cTpoenne u
CBOMCTBA HEOPTraHUYECKHX
BELLECTB

Kontpoabnas paGora
«CBoiicTBa HEOPraHHYECKHX
BeLLECTB»

3.1

OK 01
K 2.2

Knaccudukanus,
HOMEHKJIATypa M CTPOCHHUE
HCOPraHnvICCKUX BCHICCTB

Knaccudunuposars
HCOPraHuvCCKUC BCLICCTBA B
COOTBCTCTBUU € UX CTPOCHUCM

1. Tect
Ha3BaHUE
BEIIECTB

«HomeHnkmatypa wu
HEOPTraHMYCCKHX
UCXOAsT W3 HX
XUMHYCCKOH  (opmynbl  unm
COCTAaBJICHHUE XUMHUYECKOU
(dopMyJiBI  MCXOIS U3 HA3BAHUS
BEIIECTBA MO MEXKIYHAPOAHOU
15805 TPUBHAJILHOU
HOMEHKJIATYPE».
2. 3amaun HA pacueT MaCCOBOH
gomr  (MAaccel)  XHMMYECKOTO
3JICMCHTA (cocauneHMN) B
MOJICKYIE (CMECH).
3. IlpakTuucckue 3amaHUS IO
Kknaccu(pUKaMy, HOMECHKIATYPE
u XUMHICCKAM dhopmynam
HEOPTraHMYCCKUX BCIICCTB
Pa3INYHBIX KJIACCOB.
4. TlpakTtrdyeckue 3agaHus Ha
OIpEICICHUE XUMHUYECKOU
AKTUBHOCTH BCIICCTB B
3aBUCHMOCTH BHAQ XUMHUYCCKOM
CBSI3W U TUNA KPHCTAIHUYCCKOMN
peIIeTKH
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OK 01
OK 02
K 2.2

D U3NKO-XUMHYUCCKHUC
CBOHCTBA HEOPTaHUYIECKUX
BCIICCTB

VcraHaBIuBaTh 3aBUCUMOCTH
(PUBUKO-XUMHUYCCKUX CBOHCTB
HCOPTaHMYCCKUX BCIICCTB OT
CTPOCHHUS ATOMOB M MOJICKYII,
a TAKKE THIA
KPUCTA/UTHUECKON PELIETKHU

L. Tecr «OcobeHHOCTH
XUMHYCCKHX CBOHCTB OKCHIOB,
KHCIIOT, OCHOBaHHM, aM(pOTEPHBIX
TUAPOKCUIOB U CONEDy.

2. 3amaHus Ha COCTABICHHC
YPaBHCHUN XMMHUYECKUX PCAKIMU
€ YYacTHEM TPOCTBHIX W CIIOXKHBIX
HEOPTaHUIECKIX BEIIIECTB!
OKCHAOB METAJIOB, HEMETAILIOB
u  amM(pOTCPHBIX  DJICMCHTOB;
HEOPTaHUIECKIX KHCJIOT,
ocHOBaHHH W aM(OTEepPHBIX
THAPOKCHIOB,  HEOPTaHWIECKUX
CONEH, XapakTEPU3YIOLUIUX HX
CBOWCTBA U CIIOCOOBI MOMYYCHH.
3. IlpakTuko-opHEeHTHPOBAHHBIC
TCOPETUUECKHE  3aJaHMd  Ha
CBOWCTBA 51 MOJIYYCHHE
HEOPTaHMIECKUX BEIIECTB
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OK 01
OK 02
OK 04

Wnentudurarus
HCOPTaHUYCCKUX BEIICCTB

HUccnenosars
peaxiun
BEIIECTB

KAQUYCCTBCHHBIC
HCOPraHNU4ICCKUX

1. TlpaxTHKO-OpPHEHTHPOBAHHBIC
3a0aHuL 1o COCTAaBJICHHIO
XUMHUYECKUAX PEAKIHUN C yIaCTHEM
HEOPTaHUIECKIX BEIIECTE,
HCTIONB3YEMBIX JUIS nx
vacHTH(UKALNY,
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OK/IIK

Moayas/Paszgen/Tema

PesynbTar 00yuyeHus

THbI OLEHOYHBIX
MEpPONPHATHH

2 JlaGoparopHas
“Unenrudurarys
HCOPraHUYICCKUX BEIICCTB

pabora:

