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1. OBIIIASA  XAPAKTEPUCTHUKA PABOYEWM ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCHOUILTAHBI « XUMUSI»

1.1. MecTO AMCUMIVIMHBI B CTPYKType O00pa3oBaTe/IbHOI NPOrpaMmbl
CIIO:

OO0wmeoOpa3oBareiibHas TUCLHUILIMHA « XHMHs» SBISCTCA 00S3aTENIbHON YaCThbIO
0011e00pa30BaTENBHOI0 MUKIA 00pa30BaTENbHON MPOrPaMMbl B COOTBETCTBUU C
OI'OC CIIO mno cnemmanbHOcTH 23.02.04 TexHuueckas JKCIUTyaTanus
NOIbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAlIMH U 000pyI0oBaHUs (
1O OTPACTISAM).

1.2. Henn 1 nyIaHUPyeMbIe Pe3yJabTATHI OCBOCHUS THCHUIJINHbBI:

1.2.1. llesim 1 3a7a49¥ AUCHMIIMHBI

@OopMUPOBAHUE Y CTYIECHTOB NPEACTABICHUS O XUMHYECKOW COCTaBJISIOLLEN
€CTECTBEHHO-HAYYHOW KAPTUHBI MHPA KakKk OCHOBBI NPHHATHS PELICHUI B
JKU3HEHHBIX W TPOM3BOJCTBEHHBIX CUTYalMsAX, OTBETCTBEHHOI'O IIOBEICHHUS B
IIPUPOIHOM Cpefie.

3agaum JMCUHMILINHBI:

1) cdopMupoBaTh TMOHUMAHUE 3aKOHOMEPHOCTEH NTPOTEKAHUS XUMHYECKUAX
ITPOLIECCOB U SBJICHHUI B OKPY’KAIOIIEH Cpelie, UEIOCTHON HAYYHOW KapTHHBI MUPA,
B3aMMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (POPMYJIBI HEOPraHMYECKMX W OPraHu4eCKHX
BCUICCTB, YPABHCHMS  XMMWYECKMX  pEakuui, OOBSICHATH MX  CMBICI,
MHTEPIPETUPOBATDH PE3YIBTATH XUMUUECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTb  HABBIKM  MPOBEACHUS  MPOCTEHIIAX  XMUMHYECKUX
SKCIECPUMEHTAJBHBIX HUCCIICIOBAHUNA C COOJIFONECHWEM TPaBWI  OE€30MacHOIro
oOpalieHus ¢ BEIIECTBAMU U JTA0OPaTOPHBIM 000PYI0BAHUEM

4) pa3BUTh YMEHHs HCIOJIB30BaTh HMH(MOPMALMIO XMMHUYECKOTO XapakTepa W3
Pa3IMYHBIX HCTOYHUKOB;

5) copMupoBaTh YMEHHsI TPOrHO3UPOBATH MOCIEACTBHAS CBOEH JEATEILHOCTH W
TEXHOJIOTHA JIJIsl Pa3BUTUS COLMATIBHONU U TPOU3BOACTBEHHOM CeED.

6) chopMHpOBaTh MOHUMAHUE 3HAYUMOCTH JOCTHIKCHHM XUMWYECKOHW HAyKH W



1.2.2. TlnaHupyemble pe3yJbTaThl OCBOCHUS 001Ieco0pa3zoBaTebHOi aucuuinibel B cooTBeTcTBUM ¢ PI'OC CIIO u Ha

ocHose PI'OC CTIO
Kon u HanmenoBaHue [InanrpyeMble pe3yabTaThl OCBOEHUS IACHUILIHHBI
(opMuUpyEMBIX OO0mue JIMCIUIUTMHAPHBIE
KOMOETCHIMN

OK 01. Beibuparb
cnocoObl pEUICHUS 3a1a4
npodecCuoHaTbHON
JeAaTENbHOCTH
MPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu TpyA0BOT0 BOCIIUTAHMS
- TOTOBHOCTH K TPYdy, OCO3HAHHME IEHHOCTHU
MAacTepCTBa, TPYA0MO0HE;

- TOTOBHOCTb K AaKTHBHOW  JESATEIbHOCTH
TEXHOJIOTUYECKOM 51 COLMAIIbHOMN
HAMPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH,
IUIAHAPOBATh M CAMOCTOSITEJIBHO — BBIMOJHSTH
TaKyH0 ACITENBbHOCTD,

- MHTEPEC K pa3IMYHBIM cepam
npo(EeCCUOHATIEHOM AEITETEHOCTH,

OBiageHue  YHUBEPCAJIbHBIMH  y4eOHBIMH
NMO3HABATEJbLHBIMU JACHiCTBUSIMH:

a) 0a30BbIC JIOTHYECKHE NCHCTBHSL:

- CaMOCTOSATEITBHO (dopmynarpoBaTh 17}
aKTyaJu3upoBaTh NPOOIEMY, pacCMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBIWBATH CYLICCTBECHHBIM TPHU3HAK WIIN
OCHOBaHHUSl JJis CpaBHEHMS, KiIacCU(UKAMKA W
000011ICHNS,

- OMpEeACNaATh IeNu ACATEIbHOCTH,
napaMeTpbl U KPUTEPUH UX TOCTHIKCHUS,
- BBISIBJISTh 3aKOHOMEPHOCTH M MPOTHBOPEUMS B
paccMaTpPUBAEMBIX SIBIICHUSX

3aaaBaTb

- BJIAJACTh CHUCTEMOM XMMHYCCKMX 3HAHWMH,
KOTOpas  BKJIFOYAECT:  OCHOBOIOJIArarollne
MNOHATHS  (XUMHUYECKHI  DJIIEMEHT, aToM,
JJEKTPOHHAs 000J04YKa aroMa, s-, p-, d-
DJICKTPOHHBIE ~ OpPOMTaIM  aTOMOB,  HOH,
MOJICKYJIa, BAJICHTHOCTb,
BIEKTPOOTPUIIATENIBHOCTD, CTEIEHb
OKUCIICHHS, XMMHWYECKasl CBA3b, MOIJIb,
MOJIIpHAsi ~ Macca, MOJISIpHBIA ~ 00beM,
VIJIEPOAHBIA  CKENET,  (PyHKIIMOHAJIbHAS
rpynmna, paavKan, HW30MEpUs, H30MEpHI,
TOMOJIOTHYECKH I pan, TOMOJIOTH,
YTJIEBOIOPOABIL, KHUCJIOPO/I- u
a30TCOACPIKAIINE COCJIMHEHUS,
OMOJIOTUYECKH BEIIIECTBA
(yrmeBoawl, KUpbl, O€JIKH), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COCIMHEHUS,
KPUCTAJUTMYECKas peleTKa, THIIBI
XUMUYECKAX  Peakiuil  (OKUCIIUTEIbHO-
BOCCTAaHOBHUTEJIbHEIE, 3K30-1
SHJIOTEPMUYECKUE, peakuuu HOHHOI'0
oOMeHa), pacTBop, AJIEKTPOJINTHI,

AKTUBHBIC




- BHOCHUTHb KOPPEKTUBBI B  JEATCIIBHOCTB,
OLICHWBATh COOTBETCTBUE PE3YJIbTATOB IIENSIM,
OLICHWBATh PUCKH MOCICACTBUIN ACITEILHOCTH,

- pa3BMBaTh KPEATHBHOE MBIIICHUE TTPU PEIICHUN
JKU3HCHHBIX MPOOJIEM

0) 0a3oBbIe HCC/IEA0BATEILCKHE el CTBUS

- BJQACTh HaBbIKAMHU Y4eOHO-MCCIIEA0BATEIBCKOM
U TPOCKTHOW  ACATENLHOCTH,  HaBBIKAMHM
paspelieHus mpodJIEM;

- BBISBJIATH TPUYMHHO-CIICCTBEHHBIC CBSI3U W
aKTyaJu3UpOBATh 3a/1a4y, BbIABUTATh THUIOTE3Y €€
pelieHus, HAXOJUTh apryMEHTHI JUTS
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHUH, 3a7aBaTh
napaMeTpbl ¥ KPUTCPUH PEIICHHUS,

- aHaJM3WPOBATH MOJYUYCHHBIC B XOJAC PEIICHUS
3a7a4M Pe3ybTaThl, KPUTUUYCCKU OICHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3MPOBAThH HM3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTHL 3HAHUS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIACTH JKU3HEACATEIIBHOCTH,

- yYMeThb HWHTErPUPOBaTh 3HAHWS W3 Pa3HbBIX
OPEIMETHBIX 00JIACTEN;

