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COILEPKAHHUE
OBIIAA XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMbBI YYEBHOI'O
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CTPYKTYPA U COAEP/) KAHUE YYEBHOI'O IIPEIMETA
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
IMPEJIMETA



1. O0mas xapakrepucTKa pado4eil mporpaMMsbl 00111€00pa30BaTEJILHOI0 Y4e0HOI0 IpeaMeTa
«XHUMHA»
1.1. MecTo AuCHMIUIMHBI B CTPYKTYpe OCHOBHOH Npo(ecCHOHAJBLHOH 00pa3oBaTe/IbHOM
NPOrpaMMblI
O06m1eo0pa3oBaTeIbHOTO MPEAMETa «XUMHUS» U3ydaeTcss Ha 0a30BOM YpOBHE B
001eo0pa3oBaTeIbHOM ITUKJIE Y4eOHOTO IIaHa OCHOBHOI MpodeccruoHabHOi 00pa3oBaTeNbHON
nporpaMmsl 1o creruanbHocT: 38.02.01 DxoHoMHKa U OyXTanTepcKuil yueT (110 OTpaciisam)

1.2. llean u niiaHupyeMble pe3yabTaThl OCBOCHHS MpeAMeTa

1.2.1. leau u 3a1aumn y4eOHOI0 nmpeaMeTa

dopMUpPOBaHUE Y CTYJIEHTOB IMPEACTABICHUS O XHWMHUYECKOW COCTaBJSIONIEH €CTeCTBEHHO-
Hay4YHOW KAapTHHBI MHpAa KaK OCHOBBI NPHUHATHS PEIICHUH B JKU3HEHHBIX W IPOU3BOJICTBECHHBIX
CUTYyalHUsIX, OTBETCTBEHHOT'O ITIOBEICHUS B IPUPOJHOM CpELE.

3agaun JMCHHUILIMHBI:

1) copmupoBaTh MOHUMAHKIE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHUX MTPOIIECCOB U SBIICHUH
B OKpY)Karollel cpefe, LEeIOCTHOM HaydyHOW KapTHUHBI MHUpPA, B3aWMOCBSI3M U B3aUMO3aBUCHUMOCTHU
C€CTCCTBCHHBIX HaYK,

2) pa3BUTh YMEHUS COCTABIIATH (DOPMYJIbI HEOPTAaHUYECKUX M OPTaHUYECKUX BEIIECTB, YPAaBHCHUS
XUMHUYECKUX peakuuid, OOBACHATh MX CMBICI, HMHTEPIPETUPOBATh PE3YIbTaThl XUMHUYECKHX
AKCIICPUMEHTOB,

3) cdhopmupoBaTh HAaBBIKM TPOBEACHMUS TMPOCTEHINMX XUMHUYECKUX OSKCIEPUMEHTATBHBIX
HCCIEA0OBAaHUI ¢ COOJIIOICHHEM TPaBHJI 0€30MacHOr0 OOpalleHHs C BEIIECTBAMH M JIA0OPATOPHBIM
o0opynoBaHUEM;

4) pa3BUTh YMEHHUS HCIIOJIB30BaTh HH(MOPMAIMI0 XMMHYECKOTO XapakTepa W3 pasInyHbIX
HCTOYHHKOB,

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIHLHOCTH M XMMHUYECKUX
MIPUPOIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) copmupoBaTh MOHMMAHKME 3HAYMMOCTH JTIOCTHXKEHUN XUMHYECKONH HAyKU U TEXHOJIOTUN NS
Pa3BUTHS COITMATBHON U TTPOU3BOJCTBEHHOM cdep.

1.2.2. Tlnanupyemble pe3yJbTAaThl OCBOECHHSI 001e00Pa30BaTeIbHOH JANUCHUILIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue npeameTa uMmeet npu popmuposanuu 1 pazsutuu OK u I1IK
JIMYHOCTHBIE PE3YNbTaThl OCBOCHMS NMPOrpaMMbl M0 XHMHUHU Ha YPOBHE CpPEIHEro oOIIero

00pa30BaHMs JOCTUTAIOTCS B €AMHCTBE YU€OHOIN M BOCIUTATENbHOM JESITENbHOCTH B COOTBETCTBUHU C
TPAJULIMOHHBIMA POCCHUMCKMMHU COLMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
NPUHATHIMU B OOILIECTBE MpaBWJIaMd M HOPMaMu TIIOBEJCHHUS U CIOCOOCTBYIOT IpolieccaM
CaMOII03HaHUs1, CAMOBOCIIUTAHMS U CaMOPa3BUTHsL, (HOPMUPOBAHUS BHYTPEHHEW MO3UIUH JIUIHOCTH.

Kon u ILnannpyeMsble pe3yibTaTbl OCBOCHUS JUCHUIIIMHBI
HauMCE¢HOBaHUE

q)OPM"pyeMbuIX MeranpeamerHbie, THYHOCTHbIE IIpeamerHbIe
KOMIICTCHIIMHU

OK 01. BeiOupatp
CIIOCOOBI
pelieHus 3aaaq
npo¢eCCHOHAIIbH
O# AEeATENBbHOCTH
MPUMEHUTEIHHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu TPpy10BOI0 BOCIIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HAHHUE
[IEHHOCTH MacTepCTBa, TPYA0It00ue;

- TOTOBHOCTh K aKTUBHOM JICSITCIHHOCTH
TEXHOJIOTUYECKOM U COLIHAIbHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, TUIAHUPOBATH U

- BJIAJIETh CUCTEMON XUMUYECKUX
3HaHUH, KOTOpasl BKIKOYAET:
OCHOBOIIOJIAT AFOIIHUE IIOHATHS
(XMMHUYECKUH 2JIEMEHT, aTOM,
AIIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
JIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIA, BAJIECHTHOCTD,
NEKTPOOTPHULATEILHOCTD, CTCIICHb




CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO
JIEATEeIbHOCTD;

- HHTEPEC K pa3InNuHbIM cepam
po(hecCHOHATTLHOM e TeILHOCTH,
OBjaieHUe YHHBEPCAJIbHBIMH
Y4eOHBIMH M03HABATEIbHBIMH
JelCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS !
- CaMOCTOSITEHHO (POPMYIUPOBATH U
aKTyaJIH3UpOBaTh MpoodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE,;

- YCTaHABIIMBATh CYIECTBEHHBIN
MIPU3HAK WJIA OCHOBAHUS IS
CpaBHEHWMsI, KJIacCU(UKAIUH U
0000111eHN;

- OTIIPEICIIATH LEH JIEATEIILHOCTH,
3aJ1aBaTh MapaMeTPhbl U KPUTEPHH UX
JIOCTHKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUYUS B pACCMATPUBACMBIX
SIBJICHHSIX
- BHOCUThH KOPPEKTHUBHI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBUEC PE3YJIHTATOB
EJISIM, OIICHUBATh PUCKH TIOCIICICTBUN
JeATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE
MIPU PEIICHUH KU3HEHHBIX MPOOIeM
0) 0azoBbIE HCCIEA0BATEILCKHE
nefiCTBUSA:

- BJIQJICTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATENILCKON U IMPOEKTHOMN
JeSITCIIbHOCTH, HaBBIKAMH Pa3pelieHUs
npobiewm;

- BBISIBJISITH TIPUIHUHHO-CIIC/ICTBEHHBIC
CBSI3M U aKTyallU3UpOBaTh 33/1a4y,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUS,
HAXOJUTh apTyYMEHTHI st
JTIOKa3aTesIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUHU
peIIeHus;

- aHAJIM3UPOBATH MOTyUYEHHBIE B X0OJI€
pEIICHUS 33aJIaYH PE3YJIbTAThI,
KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETh NMePEHOCUTH 3HAHUS B
MO3HABATENBHYIO U TIPAKTUYECKYIO
00J1acTH )KU3HEACATEILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTelH;

- BBIZIBUTATh HOBBIC UJCH, TIPEJIaraTh
OPUTHMHAJILHBIC TIOJIXOJIbI K PEIICHUS;

OKHCJICHUS, XUMUYECKas CBS3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIN 00beM,
YIJIEPOHBIN CKeNeT, (yHKIIMOHATbHAs
rpymnna, paaukai, U30Mepus, U30MepHI,
TOMOJIOTMYECKUHN PsilI, TOMOJIOTH,
YIJ€BOIOPO/bI, KUCIOPOA- U
a30TcoJiepKallue COeTUHEHUS,
OMOJIOTMYECKH aKTUBHBIC BEILIECTBA
(yrneBopl, >KHpHI, OCTIKH ), MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS,
KpUCTaJIJINYECKasl pelieTKa, TUIIbI
XUMHYECKHUX PEaKIHil (OKUCIUTETHHO-
BOCCTaHOBUTENbHbIE, 3K30-U
SHAOTEPMHUUYECKUE, PEAKIINH HOHHOTO
o0MeHa), pacTBOp, SJEKTPOIUTHI,
HEDJIEKTPOIUTHI, JIEKTPOIUTHIECKAS
JUCCOLIMAIS, OKMCIUTEb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOM
peakuuu, XMuMUYECKOE paBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHS] XUMUYECKOTO
CTpOEHMS OpraHnyeckux Beniects A.M.
BytnepoBa, Teopusi 3I€KTPOTUTHIECKON
JIMCCOLMAIMU, TIEPUOJUYECKUI 3aKOH
.. MeHneneeBa, 3aKOH COXpPaHEHHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMHUH,
(hakToIOTHYECKHE CBEACHUS O
CBOMCTBAX, COCTaBE, MOJYYCHUH U
0€3011acCHOM HCII0JIb30BaHUH
BRXHEHMIINX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKA;
- YMETb BBIABIIATH XapaKTepHbIE
IPU3HAKU U B3aUMOCBSI3b U3YYEHHBIX
MIOHSATUN, TPUMEHSTH
COOTBETCTBYIOILINE IOHATHS IIPH
ONMCAaHUU CTPOCHHS U CBOMCTB
HEOPraHMYECKHUX U OPraHU4EeCKHUX
BEIIECTB U UX MPEBPAICHUI; BBISBISTh
B3aMMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHATHSIMH U MIPEICTaBICHUSIMHI
JPYTHUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETb UCII0JIb30BaTh HANMEHOBAHUS
XUMHYECKHUX COCTUHEHUM
MEXIYHapOAHOIO COr03a
TEOPETHUYECKON U MPUKIIATHON XUMHH U
TPUBHAJIbHBIE Ha3BaHUS Ba)KHEUIIINX
BEIIECTB (3TUJICH, alleTHJIEH, TJIUIIEpHUH,
¢beHon, hopmanbaerua, yKCycHas
KHCIIOTa, TIUIUH, YTapHbIH Ta3,




