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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TPOI'PAMMBI
OBIIEOBPA3OBATEJBHON JUCIUIIJIUHBI «XUMMUSI»

1.1. Mecto nOMCUMIUIMHBI B CTPYKTYpE OCHOBHOM MNpOQEeCcCHOHATBHON
o0pa3oBaTeIbHON MPOrpaMMBbI
O6meobpa3oBaTenbHasl TUCHUILUIMHA «XUMUSD» HU3ydaeTcss Ha 6a30BOM ypOBHE B
o01ieo0pazoBaTebHOM IMKJIE Y4eOHOro IjlaHa OCHOBHOM Npo¢hecCHOHATBHOM
o0pa3oBaTeIbHOM  MpOrpaMMbl  YKPYIHEHHBIX Tpynn  CHenualbHOCTeW  /
npodeccuii: 38.01.02 «I[Ipoaaserr, KOHTpOIEP-KACCUP
[IpuknanHoit Momynb BKIOYaeT oAWH pazaen. Pasmen 7 «Xumus B ObITY U
IPOU3BOJICTBEHHOW  JIEATENIbHOCTH  4YeJIOBEKa»  peanu3yercs I Bcex
npodeccuii/cenuaibHOCTE Ha MaTepHuaie KeMCOB, CBA3aHHBIX C IKOJIOTHYECKOM
0€30MacHOCThI0 M OILICHKOM TIOCJICICTBUH OBITOBOM W  TIPOU3BOJICTBEHHOM
NESATENBHOCTH, 10 OTpacisiM Oyaymed npodecCHOHANbHONW — J1eITeNbHOCTH
00yJaromuxcs.
[lepron oOyueHus u pacrpejielieHde o CEMECTpaM OmpeiessieT 00pa3oBaTebHas
OpraHu3alus CamMOCTOSITEIBHO, C YYETOM JIOTMKU (OPMHUPOBAHUSA MPEIMETHBIX
pE3yNbTaTOB, OOMIMX M MPO(PECCHOHATBHBIX KOMIETEHIIMM, MEXIPEIMETHBIX
CBs3el c JIPYTUMU JTUCIUIUIMHAMA 00111e00pa30BaTEILHOTO 5
obmenpodhecCHOHAIBHOTO IIUKIIOB YYeOHOTO TIIaHa.

1.2. lenu u mmaHupyeMbIe pe3yJIbTaThl OCBOCHUSI TUCITUTIIINHBI
1.2.1. Lenu u 3a7a4u TUCHUILIAHBI

®opMUpPOBaHUE Yy CTYACHTOB MPEACTABICHUS O XUMUYECKON COCTABIISIOIIEN
€CTECTBEHHO-HAYYHON KApTUHBI MUPA KaK OCHOBBI IPUHSATHS PEIIEHUN B
YKA3HECHHBIX U MPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOT'O NTIOBEICHUS B

MNPUPOJTHOM Cpelie.

3agauyy QUCIUAILIINHEL:



1) chpopmupoBaTh NOHMMAHKUE 3AKOHOMEPHOCTEH MPOTEKAHUS XUMUUECKUX
MPOLIECCOB U ABJICHUHM B OKPYKAIOWIEH CPENE, LIETOCTHOW HAYYHOU KAPTUHBI MUPA,

B3aMMOCBA3H U B3aMMO3aBUCUMOCTHU CCTCCTBCHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYJIbl HEOPraHMYECKUX M OPraHUYECKUX
BELIECTB, YPAaBHEHUS  XUMUYECKUX  pEaKIHi, OOBACHATb HX  CMBbICIH,
MHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX HKCIIEPUMEHTOB,

3) chopmupoBaThb  HABBIKM  MPOBEICHHUS  NPOCTEHIIMX  XUMHUYECKHUX
HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUN C COONIOZICHHMEM TMpaBuil 0e30MacHoOro
oOpallieHus ¢ BelIeCcTBaMH U JIabOpaTOpHBIM 000PYI0BaHUEM;

4) pa3BUThb yMEHHS HCIOJb30BaTh WHGOPMAIMIO XUMUYECKOTO XapakTepa H3
Pa3ITUYHBIX UICTOYHUKOB;

5) chopmMupoBaTh yMEHUSI IPOTHO3UPOBATH IMOCIEICTBUS CBOCH ACATENBHOCTU U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) cpopmupoBaTh NMOHMMAHHE 3HAYUMOCTU JOCTH)KEHUH XUMHUYECKOW HAyKH H

TEXHOJIOTUH ISl pa3BUTHS COLIMAILHON U MPOU3BOICTBEHHOM cdep.



