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Pa6Gouasi mporpamma o0O0IieoOpa3oBaTeIbHON NUCHUIIMHBL XHUMHUS SBISCTCS
YacTpl0 IPOTrpaMMbl  TMOATOTOBKM  CIELWATUCTOB  CpPEAHETO  3BeHa MO
creruanbHocTIM Texnonoruueckoro npoduns CITO. Iporpamma paspaboraHa »
coorBetctBUU ¢ POI'OC CIIO mna cneumanbaocTH 23.02.06 TexHuueckas
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o0pa3oBaHusi, yTBepKIEHHOTO MpukazoM MunoOpHayku P® ot 17 mas 2012r. Ne
413 ¢ U3MEHEHHUsIMH COTJIaCHO MpUKa3y MUHUCTEpCTBa NIpOcBelleHus Poccuiickom
®enepanum ot 12.02.2025 Ne 93 "O BHeceHMM W3MEHEHUS B MOAIYHKT 18.3.1
nyHkta 18.3 d¢enepanbHOro rocyIapcTBEHHOIO 00pa3oBaTENBHOrO CTaHIApTa
cpenHero o6mero oOpa3oBaHUs, YTBEPXKIAEHHOrO IMprKa3oM MUHUCTEPCTEA
obpasoBanusi U Hayku Poccuiickoii @enepaunu ot 17 mas 2012 r. Ne 413"
(BapeructpupoBan 17.03.2025 Ne 81559), ¢ yuerom Ilpumepnoit padoueit
porpaMmsl o01e00pa3oBaTeNbHON AUCIUILINHBI XUMUS (0a30BbIl YPOBEHD) Iis

npohecCHOHABHBIX 00pa30BaTeNbHBIX OpraHM3alii, yTBepkiaeHHoW DIHOY
ATTO HUPTIO (mpotokon Ne 14 ot «30» Hosi6pst 2022 1.). .
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCOUILJIAHBI «XUMHASI»

1.1. MecT0 AMCUMINIMHBI B CTPYKType 00pa3oBarTe/ibHOI NPOrpaMmbl
CIIO:

OO6wmeoOpa3oBaTeiibHas TUCLHUILUIAHA « XUMHUS» SBISIETCA 00I3aTENIbHON 4acThIO
0011e00pa30BaTEIBHOr0 HMKIA 00PA30BATENbHOM MPOTrPaMMBI B COOTBETCTBUM C
®I'OC CITO no cnienmansrocTH 23.02.06 TexHnueckas IKCITyaranus 1o ABUKHOTO
COCTaBA KEJIE3HBIX JOPOT (BarOHbI).

1.2. Henn 1 iIaHupyemMbie pe3yJabTaTbl 0CBOCHUS JUCIHIIMHbI:

1.2.1. Ilesm 1 3282491 JAMCHUATLIMHBI

DopMUPOBAHUE Y CTYACHTOB INPEACTABIEHUS O XMMHYECKON COCTaBIISIOLLEN
€CTECTBECHHO-HAYYHOH KapTWHbI MHUPA Kak OCHOBbI NPHHITHS PCIICHUA B
JKU3HEHHBIX W TMPOM3BOACTBCHHBIX CHTYalUsIX, OTBETCTBEHHOIO TIOBEICHUS B
IIPAPOIHOM CpeENiE.

3axaum AMCUUIIMHBI:

1) cdopmupoBaTh TNOHUMAHUE 3aKOHOMEPHOCTEH MPOTCKAHUS XUMUUYECKHUX
IIPOLIECCOB U SIBJICHUI B OKPY KAIOIIEH CPeE, LETOCTHON HAYyYHON KapTUHBI MUPA,
B3aMMOCBSI3U M B3aUMO3aBUCUMOCTH ECTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYJIbI HEOPraHMYECKHX W OPraHUYECKHX
BCIIECTB, YPABHEHHS  XHMHUYECKMX  PEaKUWid, OOBACHATH WX  CMBICI,
WHTEPIPETUPOBATH PE3YJIBTATH XUMUUYECCKHX IKCIIEPUMEHTOB,

3) chopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEHIIMX  XMUMHYECKHAX
SKCIICPUMEHTAJIBHBIX HUCCIIEIOBAHUA C  COONIFOAECHWMEM TpaBWil  O€30MacHOro
oOpalieHus ¢ BEHIECTBAMU M JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHs HCIOJIb30BaTh HMH(POPMALMIO XUMUYECKOTO XapakTepa M3
Pa3IMYHBIX UCTOYHHUKOB,

5) copmupoBaTh yMEHHSI TPOTHO3MPOBATH MOCICACTBUS CBOEH NEATEIBHOCTH U
XUMUYECKHX TPUPOIHBIX, OBITOBBIX U TPOM3BOACTBEHHBIX TPOLIECCOB,

6) chopMuUpOBaTh MOHUMAHUE 3HAUAMOCTH JOCTHIKCHHMA XMMHUYECKOH HAyKH W
TEXHOJIOTHA JIJIsl PA3BUTHS COLMATIBHON U MPOU3BOACTBEHHOU CeED.



1.2.2. IlnanupyeMble pe3ysbTaThl OCBOCHMS 00mIc00pa3oBareabHOM auciuIinHbl B cooTBeTcTBUM ¢ DI'OC CIIO u Ha

ocHoee ®I'OC CI10
Kon v HaumeHoBanue [Inanupyembie pe3yJIbTaTbl OCBOCHUS TACLIUILITUHBI
(opMHpYyEMBIX OOmue JIMCIMIUTMHAPHBIE
KOMIMETECHIUIA

OK 01. BeiGbupats
CrocoOBI peleHus 3a1a4
npo(ecCHOHANTBHOMN
JEATEIbHOCTH
MPUMEHHUTEHLHO K
pa3IMYHBIM KOHTEKCTaM

B yacTi TPy10BOT0 BOCTIHTAHHS:
- TOTOBHOCTh K TPYdy, OCO3HAHHME IEHHOCTHU
MAacTepCTBa, TPY IOMIO0HE;

- TOTOBHOCTb K AaKTHBHOW  JEATEIBHOCTH
TEXHOJIOTUYECKON 51 COLMATBHOM
HANPABJICHHOCTH, CHOOCOOHOCTh WHULMHPOBATH,
IUIAHAPOBaTh M CAaMOCTOSITENIBHO  BBIMOJHSTH
TaKy0 JESTEIbHOCTB;

- MHTEPEC K pa3nMYHBIM cepam
NPOPECCUOHATTEHOMN ACATENBHOCTH,

OBnageHne  yYHUBEpPCAJIbHBIMH  Y4eOHBIMH
NMO3HABATE/JbHBIMHU JACHiCTBUSIMH:

a) 0a30BbIe JIOTUYCCKHE ACHCTBHSA.

- CaMOCTOSITEIIEHO (opmMyupoBaTh 17}

aKTyalu3upoBarh MPOOJEMy, paccMaTpuUBaTh ¢
BCECTOPOHHE;

- YCTaHABIWBATH CYIIECTBEHHBIM TPHU3HAK WU
OCHOBaHHWS Ui CpaBHEHWS, Kiaccupukammm u
000011IeHNS

- OMpEeAeNaTh IeNU ACATCILHOCTH,
napaMeTpbl ¥ KPUTEPUHU MX JOCTHIKCHHUS,
- BBISIBJISATH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B
paccMaTPUBACMBIX SIBJICHUSX

3aaaBaTb

- BJIAJCTh CHUCTEMOM XHUMHUUYCCKHUX 3HAHHUH,
KOTOpas  BKJIKOYACT.:  OCHOBOMOJIArarolue
NOHATHS  (XUMUYECKHI  DJIEMEHT, arToM,
AJIEKTPOHHAs 000J0YKa aroma, s-, p-, d-
AJICKTPOHHBIE ~ OpPOMTaIM  aTOMOB,  HOH,
MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPUIIATENIBHOCTD, CTETICHB
OKHUCIICHHMS, XUMHYECKas CBS3b, MOIJb,
MOJIIpHAsi ~ Macca, MOJSPHBIA  00BeEM,
VIJICPOJHBIA  CKeneT,  (PyHKIHOHAIbHAS
rpynmna, pajaukKan, W30MEpUs, H30MEDHI,
TOMOJIOTUYECKMHA psaa, TOMOJIOTH,
YTJEBOAOPO/IBL, KHCIIOPO/- u
a30TCOJIEPKALINE COC/IMHEHMS,
OMOJIOTUYECKH BEIlIECTBA
(YIIIeBOOBI,  SKUpPBI, O€JIKH), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCJIMHEHUSI,
KpUCTaJIJTN4YeCKas pelieTKa, THUIIBI
XUMUYECKMX  peakimii  (OKMCIUTENIBbHO-
BOCCTAHOBUTEJILHEIE, 3K30-U
SHJIOTEPMUYECKUE, peakuuu HOHHOTO
oOMeEHa), pacTBop, AJIEKTPOJIUTHI,

