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1. IMACHHOPT PABOYEM IHPOI'PAMMUbI YYEBHOM
JUCHUIIJIMHBI YII.09 XUMUA

1.1. OGnacTh NpUMEHEHHUS padOUEH MPOrPaMMBI

PabGouast mporpamma JIHUCHMIUIMHBI SBJISETCS YacThi0 00pa3oBaTeNbHOM
nporpammbl B cootBeTcTBUU ¢ PI'OC CIIO mo cnemmansHoctu 09.02.07
HNupopmalinoHHbIE CUCTEMBI B POTPAMMHUPOBAHHE.,

1.2. Mecro nucuurmnunsl B ctpykrype [HTICC3C:
OI1. Ob1eobpazoBaTebHas MOATOTOBKA

VII. YueOnbie mpeaMeThl

OVIIL.09 Xumus

1.3. llenu m 3amauu TUCHUIUIMHBI — TpeOOBaHHS K pe3yabTaTaM OCBOCHUS
JUCUUTUINHBI.

Lenbto sBsIETCST OPMUPOBAHUE Y CTYIEHTOB MPEJCTABICHUS O XUMUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO - HAyYHOM KapTUHBI MHpa KaK OCHOBBI MPUHSATHUS
pelIeHUi B JKU3HEHHBIX U TPOM3BOACTBEHHBIX CHUTYyalUsiX, OTBETCTBEHHOTO
MOBEACHUS B IIPUPOJHOM Cpeie.

3ajauM JUCUUIJIMHBI:

1. chopMHpPOBaTh MOHUMAHKUE 3AKOHOMEPHOCTEN MPOTEKaHUSI XUMUYECKHUX
IIPOLIECCOB M SIBJICHUM B OKPYXKAIOILIEH Cpele, LETOCTHOW HAy4YHOW KAPTUHBI MUDA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh  yYMEHHUS  COCTaBIIATh  (OPMYJbl  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS] XMMHUUYECKUX DPEAKIHM, OOBSICHITH MX CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX IKCIIEPUMEHTOB,

3. chopMHpOBAaTh HABBIKM MPOBENCHHUS] MPOCTEUIINX XHUMHYECKUX
AKCTIIEPUMEHTAJIbHBIX ~ HMCCJIEJOBAaHUNM C COOJIIOJICHUEM TIpaBWJI  OE€30IMacHOrO
oOpallieHus ¢ BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4. pa3BUTh YMEHUS MCIOJIb30BaTh MHPOPMAIIMIO XUMUYECKOTO XapakTepa
U3 Pa3IMYHBIX UICTOYHHUKOB,

S. chopMUpOBAaTh  yMEHMSI  NPOTHO3UPOBATH  TOCIEACTBUS  CBOEH
NESTEIbBHOCTH W XUMHUYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
MPOILIECCOB;

6. chopMHpOBaTh TMOHMMAHHUE 3HAYUMOCTH JOCTHKEHUH XUMUYECKON
HAyKU U TEXHOJOTUH JJI Pa3BUTHUS COLIMAILHON U MPOU3BOJICTBEHHOM cdep.

1.4. KonnuyecTBo 4acOB Ha OCBOEHUE TUCLMILINHBIL:
MaxkcuMmanbHON yueOHON Harpy3Kku oOyuatromerocsi /2 yaca, B TOM YHCIIE:



— oOs3aTenbHas ayAuTOpHAas ydeOHash Harpys3ka (Bcero) /2 4acoB, W3 HHX
npakTudeckas padorta — 38 yacos.

1.5. Ilnanupyemsbie

pE3yNbTATHI

OCBOCHUA

0011e00pazoBaTenbHOM

muctuIInHbl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHose ®I'OC COO.

Kon n IlnannpyemMble pe3yibTaThl OCBOCHUS JUCHUIIIMHBI
HAHMEHOBaHHUe
(¢popmupyembIX Oomue JucuMnimHapHbIe
KOMIIeTEHIM
OK 01. Beibupats B yacTH Tpy/10BOro BOCIIUTAHUS: - BIIAJICTh CHUCTEMOM

CIOCOOBI peLICHUS
3aa4
npodeCcCHOHAIbHON
JeSITeIIbHOCTH
MMPUMCHHUTCIIBHO K
pa3JInYHBIM
KOHTCKCTaM

- TOTOBHOCTb K TpPyAYy, OCO3HAHUE
[IEHHOCTH MacTepCTBa, TPYy10JIt00ue;
- TOTOBHOCTh K aKTHMBHOW JESITEIBHOCTH

TEXHOJIOTHYCCKOM u COLMAbHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATb, IJIAaHUPOBATH u
CaMOCTOSITEJIbHO  BBITIOJIHATH  TaKyIO
JIeITCIIbHOCTD,

- HHTEpeC K pPa3Nu4HbIM  chepam

po¢eCCHOHAIBHON JCATEIBHOCTH,

OsBJianenue YHHBeEpPCAJIbHbIMU
Y4eOHbIMH MO3HABATEJILHBIMH
JAeHCTBUSAIMU:

a) 0a30Bble JJOrHYeCKHE JeHCTBHS.

- CaMOCTOSITENIbHO (OpPMYyJIUPOBaTh U
aKTyaJIu3upOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK

WIA  OCHOBaHHWS IS CpaBHEHWUS,
KJaccu(uKkalum 1 0000IIeHNS;

- ONpe;eNaTh LeNUu  JeSTeNbHOCTH,
3aJjaBaTh TapaMeTpbl M KPUTEPUU UX
JOCTHKEHUS;

- BBUIBJISATh  3aKOHOMEPHOCTH U
NPOTHBOPEUYMS B pacCMaTpUBaEMbIX
SBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B ACATCIIBHOCTD,
OLICHUBATL COOTBETCTBUC PE3YJILTATOB
oeisiM, OLECHHMBAThb PHUCKU HOCJIG)ICTBPII;'I
JACATCIIbHOCTH,

- pa3sBUBATh KPCATHBHOC MBIIIJICHUE IIpU
PCIICHUHN KU3HCHHBIX HpO6JICM

0) 0azoBbIE HCCJIeA0BATEIbCKHE
AEeHCTBHSA:

- BJIQJIETh HaBbIKaMU yue6Ho-
UCCIIEI0BATEIbCKON u IIPOECKTHOMN
JESTCIIBHOCTH, HaBbIKAMH  pa3pelleHus
npobiuewm;

- BBIABJISTh  NIPUYHMHHO-CIEACTBCHHBIE

XUMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYACT:

OCHOBOIIOJIAraroIue MMOHATHS
(XMMHYECKHUI 3JIEMEHT, aTOM,

AJIEKTPOHHAS o0oJrouka
aroma, s-, p-, d-3JIEKTPOHHBIE
opOuTamu  aTOMOB,  HOH,
MOJICKYJIa, BaJICHTHOCT,
3JIEKTPOOTPHIIATEIILHOCTD,

CTCIICHb OKHCIICHHS,
XMUMHYECKas CBsI3b, MOJIb,

MOJISIpHAsi Macca, MOJISIPHBIH
00beM, YIIIEpOJHBIA CKEJNeT,

GbyHKIIMOHATbHAS rpyma,
pajuKai, HU30MEpHsI,
HU30MEPBI, TOMOJOTUYECKUI
psn, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOI- U
a30TCoepKAIINe
COCTMHCHUS, OMOJOTHYCCKU
AKTHUBHBIE BEI[ECTBA
(yrmeBoabl, JKUpBI, Oe€nKn),
MOHOMED, oJInMeED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COC/TMHCHMS,
KpUCTATMYECKAsT  PEeIIeTKa,
TUTIBI XUMUYECKUX peakuuit
(OKHCITUTENBHO-
BOCCTAHOBUTEIbHBIC, JK30-H
SHJIOTEPMHUYECKUE, PEAKITUN

MOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI,
ANEKTPOITUTHIECKAS
JUCCOIMAIUs,  OKUCIUTEND,
BOCCTAaHOBUTENb,  CKOPOCTh
XUMHUYECKOU peakuuu,
XUMHUYECKOE paBHOBECHE),
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CBA3M W  aKTyaIu3upoBaTh  3ajady,
BBIIBUTaTh  TUIIOTE3y €€  PEILICHUsd,
HaXOJUTb apryMeHThI JUISL
JIOKAa3aTeNNbCTBA  CBOUX  YTBEPXKACHHH,
3aJaBaTh  NapaMeTpbl U KPUTEPUU
peleHus;

- aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOJE
peleHus 3aJa4u pe3yJIbTaTHI,
KPUTHYECKU OLIEHUBATH ux
JIOCTOBEPHOCTB, IIPOrHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBUSX;

- YyMEeTb  IICPEHOCUTHb  3HaHWSI B

IIO3HABATEIIBHYID M IIPAKTUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHHUI U3
pasHbIX IPEIMETHBIX 00JIACTEH;

- BBIJBUIaTh HOBBIE HJEH, IpeUIararb
OPUTMHAJIBHBIE MIOXObI U PELICHUS;

- CIOCOOHOCTh MX UCIIOJIb30BAaHUS B
II03HABATEJIBHON U COLIMAIIbHOW ITPAKTUKE

TEOPUM U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHHUS
oprannyeckux BemiectB A.M.
bytneposa, Teopust
AIEKTPOJIUTUYECKON
JUCCOLIMAINHY,
nepuoanueckuil 3axkon JI.H.