1.2.2. IlnanupyemMblie pe3yJbTaThl 0CBOCHHUS 0011e00pa30oBaTe/IbHON JUCHUILINHBI B cOO0TBeTcTBUU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Kon n [Inanupyemble pe3ynbTaThl OCBOSHUS IUCLUILIMHbI

HauMEHOBaHUE

(hopMHpYEMBIX OO6ume JucuuninuHapHbie

KOMITETCHIU I

OK. 01. B gactu Tpy10BOTO BOCIIUTAHUSA: - BJIQJIETh CUCTEMOM XMMHUYECKUX 3HAHUMN, KOTOPask BKIKOYAET: OCHOBOIIOJIAratoIne
Br16upath - TOTOBHOCTb K TPY/Iy, OCO3HaHHE LIEHHOCTU HOHATHS (XMMUYECKHUI JIEMEHT, aTOM, JJICKTPOHHAsi 000JI04Ka aToma, s-, p-, O-
CrocoObI MacTepCTBa, TPYI0JIIO0HE; AJIEKTPOHHBIE OPOUTATTN aTOMOB, HOH, MOJIEKYJa, BAJIGHTHOCTb,

pereHus 3aaa4
npodeccuoHaIbH
OU IeITeNbHOCTHU
MIPUMEHUTEITEHO
K pa3JIMYHBIM

KOHTCKCTaM

- TOTOBHOCTH K aKTUBHOM JIeSITEIILHOCTH
TEXHOJIOTHYECKOM M COITMaIbHOMN
HaIpaBJIEHHOCTH, CTIOCOOHOCTh MHUIIMHPOBATb,
IJTAHUPOBATh U CAMOCTOSITEIIBHO BBITIOJIHSTh
TaKy1o JEATEeIbHOCTD;

- HTHTEPEC K pa3IMuHbIM chepam
npohecCHOHANTBHOM IeATeTLHOCTH,

OBnajieHUEe YHUBEPCATbHBIMH YU€OHBIMU
N03HABATEILHBIMH JCHCTBUSIMU:

a) 0a30BbI€ JIOTUUECKHE AEHCTBHSL:

- CaMOCTOSTENHHO (POPMYIUPOBATH U
aKTyallu3upoBaTh MpoOIeMy, pacCMaTpUBATh €
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN IPU3HAK UIIN

OCHOBaHHA Ui CpaBHCHUA, Knaccn(bmcaunn u

3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIIEHUS, XUMHYECKast CBA3b, MOJIb, MOJISIpHAS
Macca, MOJISIPHBIN 00beM, YIriIepoIHbIN CKeNeT, PyHKLIHOHANIbHAs TpyIINa, paguKal,
M30MEpPUs, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOI0POIbI, KUCIOPOI- U
a30TCOJepIKaIIe COCTMHECHUSI, OMOJIOTUIECKH aKTUBHBIC BEIIeCTBa (YTIIE€BO/IbI,
JKUPBI, OEJIKK), MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKY/ISIPHBIC
COCIMHEHMS, KpUCTAIUIMYECKAs PElIeTKa, TUITbl XUMUYECKUX PeaKInid
(OKHCIUTENIbHO-BOCCTAaHOBUTEIBHBIC, 9K30-H SHIOTEPMUUYECKHUE, PEAKIIMH HOHHOTO
oOMeHa), pacTBOP, AICKTPOJIUTHI, HEIJICKTPOJIUTHI, JIEKTPOJTUTHICCKAS
JIMCCOLMAIUSI, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEaKInu,
XUMHUYECKOE PABHOBECHE), TCOPHUU U 3aKOHBI (TCOPHS XUMHUYECKOTO CTPOCHHS
oprannyeckux Beuects A.M. byTiiepoBa, Teopust 37€KTPOJIUTUUECKON TUCCOIMAIUHY,
nepuoanueckuii 3akon JI.M1. MennesneeBa, 3aKOH COXpaHEHHsI MAacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHH, (DAKTOJIOTHUECKHE CBEICHHUS O
CBOMCTBaX, COCTaBe, MOJYYCHHH U 0€30MaCHOM MCMOJIb30BaHUU BAKHEHUIITHX