AKTUBHBIC




-  BHOCHUTb KOPPEKTUBBI B  JEATCIBHOCT,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEJISM,
OLICHUBATh PUCKH MOCIEACTBUIN NEATEIILHOCTH;

- pa3BUBaTh KPEATUBHOE MBINIJICHUE TTPH PEIICHUM
JKU3HEHHBIX MPOOJIeM

0) 0a30BbIe HCCICA0BATE/IbCKIE ICHCTBHA:

- BJIQJIETh HaBbIKAMM y4€OHO-MCCIEN0BATEIbCKOM
U TPOCKTHOW  JCATENLHOCTH,  HaBBIKAMH
paspelicHus TpoodJieM;

- BBISBJIATH NPUYHUHHO-CJICICTBEHHBIC CBSI3U M
aKTyaJM3UpOBAaTh 3ajauy, BbIJBUIAaTh TUIIOTE3Y €€
pelieHus, HAXOWTh apTYMEHTHI JUTS
JI0Ka3aTelbCcTBA CBOMX YTBEP)KICHUM, 3a7aBaThb
napaMeTpbl U KPUTEPHU PEIICHHUS,

- aHAJIM3UPOBATH TOJYYCHHBIE B XOJE PEIICHUS
3aaull Pe3yJIbTaThl, KPUTUUYECKH OICHUBATh WX
JOCTOBEPHOCTb, MPOTHO3UPOBATH W3MEHEHHE B
HOBBIX YCJIOBHUSX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH JKU3HEACITENBHOCTH;

- yMeThb HWHTETPUPOBATh 3HAHMS W3 Pa3HBIX
OPEIMETHBIX 00NacTel;

- BBIABUTATH  HOBBIE  WjCH,  Mpeajiararh
OPUTHHAJILHBIC TIOJXO/IbI U PEIICHUS;
- CHOCOOHOCTH nX HUCIIOJIb30BAHUSA B

[TO3HABATEILHON W COLMAIIBHON IPAKTUKE

HERJICKTPOJIUTHI, ANEKTPOJIMTAYECKAS
JMCCOLIMALIUS, OKUCIUTENb, BOCCTAHOBUTENbD,
CKOPOCTh XMMHUECKOHN PEeaKIuu, XUMUIECKOE
paBHOBECHE), TCOPHUM W 3aKOHBI (Teopus

XUMUYECKOTO  CTPOCHHSI  OPraHUYECKUX
Bemects A M. bytnepoBa,  teopus
ANEKTPOIMTHYECKON JMCCOLIMALINY,

nepuonnyecknii 3akoH J[.M. Menneneesa,
3aKOH COXPAaHEHUS! MAcChl ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU I SI3BIK XUMHH,
(haKTOIOTUYECKNE CBEACHUS O CBOMCTBAX,

COCTaBeE, MOy YCHUH u 0e30macHOM
HUCITOJIb30BAHUA BOKHEHINNX
HEOPraHUYECKUX U OPraHuYECKUX BEIIECTB B
ObITY W  TPAKTUYECKOH  JEATEIBbHOCTH
YEJI0BEKA,

- YMETH BBISABIIATH XapaKTEPHBIE NMPU3HAKA U
B3aUMOCBS3b M3YYEHHBIX MOHSTHUM,
MPUMEHATE COOTBETCTBYIOIINE MOHATUA TPH
ONUCAHUU CTPOECHUSA 51 CBOMCTB

HCOPraHu4CCKUX U OPraHnvdCCKuXx BCIOCCTB U
ux HpGBp&H.IGHHfI; BBIABJIATE B3aMMOCBA3b

XUMUYECKHX 3HAHWA C TIOHATUSMH W
MPEACTABICHUSAMHI APyrux
€CTECTBEHHOHAY YHBIX NPEAMETOB;

- YMETh  MCIOJIB30BaTh  HAUMEHOBAHHUS

XAMHUYECKUX COCIUHEHUN MEXKIYyHApPOIHOIO
COI03a TEOPETUYECKON W MPHUKIIAJHON XUMUU




W TPUBHAJIBHBIC HA3BAHUS  BAXKHCHIINX
BCIIECTB (DTWJICH, AalETWJIEH, T[JIUIEPHH,
(denon, Qopmanbacrul, yKCyCHas KHUCJIOTA,
[JIMOAH, YTapHbBIi ra3, VIVIEKUCIBIN ras,
aMMHUaK, TalleHass W3BECTb, HETallcHas
U3BECTh, TNUThEBAS CcOoJAa W JIPYTUX),
COCTaBJIATh (POPMYJIBI HEOPraHUYECKUX U
OPraHUYCCKUX BEIIICCTB, YPaBHCHUS
XUMUYECKUX PEAKIUI, OOBACHATH UX CMBICIT,
MMOJATBEPXKIAATh  XAPAKTEPHBIE XUMUYECKUE
CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIMMU
DKCIICPUMCHTAMU W 3alKCSIMUA  YPABHEHUH
XUMHAYECKUX PEAKLINIL,

- YMETh YCTAHABJIMBATH MPUHAJIEKHOCTh
W3YUYEHHBIX HEOPraHUYECKHUX 51
OPraHMYCCKUX BEUICCTB K OMNPEACICHHBIM
Kjaccam 51 rpymnmnam COCIMHEHNH,
XapaKTEPU30BATh UX COCTAB M BAKHCHIINC
CBOWCTBA, OMNPEACNIATh BHABI XUMHYECKHAX
CBsI3CH (KOBAJICHTHAA, WOHHAS,
METa/IdecKasl, BOJIOPOJIHAS ), THIBI
KPUCTAJUTMYCCKUX PEMIETOK BEIIICCTB;
KJIACCU(PUIIMPOBATh XUMUUYECKHUE PEAKIIHH,

- chopMupoBaTh  MPEACTABJICHHUS: 0
XUMHAYECKOUN COCTAaBJISIFOLIEA
€CTCCTBEHHOHAYYHOW KapTUHBI MUpa, POIU
XAMHW B TO3HAHWM SIBJICHUH TPUPOIBI, B
(GOpPMHUPOBAHWM MBIIUICHUSS W KYJBTYPHI




JMYHOCTH, ee (YHKLIHOHATLHOM
IPaMOTHOCTH, HEOOXOAUMOW HJsl PELICHUS
NPAKTHYECCKUX  33Ja4 W JKOJOTMYECKH
00OOCHOBAaHHOTO  OTHOLICHHS K  CBOEMY
3I0POBBIO U MTPUPOTHOM CPEAE;

- YMETh MPOBOJUTH PACUETHI O XUMUUYECKAM
dopMyslaM M  YPABHCHMSIM  XUMHYECKHX
peakuuii ¢ MCMOJB30BAHUEM (PU3NUYECCKHUX
BEJIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHOW CTOPOHBI: MAacchl, 00beMa
(HOpMaJIbHbIE YCJIOBHsSI) Ta30B, KOJIMYECTBA
BELICCTBA, UCIOJIB30BATh CUCTEMHBIE
XUMHMUYECKUE 3HAHUS JUIsl TPUHATHUS PELICHUMA
B KOHKDPETHBIX >KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U X TPUMEHEHHEM

OK 02. Ucnons3oBars
COBPEMEHHBIE CPEACTBA
NOKCKA, aHAIN3a U
WHTEPIPETALNH
uH(popManum u
WH(POPMaALIOHHBIE
TEXHOJIOTUU IS
BBITIOJTHEHUS 33744
npo(ecCHOHANTBHOMN
JESITETbHOCTH

B o0/1acTi IECHHOCTH HAYYHOT 0 IO3HAHUS:

- c(hOPMHUPOBAHHOCTh MHUPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHS HAyKH W OOIICCTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JIAaJIore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B
MOJIAKYJIETY PHOM MHUPE;

- COBEPIICHCTBOBAHUE A3BIKOBOW W YMTATEIIHCKOMN
KYJBTYPbl KaK CPEACTBA B3aUMOICHCTBUS MEXKIY
JIFOJIbMU W TIO3HAHUS MUPA,

- OCO3HAHHWE LEHHOCTH HAYYHOW JIEATEIIbHOCTH,
FOTOBHOCTH  OCYIUECTBIIATH  HPOEKTHYKD  H

- yMETh IUJIAHUPOBATb W  BBIIOJHATH
XUMUYECKHIA 3KCIEPUMEHT (IIPEBPALCHHUS
OPraHUYEeCKMX BEIIECTB NPU HAIPEBaHMH,
MOJIyYEHUE STUIICHA U U3YUYEHUE €T0 CBOKCTB,
KQUECTBCHHBIC PEAKIMA HA  AJBACTUJBI,
Kpaxmayi, YKCYCHYK KHCIIOTY, AEHATypauus
OENTKOB MPU HArpeBaHWM, LBETHBHIC PEAKLIUU