Pasaen 4. Ctpoenne u
CBOHCTBA OPraHu4YeCKUX
BelleCTB

Hccnenosats cTpoenne u
CBOMCTBA OPraHH4Y€CKHX
BELLECTB

Kontpoabnas paGora
«CTpoeHue u cBoiicTBa
OpraHHY€eCKHX BEILECTB)

4.1

OK 01
IIK2.2

Knaccudukarus, crpocHue u
HOMCHKJIATYPa OPTaHHYCCKUX
BEIIECTB

Knaccudunuposars
OpTraHnuvICCKUC BCIICCTBA B
COOTBCTCTBUU € UX CTPOCHUCM

Ha COCTABIICHHC
OPraHUYCCKUX
COEJUHECHUN TI0 TPUBHAIBHOMU
Wi MEKIYHApPOIHOM
CHUCTEMATHICCKOH HOMCHKIATYPE.
2. 3amaHus Ha COCTABICHHC
MOJTHBIX u COKPAIICHHBIX
CTPYKTYPHBIX dopmyn
OPraHUYCCKUX BCIICCTB
OTICIBHBIX KIACCOB.

3. 3agaunm  Ha  OMPEIACICHUC
pocTermen tdhopmy sl
OPTraHUYECKON MOJIEKYbI, HCXOAS
M3 DJIEMCHTHOTO cocTasa (B %)

1. 3anmanus
HAa3BaHUH
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OK 01
OK 02
OK 04
K 2.2

CsoiictBa
COCIUHCHUI

OPTaHUYECKUX

VcranaBauBare  3aBHCHMOCTH
(PUBUKO-XUMHUYCCKUX CBOHCTB
OPraHUYCCKUX  BCIISCTB  OT
CTPOCHUS MOJICKY T

1. 3amanus Ha COCTaBICHHE
YPaBHCHUN XMMHUYECKUX PCAKIMU
c Y9acTHEM OPraHUICCKIX
BCIICCTB HAa OCHOBAHHHM WX
COCTaBa M CTPOCHUS.
2. 3amaHus Ha
VpaBHEHUH XUMWYECKUX
peaKIuii, WUTFOCTPHPYIOIIHX
XUMHUYECKHUE CBOICTBA C yUETOM
MCXAHU3MOB TIPOTCKAHUS TAHHBIX
peakuuid U TEHETHYECKOW CB3U
OPTraHUYCCKUX BCHICCTB PA3HBIX
KIIACCOB.

3. PacueTHsic 33J0a9d = 110
VPaBHCHUAM PCAKIHUHA C YIACTHCM
OPTraHMICCKUX BEIICCTB.

4, JlaGoparopHas pabota
“IlpeBpalueHust  OPraHUYCCKHUX
BCILICCTB MPH HArPEBaAHUH"

COCTABJICHHUC
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OK 01
OK 02
OK 04

Wnentudurarus
OPTraHUYEeCKUX BEIIECTB, HX
3HAQUEHHE W MPUMECHCHUE B
OBITOBOM U MPOU3BOJCTBCHHON
JEATEIbHOCTH U€JIOBEKa

Hccnenosars
peaxiun
COCTUHCHUH
KJIaCCOB

Ka4YCCTBCHHBIC
OPraHUYeCKUX
OTICIBHBIX

1 IlpaxTHKo-opHeHTHPOBAHHBIE
3aJaHus o COCTABIICHUIO
XUMHUYECKUAX PEAKIHUN C yIaCTHEM
OpPraHUYCCKUX BCLICCTB, B T.4.
HCTIONb3YEMbIX il 150:¢
uacHTHpUKaMH B OBITY H
MPOMBIIITICHHOCTH.
2.JlaboparopHas pabora:
“UneHTuduKkaiiuss OPraHuUCCKUX
COEUHEHUHN OTAENBHBIX KJIACCOB™
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THbI OLEHOYHBIX