HCOPraHNYCCKUX U OPTraHUYCCKUX BCIICCTB B 6BITy )51 HpaKTI/IquKOﬁ ACATCIBHOCTH




0000111IeHMS;

- OIIPENIeISTh e IATEIHbHOCTH, 331aBaTh
napaMeTpsl U KPUTSPUHU UX JOCTHKCHHUS,

- BBISIBJIATh 3aKOHOMEPHOCTH U TTPOTHBOPEUHS B
paccMaTpuBaeMBbIX SBIICHUSX;

- BHOCUTBH KOPPEKTHUBHI B JICATEIHHOCTD,
OIICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OIICHUBATh PUCKH TIOCIICICTBUN ACITEILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH
YKU3HEHHBIX TTPOOIIeM

0) 0a30BEIE HCCIEAOBATEILCKUE NEHCTBUS:

- BJIQJICTh HABBIKAMH Y4EOHO-HCCIIeIOBATEIIbCKOM
Y TIPOCKTHOM JesITeIbHOCTH, HAaBBIKAMHU
paspenieHus mpooseM;

- BBISIBJISITh IPUYMHHO-CJIC/ICTBCHHBIC CBSI3U U
aKTyaJIM3UpOBATh 3a7a4y, BBIJBUTATh TUTIOTE3Y €€
peleHus], HaXOAUTh ApTyMEHTBI IS
JI0Ka3aTeIbCTBAa CBOUX YTBEPIXKICHHMIA, 3a]1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

- aHAJIM3UPOBATH TOJIYYCHHBIE B XOJIC PEIICHUS
3a/1a4uM Pe3yabTaThl, KPUTUUECKH OIEHUBATh MX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCHUTH 3HAHUS B MMO3HABATEIBHYIO U

MMPaKTUYCCKYIO o0actu KHU3HCACATCIIBHOCTH,

YEJIOBEKa;

- YMETh BBISABIISITh XapaKTEpPHbIC MPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX MOHSITHIA,
MPUMEHATH COOTBETCTBYIOIINE OHSATHUS IIPU OMKMCAHUU CTPOCHHS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPAICHUN; BBISBIIATD
B3aUMOCBS3b XUMUYECKUX 3HAHUU C IOHATUSIMU U MPEJICTABICHUSAMH JAPYTrUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIIO0JIH30BaTh HAMMEHOBAHUS XUMHUECKUX COSIMHEHUN MEXTyHAPOTHOTO
COI03a TEOPETUYECKON ¥ MPUKIATHOW XUMHH U TPUBUAJIbHBIC HA3BaHUS BaXKHEUILINX
BEIIECTB (ITUJICH, allETUIICH, TJIULIEpUH, GeHoJI, (GopMabAETHI, YKCYCHAs! KUCIIOTA,
TJIMITUH, YTapHBIN Ta3, YIIIEKUCIBINA a3, aMMHaK, TallieHast U3BECTh, HeTaleHast
W3BECTh, MUTHEBASI COJIA U IPYTUX), COCTABIATh (POPMYIIBI HEOPraHUUECKUX U
OPraHWYEeCKUX BEIIECTB, YPABHCHUS XUMHYECKUX PEAKIINM, OOBSICHATH UX CMBICT;
MOJATBEPXK/IaTh XapaKTepHble XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAMHU U 3alUCAMU YPaBHEHUI XUMUYECKUX PEAKIIHiA;