- CHOCOOHOCTH UX MCIIOJIb30BaHUS B
O3HaBaTEJILHOU U COLIMATIBLHOU
MPaKTUKE

YTJIEKHCIIBIN Ta3, aMMHAK, raleHas
U3BECTh, HETallleHast U3BECTh, IUTHEBAs
coJla ¥ IPYT'HX), COCTABIATH (POPMYIIbI
HEOPraHUYECKUX U OPraHUYECKHUX
BELLECTB, YPABHEHUS XUMHUYECKUX
peakuuii, OObSICHITb UX CMBICII;
MOATBEPKIATh XapaKTEPHbIE
XMMHYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU
U 3alMCSIMU YPABHEHUM XUMHYECKUX
pEeaKInii;

- YMETbh YCTaHABIIUBATh
IPUHALJIEKHOCTh U3YYEHHBIX
HEOPraHWYECKUX U OPraHu4eCKUX
BELLECTB K OIPEACIICHHBIM KJIacCaM U
rpyIIaM COeAUHEHUN,
XapaKTepU30BaTh UX COCTAB U
BaKHEHIINE CBOMCTBA; OIIPEAEIIATH
BU/JIbl XUMHYECKUX CBSI3EU
(xoBaJIeHTHAas, MOHHAs!, METaJUINYeCKas,
BOJIOPOJHAS ), TUIIBI KPUCTAITHUECKHUX
PEIIETOK BEMIECTB; KIacCU(UIIPOBATh
XUMHUYECKUE PEAKIINH;

- c¢(opMUPOBATh MPECTABICHHS: O
XUMHYECKON COCTABIIAIOLIEH
€CTECTBEHHOHAY4YHOW KapTHHBI MUpA,
POJIM XMMUU B IIO3HAHUU SIBJICHUI
MIPUPO/BI, B POPMUPOBAHUU MBIILIECHUS
U KYJbTYpPBI JINYHOCTH, €€
(YHKIIMOHATILHOW IPaMOTHOCTH,
HEOOXOIMMOM AJIs pelIeHus
MIPAKTUYECKUX 3a/1a4 ¥ IKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeEE;

- YMETb IIPOBOJUTH PACYETHI 10
XUMHUYECKUM (hOpMysiaM U ypaBHEHUSIM
XUMUYECKUX PEAKLUN C
WCIOJIb30BaHNEM (PU3UUYECKUX BEINYHH,
XapaKTEPU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACCBHI,
o0beMa (HOpMallbHbIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEUIECTBA; UCIIOIb30BAThH
CUCTEMHBIC XUMUYECKUE 3HAHUS JUIS
MPUHATUA PEIICHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYaLMsIX, CBI3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHHUEM

OK 02.
Hcnonp3oBaTh
COBPEMCHHBIC
CpelcTBa MOUCKa,
aHanu3a u

B 00.1acTH HEHHOCTH HAYYHOI'O
NO3HAHUSA:

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH U

- YMETh IIJIAHUPOBATH U BBITTOIHATH
XAMHYECKUN SKCIIEPUMEHT
(mpeBpallleHHs OpraHMYECKHUX BEIIECTB
[IpY HarpeBaHUU, MOJTYyYCHUE ITUIIEHA U
W3y4YEHUE €ro CBOMCTB, KAUECTBEHHBIE




UHTEPIIpETANH
uHbopMauU 1
MH(OPMALIMOHHBI
€ TeXHOJIOTUH JIJIst
BBITIOJTHEHUS
3aja4
po¢eCCHOHAIIbH
O# AEeATENBbHOCTH

0O0I11€CTBEHHOH NMPaKTUKH, OCHOBAHHOTO
Ha JTHasore KyJabTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B MOJUKYJIBTYPHOM MUPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOU U
YUTATENLCKOM KYJIbTYpBI KaK CPEJCTBA
B3aUMOJICHCTBUS MEXY JIFOIBMU U
MO3HAHUS MHPA;

- 0CO3HaHKE LIEHHOCTHU HaY4HOM
NeSITeIbHOCTH, TOTOBHOCTh
OCYILECTBIIATh IPOEKTHYIO U
UCCIIEIOBATEIIbCKYIO A TEIHbHOCTD
UH/MBUYaJIbHO U B TPYIIIIE;
Osgiiaienne yHUBepCaIbHbBIMHU
Y4eOHBbIMH I03HABATEIbHBIMHU
AeMCTBUAMMU:

B) padora ¢ undgopmanmeii:

- BJIQJICTh HaBbIKAMH TOJTyYCHHS
UHGOPMALIUU U3 MCTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISTh
IIOUCK, aHAJIN3, CUCTEMATU3aLIIO0 U
UHTEPIpETanio HHPOPMALIUU
pas3InYHbIX BUAOB U (popm
NPECTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUSI
UHOpMaIIUU U LEIEeBOH ayIuTOpHH,
BbIOMpasi ONTUMANIBHYIO (POpMY
NpEeJCTaBICHNS U BU3yaIH3alH;

- OIICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTb UHPOPMALIUH, €
COOTBETCTBHUE NMPABOBBIM U MOPAIBHO-
TUYECKHM HOpMaMm;

- UCTIOJIH30BATh CPEICTBA
UH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 3a/1a4 C
cobmoieHreM TpeOoBaHUH
SPrOHOMUKHU, TEXHUKH O€3011acCHOCTH,
TUTHUEHBI, pecypcocOepexeHus,
IPaBOBBIX U AITUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

- BJIaJIETh HaBbIKaMM PACIIO3HABaHUA U
3alUThl HH(pOpPMaIUH,
UH(POPMALIMOHHOM 0€30M1aCHOCTH
JMYHOCTH,

peakuuu Ha aabAerubl, Kpaxmad,
YKCYCHYIO KUCJIOTY; A€HaTypauus
0eNKOB P HarpPEeBaHUU, I[BETHBIC
peaxiuu OeKOB; MPOBOAUTH PEAKLIUU
MOHHOTO OOMEHa, OIIPEENISITh Cpeny
BOJIHBIX PaCTBOPOB, KAUECTBCHHBIE
peakuu Ha cyibgar-, KapOoHaT- U
XJIOpU/I-aHHOHBI, HA KATHOH aMMOHHS;
peliaTh SKCIepUMeHTaIbHbIC 3a]]a4H 10
temaM "Metaisl" u "Hemeramnsl") B
COOTBETCTBHUHU C MPaBUIAMH TEXHUKHU
0€30IaCHOCTH TIPU OOPAIICHUH C
BEIIECTBAMHU U J1a00PaTOPHBIM
000pyI0BaHUEM; MIPECTABIISATh
pe3yabTaThl XUMHUYECKOTO
SKCIEPUMEHTa B (JOpMeE 3arncu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKLUi
¥ GOpMYIIMPOBATH BHIBOJIBI HA OCHOBE
3TUX Pe3yJbTaTOB;

- YMETh aHATM3UPOBATh XUMUYECKYIO
uH(GOPMAIIUIO, TOTYYaEeMYIO U3 Pa3HbBIX
MCTOYHHUKOB (CPEJICTB MacCOBOM
uHpopMmaluu, cetb UHTEepHeT U
Apyrue);

- BIIaZIETh OCHOBHBIMU METOJJaMH
HAyYHOTO TIO3HAHUS BEIECTB U
XUMHYECKHX SIBICHUH (HaOmo1eHue,
M3MEpeHue, SKCIIEPUMEHT,
MO/JIETUPOBaHKE);

- YMETh IPOBOJUTH PACUETHI 110
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKLUN C
UCIIOJIb30BaHUEM (PU3UYECKUX BEJTUYMH,
XapaKTEPU3YIOIINX BEUIECTBA C
KOJINYECTBEHHON CTOPOHBI: MACCHI,
o0Bbema (HopMasbHbIE YCIIOBHS) ra30B,
KOJINYECTBA BEILIECTBA; UCIOIb30BATh
CHCTEMHBIC XUMUYECKUE 3HAHUS IS
MIPUHATHUS PEIIEHU B KOHKPETHBIX
KU3HEHHBIX CHTYAaIUsX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 04.
D¢ dexTuBHO
B3alMOJICICTBOBA