- BBIABUTATh  HOBBIE  HWJCHM, TMpeajararb
OPUTHUHAJILHBIC TIOIXO/IbI U PEIICHMS,
- COCOOHOCTH UX HUCIIOJIB30BAHM S B

[T03HABATEILHON W COLMATIBHON IIPAKTUKE

HEDJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
JMCCOLIMALIUS, OKMCIUTETb, BOCCTAHOBUTEITD,
CKOPOCTh XMMHUECKOM PeaKIMy, XUMHUIECKOE
paBHOBECHE), TEOPUM W 3aKOHBI (Teopus

XUMUYECKOIO  CTPOCHUST  OPraHMYeCKuX
Bemects AM. bytnepoBa,  Teopus
ANEKTPOJIUTHYECKON JIUCCOLUALINH,

nepuonnyecknit 3axkon .M. Mennaeneesa,
3aKOH COXPAHEHUS MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU I SA3BIK XUMWH,
(haKTOJIOTUUECKNE CBEACHUS O CBOMCTBAX,

COCTaBeE, MOJIYYCHUH u 0e301acHOM
HUCIOJIb30BAHUH BOKHEHUIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB B
ObITY W  TPAKTUYECKOH  JEATEIBHOCTH
YEJIOBEKA,

- YMETh BBISABIIATH XaPAKTEPHBIE NMPU3HAKH U
B3aUMOCBS3b M3YYEHHBIX MOHSTHUM,
MIPUMEHATE COOTBETCTBYIOIKAE TMMOHATHS TIPU
ONUCAHUU CTPOEHUSA 51 CBOMCTB

HCOPraHu4CCKUX U OpraHudCCKuXx BCIICCTB U
ux npeBpameHHﬁ; BBIABJIATE B3aMMOCBA3b

XUMUYECKMX 3HAaHWA C TOHATUSMUA W
NPEACTABICHUIMHA APYTux
€CTECTBEHHOHAYYHBIX NPEAMETOB;

- YMETh  MCHOJIb30BaTh  HAMMEHOBAHUS

XAMHUYECKUX COCOUHEHHUIN MEXIYyHAPOIHOIO
COI03a TEOPETHUYECCKON W NPUKIAJIHON XUMHUHU




W TPUBHAIBHBIC HA3BAHWUS  BAKHCHIINX
BCIIECTB (ATWICH, alECTUJIEH, T[JIUIEPHH,
(denon, Qopmanbacru, YKCyCHas KHUCJIOTA,
[JIMOAH, YTapHbBIl ra3, VYIJIEKUCIBIA Tas,
aMMHaK, TralieHas W3BECTh, HETAIICHAS
U3BECTh, TNUTHEBAs CcoJa W JIPYTHX),
COCTaBJISATh (POPMYJIBI HEOPraHWYECKUX U
OPraHUYCCKUX BEIIIECTB, YPaBHCHHS
XUMUYECKUX PEAKIUH, OOBSICHATH UX CMBICI,
MMOJATBEPXKIATh  XAPAKTEPHBIE XUMUYECKUE
CBOMCTBA  BCIIECTB  COOTBETCTBYIOIIMMU
DKCIICPUMCHTAMU W 3alKCSIMU  YPABHCHUH
XUMHAYECKUX PEAKLINIL,

- YMETh YCTAHABIIMBATH NPUHAICKHOCTh

M3YYEHHBIX HEOPraHWYECKUX 51
OPraHMYEeCKUX BEIIECTB K OIPEICICHHBIM
Kjaccam 51 rpymnnam COCIMHEHNH,

XapaKTEPU30BaTh MX COCTaB W BAXKHEHIINE
CBOKMCTBA, OMNPENCTATbH BHJbI XUMHUYECKHX
CBsI3CH (KOBaJICHTHaA, HWOHHA,
METAJUIMYECKAs, BOJOPOJHAs ), THIIBI
KPUCTAJUTHYECKHUX PEILIECTOK BEIIIECTB;
KJIACCU(PUIIMPOBATh XUMUUYECKHUE PEAKIIHH,

- chopMHpoOBaTh  MPEACTABJICHHUS: 0
XUMHYECKOMN COCTaBJISAIOIIEH
€CTECTBCHHOHAYYHOH KapTUHBI MHUpA, POJIU
XUMUW B TO3HAHWW SIBJICHUWA NPHUPOJBI, B
(OpPMHUPOBAHUM MBINUICHUS W KYJBTYPbI




JMYHOCTH, ee (YHKIMOHAIBHOHN
IPaMOTHOCTH, HEOOXOAMMOW JJsl PEIICHUs
NPaKTHYECCKUX  33Ja4 W JKOJIOTMYECKH
00OOCHOBAaHHOTO  OTHOLICHHS K  CBOEMY
3I0POBBIO U MTPUPOTHOM CPEAE;

- YMETh MPOBOJIUTH PACUYETHI MO XUMUUYECKUM
GopMynaM M  ypaBHCHHSM XHMHYECKUX
peakuuii ¢ MCHONb30BAHUEM (PU3MYECCKHUX
BEJIMYMH, XapPaKTEPU3YIOIMMX BEUIECTBA C
KOJINYECTBEHHONW CTOPOHBI: MaccCel, 00bema
(HOpMAaJIbHbIE YCJIOBHsSI) Ta30B, KOJIHMYECTBA
BELICCTBA, M CIOJIb30BATh CUCTEMHBIE
XUMHUUYECKUE 3HAHUS JUIsl IPUHATHS PEIICHUHA
B KOHKDPETHBIX JKM3HEHHBIX CHUTYalUsX,
CBS3aHHBIX  C  BENIECTBAMH M HX
OPUMEHEHUEM

OK 02. Ucnons30Barb
COBPEMEHHBIE CPEJICTBA
NOKCKA, aHAIN3a U
WHTEPIPETALNA
uH(pOpMaLH 1
WH(OPMALIMOHHBIE
TEXHOJIOTHH IS
BBINOJTHCHHS 33124
npodecCuoHaTbHON
JESITEILHOCTH

B o0s1acTH HEHHOCTH HAYYHOTO MO3HAHUS

- c(hOPMHPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHsT HAyKd W OOIIECCTBCHHOW MPAKTHKH,
OCHOBAHHOT'O Ha JMAJIore KYJIBTYD,
CHOCOOCTBYIOLIETO OCO3HAHWIO CBOErO0 MECTa B
MOJUKYJIETYPHOM MHUPE;

- COBEPIICHCTBOBAHUE A3BIKOBOW W YHATATEIHCKOMN
KYJIBTYPBl KaK CPEACTBA B3aUMOACHCTBUSA MEXKIY
JIFOABMHU M TIO3HAHUS MUPA,

- OCO3HAHUE LEHHOCTU HAYYHOW JEATEIBHOCTH,
FOTOBHOCTh ~ OCYUIECTBJISITh ~ MPOEKTHYKD U

- yMETh IUIAHUPOBATh W  BBINOJHATH
XUMUYECKHIA OKCIEPUMEHT (MPEBpAILCHUS
OPraHUYECKMX BEIIECTB INPHA HAIPEBAHUH,
MOJIyYEHUE STUIIEHA U U3YUYEHHUE €r0 CBOWCTB,
KQUECTBCHHBIC PEAKLMA HA  aJbICTHIBI,
KpaxMmayi, YKCYCHYI KHCIIOTY, JEHATypauus
OENTKOB NMPU HArpEBaHWM, L[BETHBIC PEAKUUU

O€nKOB, TPOBOJAUTHL  PEaKlMU HMOHHOTO
oOMEHa,  ompenensaTb  Cpeay  BOJHBIX
pacTBOPOB, KAYECTBEHHBIE PEAKIMU  Ha
cysbar-, kapOoHaT- U XJIOPUJ-aHUOHBI, HA
KaTHOH aMMOHMUS,; pelarhb




UCCIIEI0BATEIIBCKY HO NEATENBHOCTD
WHAWBHUAYAJIGHO U B TPYIIIIE;
OBnaseHue  yHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbLHBIMU /ICHiCTBUSIMM:

B) pa0dora ¢ nHpopmanmeii:

- BJIAJICTh HaBBIKAMM MOJYYEHUS WH(OpPMALUU U3
VUCTOYHUKOB PAa3HBIX TUIOB, CaMOCTOSITEILHO
OCYILECTBIIATh MONUCK, AHAIU3, CUCTEMATU3ALMIO U
MHTEPIPETALNIO UHPOPMALUN PA3JIAYHBIX BUJOB
1 (OpM MPEICTABICHUS,

- cO37aBaTh TEKCThl B PA3NIMUHBIX (opmarax c
YU4ETOM Ha3HAYCHHUS HMHPOpPMALMA W LETEBOM
ayaIUTOPUM, BBIOMpPas ONTUMAIBHYIO  (Qopmy
NPEICTABJICHUS U BU3YAIH3ALIH;

- OUECHWBAThb JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(poOpMalMK, €€ COOTBETCTBUEC MNPABOBBIM H
MOPaIbHO-3THYECKAM HOPMaM;

- MCNOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX W
KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B PEIICHUH

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHu3allMOHHBIX  3a7a4 € COOMIOJECHUEM
TpeOOBAHMI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUCHBI, PECYPCOCOCPEKECHUS, TMPABOBBIX U
AOTUYECKUX  HOPM, HOPM  HWH(OPMAIMOHHON
0€30MacHOCTH,

- BIIAJCTh HaBBIKAMH PACMO3HABAHMS W 3aIUTHI
uHpopmarnu, WHPOPMAIMOHHONW O€30MaCHOCTH
JIMYHOCTH,

SKCIICPUMEHTAIIBHBIE  33Ja4d O  TEMaM
"Metaiel" u "Hemeramibsl") B COOTBETCTBUH
C MpaBWIAMH TEXHUKHA O€30MaCHOCTH MPHU
OOpalleHnn ¢ BEIECTBAMH MU J1a00paTOPHBIM
00OpYZIOBAHUEM; TIPEACTABIIATE PE3YJIBTATHI
XUMHUYECKOT0 SKCIEPUMEHTA B (POpME 3anucu
VPAaBHEHHI COOTBETCTBYIOIIUX PEAKIUNA H
(OopMyTMpPOBaTh BBIBOJIBI HAa OCHOBE 3THUX

PE3YJIbTaTOB,;

- yYMETb  AHAJIM3UPOBATh  XUMHUUYECKYIO
WH(DOPMALMIO, TOJYYaeMyK0 M3  PasHbIX
MCTOYHHUKOB (cpencts MaccoBOM

uH(popmanmu, cetb UHTEPHET U APYTHE),

- BIQJCTh OCHOBHBIMH METOJAaMH HAYYHOIO
MO3HAHUSI BELIECTB M XUMHUYECCKUX SIBJICHUI
(HaOMIOICHUE, U3MEPECHME, OSKCIEPUMEHT,
MOJICJIMPOBAHUE),

- YMETh MPOBOJUTH PACUYETHI MO XUMUUYECKUM
GopMynaM M  ypaBHCHHSM XHMHYECKUX
peakuuii ¢ MCHONb30BAHUEM (PU3MYECCKHUX
BEJIMUMH, XapaKTEPU3YIOIUMX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI. MAacchl, 00beMa
(HOpMAaJIbHbIE YCJIOBHsSI) Ta30B, KOJIHMYECTBA
BEIIECTBA, M CIOJIb30BATh CUCTEMHBIE
XUMHUUYECKUE 3HAHUS Il IPUHSTHUS PELICHUR
B KOHKDPETHBIX JKM3HEHHBIX CHUTYalUsX,
CBS3aHHBIX  C  BENIECTBAMH M HX
OPUMEHEHUEM




OK 04. 5ppexrnBHO
B3aUMOJIENCTBOBATh U
padoTaTh B KOJUICKTUBE U
KOMaH/1€

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATENBHOCTH U CAMOOIIPEIEICHUIO;
-OBJIAJICHUE HaBBIKAMH y4eOHO-
MCCIIEI0BATENBCKOM, MPOEKTHOW W COLMAIBHON
NEATENbHOCTH,

OBgaanenne YHUBEPCAJIbLHBIMHA
KOMMYHUKATUBHBIMH A€iiCTBUSIMH:

0) cOBMeCTHAs1 eI TeIbHOCTD:

- TIOHAMarb M WHCHOJIB30BAaTh MPEUMYLIECTBA
KOMaHJHON ¥ MHIUBUAYaIbHON PabOTHI;

- NPUHHAMATH LEIU COBMECTHON JEATEIBHOCTH,
OpraHu30BbIBATH U KOOPIAMHUPOBATH ACHCTBHS 1O
€€ JOCTHPKECHHUI). COCTABJIATH IUIaH JCHCTBHH,
pacnpenenaTh PO ¢ y4€TOM MHEHUN YYaCTHUKOB
00Cy>KJaTh pe3yJIbTaTbl COBMECTHOM PadOTHI;

- KOOPOWHUPOBAaTbH M BBINOJHATH paboTy B
YCIIOBUAX pEeABHOTO, BAPTYAIBHOTO u
KOMOMHHPOBAHHOTO B3aMMOECHCTBHS;

- OCYILECTBJIATH IO3UTHBHOE CTPATErMYECKOE
[OBEICHUE B PA3JIUYHBIX CUTYaLHUAX, MPOSABIATH

TBOPYECTBO 17} BOOOPaKEHUE, OBIThH
VHULIMATHBHBIM

OBaanenue YHHBEPCAJIbHBIMH
peryJiiTHBHbIMH JeliCTBUSIMU:

') NpUHSTHE ce0s1 U APYTHX JIOAeI:

- TOPUHAMATh MOTHUBBI W APryYMEHTHI JPYIHX

JHOACH NP aHATU3€ PE3YIbTATOB AEATEIBHOCTH,
- MPU3HABATH CBOE MPABO M MPABO APYTHX JIKOACH

- yMETh IUIAHUPOBATh W  BBINOJHATH
XUMUYECKHIA OKCIEPUMEHT (MPEBpAILCHUS
OPraHUYECKMX BEIIECTB INPHA HAIPEBAHUH,
MOJIyYEHUE STUIICHA U U3YUYEHUE €r0 CBOWCTB,
KQUECTBCHHBIC PEAKLMA HA  aJbICTHIBI,
KpaxMmayi, YKCYCHYK KHCIIOTY, AEHATypauus
OENTKOB NMPU HArpEBaHWM, L[BETHBIC PEAKUUU

O€nKOB, TPOBOJAUTHL  PEaKlMU HMOHHOTO
oOMEHa,  ompenensaTb  Cpeay  BOJHBIX
pacTBOPOB, KAYECTBEHHBIE PEAKIMU  Ha
cysbar-, kapOoHaT- U XJIOPUJ-aHUOHBI, HA
KaTHOH aMMOHMUS; pearhb
OKCMNEPUMEHTAIIBHBIE  3aJauM [0  TeMaMm

"Metaiel" u "Hemeramisl") B COOTBETCTBUH
C MpaBWIAMH TEXHUKHA O€30MaCHOCTH MPHU
OOpalleHnn ¢ BEIECTBAMH MU J1a00paTOPHBIM
00OpYZIOBAHUEM; TIPEACTABIIATE PE3YJIBTATHI
XUMHUYECKOI0 SKCIIEPUMEHTA B (POpME 3anucu
VPAaBHEHHUI COOTBETCTBYIOIIUX PEAKIUNA H
(OopMymUpPOBaTh BBIBOJLI HAa OCHOBE 3THUX
PE3YyJIbTATOB




Ha OIIMOKHU,
- pa3BuUBaThb CHOCOOHOCTH TOHMMAaThb MHUpP C
MO3UIMHU JPYTOro Y€I0BEKa,

OK 07. ConericTBoBaTh
COXPAHEHUIO
OKPY>KaroIIeh CPEeBI,
PECYPCOCOCPEKEHUIO,
NPUMEHATH 3HAHUS 00
WU3MCHEHUU KJIMMara,
NPUHLATIBI OEPEKITMBOTO
POU3BO/ICTBA,
3(pPeKTUBHO ACHUCTBOBATH
B YpE3BBIYAlHBIX
CUTYaLMsIX

B 00/1acTH 3K0J10rH4€CKOro BOCIIUTAHUSI:

- ¢(hOPMHUPOBAHHOCTb 3KOJOTUYECKOW KYJIBTYPHI,
[IOHAMAHUE BIIUAHUSA COLIUATBHO-DKOHOMHUYECKUX
MIPOLIECCOB  HA  COCTOSIHME  IPUPOAHON H
COLMANbHONH Cpedbl, OCO3HaHWE TNOOATBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIeM;

- INTAHUPOBAHHWE W OCYIIECTBIICHUE ICHCTBUUA B
OKPY>KaroIle cpelde Ha OCHOBE 3HAHUSA ILEEeH
YCTOMYHABOTO PA3BUTHS YEIIOBEYECTBA,

AKTUBHOE HENPUATHE JECUCTBUH, NPUHOCAIINX
BpEI OKPY>KAIOIIEN CPENE,

- YMEHHME MPOrHO3MPOBATh HEOIArONPUATHBIC
OKOJIOTUYECKHAE TOCIEACTBUSA IPEANPUHUMAECMBIX
JEUCTBUN, IPEAOTBPAILIATH UX;