- YMETb YCTaHABIIMBATh MPUHAJICKHOCTh U3YYCHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB K OMPE/IeNIEHHBIM KJIaccaM U IpyliaM COeIUHEHHIH,
XapaKTepU30BaTh UX COCTAB U BaXKHEHIIINE CBOMCTBA; ONPEENIATh BUIBI XUMHUYECKUX
CBsA3ei (KOBaJCHTHAS, HOHHAS, METAJUIMYECKas, BOJAOPOIHAS ), TUIIBI
KPUCTAJUTMUECKUX PEIIETOK BEIECTB; KIaCCU(PHUIMPOBATH XUMUYECKHE PEaKIIUU;

- chopMHpOBaTh MPEACTABICHUS: O XUMHUECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUHU B TO3HAHUH SIBJICHUI PUPO/IbI, B
(GbOopMUPOBAHUY MBIIUICHHS U KYJIbTYPhI THYHOCTH, €€ (PYHKIIMOHATBEHOM
IPaMOTHOCTH, HEOOXOAUMOM JIJIs pelIeHHs MPAKTUIECKUX 3a/1a4 U SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHOM CPE/IE;

- YMCETb IIPOBOJUTL paCYCThI 10 XUMHUYCCKHUM (I)OpMy.HaM " YPAaBHCHUAM XUMHUUCCKUX
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- YMGTB I/IHTerI/IpOBaTB 3HAHUA U3 pa3HBIX
MIPEeIMETHBIX 00IacTei;

- BbIZIBUT'aTh HOBBIC UJICH, Hpez[naraTL
OpI/IFI/IHaJH)HI)Ie IIoaAX0 bl 1 peHIeHI/Iﬂ;

- CIIOCOOHOCTh UX UCIIOJIH30BaHUs B

II03HABATEIBbHOW U COLMATIbHON MPAKTUKE

peakuii ¢ UCTOIB30BaHUEM (PH3UICCKIX BEIHUMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacChl, 00beMa (HOpMAJIbHEIE YCIIOBUS) Ta30B,
KOJINYECTBA BEILIECTBA; UCIOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JJISI IPUHATHS
pEeLICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallMsIX, CBI3aHHBIX C BEILIECTBAMH U UX

IMPUMCHCHUCM

OK. 02.
Ucnonb3oBarh
COBPEMECHHBIC
CpeJICTBA TIOHCKa,
aHaJIN3a U
MHTEpPIpETALNH
nHpopManuu u
WH(POPMAITUOHHBI
€ TEeXHOJIOTUU
JUIS BBITIOJIHEHUS
3a/a4
npoheCCUOHAIbH

OM JIeSITEIbHOCTHU

B o0nacTu ieHHOCTH Hay4YHOTO MTO3HAHUS:

- chOpPMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha JHAJIOTE KYIbTYP,
CIOCOOCTBYIOIIETO0 OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEpIUICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM
KYJIbTYphI KaK CPEJICTBAa B3aUMOICHCTBUS MEKTY
JIIOJIbMH | TIO3HAHUS MUDA,

- OCO3HAHME [ICHHOCTH HAy4YHOU JESATEIHHOCTH,
TOTOBHOCTH OCYIIIECTBISITH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AESITeTbHOCTD
WHIUBUAYAIbHO U B TPYIIIIE;

OBnaneHne yHUBEPCAIbHBIMU YU€OHBIMU
IMO3HABATCIbHBIMU JCHCTBUSIMH:

B) paboTa ¢ uHpopMaIHei:

- BJIaJIETh HABBIKAMH TMOJIy4eHUS HHPOPMAIIUHU U3

HUCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATCIILHO

- YMCTh IJIAHUPOBATH W BBINIOJIHATH XUMHWYECKUU OKCIICPUMCHT (npeBpameHI/m
OpraHN4YeCKUX BEIICCTB IIPpHU HArp€BaHM, MOJTYUYCHUC STUJICHA U U3YYCHUC €TI0
CBOICTB, KQUECTBEHHBIC PEAKIIMH HA AJIbJACTH/IbI, KpaXMaJl, YKCYCHYIO KHCIIOTY;
ACHaTypanus O€eJIKOB IIpHU HAarp€BaHuu, OIBCTHLIC PEAKIIUU 6eJ'IKOB; IIPOBOANUTH
peakIy HOHHOTO 00OMEeHa, OMPEIENSITh CPETy BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peakuuu Ha cynbdar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS; PellIaTh
AKCIIEpUMEHTANIbHBIC 33/1auu 110 TeMaM "Metaiel" u "Hemeramisl'") B COOTBETCTBUH
C TIpaBUJIaMU TEXHUKU OE€30MAaCHOCTH MPH 0OpallleHUH ¢ BEIIeCTBaMU U
71a00paTOPHBIM 000PYI0BaHUEM; IPEACTABISATH PE3YIbTATHl XUMUYECKOTO
JKCIIEPUMEHTa B (pOpMe 3aMKcH ypaBHEHUN COOTBETCTBYIOIIUX PEAKIIUN 1
dbopMynupoBaTh BHIBOJIBI HA OCHOBE 3THX PE3Yy/IbTAaTOB;

- YMETh aHAJIU3UPOBATh XUMHUECKYIO HH(POPMALIUIO, TOTYyJaeMyI0 U3 pPa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb HTEpHET u Apyrue);

- BJIAJICTh OCHOBHBIMU METOJAMH Hay4YHOTO MO3HAHUS BELIECTB M XUMUYECKHUX
ABIIEHUH (HaOMI0IeHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh NMPOBOJUTH PACUYETHI IO XUMHUECKUM (POpMyliaM U ypaBHEHHUSIM XUMUYECKUX
peaxIuii ¢ UCTONb30BaHUEM (PU3MUECKUX BEIUYUH, XapaKTePU3YIOIINX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMalIbHBIE YCIIOBUS) Ta30B,

KOJIMYCCTBA BCUICCTBA; UCII0JIb30BAThL CUCTCMHBIC XUMHUYCCKUC 3HAHUS IJIS1 TPUHATHA
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OCYIIECTBIISTH MOUCK, aHAIN3, CHCTEMAaTH3aLUI0 U
MHTEPIpPETAINIO HH(POPMAIIMK PA3TUYHBIX BHJIOB
1 (OpM NpeCTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢
y4eToM Ha3zHaueHUs HH(OpPMAIUU U 1IEeJIeBOI
ayJIUTOpUH, BBIOMpas ONTUMAIIbHYIO (popmy
MPECTABIICHHUS U BU3YaITH3AIHH;

- OIICHUBATH JIOCTOBEPHOCTH, IETUTHMHOCTb
nH(pOpMAIINH, €€ COOTBETCTBUE MTPABOBBIM U
MOPaTBHO-3THYECKUM HOpMaM;

- HCTIOJT30BATh CPEACTBA HHPOPMAIIMOHHBIX
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33]1a4 C COOII0IEHUEM
TpeOOBaHUM 3PrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepekeH s, MPaBOBBIX U
3TUYECKUX HOPM, HOPM UH(POPMAIIHOHHOM
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3aLTUTHI
nHpopManuu, HHOOPMAITMOHHONW 0€301TaCHOCTH

JIMYHOCTH,

peLHeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyalluAX, CBA3AHHBIX C BCIICCTBAMU U UX

IMPUMCHCHUCM

OK. 04.
D¢ dexTuBHO
B3aUMOJICHCTBOB

aTb U paboTaTh B

- TOTOBHOCTb K CaMOPAa3BUTHUIO,
CaMOCTOATCIIbHOCTU U CAMOOIIPCACIICHUIO,
-OBJIaACHHUC HAaBbIKaMH y‘ICGHO-

HCCIIEI0BATENBCKOM, IPOEKTHON U COLUAIILHOU

- YMCTb IJIAaHUPOBATH W BBIIIOJIHATDH XHMHUYECKHMN OKCIICPUMCHT (HpeBpameHI/m
OpraHN4YCCKUX BCHICCTB IIPpU HArp€BaHWH, MOJTYUYCHUC STUJICHA U U3YYCHUC €TI0
CBOﬁCTB, KauCCTBCHHLIC PCAKIIMU HA aJIbACTUBI, KpaxMaJl, YKCYCHYIO KUCIIOTY;,