Menneneena, 3aKOH
COXpaHEHHUs MAacChl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUH SI3bIK XMMUH,
(aKTOJIOrMUECKUE CBEJICHUS O
CBOMCTBAX, COCTaBe,
HOJy4eHHH U 0e30MacHOM
WCIIOJIb30BAaHUH  BaKHEHIINX
HEOPraHUYECKUX u
OpraHMYeCKUX BEILECTB B
ObITY u MIPAaKTHYECKON
JIESTEIIBHOCTH YEJI0BEKa,

- YMETb BBISIBJISITD
XapakTepHble IPU3HAKU U
B3alMOCBSI3b M3Y4YEHHBIX
MIOHSTHH, IIPUMEHSATH
COOTBETCTBYIOILIUE  IOHATHS
IIPY OINUCAaHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX H
OpPraHMYECKHUX BEIIECTB U HX

MPEBPALLICHU; BBISIBIISITE
B3aMMOCBSI3b XUMHUYECKHUX
3HAHUM C TIOHATHSIMH H
MPECTaBICHUSIMU JIPYruX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HUCITIOIB30BaTh

HaMEHOBAaHUI XHUMHUYECKUX
COEeIUHEHUI

MEXTYHAPOAHOTO coro3a
TEOPETUYECKOMN 31
TIPHUKJTaTHOM XUMHH u
TPUBHATBHBIE Ha3BaHUS
BaKHEHIIINX BEIIIECTB
(aTHseH, alleTUJICH,
TJINLEPHH, dbenoun,
dbopmanberus, YKCYCHast
KHCTIOTa, TJWIMH, YyrapHbII

ras, yrJIeKUCIIbIM a3, aMMHaK,
raiieHasi U3BeCTb, HeTalleHas
W3BECTh, IIMThEBAs cojJa |
JIPYTHX), COCTAaBJIATh
(bopMyIBl HEOPTAaHUYECKUX U
OPraHUYeCKHUX BEIIECTB,
ypaBHEHUS XUMHYECKHUX
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peakiuii,  OOBACHATH WX

CMBEICIT, MOJTBEPKIaTh
XapaKTepHbIC XHMUYECKHE
CBOHCTBA BEIIECTB
COOTBETCTBYIOIIMMHU
AKCIEPUMEHTAMHU U 3alUCAMU
YpaBHEHUU XAMHUYECKUX
peaKIuii;

- YMCTb YCTaHaBJIMBATb
IMPUHAJJIC)KHOCTh HM3YUYCHHBIX
HCOPTaHNYCCKUX n
OpTraHU4Y€CKUX BC€IICCTB K
ONMpCACIICHHBIM  KJIaCCaM U

rpynmnam COCIMHEHHH,
XapakTepHu30BaTh UX COCTaB U
Ba)KHEHIIIME CBOMCTBAQ;
OIpEAEHATh BHJIbI
XUMHYECKUX CBsI3CH
(KoBasICHTHAA, HOHHA,
METaJUTH4YecKasl,

BOJIOPOJIHAS ), THIIBI

KPUCTAJUTMYECKUX  PEIIETOK
BEIIECTB; KJIaCCHU(PUIMPOBATH
XUMUYECKHE PEaKIIUH;

- chopMHUpOBaThH
MIPE/ICTABJICHHUS: 0
XUMHUUYECKON COCTABJIAIOLICH
€CTECTBEHHOHAYYHOH
KapTHUHBI MUPA, POJIA XUMUU B
MMO3HAHWM SIBJIEHUHW TIPUPO/IBI,
B (hOPMHUPOBAHUM MBIIIJICHHUS
U KyJIbTYpbl JIMYHOCTH, €€
(byHKIMOHATIBHON
IPaMOTHOCTH, HEO0OXOAMMOM
JUIS PEIICHUs] MPAKTHUYECKUX
3a1a4 51 9KOJIOTUYECKH
000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3I0POBBIO "
MPUPOIHOM Cpelie;

- YMETh TPOBOJUTH PaCUYETHI
0 XUMUYECKUM dopMyliaM U

YpaBHEHUSIM XUMHUYIECKUX
peakluii C HCIOIb30BAHUEM
(bUBUIECKUX BEJINYHH,

XapaKTEepU3YIOIIKUX BEILIECTBA
C KOJMYECTBEHHON CTOPOHBI:
Macchbl, o0beMa (HOpMallbHbIe
YCJIOBHS) Ta30B, KOJIMYECTBA

BCIICCTBA, HCIIOJIB30BaTh
CHCTCMHBIC XUMHYCCKUEC
3HaHUA JUIA MPUHATHA

pelIeHnI B KOHKPETHBIX
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KU3HCHHBIX CUTyaluiX,
CBsA3aHHBIX C BCIICCTBAMH U
HUX IPUMCHCHUCM

OK 02. Ucnosb3oBaTh
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJIM3a u
UHTEPIIpETaluU
uHpOpMALIUU U
nH(pOpPMaLMOHHbIE
TEXHOJIOTUH IS
BBITNIOJTHEHUSI 3a/1a4
npodecCHOHATBLHOM
JESTEIIbHOCTH

B o0macTm  UEHHOCTM  HAYYHOIO
MO3HAHUS:

- c(OpMUPOBAHHOCTb MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HayKH u

OOILIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO
Ha JMajiore KyibTyp, CIHOCOOCTBYIOIIETO

OCO3HAHUIO CBOETO Mecra B
MOJIMKYJIBTYPHOM MHUPE;
- COBEpIICHCTBOBAHUE  S3BIKOBOW U

YUTATEIHLCKOM KYJIbTYPBlI KaK CpEACTBa

BBaI/IMOIleI\/JICT BHUL MCKOY JIOAbMU n
IIO3HAHUS MUPA;

- OCO3HaHME  IICHHOCTH  Hay4HOH
JEATEIIBHOCTH, TOTOBHOCTh OCYLIECTBIISATH
IIPOCKTHYIO u HCCIIEOBATEIBCKYIO

JIEeSTENIbHOCTh ~ WHIAMBUAYAIBHO U B
rpyInie;

OBananenue YHHBepPCAJbHBIMU
yuyeOHBbIMHU MO3HABATEJIbHBIMU
JeHCTBUSIMH:

B) padota ¢ nHdopmanueii:

- BJIAJETh  HaBBIKAMU  MOJYYEHUS

uH(pOpMallMl W3 HUCTOYHHKOB pPa3HBIX

TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH
IIOMCK, AaHaju3, CHCTEMAaTH3alul W
MHTEPIIPETALINIO uHpOpMaLUu
pa3IMYHbIX BUJIOB u bopm
IIPEJICTaBIICHMUS],

- co3JaBaTh TEKCThl B  Pa3IMYHBIX
dopmarax Cc  ydeToM  Ha3Ha4YeHHUS

uHpOpMallMM M LEJEBOH  ayAUTOpHH,
BbIOMpas ONTUMAJIBHYIO bopmy
IIPEJICTaBICHNS U BU3yalU3aluy;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD UHpOpMaIuy, ee
COOTBETCTBUE TMPABOBBIM U MOpPAIbHO-
ATUYECKUM HOpMaM;

- HCIOJIb30BaTh CpeacTBa
UH(OPMAIIMOHHBIX u
KOMMYHUKAITMOHHBIX ~ TEXHOJOTUHA B
peleHnn KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OpPraHU3aIIMOHHBIX
3aJa4y ¢ coOmojeHueM TpeOoBaHUM
OPrOHOMHUKH, TEXHUKH OE30MacHOCTH,

TUTUEHBI, PeCypcocOepekeHusi, MPaBOBBIX
" TUYECKUX HODM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJICTh HaBBIKAMH PAcIlO3HABAHMS U

- yMeThb IUIAaHMpPOBAaTh H
BBITIOJTHSATh XUMHUYECKHIA
HKCIIEPUMEHT (IIpeBpaLCHUS
OpraHWYECKUX BEHIECTB MpHU

HAarpeBaHUU, MOJTYYEHHUE
STUJIEHA W U3Y4YEHUE €ro
CBOICTB, Ka4yeCTBCHHbIC
peakuMu  Ha  aJbJACTHJbI,

KpaxMaJl, YKCYCHYIO KHCJIOTY;
JleHaTypauust  O€JIKOB  IpH
HarpeBaHuH, I[BETHbBIE
peaknuu OENIKOB; MPOBOIUTH
peaKkiMu HMOHHOTO OOMeHa,
ONpeNeNiaTh Cpeny BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuuu Ha cynbdar-,
KapOOHAT- U XJIOPH/I-aHUOHBI,
Ha KaTHOH aMMOHMSI;, peuIaTb
OKCIICPUMCHTAIBHBIC  3aJlaud
nmo temam "Metamiel" u
"Hemeraminr") B
COOTBETCTBUH C TMPaBUIAMHU
TEXHUKH O0€30MacHOCTH TpH
oOpallieHuu ¢ BENIeCTBAaMHU U
71a00paTOPHBIM
000pyI0BaHUEM;
IpPEICTaBIATh  PE3YJbTATHI
XUMHYECKOTO JKCIIEPHMEHTA
B (hopMe 3amucH ypaBHEHHH
COOTBETCTBYIOIIMX PEAKIUHN U
¢dbopMynMpoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3YJIbTaTOB;

- yMeThb  aHaJU3HUpOBAThH
XMMHYECKYI0 HH(pOpMaIuio,
MOJIyYaeMyl0 U3  Pa3HbIX
HUCTOYHUKOB (cpencts
MaccoBOW MHGOpMaIUH, CETh
WuTepHeT u npyrue);

- BJIQJIETh OCHOBHBIMU
METOaMHU Hay4HOTO
IIO3HaHUA BCIIIECTB n
XUMHUYECKHUX SIBIICHUI
(nabnrofeHue,  HU3MEpEHHe,
AKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh IIPOBOIUTL PAacUEThI
0 XUMHUYECKUM (hopmysiaM U
ypaBHeHI/DIM XUMHNYCCKUX
peaKkiuii C KCIOJIb30BAHUEM
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3alUThl HH(pOpMAIMK, HHPOPMAITMOHHON
0€301acHOCTH JINYHOCTH;

buznuecKux BEJIUYMH,
XapaKTePU3YIOIIUX BEIIECTBA
C KOJIMYECTBEHHOM CTOPOHBI:
Macchbl, o0beMa (HOpMaJIbHBIC
YCJIOBHS) Ta30B, KOJIMYECTBA

BELICCTBA; HCII0JIB30BATh
CHUCTEMHBIE XUMUYECKHE
3HAHHUSA JUIs IIPUHATHS
pelmieHu B KOHKPETHBIX
KU3HEHHBIX CUTyalUsX,

CBA3aHHBIX C BCIICCTBAMH U
HNX IPUMCHCHUEM

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
pabotatsb B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH u
CaMOOIIPEIENICHUIO;

-OBJIaJICHUE HaBbIKaMU yueOHo-
HCCIIEN0BATENBCKOM, IIPOEKTHOM 51
COLIMAJILHON JEATEIIBHOCTH;

Osuagenne YHUBepCaJbHbIMHU
KOMMYHUKATHBHBIMH eHCTBUAMM:

0) coBMecTHasl 1eSITeJIbHOCTh.