- paciupenHue OMbITa JESATELHOCTH
3KOJIOTMYECKOI HAMPABIECHHOCTH;
- OBJIAJICHHAE HaBBIKAMH y4eOHO-

MCCIIEI0BATENBCKOM, MPOEKTHOW W COLMAIBHON
JEATEIIBHOCTH,

- copmupoBaTh  MPEACTABICHUS. O
XAMHUYECKON COCTaBJISOIIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHUpPA, POJIH
XWMHWHU B TIO3HAHWW SBIIEHWA NPUPOIBI, B
(OpPMUPOBAHMM MBILIJIEHUS W KYJIBTYPbI
JMYHOCTH, ee (YHKIMOHAIBHOHN
IPaMOTHOCTH, HEOOXOAMMOW JJsl PEIICHUs
MPAKTHYECKAX  3aJa4 U DKOJIOTMYECKH
00OOCHOBAaHHOTO  OTHOLICHHS K  CBOEMY
310POBBIO ¥ IPUPOJHOM CPEAE;

- YMEThb COOJIIOAATh MpaBuia 3KOJOTHUYECKU
1enecooOpa3Horo MNOBEACHUS B OBITY W
TPYAOBOU JAEATEIBHOCTH B LENAX COXPAHEHUS
CBOETO 3I0POBbs M OKPY KAFOIIEH ITPUPOSHOMN
Cpedbl, YUYUTBIBATH OMNACHOCTH BO3ACHCTBHA
Ha OKHABBIE OpPraHuU3Mbl  ONPEHEIIEHHBIX
BEILIECTB, I[IOHMMAas CMBICI  [OKa3aress
MPEAETBHON JOMYCTUMONW KOHIIEHTPALUU




[IK 3.5 OOecneunBarb
coOuroieHrE TpeOOBaHMIA
OXpPaHbI TPy /A,
0€30MacHOCTH
YKU3HEACATCIEHOCTH 1
3aIHATY OKPYIKAFOLIECH
Cpe/ibl TIPU BHITIOJTHEHUH
CTPOMTETHLHO-MOHTKHBIX,
B TOM YHCJIE€ OTACIIOYHBIX
padoT, pEMOHTHBIX PaboT
¥ paboT No
PEKOHCTPYKIIMH U
SKCILTyaTauu
CTPOMTETBLHBIX O0BEKTOB

- ¢(hOPMHUPOBAHHOCTh 3KOJIOTMYECKOH KYJIBTYPHI,
[IOHAMAHUE BIIUAHUSA COLIUATBHO-DKOHOMHUYECKUX
MIPOLIECCOB  HA  COCTOSIHME  IPUPOAHON H
COLMANbHONH Cpedbl, OCO3HaHWE TNOOATBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIeM;

- INTAHUPOBAHHWE W OCYIIECTBIICHUE ICHCTBUUA B
OKPY>KaroIle cpeae Ha OCHOBE 3HAHUSA LEeH
YCTOMYHABOTO Pa3BUTHS YEIIOBEYECTBA,

AKTUBHOE HENPUATHE JECUCTBUH, NPUHOCAIINX
BpEI OKPY>KAIOIIEN CPENE,

- YMEHHME MPOrHO3MPOBATh HEOIArONPUATHBIC
OKOJIOTUYECKHAE TOCIEACTBUSA IPEANPUHUMAECMBIX
JEUCTBUN, IPEAOTBPAILIATH UX;

- paciupenHue OMbITa JESATELHOCTH
AKOJIOTHYECKOI HAMPABIECHHOCTH;
- OBJIAJICHHAE HaBBIKAMH y4eOHO-

MCCIIEI0BATENBCKOM, MPOEKTHOW W COLMAIBHON
JNEATEIIBHOCTH,

-  HUCIIOJIB30BaTh CHCTCMHBIC XWUMHWUYCCKHC

3HaHUS Ui [PUHATAS ~ PELUCHUN B
KOHKPETHBIX JKA3HCHHBIX CUTYaLUSAX,
CBSI3aHHBIX C BEIIECTBAMH 51 ux
MIPUMEHEHUEM

- chopMUpoBaThH MPEICTABJICHHUS 0
XAMHYECKOM COCTAaBJIAIOLICH

€CTECTBEHHOHAYYHON KapTHUHBI MHUpa, POJIU
XUMHUUA B TO3HAHUM SBJICHUN TPUPOABI, B
(GOpMHUpPOBAHUM MBIIUIEHUST U KYJBTYPBI
JIMYHOCTH, ee (GyHKIMOHATBHON
IPaMOTHOCTH, HEOOXOIUMON Ui PELICHUS
OPAKTUYECKMX  3a7ad W DKOJOTMYECKHU
0OOCHOBAaHHOTO  OTHOLICHHUS K  CBOEMY
3/I0POBBIO M TPUPOAHOM CpPEE;

- yMeThb coOMIoJaTh MpaBHiIa KOJOTMYECKH
1enecooOpa3Horo MNOBEACHUS B OBITY W
TPYAOBOM NEATEILHOCTH B LIEJISIX COXPAHEHUS
CBOETO 3I0POBbs M OKPY KAFOIIEH ITPUPOSHOMN
Cpellbl; YUUTHIBATh OMACHOCTH BO3ACUCTBUS
HA OKUBBIE OPraHU3Mbl  OMPEACIECHHBIX
BEUICCTB, TMOHMMAs CMBICI  MOKa3aTens

MPEAETBHON JOMYCTUMONW KOHIIEHTPALUU




2. CTPYKTYPA U COJAEPKAHUE OBUIEOBPA3OBATEJIBLHONI

JUCHUATLIMHBI

2.1. O6beM qUMCUMILIMHBI H BHABI Y4e0OHOi padoThl

Bup y4eOHoii paGoThI Oobvem ¢
yacax

O0bem 00pa3oBaTe/ibHOI POrpaMMbl AHCHHIIJIMHBI

OCHOBHOE COICPKAHNE 70
B TOM YHCJIE!

TEOPETHYECKOE 00YUEHUE 50
MPAKTUYECKUE 3aHITUS 20
IIpodeccnoHATBHO —OPHEHTHPOBAHHOE COIEPKAHME 6

B TOM YHCJIE!

TEOPETHUECKOE 00yUEHUE 2
MIPAKTUYECKUE 3aHATUSA 4
I GepPEHIMPOBAHHBIN 3a4€T 2
Hroro 78

Hrorosas arrecranus B popme auddepeHUNPOBAHHOIO 3a4eTa




2.2. TemaTu4yecKuii VIAH U COAEPKAHUE NUCHUILTHHBI « XHUMUSD

Coaep:kaHue yueO0HOro Matepuasa (0CHOBHOE H PodecCHOHAIBHO-

HaumeHoBaHue pa3aesioB 1 . O6bem dopmupyemsbie

OPHEHTHPOBAHHOE), IA00PATOPHBIE H MPAKTHYECKHE 3AHATHS, IPHKJIATHOH
TeM 4acoB KOMIIeTeHIHH
MOAYJIb (IPH HAJTUYHMH)
1 2 3 4

Ba3oBbiii MoayJIb ¢ NpogecCHOHAILHO-OPHEHTHPOBAHHBIM COEPKAHUEM

OCHOBHOE coepKAHNE 70

Paznen 1.OcHOBBI CTPpOCHHS BeleCTBA 8
CoBpemenHnass Mojenb CTpoeHust aromMa. CHMBONMYECKHH SI3bIK  XHUMHH.
XUMHUECKUI 3JIEMEHT. DJEeKTpOHHas KoHpurypamus atoma. Kiaccupuxaums
XUMHYECKHX JJIEMEHTOB (s-, p-, d-snmemeHThI). BaneHTHblE 3IEKTPOHBI. 2
BanentHocTts.
DNeKTpPOHHAS TPUPONA XUMHUUYECKOH CBSI3U. DJIEKTPOOTPHLATENbHOCTb. Bumbl
XUMHYECKOH CBA3M (KOBAJCHTHAS, WOHHAS, METAJUINYECKas, BOAOPOIHAs) W 5
crocoObl ee 0Opa3oBaHUsI.

Tema 1.1.
CtpoeHne aTOMOB XUMHUYECKUX MpakTuyeckoe 3ansTeNel OK 01
SJIEMEHTOB 1 MPUPONA PeiieHue 3amaHuii Ha MCMOJNB30BaHME XUMHMYECKOHW CHMBOJMKA M Ha3BaHMM
XUMITIECKOM CBASH COENMHEHUH [0 HOMEHKJIATYPEe MEXKIYHAPOIHOTO COK3a TEOPETUYECKOH U

NPUKIAAHON XUMHHM M TPUBUAJIbHBIX HA3BaHUH JJIsi COCTABJICHUS XHUMHYECKHX
bopMyT OBYXaTOMHBIX COETUHEHHMH (OKCHUAOB, CyJNb(UIOB, TUAPUAOB U T.M.) U
APYTUX HEOPTAaHMUYECKUX COCIMHEHUH OTIENbHBIX KIaCCOB.
[IpakTHueckne 3agaHus HAa YCTAHOBJIEHHE CBSI3M MEXAY CTPOCHHEM aTOMOB 2

XUMHYECKUX 3JIEMEHTOB M MEPUOAUYECKUM H3MEHEHHEM CBOWCTB XHMHUYECKHX
3JIEMEHTOB M MX COEIMHEHUH B COOTBETCTBUHU C nojoxkeHuem llepuonuueckoi
CUCTEMBI.




