MHUHHUCTEPCTBO HAYKH U BLICHIET'O OEPA3OBAHUSA POCCUMCKOM ®EJIEPAIIUN
(enepanbHoe rocyrapcTBeHHOE AaBTOHOMHOE 00pa30BaTe/IbHOE YUpeK/JAeHHe BbICIIEero o0pa3zoBaHus
«HauunoHabHbIN Hccaea0BaTeNbCKUT HUKEeropoacKkuii rocy1apcTBeHHbI YHUBEPCUTET
um. H.HU. Jlo6ayeBckoro»

banaxuunckuii puiman HHI'Y

YTBEPXIEHO
pemeHnem npesuanyma Yuenoro copera HHI'Y
npoTokoia ot 16. 01. 2024 r. Nel

PABOYASA ITPOI'PAMMA YUYEBHOI'O ITPEJMETA
OVYIL.10 XUMUA

CrenanbHOCTh CpelHero nNpoheccuoHalIbHOr0o 00pa30BaHus
09.02.01 KOMIIBIOTEPHBIE CUCTEMBI 1 KOMIIVIEKCBHI

KBanudukarys BbITYCKHUKA
CIHEHUAJIMCT IO KOMIIBIOTEPHBIM CUCTEMAM

dopma o0yueHus
OYHAS

roj Hayaja moarorosku 2023



[Iporpamma ygeGHOTO TIpeIMeTa cocTaBiieHa B cooTBeTcTBUU ¢ TpeboBanusmu ®I'OC COO u
®I'OC CIIO no cnennansHocTr 09.02.01 KomnbroTepHbIE CHCTEMBI U KOMIUIEKCHI.

ABTOp:
Benymmii cnennanuct no yue6Ho-meroandeckoi padore T.H. barayrnunosa
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1. OBLIASI XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMBI
YYEBHOI'O IPEJMETA «XUMUWS»

1.1 MecTo AuCHUILNINHBI B CTPYKTYpe o0pa3oBarenbHoi nporpammbl CITIO
VYuebHblil npeamer «XuMus» ABIseTcsl 00513aTeNIbHON 4acThio 0011e00pa30BaTEIbHOIO LUKIA

obpasoBarenbHoii mporpammbl B cooTBercTBUM ¢ DPI'OC CIIO no cneuuansuoctu 09.02.01
KoMmbroTepHbIE CHCTEMBI U KOMILIEKCHI.

1.2 Iesn u nuIaHupyeMble pe3yJabTAThl OCBOCHHS Y4eOHOI0 nmpeaMeTa

1.2.1 Heau u 3a1a4u y4eOHOTO NpeaMeTa
@opMupoBaHHE Yy  CTYACHTOB  IIPEACTaBICHUA O  XMMHMYECKOM  COCTaBIAIOLIEH

eCTeCTBeHHO-HaquOﬁ KapTHUHbI MHpAa KaK OCHOBBI IIPUHATHA peI_HeHI/Iﬁ B JKH3HCHHBIX H
IMPOU3BOJACTBCHHBIX CUTYallHMAX, OTBETCTBCHHOI'O ITOBCACHHUA B HpHpOIIHOfI cpeac.

1.2.2 Tlnanupyemble pe3yJIbTaThl 0CBOCHUSI Y1eOHOI'0 IIpeMeTa
B coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC C00
Ocoboe 3HaueHne yueOHOTO penMeTa uMeeT npu (GOPMUPOBAHUN U PA3BUTHH

OK 01, 02, 04, 07.



Koa

IlnanupyemMble pe3y/JibTaThl 0CBOECHHS Y4eOHOI0 MpeMeTa

HAHMMEHOBaHHUe
(l)OpMprEMbIUX O0mume (IMYHOCTHBIE, MeTATIPeAMETHbIE) IpenmerHbIe
KOMIIeTeHIH
OK 01 B 4acTH TPYI0BOT0 BOCHHTAHHSI: - BJIQJIETh CUCTEMON XMMUYECKUX 3HAHUI, KOTOPasi BKJIKOYAET:
Br6HpaTs - FOTOBHOCTB K TPYJLY, OCO3HAHHE [IEHHOCTH OCHOBOIIOJIATAIOIIME TOHATUSA (XUMUYECKUN IIEMEHT, aTOM, SJIEKTPOHHAsS
T - TOTOBHOCTb K aKTHBHOM JeSTeIbHOCTH BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIICHUS, XUMHUUYECKast
Lo CIIOCOGHOCTH HHHIHHPOBATS, INIAHAPOBATH U (GbyHKIIMOHATIBHAS TPYIIA, PAAUKAT, H30MEPHsI, U30MEPbI, TOMOJOTHYECKHI
NeATeNbHOCTH  [CAMOCTOSITENIBHO BBINOJIHSTE TAKYIO JACATENBHOCTD; [P, TOMOJIOTH, YIJICBOAOPORL, KHCIOPOA- 1 a30TCOACPIKAIINE COCTNHCHIA,
pUMCHHTENbHO | - MHTEPEC K PASIHHBIM chepam OMOJIOTMYeCKH aKTUBHbIE BEIIEeCTBa (YIJIEBOIbI, )KUPHI, OCIIKH ), MOHOMED,
k¢ PATHIHEDM 1po(eCCHOHAIBHOI e TENbHOCTH, [MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHHS,
COHTCKCTAM OBiajeHHe YHHBEPCAIbHBIMH  y4eOHbIMHE [KPUCTAIUIMYECKAs PEIICTKA, THIIbI XMMUYECKHX peaxiuit (OKUCIUTENbHO-

N03HABATEJIbHBIMHY AeliCTBUSIMHA:
a 0a30BbIe JOrHYeCKHe JeHCTBUA:

- CaMOCTOSITENIBHO bopmynupoBaTh U
aKTyalIM3HpOBaTh NIPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CyHICCTBCHHI:Iﬁ HpI/I3HaK NN
OCHOBaHUs JJI CPaBHEHMUSI, KIIacCUPUKALIUN U
0000IICHMS,

- ONPEIEISITh LIeTH IeATEIbHOCTH, 32/1aBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B
paCCManI/IBaeMBIX SIBJICHUAX

BOCCTAHOBUTENbHBIE, 3K30-U SHAOTEPMHUUYECKHE, PEaKIIN HOHHOTO 0OMEHa),
pacTBOP, IJEKTPOIUTHI, HEIJIEKTPOIUTHI, dJIEKTPOIUTHYECKAS AUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOHN peakliuy, XUMUYECKOe
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUsI XUMUYECKOTO CTPOCHHUS
opranuueckux Bemects A.M. byriepoBa, Teopus 31EKTPOIUTHYECKOM
nucconuanuy, nepuonndeckuil 3akon .M. Menneneesa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUH, (PAKTOJIOTHUECKHE
CBE/IEHUS O CBOMCTBAX, COCTAaBE, MOJIYYEHUH U O€3011aCHOM HCII0JIb30BaHUH
BaXHEHIIINX HEOPTaHUYECKUX U OPraHUYECKUX BEILECTB B ObITY U
[IPAKTUYECKON AESITEIbHOCTH YEJI0BEKA;

-YMETh BBISIBJIATH XapaKTepHbIe MPU3HAKU U B3aUMOCBSI3b N3YYEHHBIX
MOHSATHUH,




- BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKHU
[MOCJICCTBUI NCATCIbHOCTH;

- pa3BHUBATh KPEATHBHOE MBIILUICHUE TIPU PEIICHUU
PKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe UCCJIeI0BaTeIbCKUE TeCTBUS:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIIE0BATEIBCKON U
[MPOEKTHOM ESITEIbHOCTH, HABBIKAMH Pa3pEIICHUs
npo0Jem;

- BBISIBJISITh PUYMHHO-CJICICTBEHHBIE CBSI3U U
AKTYaJIM3UpPOBATh 3a/1a4y, BBIIBUTATh THUIIOTE3Y €€
peLIeHUs, HAaXOUTh apTyMEHTHI JIJIs 10Ka3aTeIbCTBA
CBOMX YTBEPXKICHHUH, 3a71aBaTh MapaMeTphl U
KpPUTEPUH PEIICHUS,

- aHAJM3UPOBATH MOJYYCHHBIC B XOJC PEIICHUS
3a/1a4 Pe3yJIbTaThl, KpUTUYECKU OLIEHUBATh UX
TOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHUSIX;

- YMETh NIEPEHOCUTDH 3HAHUS B ITIO3HABATEIIBHYIO U
MPAKTHYECKYIO 00JaCTH KUZHEICATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX
MpeIMETHBIX 00IacTel;

- BBIJBUTATh HOBBIC UJICH, TIPEIAraTh
OpUTMHAJIbHBIE

MOJIXO/bI U PEIICHHUS;

- CITOCOOHOCTD UX MCIOJB30BaHUS B
[MO3HABATEIIBHON U COLIMAIIBHOW MPAKTHKE

HEOPraHWYECKNX U OPTaHUYECKUX BEUIECTB U UX MPEBPALICHUN; BBISBIIATD
B3aUMOCBSI3b XMMUYECKUX 3HAHUU C TOHATUSMU U MIPEACTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIUHEHUN
MEXIYHAPOJAHOTO COK3a TEOPETUYECKON U MIPUKIAAHOW XUMUU U
TPUBHUAJIbHBIC HA3BaHUS BAXXHEHIITNX BEIIECTB (ITUJICH, alleTHIICH, [JIMIICPUH,
denon, popmanbieru, ykCycHasi KUCIOTa, IIMIHUH, YTapHbIN ra3, yriaeKUucibIi
ra3, aMMUaK, raiieHasi U3BeCTh, HeralleHas U3BeCTh, MUThEBAs COJA U IPYTHX),
COCTaBISATH (POPMYIIBI HEOPTAaHUYECKUX U OPTaHUYECKUX BEIECTB, YPABHEHHUS
XUMUYECKUX PEAKIUi, OOBICHATh UX CMBICIT; IOATBEPKAATh XapaKTepPHbIE
XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMU U
3aNMCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;