- IIOHUMATh U UCII0JIb30BATh
[IPEUMYIIECTBA KOMaH/HOH u
WH/IMBUYaJIbHOU PaboOTHI;

- IpPUHUMATh  LEIM  COBMECTHOHU
JIESTEIILHOCTH, OpraHU30BBIBATH "
KOOpJAMHUPOBATh  JEHCTBUS 1O €€
JOCTHKEHUIO: COCTaBJISITh I1aH
JICUCTBHM, pacIpenessAiTh POJIM C YYETOM
MHEHUI Y4aCTHUKOB 00CyX/1aTh
pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPJJMHUPOBATh U BBINOJIHATH paboOTy B
YCIIOBUSIX PEAIbHOT0, BHUPTYaJbHOTO H
KOMOHMHHUPOBAaHHOTO B3aUMOJCHCTBUS;

- OCYLIECTBIISATh ITO3UTUBHOE
CTpaTeruyeckoe MOBEJACHHUE B Pa3IMYHBIX
CUTyallusiX, MpOSBIATH TBOPYECTBO U
BOoOOpakeHue, ObITh MHULIMATUBHBIM
Osaanenue YHHBepCaJbHBIMHU
PeryJisiTUBHBIMH 1€ CTBUSIMU:

I') NPUHATHE ceOsl M IPYTHX JIIOJei:

- NpPUHUMATh MOTHUBBI M aAPTyMEHTHI
JpYTUX JIOAEH MpU aHAIN3E PE3yNIbTaTOB
JeSITEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX
JIFOJIeH Ha OIIHNOKU;

- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP
C MO3UIUH JPYToro 4ejloBeKa,

- yMeTh IUJIAaHUPOBAaTh U
BBITIOJHATH XUMHUYECKHUN
AKCIIEPUMEHT (IIPEBPALLCHUS
OpPraHUYeCKHUX BEIECTB IpHU
HarpeBaHuy, HOJIyYeHue
THJIEHA ¢ HU3Y4YEHHE €ro
CBOWCTB, Ka4eCTBCHHbIC
peakiuu  Ha  albJCeTU[BI,
Kpaxmall, yKCYCHYIO KUCJIOTY;
JneHatypauus O€NmKOB  IMpHU
HarpeBaHuy, I[BETHBIC
peakuu OelKOB; MPOBOJIUTH
peakuuy HMOHHOTO OOMEHa,
ONpEAEIATh CpeAy BOJHBIX
pacTBOpOB, KauyeCTBEHHbIE
peaxiuu Ha cynbdart-,
KapOOHaT- U XJIOPU-AaHUOHBI,
Ha KaTHMOH aMMOHHS; peliaTh
AKCIIEPUMEHTAJIbHBIE  33/1a4u
nmo Ttemam "Mertamel" u
"HemeTtanmst") B
COOTBETCTBUU C TIpaBUIAMU
TEXHUKH O0€30MacHOCTH TpH
oOpallleHun ¢ BENIeCTBAMHU U
1a00paTOPHBIM
000opyI0BaHUEM;
MIPEJICTaBIISITh pe3yNbTaThI
XUMHYECKOTO JKCIEPUMEHTa
B (Qopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUN U
dbopMynupoBaTh BBIBOABI Ha
OCHOBE ITHX PE3YyJIbTaTOB

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKPY>KaIOIIeH Cpelibl,

B odJacTu IKO0JIOrH4eCKOro
BOCIIHTAHMS:

- c(opmupoBaHHOCTH
KYJIbTYPHI, MMOHHUMAaHHeE

3KOJOTHYECKON
BIIWASTHUS

- chopMupoBaThH
MNpCACTaBJICHUS: (¢}
XUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHOHAYYHOU




pecypcocOepexeHHIO,
MPUMEHSTh 3HaHUS 00
W3MCHEHUU KIIMMATa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3 PEeKTHBHO
JIIEUCTBOBATE B
YpEe3BbIYANHBIX
CUTYalUAX

COLMAIbHO-DKOHOMUYECKUX  IIPOLIECCOB
Ha COCTOSHHE IPUPOJHOM M COLMAIBHON
cpensl, OCO3HaHUe r7100aJIbHOTO
XapakTepa 3KOJOrMUeCKUX Mpodiem;

- IUIAHMPOBAaHME M  OCYIIECTBICHUE
JICUCTBU B OKpYXKAIOIIEH cpelle Ha
OCHOBE 3HAHMA LEJIEH  YCTOWYUBOIO
pa3BUTHS YEIIOBEYECTBA;

aKTUBHOE HEIpUATUE JEHCTBH,
IIPUHOCSALIMX BPEXl OKPYXKarOLIeH cpee;

- YMEHHE IIPOrHO3UPOBATH
HeOJaronpusTHoIe JKOJIOTHYECKUE
IIOCJIEACTBHUSI IIpeITPUHUMAEMBbIX
JENCTBUH, IPENOTBPALLATD UX;

- pacUIMpeHuEe OmblTa JIEeATEIbHOCTU
HKOJIOTMUYECKOM HAIPaBICHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-
HCCJIEN0BATENBCKON, IPOEKTHON U
COLIMAJILHOW JESATEIILHOCTH;

KapTUHBI MUPA, POJIU XUMUU B
MIO3HAHUM SIBJICHUW IPUPOBL,
B (OPMHUPOBAHUU MBIILICHUS
U KyJIbTYpbl JIMYHOCTH, €€
(byHKIMOHATBHOM
IpaMOTHOCTH, HE00XOAUMOM
JUIsL pELIEHUs MPaKTHYECKUX
3a1a4 u 9KOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K
CBOEMY 310pPOBBIO u
MPUPOAHON CpelE;

- yMeTb COOJII0JaTh MpaBuiia
JKOJIOTUYECKH
11eJ1ecO00pa3HOro MOBEACHUS
B ObITy HW  TpyHoOBOH
JeSATEIIBHOCTH B LEeJsIX
COXPAHEHHUsI CBOETO 370pPOBbs
U OKpYKAIOIIEW NPHUPOIAHOU
CpeJlbl; YUUTBIBATh OMACHOCTh
BO3JICUCTBUSL  HA  JKHBBIC
OpraHu3Mbl  OIPEAEICHHBIX
BEILIECTB, IIOHUMAasi CMBICI
IIOKa3aTess IIpeeIbHON
JIOIIyCTUMOW KOHIICHTpAluU
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVNHBI

OYVII. 09 XUMMUA

2.1. OObeM NUCIUILIMHBI U BUBI Y4eOHOM pabOThI

Bua yueOHo# padoThl

O0BeM yacoB

MaxkcumanbHas yueOHas Harpyska (Bcero) 72
OO0s3aTenbHas ayIMTOpHAs ydeOHas Harpy3ka (BCero) 72
B TOM YHCJIE!
71a00paTOPHBIE 3aHIATHS (eciu npedyCMOMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmpeHo) 38
KOHTPOJIbHBIE PA0OTHI (eciiu npedycMompeHo) -
KypcoBasi paboTta (IIpOeKT) (eciu npedycmompeHro) -
CamocTosTenpHas pabota o0ydaronierocst (Bcero) -
[TpomexyTouHast aTTectanus B popme 3auer ¢
OLICHKOH
2.2. TemaTtuueckui IIaH U COACPKAHUC NUCLUIIIINHBI
HanneHOBAHIe Coaep:xanue yueOHOro MaTepuaJia, jadopaTtopHbie .
PadoThI U MPAKTHYECKUE 3AHATHS, YpoBeHn
PAIACTOB WTEM | mocTosITe b HASE padora o0y4arommxcs, KypcoBas Hacon OCBOCHUA
paboTa (IpoeKT) (eciu npedycmompeno)
1 2 3 4
Paspnen 1. OcHOBBI CTPOEHHS BeLeCTBA
Tema 1.1. Conepxanue
Crpoenne atromoB | CoBpeMeHHast MoOJIeTh CTpOECHUS aToMma.
XAMUYECKUX CUMBOJIMUECKHI SI3BIK XUMUU. XHUMHUUYECKHH SJIEMEHT.
JJIEMEHTOB M [DnekTpoHHass KoHpurypamus atoma. Knaccudukarus
nmpupoja XUMHAYECKHX  DJIEMEHTOB  (s-, P-,  O-a7aeMeHTHI).
XUMHYECKOH  |BajieHTHBIE 3JI€KTPOHBL. BalleHTHOCTh. DIEKTPOHHAS
CBA3M NPHUPOJIa XUMUYECKOHN CBA3H. DJIEKTPOOTPHIATETLHOCT. 2 1.2
Buner xumuyeckoit cBsizu  (KOBaJeHTHas, WOHHAs,
MeTajuln4yeckas, BOJOpPOJHas) M  CHOCOOBl  ee
o0OpazoBaHus
IpakTuyeckue 3aHATHSA
Pemienne 3amaHuii Ha WCIOJNB30BAaHHE XUMHUYECKOU
CHMBOJIMKH W Ha3BaHWUW COECTMHEHUM 110 HOMEHKJIAType
MEXITYHapOAHOIO coro3a TEOPETUYECKOMN u
MPUKJIAHON XUMHUU W TPUBUAIBHBIX HA3BaHHWHA JIS
COCTaBJICHUS] XMMHUYECKUX (OPMYIT JIBYXaTOMHBIX 2 1,2
COeMHEHMH (OKCHUIOB, CYNb(QUI0B, THIAPUIOB U T.II.) U
JIPYTUX HEOPTaHMYECKUX COCTUHEHUH OTIENbHBIX
KJIACCOB.
[IpakTueckne 3agaHWss HAa YCTAaHOBIEHUE CBS3H
MEXTy CTPOCHHEM aTOMOB XHMHYECKUX JJICMEHTOB H
MEePUOJNYECKUM HM3MEHEHHEM CBOWMCTB XHUMHUYECKUX
9JIEMEHTOB M MX COEIWHEHUH B COOTBETCTBHUH C
nojoxenueM [leprnonnueckon CUuCTeMBI.
Tema 1.2. Conepxanue - -

11



Ilepuonnueckuit | [IlpakTuveckue 3aHATHSA

3akoH U Tabmuna | [lepuoanueckas cuctema xumudeckux snementon J[.U.
J.U. Menneneesa | MenneneeBa. ®@usnueckuii cmbica llepuoguyeckoro
3aKOHa J.N. Menneneena. 3aKOHOMEPHOCTH
W3MEHEHUS  CBOWCTB  XMMHYECKHUX  DJIEMEHTOB,
o0pa3yeMbIX HMH HPOCTBIX M CJIOXHBIX BEIIECTB B
COOTBETCTBUH C MOJIOKEHUEM XHMHUYECKOTO 3JeMEHTa
B Ilepuoauueckoit cucreme. MUPOBO33pPEHUYECKOE U
HayyHoe 3HayeHue [lepuogmdeckoro 3axkona J[.M.
MengaeneeBa. [Iporuossl [I.1. MenneneeBa. OTKpbITHE
HOBBIX XUMHUYECKHUX 3JIEMEHTOB.

Pemennie npakTHKO-OpUEHTHUPOBAHHBIX TEOPETUYECKUX
3a/IaHUI HA XapaKTEePU3ALMI0 XUMUYECKUX 3JIEMEHTOB
«Merannuyeckue / HEMETaJUIMYeCKHe CBOICTBA,
3IEKTPOOTPHUIIATEIHHOCTh XMUMHYECKUX JJIEMEHTOB B
COOTBETCTBUM C MX DOJCKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B TIEPUOJUYECKON CHUCTEME XUMUUYECKHUX
anemeHToB .M. MenneneeBa

Pa3nen 2. Xumnueckue peakuu

Tema 2.1. Coneprkanue

Turnbl Knaccudukanuss w1 TUOBI XUMHYECKMX pEAKIUH C
XHUMHYCCKHUX y4acTHEM HeopraHumdyeckux BemecTB. CocTaBieHue
peakuuii YPAaBHEHUH  pEakUMd  COCAUHEHUs,  Pa3JIOKEHUs,

3aMelIeHus, oOMeHa, B T.4. pPEaKUud TOpEeHUs,
OKHCIICHUS-BOCCTAHOBJICHUS.