ACHATypaluus OCIKOB IIpHU Harp€BaHnuu, OIBCTHBIC pCAKIINU 6CJ'IKOB; MMPOBOAUTH
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KOJIJICKTUBE U

KOMaH/JI€

JIeSITETbHOCTH;

OBnazneHue yHuBEpCcalbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUSIMHU:

0) coBMeCTHas AesATEeIbHOCTD:

- IOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA
KOMaH/IHOW ¥ MHJIUBUIYaTbHON pabOTHI;

- IPUHUMATh L€ COBMECTHOM AEATEIbHOCTH,
OPraHu30BbIBaTh U KOOPJUHUPOBATH JICUCTBHS 1O
€€ JOCTHIKCHUIO: COCTABIIATH IIJIaH ACHCTBUM,
pacnpenensTh pojik ¢ y4eTOM MHEHHI Y4aCTHHKOB
00CYX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJUHUPOBATH U BBITIOJHATH Pad0OTy B
YCJIOBUSX PEATBLHOI0, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETHUYECKOE
MOBEICHUE B PA3JIMYHBIX CUTYAUSIX, IPOSBISAThH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
OBinaieHue yHUBEPCAIbHBIMU PETYISITUBHBIMU
NIEUCTBUSIMU:

I') IpUHATHE ce0s U APYTUX JIOJCH:

- IPUHUMAaTh MOTHUBBI U APTYMEHTHI IPYTUX JIFOAEH
MIPY AHAJIU3€ PE3YJIbTATOB JESITEIBHOCTH;

- IPU3HABaTh CBOE IIPABO U IIPABO APYIUX JKOAEH
Ha OIIHNOKH;

- pa3BHUBATb CIIOCOOHOCTH TOHUMATh MHp C

peaKkuyu MOHHOTO 0OMEHA, ONIPEIENISTh CPETy BOJHBIX PACTBOPOB, KAYECTBEHHEIE
peakiuu Ha cylbdar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS; PEIIaTh
SKCIIEpUMEHTaJIbHbIE 3a/1auk 10 TeMaM "Metaiuel" 1 "Hemeramibl") B COOTBETCTBUU
C TIpaBHJIaMHU TEXHUKU OE30ITIACHOCTH ITPH OOPANICHUH C BEIISCCTBAMH U
1a60paTOPHBIM 000PYIOBAHUEM; TIPECTABIATH PE3YIbTATHl XUMHUYECKOTO
IKCIIEPUMEHTA B (DOpME 3aIHUCH YPaBHEHUI COOTBETCTBYIONINX PEAKIIHHA U

(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yIbTATOB
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MIO3ULIUU APYrOr0 YEI0BEKa,

OK. 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYKaroleu
CpeIIbl,
pecypcocoepexe
HUI0, IPUMCHSITh
3HaHUs 00
W3MCHCHUN
KITUMarTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
3¢ heKTUBHO
JIIEUCTBOBATL B
Ype3BhIYANHBIX

CUTYyallugXxX

B 06nactu 3K010TrMYECcKOro BOCITUTAHUS:

- ¢(hOpMUPOBAHHOCTH FKOJIOTUIECKOU KYIBTYPHI,
[TOHUMAaHHE BIUSHUS COLMATbHO-3KOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHUE ITPUPOIHON U
COLIMAJIHON CpeJibl, 0CO3HAHKE TJI00aJIbHOIO
XapakTepa 3KOJOTHYECKUX pooIieM;

- IUTAHUPOBAHME U OCYIIECTBIICHUE JEHCTBUH B
OKpYXaIOIEeH Cpeie Ha OCHOBE 3HAHUS Leei
YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

AKTHUBHOE HEMPUIATHE NEHCTBUM, IPUHOCAIINX
BpEIl OKPYXAIOIIEH cpeae;

- YMEHHUE NMPOrHO3UPOBATh HEOJIATONIPUSATHBIE
9KOJIOTMYECKHE MTOCIIEACTBUS NPEATNPUHUMAEMBIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacIIMpEeHHE OIbITA ACATEIbHOCTH
9KOJIOTMYECKON HAIPaBICHHOCTH;