- YMETh yCTaHABJIMBATh MPUHAIJICKHOCTh U3YUCHHBIX HEOPTraHUYECKUX U
OpraHUYEeCKHUX BEILIECTB K ONPEICICHHBIM KJIacCaM U IPYIaM COeAUHEHUH,
XapaKTEPU30BaTh X COCTAB M BAXKHEHIIINE CBOWCTBA; ONPEICIISITH BUIbI
XMMHUECKUX CBsI3eH (KOBaJIGHTHAs, HOHHAS, METAJUTMUECKas, BOJIOPOIHAS),
TUTIBl KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATh XUMUYECKUE
peakLuuy;

- chopMupOBaTh MPEICTABICHUSA: O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIM XUMUU B TO3HAHUHU SIBJICHUI
[PUPOJIbI, B JOPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI INYHOCTH, €€
(yHKIIMOHATBLHOU TPaMOTHOCTH, HEOOXOUMOM JUTsl pEIICHUS MTPAKTHIECKIX
3a/1a4 ¥ YKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
[IPUPOIHON Cpelie;

- YMETh MPOBOJUTH PACUETHI IO XUMUUYECKUM (POPMYJIaM B YPaBHEHUSIM
XMMHUECKUX PeaKIUi ¢ UCTIOIh30BaHNEM (PH3UUYECKHUX BEIHUMH,
XapaKTEePU3YIONINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAaCChl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOIB30BATh
CHCTEMHBIE XUMUYECKHE 3HAHUS I IPUHATHS PEIICHUH B KOHKPETHBIX
PKU3HEHHBIX CUTYAlMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
cnonn30BaTh
COBPEMEHHBIE

B 00s1acTH HEHHOCTH HAYYHOI'0 TO3HAHUS:
c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS,

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

- YMCTh IIJIAHUPOBATH U BBIINIOJIHATD XUMHYECKUI OKCIICPUMCHT (HpeBpaH_[eHI/Iﬂ
OpPTaHNYCCKUX BCIICCTB IIPHU HArpE€BAaHWH, IOJTYYCHHUE OTUJICHA U U3YUCHHUEC €TI0

CBOﬁCTB, KauUCCTBCHHLIC PCAKIIMU HA aJIBACTUBI, KpaXMaJl, YKCYCHYIO KHCJIOTY;,

7



cpeacTBa
MOWCKa,
aHan3a u
WHTEPIPETANN
UH(OpPMALIUU 1
nH(OpMaAITMOHH
bIC TEXHOJIOTHH
ISt
BBITIOJTHCHUS
3a1a4
npodeccuoHanb
HO
NesITeTbHOCTH

pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHUKH,
OCHOBAaHHOTO Ha nanore KYJIbTYD,

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHDE;

- COBEPILIECHCTBOBAHUE S3BIKOBOU U
YUTATEIbCKOM KYIbTYphl KaK CpeICTBa
B3aMMOJICHCTBHS MKy JIOJbMU H IMO3HAHUS MUPA;

- OCO3HaHHE [IEHHOCTU HaYYHOH
eI TEIbHOCTH, TOTOBHOCTD OCYIIECTBIISATh
MPOEKTHYIO M HCCIIE0BATEIbCKYIO IEATEIbHOCTh
WHIWBUIYAJIHO U B TPYIIIIE;

OBiaieHHe YHHBepPCAJIbHBIMH

MO3HABATEJILHBIMH 1eHCTBUIMU:

B) padora ¢ undgopmanmeii:

- BJIQ/ICTh HABBIKAMU TIOJy4eHUST MHPOPMAITUU
13 UCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISATh IOUCK, aHAIN3, CHCTEMATH3aLIUIO U
WHTEPIPETAINIO UHPOPMAIIK Pa3IMYHbIX BUIOB U
(dbop™m mpecTaBIeHUS;

- CO3/1aBaTh TEKCTHI B pa3NTUYHBIX (popmarax c
YYeTOM Ha3HaueHUs WH(POPMAITUH U [IETICBOM
ayTUTOPUH, BBIOUPAs ONTUMAIEHYIO POpMY
MPEACTABICHUS U BU3YyaTU3allNH;

- OLICHUBATh JOCTOBEPHOCTH, IETUTUMHOCTD
nH(OpMaIU, €€ COOTBETCTBHUE MPABOBBIM U
MOPaTbHO-ITHUYECKUM HOpMaM;

- HCIIOJIb30BATh CPEJICTBA MH(POPMAITMOHHBIX 1
KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOIHUTHBHBIX,KOMMYHUKATUBHBIX U

OpTaHU3AIMOHHBIX 337124 C COOI0ICHUEM
TpeOOBaHMUI )PrOHOMHUKH, TEXHUKU O€30TTaCHOCTH,
TUTHUEHBI, peCypcocOepeKeH s, TPABOBBIX U
PTUYECKUX HOPM, HOPM HH(DOPMAITHOHHOM
0€30IMacHOCTH;

y4eOHBIMU

JeHaTypanus OSIKOB IMPU HAarpeBaHUM, IIBETHHIC PEAKIIUU OCITKOB;
[MPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHa, OIIPEIEIISATh CPEAY BOIHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIINH Ha CyIb(haT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHUOH
AMMOHHMS; pelIaTh SKCIIEPUMEHTAIbHBIE 33/1a4d Mo TeMaM "MeTaisl" u
"Hemeramisl") B COOTBETCTBUY C IPABUIIAMU TEXHUKHU 0€30MIaCHOCTH MPH
0OpallleHUH ¢ BEIIECTBAMHU U Ja0OpaTOPHBIM 000PY0BaHUEM; MTPEACTABIATh
PE3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hOpMeE 3aIlUCH ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIMi 1 POPMYIUPOBATH BHIBOJBI HA OCHOBE ITHX
PEe3yIbTaTOB;

- yMETb aHAIM3UPOBATH XUMUUYECKYIO HH(POPMAIUIO, TOTYyYaeMyIo U3
Pa3HBIX UCTOYHUKOB (CPEICTB MaccoBoi MHpOpMaIuu, cetb MHTEepHET U
Ipyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMU HAYYHOT'O ITO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUN (HAOJIIOICHUE, M3MEPEHUE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMETb MIPOBOAUTH PACUEThI 10 XUMUYECKUM (HOpMyTiaM U YpaBHEHHSIM
XUMHUYECKUX PEaKIUi ¢ UCTIOIb30BaHUEM (DH3NYECKUX BEITUYHH,
XapaKTEePU3YIOUINX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: MACChl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOIB30BATh
CHCTEMHbIE XUMUYECKUE 3HAHUS JIJIs IPUHATHS PEIICHUI B KOHKPETHBIX
PKU3HEHHBIX CUTYAlMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI
uHpopManuu, HHHOPMAIIMOHHON 06€30IacHOCTH
TMYHOCTH;

OK 04.
JddexTuBHO
B3alMOJICHCTBO
BaTh U paboTaTh
B KOJIJIEKTUBE U
KOMAaHJIe

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
1 CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIIe10BATENbCKOM,
[MPOEKTHON U COLIMATIbHOM AEATEIIBHOCTH;
OBiaieHUe YHHBEpPCAJIbHBIMHA
KOMMYHUKATHBHBIMU

NeicCTBUSIMU:

6) COBMECTHAs 1eATEJbHOCTh:

- [IOHUMAaTh U UCIOJIb30BaTh IPEUMYLIECTBA
KOMaHJAHON M UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh LEJIN COBMECTHOM JIEATEIBbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH JICHUCTBHS IO €€
TOCTUKEHUIO: COCTABJIATH IUIaH IEWCTBUM,
[pactpeneaTh poJik ¢ y4€TOM MHEHHI YYaCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJUHHUPOBATH U BHITIOJIHATH padoTy B
YCIIOBUSAX PEaJIbHOr0, BUPTYAIILHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBIIATH NO3UTUBHOE CTPATETUYECKOE
[MOBEJICHUE B PA3JIMYHBIX CUTYaLHSX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJ1aieHUe YHUBEPCAJbHBIMM PeryJTUBHBIMH
NelCTBUAMM:

I') IPUHATHE ce0s1 M APYIrUX JIOAeN:

- MPUHUMATHh MOTUBBI U @PTYMEHTHI IPYTUX JIIOACH
[IPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

- NPU3HABATh CBOE MPABO U IIPABO APYTUX JIOJEH HA
OIINOKH,

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MHUP C MO3UIIUU

IPyroro 4eloBeKa,

- YMETh IUIAHUPOBATh U BBIIOJIHATh XMMUYECKHNA IKCIIEPUMEHT
(mpeBpallleHus1 OpraHMUYECKUX BEIIECTB IIPU HAIPEBaHUU, IIOJYyYEHHE STUIIEHA
1 U3y4YEeHUE €ro CBOMCTB, KAUECTBEHHbBIE PEaKI[MK Ha albJEr 1 Ibl, Kpaxmall,
YKCYCHYIO KMCIIOTY; IeHaTypalusi OEJIKOB IIPU HarpEeBaHUU, [IBETHbIE PEAKIIUU
0€JIKOB; MPOBOINUTH PEaKIIMM HOHHOTO 0OMEHa, ONPENEeNsITh CPEAy BOIHBIX
pacTBOPOB, KAYECTBEHHBIC PEAKLIMHU HA CyIb(aT-, KapOOHAT- U XJIOPUI-
AQHMOHBI, Ha KATHOH aMMOHMSI; pelllaTh SKCIIEpUMEHTAIbHbIE 3a/1a41 [0 TEMaM
"Metamnbt" u "Hemetanisl") B COOTBETCTBUY C NIPaBUIAMU TEXHUKHU
0e30macHOCTH IpU OOPALIEHUH C BELIECTBaMU U J1a00paTOPHBIM
000pyI0BaHUEM; IPEACTABIISITH PE3YJIbTaThl XUMUYECKOIO AKCIIEPUMEHTA B
(bopMe 3anucu ypaBHEHUH COOTBETCTBYIOIIUX peakuil U GopMyIupoBaTh
BbIBOJIbI HA OCHOBE 3THX PE3YJIbTAaTOB.