VYpaBHEHUsSI  OKHUCIEHMS-BOCCTaHOBJIeHUs.  CTeneHb
OKHCIICHHUS. OkucauTensb u BOCCTAaHOBHUTEITb.
Cocrapienue u ypaBHUBaHUE OKHUCJIUTENIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUH METOJOM 3JIEKTPOHHOTO
Oamanca. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
B TpUpoOjAe, NPOU3ZBOJACTBEHHBIX  MpoIeccax U
KU3HENIESITEIIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

KonuuectBennbie orHomeHuss B XuMUH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHU M PacyeThl IO
YPaBHEHUSAM XHMHYECKHX peakiuid. Moib Kak
eAMHUIAa KOJMYEeCTBa BemiecTBa. MousipHas Macca.
3aKOHBI COXPAHEHUS MACChl W DHEPruu. 3aKOH
ABorazipo. MomsipHblii 00beM ra3oB. OTHOCHTEIbHAS
IJIOTHOCTh  ra3oB. Pacuersl 1O  ypaBHEHUAM
XUMUYECKUX PEaKUUid ¢ HUCIOIb30BAHUEM MAaCChl,
o0beMa (HOpMaJIbHBIE YCIOBUS) Ta30B, KOJUYECTBA
BEIIECTBA

Tema 2.2. Conepxxanue

DIEKTPOIUTUYECKA
S TACCOLIAIIS U
WOHHBIA 0OMEH

Teopuss AIEKTpPOIUTHUECKOM auccouranuu. HOHBL
DNEKTPONHTHI, HEIJIEKTPOJUTHI. Peakiuum HOHHOTO
oOMmeHa. CocTaBiieHHe peakluii HOHHOTO 0OMEHa MyTeM
COCTABJICHMSI HUX TOJHBIX M COKpAUIEHHBIX HOHHBIX
ypaBHeHUU. KHCIIOTHO-OCHOBHBIE peaKkU. 3alaHusl Ha
COCTABJICHUE MOHHBIX PEAKLIHI

IIpakTuyeckue 3aHATHSA




JIaGoparopHas paboTa “THIBI XUMHUYECKUX PEaKLInn”.
UccnenoBanne TtuUnoB (MO COCTaBy M KOJUYECTBY
HCXOJIHBIX M OOpa3yloIUXCsl BEIIECTB) U IMPU3HAKOB
XUMHUYeCKUX peakuuil. [IpoBeneHue peakuuii HOHHOTO
oOMeHa, oOmpeaesieHue Cpeasl BOJHBIX PacTBOPOB.
3a/laHus HA COCTaBJICHHE HOHHBIX peaklui

KonTpoibHasn
padora 1

CTpOGHI/Ie BCIICCTBA U XUMUYCCKHEC PCAKIITNU

1,2

Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB

Tema 3.1.
Kinaccudukanms,
HOMCHKJIATypa U

CTpOCHHE
HEOPTaHUYECKUX

BEILIECTB

Coneprxanue

[Ipeamer Heoprannueckor xumuu. Kiaccudukarus
HEOpraHM4YecKux BemecTB. IIpocTele U CIOXKHBIE
BemecTBa. (OCHOBHBIE KIJIACChl  CIIOKHBIX — BEIIECTB
(OKCUABI, THAPOKCUIBI, KUCIOTHI, cOJH). B3auMocBsizb
HEOPraHUYeCKHX BEUIECTB. ArperarHble COCTOSIHUS
BemiecTBa. Kpucrammmueckue u amop@HbIE BEIIECTBA.
Tunet KPUCTaJUIMYECKUX peneTox (aTromHas,
MOJICKYJISIpHAsi, MOHHAs, METaJuTH4ecKas). 3aBUCUMOCTh
buznuecKux CBOMCTB BEILIECTBA oT THIA
KPUCTAIJINYECKON pelIeTKH. 3aBUCUMOCTh XUMHUYECKON
AKTUBHOCTH BEIIECTB OT BHJIa XUMUYECKOM CBSA3U U TUIA
KpUcCTaJIM4eckor pewmeTku. [IpuunnHbl MHOroo0pasus
BEILIECTB

1,2

IIpakTHYeckne 3aHATHS

HomMmeHnkiiarypa HeEOpraHM4ecKuMX BELIECTB: Ha3BaHUE
BEIIIECTBA UCXOIA U3 UX XUMHYECKOH (DOpMyINbl WU
COCTaBJICHHE XUMHUYECKOW (OPMYyNbl HCXONs U3
Ha3zBaHMs BemlecTBa 1o MmexayHapoaHoi (MIOITAK)
WJIU TPUBUAIBHOM HOMEHKIIATYPE.

Pemrenre mpakTUYeCKUX 3alaHUM MO KilacCU(UKAINH,
HOMEHKJIaType u XUMUYECKUM dbopmynam
HEOPraHUYeCKHX  BEIIECTB  Pa3IMYHBIX  KJACCOB
(yrapuelif ra3, YrIeKHCIbIi Tra3, aMMHaK, raiieHas
W3BECTh, HEramieHas W3BECThb, IUTHhEBas coJla U
JIpYTHUX): Ha3bplBaTh U COCTAaBIATH  (OPMYIBI
XUMHUYECKUX BEIIECTB, OMPEIEIATh MPUHAIC)KHOCTD K
KJ1accy.

Ucrounmku xumudeckol wuHpopManum (CpeacTs
MaccoBod HWHQopMaIuK, cetb VHTEpHET U ApyTrue).
ITouck uHpopmaruu o Ha3BaHUSIM,
uaeHTH(HUKATOpaM, CTPYKTYPHBIM GopMyiamMm

1,2

Tema 3.2.
duzuko-

Conep:xkanue

1,2
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XHUMHAYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIECTB

Mertamnsl. O0mue Gu3ndecKkue 1 XUMHUYECKHE CBOKWCTBA
MeTaiioB. CriocoObl monydyeHus. 3HaueHue METAJIOB U
HEMETAJUIOB B IPUPOJIE U KUZHEACSITEIIbHOCTH YEIOBEKa
u opranu3moB. Koppos3usi mMerayioB: BUABl KOPPO3HH,
CIIOCOOBI 3aIIMTH METAJUIOB OT KOPPO3UU

Hemeramnpl. OOmue ¢Qusmueckue #M  XUMUYECKHE
CBOICTBA HEMETAJUIOB. Tunuunbie CBOICTBa
HemerauioB [V— VII rpymn. Knaccudukanus u
HOMEHKJIaTypa COEIUMHEHUN HeMeTaJlioB. KpyroBopoTsl
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

XuMHUYECKUe CBONCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX BellecTB (OKCHIOB, TUIPOKCHUIOB,
KHUCJIOT, COJIel U Jp.). 3aKOHOMEPHOCTH B WM3MEHEHUU
CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIAHBIX COCIUHEHHIA,
BBICHINX OKCHJIOB U THAPOKCUJIOB

IlpakTHyeckue 3aHATHSA

CocraBneHrue ypaBHEHHHW XHUMHUYECKHX pEAKIHUil C
y4acTHEM TMPOCTBIX M CIIOXKHBIX HEOPraHUYECKUX
BEIIECTB: METAJJIOB U HEMETAJUIOB; OKCHJIOB METAJLJIOB,
HEMETAJIJIOB u amM(pOTEepHBIX 3JIEMEHTOB;
HEOPraHUYeCKHX KHUCJIOT, OCHOBAaHWU M aM(OTEPHBIX
TUAPOKCHJIOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHX
3aJlaHui Ha CBOMCTBA, COCTaB, MOJIyYCHUE U Oe30MacHoe
WCIIOJIb30BaHUE BAXKHEHIIMX HEOPTaHMYECKUX BEIIECTB
B OBITY U TPAKTUUYECKOMN JEATEIHHOCTH YEJIOBEKA

Tema 3.3.
Wnentuduxanms
HEOPTaHHYECKUX

BEIIIECTB

Conepxanue

IIpakTHYecKkHne 3aHATHA
JlabopaTopHas paborta
HEOPraHMYECKUX BEIIECTBY.
Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 MO0 XUMHWYCCKUM
CBOMCTBaM METAJIJIOB U HEMETAJIJIOB, 1o
PACIIO3HABAHUIO U IOJIYYEHUIO COCIMHEHHMI METalIOB
U HEMETAJIJIOB.

Wnentudukanuss  HEOPraHMYECKUX  BELIECTB  C
UCTOJb30BAaHUEM UX (PU3UKO-XMMHUYECKHX CBOWCTB,
XapaKTCPHBIX KAaUYCCTBCHHBIX peaKuHﬁ. KauecTBeHHBIE
peakuu Ha cyibdar-, KapOOHAT- M XJOPHUI-aHUOHBI,
Ha KaTHUOH aMMOHUSA

«Mnentudukanus

KonTpouabnas
padora 2

CBoiicTBa HCOPTraHNYCCKUX BCUICCTB

1,2

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCcKUX BelleCTB

Tema 4.1.
Knaccudukanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Conepxanue

[losiBeHne ® pa3BUTHME OPraHUYECKOM XUMHUHM Kak
Hayku. Ilpeamer opranudecko xumuu. Mecro u
3HAQYEHWE  OPraHMYeCKOM  XUMHUHM B CHUCTEME
€CTECTBEHHBIX HAYK.

XUMUYECKOE CTPOEHUE KaK TOPSAAOK COEAVHEHHUS
aTOMOB B MOJIEKYJIE COIJIaCHO HX BAJECHTHOCTHU.

1,2
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OCHOBHBIE TOJIOKEHUSI TEOPUH XMMHUECKOTO CTPOEHUS
OpraHNUYeCKHUX COCIMHEHMI AM. Bbyrneposga.
YriepoaHsld  CKEJNEeT  OPraHMYECKOM  MOJIEKYJIBL.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO
CTPOEHMS MOJIEKYJl. MI30Mepusi U U30MepHI.