O€nKOB, TPOBOIUTH  PEAKIMM  HMOHHOTO
oOMEHa,  onpenensaTb  CpeAay  BOIHBIX
pacTBOPOB, KAQUECTBEHHBIC PEAKIMHU  HA
cyJibpar-, kapOOHAT- U XJIOPUJ-AaHUOHBI, HA
KaTHUOH AMMOHHSI; peuiath




UCCIIE0BATENBCKY O JEATENIBHOCTh
WHUBUAYAIBHO U B TPYIIIIE;
OBnaseHue  yHHMBEPCAJIBHBIMH  Y4e€OHBIMH

NMO3HABATE/JbHBIMHU JACHiCTBUSIMH:

B) pa0dora ¢ nagopmanmeii:

- BJIQJIETh HABBIKAMM MOJYYEHUS UHPOPMALUU U3
WUCTOYHUKOB PA3HbIX THIIOB, CAMOCTOSITEIIBHO
OCYILECTBIISATh MOUCK, aHATIN3, CUCTEMATU3ALUIO U
WHTEPIPETALNIO UHPOPMALMH PA3TMYHBIX BUAOB U
(hopM MpeACTaBICHMUS,

- cO37aBaTh TEKCThl B PA3IMYHBIX (opmarax c
y4eTOM Ha3HayeHus MHQPOPMAUMK W UEJICBOR
ayIuTOpUM, BbIOMpas ONTUMAIBHYK) (opMmy
NPEICTABICHHS M BU3YaJIU3allUH;

- OUEHWBAThb JOCTOBEPHOCTh, JIETUTUMHOCTB
uH(popMaLMK, €€ COOTBETCTBHE NPABOBBIM H
MOPATBbHO-3THYECKAM HOPMaM;

- MCNOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX W
KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B PEIICHUH

KOTHUTHBHBIX, KOMMYHUKaTUBHBIX u
OpraHW3alMOHHBIX  3a7ad ¢  COOJNIOJICHUEM
TpeOOBaHM SPrOHOMHKH, TEXHUKU O€30MaCHOCTH,
TUTHEHBI, PECYPCOCOCPEKEHUS, MPABOBBIX U
ATUYECKUX  HOPM, HOPM  HH(OPMAIMOHHON
0€30IMacHOCTH;

- BIIQJCTh HaBBIKAMH PACTO3HABAHMS W 3alTUTHI
uHopmanuu, WHHOPMALMOHHON O€30MaCHOCTH
JIMYHOCTH,

SKCIICPUMEHTANIBHBIE  33Ja4¥ 10  TEMaM
"Metainel" 1 "Hemeramisl") B COOTBETCTBUU
C MpaBWIAMH TEXHUKKM O€30MaCHOCTH MPHU
OOpalleHnN ¢ BEIIECTBAMM U J1a00PATOPHBIM
00OpY/IOBAHUEM; TPEACTABIATH PE3YJIBTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA B (POpPME 3amucH
VPaBHEHHI COOTBETCTBYIOIIUX PEAKIUNA H
(OopMyJIMPOBAaTh BBIBOJBI HAa OCHOBE 3THUX

PE3yJIbTaTOB,;

- yYMETh  aHAJU3UPOBATh  XUMHUUYECKYIO
WH(DOPMALMIO, TOJIYYacMyr M3  Pa3HbIX
HMCTOYHUKOB (cpencTs MacCOBOM

uH(popmanmu, cetb UHTEPHET U APYTHE),

- BJIQJCTh OCHOBHBIMH METOJaMH HAYYHOIO
MO3HAHUSL BEUIECTB M XUMHUYECKUX SIBICHUIN
(HaOMIOICHUE, U3MEPEHHME, ODKCIECPUMEHT,
MOJCTUPOBAHUE);

- YMETb MPOBOJUTH PACUYETHI O XUMUUECKUM
dopMyslaM M  YPABHEHMSIM  XUMHYECKHX
peakuuii ¢ MCHOJAB30BAHUEM (PUINUYECKUX
BEJIMYMH, XAapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI. MAacChl, 00beMa
(HOpMaJIbHbIE YCJIOBHSI) Ta30B, KOJMYECTBA
BEIIECTBA, UCIOJIB30BATh CUCTEMHBIE
XUMHUUYECKUE 3HAHUS JUIsl TPUHATHUS PEICHUM
B KOHKPETHBIX JKM3HCHHBIX CUTYalUsX,
CBS3aHHBIX  C  BCIIECTBAMM M HX
NPUMEHEHUEM




OK 04. D dexTrBHO
B3aMMOJICHCTBOBATH U
paboTaTh B KOJUICKTUBE U
KOMaH/IE

- TOTOBHOCTB K CaMOpPa3BUTHIO,
CaMOCTOSITENIbHOCTH U CAMOOIPEIETICHALO,
-OBJIQJICHUE HABBIKAMHA yueOHO-
MCCIIE0BATENIBCKON, MPOEKTHOW H COLHUAIBHOM
JESITENBHOCTH,

OBnagenne YHHBEPCAJbHBIMH
KOMMYHHKATHBHBIMH JACiiCTBUSIMH:

0) coBMeCTHasl 1eAITe/IbHOCTD;

- TIOHMMaTh W WCMOJNb30BaTh MPEHMYLICCTBA
KOMaHJIHOW W WHIMBUY AJIbHOW PadoTHI;

- TPUHUMATL LEIUM COBMECTHOH NEATEIBHOCTH,
OPraHM30BBIBATh U KOOPAMHHUPOBATH NCHCTBUS O
€€ MNOCTHXKECHHUIO. COCTaBJIATH IUJIAH JCHCTBHH,
pacnpeaesaTh POJIA ¢ YYETOM MHEHUI YYACTHUKOB
00CYKIaTh pe3yJIbTaThl COBMECTHOW PabOTHI;

- KOOPOWHHMPOBaTb M BBINOJHATH paboOTy B
YCIIOBUSX peaTbHOTO, BUPTYIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS,

- OCYILUECTBJIATH IMO3UTUBHOE CTPATETUUYECKOE
NOBE/JCHUE B PA3JIMYHBIX CHTYALMsIX, MPOSBIATH
TBOPYECTBO U BOOOPAXKEHUE, ObITH MHUIIMATUBHBIM
OBnagenne YHHBEPCAJbHBIMH
peryJiSTHBHbIMH e CTBUSIMH:

') IpUHSITHE Ce0s U APYTHX JIFOAEHi:

- TOPUHAMATh MOTHUBbI W APTYMEHTHI JPYTUX
JOJEH MPU aHATTM3€E PE3YJIbTATOB AEATEIBHOCTH,

- MMPU3HABATh CBOE MPABO M MPABO APYTHX JIFOACH

- yMETh IUIQHWUPOBATb W  BBINOJHATH
XUMUYECKHIA OSKCIEPUMEHT  (TIPEBpALLICHUS
OPraHUYEeCKMX BEIIECTB NIPA HAIPEBaHMH,
MOJIyYEHUE TUIICHA U U3YUYEHHUE €T0 CBOWCTB,
KQUECTBCHHBIC PEAKUMUA HA  aJbJCTHJbI,
Kpaxmayi, YKCYCHYK KHCIIOTY, AEHATypauus
OENTKOB MPU HArpPEBaHWU, LBETHBIC PEAKLIUU

OenKOB, TMPOBOJAUTHL  pEaKlMM  HOHHOTO
oOMeHa,  ompenensaTb  Cpeay  BOJHBIX
pacTBOPOB, KAYECTBEHHBIE PEaKIMU  Ha
cyJibpar-, kapOOHAT- U XJIOPUJ-AaHUOHBI, HA
KaTUOH AMMOHHSI; peuiarb
OKCMNEPUMEHTANIBHBIE 337y MO  TeMaM

"Metainel" 1 "Hemeramisl") B COOTBETCTBUU
C MpaBWIAMH TEXHUKKA O€30MaCHOCTH MPHU
0OpalleHNN ¢ BEIIECTBAMHU M JTA0OPATOPHBIM
00OpY/IOBAHMEM, TPEICTABIATE PE3YJIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTA B (POpPME 3amucH
VPaBHEHHI COOTBETCTBYIOIIUX PEAKIUN H
(OopMyJIMPOBAaTh BBIBOJBI HAa OCHOBE 3THUX
PE3yJbTaTOB
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Ha OIIHUOKM;
- pa3BUBaTh CHOCOOHOCTH TOHUMATh MUP C
MO3UIIAN JPYroro 4€I0BeKa;