- TOTOBHOCTbH K CaMOpPa3BUTHIO,
CaMOCTOATCIIbHOCTH U
CaMOOIIPEACTICHUIO,

- YMETb IJIAHUPOBATh U BBIIOJIHATH
XAMHYECKUN SKCIIEPUMEHT
(mpeBpallleHUs OpraHMYECKHUX BEIIECTB




Thb U paboTaTh B
KOJIJICKTUBEC U

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEN0BATEIBCKOU, IPOCKTHON U

IIpH Harp€BaHnu, MOJTYYCHNE ODTUJICHA U
HU3YyUYCHUC CTO CBOﬁCTB, Ka4CCTBCHHBIC

KOMaHse COLIMAJILHOM JeSITeNIbHOCTH; peakuuu Ha ambAerubl, Kpaxmad,
OsJiaieHne YHUBEPCAIbLHBIMH YKCYCHYIO KHCJIOTY; ACHATypauus
KOMMYHUKATUBHBIMU /IefiCTBUAMM: 0eNKOB P HarpEeBaHUU, I[BETHBIC
0) coBMecTHas1 1eATeJIbHOCTD ! peaxiuu OeKOB; MPOBOAUTH PEAKLIUU
- IOHUMATh U UCIOJIB30BaTh HMOHHOTO OOMEHa, OIPENENISITh Cpeny
peuMyliecTBa KOMaHIHON 1 BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE
WHAUBUAYaAIbHON paboThI; peakuuu Ha cynbdar-, KapOoHaT- U
- IPUHUMATD LEJIA COBMECTHOMN XJIOpU/I-aHHOHBI, HA KATHOH aMMOHHS;
JESITEIbHOCTH, OPTaHU30BBIBATH U peliaTh SKCIepUMeHTaIbHbIE 3a]]a4H 10
KOOPAMHUPOBATH JCHUCTBHS 110 €€ temaMm "Metamel" u "Hemeramibl") B
JOCTHUKEHUIO: COCTaBJIATH IIaH COOTBETCTBUHU C MPaBUIAMH TEXHUKHU
JIEUCTBUI, PACIIPEIECIATh POJIH C 0€30IMaCHOCTH P OOPAIICHHUH C
Y4€TOM MHEHUN y4YaCTHUKOB BEIIECTBAMHU U J1A00PATOPHBIM
00CyXJ1aTh pe3ybTaThl COBMECTHOM 000pyI0BaHUEM; ITPEICTABIISATH
paboThI; pe3yabTaThl XUMHUYECKOTO
- KOOPAMHUPOBATH U BBIMOJHATH pabOTy | KCIIEpUMEHTa B (hopMe 3amucu
B YCIIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO U | YpaBHEHH COOTBETCTBYIOIIMX PEAKIIHIA
KOMOWHUPOBAHHOTO B3aMMOJACUCTBUS; | U JOPMYIMPOBATH BHIBOJIBI HA OCHOBE
- OCYUIIECTBIIATH MO3UTUBHOE 3TUX PE3yIbTaTOB
CTpaTeruyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYAIUSX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh
WHUIIMATUBHBIM
OsJaieHnne YHUBEPCAJIbLHBIMH
pPeryJiiTUBHBIMH e CTBUSIMU:

) NPUHSITHE Ce0s U APYTUX JIO/IEi:
- IPUHUMATh MOTHBBI U apTYMEHTBI
JIpYTUX JIFOJEH IpU aHAIU3e
pe3yabTaTOB JAEATEIBHOCTH;

- IPU3HABATH CBOE MPABO U PABO
JpYyTUX Jro/Iel Ha OIIUOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh
MUp C MO3ULUH JPYTOro YeJIOBEKa;

OK 07. B o0Js1acTH 3K0J10rHYECKOT0 - copMUpOBATH TIPEACTABICHUS: O

CopneiicTBOBaThH BOCIIMTAHUS: XUMHUYECKON COCTABIISIONIEH

COXPaHEHHUIO - ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKOM €CTeCTBEHHOHAYYHOI KapTHHBI MHpa,

OKpYy>KaroIen KYJIBTYpBl, TOHUMaHUE BIUSHUSL PO XUMUU B TIO3HAHUU SIBIICHUN

Cpelbl, COLMATEHO-IKOHOMHYECKUX MPOIIECCOB | IPUPOIBI, B (POPMUPOBAHIH MBIIIUICHUS

pecypcocOepekeH | Ha COCTOSTHUE TPUPOTHON U U KyJbTYpPBI IMYHOCTH, €€

W10, IPUMEHSATH COILMATBHOM CPeJIbl, OCO3HAHUE (GyHKIIMOHATLHON TPAMOTHOCTH,

3HaHUS 00 100aTbHOTO XapaKTepa HKOJIOTHIECKUX | HEOOXOUMOM ISl PEIICHUS

U3MEHEHUU npobiewm; MPAKTUYECKHX 33/1a4 U HKOJIOTHUECKU

KJIuMaTa, - IJJTAHUPOBAHUE U OCYIIECTBICHUE 000CHOBAHHOTO OTHOILIEHUS K CBOEMY

[IPUHITUIIBL JIEHCTBUN B OKpYXKAIOLIEH cpelie Ha 3I0POBBIO U IIPUPOJHON CpELE;

OepexKIIMBOTO OCHOBE 3HaHUS 1eJIel yCTONYUBOTO - YMETh CO0JII0/1aTh paBHIia

MIPOU3BO/ICTBA, Pa3BUTHSI YEIIOBEUECTBA; HKOJIOTHYECKH 11eTIeCO00Pa3HOTro

¢ pexTuBHO AKTHBHOE HETIPUATHE JICHCTBHM, TIOBEJICHUS B OBITY U TPYOBOM

JIeViCTBOBAaThH B

MPUHOCSIIMX BPEJ OKPYKAKOLIEN CPENE;

ACATCIIbBHOCTU B LCIIAX COXPAHCHUA
CBOETO 37I0POBbSI U OKPYKAFOTIEH




Ype3BbIYANHBIX
CUTyaluiIxX

- YMEHHE IIPOTHO3UPOBATh
HEeOJIaronpusITHbIE YKOJIOTHYECKUE
IIOCIIEACTBHS IPEATIPUHUMACMBIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- pacIIUpPEHME OIIbITA AEATEIbHOCTU
HKOJIOTUYECKOM HAIIPaBICHHOCTH;

- OBJIJICHUE HAaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOU, IPOCKTHON U
COLIMAJILHON JEATEIIBHOCTH;

MIPUPOJTHOM CPEJIbl; YYUTHIBATH
OIMIaCHOCTb BO3/ICUCTBUS Ha KHUBBIC
OpraHU3MbI OIIPE/ICIICHHBIX BEIECTB,
MOHMMAas CMBICII IOKa3aTelIst
NpeaeIbHON JOMyCTUMOMN
KOHIICHTPALIUU




2. CTpyKTYypa M cojiep:kaHue 00111e00pa30BaTEeIbLHOI0 y4eOHOro nmpeaMera « XuMHsD)

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHO# padoThl

- O0bem B

Bup yueOHoii padoThl
yacax

O0bem o0pa3oBaTeIbHON NPOrPaAMMBbI JUCHHUILNIHHBI 68
B T.Y.
OCHOBHOE coJIepKaHue 60
BT. ..
TEOPETHYECKOE 00yUeHHE 26
IPaKTUYECKHUE 3aHITHL 18
J1a00paTOPHBIE 3aHIATHS 10
KontposabHbie paboThI 6
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue TPUKJIATHOTO 5
MO/1YJISA)
BT. ..
TEOPETHYECKOE 00yUeHHe 2
NPAKTUICCKUE 3aHATUSA 4
IIpome:kyTounas arrecrauus (qudppepeHUMPOBAHHDBIN 3a4€T) 2
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2.2. TemaTH4yecKMi IJIAH U COJEpPKAHMeE NpeaMeTa

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M PO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem dopmupyemblie
pa3aesioB U TeM JadopaToOpHbIEe M PAKTHYECKUE 3aHATHS, IPUKJIATHONH MOYJIb 4acoB KOMIIETeHIIH U
1 2 3 4
Ocnoenoe cooepicanue
Pa3nes 1. OcHOBBI CTPOEHHSI BelleCTBa 6
Tema 1.1. Copep:kaHue y4eOHOT0 MaTepuaia
Crtpoenue aToMOB CoBpeMeHHast MOJienb CTpoeHus aroMa. CUMBOJIMYECKUM SI3bIK XUMUU. XUMUYECKHUH 2JIEMEHT.
XUMHUYECKUX DnekTpoHHas KoHpurypaius atroma. Kiaccudukarust XUMUYIECKUX dJIEMEHTOB (s-, p-, d- 5 OK 01
JJIEMEHTOB M IIPUPOJA | JeMEeHTHI). BasieHTHBIE 251eKTpOHBI. BaneHTHOCTD. DIIeKTpOHHAS MPUPOJIa XUMUYECKOM CBSI3H.
XUMHUYECKOH CBSA3U DNEeKTPOOTPUIATEILHOCTD. BUIbI XUMUYECKON CBSA3M (KOBaJCHTHASI, MOHHAS, METAJIIMYeCcKas,
BOJIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHUs
IlpakTH4YecKkue 3aHATHSA
Pemienue 3amanHuii Ha KCMOJB30BAHHE XUMHUYECKOM CHMBOJIMKM M HAa3BaHUN COEAUHEHHUM IO
HOMEHKJIAType MEXAYHApOJHOI0 COH3a TEOPETUUYECKOM U MPUKIAJHOW XUMHHM U TPUBUAIBHBIX
Ha3BaHWH JUIS COCTaBICHHUS XHMHUYECKUX (OPMYT JABYXaTOMHBIX COCAMHCHUU (OKCHJIOB, 2 OK 01
Cynab(GUI0B, THAPUAOB U T.I.) U IPYTHX HEOPTAaHUYECKUX COCAMHEHUN OTJENIbHBIX KIIACCOB.
[IpakTrueckue 3a1aHusl HA YCTAHOBJICHUE CBSI3U MEXIY CTPOEHUEM aTOMOB XUMHYECKUX
3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX AIIEMEHTOB U UX COCIMHEHHH B
COOTBETCTBHHU C MOJN0KeHUEM [IeproInuecKOi CUCTEMBI.
Tema 1.2. Coaepxkanue y4eOHOIro MaTepuaa
Ilepnonnuecknuii 3akoH | [lpakTnyeckue 3aHATHS
u tabmauua JI.1. [Tepuonnueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®U3nyuecKkuii CMbICIT
Menneneena Ilepnognueckoro 3akoHa J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XMMHUYECKOTo deMeHTa B [lepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUECHUE
[Tepuonnueckoro 3akona J[.1. Mengeneesa. [Ipornossl [{.11. MenneneeBa. OTKpbITHE HOBBIX 2 OK 01, OK 02