OK 07.
CoJieiicTBOBATDH
COXPaHEHHIO
OKpY>Karolen
Ccpepl,
pecypcocOepex
CHHUIO,
MPUMCHSITh
3HaHUS 00
N3MCHCHUU
KJIMMATa,
[PUHIUITHI
OCPEIKITUBOTO
MPOU3BOJICTBA,
P pexTUBHO
NeiCTBOBATH B
Ype3BBIYAITHBIX
CUTYaITUIX

B 00.1acTH 3K0710rH4€CKOT0 BOCIIUTAHMS S

- chopmupoBaHHOE™ HKOJOTUYECKON KYJIbTYPHI,
MOHUMAaHUE BIUSHUS COLMATBbHO-2KOHOMUYECKHUX
[IPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUATBHOU
CpeIbl, 0CO3HAHUE TTI00ATBFHOTO XapaKTepa
PKOJIOTMYECKUX MPobiiem;

- I[UITAHUPOBAHUE U OCYILIECTBICHUE JICVCTBUI B
OKpY’Karolllel cpejie Ha OCHOBE 3HaHUs Leseil
YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUITHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKaroIleH cpee;

- YMEHHUE MPOTHO3UPOBATH HEOIATONIPHUATHBIC
HKOJIOTUYECKUE MOCIICACTBUS IIPEANPUHUMAECMBIX
e CTBUIM, IPEAOTBPALLATh UX;

- paclMpeHue ONbITA JEATETbHOCTH
SKOJIOTMYECKOW HaIlpaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMHU y4eOHO-
MCCIIEIOBATENILCKOW, IPOEKTHON U COLMAIIbHOU

e TeIbHOCTH;

- copMupOBaTH NPEACTABICHUS: 0 XUMUIECKOU COCTABIISIONICH
€CTECTBEHHOHAYYHON KAPTHUHBI MUPA, POJIM XUMUU B [TIO3HAHUHU SIBJICHUI
PUPOJBI, B (OPMUPOBAHUY MBIIUICHUS U KYJIbTYPBI THYHOCTH, €€
(yHKIIMOHAJIBLHOU IPaMOTHOCTH, HEOOXOAUMOM [Tl pEIICHUS MTPAKTHYECKUX
3a7a4d ¥ 9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
[PUPOAHON Cpelie;

YMETh COOJIIOIaTh MTPaBHiIa SKOJIOTUYECKH 11€IeCO00pa3HOro MOBECHHS B
OBITY U TPYAOBOI1 1€ATEIHHOCTH B IIEJIIX COXPAaHEHUSI CBOETO 3/10pPOBbS U
OKPYKAIOIIEH TPUPOIHON CPE/Ibl; YUUTHIBATh OMTACHOCTh BO3/ICHCTBUS Ha
PKHBBIE OpPTraHU3Mbl OIIPEIECIEHHBIX BEIIECTB, IOHUMAsl CMbICH OKa3aTess
[IPEACIIBHON JOYCTUMOM KOHLIEHTPALUU.




2CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IPEIMETA «XUMUSI»

2.106beM yueOHOro npeaMera u BU/bI y4eOHOH padoThl

Buj yueOHoil padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOT0 NpeaMeTa 78

B 1.4.

OcHOBHOE co/iep:KaHue 72

B T. 4.

TeopeTHIecKoe 00yIeHUE 56
abopaToOpHBIC 3aHATHS 16

[IpodeccnoHATLHO-OPHEHTHPOBAHHOE Co/lepKaHue (Colep:KaHue

MPUKJIATHOTO MOYJIAA) 6
B T. ..

TeopeTudyeckoe oOydeHue 2
nmabopaTopHbIE 3aHATHS 4

IIpome:xxyTouyHast arrecranus B ¢popMme 1 PpepeHIIUPOBAHHOIO 3a4eTa




1.2. TemaTu4ecKkuii IJIaH U coepKaHUe TUCUUTILIAHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), OB LeM 1ACOR dopmupyemble
pa3aesioB U TeM JIadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOYJ/Ib KOMIETEeHIHH
1 2 3 4
OcHOBHOE coJiepKaHue 72
Pazgesn 1. OcHOBBI CTPOEHUSI BelleCTBA 8
Tema 1.1. OcHOBHOE co/lepKaHue 8 OK 01
CTpoeHue aToMOB
XUMUYECKHX TeOpeTquCKoe OﬁyquI/Ie 6
3J1IEMEHTOB U
fipupoaa CoBpemeHHas MojieTb CTpoeHHs aToMa. CUMBOIUYECKHH SI3bIK XUMUU. XUMHUYECKUN DIIEMEHT.
XHMHECKou DeKTpoHHAs KOHHTrypaus aroMa. Kimaccudukaius XMMUYEeCKUX 3JIEMEHTOB (S-, p-, d-3J1eMeHTBI).
CBS3H BaneHTHbIE 271eKTPOHBI. BalleHTHOCTh. DIeKTpOHHAs IPUPOJIa XUMUYECKOM CBS3H.
DIEKTPOOTPUIIATENILHOCTh. BHUIbI XUMUYECKO CBSA3M (KOBaJCHTHAsI, MOHHAS, METAJIJTNYecKasl,
BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs
Pelienne 3a1annii Ha UCTIOIB30BAHNE XMMUYECKOW CUMBOJIMKHM U Ha3BaHUW COEAMHEHUH 110
HOMEHKJIATYpE MEKTYHAPOIHOTO COI03a TEOPETHUECKOM U MPUKIIATHON XUMHUHU U TPUBHAIBHBIX
HA3BaHWM TSI OCTABJICHUS XUMHUECKUX (GOPMYIT IBYXaTOMHBIX COETUHEHUH (OKCUAOB, CYyIb(UIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTAHUUECKUX COSAMHEHUMN OT/IETBHBIX KJIaCCOB.
[IpakTHueckue 3ajaHusl HA YCTAHOBIIEHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XUMHUYECKHUX 3JIEMEHTOB U
MEePUOINUECCKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUH C
nosnoxenueM [lepuonnueckon CUCTEMBI.
Tema 1.2. OcHOBHOE coep:KaHue 2 OK 01
[lepuonnueckuii OK 02
3aK0H U Taﬁnnua ﬂaﬁopaTOthle 3aHATUA 2
AW MenjeneeBa [Tepyonmueckas cucrema xummdeckux snementos J 1. Menneneesa. dusndeckuii cMbICI
[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX 2

DJICMCHTOB, O6pa3yeMBIX HMU MMPOCTBIX U CIOKHBIX BCHICCTB B COOTBETCTBUU C ITOJIOKCHHUEM

XHMHYECKOTO djeMeHTa B Ileproanyueckoit cucreMe.




MupoBo33peHuecKkoe U HayuHoe 3HaueHue [lepuoauueckoro 3akona [[.1. Menneneesa. [Ipornossr .M.
MenneneeBa. OTKphITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Perienuie mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha XapaKTepU3aUI0 XUMUUECKUX
niIeMeHTOB «MeTalTmdeckre / HEeMETAIITMIECKHE CBOMCTBA, SJICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
JIEMEHTOB B COOTBETCTBUH C UX 3JIEKTPOHHBIM CTPOSHUEM U MOJIOKEHUEM B MIEPUOJNUECKON CHCTEME
XUMHYSCKHX d1eMeHToB J[.J. MeHnpaeneeBa»

Pa3nes 2. Xumndeckue peakinuu 12
Tema 2.1. Tunpr  |OCHOBHOE colep:kanue 8 OK 01
XHMHYECKHX
pealiH Teopernueckoe o0yyenune 8

Knaccugukaius 1 TUIIBI XUMHUECKUX PEAKIU C yYaCTHEM HeopraHmdecKux BemecTB. CocTaBiieHUe

YpaBHEHM peakluii COeAMHEHUs, PAa3JIOKEHUs, 3aMellleHus, 0OMeHa, B T.4. peakl1il ropeHus,

OKHCJIEHUS-BOCCTAHOBJICHMUS.

'Y paBHEHUS OKUCIIEHUSA-BOCCTaHOBIIEHUS. CTeneHb oKkucneHus. OKUCIUTeNb U

BOCCTaHOBUTENb.COCTaBIEHNE U YPAaBHUBAHUE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUil METOA0OM

DIIEKTPOHHOIO

Oananca. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPOJIE, IPOM3BOACTBEHHBIX IIpoLIeccax U

PKU3HEJEATEIBHOCTH OpPraHU3MOB

KonuuecTBeHHbIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PacueThl IO

YPaBHEHUSAM XMMHUYECKHUX peakunid. Mol Kak equHuIa KoJudecTBa BemiecTsa. MoisipHas Macca.