Tema 1.2.
Ilepuonuueckuii 3aK0H U
tabauna JI. 1. MeHneneesa

[paxTuueckoe 3ansiTueNe2

Ilepunonnueckasa cucrteMa xumudeckux 3yeMeHToB .M. Menneneesa. @usnyueckuit
cmeica Ilepuonuyeckoro 3akona J[M. Menneneesa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX 3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
B COOTBETCTBHUU C TMOJOXKEHUEM XUMHUYECKOro jsjeMeHTa B Ilepuoanueckoit
cucrteme. MUpOBO33peHUECKOE U HAy4HOE 3HadeHue llepnonnueckoro 3axona [[.M.
Menpeneesa. Ilpornoser J{ M. MenneneeBa. OTKpbITHE HOBBIX XHMHYECKUX
3JIEMEHTOB.

Pewenue MPaKTUKO-OPUEHTUPOBAHHbIX TEOPETUUECKUX 3a71aHui Ha
XapaKTEPU3ALNID XUMHUUECKUX 3JIEMEHTOB «MeTtamnnueckue / HeMeTaTMuecKne
CBOMCTBA, 3JEKTPOOTPULIATENBHOCTD XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX
3JIEKTPOHHBIM CTPOEHHEM U TOJIOKEHHEM B MEPUOJNUECKON CUCTeME XUMUYECKUX
anemenToB J[. 1. Menneneesa»

OK 01
OK 02

Pa3nen 2. Xumuueckue peakuuu

10

Tema 2.1
THUnbl XUMUYECKUX PEaKLINi

Knaccuukanus u TUITBI XMMUYECKHUX PEAKIHHA C y9aCTHEM HEOPTaHHUECKUX
BewtecTs. CocTaBjieHHe YpaBHEHUH peakivil CoeMHEHNs, Pa3IoKeHNs,
3aMeleHus, OOMeHa.

ypaBHeHI/Iﬂ OKHCJIeHUSI-BOCCTaHOBJIeHUsT. CTeneHb okucienus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBlIeHUE U YpaBHHUBAHUEC OKHUCIUTCIIBHO-
BOCCTAHOBUTECIJIBHBIX peaKLII/Iﬁ METOAOM J3JICKTPOHHOT'O Oananca. OKHUCIUTENBHO-
BOCCTAHOBUTCIIBHBIC PEAKIINU B IPHUPOAC, MPOU3BOACTBCHHBIX MPOLECCaX U
KUBHCACATCIIbBHOCTH OPIraHU3MOB

OK 01
OK 04




IIpakTuueckoe 3anaTueNe3

KonnuectBeHHbIe OTHOLIEHNST B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHH U PacUeThl 110 YPABHEHUSIM XUMHUUECKUX peakinid. MoJb Kak €InHULA
KOJINYECTBA BellecTBa. MomsipHast Macca. 3aKOHBI COXPAaHEHHSI MacChl U SHEPTUH.
3axon ABoranpo. Mojsipabiii 00beM razoB. OTHOCUTENbHAS TUIOTHOCTD T'a30B.

PacyeTs! Mo ypaBHEHHSM XMMUYECKHX PEAKIUH C UCIIOIb30BAHUEM MacChl, 00beMa 2
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA.
UccnenoBanue THMOB (MO COCTaBY M KOJHYECTBY HCXOOHBIX M OOpPa3yHOIIUXCS
BEIECTB) M TNPHU3HAKOB XMMHYECKUX peakuuil. IlpoBeneHme peakumii MOHHOTO
oOMeHa, orpeieieHue Cpebl BOIHBIX PACTBOPOB.
Teopust anexTpoauTHUeckoil nuccounauuu. MoHbl. DnekTpoauTel, HE3IEKTPOIUThI 2
Tema 2.2
DNeKTPOJUTHYECKAs] P = OK 01
B eakquu HOHHOro obmeHa. CocTaBiieHHE peakUuii HMOHHOTO OOMEHa myTeM OK 04
AMCCOLMALMSA W HOHHBIH OOMEH | oocrapnenns MX MONHBIX M COKPALIEHHBIX MOHHBIX ypasHeHmil. KHCIOTHO- 5
OCHOBHbI€ peakLuu. 3alaHKsl Ha COCTaBJIeHNE HOHHBIX peakuuii
Pa3nen 3. Crpoenue u cBoiicTBA HEOPraHHYECKHX BEIECTB 12
IIpenmer nHeopranmdeckoil xumuu. Knaccmdukaums HEOPraHWYECKHUX BELIECTB.
IIpocTeie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOJKHBIX BEINECTB (OKCHUJBI,
TUAPOKCHUIBL, KUCJIOTBI, CONM). B3auMOCBA3b HEOPTaHWYECKHUX  BEIIECTB. 2
Tema 3.1. ArperaTHble cOCTOSTHUS BelecTBa. Kpucrammueckue u amop(dHbIe BelecTsa. OK 01
Knaccudukauus, HoMeHKIATypa OK 02
U CTPOEHHUE HEOPTaHUYECKUX
BeLECTB Tunmbl  KpUCTAJUIMYECKUX  peIeToK  (aroMHas, MOJEKYJsIpHas, HOHHAf, OK 04
METaJTMYecKasi). 3aBUCUMOCTb (PU3MYECKHMX CBOWCTB BeIIeCTBA OT THUIA MK 3.5
KPUCTAJIJIMYECKON pelIeTKH. 3aBUCUMOCTh XMMHMYECKONH aKTHBHOCTH BELIECTB OT 5

BUJa XHUMHMYECKOH CBSA3M M THUINA KPHUCTAUIMYECKOM pewmeTrku. IIpudunel
MHOT000pa3ust BELIeCTB.




[paxTuueckoe 3anaTue Ned

HomeHknaTypa HEOpPraHMYECKMX BELIECTB. HA3BaHUE BEIIECTBA HCXOAA M3 MX
XUMHYECKOH (OPMYJIbl WM COCTABICHHE XHUMHUYECKOH (POPMYJIBI HCXOAS W3
Ha3BaHWs BemecrBa no MexayHapomHod (MIOITAK) wnmm  TpuBHambHOH
HOMEHKJIaType.

Pemenne mnpakTHyecKMX 3aaHUN N0 KiJaccH(PUKALWMK, HOMEHKJIATYpe W
XUMHYECKIM (POpMyJiaM HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHBIH
ras, yrjleKMCHbIA ras3, aMMHaK, ralleHas H3BECTb, HEraleHas W3BECTb, MUTbEBAs
cola W MAPYrux). Has3blBaTb M COCTAaBIATh (POPMYJIBI XMMHYECKUX BEIIECTB,
ONpEeaeNATh NPUHAMIEKHOCTD K KIIACCY.

Uctounnkn xumuueckol WHPOpMauuu (CpeacTB MaccoBOH HMH(GOpPMAIUH, CETh
Unrtepner u npyrue). Ilouck mHpopManmm mo Ha3BaHHUAM, HIEHTH(HKAaTOpam,
CTPYKTYPHBIM (popMyIam

CocraBiieHne ypaBHEHMH XHMHUYECKHX PEaKLMH C y4acTHeM IPOCTBIX U CIOXKHBIX
HEOPraHWYEeCKUX BELIeCTB. METAJJIOB M HEMETa/UIOB, OKCHIOB METAJIOB,
HEMETAJJIOB M aM(OTEPHBIX 3JIEMEHTOB, HEOPTraHMYECKUX KHCIJIOT, OCHOBAHUHA U
aM(OTEepHBIX THAPOKCHIOB, HEOPTaHHYECKUX COJICH, XapakTepU3yIUX HX
CBOWCTBA.

Pemenre mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHMH Ha CBONCTBA,
COCTaB, TMOJy4YeHHE U O€30MacHOe HCIIOJIb30BAHUE BAKHEWUIINX HEOPTaHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOH NEeSITETbHOCTH YEJIOBEKA

Unentndukanus HEOPraHWMYECKHMX BEIIECTB C HCIONb30BAHHEM WX (PUIUKO-
XUMHYECKHX CBOWMCTB, XapakTEPHBIX KadeCTBEHHBbIX peakuui. KauecTBeHHBIE
peakuuu Ha cyibdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS

Tema 3.2.
DU3UKO-XUMHUYECKUE CBOICTBA
HEOPraHUYECKUX BELIECTB

Mertamnbl. Obuiue ¢usndeckne W XUMHUYECKHE CBOWMCTBa MeTauioB. (CriocoObl
MOJIy4eHHUs. 3JHAUEHUE METAJIOB U HEMETAJJIOB B MPUPOAE U KU3HEAESITEIbHOCTH
JeJoBeKa U oprann3MoB. Kopposus mMeTamnoB: BUABI KOPPO3UH, CIIOCOOBI 3aIUTEI
METaJIJIOB OT KOPPO3UU.