XUMHUYECKHUX BJIECMEHTOB.
Pemrenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 33JaHUN HA XapaKTEPHU3ALUIO
XAMHYECKHX DJIEMEHTOB «MeTalumnyecKue / HeMeTaIINUeCKHE CBOMCTBA,
3H€KTpOOTpI/IHaTeJ'IBHOCTI) XUMHUYCCKUX IJICMCHTOB B COOTBCTCTBUU C UX 3J'I€KTp0HHI)IM
CTPOECHUEM U MOJIOKEHUEM B IEPUOAUYECKON CUCTEME XUMHUECKUX deMeHTOB J[. 1.
Menneneenay
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Paznen 2. Xumnuyeckue peakunu

10

Tema 2.1. Tumnsl
XUMHUYECKUX PEAKITUi

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus v TUIIBI XUMHUYECKUX PEAKIUN C yYaCTHEM HEOPraHMYECKUX BEIIECTB.
CocraBieHne ypaBHEHUH peakiiii COeqUHEHNUs, pa3ioKeHus, 3aMeLeHNs, OOMEHa, B T.4.
peakuuil TOpeHusi, OKUCICHHUS-BOCCTAHOBIICHHUSL.

VYpaBHEHMsI OKUCIEHUSA-BOCCTaHOBIIEHUA. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTEb.
CocraBiieHrEe U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOI0M
3JIEKTPOHHOrO Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMH B IPUPOAE,
IIPOU3BOJCTBEHHBIX IPOLIECCAX U KU3HEAEIATEIBHOCTH OPraHU3MOB

IlpakTH4YecKue 3aHATHSA

KOJ’II/ILIGCTBGHHI)IG OTHOIICHUS B XUMHUMH. OCHOBHBIG KOJIMYCCTBCHHBIC 3aKOHBI B XUMHUU U pvaeTI)I
[0 YPaBHCHHUSM XMMUYECKHUX peakiuii. MoJb Kak eMHHIIA KOJMYECTBa BenlecTBa. MolsipHast
Macca. 3aKOHBI COXPAaHEHUSI MacChl ¥ YHEPTUHU. 3aKOH ABOTaapo. MosipHBII 00bEeM Ta30B.
OTHocuUTeNbHAS MJIOTHOCTH Ta30B. PacueTsl 1o ypaBHEHHUSIM XUMUYECKUX PEAKIIHI ¢
HCIIO0JIb30BAaHUEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DNeKTpoIUTHYECKAst
JIHACCOLAIUI U
HOHHEII 00MeH

Coaep:xxanue yueOHOro MaTepuaJia

Teopust anekTpoauTHUEcKOi nuccounanuu. MoHbl. DneKTpoauTsl, HEANEKTPOIUTHI. Peakunn
HOHHOr0 oOMeHa. CocTaBieHHEe peakLiii HOHHOIO OOMEHa IyTeM COCTaBJICHUS UX MOJIHBIX U
COKpAIIeHHBIX MOHHBIX ypaBHEHUH. KHCII0THO-OCHOBHBIE peakiuu. 3a1aHns Ha COCTaBJICHHE
VOHHBIX peaKLHi

JlabGopaTopHble 3aHATHUS

JIaGoparopHas paboTa “TUIbI XUMUYECKUX PEaKLIUn”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 0OPa3yIOLIMXCS BEIIECTB) U
MIPU3HAKOB XUMUYECKUX peakiuii. [IpoBenenune peakunit HOHHOro 0OMeHa, OIpeesIeHIe CPe/Ibl
BOJHBIX PaCTBOPOB. 3a/1aHMsI Ha COCTABJICHNE HOHHBIX PEAKIIMM

KourpoJabnas padora 1 CTpoeHue BelecTBa U XUMUYECKHE PEaAKIINU

OK 01, OK 04

Pa3nen 3. CtpoeHune u CBOMCTBA HEOPraHNYEeCKUX BelIECTB

14

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Conep:kaHue y4ye0OHOro MmaTepuaja

[Ipenmer Heopranuueckoit xumuu. Kiaccuduxanus Heopranuueckux BemecTs. [IpocTsie u
clI0HbIE BemecTBa. OCHOBHBIE KITACChI CIIOKHBIX BEUIECTB (OKCUIbI, THIPOKCHU I, KUCIIOTHI,
coiu). B3aumocBs3bp HeOpraHM4ecKuX BEUIeCTB. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. TUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAs, IOHHAsA, MeTaJNTN4ecKas). 3aBUCUMOCTh (PU3NUYECKHUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAININYECKON PelIeTKU. 3aBUCUMOCTh XUMUYECKOW aKTHBHOCTH BEILIECTB OT BUJA
XMMUYECKOH CBSI3U M THNA KpUCTAUINYeCKOi pemeTku. [IpnunHbpl MHOroo0pasus BEIIeCTB

OK 01, OK 02

12




IIpakTuyeckue 3aHATHS

Homenknarypa HeOpraHMuecKrx BEIIECTB: Ha3BaHHUE BELIECTBA UCXOJIS U3 UX XUMUYECKOU
(opMyJIbl MU COCTABICHHE XMMUYECKOH (POPMYJIbI UCXOsI U3 HA3BaHUS BEILECTBA IO
MexayHapoanoi (MIOITAK) wnu TpuBuaibHON HOMEHKIIATYPE.

Pemienue mpakTuyeckux 3aJaHui Mo KiIacCU(pUKALMK, HOMEHKIATYpe U XUMUYECKUM (popmyiiam
HEOpPraHUUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB (yrapHbIi ra3, yrJIEKHCIbIA ra3, aMMuakx, rameHas
U3BECTh, HETallleHas W3BECThb, NUThEBas COAAa W APYIMX): Ha3blBaTh M COCTaBIATH (HOPMYJIbI
XMMHUYECKUX BEIIECTB, ONPEAEIATh IPUHAUIEKHOCTh K KJIACCy.

HcTounuku xuMudeckoi nHdopMauu (CpeacTB MaccoBoi HHpoOpManuu, ceTb HTepHeT u
apyrue). Ilouck nHGOpMaIINK 10 Ha3BaHUSAM, HACHTU(UKATOpAM, CTPYKTYPHBIM (popMymam

OK 01, OK 02

Tema 3.2. Pusuko-
XHMHYECKHE CBOMCTBA
HCOpFaHHqGCKHX
BEILIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Mertannbl. Obuue puznyecKkue 1 XuMUIEeCKHe CBONCTBA MeTa/uIoB. CIIOCOOBI MOTy4EHUSI.
3HaYeHHE METAJJIOB M HEMETAJUIOB B IIPUPOJIE U KUZHEICATEIbHOCTH Y€JIOBEKA U OPTaHU3MOB.
Kopposus MeTannoB: BUIbI KOPPO3HH, CIIOCOOBI 3alIMUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. O0mue ¢puznyeckne 1 XMMUIECKUE CBOMCTBA HEMETAIUIOB. THITMYHBIC CBOHCTBA
nemetaiioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COeIMHEHUH HEMETAIJIOB.
KpyroBopoTsl OMOT€HHBIX JIECMEHTOB B IIPUPO/IE

XUMUYEeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHI0B, TUIPOKCUIOB,
KHCJIOT, COJIeH U JAp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX
COEIMHEHMH, BBICHIMX OKCUJIOB U THIPOKCUIOB

HpaKaneCKne 3AHATHUSA

CocraBiieHne ypaBHEHNI XUMUYECKUX PEAKLIUI C y4aCTUEM ITPOCTHIX U CIOKHBIX HEOPraHUUECKUX
BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCUJIOB METAJUIOB, HEMETANIOB U aM(OTEPHBIX JIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBaHMA M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemrenre nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA, COCTAB,
MoJiydyeHue 1 0e30MacHOE UCIOJIb30BaHNE BAXKHEUIITNX HEOPTraHUUECKUX BEIIECTB B ObITY U
[IPAKTUYECKON IEATEIbHOCTH YEJI0BEKA

OK 01, OK 02

Tema 3.3.
WNnentuduxarus
HEOPTaHHYECKUX
BEIIIECTB

Conep:kaHue y4eOHOI0 MaTepuaJa

JlabopaTopHble 3aHATHSA

JIaGoparopHas pabota «neHTHpHUKAIMSI HEOPTaHUUYECKUX BEILIECTBY.

Pemenne skcrepyuMeHTaNbHBIX 33Ja4 N0 XMMUYECKUM CBOWCTBAM METAJUIOB M HEMETAJJIOB, IO
pacrno3HaBaHMIO U MOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB.

Wnentudukanus HeOpraHn4eckux BELIECTB C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peakiuu Ha cylibhaT-, KapOoHaT- U
XJIOpU/1-aHUOHBI, HA KATUOH AMMOHHS

OK 01, OK 02
OK 04
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KonTposbHast padora 2 CBoiICTBa HEOPraHUYECKUX BEIIECTB

Pazpea 4.

CTpOCHHe M CBOMCTBA OPraHmveCKuxX BCIECTB

22

Tema 4.1.
Kinaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

[TosiBieHue U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto
Y 3HAQYE€HHE OPTaHUYeCKOW XMMUU B CUCTEME €CTECTBEHHBIX HaYK.