OK 07. ConeicTBOBaTh
COXPAHEHUIO
OKPYIKAFOIIENA CPEIBL,
PECYPCOCOEPEIKEHUTO,
NPUMEHSTh 3HAHUS 00
W3MCHCHUH KJIMMATa,

N PUHLIMITBI OEPEIKIIMBOTO
NPOU3BOJCTRA,
3(pPeKTUBHO NEHCTBOBATH
B YPE3BBIYANHBIX
CUTyaLMsIX

B o0sn1acTH 3K0JI0rH4€CKOT0 BOCIIMTAHMA:

- C()OPMUPOBAHHOCTb 3KOJIOTUUYECKOW KYJBTYPHI,
[TIOHUMAHHUE BJIMAHUSA COLMAIBHO-3KOHOMUYECKHUX
MIPOLIECCOB  HA  COCTOSAHUE  NPUPOAHOW  H
COLMAIBHOM  Cpedbl, OCO3HAHWE TTOOAIBHOIO
XapakTepa SKOJOTHUYECKHUX MPOOIIEM;

- IUTAHUPOBAHUE U OCYILECTBIICHUE IECUCTBUUA B
OKPYJ)KarollEl Cpele Ha OCHOBE 3HAHUA LEJEH
YCTONYMBOIO Pa3BUTHUA YEJIOBEYECTBA,

AKTUBHOE HEIPUATHE JNCUCTBHAN, NPUHOCAIINX
BPEI OKPYIKAIOLIEN CPEIE;
- YMCEHHE MPOrHO3WPOBATh HEONIArOMPHSITHBIC

OKOJIOTHYECKHAE TOCIIEACTBUAS PEANPUHAMAEMBIX
JNEUCTBUMN, ITPEIOTBpAIIATE UX;

- pacmmpeHue OIbITa JCSITEIBHOCTH
DKOJIOTUYECKOH HANPABJICHHOCTH,
- OBJIAJICHUE HaBbIKaMU yueOHO-

MCCIIE0BATENIBCKOM, TPOEKTHON W COLMAIBHOMN
JNEATENBHOCTH,

- chopMupoBaTh  MPEACTABIICHUS: 0
XUMHUYECKON COCTaBJIAIOIIEH
€CTECTBCHHOHAYYHOW KapTHHBI MUpa, POJIU
XWMHHU B TO3HAHWM SIBJICHUN MPUPOIBI, B
(OpPMUPOBAHMM MBILUICHAS W KYJBTYPBI
JIMYHOCTH, ee (YHKLIHOHATLHOM
I'PaMOTHOCTH, HEOOXOAMMON MJisi PEIICHUS
MPAKTHYECKUX  3aJa4 U OKOJIOTHYECKU
OOOCHOBAaHHOTO  OTHOLICHUSI K  CBOEMY
310POBBIO U IPUPOAHOM CPELE;

- YMETh COOJIIOIaTh MPaBWIa SKOJIOTUYECKH
LEJNECOO0PAa3HOro MOBENCHUS B OBITY W
TPYAOBOU JEATEIIBHOCTH B LIEJIAX COXPAHEHUS
CBOETO 30POBbS M OKPYKAFOIIEN IIPAPOTHOMN
Cpedbl, YYUTHIBATH OMACHOCTH BO3JIEHCTBHSA
Ha OKHUBBIE  OpPraHU3MBl  OINPEACICHHBIX
BEILIECTB, I[IOHMMAass CMBICT  MOKa3aress
MIPENEIIBHOMN TOIYCTUMON KOHIICHT AN
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2.

CTPYKTYPA U COJIEPKAHHME OBLIEOBPA3OBATEJILHOIA
JUCHMILTAHBI

2.1. O6beM AuCHUIIMHBI H BUABI Y4e0OHO# padoThI

Bup yueOHoii paGoTsl Obvem ¢
yacax

O0bem 00pa3oBaTeNbHONH NPOrPaAMMBbI AUCHHUILIAHBI

OcHOBHOE coaepkaHue 70

B TOM YMCIIE:

TEOPETUYECKOE O0yUEHUE 50
MPAKTUYECKUE 3aHATHS 20
IIpogeccnoHATBHO —OPUEHTHPOBAHHOE COACPKAHMIE 6

B TOM YHCJIC:

TEOPETUUECKOE 00yUCHUE

IIPAKTUYCCKUC 3aHATHA

(NS I N Il NS}

m(pPepeHIMPOBAHHBIN 3a4eT

Htoro 78

Hrorosas arrecranusi B popme Au(pPpepeHuPOBAHHOIO 3a4€Ta




2.2. TemaTu4yecKuii VIaH M COAEP/KAHUE THCUHILIHHBI « X UMHSD

Coaep:xkanue yueOHOro MaTepuaJia (0CHOBHOE U MPO(pecCHOHATIBLHO-

HaumeHoBaHue pa3aesioB 1 . Oobem dDopmupyembie

OpHMEHTHPOBAHHOE), JIA00PATOPHBIE H MPAKTHYECKHE 3aHATHS, IPUKJIATHO
TeM 4acoB KOMIIeTeHIHH
MOAYJIb (P HAJIUYHMH)
1 2 3 4

Ba3oBbiii Mogyab ¢ npodeccHOHATBHO-OPHEHTHPOBAHHBIM COAEPKAHHEM

OcHOBHOE coaep:KaHue 70

Pasznen 1.OcHOBBI CTpOCHUSI BeleCTBA 8
CoBpemennass Mozenb CTpoeHus: aromMa. CHUMBONMYECKHUH SI3BIK  XHUMHH.
XUMHUECKUI 3JIeMEHT. JJIEeKTPOHHas KoHburyparus atoma. Kraccupuxauums
XUMHYECKHX JJIEMEHTOB (S-, p-, d-aJeMeHThl). BaneHTHbIE 3JIEKTPOHBI. 2
BaneHTHOCTS.
DNeKTpPOHHAS TPUPONA XUMHUECKOH CBSI3U. JIEKTPOOTPHLATENbHOCTb. Buibl
XUMHYECKOH CBs3M (KOBAJEHTHAs, WOHHAs, METAJUIMYeCKas, BONOPOIHAs) H 2
crocoObl ee 0Opa3oBaHUsI.

Tema 1.1.
CtpoeHne aTOMOB XUMHUYECKHUX MpaxTuueckoe 3ansaTHEN: | OK 01
SJIEMCHTOB 1 MpUPO.a Pemenne 3anaHuii Ha WMCHONBb30BAHME XUMMYECKOW CHMBOJIMKHM M Ha3BaHMI
XAMUHECKON CBA3H COENIMHEHUH MO HOMEHKJIATYPE MEXIyHAPOIHOTO COK3a TEOPETUYECKOH U

NPUKIAAHON XUMHM W TPUBHAIbHBIX HA3BAHHH AJIsI COCTABJICHHS XUMHYECKHX
bopMyn IBYXaTOMHBIX COEIUHEHHMH (OKCHIOB, Cyib()HUIOB, TMAPUIOB U T.II.) U
APYTUX HEOPTAaHMUECKUX COCTMHEHUN OTIEbHBIX KIIACCOB.
[IpakTHueckne 3agaHus HAa YCTAaHOBJIEHHE CBSI3M MEXAY CTPOCHHEM AaTOMOB 2

XUMHYECKUX 3JIEMEHTOB M MEPUOAUYECKUM H3MEHEHUEM CBOWCTB XUMHUYECKHUX
3JIEMEHTOB M MX COEAWHEHUH B COOTBETCTBUHU C noyioxkeHuem llepuonnueckoi
CHCTEMBL.
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Tema 1.2.
Ilepuonuueckuii 3aK0H U
tabauna /1. 11. Mennaeneera

IpakTuueckoe 3ausaTHEN?2

Ilepuonnueckas cucrema xumMuieckux 3jgeMeHToB |11, Menneneesa. @usndeckuil
cmeica Ilepuonuyeckoro 3akona J[M. Menneneesa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTBIX U CJIOKHBIX BEIIECTB B
COOTBETCTBHUU C MOJIO’KEHHEM XUMHUECKOro 3yeMeHTa B Ilepuoanueckoii cucreme.
MupoBo33peHueckoe U HayyHoe 3HadyeHue Ilepuoamueckoro 3akona J[H.
Menpeneesa. Ilpornoser J[M. Menneneea. OTKpbITHE HOBBIX XHMHYECKUX
3JIEMEHTOB.