3aKOHBI COXPaHEHUs1 MacChl U SHEPTUU. 3aKOoH ABorajapo. MosipHblil 00beM razoB. OTHOCUTENbHAS

[UIOTHOCTb I'a30B. PacueTsl 0 ypaBHEHUSAM XUMHUECKUX PEaKLUii C HCIOIb30BAHUEM MacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coep:kaHue 6 OK 01
DJIEKTPOJIMTHYECK OK 04
a Teopernueckoe odyueHue 4
sl IMCCOLUALIUSA U
HOHHLIA oGMen |1 €OPHS DJIEKTPOJIUTUYECKOH iucconrarnuu. FIoHbl. DIIEKTPOIUTEI, HEDIIEKTPOJIUTHL. Peakinu HOHHOTO

oOMeHa. CocTaBlieHUE peaklnii HOHHOTO0 0OMEeHa IMyTeM COCTaBJIEHHS X MOJHBIX U COKPAIIEHHBIX 4

NOHHBIX ypaBHeHI/II\/’I. KncnoTHO-0CHOBHBIC pCaKkuu. 3a)1aH1/1$[ Ha COCTaBJICHHUEC MOHHBIX peaKHI/II\/’I




JlaGopaTopHble 3aHATHSA

JlabGoparopHas padoTa "TUIBI XMMHUUECKUX peakLuii".
ccnenoBanue TUITOB (TI0 COCTaBY M KOJIMYECTBY HCXOAHBIX U 00pa3yIOMINXCs BEIECTB) U MPHU3HAKOB

XUMHUYECKHX peaknwii. [I[poBeneHne peakinii HOHHOTO OOMEHa, OTPe/IeIICHHE CPEe/Ibl BOJAHBIX PACTBOPOB.

3a,I[aHI/I$I Ha COCTAaBJICHHUC MOHHBIX peaKHI/Iﬁ

Pasznea 3.

CTpoe}me H CBOMCTBA HECOPraHNnvYeCKUuX BEUICCTB
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Tema 3.1.
Kaaccupuxanus,
HOMEHKJIATYpa u
cTpoeHHne
HEOpraHu4YecKHX
BeleCTB

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

[Ipenmer Heoprannveckoi xumun. Kiaccnukanus Heoprannueckux BemecTs. IIpocTeie u ClioKHbIe
BCIILICCTBA. OCHOBHBIE KJIaCChI CIIOKHBIX BCIIICCTB (OKCI/IIIBI, THAPOKCUABI, KUCJIOTHI, COJII/I). BzanmMmocBs3b
HEOPraHMYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BenecTBa. Kpucraumueckue u aMopQHbIe
BEILICCTBA.

TUIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHasi, HIOHHAsA, METa/NIN4ecKas). 3aBUCUMOCTh
(u3nYECKUX CBOWCTB BELIECTBA OT THUIIA KPUCTAIUIMUECKON PEHIETKU. 3aBUCUMOCTbh XUMHUYECKON
AQKTUBHOCTH BEILECTB OT BUJA XMMUYECKOH CBSI3U U THUIA KPUCTAUINYECKOM pemeTku. [IpruunHbl
MHOT000pa3us BEIIECTB

JlabopaTopHble 3aHATHUS

HomenknaTypa HeopraHMuecKHX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/As U3 UX XUMUYECKOU (popMyItbl
WIN COCTaBJIEHUE XMMHUYECKON (POPMYIIBI UCXO/Isl U3 Ha3BaHUs BEILECTBA 10 MEXTYHAPOIHOM
(MIOITAK) miu TpuBHalIbHOM HOMEHKJIATYpE.

Perenue npakTHUECKUX 3aaHUH 10 KIacCU(PUKAIMKU, HOMEHKIIAType U XUMUYECKUM (OopMyIaM
HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIil ra3, yrieKuciblil ra3, aMMHuaK, raieHast
W3BECTh, HETallleHasi U3BECTh, MUTHhEBAs COJIA U APYTHX): Ha3bIBATh U COCTABIISATH (POPMYIIBI XUMHUECKUX
BEIIIECTB, ONPEAEIATh IPUHAIIEKHOCTD K KIIaccy.

VcTouHnKH XUMUYecKoi nHpopMmalu (CpeacTB MaccoBoi HHPpOpMaLnu, ceTb IHTepHET U Apyrue).

[Touck napOpManum 1Mo Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopMmyriam

OK 01
OK 02




Tema 3.2. ®usuke- OCHOBHOE cOolep:KaHNe 12 OK 01
XHMUYecKHne OK 02
cBOliCTBA Teopernueckoe o0yuenue 8
HEOpraHUu4eCcKUuX
BEIECTB Mertamibl. O6mue (GU3NYeCKne U XMMHYECKHE CBOKCTBa MeTauioB. CrocoObl MoJydeHHs. 3HAUYCHHE

METaJIJIOB ¥ HEMETAJIJIOB B IIPUPO/JIE U )KU3HEIEATEIBHOCTH YEJIOBEKA U Opranu3MoB. Koppo3us MeTaos: 4

BU/IbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJIIOB OT KOPPO3UU

Hewmertamisl. O6mmue Gpusndyeckue 1 XUMHUECKHE CBOMCTBA HEMETaIIOB. TUIIHMYHbIE CBOWCTBA HEMETAILJIOB

IV- VII rpynn. Knaccudukanus 1 HOMEHKJIaTypa COeUHEHU HeMeTaioB. KpyroBopoTsl OMOreHHBIX 2

JIEMEHTOB B IPUPOJIE

XYMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEUIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,

coJiell U Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NMPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH, 2

BBICIIINX OKCHUJIOB M THAPOKCHIOB

JlabopaTopHble 3aHATHS 2

CocTaBiieHHE ypaBHEHUN XUMHUYECKUX DPEAKIUI C y4yaCcTHEM MPOCTHIX U CIIOKHBIX HEOPraHUYECKHUX

BELIECCTB:

METAJIJIOB U HEMETAJJIOB; OKCHJIOB METAJIJIOB, HEMETAJUIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTraHUYECKUX|

KHUCIIOT, OCHOBaHUN M aM(OTEpHBIX THIPOKCHIIOB; HEOPTaHUYECKUX COJIEH, XapaKTepHU3YIOIUX HX

CBOMCTBA. 2

PenieHre NMpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKHUX 3aJaHMM Ha CBOMCTBA, COCTAB, IMOJIyYEHHE U

0e30MacHoe HCIONIb30BaHUE BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M NPaKTUYECKOM

NESATEIIBHOCTH
Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Nnentudguxkanus OK 02
Heopranmyeckux [1200paTOPHbIE 3AHATHS 2 OK 04
BeLECTB

JlaboparopHas paboTa «aeHTudukamms HEOPraHUIECKUX BEIIECTBY.

Pemienrie SKCIIEpUMEHTANBHBIX 3aJad [0 XHMHUYECKUM CBOMCTBAM METaNIOB M HEMETaJUIOB, IO

PacIO3HABAHMIO U MTOJIYYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJUIOB. 2

VnenTudukanuss HEOPraHMYECKUX BEIIEeCTB C HCIOJIb30BaHUEM HX (DU3HKO-XUMUYECKUX CBOMWCTB,
XapaKTEepHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHble peakuuu Ha cyinbdar-, kapOoHAT- U XIJIOPHI-
QHMOHBI, HA KATHOH aMMOHUS




CTpoe}me H CBOMCTBA OpPraunveCKux BEIECTB
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Pa3neu 4.
Tema 4.1. OCHOBHOE COfiep/KaAHIe 6 OK 01
Kaaccupuxanus,
CTpoeHune n TeopeTnueckoe 06yueHHne 6
HOMEHKJIATYypa
OpPraHu4YecKux [losiBiIeHUE U pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckor xumuu. Mecto u
BeLeCTB 3HAYEHUE OPraHMYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.

XHMMHUYECKOE CTPOEHUE KaK MOPAIOK COETUHEHHSI aTOMOB B MOJIEKYJIE COIJIACHO UX BAJIEHTHOCTH.

OCHOBHBIE TIOJIOKEHUS TEOPUN XUMUYECKOTO CTPOCHMSI OpraHnYecKUX coennHenuii A.M. bytieposa.

'YTepoaHbIid CKEJIET OPraHuueCKOW MOJIEKYJIbl. 3aBUCUMOCThH CBOMCTB BEILIECTB OT XMMHUYECKOTO

CTPOEHUS MOJIEKYJI.

30Mepus 1 U30MEpBHI.

[TonsTue o pyHkunoHanbHOM rpynmne. Pagukain. [IpuHunne! Ki1accupuKauy OpraHnuecKuX COeAMHEHUH.

MexnyHapoiHass HOMEHKJIaTypa U IPUHIMIIBI HOMEHKIATypbl OpraHudeckux coequHeHuil. [lonsrue o6

A30TCO/IEpIKAIUX COEJMHEHUX, OMOJIOTMUECKU aKTHBHBIX BellecTBax (yrieBojax, )Kupax, oeiakax u ap.),

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

HoMeHknaTypa OpraHMYeCKUX COEIUHEHHUH OTAEIbHBIX KJIAcCOB (HACHILICHHBbIE, HEHACBILIICHHbIE U

apOMaTHYECKHE YIJIEBOJOPOIbl, CHUPTHI, (PEHONbI, aabAeTubl, KETOHbI, KAPOOHOBBIE KUCIOTHI U Ap.)