[lonstne o (¢yHKOMOHaNBEHOM Tpynme. Pamukai.
[IpuHuunst KJIacCU(UKALIUN OpraHUYECKUX
coequHeHnil.  MexayHapoaHas — HOMEHKJIAaTypa U
MPUHIUIIBI HOMEHKJIATYPhl OPraHUYECKUX COCTUHEHHUM.
[Tonustue 00 a30TCOJEpKAIINX COCJIMHEHUSIX,
OMOJIOTMYECKH AaKTUBHBIX  BellecTBaxX  (yIJIeBOjax,
xKUpax, Oenkax ©  JIp.), BBICOKOMOJIEKYJISPHBIX
COEMHEHMSIX (MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO)

IlpakTH4yeckue 3aHATUSA

Howmenkiatypa opraHM4ecKuX COCIMHEHUN OTIEIbHbBIX
KJIaCCOB (HachIIIEHHEIE, HEHACBIIICHHbIE u
apOMAaTUYECKHE YTJIEBOJOPOIBI, CHUPTHI, (HEHOJBI,
aJbJIETU/IbI, KETOHBI, KapOOHOBBIC KHCIOTHI M JIp.)
CocraBneHue MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyIl OpraHMYECKUX BEIIECTB OTIENBbHBIX KIIACCOB,
WCMOJIb3ysl WX Ha3BaHHWS II0 CHUCTEMAaTUYECKOW U
TPUBUAIBHONH HOMEHKJAType (PTUJIEH, alleTHIIEH,
raunepuH, Gpenon, popmanbaerua, yKCycHas KHCIOTa,
TJIMIIHH). Pacuetsr MpOCTEUIIIEN dhopMyIibl
OPraHU4YeCKOM MOJIEKYJIbl, HCXOAS W3 BJIEMEHTHOrO
cocrana (B %)

Tema 4.2.

Conepxanue

1,2
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CBoiicTBa
OpraHN4YeCKUX
COE€IUHEHUN

DU3NKO-XUMHUUYECKUE CBOMCTBA OpraHUYeCKHUX
COCMHEHUINl  OTIEeNbHBIX  KJIaccoB  (0COOEHHOCTH
Kiaccu(UKaMU ¥ HOMEHKJATyphl BHYTPH KJacca,
TOMOJIOTHUYECKUI psin v olmas ¢Gopmyna; H30MepHs;
¢u3nvecKne CBOMCTBA; XUMHUECKUE CBOWCTBA; CIIOCOOBI
MOJTyYCHUS ):

— peJiebHbIe YIJ1€BOJOPO/IbI (anmkaHbI U
LUKJIOAJKaHbl). 'opeHre MeTaHa KaKk OJUH U3 OCHOBHBIX
HUCTOYHHMKOB TEIUIa B TPOMBIIUIEHHOCTH U  OBITY.
CpolicTBa NPUPOAHBIX YIJIEBOJOPONOB, HAXOXKICHHUE B
IIPUPO/IE U IPUMEHEHUE AJIKAHOB;

— HenpezenabHble (AIKEHbI, aJKUHBl M alKaJueHbl) U
apoMaTUYECKHE YIIeBOIOPOAbl. ['opeHue aneruineHa Kaxk
HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU U1 CBapKU
U PE3KU METAIIJIOB

—  KHUCJIOPOJACOJAEpIKAIlMe COeIMHEHHsI (CIUPTB U
(beHopI, KapOOHOBBIE KHCIOTHI U (PHUPHI, aTbACTHUABI U
KETOHBI, )KUPBI, yriieBoabl). [IpakTuueckoe npumMeHeHue
STHJICHIJIMKOJS, TiniepuHa, ¢Qenomna. Ilpumenenue
¢dopmanpaeruia, areranabAerujia, YKCyCHOM KHCIIOTHI.
Mpbita Kak COJMM  BBICIIMX KapOOHOBBIX  KHCJOT.
Moromue cBOICTBa MblIa

—  a3oTcojep)Kalue  COeAMHEHHUs  (aMMHBI U
aMUHOKHCIIOTBI, OenKm). BricokoMonekyisipHbie
coeMHEHUs  (CHHTETHYECKHE H  OMOJOTHMYECKH-
aKTUBHbIE). MoOHOMEp, NOJUMEDP, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanusi 3TUIEHA KaK OCHOBHOE HaIlpaBJICHHE
€ro MCIOJIb30BaHUS.

I'enernueckast CBsI3b MEXJy KJlacCaMU OPraHUYeCcKHX
COCIMHEHUI

HpaKaneCKne 3aHATHUSA

CBoiicTBa OpraHMYECKHX COEIUHEHHH  OTAENBHBIX
KJIACCOB (TpuBHaNbHAS u MEXIyHapOaHasl
HOMEHKJIATypa, XHMMHMYECKHE CBOMCTBa, CIOCOOBI
MOJTyYeHHUs1): TpeAeibHble (IKaHbl M IHMKJIOAJIKAHbI),
HemnpeJenbHble (aJKEeHbl, aJKUHbl W QJIKaJWEHbl) U
apOMaTHYeCKUe YIJIeBOJOPOIbl, CHUPTHI U (EHOIBI,
KapOOHOBBIE KUCIOTHI M 3(PUPHI, ANbJETH/Ibl U KETOHBI,
aMMHBl W  aMHUHOKHCJIOTBI, BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS. 3a/laHHhsl Ha COCTABJIICHHE YpPaBHEHMM
XUMHUYECKUX pEeakuuid ¢ Yy4acTUEM OPraHMYecKuX
BEILIECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS
CocraBieHue cxeM peakuuid (B TOM 4YHCIE IO
MIPEAJIOKEHHBIM LEenoYKaM MIpeBpaLICHHI),
XapaKTEepU3YIOIINX XUMHUYECKHE CBOMCTBA
OPraHWYECKUX  COCIWHEHMM  OTHENbHBIX  KIIACCOB,
Croco0Obl MX TOJYYEHHsS M Ha3BaHHWE OPraHUYECKUX
COCIMHEHWI 110 TPUBHAJIBHON WM MEXIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKIIATYpe.

Pemenne npakTUKO-OpPUEHTHUPOBAHHBIX TEOPETHYECKUX
3aJlaHUld  HA CBOWMCTBA OPraHUYECKUX COCOUHECHHUU
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OTACIBHBIX KJIaCCOB

IIpakTH4yeckue 3aHATUSA
JlaboparopHast pabora “IlpeBpaieHuss OpPraHUYCCKUX
BELIECTB IPU HarpeBaHuu'.

Ilonyyenue »STWiIEHa W U3YYEHHE €ro CBOMCTB.
MopenupoBaHue MOJIEKYI U XUMAYECKHUX IPEBPALICHUN
Ha [IpUMeEpE dTaHa, TUIICHA, AlleTUIICHA U JP.

Tema 4.3.
Wnentuduxanms
OpPTaHUYECKUX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
EeSITETLHOCTH
YyeJI0BEKa

Conepxanue

buooprannueckue coenuHenus. [IpuMeHenne wu
Ouosiornyeckas  poib  yraeBojoB.  OxucieHue
YIJIEBOJIOB — MCTOYHUK JSHEPIMM JKUBBIX OPTraHU3MOB.
OO6nactu mpuMeHeHHs aMHHOKHUCIOT. [IpeBpareHus
0enkoB MUY B opranusMme. buonoruueckue pyHkunu
OenkoB. buonornuyeckne ¢Qynxnum xkupon. Poib
OpPraHMYEeCKON XMMHUU B PELIEHUM MPOOJIEM MUIIEBON
6e30macHOCTH

Ponp opranmueckoil XMMHUHM B PpELIEHUH MpoOiIeM
JHEPIreTUYECKOU 0€301acHOCTH, B pa3BUTUHI
MEIULMHBI, CO3[JaHWM HOBBIX MAaTE€pUAJIOB, HOBBIX
HUCTOYHUKOB DJHEPrHMM (aJIbTEPHATUBHBIE HMCTOYHUKH
sHepru). OnacHOCTh BO3JEUCTBUS Ha  KUBBIE
OpraHu3Mbl  OPraHUYECKHUX  BEIIECTB  OTHEJIBbHBIX
KJIaCCOB (YyrineBoaoposl, CIIUPTBHI, beHosl,
XJIOPOPTaHUYECKUE MPOU3BOJHBIC, AIBJCTUABI U Jp.),
CMBICIT MTOKa3aTelst MIpEAEIIBHO JIOITyCTUMOU
KOHILICHTPALIUH

1,2
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IIpakTHYecKkne 3aHATHA

JlaGopaTopHas pabora: “Unentudukanus
OpPraHUYECKUX COCAMHEHHI OTJEIbHBIX KJIACCOB”
Wnentudukanus OpPraHUYECKUX COeIMHEHU I

OTIENbHBIX KJaccoB (Ha IpUMEpPE  aJbAETUIOB,
Kpaxmala, YKCYCHOM KHCJIOThI, O€IKOB U T.Ml.) C
UCIOJb30BAaHUEM HX (U3UKO-XUMHUYECKUX CBOWCTB U
XapaKTEepHbIX KAa4yeCTBEHHBbIX peakuui. JleHarypauus
Oenka mpu HarpeBaHuu. L[BeTHBIE peakiuu OEIKOB.
BO3HUKHOBEHHME aHAJUTUYECKOTO CHUTHajJa C TOYKHU
3peHusl XUMHMYECKHUX IIPOLECCOB IpU IPOTEKAHUU
KaueCTBEHHOU peakuuu, MTO3BOJISOLLIEH
UACHTU(DUIMPOBATH  NPEAJIOKCHHBIE  OpPraHHMYECKHUe
BEILIECTBA

KonTtpoibHasn
padora 3

CtpyKTypa 1 CBOICTBA OPraHUYECKUX BELECTB

2

Paszgen 5. KuHernyeckue M TepMOAUMHAMUYECKHE 3aAKOHOMEPHOCTH

peakuuit

NMpPOTEKAHUSA XMMHYECCKHUX

Tema 5.1.
CxkopocTh
XHUMHYECKHUX
peaKkuuid.
XHUMHYECKOE
paBHOBECHE

Coneprkanue

CKOpOCTh pEakiuu, €€ 3aBUCHUMOCTh OT PAa3JIHYHBIX
(hakTopOB: NPUPOJbl  pearupyrolux  BEUIECTB,
KOHIICHTPAIlUU PEearupyrolnx BEIIECTB, TEMIIEPATYPhl U
IJIOIIAaM  PEaKUMOHHOM NOBEPXHOCTU. TeroBble
ekt XUMHYECKUX peaKuum. DK30- 51
SHIOTEPMUUYECKHE, PEAKIINH.