Pewenue MPaKTUKO-OPUEHTH POBAHHBIX TEOPETUUECKUX 3a7aHui Ha
XapaKTEPU3ALNID XUMHUUECKUX 3JIEMEHTOB «MeTautndeckue / HeMeTaNTn4ecKue
CBOMCTBA, 3JIEKTPOOTPULIATENBHOCTD XUMHUUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX
3JIEKTPOHHBIM CTPOEHHEM U IMOJIOKEHHEM B NMEPUOJNYECKON CHCTEME XUMUYECKUX
anementoB J|. 1. Menneneesa»

OK 01
OK 02

Pa3nen 2. Xumuueckune peakuuu

10

Tema 2.1
Tunel XUMHYECKUX pPEaKLUi

Knaccuukanus v THIIBI XUMUYECKHX PEAKINHA C yYaCTHEM HEOPTaHUIECKHX
BewtecTB. CocTaBjieHHe YpaBHEHUH peakivil CoeMHEHNs, pa3IoKeHNs,
3aMeleHus, OOMeHa.

ypaBHeHI/Iﬂ OKHCJIEHUSI-BOCCTaHOBIeHH. CTeneHb okucieHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBlIeHUE U YPaBHUBAHUE OKUCTIUTECIIbBHO-
BOCCTAHOBUTECJIbHBIX peaKLII/Iﬁ METOAOM SJICKTPOHHOTO Oananca. OKMCIUTEILHO-
BOCCTAHOBUTCJIbHBIC PEAKIINU B IPHUPOAC, MPOU3BOACTBCHHBIX MPOLECCaX U
KUBHCACATCIIbBHOCTH OPIraHU3MOB

OK 01
OK 04
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[paxTuueckoe 3ausaTHeN23

KonuuecTBeHHbIe OTHOLIEHHS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHbI B
XUMHUH U pacueThl [0 ypaBHEHUSIM XUMHUYECKUX peakiuil. Monb Kak elnHuLa
KOJIMYEeCTBa BelecTsa. MossipHas Macca. 3aKOHbI COXPaHEHUsI MAaCChbl M SHEPTUU.
3axon ABoranpo. Mojsipabiii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTD Ta30B.
PacyeTs! Mo ypaBHEHHMSIM XUMUYECKIX PEAKIIUI ¢ UCTIONBb30BAaHUEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) TA30B, KOJIMYECTBA BEIECTRA.

UccnenoBanue THMOB (IO COCTaBY M KOJIMYECTBY HCXOOHBIX M OOpPa3yHOIIHUXCS
BEIECTB) U TNPHU3HAKOB XMMHYECKHX peakuuil. IIpoBeneHue peakiuii HOHHOTO
oOMeHa, orpeeNieHre Cpeabl BOIHBIX PACTBOPOB.

Tema 2.2

Teopus snexTponuTuyeckoi aucconuanuu. MoHsl. DNEeKTPONNTEI, HEIIEKTPOIUTHI

DNEKTPOIUTHIECKAsT
JOUCCOLIMALINS U HOHHBIN OOMeH

Peakunn monHoro oOmena. CocTaBineHHE peaknWii HOHHOTO OOMEHa IyTeM
COCTaBJICHHsS] WX TIIOJHBIX M COKpPAIIEHHBIX HOHHBIX ypaBHeHuil. KucjaorHo-
OCHOBHBIE PEaKLMH. 3aJaHUSI HA COCTABJICHIE MOHHBIX PEAKIINIl

Pa3nea 3. Crpoenne u cBoiicrea

HCOPraHUY€CKHUX BCIIECCTB

Tema 3.1.
Knaccudukarnms, HOMEHKIaTypa
U CTPOEHHUE HEOPTAHUUECKUX

IIpenmer nHeopranmdeckoil xumuu. Kiaccudukaums HEOPraHWYECKHUX BELIECTB.
IIpocTeie n cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOJKHBIX BEINECTB (OKCHJBI,
THAPOKCUIBL, KUCJOTBI, CONHM). B3anMOCBA3b HEOPraHWYECKHX  BELIECTB.
ArperaTHble cOCTOSTHUS BelecTBa. Kpucrammueckue n amMmop(Hble BelecTsa.

BCIICCTB

Tumbel  KPUCTAIMYECKUX  PEIIeTOK  (aTOMHas,  MOJIEKYJIsIpHas,  HOHHas,
MeTaJTMYecKasi). 3aBUCUMOCTb (PU3WYECKHMX CBOHCTB BeI[eCTBA OT THMA
KPUCTAJTMUECKON peleTku. 3aBUCUMOCTh XMUMHYECKON aKTUBHOCTU BEIIECTB OT

BUJAa XUMHMYECKOW CBA3M M THUNA KPUCTAIINYECKON pemerku. IIpuyuuHbI
MHOT000pa3ust BELIeCTB.

2
2
OK 01
OK 04
2
12
2
OK 01
OK 02
OK 04
IIK 4.3
2
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IpaxTuueckoe 3ansiTue Ned

HomeHknaTypa HEOpPraHMYECKMX BELIECTB. HA3BAHUE BEIIECTBA HCXOAA U3 UX
XUMHYECKOH (DOPMYJIBI MM COCTABJICHHE XHUMHYECKOH (OPMyJIbI HCXOAS W3
HasBaHus BemectBa 1o MexnayHapomgHou (MIOITAK) wnu  TpuBHMambHOU
HOMEHKJIaType.

Pemmenune mpakTuyeckux 3aJaHui MO KITACCU(PUKALIIH, HOMEHKJIATY Pe U XUMHYECKIM
dopMynaM HEOPraHMYECKHUX BELIECTB pPA3JIMYHBIX KJIAaccOB (yrapHbId ras,
YIJIEKUCTIBIN Ta3, aMMUak, raiieHas U3BeCTb, HeralleHasl U3BeCTb, IUThEBas coAa U
OPYTUX). Ha3blBaTh U COCTABISTH (POPMYJIBI XUMHUYECKHUX BELIECTB, ONPENENATH
MPUHAAJIEIKHOCTD K KJIAcCy.

Uctounnkn xumuueckol uHPOpMauuu (CpeacTB MaccoBOl HH(OpPMALUH, CETh
Unreprner u npyrue). Ilouck mHOpMaruu mo Ha3BaHUSIM, HIEHTH(UKATOpPAM,
CTPYKTYPHBIM (OpMyJiam

CocraBneHne ypaBHEHMH XMMHUYECKUX PEAKIUil C yUYaCTHEM IMPOCTBIX U CIOKHBIX
HEOPraHWYEeCKUX BELIeCTB. METANIOB M HEMETaJUIOB, OKCHIOB METaJUIOB,
HEMETAJIOB U aM(pOTEPHBIX 3JIEMEHTOB, HEOPTaHWYECKUX KHCJIOT, OCHOBAHUH U
aM(OTEpHBIX THAPOKCUIOB, HEOPTaHWYECKUX COJIEH, XapaKTepH3YIOLINX WX
CBOWCTBA.

Pemenre mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha CBOWCTBA,
COCTaB, MOJy4YeHHE M O€30MacHOe HCIIOJIb30BAHHE BAKHEWUIINX HEOPTaHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOH NESITETbHOCTH YEJIOBEKa

Unentndukaiuss HEOPraHMYECKHUX BEIIECTB C HCIOJIb30BaHHEM UX (U3HUKO-
XUMHYECKHX CBOWMCTB, XapakTEPHBIX KadeCTBEHHBbIX peakuuil. KadecTBeHHBIE
peakuuu Ha cyJibdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS

Tema 3.2.
DU3zNKO-XxUMHUYECKUE CBOUCTBA
HEOPraHUYECKUX BELIECTB

Mertamnbl. Obuiue ¢usnuecKkne W XUMHUYECKHe CBOicTBa MeTauioB. (CrocoObl
MOJIYYCHHA. 3HayeHUe METAJIJIOB U HEMETAJIOB B Nnpupoac U KU3HCACATCIbHOCTHU
JeJoBeKa U oprann3MoB. Kopposust MeTannos: BUABI KOPPO3UH, CIIOCOOBI 3aIUTEI
METaJIJIOB OT KOPPO3UU.