CocTaBieHHEe TOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMyJ OpPraHMYECKHX BEILIECTB OTHEIbHBIX

KJIACCOB, MCIIONIb3ys MX Ha3BaHUS [0 CHUCTEMATUYECKOM M TPHUBHAJIBLHOM HOMEHKJIAType (3THJIEH,

alleTUIeH, TIULIEepHH, (eHod, (opManblerus, yKCycHas KHUCIoTa, MIMUIMH). Pacdersl mpocrteiiiei

(bopMyJibl OpraHu4ecKo MOJIEKYJIbl, HCXO/Isl U3 3JIEMEHTHOT0 cocTana (B %)
Tema 4.2. OcHoBHoOE coepKkaHue 12 OK 01
CaoiicTBa OK 02
OpTraHHYeCKHX Teopernueckoe o0yuyeHue 10 OK 04
coeMHEeHU

DU3NKO-XUMHUECKHE CBOWCTBA OPraHUYECKUX COEAMHEHUH OTIENBHBIX KJIACCOB (O0COOCHHOCTH
KJIacCU(UKAIMU U HOMEHKIIATyphl BHYTPH KJIacCa; TOMOJOTHYECKHMA psit v oOmiast hopmyrna; u3oMepus;

(bu3HYeCcKre CBONCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI MOTYyUEHHUS):




- TpeAeNibHbIE YIIJIEBOJOPObI (IKaHBI W IMKIOAJIKaHbl). ['OpeHre MeTaHa Kak OAUH U3 OCHOBHBIX
MCTOYHHKOB TEIUIa B TIPOMBIIICHHOCTH U ObITY. CBOWCTBA MIPUPOHBIX YIIIECBOJAOPOJIOB, HAXOXKICHUE B
[PUPOAE U IPUMEHEHHUE ATKAHOB;

- HempeaelbHbIC (AJTKCHBI, ATKMHBI M aJIKaIUEHbI) 1 apOMAaTHYECKHUE YTIIEBOOPOIbL. [ 'OpeHHe aneTuiacHa
KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JIJI CBAPKH M PE3KU METAJIIIOB

- KUCJIOPOJICOIEPIKAIIEe COSTMHEHUS (CITUPTHI M (PE€HOJIBI, KAPOOHOBBIE KUCIOTHI ¥ A(UPHI, aTbIACTU/IBI U
KETOHBI, )KUPBI, yIIIEBObI). [IpakTHuecKoe MpUMEHEHNE STUIICHTIMKOJIS, TIUIeprHa, (PeHomna.
[Ipumenenue popmanbaeruia, aleTanbAeruaa, YKCYCHONH KHUCIOThI. MblIa KaK COJIH BBICIITUX
KapOOHOBBIX KUCIIOT.

Moroniue cBOMCTBa MbLIa

- a30TcoJepXKalie COeAMHEHUs (aMUHBI M1 aMUHOKHUCIIOTHI, Oesku). BBICOKOMOJIEKYIsIpHBIE COeIMHEHNS
(cuHTEeTHMYECKHE U OMOJIOrMYECKU-aKTUBHBIE). MOHOMEp, MOIMMEp, CTPYKTypHOE 3BeHO. [lonumepusanus
STHJIEHA KaK OCHOBHOE HAllPaBJIEHUE €r0 MCII0JIb30BaHMS.

['eneTnueckas CBsA3b MKy KJlacCaMH OPraHUYEeCKUX COEIMHEHUN

CBolicTBa OpPraHNYECKUX COETMHEHUN OTAEIbHBIX KJIACCOB (TPUBHAIbHASA U MEXIYHAPOIHAS
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CLIOCOOBI MOIYUYEHHMs]): MIPeAeIbHbIE (AJIKaHbI M LIMKJIOAJIKAHbI),
Herpe/iebHbIe (AIKEHbI, AIKUHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOAOPOIbI, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIOTHI ¥ 3(UPHI, AJIbJIETU]IbI U KETOHBI, aMUHBI 1 AMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHbIE
COEIMHEHUS. 3aJaHNsI Ha COCTABIEHUE YPABHEHUM XMMUYECKUX PEAKIUM C yHaCTHEM OPraHUYECKUX
BEIIECTB Ha OCHOBAHUHU MX COCTaBa U CTPOCHUS

CocTaBieHHe CXeM peakiuii (B TOM YHCIe MO0 IPEI0OKEHHBIM IIeT0YKaM MpeBpalieHuit),
XapaKTEePU3YIOUIUX XUMHUYECKUE CBOMCTBA OPraHUYECKUX COCTMHEHU I OTIEIbHBIX KJIACCOB, CIIOCOOBI UX
MOJIY4eHUS! U Ha3BaHUE OPTraHUYECKUX COCIMHEHUN 110 TPUBUATBHOM UM MEXAYHAPOIHON
CUCTEMAaTUYECKO HOMEHKJIaType.

PelieHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HAa CBOMCTBA OPraHUYECKUX COSAMHEHUN
OT/ICITbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaGoparopHas padota "IIpeBparienust opraHM4ecKUX BEIIECTB MPU HarpeBaHUH'".
[TomyueHue 3TUI€HA U U3yYeHHE ero CBOWCTB. Mo/enupoBaHue MOJIEKYST M XUMUYECKUX MPEeBpaIleHHi
Ha IpUMepe TaHa, STHIICHA, AlleTUIICHA U JIp.




Tema 4.3. OcHOBHOe coiep:KaHue OK 01
NnenTupuxanus OK 02
OpPraHMYecKuX Teopernueckoe o0y4yeHne OK 04
BeleCTB, HX
HAYCHHE H buooprannueckue coennuenus. Ilpumenenne u 6uonoruueckas poiib yrieBo1oB. OKUCIeHHE YIIeBOI0B
IpHMeHeHHe B - UCTOYHMK 3HEPrUM >KUBBIX OpraHu3MoB. O0JacTH NPUMEHEHHUs] aMUHOKHCIOT. [IpeBpaiienus 6enkoB
GLITOBOI N nuInM B opraHu3me. buosnormueckue ¢(yHkuuu OenkoB. buomormueckune QyHKIuM XKupoB. Ponb
IIPOH3BOACTBEHHO OpPraHMYeCcKO XMMMHU B pelIeHUH NpolsieM NHUIEeBOH 6€300aCHOCTH
i Posib opraHuyeckoil XMMHHM B peIIeHNH IPOo0OJIeM S3HepreTHUecKo 6€301aCHOCTH, B PA3BUTUU MEHULIUHBL,
NeATeIbHOCTH CO3/IaHMHM HOBBIX MaTEpUAJIOB, HOBBIX HMCTOYHHKOB SHEPrUM (aJbTEPHATHBHBIC MCTOYHUKH DHEPTUH).
Je10BeKa OnacHOCTh BO3JEHCTBHMSI Ha KMBBIE OpPraHU3Mbl OpPraHMYECKMX BEIIECTB OT/EJBHBIX KJIACCOB
(YriaeBomopozpsl, CHUPTHL, (EHONBI, XJIOPOPTaHUYECKHUE IPOU3BOIHBIC, AIBJCTHUABI W JAp.), CMBICT
oKas3areJsi IpesleIbHO JIONYCTUMOM KOHIIEHTPALUU
JlaGopaTopHble 3aHATHSA
JlaboparopHas padota: "MaeHTH(UKAINS OPraHUISCKUX COSTUMHEHUH OTACIbHBIX KJIacCOB"
M nenTudukanys opraHn4eckux COeIMHEHUH OTJeNIbHBIX KJIACCOB (Ha MpUMepe alibJAEru10B, Kpaxmana,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KayeCTBEHHBIX peakuuid. JleHaryparus Oenka nmpu HarpeBaHuu. L{BeTHbIe peakiiuu OEIKOB.
Bo3HWKHOBEHHE aHATTITHYECKOTO CHTHAJIA C TOYKU 3PEHUSI XUMHUYECKUX MPOIECCOB TPH MPOTEKAHUHU
KaueCTBEHHOMN peakluy, O3BOJISIONIeH HASHTU(PHUIMPOBATh NPEII0KEHHbIE OPraHUYECKHE BEIECTBA
Paznean 5. Kunernuyeckue u TepMOANHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX pPeaKIui
OcHOBHOE coJiepKaHne OK 01
CxopocTtb OK 02
XHMHYECKHX
peaxkumii.
XumMu4eckoe
paBHOBecHe

18




TeopeTuyeckoe o0yueHue

CKOpOCTh pPEaklluu, €€ 3aBUCHUMOCTh OT pa3IM4YHBIX (DAKTOPOB: MPUPOJABI PEArHPYIOUINX BEIIECTB,

KOHLICHTpAllUM pEearupyrolux BeEUIECTB, TEMIIEpaTypbl M IUIOIAAM PEAKIMOHHOM MOBEPXHOCTH. OK 01

TertoBbie 3 (HEKThl XUMUYECKUX pEaKIUid. IK30- U SHTOTCPMUIECKIE, PEAKIUH. OK 02

OO6paTtuMocCTh peakiuii. XMMHUecKoe paBHOBECHE U €0 CMEIIEHUE MO/ JCHCTBIUEM Pa3IMYHBIX (PAKTOPOB

(KOHIIEHTpAIMsl PEareHTOB WM NPOJIYKTOB pEaKIWU, JaBJICHUE, TeMIeparypa) Ui CO3JaHusd

ONTUMAaJbHBIX YCIOBUN MPOTEKAHUs XUMUUYECKHX IpoueccoB. [Ipunnun Jle Hlatense

PemieHne TpakTHKO-OPUEHTUPOBAHHBIX 3a/JlaHWil Ha aHanu3 (PAKTOpPOB, BIHUSAIOIIMX HAa HW3MCHEHUE

CKOPOCTH XUMHUYECKOM peakiiuu, B T.U. C TO3UIHMHA SKOJOTHYECKH 11eTIECO00Pa3HOT0 MOBEICHUS B OBITY U

TPYJIOBOM JESATEIBHOCTHU B LIEISIX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAIOILIEH IPUPOTHOMN CPEIbI.