Hewmeranner. O0une ¢pusnyueckne M XUMHYECKUE CBOMCTBA HEMETAIJIOB. T HITHYHBIS
ceoiictea HemerauioB 1V— VII rpynn Knaccupukamuss uw  HOMEHKIATypa
coeanHeHul HeMeTauioB. KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B IPUPOLIE

OK 01
OK 02
IIK 3.5




XUMHUYECKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEINECTB (OKCHIOB,
TUAPOKCUIOB, KHCJIOT, COJied M Jp.). 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
MIPOCTBIX BEIIECTB, BOJOPOAHBIX COEIMHEHNUH, BBICIIMX OKCUIOB U THAPOKCHUIOB

Pa3ne.11 4, CTpoeHne H CBOHCTBA OpraHH4YeCcKHX BellecTB

28

Tema 4.1
Knaccudukanus, crpoeHue u
HOMEHKJIATypa OPraHUueCKUX

BELLECTB

IlosiBneHne u pa3BUTHE OPraHUYECKON XUMHUU Kak Hayku. [Ipenmer opranuudeckoi
XUMHH. MecTO U 3HaueHUe OPraHu4eCKON XUMHH B CHCTEME €CTECTBEHHBIX HAyK.
XHMMHUYECKOE CTPOCHHE KaK MOPSNOK COENUHEHUSI aTOMOB B MOJIEKYJIE COIJIACHO MX
BaJeHTHOCTH.  OCHOBHbIE  TIOJIOKEHUS  TEOPUM  XUMHUYECKOIO  CTPOEHHS
opranudeckux coenuHeHuii A.M. Bytneposa. YriepoaHblil CKeleT OpraHU4eCKOM
MOJIEKYJIbI. 3aBUCHMOCTb CBOWMCTB BEILIECTB OT XHMHYECKOTO CTPOEHHS MOJIEKYJI.
Hsomepust u u30Mepsbl.

ITonsitue o ¢yHkumoHanmpHOH rpymme. Panukan. IlpuHoums! kiaccupuKarim
OpraHUYeCKUX COeAuHeHuN. MexayHaponHass HOMEHKJIATypa W TNPUHLHIBI
HOMEHKJIATypbl OpraHudecknx coenuHeHuii. Ilonsitue o0 a3orcomep:kaiux
COEAMHEHUSIX, OMOJIOrMYEeCKH aKTHBHBIX BellecTBaxX (yriieBoaax, sKupax, Oenkax u
Op.), BBICOKOMOJIEKYJSIPHBIX COENUHEHHMAX (MOHOMEp, TOJHMEpP, CTPYKTypHOE
3BEHO)

IIpakTuyeckoe 3ansaTHEe NoS

HomeHknarypa opraHHYeCKHX COEOUHEHUIH OTHENbHBIX KJIACCOB (HACBILICHHBIE,
HEHACBILIEHHbIE U apOMAaTHYECKHE yTIeBOAOPOABI, CIIUPTHI, (PEHOJBI, abIETUIbl,
KETOHBI, KapOOHOBbIE KHCIOTBI U Ap.) CocCTaBlieHHE MOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJT OPraHMUECKUX BELIECTB OTIENbHBIX KJIACCOB, UCIONB3Ys UX
Ha3BaHMsI 110 CHCTEMATUYECKON M TPUBHAJIBHON HOMEHKJIAType (3TUJICH, alleTUIICH,
ruepuH, GeHo, GopManbaerus, YKCyCHasi KUCJIOTA, TIIHIIHH).

Pacuerer mpocteiimeit  ¢GopMynbl OPraHMYECKOH MOJEKYJbl, HCXOAsd U3
3JIEMEHTHOTO cocTaBa (B %0).

OK 01
IIK 3.5




Tema 4.2
CaolicTBa OpraHUYECKUX
COeIMHEHU N

DU3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHHI OTIEJbHBIX KJIACCOB
(ocobennoCTH KiIacCU(pUKALIMN U HOMEHKJIATYPbl BHYTPHU KJIACCA;, TOMOJIOTHYECKUH
psin u obmast Gopmya; usomepust; GpusHUeckre CBONCTBA, XUMHYECKUE CBOHCTBA,
crocoObl  TOJY4YeHUs ) IPEACNIbHbIE  YIJIEBOAOPOAbl (AJIKaHBI W ITUKJIOAJTKAHBI).
l'openne MeTaHa Kak OIMH W3 OCHOBHBIX UCTOYHHKOB TEIUIA B MPOMBIIIJIEHHOCTH U
ObiTy. CBOHCTBA MPUPONHBIX YIJIEBOAOPOIOB, HAXOXACHHE B MPUPOAE U
MPUMEHEHUE aJIKaHOB.

HenpenenbHble (aNKeHbI, alKUHBI U aJIKAIHEHbI) U apOMATHYECKHE YIIIEBOAOPOIBL.
I'opeHune aneruneHa kak UCTOYHMKA BBICOKOTEMIIEPATYPHOIO IUIAMEHHU AJIs1 CBAPKH
U PE3KU METAJIOB

Kucnoponconep:xamue COeIUHEHUs: COUPThI U (HeHOJbl, KapOOHOBBIE KHCIIOTHI,
AJIbACTUABI U KETOHLI,

Kucnopoznconep:kaime coeqmHEHUs: 3QUPBL, JKUPBI, YTIIEBOIBL.

IIpakTHueckoe NPUMEHEHUE KUCIOPOACOACPIKAINX OPTaHUYECKUX  COENUHEHUN
(3TMNEHTIUKONS, TIUIeprHa, peHona, popManbaeruia, alueTaabIernaa, YKCyCHON
KUCJIOTBI). MblJIa Kak COJIM BBICIIUX KapOOHOBBIX KHCJIOT. Momiue CBOHCTBA
MBLIA.

AzoTrconmepskamie  coenuHeHuUs ~— (AMUHBI M aMHHOKHCJIOTBL,  O€JKH).
BricokoMoiekyisipHble COeAMHEHNs (CHHTETUYECKHE W OHOJOTHYECKU-aKTHBHBIE).
Mosnomep, monumMep, CTPYKTypHOe 3BeHO. [lonmMepusanus >THiieHa Kak OCHOBHOE
HAIPaBJICHUE €r0 HCIIOJIb30BAHMSL.

I'eHeTuueckasi CBSI3b MEKAY KJIACCAMH OPTaHUYECKUX COSTUHEHUH

[paxkTuueckoe 3anaTue Ne6
CBolicTBa OPraHUYECKUX COSNUHEHUN OTIENbHBIX KJIACCOB (TPUBHANIbHAS U

MEKAyHapOIHAsT HOMEHKIIATYPa, XHMUYECKHE CBOWCTBA, CIIOCOOBI MOy YEHHS):
npenenbHble (ATKaHbl M IUKJIOATKAHbI), HETIpeAeIbHbIC (ATKEHBI, ATIKUHB,
aJIKaJMeHbl) U APOMATHYECKUE YTIIEBOJOPOIBL, CIIUPTHI U (PEHOJBI, KApOOHOBBIE
KUCJIOTBI ¥ 3(pUPBL, ANbJAETUABI U KETOHBI, aMUHBI 1 aMUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHHS.

OK 01
OK 02
OK 04
IIK 3.5




IIpakTuyeckoe 3ansaTHe No7

CocraBnenue cxeM peakiuil (B TOM 4YHCJIE€ MO TMPEIJIOKEHHBIM I[EMOYKaM
NpPEBpALICHUI), XapakTePU3YIOUIUX XHUMHUYECKHE CBOWCTBA  OPraHUYECKHX
COCAMHEHUIN OTHENbHBIX KJIACCOB, CHOCOOBI HMX TOJNYyYEeHHUS H Ha3BaHHE
OpPraHUYeCKUX  COCJUHEHHH 1O  TPUBUAJIBHON  WIM  MEXIyHapOAHOHN
CHUCTEMATUYECKON HOMEHKJIAType.

3anaHus Ha COCTaBJIeHUE YPABHEHUH XMMUUYECKUX peakLUii ¢ ydacTHeM

OpraHUYEeCKUX BEILECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUs
ITonyuenue »TuieHa W HU3y4YeHUE €ro CBOHCTB. MojenupoBaHue MOJEKYJd U
XUMHUYECKHX MPEBpALleHH Ha IpUMepe dTaHa, STUJIeHA, alleTUIIeHa U Ip.