O6parumocTh peakiuii. XMMUYECKOE PaBHOBECUE U €TO
CMEIllEHWEe Mo JACWCTBHEM pa3NUYHbIX (HaKTOPOB
(KOHIIEHTpAIUsl PEareHTOB WJIM TPOIYKTOB PEAKIIUH,
JaBJICHHUEe, TemIepaTypa) IUisl CO3[aHUsl ONTUMAJbHBIX
YCIOBUM  TPOTEKaHUSI  XUMHUYECKUX  IPOIIECCOB.
[Tpunanun Jle larense

1,2

IIpakTHYecKkue 3aHATHA

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 33JaHUN Ha
aHaiIu3 (PakTOpPOB, BIUSIOMIUX HA U3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKIUH, B T.4. C NO3ULHUNA IKOJIOTUYECKU
11eJ1eco00pa3HOro MOBENeHUs] B OBITY W TPYIOBOH
NEATEIBbHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpPY’Karollel MPUPOIHON CPEIbI.

Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 33JlaHUK Ha
npuMeHeHne npuHnuna Jle-Ilarense s HaXOXKAEHUSA
HaIlpaBJICHUs CMEIICHUS PAaBHOBECHS XUMHUYECKON
peakiuy 1 aHaiau3 (pakTopoB, BIUSIOMIMX HA CMELICHHUE
XUMHUYECKOTO PAaBHOBECHUS

1,2

Pa3nes 6. PacTtBopsl

Tema 6.1.
IHousarue o
pacTBopax

Conepxanue

PactBopeHne kak  (U3MKO-XUMHUYECKMIl  mpoIiecc.
PactBopel. CnocoObl  MPUTOTOBJIECHUS  PACTBOPOB.
PactBopumocts. MaccoBass 1oy pacTBOPEHHOrO
BeniecTBa. CMBICH MOKa3aTelssl MPeeIbHO JOMYCTUMON

1,2
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KOHOCHTpallMK W €TI0  HCIIOJIB30BAHHC B  OLCHKC
HKOJIOTUYECKOM 6€30MacHOCTH.

[TpaBuia 3KOJIOTHUECKH 11€JIECO00PA3HOr0O MOBEICHHS B
OBITY U TPYIOBOM AEATENBHOCTU B LENAX COXPaHEHHUs
CBOETO 3J0pPOBbS U OKPYKAIOLICH IPUPOLHOU Cpensl;
OIACHOCTb  BO3JEHUCTBUSA HA JKUBBIE OPTraHU3MBI
OIIPEICICHHBIX BEILIECTB.

Pemenne  npakTMKO-OPUEHTUPOBAHHBIX  PACYETHBIX
3aJlaHuil Ha PACTBOPHI, HCIOIB3YEMbIE B OBITOBON H
ITPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA

Tema 6.2.
HUccnenosanue
CBOMICTB PacTBOpPOB

Coneprxanue

I[IpakTuyeckue 3aHATHS

JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.
[IpuroToBnenue pacTBOpOB 3agaHHON (MaccoBoi, %)
KOHIIEHTpaLuu (c MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeieNieHUe Cpeibl BOJAHBIX PACTBOPOB.
Pemrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB

1,2

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIep:KaHue (Coep:KaHue MPHKIATHOTO MOTYJIs)

Pa3znen 7. Xumus B ObITY U IPON3BOJACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA

Tema 7.1.
XuMmus B ObITY U
IIPOU3BO/ICTBEHHOM
JeSTEIbHOCTH
4eJI0BEKa

Coneprkanue

Hogeliline  1ocTXKeHUsT XMMHUYECKOW HAyKu U
XAMUYECKOM TeXHOJOrun. Pojib XuMuu B o0ecrieueHUU
9KOJIOTUYECKOM, OHEPreTUYECKOU u MMUILEBOM
0€30MacHOCTH, pa3BUTHU MeaUuIMHBL. [IpaBuia moucka
W aHalu3a XUMHUYECKON WMHMOpPMAlUU U3 Pa3TUYHBIX
HMCTOYHUKOB (Hay4Has U yueOHO-HayuyHas JUTepaTypa,
CpeJcTBa MaccoBoi nHpopmanmu, ceTh MIHTepHET)

IIpakTnyeckue 3aHATHSA

ITonck u aHanM3 KEHCOB O NPUMEHEHUH XHMHUYECKUX
BEIIECTB M TEXHOJOTMH ¢ yderoM Oymaymiei
npopecCHOHATbHOM  JEATENbHOCTH [0  TeMaMm:
BaXKHEIINe CTPOUTEIbHBIE MaTepuabl,
KOHCTPYKLIMOHHBIE ~ MaTepHallbl, Kpackd, CTEKIIO,
KepaMHuKa, MaTepuabl TUISI AIIEKTPOHUKH,
HAaHOMAaTepHallbl, TEKCTHJIbHBIE BOJIOKHA, HCTOYHUKH
SHEPruH, OpraHUYecKUe M MUHEpaJbHbIE YJOOpeHMs,
JIeKapCTBEHHbIE BELIECTBA, OBITOBAsT XUMHUSL.

3ammra: IlpencraBieHne  pe3yabTaToOB  pEUICHUS
KelcoB B (hopMe MUHU-IOKJIA/1a C Ipe3eHTalen

1,2

Bcero

72
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3. YCJOBUSI PEAJIM3AIIMM TPOIPAMMbBI  YUEBHOM
JUCIUAIIVIMHBI YII1.09 XUMUSA

3.1. MarepuanbHo-TeXHHUECKOE 00eCTICUCHUE

Jlns peanuzanvl OporpaMMbl AUCHUILIMHBL JOJKHBI OBITh MPEIyCMOTPEHBI
CIIEYIOIIME CIEeIUaIbHbIC MOMEIICHHS: YYeOHbI KaOMHET XUMHH W/HIU y4eOHOH
XUMHUYECKO 1abopaTopuH.

OGopynoBanue y4yeOHOro kaOumHeTa (HArJIsiAHbIe TOCOOHUsI): HaOOPHI
IAPOCTEPKHEBBIX MOJEJIEN MOJEKYJ, MOJEIN KPUCTAIUIMYECKUX PEIIETOK,
KOJUIEKIIUU MIPOCTHIX M CIOXKHBIX BEIIECTB U/WIM KOJUJICKIIMH TTOJMMEPOB; KOJUICKIUS
TOPHBIX MOPOJI U MUHEPAJIOB, Tabnuia MenjeneeBa, yueOHbie GUIBMBI, IU(PPOBBIE
o0Opa3oBaTeIbHbIE PECYPCHI.

Texnuyeckue cpeacrsa O0y4YeHHsI: KOMIIBIOTEp C  yCTPOWCTBaMU
BOCIIPOU3BEJEHUS  3ByKa, TMPUHTEP, MYJbTUMEIHUA-TIPOEKTOP C  HKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPe3eHTEpP AJIsl MPE3CHTALUMI.

Oo6opynoBanne jadGoparopuu U pado4YuxX MecT JaA0OPATOPMU: MEH3YPKH,
MUATETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOIL, JYTIbl, IPEIMETHBIE U IOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIS  KamleJlbHBIX  peakinuii, GuibTpoBasibHas Oymara,
NPOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, PE3UHOBBIE NPOOKH, (OHApUKHU, HAOOp
PEaKTUBOB, CTEKJSHHbIC MAJOYKH, IITATUBBI JJIi MPOOUPOK; MEPHbIC UIUHIAPHI,
BOPOHKH CTEKJISIHHbIE, BOPOHKHU JenuTeNbHble nuinHapudeckue (50-100 mi), crynku
c mectukoM, ¢dapdopoBble YallKW, MUHIETHI, QUIBTPHI OyMakKHble, BaTa, MapJis,
YacoOBBI€ CTEKJIA, AJIEKTPOIUIUTKH, JTAOOPATOPHBIE IITATHBBI, CIIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp I MOYYEHHUS Ta30B (MU MPOOHpPKA C Ta300TBOJHON TPYOKOi),
JIepKaTeNu i TPOOUPOK, CKIISTHKU JIJI1 XpPaHEHUsI PEaKTUBOB, Pa3/IaTOUYHbIE JIOTKU;
xumuyeckue crakausl (50, 100 u 200 mur); mImaTenu; MUHIETHI; TUTCIbHBIC IIHITIIBI,
CEKYHJIOMepHI (TaliMepshl), MmepHbie TpoOupku (Ha 10—-20 M) U MepHbIe KOJIOBI (25,
50, 100 u 200 wmu), BoasiHas OaHA (MM TEPMOCTAT), CTEKJISHHbIE MaJIOYKU;
KOHMYeCcKre KoJIObl miist TuTpoBaHus (50 u 100 mut); MHAMKATOPHBIE TMOJIOCKH JJIS
onpenenienus: pH u crangapTHasi UHAUKATOPHAS IIKaJa; YHUBEPCAIbHBIN UHIUKATOP;
nunetku Ha 1, 10, 50 M (wnm mo3aropst Ha 1, 5 u 10 mut), OrOpeTKyU TSl TATPOBAHUS,
meuimHckue mmpuilbl Ha 100—150 M, mabopaTopHbie W/UTU aHATMTUYECKHUE BECHI,
pH-meTpsbl, CymuibHBIN mKad, u Ip. JabopaTopHOe 000PYI0BaHUE.

3.2. HudopmanuoHHoe odecnevyeHre pean3anum NporpamMmmel

1. Jns peanuzauum mporpamMmbl OMOIMOTEUHBIH (QOHI 00pa3oBaTEIbHOM
OpraHu3ally JOJKEH MMETh IEYaTHbIE W/WIU JJIEKTPOHHBIE 00pa3oBaTeibHbIC U
UHPOPMAIIMOHHBIE  PECYpChl, PEKOMEHJOBAaHHbIE  JUJII  HMCIOJb30BAaHUS B

00pa3oBaTelbHOM TpoIlecce, He CTapIie 5 JeT C MOMEHTA U3/aHHUS.
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2. Pexomenayemeble Te4aTHEIE W3IaHUS 10 peann3anuu
00111e00pa3oBaTeIbHOM JTUCLUATUIAHBI MIPEICTaBJICHbI B METOANYECKUX
PEKOMEHAIMAX 110 OpraHu3aIlii 00yUeHHS.

3.3. MHudopmarmonHoe obecrneueHne 00yueHus
[lepeuenb y4eOHBIX W3IAHWUH, HWHTEPHET — PECYPCOB, JOMOTHHTEIHLHOU
JUTEPATYPBHI.