Pemenue npakTUKO-OpUEHTHPOBAHHBIX 3aJaHU Ha NpuMeHeHne npuHuuna Jle-Ilarense mms

HAXO0XJ/ICHUS HAMIPABIICHUS CMEILIEHUSI PABHOBECHS XMMHUECKON peakly U aHanu3 (pakTopos,

BIMSIONIMX HA CMEIICHUE XUMUYECKOTO PABHOBECHS
Pa3znea 6. PacTBopbI
Tema 6.1. OcHOBHOE co/iep:KaHue OK 01
[lousitue o OK 02
pacTBopax Teopernueckoe o0yueHue OK 07

PacTBopenue kak Qu3uko-xumudeckuit mporecc. PactBopbl. CriocoObl TPUTOTOBICHHS PAaCTBOPOB.

PactBopuMocTh. MaccoBast 107151 pacTBOPEHHOTO BenlecTBa. CMbICH MOKa3aTess MpeleiabHO JOMYyCTUMON

KOHIIEHTPAIIMU U €TO UCIIOJIb30BaHKE B OIIEHKE SKOJIOTHYECKON 0€30MacHOCTH.

[IpaBuiia SKOJIOTMYECKH II€J1IeCO00Pa3HOro IMOBEACHUS B OBITY W TPYJIOBOW JEATEIBHOCTH B ILEIAX

COXPAHEHHUs CBOETO 3JI0POBbS U OKPYXKAIOWIEH MPUPOIHON Cpebl; ONACHOCTh BO3JCHCTBUS HA KUBBIC

OpTraHU3MBbI OITPE/IETICHHBIX BEIIECTB.

PerieHne mMpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHU HAa PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOW U

TPOU3BOJCTBEHHOM JESITEIIbHOCTH YEJIOBEKa

OcHoBHoOe cojepkaHue 0K 01

0K 02

JlaGopaTopHble 3aHATUA
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Tema 6.2. JlaGopaTtopHas pabora «[IpUroToBICHIE PACTBOPOBY. OK 04
UcerenoBanme i, uroropenme pacTBOPOB 3aaHHOM (MAccoBOf, %) KOHLEHTPALHH (C PAKTHKO-OPHEHTHPOBAHHBIMH 2
CBOMCTE BOIPOCAMH) U OIPE/ICIICHUE CPEIbI BOAHBIX PACTBOPOB.
pacTBopoB Pemenne 3a1au Ha IPUTOTOBJIEHHE PACTBOPOB
[IpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COJePKAHUE TPUKJIIATHOTO MOXYJIs)
Paznea 7. Xumusi B GbITY H IPOH3BOJACTBEHHOI 1eATEIbHOCTH YeJI0BEKA 6 OK 01
OK 02

Xumusi B ObITY H  |(OcHOBHOE CO/lep/KAHTE 6 OK 04
NMPOU3BOICTBEHHO OK 07
i Teopernueckoe oGyueHue 2
neATeIbHOCTH
yeJIOBeKa HoBeiiline JOCTHKCHHS XUMUYECKOW HAYKH W XHMHUUYECKON TEXHOIOTUH. POJb XUMUH B 00ECIICUCHUH

HKOJIOTMYECKOM, SJHEPreTUUECKON U MUIIEBON 0€30MacHOCTH, pa3BUTUU MeAUIMHbL. [IpaBuia noucka u 2

aHAITM3a XUMHIECKOM HH)OPMAIINH U3 Pa3THIHBIX HCTOYHHKOB (HAy4YHAs ¥ yueOHO-HAYyUYHAsI IUTEPaTypa,

CpelcTBa MaccOBOM HHQpOpMaIuu, ceTh MHTEepHET)

JIabopaTopHbIe 3aHATHS

[TorcKk W aHaNIW3 KEHCOB O MPHMCHCHHWH XMMHYECKHX BEHIECTB W TEXHOJOTHH C y4eToM Oymyrieit

PO ECCHOHATBHOM JEATENLHOCTH 10 TEMaM: BaXKHEHIIIHE CTPOUTENLHBIE MATEPHUAIIBI, KOHCTPYKIIHOHHBIE

MaTepuasbl, KpaCKU, CTEKJIO, KepaMUKa, MATEPUANbI JJIsl SICKTPOHUKH, HAHOMATEPHAITBI, TCKCTHIIbHBIE 4

BOJIOKHA, HCTOYHUKH JHEPTHH, OPTraHWYECKUE W MHUHEPATbHBIC YIOOpCHHS, JICKAPCTBEHHBIC BEIIECCTBA,
OBITOBAs] XUMMUS.
SamuTa: [IpencraBiienne pe3yabTaToB pelIeHUs] KeHCOB B JopMe MUHH-JIOKJIAIA C PE3CHTAITuEH

IIpome:xxyTouHas arrecrauus B ¢popme 1u(ppepeHIHPOBAHHOIO 3a4€eTa

Bcero
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3.YCJOBUSA PEATIM3ALUA TPOT'PAMMBI YYEBHOI'O TIPE/JIMETA

3.1 TpeGoBaHusi K MUHUMAJILHOMY MATEPHAIBLHO-TEXHHYECKOMY 00ecredeHH 0
Jlist peanuzanuu mporpaMMbl AUCIUILTAHBL JOJDKHBI OBITH TPETyCMOTPEHBI CIISAYIONINE CTICIIHATBLHBIC
MTOMENICHUS: YIeOHbIN KaOMHET XMMUHU U/WUIH YICOHOM XUMHUUYECKON JJab0paTOpUH.

OO6opynoBanne yueOHOro KabuHeTa (HATJISITHbIE MOCOOUS): HAOOPHI ITAPOCTEPKHEBBIX MOJIEIICH
MOJIEKYJI, MOJIETTH KPUCTAJUIMYECKUX PEHIETOK, KOJJIEKIUU MPOCTHIX U CIIOKHBIX BEHIECTB W/HIIN KOJIEKLIUN
MOJIMMEPOB; KOJUIEKIIMS TOPHBIX OPOJ M MUHEPAJIOB, Tabnuia MeneneeBa, yueOHbIe (puiIbMbl, HU(POBLIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHuyeckue cpeacTBa 00yuyeHHsi: KOMIBIOTEP C yCTPOWCTBAMU BOCIIPOU3BEICHUS 3BYKa, IPUHTED,
MYJIbTUMEANA-TIPOEKTOP € IKPAaHOM, MYJIbTUMEINNMHASA JOCKA, YKA3Ka-IIPE3EHTEP ISl IPE3EHTaLUi.

OobopynoBanue J1abopaTopuu U pado4nx MecT JadOPATOPUM: MEH3YPKH, MUIETKU-KANECIbHUIIBI,
TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEAMETHBIC U TTOKPOBHBIE CTEKJIA, TUIAHIICTHI JJI KalelbHBIX peaKIlui,
¢bunbTpoBaNbHAs Oymara, NMPOMBIBAIKH, CTEKJISHHBIE MPOOUPKU, PE3WHOBBIE MPOOKH, (OHAPUKU, HAOOP
PEaKTHBOB, CTEKJISIHHBIC TMAaJOYKH, IITATHBBI I MPOOUPOK; MEPHBIC IWJIUHJPHI, BOPOHKU CTEKIISTHHBIC,
BOPOHKM JenuTenbHble nunuaapudeckue (50-100 moi), crynmku ¢ mecTukoMm, ¢apdopoBbie daiku,
MUHIIETHI, GUIBTPBI OyMaXKHBIC, BaTa, MapJsi, YaCOBBIE CTEKIIA, SJCKTPOILIUTKH, JTaOOpaTOPHBIE IITATHUBEI,
CIUPTOBBIE TOPENKH, CIMYKH, TpHOOp A MOTydyeHHUs razoB (WM MpoOHMpKa ¢ ra300TBOJHON TpyOKoOii),
JepxaTenu s NpoOUpOK, CKISTHKU /111 XpaHEHUs PEaKTHBOB, Pa3/1aTOYHbIE JOTKH; XMMUUYECKHUE CTaKaHbl
(50, 100 1 200 mu); mInaTeny; MUHIETHI; TUT€IbHBIC IIUMIIBL; CEKYHAOMEPHI (TailMepbl), MepHbIE MPOOUPKU
(ma 10-20 mur) m mepHbie kKonObI (25, 50, 100 u 200 M), BoasHast OaHs (WJIM TEPMOCTAT), CTEKIISTHHBIC
MAJI0YKH; KOHMYEcKre Konobl st TutpoBanus (50 u 100 Min); uHAMKATOPHBIE TONOCKH [Tl onpenenenus pH
U CTaHJIapTHas MHAMKATOPHAs 1IKaja; yHUBEpCaIbHbIM HHAUKATOp; nuneTku Ha 1, 10, 50 M (miam no3atopsl
Ha 1, 5 u 10 mur), OrOpeTKHU Il TUTPOBaHMSI, MeAUITMHCKIE mmpuilbl Ha 100-150 mu1, maGopaTopHbIe H/WIH
aHATMTHYECKHE BeChl, PH-MeTphI, CYIIMIBHBIN 1IKad, U JIp. TabopaTopHOe 000pyI0BaHNE.

3.2 UndopManuoHHOe 00ecnievyeHne peaan3alu NporpaMmMbl

Jl1st peanu3anuu mporpaMMbl OMOIMOTEYHBINA (DOH 00pa30BaTEIHLHON OpraHU3aIMH UMEET IeUaTHbBIE
W/WIH JIEKTPOHHBIE 00pa3oBaTeNbHble U HH()OPMALIMOHHBIE PECYPChI, PEKOMEHI0BaHHBIE IS
HCIIOJIb30BaHUs B 00pa30BaTebHOM IpoIiecce, He cTapiiie 5 JeT ¢ MOMEHTA U3/IaHusl.