Tema 4.3
Hnentudukanys opraHmuecKux
BEIIECTB, X 3HAUYCHUE U
NpUMEHeHUe B OBITOBON U
MPOU3BOACTBEHHOMN
NesITEIbHOCTH YeJIOBEKa

buooprannueckne coenunenus. [IpumMeHeHne u OUONOTUYECKass POJb YIJIEBOIOB.
OxucneHne yrieBOOOB — WCTOYHHUK OHEPrUM JKUBBIX oOpraHu3sMoB. OOmactu
npuMeHeHuss amMuHOKHCHOT. [lpeBpammeHusi OeqKOB NHINM B  OpraHU3ME.
buonornveckne ¢yukuum OenkoB. buonormdyeckue (GyHKIUU KUPOB. Poib
OpPTaHUYECKON XUMHUU B PELICHUH MPOOJIeM MUIIEBON O€30MacHOCTH

Ponb oprannueckoll XUMHH B PELISHUU MPOOJIEM 3HEPreTHIECKOH 0e30MacHOCTH, B
Pa3BUTHU MECOULIMHBI, CO3AaHUN HOBBLIX MATCPUAJIOB, HOBBIX MCTOYHUKOB SHCPIrUHU
(anmpTepHAaTUBHBIE HMCTOYHWKU SHeprud). OmacHOCTb BO3NEHCTBUA HAa JKUBBIE
OpTraHU3Mbl OPTaHUYCCKUX BELICCTB OTACJIbHBIX KJIACCOB (er'IeBOI[OpOI[bI, CIINPTHI,
(I)GHO.]'IBI, XJIOPOPraHU4ICCKUE MPOU3BOAHLBIC, aJIbACTHUAbI 1 ,[[p.), CMBICJI TTOKAa3aTeJIsAz
MIPENESbHO NOMYyCTUMON KOHLUEHTPaUuu

IIpakTuyeckoe 3ansaTue Ne§

Unentndukauss OpraHUYeCKHX COSTUHEHMH OTHENBbHBIX KJIACCOB (HA NpUMEpe
aNbETUAOB, KPaXxMaa, YKCYCHOI KHCIIOTBI, O€NKOB U T.II.) C HUCIIOJIb30BAHUEM HX
(U3NKO-XUMHUYECKUX  CBOWCTB W  XapaKTEPHBIX  KAUYECTBEHHBIX  PEAKIIMM.
Henatypauust Oenka npu HarpeBaHUH. L[BeTHbIE peakiun OenkoB. Bo3HHUKHOBeHHE
AHAJIMTUYECKOTO CUTHaNa C TOUKU 3PEHUs XUMUUECKUX MPOLECCOB MPU NPOTEKaHUU
KQ4eCTBEHHOH peaknHH, TMO3BOJSIIOLIEH UIeHTH)UUHPOBaTh NPEAJIOKEHHBIE
OpraHUYeCcKHue BellecTBa

OK 01
OK 02
OK 04
IIK 3.5




Pa3aen S. Kuneruuyeckue 1 TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHHS XHMHUYECKHX PeAKLHI

Tema 5.1

CKOpOCTh XUMUYECKUX PEAKLIUH.

XUMHUYECKOE PABHOBECHE

CkopocTb peakiuy, €€ 3aBUCHMOCTb OT pPa3IMYHbIX (PAKTOPOB: TPUPOIBI
pearupyroLmMx BeLIECTB, KOHLEHTPALMK pPearupyoluxX BeLIeCTB, TeMIepaTypbl U
IUTOIIAIA PEAKIIMOHHON MOBEpXHOCTH. TerioBble 3((EeKThl XUMHUECKUX PEaKIIHH.
DK30- U S3HIOTEPMHUUECKHE, PEAKIUH.

OOpaTumocTb peakunii. XHUMUYECKOE PaBHOBECHUE H €r0 CMEIICHHE TI0J JeHCTBUEM
pa3nuuHbIX  (PAaKTOpPOB (KOHLEHTPALMS PEAreHTOB WM TPONYKTOB PEaKIIHH,
IaBJIEHUE, TEMIIepaTypa) ANl CO3JaHHs ONTHMAJIbHBIX YCJIOBHH IPOTEKAHHS
xuMuueckux npoueccos. Ilpunnun Jle [aTense

IIpakTuyeckoe 3ansaTHe No9

Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHU HAa aHadu3 (aKTOPOB, BIUSFOIINX
Ha M3MEHEHUE CKOPOCTH XUMHUYECKON peakluH, B T.4. C MO3UIMI 3KOJOTHMYECKU
nenecooOpa3HOro moBeAeHWs B ObITYy W TPYOOBOH JEATENbHOCTH B LIENAX
COXPaHEHUsI CBOETO 310POBbs U OKPY KAIOLIEH NPUPOIHON CPEABL

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3alaHUM HA NpUMeHeHue npuHnuna Jle-
IMatenpe A5l HAXOXKIEHUS HaNpaBieHUs CMEIEHUs PAaBHOBECUS XHUMUYECKON
peakuuy 1 aHaiu3 (aKkTOPOB, BIMSIIOIINX HA CMELICHNE XUMHUYECKOTO PABHOBECHS

OK 01
OK 02
IIK 3.5

Pa3nena 6. Pactsopnl

Tema 6.1

ITonsTue o pacTBopax

PactBoperne  kak  ¢usuko-xummyeckuii  mpouecc.  PactBopel.  CriocoOsl
IIPUTOTOBJICHUSI PAcTBOPOB. PacTBopmmocTb. MaccoBast [ONIsi  PacTBOPEHHOIO
BemecTBa. CMBICT TOKa3aTesl MPEAeNbHO IOMYyCTHMOM KOHLEHTPALMH U €ro
HCTIONIb30BAHNE B OLIEHKE SKOJIOTN4IeCKON 0e30MacHOCTH.

IIpaBuya 5KOJOTHYECKH LENecoOOpa3HOro TMOBENeHHst B OBITY U TPYAOBOM
JESTEJIbHOCTU B LIENIAX COXPAHEHUs] CBOErO 3J0POBbsi U OKPYXKAOLIEH NMPUPOTHOU
Cpenbl, OMaCHOCTb BO3ACUCTBUS HA KUBBIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
Pemenne mNpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUl Ha PacTBOPBI,
UCTIOJIb3YeMble B OBITOBOH M MPOU3BOACTBEHHOH JIESITEIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 07
IIK 3.5




[paxTuueckoe 3anaTue NelQ

[IpurorosieHne pacTBOPOB 3aiaHHON (MaccoBOi, %) KOHLIEHTpaLMH (C TPAKTUKO-
OPUEHTHUPOBAHHBIMH BOIIPOCAMH) U OTIPEENIEHUE CPEIbl BOIHBIX PACTBOPOB.
Pemenue 3ana4 Ha MPUTOTOBIIEHUE PACTBOPOB

IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAEPKRAHUE

Pa3z1e.11 7. Xumus B 6blTy 7 HpOI/ISBOZlCTBeHHOﬁ AEATEJIbHOCTH Y€J10BEKa

Tema 7.1
Xumust B ObITY U
MIPOU3BOACTBEHHON
JEATEIbHOCTH Y€JIOBEKA

Hoselilnue OOCTUMKEHUS XUMHUYECKONM HAYKM M XHMMHUYECKOH TexHosoruu. Pomb
XUMUU B ODECNEYeHHH JKOJIOTUYECKOW, DJHEPreTHMYeCKOH W MHINEBOH
0e30macHOCTH, Pa3BUTHH MenULMHBI. lIpaBhia moucka M aHamM3a XUMHYECKOH
uHpOpMaLMKu W3 PA3NMYHBIX HCTOYHUKOB (Hay4yHas u y4eOHO-HaydHas
JUTEPATypa, CPEeACTBa MacCOBOM nHpopManny, cetb MHTEpHET)

IpakTuueckoe 3ansiTue Nell

ITouck u aHanu3 KEHCOB O MPUMEHEHUU XUMHUYECKUX BELIECTB U TEXHOJOTHH C
ydeToM Oynymed mnpodeCcCHOHANBHOW MAEATeIbHOCTH 1O TeMaM: BaKHEHIue
CTPOMUTENIbHBIE MaTepuajbl, KOHCTPYKLMOHHBIE MaTepHaibl, KPacku, CTEKJO,
KepaMuKa, MaTepUabl sl 3JICKTPOHUKH, HAHOMATEPUAJIbl, TEKCTUJIbHBIE BOJIOKHA,
UCTOYHUKH SHEPTHH, OPraHUYeCKHe M MHUHEpaTbHbIe yIOOpEeHUs], JIEKapCTBEHHbBIC
BEIIECTBA, OBITOBAST X UMHSL.