Ne [OK/IIK Moayan/Pazgen/Tema PesynbTar 00yuyeHus .
MEepPONPHATHI
5 Pazgen 5. Kunernueckue u|Xapaktepu3oBaTh BJIHSIHHE
TEPMOAHHAMHYECKHE pa3aHuYHbIX (aKTOpOB Ha
3aKOHOMEPHOCTH paBHOBeCHE H  CKOPOCTH
MPOTEKAHHA  XHMHYECKHX|XHMHYECKHX peaKmuii
peaxknmii
5 OK 01 CkopocTb XUMHYECKUX | XapaKTe pU30BaTh prusaYE | [ IpakTHKO-OpHeHTHPOBAHHbIE
OK 02  |peakuuii. XHMHYCCKOC | KOHLICHTPALMH PEarupyIoIUX | TCOPETUUCCKUE  3aJaHus  Ha
paBHOBECHE BCIICCTB M TEMIICPATyphl Ha|aHAmU3 (PakTOpPOB, BIMSIOIIUX HA
CKOPOCTh XUMHICCKHX | I3MCHCHHC CKOPOCTH
peakiuit xumuugeckoit peakunu. [Ipakruko-
XapakTepu3oBarb BJMSHUC |OPHCHTHPOBAHHBIC 33JaHUs Ha
HU3MCHCHUS KOHLICHTpalWH |mpuMeHeHne  npuHovma  Jle-
BemecTB, peakund cpexsl u|lllatense  ams1 HAXOXKICHHSA
TEMIICPATYPEl HA CMCIICHHUC | HANPABICHUS CMCILICHUS
XHUMHYICCKOTO PABHOBECHS paBHOBECHS XUMHYICCKON
peakumu ¥ aHanu3 (aKTOPOB,
BIMSOLITHX Ha CMEIIEHNE
XHUMHYICCKOTO PABHOBECHS
6 HccnenoBaty HCTHHHBIE
Paznen 6. PacTBOpBI PACTBOPBI € 32JaAHHBIMH
XapAKTEPUCTHKAMH
6.1 |OKO1 ITonsTHe o pacTBOpax Pazmmaats uctuHHbIC|l. 3agaun Ha NPHrOTOBICHHE
0K 02 pacTBOpEI pPacTBOPOB.
2. TlpakTHKO-OpPHEHTHPOBAHHBIC
pacueTHbIC 3aJaHus Ha
JHUCTICPCHEIC CUCTEMBI,
WCTIOJIB3YEMbIC B  OBITOBOH U
MPOU3BOACTBEHHON JEATEIbHOCTH
YEeIOBEKA
6.2 |OKO01 |Uccnexosanne ceoticTs|Mccnaenosats ¢usuko-|Jlaboparopras pabota
OK 04 |pacTtBOpOB XUMUICCKUC ceoiictea|“TIpurorosacHue pacTBOpoB™
HUCTHHHBIX PACTBOPOB
11 IIpodeccuonanbHO-OpHeHTHPOBAHHOE COAEpIKAHUE (COAepKAHHE MPHKJIATHOT0 MOAYJIsI)
7 Pazgen 7. OueHuBaTH NOCJIEACTBHSA 3augura Keiica (¢ yuerom
Xumus B ObITY H ObITOBOI 1 Oyayuieii npodeccHoHATIBbHOM
NPOM3BOJACTBEHHOM NPOM3BOACTBEHHOH AeSITEJIbHOCTH)
AesiTeILHOCTH YeJ10BeKA AesiTeJIbHOCTH YeI0BeKa C
MO3HLHH YK0JIOrH4Ye CKOH
0e30MacHOCTH
OK 01 Xumus B OBITY u|OuenuBath nocneacteust |Keiic (¢ yuerom  Oyayiuei
0K 02 MPOU3BOACTBEHHOU OBITOBOM U MPOU3BOICTBCHHOH | mpodheccoHaMBHOM
OK 04 |AeaTenpHOCTH YenoBeKa JCATCIBHOCTH  YETOBCKA  C|ACATEIBHOCTH)
OK 07 MO3UIIMH HKOJOrnuecKko | Bo3aMoKHbBIE TEMBI KEHCOB:
0e30MacHOCTH 1. Tloremmenwe xnmmara u
11K2.2 BBICBOOOXKIECHUE ra3oBhIX
K23 THAPaTOB CO JHA OKEaHa.
2. bynymue warepuamsl Il
aBua-, MAIIHHO- u
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OK/IIK

Moayas/Paszgen/Tema

PesynbTar 00yuyeHus

THbI OLEHOYHBIX
MEpPONPHATHH

pUOOPOCTPOCHUSL.

3. Hommie Marcpumamel  ams
COTHCYHBIX DaTapei.

4. JlekapctBa HAa  OCHOBC
PaACTUTCIIBHBIX TPCTIAPATOB
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