XUMUYECKOE CTPOEHUE KaK MOPSA0K COSAMHEHUS aTOMOB B MOJIEKYJI€ COTJIaCHO UX BAJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOCHMSI OPraHUYecKuX coeauHeHuin A.M.
bytnepoBa. YriepoaHblid CKEJIET OpraHUYEeCKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHUS MOJieKy1. M3omepust 1 ©30MepHI.

[TonsTue o pyHkuroHanbHOMU rpymie. Pagukan. [IpuHnumne! knaccudukanuu OpraHuuecKux
coeMHEeHHI. MexTyHapoJHasi HOMEHKJIATypa U IPUHIIUIIBI HOMEHKJIATYPhl OPraHUYeCKUX
coequHeHuil. [ToHsTHE 00 a30TCONEPKALTNX COSTUHEHUSAX, OMOTOTUYECKH aKTUBHBIX BEIIECTBAX
(yrneBonax, >kxupax, 0eyKax u Jap.), BRICOKOMOJEKYJISIPHBIX COCTMHEHUSIX (MOHOMED, TTOJIUMED,
CTPYKTYpPHOE 3BEHO)

HpaKanecmle 3AHATHUSA

HomeHnknarypa opraHn4ecKux COeIUHEHNH OTAEIbHBIX KJIACCOB (HACHIIIEHHbIE, HEHACBIIIICHHBIE
Y apOMAaTHYECKUE YTIIEBOIOPOIBI, CIIUPTHI, (DEHOIIBI, aJIbACTH b, KETOHBI, KAPOOHOBBIE KUCIOTHI
u 71ip.) CocraBieHue MONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYJT OPraHM4eCKUX BELIECTB
OTJZIEIIBHBIX KJIACCOB, UCITONB3Ys MX HA3BAHMS I10 CUCTEMAaTUYECKON U TPUBUAIBHOU
HOMEHKJIaType (3THJIEH, alleTUJIeH, TIULEepHH, (eHo, (opMallbIeTH1, YKCyCHask KUCIIOTa,
riiuuH). PacueTs! npocTeiiieit GopMyIibl OpraHu4ecKoi MOJIEKYIIbI, HCXO0/1 U3 3JIEMEHTHOTO
cocrana (B %)

OK 01

Tema 4.2. CBoiicTBa
OpPraHUYECKUX
COE€IUHEHUN

ConepxaHue y4eGHOro MaTepuaJjia

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEMHEHHUH OTJENBbHBIX KJIACCOB (OCOOEHHOCTH
KJIacCU(UKALIMM ¥ HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHYECKHH psa v ob1as popmyna;
u3oMepus; pU3NMUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI MOJTyUEHUS ):

— MpezeNibHbIe YTIEBOI0POAbI (AJIKaHbI U UKJIOATIKAHbI). |'OpeHrne MeTaHa Kak OJJMH U3 OCHOBHBIX
HCTOYHHMKOB TeIJla B MPOMBIIUICHHOCTH U ObITy. CBOICTBa MNPHUPOIHBIX YIIJIEBOJIOPOJIOB,
HAax0’KJICHHE B NIPUPOJIE U IPUMEHEHHUE AIIKAHOB;

— HeTpeeNIbHbIE (aJIKEHBI, AJIKUHBI U aJIKaJUEHbl) U apOMaTUYeCKHUe yriieBo10pobl. ['openue
aleTUIIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU I CBAPKHU M PE3KH METAJLIOB

— KUCIIOPOJICOJIepKAIIIE COSTMHEHNUS (CITUPTHI U (PeHOIIbI, KAPOOHOBBIE KUCIOTHI M 3(UPHI,
aJbJIETU/Ibl U KETOHBI, KUPHI, yIiaeBobl). [[pakTueckoe npuMeHeHne STUICHIITHKOIS,
rnuiepuHa, ¢penona. [lpumenenue gpopmanbaeruia, aneTaabaeruia, yKCycHOM KUCI0Thl. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. Moromiye cBONCTBa MbLila

OK 01, OK 02
OK 04
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— a30TCoJepXKallle COECOUHEHUs (aMUHBI M aMUHOKHCIOTHI, Oenku). BblcOKOMoneKyispHble
COeMHEHUS (CMHTETUYECKHUE M OHMOJIOTHYECKH-aKTUBHBIC). MOHOMEp, MOIUMEp, CTPYKTYypHOE
3BeHO. [lonumepr3anys 3TUIeHa Kak OCHOBHOE HAIPaBJICHHUE €r0 UCIOJIb30BaHuU.

I'eneTnyeckas CBsI3b MEXKYy KJ1acCaMu OPraHU4EeCKUX COCIMHEHUM

IIpakTnyeckue 3aHATHS

CBoiicTBa OPraHUYECKUX COCTUHCHUN OTACIBHBIX KJIACCOB (TPUBHATBHAS U MEXKITYHAPOHAS
HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI TIOMyUEHUS ): PeAeTbHbIC (ATKaHBI U
[IUKJIOAJIKAHBI ), HETIPEIeIbHbIC (ATKEHBI, ATKUHBI U aJIKaJHCHBI) M apOMaTHYECKHE
YTIICBOIOPOJIBI, CIIUPTHI U PEHOIBI, KAPOOHOBBIC KUCIOTHI U A(UPHI, AJIbJICTHU/IBI U KETOHBHI,
aMHUHBI U aMHUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COSMHEHHUs. 3a/laHus HA COCTaBJICHUE
YPaBHCHHUI XMMHUYECKUX PEAKIHHA C y4aCTHEM OPTraHUYECKUX BEIISCCTB HA OCHOBAHUHU UX COCTaBa
U CTPOCHUS

CocraBiieHHE CXeM peakluil (B TOM 4YHUCIE MO MPEIJOKEHHBIM LIETOYKaM IIPEBpaIlCHUN),
XapaKTepU3YIOIUX XUMHUYECKHUE CBOWCTBA OPraHMYECKHUX COCAMHEHHUH OTAEIbHBIX KIIACCOB,
CMOCOOBl HMX TONYYEHHS W Ha3BaHHE OPraHMYECKUX COCAMHEHUIH 10 TPUBUAIBHOW WIN
MEXyHApOAHOH CHCTEMAaTHYECKON HOMEHKIIATYpe.

Pemenue npakTuKo-OpuEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUI OT/IeNbHBIX KJIaCCOB

JlabopaTopHasi padora

JIaGoparopHas pabota “IIpeBpalieHuss OpraHMuECKUX BEIIECTB PU HarpeBaHUH'".
[Tonydenune aTUIeHA U U3YYEHHE €r0 CBOMCTB. MoeTMpOBaHNE MOJIEKYJI U XUMUYECKUX
IpeBpallleHHi Ha MpUMepe 3TaHa, STUIECHA, alleTHIIeHa U JIp.

Tema 4.3.
WNnentudukarus
OpPTaHHYECKUX
BEIIIECTB, UX 3HAUCHUE
Y IPUMCHEHUE B
OBITOBOH U
MPOU3BOJCTBEHHOMN
JEATEIIbHOCTH
yeaoBeKa

ConepxaHue y4eGHOro MaTepuaJjia

buoopranunueckue coenunenus. [Ipumenenue u 6uonorndeckas posb yriaeBoaoB. OKucIeHne
YTJIEBO/IOB — UCTOUYHUK SHEPTUU )KUBBIX OpraHu3MoB. O0IacTH NPUMEHEHHUS] AMUHOKHUCIIOT.
ITpeBparenus 6esKOB MHIIH B opranu3Me. buonornueckue Gpynkuum 6enkon. buonornyeckue
GbyHKIMH xupoB. Posb oprannueckoil XMMHUHU B pellIeHUH po0JIeM MUIEeBO 0€300acCHOCTH

Poinb oprannueckoil XMMUHU B peIIeHUH MPoOJieM SHepreTuYeckoi 6€30MacHOCTH, B pa3BUTHI
MEIUINHBI, CO3/IaHUU HOBBIX MaTEPHUAaJIOB, HOBBIX HICTOYHUKOB 3HEPTUH (JIbTEPHATHBHbIE
MCTOYHUKHU 3Heprun). OnacHOCTh BO3AEUCTBUS HA )KUBbIE OPraHU3Mbl OPTaHUYECKHUX BEIECTB
OTJIENbHBIX KJIACCOB (YTI€BOIOPOAbI, CIIUPTHI, (PEHOIIBI, XJIOPOPraHUUYECKHE TPOU3BOIHEIE,
QJIBJIETUIBI U JIP.), CMBICII TIOKA3aTesl MPeJIeIbHO JJOMYCTUMON KOHIIEHTPAIIHH

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabora: “VneHTudukamnms oOpraHMIecKuX COeTUHEHNN OTACTbHBIX KIacCOB”
Wnentudukaius opraHu4ecKux COeTMHEHUH OTJENbHBIX KIACCOB (HAa MPUMEpE albACTHIOB,
KpaxMaJia, YKCYCHOHM KHCIIOTBI, OCIKOB U T.I1.) C UCIIOJIb30BaHUEM UX (DU3UKO-XUMHUYECKUX

OK 01, OK 02
OK 04
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CBOMCTB U XapaKTEePHBIX KaUeCTBEHHBIX peakiuil. [leHarypaius Oesika Npu HarpeBaHUH.
L{BeTHBIE peakiyu OenkoB. BOSHHKHOBEHHE aHATTUTHYECKOT'O CUTHAJIA C TOYKU 3PCHUS
XUMHUYECKUX IIPOLIECCOB MTPU NPOTEKAHUHN KAYECTBEHHOM PEAKLMH, TTO3BOJISIIOLIEH
UACHTU(DUIMPOBATH MPEAJIOKCHHBIC OPTraHUYECKHE BEIIeCTBA

KonTposabHasi pabora 3

CTpyKTypa U CBOICTBA OPraHUYECKUX BEIECTB

N

Paznen S. Kunerudeckue M TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKInid

Tema 5.1. CkopocTh

Coaep:xaHue yueOHOro MaTepuaJia

XUMHYECKUX PEaKIIUH.
XUMHYECKOE
paBHOBECHE

CKOpOCTb peakiii, €€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB: MPUPOBI pEarupyroInuX BELIECTB,
KOHIICHTPALlUH PEArupyrolyuX BEUIECTB, TEMIIEPATypbl U IUIOLIAAU PEAKIIMOHHON IOBEPXHOCTH.
TemnnoBblie 3G HEKTh XUMUYECKUX peakMid. DK30- U SHAOTEPMHUYECKHUE, PEAKLIUH.