[paxTuueckoe 3anaTue Nel2
3ammra: [IpencrasneHne pe3yiabTaTOB PeIleHHUs] KeHCcoB B (popMe MUHHU-AOKIATA C
Mpe3eHTalNuen

OK 01
OK 02
OK 04
OK 07
IIK 3.5

AudpepeHunpoBaHHbIi 3a4eT

nToro

78




3. YCJI0BUA PEAJINBAIINN HHPOI'PAMMBI
OBIIEOBPA3OBATEJILHON JUCHUTILJIAHBI

3.1. TpeGoBaHusi K MUHUMAJbLHOMY MATEPHAJIBHO-TEXHHYECKOMY
o0ecre4eHuIo

Peanuzanus nporpaMmmel IUCUUILTMHBL TPEOYET HAIMUKs y4eOHOro KaOuHeTa
«Xumus» 1/ M y4eOHOH XUMUYECKOM Tab0paTOpUu.
OobopynoBanne yueOHOro KabnHera:
- TOCAJOYHBIE MECTA MO KOJMYECTBY 00YYarOLINXCS,
padouee MECTO PENoaaBaTEes,
J0CKa KJ1accHas
y4€OHO-METOIMYECKOE 00ECTICUEHUE,
KOMIUIEKT y4eOHO-HAMIISIIHBIX TOCOOMIA 1O TMCUUTUIAHE « XUMHsD) (CTEH/BI, CXEMBI,
Ta0JIALbI, ONOPHBIE KOHCIEKTHI, YU4EOHBIE MOCOOUS, CIPABOYHBIE MATEPUAIBI, HAOOPHI
IAPOCTEPKHEBBIX MOACIIEH MOJIEKYJI, MOJIENH KPACTAUNIMYECKUX PEIIETOK, KOJUICKIUH
HOPOCTBIX W CIIOKHBIX BELICCTB W/WIM KOJUIEKIMH MOJIMMEPOB; KOJIJIEKIUS TOPHBIX MOPOA

Y MUHEPAJIOB),

- Hadop Nocyibl, 000PYIOBAHUS U PEAKTUBOB JJIsl AEMOHCTPALIMOHHOTO SKCIIEPUMEHTA
1 JTa0OPATOPHBIX OMBITOB.

TexHuueckue cpeacrsa o0y4eHHSs:

- KOMIIBIOTEP C YCTPOMCTBOM MPOU3BEICHMS 3BYKA;

- TMPUHTEP;

- MYJIbTUMEAUA-TIPOCKTOP;

- 3KpaH

3.2. UnpopmannonHoe odecneyenue o0yyenust. llepedyeHb pekoMeHayemMbIX
y4eOHbIX u3Aannii, UHTepHeT-pecypcoB, 10NOJTHUTEIBHOI JINTEPaTypPbl

i1 o0yvarommxcst
1 .Ajunorenosa 1.B.
Xumust: y4eOHUK M MPAKTUKYM JJIsl CPEAHETO MPO(ECCHOHATBHOTO
oOpazoBanusi/V.B.Apunorenora,JI. B.babkos,B.A Tlonkos - 2¢ uzn. ,-ucnp. Y gorm.-
Mocksa: M3narensctBo IOpaiit, 2023. - 291¢
Pexxum moctyma: https: //urait.ru/viewer/himiya-513807#page/5

Jst npenogaBaresieii

Konctutynus Poccuiickoii @eaepanyn (MPUHITA BCEHAPOIHBIM TOJI0COBAHUEM
12.12.1993) (¢ yueTOM NONMPaBOK, BHECEHHBIX (PeIepaIbHBIMU KOHCTUTYIMOHHAMM



3akoHamu P® o nonpaskax k Koncruryuuu P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008
Ne 7-0K3) // C3 PO. — 2009. — Ne 4. — Cr. 445.

®denepanbHblii 3aK0H 0T 29.12. 2012 Ne 273-D3 (B pen. penepambHbIx
3aKk0HOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 No 120-D3, ot 02.07.2013 Ne 170-D3,
ot 23.07.2013 No 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 No 11-d3, ot
03.02.2014 No 15-@3, or 05.05.2014 Ne 84- @3, or 27.05.2014 Ne 135- @3, ot
04.06.2014 Ne 148-D3, ¢ u3Mm., BHECCHHBIMU DenepaibHbiM 3akOHOM OT 04.06.2014 No
145-®3) «O06 obpazosanuu B Poccuiickoit denepannmy.

[Tpuka3 MwunoOpHayku Poccum ot 17.05.2012 No 413 «OO0 yTBepKACHHUA
(henepabHOTO TOCYAaPCTBEHHOrO 00pa3oBaTEIbLHOTO CTaHJapTa CPEAHEro (MOJHOIO)
obuiero oopazoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480.

[Tpuka3z MunoOpHayku Poccum ot 29.12.2014 No 1645 «O BHECEHUM
u3MeHenuii B [Ipuka3 MunucrepcTBa oO0pa3zoBanus U Hayku Poccuiickoii deaepanuu ot
17.05.2012 No 413 "O6 ytBepkaeHu# (HeaepaabHOro
rOCyJJapCTBEHHOr0  00pa30BaTELHOTO  CTaHJapTa CpeaHero (MOJHOro) oOmiero
oOpazoBaHus"».

[Tucemo JlemapramMeHnTa rocy JapCTBEHHOM MOJIMTUKHA B Cepe MOATOTOBKM pabounx
kaapoB u JIIIO MunoOpHayku Poccuu ot 17.03.2015 Ne 06-259 «PexomeHaamnuu mo
OpraHM3alK MOJyYEHUsT CPEOHEro o0mero oOpa3oBaHWs B MPEeAETaX OCBOCHUS
00pa3oBaTEabHBIX MPOrpaMM CPETHEr0 MNPOPEeCCHOHATLHOTO 0o0pa3oBaHus Ha 0Oaze
OCHOBHOTO  o0mero  oOpa3oBaHuMs € y4eToM  TpeOoBaHWil  (enepaibHBIX
rOCyJapCTBEHHBIX 00pPA30BATENBHBIX CTAHAAPTOB W MOJAy4YaeMoil mnpodeccun umm
CHENUATLHOCTH CPEHETO TPO(PECCHOHATTEHOTO 00PA30BaAHUS.

HNHaTepHeT-pecypesl

www.fcior.edu.ru (DenepanbHblii  UEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX
pecypcoB — DILAOP).

http://www.window.edu.tu (EauHOE OKHO AOCTyNa K 00pa30BaTeIbHBIM
pecypcam MHTEpHETA 110 XUMUH )

https://resh.edu.tu (Poccuiickas 31eKTpOHHAS MIKOAA)

I[OHOJ'IHI/ITCJILHLIC HCTOYHHKH

1. Pocun U.B., Xumust. Y4eOHUK U 3aIa4HUK JIJIs1 CPEAHETO NPO(ECCHOHATBHOTO
obpazoanus/ 1.B.Pocun,JI.JI. Tomuna, C.H.ConoBbeB - Mockpa: M3pareabcTBo
IOpaiit, 2023. - 420¢



Pexxum noctyna: https: //urait.ru/viewer/himiya-uchebnik-i-zadachnik-
512022#page/S




4.

KOHTPOJIb n

OBIIEOBPA3OBATEJILHON JUCHUILJIAHBI

OIEHKA

PE3YJbBTATOB

KoHTpone ¥ OLEHKAa pe3ysibTaTOB OCBOEHUS 00HIeo0pa3oBaTebHOM
JUCLUATIIIMHBIL PACKPBIBAETCS YEPE3 AUCUMIUIMHAPHBIC PE3YIbTAThl, HAMPABICHHBIE
Ha (OpMUPOBaHKE OOIMX M MPO(ECCHOHAIBHBIX KOMIETEHIMI MO pa3aeiaMm u
TEMaM COJAEPKaHMsl y4eOHOTo Marepuana

O6masn / Pa3znen / Tema Tun oueHOYHbIX
npogeccHOHATBHAS MeponpHsSTHH
KOMIIETeHIIHS

OK 01 Tema 1.1 Tema 1.2 Tema 3.1, Tema 3.2

OK 02 Tema 1.2 Tema 3.2 Tectuposanue

OK 01 Tema 1.2, Tema 3.1, Tema 4.1, Tema 4.2, BrimonHeHne npakTUYECKUX
Tema 4.3, TemaS.1 ;Tema 6.1 3a/laHui

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, | Pemenne 3agau
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  3amura
OK 07, TIK3.5 KecoB
OK 1,0K 2, OK 4, Pasmen 1 Pasmen 2 Pasmen 3 Pasmen 4, | duddepenumponanHbiii
IIK 3.5 Pasnen S Pasgen 6 3a4eT
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