Hewmeranner. O0mue ¢pusnyueckne M XUMUYECKUE CBOMCTBA HEMETAIJIOB. T HITHYHBIE
ceoiictBa HemertauioB 1V— VII rpymn Knaccudpukanmss ¥ HOMEHKIATypa
coeanHeHul HeMeTauioB. KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B PUPOLIE

OK 01
OK 02
IIK 4.3
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XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEINECTB (OKCHIOB,
TUAPOKCUIOB, KHCJIOT, COJied M Jp.). 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
MIPOCTBIX BEILIECTB, BOJOPOAHBIX COEIMHEHNH, BBICHIMX OKCUIOB U THAPOKCUIOB

Pa3zle.11 4, CTpoeHne H CBOHCTBA OpraHH4YeCcKHX BellecTB

28

Tema 4.1
Knaccupukauus, crpoeHue u
HOMEHKJIATypa OPraHHYEeCKUX

BELLECTB

IlosiBneHne u pa3BUTHE OPraHUYECKON XUMHUU Kak Hayku. lIpenmer opranudeckoi
XUMUHU. MecTO U 3HaueHHe OpraHn4ecKol XMMHUU B CUCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOCHHE KaK MOPSANOK COSIUHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJIeHTHOCTH. OCHOBHBIE MOJIOXKEHUSI TEOPUHU XUMUYECKOTO CTPOEHHS OPraHNUeCKHUX
coenuneHnii A.M. Bbytieposa. YriaepoaHblii CKeNET OPraHUYECKONW MOJIEKYJIbI.
3aBUCUMOCTb CBOICTB BELIECTB OT XMMHUYECKOrO CTpOeHus MousekyJ. M3omepus u
HU30MEPBHL.

ITonsitue o ¢yHkuMoHanmpHOH rpymme. Panukan. IlpuHimmnel kinaccudukaniu
OpraHUYeCcKUX coeauHeHul. MexayHapogHas HOMEHKJIATypa W MPHUHLMIIBI
HOMEHKJIATYypbl OpraHudecknx coenuHeHuii. I[lonatue 00 asoTcomepkammx
COEAMHEHUSX, OMOJOrMYeCKH aKTHBHBIX BEIIeCTBaX (YIJIEBOAAX, JKUPAxX, OenKax u
p.), BBICOKOMOJIEKYJSIPHBIX COSIUHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3ansaTue NeS

HomeHknatypa OpraHM4ecKHX COCOUHEHHMH OTHIEeNbHBIX KJIacCOB (HACBHIIEHHBIE,
HEHACBILIEHHbIE U apOMATHUYECKHE yTIIEBOJOPOIbI, CIIUPTHI, (PEHONBI, abICTU/BI,
KETOHBI, KapOOHOBbIe KHCIOTHI U Ap.) COCTaBIeHHE MOJHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (POPMyJ1 OPTAaHUUECKUX BELIECTB OTAEIbHBIX KJIACCOB, UCTIONB3YS UX
Ha3BaHMsI 110 CUCTEMATUYE€CKOH 1 TPUBHAIBHONH HOMEHKJIATYpe (3THIIEH, alleTHIIEH,
ruepuH, GeHou, GopMaIbIeru/l, YKCYCHAs KUCIOTA, TIULIHH).

Pacuerer mpocteiimeii  ¢GopMydBl  OPraHMYECKOH MOJEKYJbl, HCXOHOd U3
3JIEMEHTHOTO cocTaBa (B %0).

OK 01
IIK 4.3
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Tema 4.2
CBolicTBa OpraHN4eCcKUxX
COEIMHEHUN

PU3UKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COEOUHEHUN OTHENIbHBIX KJIACCOB
(ocobennoCTH KiIacCU(pUKALIMN U HOMEHKJIATYPbl BHYTPU KJIacCa, TOMOJIOTHYECKHUN
psin u obmast Gopmyia;, usomepus; GpU3NIecKre CBOWCTBA, XUMUYECKIE CBOWMCTBA,
crocoObl  TIOJIy4YEeHUs1) IPeeNIbHbIE  YIJIEBOAOPOAbI (aJKAHbI M  LIUKJIOAJKAHBI).
l'openue MeTaHa Kak ONMH U3 OCHOBHBIX UCTOYHHKOB TEIUIA B MPOMBIILIEHHOCTH U
ObiTy. CBOHCTBA MPUPOAHBIX YIJEBOJOPONOB, HAXOXICHWE B MPUPOAE U
MPUMEHEHNE aJIKAHOB.

HenpenenbHbie (akeHbI, aJKUHBI U AJTKAIUSHBI) U APOMATHUECKHUE YTIIEBOIOPOIBL.
I'openue auernnena Kak UICTOYHUKA BBICOKOTEMIIEPATY PHOTO TJIAMEHH [T CBAPKU
1 PE3KH METAJJIOB

Kucnoponconepskamme COeAMHEHUS: CIUPTHI U (PEHONBbI, KapOOHOBBIE KHCIOTHI,
AJIbACTUABI U KETOHDI,

Kucnoponconepskamme coenuHeHust: 3UPBDI, JKUPbI, YTIEBOIBL

IIpakTHyeckoe NpUMEHEHHE KUCIOPOJCONEPKALINX OPraHUYeCKUX COeNMHEHUN
(3TMNEHrUKONS, TuLeprHa, QeHona, GopManbaeruia, aueTalbAeruia, YKCyCHON
KUCJIOTBI). MblIa Kak COJMM BBICIIMX KapOOHOBBIX KHCIOT. Moromue CBOHCTBa
MBLJIa.

AzoTcomepkamme  coenMHeHHs:  (aMMHBI M aMHHOKHCIOTBL,  O€NKH).
BbICOKOMOJIEKYJIsIpHbIE COENMHEHUS] (CHHTETHYECKHE U OHOJIOTHUECKU-aKTHBHBIE).
MoHowmep, monumep, CTPyKTypHOe 3BeHO. IlonmnMepusamust STHIeHa KaKk OCHOBHOE
HAaIpaBJICHUE €r0 HCIOIb30BAHMUS.

I'eneTnyeckas CB3b MEXIY KJIACCAMH OPraHMYECKUX COEINUHEHUH

IIpaxTuueckoe 3ausiTue Ne6
CBoliCTBa OPTraHUYECKUX COSTMHEHUN OTIENbHBIX KJIACCOB (TPUBHAJIbHAS U

MEKIyHapOIHAsT HOMEHKJIATY Pa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI IOy YEeHUS )
npenenbHble (ATKaHbI M IUKJIOATKAHbI), HETIpeAeIbHbIC (ATKEHBI, ATIKUHB,
aJIKaMeHbl) U apPOMATUYECKHE YIJIEBOJOPOIBI, CIIUPTHI U (PEHOINBI, KapOOHOBBIE
KUCJIOTBI ¥ 3(PUPBL, AbJAETUABI U KETOHBI, aMUHBI 1 aMHHOKHCIIOTBHI,
BBICOKOMOJIEKY JIIPHBIE COETUHEHNS.

OK 01
OK 02
OK 04
IIK 4.3
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IIpakTuyeckoe 3ansiTue Ne7

CocraBneHne cxeM peakiuii (B TOM 4YHCJIE€ MO MNPEAIOKEHHBIM IENOYKaM
NpPEBpALICHUH), XapaKTePU3YIOIIUX XUMHUYECKHE CBOWCTBA  OPTaHUYECKHX
COEAMHEHU OTAETBHBIX KJIACCOB, CIOCOOBI UX TOTyYEHHUS U HA3BAHHE OPTaHUYECKUX
COCNMHEHUN MO TPUBUAJIBHOM WIM  MEXKAYHAPOAHOM  CHUCTEMATHYECKOHN
HOMEHKJIaType.

3anaHus Ha COCTABJIEHUE YPaBHEHUHM XUMUYECKUX PEaKIUil ¢ ydacTueM

OpraHMYEeCKUX BELECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs
ITonyuenune sTueHA U HM3y4EHHE €ro CBONCTB. MoOAEIMpPOBaHUE MOJIEKYJI U
XUMHUYECKHX MPEBpALleHH Ha IpUMepe dTaHa, STUJIeHa, alleTUIIeHa U JIp.