OcCHOBHBIC HCTOYHHUKH:

1.  Xwumus. TexHomoruueckuit mpoguib: yued. i CTYICHTOB YUpexKICHUN
cpea. mpod. obOpazoBanus; 1-e¢ wm3manume, ['abpuensu O.C., Octpoymor W.T'.,
OO11ecTBO ¢ OTpaHUYEHHOM  OTBETCTBEHHOCThIO (OOpa3zoBaTeIbHO-U3IATEIbCKUAN
LHEHTP «AKaaeMus»

2. Xwumus. EctectBeHHO-Hay4HBIH Tpoduiab: yuebd. IS CTYIACHTOB
yupexieHuil cpea. npod. odpazosanus; 1-e uzganue, ['abpuensa O.C., OctpoymoB
N.I'., OO0mecTBO C OrpaHUYECHHOMN OTBETCTBEHHOCTHIO  OOpa3oBaTebHO-
U3JIaTEeITBCKUM IIEHTP «AKaJIeMUsD»

3. Xwumusa. ba3oBeiif  ypoBeHb: y4eOHHUK I 00pa3oBaTEIbHBIX
OpraHW3alliid,  peaTM3yIOIIMX  00pa3oBaTeNbHBIC  MPOTPAMMBI  CPEIHETO
npodeccuoHabHOrO oOpaszoBanus; 1-e uznanue/Pymsutuc I'.E., ®enpaman O.I°./
AKIMOHepHOE 00I11ecTBO «AKIIMOHEepHOE 0011ecTBO «IIpocBeiienne»

4.  Xwumus. TecTsl, 3a71a4u U yNpaKHEHUS: y4eOH.mocoOue IJisl CTYAE€HTOB
yupexaenuit cpen. npod. odpazopanus/I'abpuensu O.C., JIpicoBa I'.I'., 1-e u3znanue,
OO01iecTBO ¢ OTpaHUYEHHOM  OTBETCTBEHHOCTHIO OOpazoBaTeIbHO-U3IATEIHCKUN
LEHTP «AKaJeMUsI»

5. Xumwus. [Ipaktukym: yue. mocobue i CTyJACHTOB YUPEKACHUN Cpe.
npod. obdpazoBanus /I'abpuensu O.C., OctpoymoB W.I'., CnagkoB C.A. u apyrue
nox pexn. ['abpuensna O.C.

6. Xwumus: 0a30BbI ypOBEHb: TPECHUPOBOUHBIE M MPOBEPOUYHBIE PAOOTHI:
ydeOHoe rmocodue, pa3padOoTaHHOE B KOMIUIEKTE ¢ YYCOHMKOM Jisi 00pa30BaTeIbHbIX

OpraHu3aliii, peaTM3yIINX  00pa3oBaTeIbHBIC  MPOTPAMMBI CpEIIHETO
npodeccuonansHoro obpaszoBanus, Pagernkuii A.M., 1-e u3manume; OOIIECTBO C
OTpaHUYCHHON OTBETCTBEHHOCTHIO  OOpa3oBaTEeNbHO-U3IATEIBCKANA  IIEHTP
«AxkanemMus

JlonoIHUTEIbHbIE HCTOYHUKH
1. [Nabpuensa O.C. Xumwmsa. 10 xkmacc. ba3zoBblii ypoBeHb: yueb. amns
obmeoOpasoBar. yupexaennid. — M., 2022.
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2. ['abpuenssu O.C. Xumwmsa. 11 kmacc. bazoBblii ypoBeHb: yueb. ans
o01reo6pa3oBar. yupexjaenuii. — M., 2022.

1. [abpuensn  O.C. Xumus: i npodeccuit W cHelUMaIbHOCTEN
texHudeckoro npoduist: yueonuk. / O.C. INabpuensn, N.I'. OctpoymoB. — 4 u3m.
Crep.- M.: U3narenbckuil neHTp «Akagemus», 2021.

2. Tabpuensn O.C. mnpakTukyM 10 0OmeH, HEOpraHu4ecKo u
oprannyeckoit xumuu: yue6. [Tocodue ans ctynentos cpea. [Ipod. Yued. 3aBenenuit
/ O.C. I'abpuensu, N.I'. Octpoymos, H.M. [lopodeera — M.,2020.
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4, KOHTPOJb U OILEHKA PE3YJbBTATOB OCBOEHUS
JUCHUIIJIMHBI OYIL.09 XUMUS

KoHTpons © oOIlGHKa pe3yabTaTOB OCBOCHUS YYCOHOH JIHCIUILTUHBI
OCYIIIECTBIISICTCS TPEI0IaBaTelieM B IIPOIECCE MPOBEACHUS MPAKTUUECKUX 3aHITUN U
nabopaTopHbIX pabOT, TeCTUPOBaHWS, a TaKXKe BBITOTHEHUS O00yUYarOIIMMHCS

VH/IMBUYa/IbHBIX 3a/laHUM, IPOEKTOB, UCC/IeI0BaHUMN.

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust Tumer OHeHOqHUb =
MeponpusTH
| OcHoOBHOE co/iep:KaHue
1 Pa3nes 1. OcHOBBI Popmyauposars
0a30BbIe MOHATHA U
CTPOEHHs BellecTBa
3aKOHbI XHMHH
1.1 | OK 01 CrtpoeHue aToMOB CocraBnars xumuueckue |1.  Tect «CrpoeHue aTromos
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSTUHEHUH B |XHMHUYECKUX 3JICMCHTOB u
Y IPUPOJIa XUMHUECKOU |COOTBETCTBUU CO PUPOJA XUMUIECKOU CBSI3UY.
CBSI3U CTEICHBIO OKUCIICHUS 2. 3amaum Ha  COCTaBJICHUE
XHMUYECKHX DJIEMEHTOB, |XHMUYECKHX dbopmyn
WCXOJIS U3 BAJIGHTHOCTH U | ABYXaTOMHBIX coeIMHEHHUI
ANEKTPOOTPHUIATENLHOCTH |(OKCUIIOB, CYNb(HUIOB, TUIPUIIOB
U T.11.).
3. 3agaHusa Ha WCHOJb30BaHHUE
XHMUYECKOU CHMBOJIUKH i
Ha3BaHHI COCIUHCHHI no
HOMEHKJIATYpE MEKIYHApOIHOTO
CO103a TEOPETHYECKOU u
MPUKIIATHOM XUMHH u
TPUBHAIBHBIX  Ha3BaHUM A
COCTaBJICHUS XAMHUYECKHUX
bopmyn JIBYXaTOMHBIX
COCTUHEHUN (oKcHaoB,
Cynb(GUI0B, THIPUAOB U T.I.) U
TPYTUX HEOPTaHUYECKHUX
COCIMHEHMI OTAEIBHBIX KJIaCCOB
1.2 | OK 01 Ilepnonnueckuii 3ak0H 1| XapakTepu30BaTh 1. Tecr «Merammueckue /
OK 02 |raGmuma JI.W. XUMHYECKHE DJIEMECHTHI B |HEMETAJUTMUSCKHIE CBOMCTBA,
MenneneeBa COOTBETCTBUH C UX 3JEKTPOOTPULIATENBHOCTD u
IIOJIOJKCHUEM B CPOJCTBO K AJIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKHUX 3JIEMCHTOB B
XUMHUYECKUX AJIEMEHTOB  |COOTBETCTBUE C UX AJIEKTPOHHBIM
.. MenneneeBa CTPOCHHEM U TIOJIO)KEHHEM B
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OK/IIK

Monayabs/Paznen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHIA

CUCTEMC

JINGE

MIEPUOINYECKOMN
XUMUYECKUX  AJIEMEHTOB
Meunneneesay.

2. [Ilpaktuueckue

YCTAHOBJICHUEC

3aJlaHus  Ha
CBSI3U  MEXIY
CTPOCHHUEM AaTOMOB XHUMHYECKUX
3JEMEHTOB W  TMEPUOAMYECKUM
M3MEHCHUEM CBOMCTB
XMMHYECKHX DJJIEMEHTOB MU HX
COCTUHEHUN

ITOJIOKCHHUEM

B COOTBETICTBHH C
[Tepuoanueckoit

CHCTEME.

3. IIpakTUKO-OpHEHTHPOBAHHBIE

TEOPETHUUECKUE

3aJaHus Ha

XapaKTepU3aLuio XUMHUYECKUX
9JeMeHTOB: «MeTtamnueckue /
HEMETaJJIMICCKHE CBOICTBA,
3JIEKTPOOTPHUIIATETHHOCTD u
CPOJCTBO K AIIEKTPOHY
XUMUYECKHUX 2JIECMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOCHHEM U TOJIOXKEHUEM B
MIEPUONYECKON cucreme
XUMHUYCCKUX

J.1. MenneneeBa»

9JICMCHTOB

Pa3zgen 2. XuMmnueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuuii

KonTtpoabHnas padora
«CTpoeHue BenecTBa u
XHMHYeCKHe peakunuu»

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peakuun

CocTaBnsTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3agaum HaA  CcOCTaBIIEHUE
YPaBHEHUU PEAKLUN:
—  COEQUHEHUs,

pasnokeHus, 0OMeHa,

3aMEIICHUS,

— OKHCIIUTENHHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIMHA ¢
HCIIOJIb30BaHUEM MeToJ1a
3JIEKTPOHHOTO OajaHca.

2. 3agaum Ha pacyeT MaccChl
BEILECTBA WJIH 00bEMA

ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH O00BEMY

OJIHOTO M3  YYacTBYIOLIMX B

peakLUy BELIECTB; PACUETHI
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OK/IIK

Monayabs/Paznen/Tema

Pe3yabTar 00y4yeHus

THunel oeHOYHBIX
MeponpUusTHIA

Maccel  (00bEMa,  KOJMYECTBA
BEIIIECTBA) IPOAYKTOB PCAKIIHH,
€CIIH OJHO M3 BEIIECTB HMEET

IMpUMCCH

2.2

DIEKTPOTUTHYCCKAS
IUCCOLMALNASA U HOHHBII
o0meH

CocTaBJIATh ypaBHEHUS
XUMHYECKHX PEAKIIMH
HOHHOI'0 0OMeHa ¢
y4acTHueM
HEOPTaHMYECKUX BEIIECCTB

1. 3apmanus
MOJICKYJIIPHBIX 51
peakmuii ¢ ydJacTHeM KHCJIOT,

Ha COCTaBJICHHC

HMOHHBIX
OCHOBaHMUI u collei,
YCTaHOBJICHHE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. Jlabopatopnast pabora "Tumbl

XUMHYECKUX peakiui'”

Paspnen 3. Crpoenue u
CBOliCTBa
HEOPraHu4eCKHX
BelIeCTB

HccnenoBath cTpoeHue u

CBOMCTBA
HEOPraHU4eCKHX
BeIlleCTB

KonTtpoabsnas padora
«CBoiicTBa HEOpraHU4YeCcKHuX
BeLIECTB)»