OObpaTumocTh peakiuil. XHMUYECKOE PaBHOBECHE U €r0 CMEILEHUE M0 IEHCTBUEM Pa3IMUHbIX
(bakTOpOB (KOHLIEHTpALMsI PEareHTOB WU MPOIYKTOB peakluy, JaBlIieHUEe, TeMIleparypa) 1Jis
CO3JaHusl ONTUMAJIbHBIX YCIOBUN MPOTEKAHUs XUMUYECKUX ITpoueccoB. [Ipunnun Jle [laTense

OK 01, OK 02

IlpakTH4YecKue 3aHATHSA

Penrenne npakTHKO-OpUEHTHPOBAHHBIX 33JJaHUK HA aHATN3 (DAKTOPOB, BIMSIONINX HA U3MEHEHHE
CKOpPOCTH XMMHUYECKOH PEaKlMH, B T.4. C MO3ULUH 3KOJOIMYECKH 11e/1eCO00pa3HOro MoBeeHus B
OBITY W TpPYAOBOW JEATENPHOCTH B LEISAX COXPAaHEHHsSI CBOErO 3J0POBBS M OKpYXKArolei
IIPUPOIHOM Cpenpbl.

Pemenne nmpakTMKO-OpMEHTUPOBAHHBIX 3aJaHUM Ha puMeHeHue npuHiuna Jle-Illarense mis
HaXO0XKJICHUS HApPaBJICHUS CMEIICHUsI PaBHOBECHS XMMUYECKON peaKkIuy U aHaIu3 (pakTopoB,
BJIMSAIOIIMX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS

OK 01, OK 02

Pa3nea 6. PacTBopsl

Tema 6.1.

ConepxaHue y4eGHOro MaTepuaJjia

IlonsTre o pacTBOpax

PactBopenue kak pusnko-xumudeckuii mporecc. PactBopbl. CriocoObI TPUTOTOBICHUS pACTBOPOB.
PactBopuMocTs. MaccoBasg 1105151 pacTBOpeHHOro BemiectBa. CMBICH TOKa3zarens NpeaeiabHO
JIOTTYCTUMOM KOHIIEHTPAIUU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKOI 0€3011aCHOCTH.
[TpaBuia 5KOJIOTHYECKH 1IETIECO00PA3HOTO MOBEACHUS B OBITY U TPYJOBON NESTEIBHOCTH B HENSIX
COXpPAHEHUS CBOETO 3J0pPOBbSl U OKPYKAIOIIEH MPUPOJHONW CpEbl; OMACHOCTh BO3JICUCTBUS Ha
YKUBBIE OpPraHU3MbI OIPE/ICTICHHBIX BEIIECTB.

Pemrenue nmpakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aIaHUI Ha PACTBOPHI, UCIIOJIH3YEMBIC B
OBITOBOY M MIPOM3BOACTBEHHOM IEATEIHLHOCTH YeJIOBEeKa

OK 01, OK 02
OK 07

Tema 6.2.

Conep:kaHue y4eOHOIro MaTepuaJa

Hccnenosanue

JlabopaTopHble 3aHATHSA

CBOMCTB PacTBOpPOB

JlabopaTtopHas pabota «IIpurorosieHue pacTBOPOB».
[IpuroToBneHue pacTBOPOB 3aJaHHON (MaccoBod, %) KOHIEHTpauuud (C MPaAKTHKO-
OPHEHTHPOBAHHBIMH BOIPOCAMH) U OTIPENIEIICHUE CPEJIbl BOJHBIX PACTBOPOB.

OK 01, OK 02
OK 04
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| Perenne 3a1a4 Ha IPHTOTOBJICHHE PACTBOPOB

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ CodcpKaHue (couepmaﬂne IMPUKJIATHOTO MO)Iy.J'Iﬂ)

Pasznen 7. Xumus B ObITY U IPOM3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA

Tema 7.1. Xumus B
OBITY U
MIPOM3BOICTBEHHOM
JIeSITSILHOCTHU
yeJIoBeEKa

Copep:kaHue y4eOHOTr0 MaTepuaia

Hogelimume 1oCTHXXEHNSI XUMHUYECKOW HAYKH U XUMUYECKON TEXHOJIOTUU. Ponb Xxumuu B
o0ecreyeHnn 3K0JI0rMUeCKOr, SJHePreTUYeCKol U MUIEeBO 0€301acHOCTH, Pa3BUTHH MEIULIUHBI.
[TpaBuia moucka u aHainM3a XUMUYECKONH HHPOPMAITUH U3 PA3IMYHBIX UICTOYHUKOB (HAy4dHAs U
yueOHO-HayuyHas JIUTepaTypa, CpeicTBa MaccoBoil MH(popmanuu, cetb HTepHeT)

HpaRTn'{ecmle 3AHATHSA

[Tonck 1 aHanM3 KEMCcOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTHM C y4eToM Oymyien
npoeCCHOHATBHON ~ JIEATENBHOCTH 10 TEeMaM: BaXHEWIINE CTPOUTEIbHBIE MaTepHAaIbI,
KOHCTPYKLMOHHBbIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaiabl ISl SJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, UCTOYHUKU SHEPIUHU, OPraHUYECKUEe U MHUHEpPAJIbHBIE
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: IlpeacraBienue pe3yabTaToB PEelICHUsI KEWCOB B (hopMe MUHHU-I0KJIa/1a C Ipe3eHTaluen

OK 01, OK 02
OK 04, OK 07

IIpome:kyTouHasi arrectauus mo aucuunanne (mugdepeHnupoBaHHbIi 3a4eT)

Bcero

68
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3. YciaoBusi peaju3amum nporpaMmbl 00111e00pa3oBaTejibHOTO MpeaMeTa

3.1. lns peanm3anuy nporpaMmbl y4eOHOTO IpeaMeTa IpeayCMOTPEH yueOHbIi KaOMHET

XUMHNHU

O0opynoBanne yueO0HOro kaduHera (HarJsiiHble Mocoous):
MeOelb U CTallMOHApHOE 000PYyI0BaHKE
JI0CKa KJ1acCHas;
CTOJI U CTYJI AJIs MIperoaBaTes;
CTOJIBI M CTYJIbsI I 00yUaroMIuXCs;
[udposoit Mukpockor — 4 mir.
KomrmuiekT Tabmir:
Opranuueckas xumust — 20 mr.
Heopranunueckas xumus — 10 .
Ta6muup! o reorpadun — 10 kiace. (pazmep 90x60 cm) — 12 nucTos

Harasiaaele mocoous:

Komnekiys kKaMeHHBIX CTPOUTEIILHBIX MaTEpHAJIOB.
Koimeknus «i3BECTHAKM

Konnekuust «ayryn»

Kosmnekus «ctanb»

Komnnexius «romimsBoy

Texnuveckue cpeacTBa 00y4eHus :

w

- Hoytbyx
- IlIpoekrop
- DJKpaH

3.2. UnopmannonHoe odecnevyenne peaju3anum NporpamMmbl

. O.C. TI'abpuensH, I'.I'. JIpicoBa, Xumus B TecTax, 3a1a4ax U yrnpaKHEHUSX.

O6mmeobpa3oBaTenbHble TUCHUIUIMHBI, M, Akagemus, 2018 .

. O.C. TI'abpuensn, N.I'. OctpoymoBa, Xumusi yueOHUK A5 ipodeccueil v crnenuanbHOCTeN

COLIMAJIbHO-3KOHOMHYECKOT0 U TyMaHuTapHoro npoduieit, M, Akanemus, 2018 r.

. O.C. T'abpuensan, Xumus npaktukym, M, Axagemus , 2019 r
. O.C. T'abpuensu u 1p. XuMmus 11 npodeccuit ¥ crnennaabHOCTeH TEXHUIECKOTo MPoduIs.

Yyebnuk, M, Axkagemus, 2018 r.