Tema 4.3
HNnenTudurkanms OpraHn4ecKimx
BEIIECTB, UX 3HAYCHUE U
MpUMEHEHUE B OBITOBON U
MPOU3BOACTBEHHOMN
NEeSITeIbHOCTH YeJIOBEKa

buooprannueckne coenuHenus. [IpumeHenne u OuoNOTHYEeCKask POJb YIJIEBOIOB.
OxucneHne yrjieBONOB — HCTOYHHK OHEPrUM JKUBBIX oOpraHu3MoB. OOmactu
npuMeHeHuss aMuHOKHCHOT. [lpeBpammeHuss OegKOB NHINM B  OpraHU3ME.
buonornveckue ¢yuknun OenkoB. buonormueckue ¢GyHKUMM KUpOB. Poub
OpPTaHUYECKON XUMUU B PELICHUH MPOOJIeM MUIIEBOM Oe30MacHOCTH

Ponb oprannueckoll XUMHH B PELISHUH MPOOJIEM SHEPreTHIECKO Oe30MacHOCTH, B
Pa3BUTHU MECOULUHBI, CO3aHUN HOBBIX MAaTCPUAJIOB, HOBBIX MCTOYHUKOB SHCPIrUA
(anmpTepHATUBHBIE HWCTOYHWKU SHeprud). OmacHOCTh BO3NEHCTBHA HA JKUBBIE
OpTaHU3MbIl OPTaHUYCCKUX BCHICCTB OTACJIBbHBIX KJIACCOB (er'IeBOI[OpOI[bI, CIIUPTHI,
(I)GHO.]'IBI, XJIOPOPTaHUYICCKUE MPOU3BOAHLBIC, aJIbACTUAbI 1 ,[[p.), CMBICJI TTOKAa3aTeJIsAz
MIPEAEbHO NOMYCTUMON KOHLICHTpaLuu

IIpakTuyeckoe 3ansTue Ne§

Unentndukanuss OpraHUYECKUX COCOUHEHUH OTHEeNbHBIX KJIACCOB (Ha TNpUMEpe
aNbAErUAOB, KPaXMaa, YKCYyCHON KUCIIOTEI, O€JNKOB U T.I1.) C UCIOJb30BAHUEM HX
(U3UKO-XUMHUYECKUX CBOMCTB U  XapPaKTEPHbIX  KAaYECTBEHHBIX  PEAKIHiL.
Henatypauus Oenka npu HarpeBaHuu. L{BeTHble peakuuu OenkoB. Bo3HHKHOBEHHE
AHAJIMTUYECKOTO CUTHANa C TOUKH 3PEHUs] XUMHUYECKHX [TPOLIECCOB MPU NMPOTEKaHUU
KQ4eCTBEHHOH peaKkLH, TO3BOJLIIOMEH HACHTUPUIMPOBATh MPENJIOKECHHBIC
OpraHUYeCcKHue BellecTBa

OK 01
OK 02
OK 04
IIK 4.3

Pa3nen S. Kunernueckue u TepMoaAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHHS XHMHYECKHX PeAKIHIA
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Tema 5.1

CKOpOCTb XUMUYECKUX PEAKLIHH.

XUMHUYECKOE PABHOBECHE

CkopocTb peakiuy, €€ 3aBHCUMOCTb OT pa3jM4yHbIX (PAKTOPOB: MPHPOIBI
pearupyouux BeLIECTB, KOHLIEHTPALMM pearupyroluxX BelecTB, TeMIepaTyprl U
IUTOIIAIA PEAKIIMOHHON MOBEPXHOCTH. TeruoBble 3Q()eKThl XUMHUUECKUX PEaKIIHi.
DK30- U S3HIOTEPMHUUECKHE, PEAKIUH.

OOpaTumocTh peakunii. XHMHYECKOE PABHOBECHE U €r0 CMENEHUE MO NeHCTBUEM
pa3nuuHbIX (PAaKTOpPOB (KOHLEHTpPALMsl PEAreHTOB WM TNPONYKTOB PEaKLHH,
IaBJIEHUE, TEMIepaTypa) Ui CO3JaHHsS ONTHMAJIbHBIX VCJIOBHH MPOTEKAHHS
xuMmuuecknx npoueccos. Ipunnun Jle larense

IIpakTuyeckoe 3ansTue Ne9

Pemenne npakTHKO-OPHEHTHPOBAHHBIX 33JaHUH HA aHATTN3 (PAKTOPOB, BIUSIOLINX HA
U3MEHEHUE CKOPOCTH XHMHMYECKOW peakluu, B T.4. C MO3ULUH 3SKOJOTMYECKH
1es1ecoo0pa3HOro MOBEASHHS B OBITY U TPYAOBOH JESTEIbHOCTH B LIEJISIX COXPAHEHUS
CBOET0 3[I0POBbs U OKPYIKAIOLIEH NPUPOAHON CPEADL.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha NPUMEHeHue npuHuuna Jle-
Illatenbe Anst HaxOXKIEHWsS] HANPABJICHHS CMELICHUS PAaBHOBECUS XHMHUYECKOU
peakuuy 1 aHaiu3 (aKTOPOB, BIMSIIOINX HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS

OK 01
OK 02
IIK 4.3

Pa3nena 6. Pacrsopsl

Tema 6.1

ITonsTue o pacrBopax

PactBoperne kak  ¢usmko-xumuueckuii  mpouecc. PactBopel.  CrocoObl
IPUTOTOBJIEHUSI PacTBOPOB. PacTBopumocTb. MaccoBast [0NIsL  PacTBOPEHHOIO
BemecTBa. CMBICT TOKa3aTesl MPEeNbHO JONMyCTUMOH KOHIEHTPALWMU U €ro
HCTIONIb30BAHNE B OLIEHKE SKOJIOTN4IeCKON 0e30MacHOCTH.

[IpaBuna 3KOJOTHYECKH ILe1ecO0OpPa3HOro TMOBEASHHss B OBITY U TPYAOBOH
JESTEJIbHOCTH B LEJSIX COXPAHEHUsl CBOETO 3[0POBbSl U OKPYIKAIOIIEH MPUPOAHOU
Cpenbl, OACHOCTb BO3ACUCTBHUS HA KUBBIE OPraHU3MbI ONPEIEJIEHHBIX BEIIECTB.
Pemenne mNpakTUKO-OPUEHTUPOBAHHBIX PAaCUETHBIX 3aJaHUl Ha pPacTBOPHI,
HCIIOJIb3YyeMble B OBITOBOH M MPOU3BOACTBEHHOM JIESITEIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 07
IIK 4.3
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IpaxkTuueckoe 3ansitue Nel0

[IpuroroBnenue pacTBOPOB 3aJaHHOH (MacCOBOM, %) KOHLIEHTPALIUH (C IPAKTHKO-
OPUEHTHUPOBAHHBIMH BOIPOCAMH) U OTIPENEIEHUE CPENbl BOIHBIX PACTBOPOB.
Pemenue 3ana4 Ha MPUTOTOBJIEHUE PACTBOPOB

IIpodeccunoHaIbHO-OPUEHTHPOBAHHOE COAEpP:KaAHUE

Pasznen 7. Xumus B ObITY H IPOU3BOACTBEHHOI AeATEJTbHOCTH YeJI0BEKA

Tema 7.1
Xumust B ObITY U
MIPOU3BOACTBEHHOMN

NEsITeJIbHOCTH YeJI0BEKa

Hoselilnue OOCTUMKEHUS XUMHUYECKONM HAyKH U XUMHUYECKOH TexHouoruu. Posb
XUMUU B 00€CTIEYSHUH KOJIOTUIECKOM, SHEPTeTUIECKON U MUIIEBOH 0€30MacHOCTH,
pa3BuTHM MeauIuHbBL [IpaBuia moucka W aHajau3a XUMHYeCKOW mH(popmarmu u3
pa3JMYHBIX HMCTOYHUKOB (HaydHass W yueOHO-Hay4yHasi JUTepaTypa, CPeacTBa
MaccoBol nH(popmanuu, cetb UHTEpHET)

IpaxTuueckoe 3ausaTue Nell

ITouck u aHanu3 KEHCOB O MPUMEHEHUU XUMHUYECKHUX BELIECTB U TEXHOJOTHH C
y4eToM Oynyiuei mnpodeCCHOHATbHOW AESITebHOCTH MO TeMaM. BaKHEUIIHe
CTPOUTEJIbHBIE MaTepHajbl, KOHCTPYKLUMOHHBIE MaTepuajbl, KpPacKu, CTEKJIO,
KepaMuKa, MaTepuasbl 1l 3JEKTPOHUKH, HAHOMATepUaJIbl, TEKCTUJIbHBIE BOJIOKHA,
UCTOYHUKH SHEPTUH, OPraHUYeCKHe W MHUHEpaIbHbIe YIOOpPEHUs, JIeKapCTBEHHbBIC
BEIIECTBA, OBITOBAST XUMHUSI.