OcHoBHas TuTepaTypa:
1. Xumus. 10 knacc (6a30Bblif). DnekTpoHHas Gopma yueOHHKaA. Epemun, B. B. Xumus. 10
kiacc (6a30BbIit). DnekTpoHHas popma yueOHuka. : yaeonuk / H. E. Ky3smenko, B. U. Tepenun; B.
B. Epemun .— Mocksa : AO "UznarensctBo "[Ipocemenue”, 2022 .— 1 c. — ISBN 978-5-09-
099533-7 .— URL: https://rucont.ru/efd/806266

2. Xumus. 11 xmacc (6a30BbIif). DnekTpoHHas GpopMa ydeOHUKA. Epemun, B. B. Xumus. 11
kJacc (06a3oBbIit). DnexTpoHHas popma yueOHuKa. : yueOHuk / H. E. Ky3pmenko, A. A. JIpo3nos; B.
B. Epemun .— Mocksa : AO "U3narensctBo "llpocsemenne”, 2022 .— 1 ¢. — ISBN 978-5-09-
099534-4 .— URL.: https://rucont.ru/efd/806267

JlonoJHUTeNbHAS IUTepaTypa:

[Iporpammuoe obecrnieuenne u UHTEpHET-pecypChl


https://rucont.ru/efd/806266
https://rucont.ru/efd/806267

KoHTpoJib 1 O1eHKa pe3yJIbTaTOB 0CBOCHHSI y4eOHOI0 nmpeaMeTa

KoHTponb 1 o1ieHKa pe3yabTaToB OCBOCHHS YUYEOHOTO MpeAMEeTa PacKphIBAIOTCS 4Yepe3 MpeaMETHbIC
pe3yibTaThl, HalpaBJiIeHHbIE HA (GOPMHUPOBAHNE OOLIMX KOMIIETCHIMH MO pas3jienaM U TeMaM COJepKaHHs
y4eOHOro mMarepuania.

Ne | OK/MK | Monyas/Pasgen/Tema| PesyabtaT o6yuenus Tunet onenodnbIx

MepOonpUATHH
| |OcHoBHOe conepkanne
DopmMyIHpPOBATH
1 Pazien 1. OcHOBBI pMyTHp
0a3zoBble
CTPOEeHHsl BelecTBa
MOHATHS M 3AKOHBI
1.1 OK 01 CtpoeHne aToOMOB CocTaBisTh XUMHYECKHE |1, Tect «CTPOCHHE aTOMOB
XHUMHYCCKHX dJICMCHTOB |(QOPMYIIbI COCIMHCHUI B (X IMHYECKUX DIIEMEHTOB H IIPUPOJA
U IPUPOJIa XUMUYECKOH |COOTBETCTBUM CO KUMIYECKO CBSI3I.
CBA3N CTCIICHBIO 2. 3aga4yM Ha COCTaBIICHUE
OKHCJICHHS] XUMUYCCKHX X piMpdecKuX (hopMyIt
HIIEMEHTOB, UCXOJIS U3 (BYXaTOMHBIX
BATICHTHOCTH U CcoeIMHEHUN (OKCU/IOB,

DIICKTPOOTPHULIATEIBHOCTH oy rip (1108,

UJIPUIOB U T.I1.).

3. 3ajaHus Ha UCIIOJIb30BAaHUE
XUMHUYECKON CUMBOJIMKH U
HA3BAHUU COEIUHEHUI IO
HOMEHKJIAType MEXIYHAPOIHOTO
CO03a TEOPETUYECKON 1
[MPUKJIAJHON XUMHUU U
TPUBUAJBHBIX HA3BAHUM JJIs
COCTaBIICHUSI XUMUYECKUX (POpMyIT
JIByXaTOMHBIX COEIUHEHHI
(oxkcu0B, Cynb(pUI0B, TUAPUIOB U
T.I1.) U IPYTUX HEOPTaHUYECKUX
COCIMHEHUH OT/IEJIbHBIX KJIACCOB

= 1. Tect «Mertannmnuyeckue /
o H%pHOﬂquISIKHH RPN Kapaxcrepisonars HEMETaJUIMYECKUE CBOMCTBA
OK 02 raonma 1L XUMITHCCKHEC S/ICMCHTBI B IIEKTPOOTPULIATEIILHOCTD 1/1’
Menneneesa COOTBETCTBHH C UX POOTPHI
CPOJICTBO K JJIEKTPOHY
[1OJIOKEHUEM B
XUMHNYCCKHUX

[IEPUOJIUYECKON CUCTEME
XUMHUYCCKUX IJICMECHTOB

OJICMCHTOB B COOTBETCTBUC C UX
QJICKTPOHHBIM CTPOCHUEM U
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OK/TIK

Moayas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl 0oLeHOYHBIX
MepPONPUATHH

JI.1. MenneneeBa

[M0JI0’KEHUEM B IIEPUOIUYECKON
CHUCTEME XMMUYECKHUX AJIEMEHTOB
J[.11. MenaeneeBay.

2. llpakTnueckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3H MEX]TY
CTPOCHHEM ATOMOB XUMUYECKUX
HJIEMEHTOB M MEPUOINIECKUM
M3MEHEHUEM CBOMCTB XUMUYECKUX
PJIEMEHTOB U UX COCAMHEHUN B
COOTBETCTBUU C MOJIOKECHUEM
[lepuonnueckoii cucreme.

3. IIpakTUKO-OpHUEHTHPOBAHHbIC
TEOPETHYECKUE 3aJaHUs Ha
XapaKTEePU3ALUI0 XUMHUECKUX
hiieMeHTOB: «MeTanmudeckue /
HeMeTalJIMYeCKIe CBOMCTBA,
RIIEKTPOOTPHULATENBHOCTD U
CPOJICTBO K JIEKTPOHY
XUMHUYECKUX

HJIEMEHTOB B COOTBETCTBHE C UX
PIIEKTPOHHBIM CTPOCHHUEM U
[TOJIOKEHUEM B IIEPUOANYECKON
CHUCTEME XUMUYECKUX AJIEMEHTOB
.. MenneneeBa»

Pa3zgea 2. XumMnuyecKkue
peaknuu

XapaKkTepu30BaTh THIIbI
XHMHYECKHX peakuui

KonTpoJsbHas paGora
«CTpoeHue BemecTsa u
XMMHYEeCKHe peakium

2.1

OK 01
OK 04

TUIIBI XUMHUYECKUX
peakuuii

CoCTaBJISTh PEaKINU
COCIMHEHUS, pa3IoKEHUS,
00MeHa, 3aMEILCHHS,
OKHCIUTETLHO-
BOCCTAHOBUTEILHEIE
peakinuu

1. 3ajaun Ha cocTaBlIeHUE
YPABHEHUUN PEaKLUN:

- COEIMHEHMs, 3aMEellEHUS,
pasioxeHus, 0OMeHa;

- OKHCIIUTEJbHO-
BOCCTAHOBUTENBHBIX PEAKIIUH C
MCII0JIb30BaHUEM METOJa
HIIEKTPOHHOIO OanaHca.

2. 3aga4M HA pacyeT MacChl
BEIIIECTBA UM 00BEMaA

ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WiIH 00BEMY
OJIHOTO U3 y4aCTBYIOIIUX B
pEeakLMy BEIIECTB; PACUEThI
Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CJIN OJTHO U3 BEILECTB UMEET
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OK/TIIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunbI 0LIEHOYHBIX
MepPONPUATHH

[IPUMCCHU

2.2

DNEeKTPOIUTHYECKAs
TMCCOIMAIUS U MOHHBIN
oOMeH

CocTaBisITh ypaBHEHUS
XMUMUYECKUX PEaKInu
MOHHOTO OOMEHa ¢
y4acTHEM HEOpraHUYeCKUX
BEIIECTB

1. 3ajjaHus Ha COCTaBJICHUE
MOJICKYJISIPHBIX U MOHHBIX PEaKIHii
C y4aCTHUEM KHUCIIOT, OCHOBAaHUM U
coJiel, yCTaHOBJIEHUE U3MEHEHUS
KHCJIIOTHOCTH CPEIbI

2. JlabopaTtopHas padota "Tumsr
XUMUYECKUX peakiui”

Pasnen 3. Ctpoenue u
CBONCTBa
HEOPraHUYeCKUX
BellecTB

HcciienoBarb cTpoeHue
CBOICTBA
HEOpraHUu4ecKUX
BELLECTB

KonTpoJsbHas padora
«CBOIiCTBA HEOPraHUYECKUX
BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTpPOCHHUE
HEOPTraHUYECKUX
BCICCTB

Knaccugunuponartb
HEOPraHWYECKHE BELIECTBA
B COOTBCTCTBHUH C UX
CTPOCHUEM

1. Tect «Homenkiarypa u
HA3BaHHME HEOPTAaHUUECKUX
BEIIECTB UCXO/IS U3 UX
XUMUYECKON

(hOpMYJIBI UM COCTABIICHUE
XUMHUYECKON (OPMYITBI UCXOIS U3
Ha3BaHUS BEIIECTBA 11O
MEXIyHApOAHOU UITN
TPUBHAIBHON

HOMEHKJIAType».

2. 3amayn Ha pacyeT MaccoBOM
oMM (MacChl) XUMHUYECKOTO
hIieMEHTa(COeMHEHMNS )B
MOJIEKYJE (CMECH).

3. [IpakTyeckue 3a1aHus o
KIacCU(UKallU, HOMEHKJIAType U
XUMHAYECKUM (popMyIiamMm
HEOPraHUYECKHUX BEILECTB
Pa3IUYHBIX KJIACCOB.