3.2.1. UuTepHeT-pecypcenbl

CoNR~WNE

https://s.11klasov.ru/8727-himija-11-klass-bazovyj-uroven-rudzitis-ge-feldman-fg.html
https://reshak.ru/reshebniki/ximiya/10/rudsitis/index.html
http://reshator.com/gdz/himiya/

https://olimpiada.ru/activity/357 - onmumnuana «[lokopu BopoObEBEI TOpED»
http://hemi.wallst.ru/ - «Xumus. OOpa3oBaTeIbHbINA CAUT IS IKOJLHUKOBY
http://www.alhimik.ru/ - O6pa3oBaTenbHbIN CaUT ISl ITKOJLHUKOB
http://www.chem.msu.su/rus/elibrary/ - DnexkTpoHHas OnbIUOTEKA IO XUMHU
https://1sept.ru/ - meTogudeckas razera "[lepoe ceHTIOps"

http://www.hvsh.ru/ - sxypaan «Xumust B mkosie

10 https://hij.ru/ - HaydHO-TIOMYISAPHBIHA KypHAT «XUMHUS U KHU3HB)
11. http://chemistry-chemists.com/ - aaekTpoHHBIH KypHAT « XUMUKHA U XUMHSD
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https://s.11klasov.ru/8727-himija-11-klass-bazovyj-uroven-rudzitis-ge-feldman-fg.html
https://s.11klasov.ru/8727-himija-11-klass-bazovyj-uroven-rudzitis-ge-feldman-fg.html
https://reshak.ru/reshebniki/ximiya/10/rudsitis/index.html
https://reshak.ru/reshebniki/ximiya/10/rudsitis/index.html
http://reshator.com/gdz/himiya/
http://reshator.com/gdz/himiya/
https://olimpiada.ru/activity/357
https://olimpiada.ru/activity/357
http://hemi.wallst.ru/
http://hemi.wallst.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.chem.msu.su/rus/elibrary/
http://www.chem.msu.su/rus/elibrary/
https://1sept.ru/
https://1sept.ru/
http://www.hvsh.ru/
http://www.hvsh.ru/
https://hij.ru/
https://hij.ru/
http://chemistry-chemists.com/
http://chemistry-chemists.com/

4. KoHTPOJIb M Oll€eHKA Pe3YJbTATOB OCBOEHHUSI 00111e00pa30BaTeILHOIO NMpeaMeTa

KoHTponb 1 OlleHKa pe3ynbTaToB OOy4YEHUS OCYIIECTBISICTCS MPENoAaBaTelieM B MPOIEcce
MPOBEJCHHUS MPAKTHUUECKUX 3aHATUN U J1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBIMOTHEHUS
00y4aromuMuUCs WHIAUBHUIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00y4deHHS
OTIPEACIISAIOT, YTO OOydYaromuecs OJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
HU3YUCHUA JUCHUIIIINHBI.

OK,
IIK

Pazpnen, Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MEPONPUATHI

OcHoBHOe coJep:kaHue

Pazgea 1. OcHOBBI
CTpOeHMs BelllecTBa

DopMy.IHMpPOBATH
0a30BbIC MOHATHUSA U
3aKOHBI XHMHUH

MI0JIO)KEHHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa

OK 01 [Crpoenue aToMOB CocraBnars xumuueckue |l. Tect «CTpoeHre aTOMOB XUMHUYECKHUX
XUMUYECKUX (GOpMyJIBI COEIMHEHUN B [3JIEMEHTOB U MPUPOJIa XUMUYECKOMN
3JIEMEHTOB U MPUPO/A |COOTBETCTBUU CO CBSI31.

XUMHUYECKOH CBS3U CTEMEHbIO OKUCIICHHS 2. 3agaun Ha COCTABIICHNE XUMUYECKUX
XUMHUYECKUX DJIEMEHTOB, |(hOpMYI ABYXaTOMHBIX COEIMHEHUN
WCXOJISl N3 BAICHTHOCTH U |(OKCHUIOB, CYJIb(OHUIOB, TUAPUIIOB H T.I1.).
ANEKTPOOTPHULIATENBHOCTU |3. 3aJaHus HA UCIIOJIb30BAaHUE

XMMHYECKON CHMBOJIMKHA M HA3BaHUU
COEIMHEHUH 110 HOMEHKJIaType
MEX1YHapOJAHOIO COI03a TEOPETUUYECKOM U
MPUKJIATHON XUMUH U TPUBUATIBHBIX
Ha3BaHUU TSI COCTABIICHUS XUMUYECKHUX
dbopMyI ABYXaTOMHBIX COEIMHEHUN
(oxcuaoB, cynbGUI0B, TUAPUAOB U T.I1.) U
JIPYTUX HEOPraHUYECKUX COCTUHEHUN
OTJIEIbHBIX KJIACCOB

OK 01 |[Tepuoaunueckuii Xapakrepru3oBaTh 1. Tect «Meramnnueckue /

OK 02 |3akoH u Tabnuma [[.W. |XxuMuueckue 2IeMeHThl B |HEMETaJUIMYeCKHe CBOMCTBA,

Menneneena COOTBETCTBUU C UX ANIEKTPOOTPHULATETLHOCTD U CPOJACTBO K

JJIEKTPOHY XMMUYECKUX DJIEMEHTOB B
COOTBETCTBUE C UX JEKTPOHHBIM
CTPOECHUEM U IIOJIOKEHUEM B
MIEPUOTUYECKON CHCTEME XUMUYECKHUX
snemeHToB JI.11. Menaeneeay.

2. [TpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXKY CTPOCHUEM
aTOMOB XMMHMYECKHUX JIEMEHTOB U
MIEPUOJIUYECKUM U3MEHEHUEM CBOWCTB
XUMHYECKHUX AJIEMEHTOB M UX COETMHEHUIN
B COOTBETCTBUU C MIOJIOKECHUEM
[Iepnonnueckoi cucreme.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUs Ha
XapaKTEPU3aLUI0 XUMUUECKUX 3JIEMEHTOB!
«Mertannuueckue / HeMeTalIn4ecKue
CBOMCTBA, AIEKTPOOTPULATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUYECKHUX
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OK,

Pa3nen, tema

Pe3yabTar 00yyeHus

Tunbl OHEHOYHBIX MEPONIPUATHIA

MK
AJIEMEHTOB B COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U MOJ0KEHUEM
B MIEPUONYECKON CHCTEME XUMHUECKUX
anemenToB .M. MenneneeBay
Paznea 2. XapakTepu3oBaTh THIBI KoHTpoIbHAsSI paboTa
XuMuvecKue XHMHYECKUX peakuui «CTpoeHue BeliecTBa M XUMHYECKHE
peakuuu peakuum»
OK 01 |Tunbl XMMUYECKUX CocTaBisTh peakuu 1. 3amaun Ha cocTaBiIeHUE YpaBHEHUI
OK 04 |peakuuit COCIMHEHUS, PA3JIOKEHUS, | PEaKIIUii:
oOMeHa, 3aMeIrIeHus, — COCIMHEHUS, 3aMEIIICHHUS, PA3JI0KECHHUS,
OKHUCJIUTEIHHO- oOMeHa;
BOCCTAHOBUTEIIHHBIE — OKUCTTUTEIBHO-
peaxiuu BOCCTAaHOBUTEJIbHBIX PEAKIUH C
HCIIO0JIb30BAaHUEM METO/IAa DJIEKTPOHHOTO
OasnaHca.
2. 3agauM Ha pacyeT MacChl BEIIECTBA WU
00béMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BeleCcTBa, Macce Wi 00BbEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB;
pacy€Tsl
Macchl (00bEMa, KOJIMUeCcTBa BEIIECTBA)
MPOJIYKTOB PEAKILIMH, €CIIU OJIHO U3
BEII[ECTB UMEET MPUMECH
Onextponutuyeckas |CoCTaBISATh ypaBHEHUS 1. 3amanus HA COCTaBJICHHE
JUCCOITHAITUS U XUMUYECKUX PEaKIINU MOJIEKYJIIPHBIX U UOHHBIX PEaKIUi ¢
HMOHHBIN 0OMEH HMOHHOTO OOMEHa C y4acTUeM KUCIIOT, OCHOBaHHH U ColeH,
y4acTHEM YCTaHOBJICHUE U3MEHEHHS KHUCJIOTHOCTH
HEOPraHWYECKHUX BEIECTB |CPeabl
2. JJaboparopnas padota "Turmst
XUMHUYECKUX peakuui”
Pazpnen 3. Crpoenune |HcciaenoBars crpoenue u|KonrposbHas padora
U CBOiicTBA CBOMCTBA «CBoOICTBa HEOPraHUYECKHUX BElIECTB)
HEOPraHN4eCKHUX HEOPraHU4eCcKHX
BellleCTB BellleCTB
OK 01 |Knaccudukanus, Knaccudumnuposats 1. Tect «HomeHnknaTypa u Ha3BaHUE
HOMEHKJIaTypa 1 HEOPTaHUYECKHE HEOPTraHWYECKHUX BEIIECTB UCXO/ISI U3 UX
CTpPOEHHUE BEIIIECTBA B COOTBETCTBUU |XUMUYECKOU (POPMYIIBI MIIH COCTABIICHUE
HEOPTaHUYECKUX C UX CTPOEHUEM XUMHYECKON (DOPMYJITBI HCXOMS U3
BEILIECTB Ha3BaHUs BEILIECTBA 10 MEXAYHAPOIHOU

WJIM TPUBUATIBHON HOMEHKJIAType».
2. 3aaum Ha pacyeT MacCcOBOM 10JIH
(Macchl) XUMUYECKOTO DJIEMEHTA
(coenuHeHust) B MOJIEKYJIe (CMECH).
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OK,