[paxkTuueckoe 3ansitue Nel2

3ammra: IIpencraBnenne pe3ynbTaToB peLIeHHs KeHCOB B (POpMeE MHHHU-IOKIIAA C
MIPE3CHTaALNECH

OK 01
OK 02
OK 04
OK 07
IIK 4.3

JudppepeHuupoBaHHbIH 3a4eT

nTOoro

78
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3. YCJIIOBUA PEAJIN3AIINN HHPOI'PAMMbI
OBIIIEOBPA3OBATEJIBHON JUCOUTLIAHBI

3.1. TpeGoBaHus K MUHUMAJIBHOMY MATEPHAJIBLHO-TEXHHUYECKOMY
o0ecne4YeHu o

Peanuzanus mporpaMMbl AUCHMAIIIMHBL TPEOYET HAJIMUMS Yy4eOHOro KaOuHETa
«XUMUS U/ AT yUYEOHOU XMMUYECKOH JTabopaToOpuH.
O6opynoBanne y4e0HOTro KaOUHeTa:
- MOCAI0YHBIE MECTA M0 KOJIMYECTBY O0YUAKOIINXCS,
- paboyee MECTO MPENoIaBaTes;
- TOCKa KJIaccHast
- y4€OHO-METOINYECKOE OOECTICUEHHUE,
- KOMIUIEKT Y4YeOHO-HArsAHBIX MOCOOMHA MO MUCHUIUIMHE «XWUMUsD (CTEHIBL,
CXEMBbI, TaOMWIbl, OMOPHBIE KOHCIEKTHI, Yy4YeOHblE MOCOOMS, CHPABOYHBIC
Marepuanbl, HAOOPBl  IMIAPOCTEP)KHEBBIX ~ MOJACNEH  MOJEKYJ,  MOJEIH
KPUCTAUIMYECKUX PEIICTOK, KOJUIEKIIMA MPOCTBIX M CJIOXHBIX BELICCTB W/WIIA
KOJUIEKIIAM TOJTMMEPOB; KOJUIEKIHS TOPHBIX MOPOJ 1 MUHEPAJIOB);
- Habop mocy 1bl, 000PYAOBAHUS K PEAKTUBOB JUIsl AEMOHCTPALMOHHOTO
SKCIIEPUMEHTA U JTA0OPATOPHBIX OMBITOB.
Texnuueckue cpeacrBa 00y4eHus:
- KOMITBIOTEP € YCTPOHCTBOM MPOU3BEACHHUS 3BYKA,
- IPUHTED;
- MYJIETUMEINA-TIPOCKTOP;
- 3KpaH

3.2. Uupopmanuonnoe obdecneyenne o0y4eHusi. IlepedyeHb pexkoMeHayeMbIxX
y4eOHbIX u3nanmii, UHTepHeT-pecypcoB, 1ONOJTHUTEILHOMH JIUTEPATYPbI

i1 o0y4aromuxcst
1.Adunorenosa U.B.
Xumus: y4eOHUK U MPAKTUKYM JAJIsl CPEAHETO MPOPECCUOHATTBHOTO
oOpazoanus/M.B.Apunorenona,J1.B.badbkos,B.A Ilonkos — 2¢ u3a.,-ucnp. U
nor.- Mocksa: M3narensctBo FOpaidt, 2025. - 291c¢
Pexum noctyna: https://urait.ru/viewer/himiya-513807#page/S

Jns npenoaasareei

Koncturymmst ~ Poccuiickoit  ®deaepaiin (IpHHATA ~ BCEHAPOIHBIM
ronocoBanuemM 12.12.1993) (¢ y4eToM MOMPaBOK, BHECEHHBIX (eacpaTbHBIMU

22



KOHCTUTYLIMOHHAMHK 3akoHamu P® o nonpaskax k Koncruryuuu PO ot 30.12.2008
Ne 6-0K3, ot 30.12.2008 Ne 7-OK3) // C3 PO. — 2009. — Ne 4. — Cr. 445.
®denepaibHbli 3aK0H 0T 29.12. 2012 Ne 273-D3 (B pea. penepaabHbIX 3aKOHOB
ot 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014 Ne
11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Neo 84- @3, ot 27.05.2014 Ne 135-
@3, ot 04.06.2014 No 148-®3, ¢ u3M., BHECEHHBIMU DeAcpATBHBIM 3aKOHOM OT
04.06.2014 Ne 145-®3) «O06 obpazoBanuu B Poccuiickoii denepanmimy.

[Tpuka3 MunoOpnayku Poccum ot 17.05.2012 No 413 «OO yTBep:KIECHUU
(enepaIbHOrO0  rOCyAapCTBEHHOIO  00pa30BATENBHOIO  CTAHAAPTA  CPEIHETO
(mojHOrO) 001Iero 0OpazoBaHus» (3apeructTpupoBad B Muntocte PO 07.06.2012
No 24480.

[Tpukaz MwunoOpHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuun
u3MeHeHnii B Ilpumkaz MunuctepcTtBa oOpa3oBaHusi W Hayku Poccuiickoi
Oenepanmn - ot 17.05.2012 Ne 413 "OO6 yTBepkacHun (eAcpaaTbHOTrO
rOCyJapCTBEHHOTO0 00pa30BaTENIbHOIO CTaHJAapTa CPEeAHEro (MOJIHOrO) OOLIEro
oOpazoBaHus"».

[Tucemo /lemaprameHTa rocyJapCTBEHHOM MOJMTUKHA B CHEPE MOATOTOBKH
pabounx kampoB u IO MwunoOGpHayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHaMu Mo OpraHu3aluy MOJYYECHHs] CPEAHEr0 00mero odpa3oBaHUs B
npenenax OCBOCHHs 00pa30BaTEIbHBIX MPOrPaMM CPEAHETO MPOPECCHOHATBHOTO
oOpazoBanusi Ha 0a3e OCHOBHOro 0o0mIero oOpa3oBaHUsi C y4eTOM TpPeOOBaHUI
(enepalibHBIX TOCYJAPCTBEHHBIX O0pa30BATENbHBIX CTAHAAPTOB M MOJIY4YaeMOM
npo(eccuu Win CeNUaJIbHOCTH CPETHETO MPOPECCHOHATTEHOTO 00pa30BaHUS .

HNHaTepHeT-pecypcnl

www.fcior.edu.ru (deaepanbHbiii HEHTP HHHOPMALUOHHO-00PA30BATENBHBIX
pecypcoB — DOIUOP).

http://www.window.edu.tu (EnguHoe OKkHO pAocTyma K oOpa3oBaTeibHBIM
pecypcam MHTEpHETA MO XUMUK )

https://resh.edu.ru (Poccuiickas 3aeKTPOHHAS MIKOJIA)
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I[OHOJ'IHI/ITCJILHLIC HCTOYHHKH

1.Pocun V.B., Xumus. Y4eOHUK U 3aJa4HUK JJIS CPEIHET0 TPO(PECCHOHATIEHOTO
obpazosanust/ 1.B.Pocun,JI. /. Tomuna, C.H.ConoBbeB - MockBa: M3nareabcTBo

IOpaiir, 2025. - 420c
Pexxum noctyma: https://urait.tu/viewer/himiya-uchebnik-i-zadachnik-

5120224#page/S
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4. KOHTPOJIb n

OIEHKA

PE3VYJIBTATOB

OBIIEOBPA3OBATEJILHON JUCHUTILJIAHBI

KoHTpone ¥ OLEHKAa pe3ysbTaroB OCBOCHHUs 00mMe0o0pa3oBaTENbHOM
JUCLUATIIIMHBL PACKPBIBACTCS Y€pe3 AMCLUIIMHAPHBIE PE3YJIbTAThI, HAPABICHHBIC
Ha (OpMUPOBAaHKE OOMMX M MPOPECCHOHATBHBIX KOMIETCHIMH MO pasjesiaM U
TEMaM COJAEPKaHMsl yueOHOTo Mareprania

Oo6masn / Pa3zpen / Tema Tun oeHOYHbIX
npogeccHoHANbLHAA MEpONPHUSITHH
KOMTETEHIHS
OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2
OK 02 Tema 1.2 Tema 3.2 TectupoBanue
OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, BrinonHeHne npakTHYEeCKUX
Tema 4.3, Tema5.1 ,Tema 6.1 3aMaHuN
OK 02 Tema 1.2 , Tema 4.2, Tema 4.3, TemaS.1,
Tema 6.1
OK 04 Tema 4.2, Tema 4.3,
OK 07 Tema 6.1, Tema 7.1
OK 01 Tema 1.1, Tema 2.1, Tema 2.2, Tema 3.1, | Pemenue 3amaq
Tema 3.2, Tema 4.1, Tema 4.2, Tema 6.1
OK 02 Tema 3.2, Tema 4.2, Tema 6.1
OK 04 Tema 2.1, Tema 2.2, Tema 4.2,
OK 07 Tema 6.1
OK 1,0K 2, OK 4, Tema 7.1 Boemonnenne w  3amuTa
OK 07, TIK 4.3 KeMCoB
OK 1,0K 2, OK 4, Pasnen 1 Pasmen 2 Paspmen 3 Pasgen 4, | duddepenumpoBaHHbIi

IIK 4.3

Pasnen 5 Pasnen 6

3a4eT

25




26



		2025-06-20T14:29:07+0300
	Кодзаева Бэлла Муратовна