- OBJIaJICHHE HaBbIKAMHU y4eOHO-
HCCIIEI0BATEIIbCKON, IPOEKTHON U COLIMAIbHON

ACATCIIBHOCTH,

- chopmupoBaTh MPEACTABICHUS: O XUMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHHBI MUPA, POJIM XUMHUU B ITIO3HAHWH SIBJICHUI IPUPOJBI, B
(OpMHUPOBAHUY MBIIIJICHUS U KYJIBTYPBI TMYHOCTH, €€ (PYHKIIMOHAIBHOM
T'paMOTHOCTH, HCO6XOILHMOﬁ A PECIICHUA MMPAKTHYCCKUX 3a/1a4 U OKOJIOTMYCCKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CPELE;

- YMETbh COO0JII0/IaTh MPaBUIIa IKOJOTUYECKH 11€TI€CO00Pa3HOT0 IOBEIEHUS B OBITY U
TPYAOBOMU JESITETLHOCTH B LENSIX COXPAHEHHUS CBOETO 370POBBS M OKpYXkKatoIIeH
MIPUPOJAHON CPENIbl; YIUTHIBATh OMACHOCThH BO3JCHCTBHS HA HKUBbIE OPTaHU3MBbI
ONPCACIICHHBIX BCIICCTB, IOHUMAas CMBICIT ITIOKa3aTCIIA Hp@I{@HBHOﬁ )IOHYCTHMOﬁ

KOHIEHTPALMHU
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2. CTpyKTypa M coaep:kaHue 001eodpa3oBareJbHON AMCHUILIHHBI

2.1. O0bemM JUCHMILIMHBI M BUABI Y4eOHOU padoThl

Bun yae6HO#I paboThI

O0BbEM yacoB

JTUCHMIUIMHEI B popme nuddepeHnpoBaHHOTO 3auéTa

MakcumanbHas yueOHast Harpyska (Bcero) 133
O0s13aTenbHas aymuTopHas yaeOHas Harpys3ka (Bcero) 89
B TOM YHCJIE:

TEOPETHUYECKHE 58
MPAKTUYECKHE PAOOTHI 29
CamocrositensHas paboTa o0ydaromierocs (Bcero) 44
B TOM YHCJIE:

IIOATOTOBKA COOOIIEHNH U JOKIIAI0B; 36
3aBepuieHre U 0pOpMIIEHHE OTUETOB I10 JIAOOPATOPHBIM U 8
MPaKTUYECKUM paboTam

WTOroBslii KOHTPOJIb 3HAHUHM IPOBOIUTCS IO 3aBEPLIEHUIO Kypca 2
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MCIIOJIb30BaHUC B

XHUMHNHU

Conepkanre yaeOHOTO MaTepuaina (OCHOBHOE U MPoeCcCHOHATLHO-OPUEHTHPOBAHHOE), TabopaTtopHeie 1 [O0beM  [@opmupyembie
HaumenoBanue MPAKTUYECKUE 3aHSATHUs, MPUKIATHON MOIYIb YacoB  [KOMIETCHIIMHU
[pa3zesioB U TEM
1 2 3 4
Pasnen 1. O0uue nouatue. 3akoHbl U TEOPUU XUMUU
Tema.l IIpenmer OCHOBHOE cojiep)KaHne
xumuH. OcHOBHBEIE  [TeopeTnueckoe 00ydeHue 2 OK. 01
MOHSTUE XUMUHU. [K...
ANnoTponus. Uto Takoe xumus. OCHOBHBIE NIEPCOHATbHbIE MIOHATHE: BEIIECTBO, ATOM, MOJIEKYJIa, XUMMHUUECKUN AJIEMEHT.
Tema.l 2 CocraB OCHOBHOE conepKaHue
BeniecTBa. Msmepenus Teoperrnueckoe oOyueHme 2
B XHUMHH. [IpocThie BellecTBa, KAUECTBEHHBIN COCTaB, KOJTMYECTBEHHBIN COCTaB, XMMHUECKHE 3HAKH, XUMHUECKHE
(hopmyIel, mpocTeimas(ammupudeckast) Gopmyiia, MoJeKyIsspHas(UCTUHHAs) hopmMyiia, rpadhudeckas
dbopmyna, CTpykTypHas ¢popmyIia.
Tema.l 3 OcHoBHble |[OCHOBHOE COAECpPKAHUE
3aKOHBI B XMUMUHU. Teopetuueckoe oOyueHue 2 OK. 02
3aKOH COXpaHEHMs MAacChl. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA. 3aKOH ABOrap/0. 3aKOH 00bEMHBIX
OTHOIIEHUH ra3oB. O0beIMHEHHBIN ra30BhINA 3aKOH MeHaeIeeBa
Tema 1.4 ITousitue (OCHOBHOE COJIep)KaHUE
«(0JISD» U €r0 Teopetuueckoe oOyueHue 2 OK.03