Pa3nen, tema

Pe3yabTar 00yyeHus

Tunbl OHEHOYHBIX MEPONIPUATHIA

MK
3. [IpakTnueckue 3aJaHus 1o
KJaccu(uKalum, HOMEHKIIAType u
XUMUYECKUM (hOpMysIaM HEOPraHUYECKUX
BEUIECTB PA3JIUYHbIX KJIACCOB.
4. IlpakTueckue 3a1aHus Ha
OIpe/ie/IEHNE XUMUYECKOW aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTH BUA
XUMUYECKOH CBSA3HU U THUIIA
KPUCTANINYECKOMN pereTKu
OK 01 [®uzuko-xumuueckue |YcTaHaBIMBATh 1. Tect «OcOOEHHOCTH XUMHUYECKUX
OK 02 |cBolicTBa 3aBHUCHMOCTH (PU3HUKO- CBOICTB OKCHJIOB, KHCJIOT, OCHOBAHUH,
HEOPraHUYecKuX XMMUYECKHUX CBOMCTB aM(OTEpHBIX TUAPOKCUIIOB U COJICI».
BELIECTB HEOpPraHMYECKUX BEIIECTB |2. 3aJaHus Ha COCTABIIEHUE YPaBHEHUN
OT CTPOEHUS aTOMOB U XMMUYECKHUX peakiHii ¢ ydacTuem
MOJIEKYJI, @ TAKXKE TUIIA  |[IPOCTBIX U CIOXKHBIX HEOPTaHUYECKUX
KPHUCTaNINYECKOM BEIIIECTB: OKCUJIOB METAJIOB, HEMETAJIIOB
pelIeTKH 1 aM(pOTEPHBIX DJIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBAaHUN U
amM(OTEpHBIX THAPOKCUIOB,
HEOPraHMYEeCKUX COJIeH,
XapaKTepU3yIOIIKX X CBOICTBA U
CHOCOOBI MOTYYEHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHNs HA CBOWCTBA U
MOJIyY€HHE HEOPTaHUYECKUX BEILIECTB
OK 01 |Hnentudukanus Hccnenosartsb 1. ITpakTHKO-OPUEHTUPOBAHHBIE 3a/1aAHUS
OK 02 |HeopraHuyecKux KA4YECTBEHHBIC PEAKIIMM |10 COCTABIICHUIO XMMUYECKUX PEAKIUH C
OK 04 |Bemects HEOPraHMYECKUX BEIIECTB |y4aCTHEM HEOPraHMYECKHX BEIIECTB,
MCIOJIb3YEMBIX /ISl UX UIACHTUPUKAIH.
2.JIaGopatopHas pabora:
“UnenTuduxaiiiss HEOpPraHU4ECKUX
BELIECTB”
Pa3nea 4. Crpoenne |HccaenoBarhb crpoenue u|KonTposbHasi padora
U CBONCTBA cBolicTBa opranudecknx («CTpoeHHne M CBOHCTBA OPraHNYeCKUX
OpPraHn4ecKux BeLIECTB BeLeCTB)
BeleCTB
OK 01 |Knaccudukanus, Knaccugunuponartsb 1. 3anaHus Ha cocTaBlIEHHE HAa3BaHUM
CTpOEHHE U OpraHMYEecKHe BEUIeCTBa B [OPraHUYECKUX COEAMHEHUH 1O
HOMEHKJIAaTypa COOTBETCTBUU C UX TPUBUAIBHOMN WJIN MEXyHAPOIHON
OpPraHUYECKUX CTpPOEHUEM CUCTEeMaTU4YeCKOl HOMEHKJIaType.
BELIECTB 2. 3ajaHus Ha COCTaBJICHUE MOJIHBIX U

COKpAIICHHBIX CTPYKTYPHBIX (hopmyi
OpPraHUYECKHUX BEILECTB OTACIbHBIX
KJIaCCOB.

3. 3ajauM Ha onpezeNeHue NpocTene
(bopMyIIBI OPraHUYECKOW MOJICKYJIHI,
HCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %)
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OK,

Pa3nen, tema

Pe3yabTar 00yyeHus

Tunbl OHEHOYHBIX MEPONIPUATHIA

IIK
OK 01 |CsoiicTBa YcranaBnuBaTh 1. 3amanus Ha COCTaBIICHUE YPABHEHUI
OK 02 |opranuueckux 3aBUCUMOCTH (PH3HKO- XUMUYECKUX PEAKLUH C yJaCTUEM
OK 04 |coemmHeHUM XMMHYECKHX CBOMCTB OpPraHMYEeCKHX BEIIECTB HA OCHOBAaHUH MX
OpPraHWYECKUX BEILECTB OT |COCTaBa U CTPOCHHUS.
CTPOEHUS MOJIEKYJI 2. 3a/1aHus Ha COCTaBJICHUE YPABHEHUI
XUMHUYECKUX PEAKIUH, WILTIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS IAHHBIX
peaKuuii U TeHETUYECKOU CBSI3U
OpPraHWYECKUX BEIECTB Pa3HbBIX KJIACCOB.
3. PacyeTHble 3a/1a4u 0 YpaBHEHUAM
peaKuuii C y4aCTUEM OPraHUYECKUX
BEIIECTB.
4. Jlaboparopnas pabota “IIpeBpaienus
OpPraHMYEeCKHUX BEIIECTB MPU HarpeBaHUU"
OK 01 |(MaeHTudukarums HUccnenosath 1.ITpakTHKO-OpHUEHTUPOBAHHbIC 3aJaHUS
OK 02 |opranuueckux KA4ECTBEHHBIC PEAKIIMM |10 COCTABJICHUIO XMMUYECKUX PEAKIUH C
OK 04 |BemiecTB, MX 3HAYEHUE |OPTaHUYECKUX y4acTHEM OpPraHWYECKUX BEIECTB, B T.4.
Y IPUMEHEHUE B COCIMHEHUH OTACIBHBIX  |MCIOIB3YEMBIX JUISl UX UICHTU(UKAIINN B
OBITOBOM U KJ1aCCOB OBITY ¥ IIPOMBIIIJICHHOCTH.
MIPOU3BOJICTBEHHOM 2.JIaGoparopnas padora:
JeSITeIbHOCTH “Unentuduxaiuist OpraHu4ecKux
YeJIOBEKa COEIMHECHUI OTJCIIbHEIX KJIACCOB”
Paspea S. Xapakrepu3oBaTh
Kunernueckue u BJIMSIHHE PA3JIUYHBIX
TePpMOAUMHAMNYECKH |(aKTOpOB Ha
€ 3aKOHOMEPHOCTH |paBHOBeCHE U CKOPOCTh
NPOTEeKAHUS XHMHUYECKHUX peakuui
XUMHYECKHX
peakumii
OK 01 [CkopocTh XapakTeprus3oBaThb [IpakTUKO-OpUEHTHUPOBAHHBIE
OK 02 [XMMUYECKUX pEaKUIH. |BIUIHUE KOHIICHTPAMA |T€OPETUUYECKHUE 3alaHUs HA aHAJIU3
XumMmuyeckoe pearupyromux BemecTB U |(HakTOpOB, BIHSIIONINX HA U3MEHEHHE
paBHOBeCHE TEeMITepaTyphl Ha CKOPOCTh |CKOPOCTH XUMHYECKOW PEaKIIHH.

XUMHUYECKUX PeaKui
XapakTepru3oBaTh
BIIMSIHUE U3MEHEHUS
KOHICHTPAIUX BEIICCTB,
peaKkluu Cpebl U
TeMIIepaTypsl Ha
CMEUIEHUE XUMUYECKOTO
paBHOBECHS

[TpakTHKO-OpHEHTHPOBAHHBIE 3aJaHHs Ha
npuMmenenue npunuumna Jle-lllarense mist
HaXO0XKJCHUS HAIpPaBJICHUS! CMELICHHUS
paBHOBECHSI XUMUYECKOW PEAKIH U
aHanau3 (paKkTOPOB, BIUSAIOLUINX HA
CMeIlIeHHEe XUMHUECKOI0 PaBHOBECHS

Paznen 6. PacTtBopsl

HccaenoBarh HCTHHHBIE
pacTBOPHI € 3aJaHHBIMH
XapaKTepuCTUKAMH
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OK,

Pa3nen, tema

Pe3yabTar 00yyeHus

Tunbl OHEHOYHBIX MEPONIPUATHIA

MK

OK 01 [ITonsitue o pactBopax |Paznuyarh UCTUHHBIC 1. 3aaun Ha MPUTrOTOBJIEHUE PACTBOPOB.

OK 02 pacTBOpHI 2. IIpakTUKO-OpHUEHTUPOBAHHBIE
pacueTHbIC 3a/laHUs Ha IUCIIEPCHbBIE
CHUCTEMBI, HCTIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOMU JESITETbHOCTU
4esioBeKa

OK 01 |HccnenoBanue HccnenoBath Gusuko- Jlaboparopnas pabota

OK 04 |CBOHMCTB pacTBOpPOB  [XMMHUYECKHE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”

HCTUHHBIX PACTBOPOB

IIpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHUeE (COAep:KaHNe TIPUKIATHOTO MO/TYJIs1)

Pasznen 7.

Xumus B ObITY B
NMPOU3BOJACTBEHHOM
JAeATEJIbHOCTH
JeJJ0BeKa

OueHnBaTh NMOCJEICTBHS
OBLITOBOM N
MPOU3BOACTBEHHOMI
AeATEIbHOCTH YeI0BeKa
¢ MO3MIIUIA
IKO0JIOTHYEeCKOM
0e30mMacHOCTH

3amuTa Keiica (¢ yuerom Oyayuei
NpodecCHOHATIBLHON AeSITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

XuMHS B OBITY H
MPOU3BOJACTBEHHOMN
JeSITeIbHOCTH
YesioBeKa

O1eHHUBAaTh MMOCIEICTBUSA
OBLITOBOM U
MIPOU3BOJACTBEHHOMN
JIeSITCILHOCTH YSJIOBEKaA C
MO3UILUM SKOJIOTHUECKOMN
0e30macHOCTH

Keiic (c yuerom Oymymieit

PO ECCUOHAIIBHON JEATETHHOCTH )
Bo3MOXHBIE TEMBI KEHCOB:

1. ITorennenue kuMara u
BBICBOOOKIEHUE Ta30BbIX THIPATOB CO JTHA
OKeaHa.

2. bynymue matepuansl A aBua-,
MalIuHO- U PUOOPOCTPOCHUS.

3. HoBble maTepuaiibl A1 COTHEYHBIX
Oarapeii.

4. JlekapcTBa Ha OCHOBE PaCTUTENIbHBIX
MpenaparoB
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