4. [IpakTuueckue 3agaHus Ha
ONpeaeIeHNe XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XHUMHUYECKOMN
CBSI3U U TUIA KPUCTAINIMYECKON
pPEIIeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCILIECTB

'Y cTaHaBInBaTh
3aBHCHUMOCTH (DU3UKO-
XUMHYSCKHX CBOMCTB
HGOpFaHI/I‘-IeCKI/IX BCIICCTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, @ TAK)KE TUTIA
KPUCTAJUIMYECKON
peIIeTKH

1. Tect «OcobeHHOCTH
XAIMHYCCKHUX

CBOMCTB OKCHUJIOB, KHCJIOT,
OCHOBaHMM, aM(pOTEpHBIX
TUIPOKCUJIOB U COJIEN.

2. 3agaHus Ha COCTaBJIICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH C
Y4aCTHEM MPOCTHIX U CIOKHBIX
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OK/TIK

Monyas/Paznen/Tema

PesyabraTt 00yuenus

Tunsl 0oLeHOYHBIX
MepPONPUATHH

HEOPraHMYECKUX BEIIECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT,
OCHOBaHUN M aM(OTEPHBIX
I'MJIPOKCUI0B, HEOPIraHNYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJTYyYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpPEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U IOJIy4YEHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

W nentudukaruys
HEOPTaHHMYECKUX
BEIECTB

ccnenoBath
KaueCTBEHHbBIC PEAKLIMH
HEOPraHUYECKUX BEIIECTB

1. [IpakTHKO-OpHUEHTUPOBAHHBIC
3aJJaHMs [0 COCTABIICHUIO
XUMHUYECKUX PEaKIHii C yJacTHEM
HEOPTaHMYECKUX BEIICCTB,
MCIIOJIb3YEMBIX JIJISl UX
WIeHTU(DUKAIUY.

2.JIaboparopnas paboTa:
"Unentudukanus HEOPraHMUIECKUX
BeIeCTB"

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHuYecKux
BeLEeCTB

HcciienoBarb cTpoeHue U
CBOMCTBA OPraHMYECKHX
BellleCTB

KonTpoJsbHas paGora
«CTpoeHue u cBoiicTBa
OpPraHuYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX BEIIECTB

Knaccugunuponatb
OpraHMYEeCcKUe BEIIECTBA B
COOTBETCTBUU C UX
CTPOCHUEM

1. 3agaHus Ha cocTaBICHHUE
Ha3BaHWM OpPraHMYECKUX
COCIMHEHUH 110 TPUBHAIILHON WIH
MEXIYHAPOAHOU
CHCTEMaTUYECKON

HOMEHKJIATYpE.

2. 3agaHns Ha COCTaBIICHUE
[IOJIHBIX Y COKPALICHHbIX
CTPYKTYPHBIX (hopMyI
OpraHMYECKUX BEIIECTB
OTJIETbHBIX

KJIACCOB.

3. 3aauun Ha ONpEETICHUE
npocteiiel GopMyIbl
OpraHUYeCcKON MOJIEKYJIbI, UCXOJIs
13 3JIEMEHTHOrO cocTana (B %)
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THunbI 0LIEHOYHBIX

Ne ok/mk | Moxyas/Pa3nen/Tema PesynabTaT 00yuenus N
MepONPUATHI
4.2 OKO01 CBolicTBa OpraHUYECKUX |Y CTaHABIINBATH
OK 02 COEIMHEHUI 3aBUCUMOCTH (DH3HKO- L. 3aHaHHiI Ha COCTaBJICHNC .
OK 04 N IMITYECKIX CBONCTR YpaBHEHUN XUMUYECKUX PEAKITUI C
OPraHWYECKHX BEIIECTR OT Y4acTUEM OPTaHUYECKUX BEIIECTB
CTPOCHHS MOJIEKYIT Ha OCHOBAHUH MX COCTaBa U
CTPOCHHUSI.
2. 3amaHus Ha COCTaBJICHHUE
YPaBHEHU XMMHYECKUX PEAKIUN,
WUTFOCTPUPYIOITUX XUMHUECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX PEaKIUN U
TCHETHYCCKOM CBS3U
OpraHUYECKUX
BEIICCTB PA3HBIX KJIACCOB.
3. PacuerHsle 3aga4u 1Mo
YPaBHEHUSIM PEAKIUH C yIacTHEM
OpraHUYECKHUX BEIECTB.
4. JlabopaTtopHas pabora
"[IpeBparieHus opraHu4ecKux
BELIECTB [1PU HAarpeBaHUM"
4.3 |IOK01 W nentudukanuys Hccnenosars
OK 02 OpPraHMYECKUX BEIIECTB, [KAYECTBEHHbIE PEAKIINH 1. llpakTuko-opueHTupoBanibIe
OK 04 MX 3HAYCHUE U OpraHUYECKUX COETUHEHUM SalaHuA 110 COCTaBHeVHmO
MIPUMCHECHHE B OBITOBOW |OT/IEIBHBIX KJIACCOB XUMHUHUCCKUX PCAKIIMH € yHACTHEM
W IPOM3BOJICTREHHOM OpraHWYECKHUX BEIIECTB, B T.U.
NeATEIbHOCTH YeJIOBEKA MCIIOESYCMBIX JUIA X
UACHTU(PUKAIIIH B OBITY U
MPOMBIIIIJICHHOCTH.
2 JIaboparopHas pabora:
"UnenTnudukanus opraHnuecKux
COCIMHECHUI OTJCIbHBIX KJIacCOB"
5 Pasnex 5. XapakTepu3oBaTh
Rl TR BJIMSIHHE PA3JITUYHBIX
TepMOAMHAMHUYECKHE (akTopoB Ha paBHOBecHe
3aKOHOMEpPHOCTH " CKOpOfTb XHMHYECKHX
NpOTeKaAHUs peaKunu
XUMHYECKHX PeaKIui
5 |IOKO01 CKOpPOCTh XMMHUYECKUX e
o apaKTepu30BaTh BIHSHHE [[paKTHKO-OpUEHTUPOBAHHBIC
OK 02 peakuuii. XuMHUecKoe

paBHOBECHE

KOHIIEHTpALlUU
pearnupyromux BEIecTB U
TEeMIIEpaTypbl HA CKOPOCTh
XUMHYECKUX peaKIui
XapakTepu3oBaTh BIUSHUE
M3MEHEHUSI KOHIIEHTpaluu
BEILECTB, PEAKLIMK CPEIbI U

TEOPETHUYECKHUE 3aJaHUs Ha aHAJIU3
(bakTOpOB, BIMSIONIMX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON
peakuuu. [IpakTuko-
OpPUEHTHPOBAHHBIEC 33/IJaHUS HA
MpruMeHeHne npuHiumna Jle-
[laTenne a1 HaXO0XKIACHUS

26




THunbI 0LIEHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema |  Pe3yabTat 00y4eHus N
MeponpusITHI
TCMIICPATYypPhI Ha HAIIPABIICHUS CMELIEHHS
CMCIICHIE PaBHOBECHS] XMMHUYECKOM pPeaKinu
XAMHICCKOTO PABHOBECUS |y apanu3 (hakTOpOB, BAMSAIOIIUX HA
CMEILEHHE XUMUYECKOTO
paBHOBECHS
6 HNcciaenoBaTh HCTHHHBIE
Pasnen 6. PacTBopbl PacTBOPHI C 32JaHHBIMHA
XapaKTepUCTHKAMH
6.1 OKO01 [TonsTre o pactBopax  |[PaznuyaTh UCTUHHBIC
1. 3aaun Ha IPUTOTOBIICHUE
OK 02 PacTBOPHI DacTBOPOB.
2. [IpakTHKO-OpUEHTUPOBAHHBIC
pacueTHbIC 3a/laHUs Ha
TUCTIEPCHBIE CUCTEMBI,
MCII0JIb3YEMBbIC B OBITOBOM 1
[IPOU3BOJICTBEHHOU JESITETbHOCTU
4eJI0BEKa
6.2 OKO01 VccienoBanme CBOMUCTB  |[ccnenoBath (H3HKO- JlaGopatopHas pabota
OK 04 PacTBOPOB XHUMHUECKHEe CBOMCTRA "[IpuroroBnenue pacTBOpoB"”
WCTUHHBIX PACTBOPOB
Il TIpodeccnonaibHO-OPpUEHTHPOBAHHOE COepPKaAHNeE (CoAepKaHHe MPUKJIATHOT0 MOIYJIsI)
7 Pasznen 7. OuennBaTh MOCIEACTBHA 3amuTa Keiica (¢ yueTom
Xumusi B 6bITY U OBITOBOII H oyaymei
MPOU3BOACTBECHHOM IPOM3BO/ICTBEHHOI npo¢deccuoHATIBLHOM
nesTeJJbHOCTH ACATECIbHOCTH Y€JIOBEKA 1essTeIbHOCTH)
JeI0BeKa ¢ 5 5
MO3UIUI IKOJIOTHYeCKOH
0e3onmacHoCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
[TPON3BOJICTBEHHOU
NesITeIbHOCTH YeJI0BEKa

O1ieHBaTh MOCIIEACTBHUS
OBITOBOM U
[MPOU3BOJACTBEHHOMN

eI TeIIbHOCTH YeIIOBEKaA C
MMO3UITNHN DKOJIOTHUECKOHN
0€30IMacCHOCTH

Keiic (c yuerom Oymymieit
Mpo¢eCCHOHATBHON
eATETbHOCTH)

Bo3MOXHbBIE TEMBI KEHCOB:

1. Tlorennenue kauMara u
BBICBOOOK/ICHHE Ta30BbIX
TUAPATOB CO JIHA OKEaHA.

2. byaymue Marepuainsl 1) aBua-,
MaIIMHO- U IPUOOPOCTPOECHUSI.
3. HoBble maTepuansl 1s
COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTUTEIBHBIX MTPENapaToB
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