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPTaHHYECKUX
BEIIECTB

Knaccudunuposars
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

1. Tecr «Homenknarypa u

Ha3BaHHUC HCOPraHUYCCKUX

BEIIIECTB HCXOS

(bopMyIIbI
XUMHUYECKON

ns3 nx

XUMHYECKOH U
COCTaBJICHHE
dbopmynbl HCXOIS W3 Ha3BAHHS
BEIIleCTBA

0  MEXIYHapOJIHOU

W TPUBUAIILHON
HOMEHKJIAType».
2. 3agauM Ha pacyeT MaccOBOM
noau  (Maccel)  XMMHYECKOTO
3JIEMEHTA (coenuHeHus) B
MOJIEKYJIe (CMecH).
3. [IlpakTuyeckue 3agaHusg 1O
KJ1accuuKaluy, HOMEHKIIaType U
dopmynam
BELIECTB

XUMHUUYECKUM
HEOPraHUYECKUX

Pa3IMYHBIX KJIaCCOB.
4. IlpakThueckue 3aJaHHs Ha
OITpeJIeIICHNE XUMHUYECKOHI
AKTUBHOCTHU BCIIICCTB B
3aBUCUMOCTU BHIA XI/IMI/I‘IGCKOI\/'I
CBsA3M MW THUIIA KpHCTﬂJ’IJ’IH‘—IGCKOﬁ

peueTku

3.2

OK 01

dusuko-xuMuYecKue

VYcTaHaBiIuBaTh

1. Tect «OcobennocTH
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Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHii
OK 02 CBOIiCTBa 3aBUCHUMOCTH (DU3HKO- XMMHYECKHX CBOWMCTB OKCHJIOB,
HEOPraHUYECKUX XUMHYECKHX CBOMCTB KHUCJIOT, OCHOBaHHM, aM(pOTEpHBIX
BEIICCTB HEOPraHUYECKUX BEIIECTB |THIPOKCHJIOB U COJICI.
OT CTPOEHUS aTOMOB U 2. 3amaHusi Ha  COCTaBliEeHUE
MOJIEKYJI, @ TAKXKE TUIIa  |ypaBHEHUN XHUMHUYECKHUX PEaKIUil
KPUCTAJUINIECKOM C Y4acTHEM HPOCTBIX M CIO0KHBIX
peLeTKH HEOPTraHUYeCKUX BEILIECTB:
OKCHJIOB METAJUIOB, HEMETAJIOB U
aM(pOTEePHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCIIOT,
OCHOBaHUI u amM(pOTEepHBIX
THUAPOKCUIOB,  HEOPTraHUYECKHX
colieil, XapakTepU3yIOIIUX  HUX
CBOMCTBA U CIIOCOOBI OJTYUYEHHUS.
3. IlpakTuKO-OpUEHTHPOBAHHBIC
TEOpeTUYEeCKHe  33JaHus  Ha
CBOMCTBA u [IOJIy4CHUE
HEOPraHUYECKUX BEIIECTB
3.3 | OK01 |Unentudukamus Hccnenosath 1. IIpakTuKO-OpUEHTHUPOBAHHbBIE
OK 02 |HeopraHUYECKUX KaueCTBEHHBIC PEAKIUN  |3aJaHUs o COCTaBJICHUIO
OK 04 |BemecTB HEOPTaHMYECKUX BEIIECTB |XMMUYECKUX PEAKIUN C y4acTHEeM
HEOPraHMYEeCKUX BEIIIECTB,
UCTIOJIb3YEMBbIX TUTS ux
UJIeHTU(DUKAITNH.
2.JIaboparopHas pabora:
“Unentuduxanus
HEOPTraHUYECKUX BEIIEeCTB”’
4 Pa3nen 4. Ctpoenune u |UcciaenoBars crpoenue u|KonrpoJsbHas padora
cBoOlicTBa cBoiicTBa opranuueckux («Crpoenmne u cBOiicTBa
OpPraHM4ecKuX BellecTB OpPraHUYecKHX BellecTB)
BelleCTB
41 | OK01 |Knaccuduxanus, Knaccudunuposartsb 1. 3amaHus Ha CcOCTaBIIEHHE
CTpOEHUE U OpraHUYecKHe BEIECTBA B |HA3BAHUI OpPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COCUHEHUH 10 TPUBUAIBHON UITN
OpPraHUYECKUX BEIECTB |CTPOCHUEM MEXTyHapOIHON
CHCTEMaTHYeCKOH HOMEHKIIAType.
2. 3amaHusg Ha COCTaBJIEHHE
MTOJTHBIX " COKpAIICHHBIX
CTPYKTYPHBIX bopmyn
OpPTaHUYECKUX BEIIIECTB

OTACIBHBIX KJIaCCOB.
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THunel oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MepOonpUATHI
3. 3amaum Ha  oIpejaeieHUue
npocTenen bopMyIBI
OpPraHUYeCKON MOJEKYJbl, UCXOMs
U3 AJIEMEHTHOT0 cocTana (B %)
4.2 | OK01 |CgoiicTBa OpraHnYecKux |Y CTAaHABIMBATh 1. 3amaHus Ha CcOCTaBJIEHUE
OK 02 |coenuHeHuit 3aBUCUMOCTH (DU3HKO- YpaBHEHUN XMMHUYECKUX DPEaKIUi
OK 04 XUMHUYECKUX CBOMCTB c y4acTHEM OpraHUYECKUX
OpPraHUYECKUX BELIECTB OT [BELIECTB HAa  OCHOBAaHMM  UX
CTPOEHUS MOJIEKYII COCTaBa U CTPOEHHUS.
2. 3ajaHus Ha COCTaBJIEHUE
YpPaBHEHUN XUMHUUYECKUX PEAKIUH,
WUIIOCTPUPYIOIIMX ~ XUMUYECKUE
CBOWCTBA C YYE€TOM MEXAHU3MOB
IPOTEKaHUsl JAHHBIX pPEAKIUN U
TEHETUYECKOHN CBSI3U
OpPraHMYECKUX BEUIECTB PA3HBIX
KJIACCOB.
3. PacuerHele = 3amaum 10
YPaBHEHUSM peaKkUuil ¢ ydyacTUEM
OpPraHMYECKUX BEIIECTB.
4. JlabopaTopHas pabora
“IIpeBpamenus OpPraHUYeCKUX
BELIECTB IIPY HATPEBaHUU"
4.3 | OK 01 Nnentuduxamnus HccnenoBats 1.IIpakTUKO-OpUEHTHPOBAHHbBIE
OK 02 |opraHMYeCKHX BEILECTB, [KAUECTBEHHBIE pEAKLIUN  |3alaHus 1o COCTaBJIEHUIO
OK 04 |ux 3HaueHue OpPraHUYEeCKUX XUMHUYECKUX PEAKLUN C y4acTHEM
IpUMEHEHHE B ObITOBOM |COEAMHEHUH OT/ENbHBIX |OpraHUYeCKHX BEUIeCTB, B T.4.
Y TIPOM3BOJCTBEHHOM  |KJIACCOB HCIIOJIB3YEMBIX TUISL ux
JIEATEILHOCTH YeJIOBEKa WICHTUQUKAUUM B OBITY U
MIPOMBIIIIJIEHHOCTH.
2.JIaboparopnas paborta:
“Unentuduxanuss OpraHMYECKUx
COEIMHEHUI OTAEIBHBIX KJIacCoB”
5 Paszpgea S. XapakTepu3zoBathb
Kunernyeckue u BJIHMSIHHE PA3JINYHBIX
TepMOAMHAMHYecKHe |(paKTOpPOB Ha
3aKOHOMEPHOCTH PaBHOBecHe U CKOPOCTh
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THunel oeHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MepOonpUATHIH
NPOTeKAHUS XHMHYECKHX peaknui
XHUMHYECKHX peaKkuuid
5 | OKO01 CKOpOCTh XUMHUUYECKUX |XapaKTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHbIE
OK 02 |peakumil. XuMHUYECKOE |BIMSHHME KOHLUEHTPALUU |TEOPETUUYECKHE 3a1aHUsA Ha
paBHOBecHE pearupyromux BeUecTB U |aHadu3 (PakTopoB, BIMSAIOUINX Ha
TEMIEPATypPbl HA CKOPOCTh |[U3MEHEHUE CKOPOCTH XUMUYECKOM
XUMHUYECKUX PEAKLUN peaxkuuu. [IpakTuko-
XapakTepu3oBaTh OpPUEHTHPOBAHHbBIE 3a/laHUsl  Ha
BIIMSIHUE U3MEHEHUs npuMeHeHue — npuHiuna  Jle-
KOHLIeHTpauuu Beulects, |Lllarense JUTSL HaXO0XJICHUS
peakLMu Cpebl U HaIlpaBJICHUs CMELICHUS
TEeMIIepaTypbl Ha pPaBHOBECHS XUMUYECKON pEeaKuu
CMEIICHHE XUMUYECKOTO (M aHaiu3 (DaKTOPOB, BIUSIOIINX
paBHOBECHS Ha  CMEUICHHE  XHMHYECKOIo
paBHOBECHS

6 HccnenoBath nCTHHHBIE

Pa3nen 6. PacTBopsl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK01 ITonsTue o pactBopax  |Pasnuuyars ncTuHHBIE 1. 3agaun Ha TNPUTOTOBIECHUE
OK 02 pacTBOPHI pacTBOPOB.
2. IIpakTuKO-OpHEHTUPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCNoNb3yeMble B  OBITOBOH U
MIPOU3BOJICTBEHHON JAESITEIbHOCTU
YyeJioBeKa
6.2 | OK 01 UccnenoBanue croiictB |UccnenoBats Gusuko- JlabopaTtopHas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOpoB™
HCTUHHBIX PaCTBOPOB

Il | IpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue MPUKJIATHOTO MOLYJIsl)

7 Pa3pgen 7. OuenuBarp nociaeacTeus|3amura Keidca (¢ yderom
Xumusi B ObITY U OBITOBOI U oyaymeili  mpodeccuoHaILHOM
NPOU3BOACTBEHHOM NMPOU3BOACTBEHHOM AesITeJIbHOCTH)

AesiTeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa

Ye10BeKa ¢ MO3M LU
JKOJIOTHYECKOM
0e3onmacHoOCTH
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THunel oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpHUsITHIA
OK 01 Xumus B ObITY U OnenuBath nocienctus |Keiic (¢ yuetom  Oymymiei
OK 02 |[npou3BOJICTBEHHOM OBITOBOH U npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YeJIOBEKa (ITPOU3BOJICTBEHHOM JESATETLHOCTH)
OK 07 NEeITEIbHOCTH YeJIoBeKa ¢ |B0o3MOKHBIE TEMBI KEHCOB:

HO3UIIMHA YKOJIOTHYECKOH
0€e30IacHOCTH

1. IloremieHne kiauMata |

BBICBOOOXKIEHUE ra3oBbIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue Matrepuansl s aBua-

, MAIITMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele wmaTepuanbl IS
COJTHEYHBIX OaTapeil.
4. JlekapctBa Ha  OCHOBE

PACTUTCIIbHBIX IIPCIIapaTOB
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