MaccoBast 4015 BBIXOJa MMpOAYKTa pCaKINH.

MaccoBas 107151 KOMIIOHEHTa cMecH. MaccoBas 4o pPaCTBOPCHHOI'O BCUICCTBA. MaccoBas gois HpI/IMeCCI\/’I.
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Paznen 2. OCHOBBI CTPOEHUS BEIIECTBA

XUMHUYCCKHUX peaKHI/Iﬁ

Teopernueckoe o0ydeHHe

Tema 2.1. Ctpoenne |OCHOBHOE COJICpKAHHE OK. 01
ATOMOB XUMUYECKHX
DJIEMCHTOB
TeopeTnueckoe oOydeHue
CoBpeMeHHasi MOJICNIb CTPOEHHUsI aToMa. JJIEeKTpoHHas KoHpurypanus atoma. Kiaccudukanus
XUMHUYECKUX
CBSI3U. DJIEKTPOOTPHIATEIBHOCTh. KoBajieHTHasI CBS3b, €€ PA3HOBHIHOCTH M MEXaHH3MBI 00pa3oBaHUS
(0OMEHHBIH U JOHOPHO-aKIEeNTOpHEIN). MloHHas cBs3b. MeTammnyeckas cBsa3b. BomopoaHas CBs3b.
30TOTBI, OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHHE aToMa, TMOpUAN3alus aTOMHBIX OpOuTasei.
[IpakTyeckue 3aHATUS
PemieHne mpakTHUECKWX 3aJaHUN Ha COCTABJICHHE AJICKTPOHHO-Tpaduueckux Gopmyn syieMeHToB 14
[EeprOIOB.
Pemenne 3agaHuii Ha MCIIOJL30BAHNE XMMHUYECKON CHMBOJIMKHA W HA3BaHWM COCIWHECHHUH IO
HOMEHKJIAType
COI03a TEOPETUUYECKOW M MPHUKIAAHOW XMMHHU U TPUBHAIBHBIX HA3BAaHWUU JJISI COCTaBIICHUS
XUMHUYECKUX (POPMYI IBYXaTOMHBIX COCIHMHEHUM (OKCHIOB, CYIb(QHUI0OB, TUAPUIIOB U T.I.) U JPYTUX
HEOPraHMYECKNX COCIMHEHHH OTACIBHBIX KIIACCOB.
Paznen 2. XuMuueckue peaxiuu
Tema 2.1. Tunst (OCHOBHOE cO/Iep/)KaHue OK 01
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Knaccugukanus u TUIBI XMMUYECKUX PEAaKLUi ¢ yYaCTHEM HEOPraHMYeCcKuX BemlecTB. KolmuecTBeHHbIE
OTHOIIEHUSI B XUMUHU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI M0 YPaBHEHUAM
XUMUYECKUX peakiuii. Mojb Kak eIMHHIAa KOJIMYeCTBa BemiecTBa. MolsipHas Macca. 3aKOHbBI COXpaHEHUs
Macchl U 3HEpPruu. 3akoH ABorajapo. MossipHblil 00beM ra3zoB. OTHOCUTENbHAS IJIOTHOCTD I'a30B.

Peakiiny KOMIUIEKCOOOpPa30BaHUs C YYaCTUEM HEOPraHMYEeCKHX BEIIECTB (Ha MpuMepe

I APOKCOKOMIIJICKCOB IIMHKA U aHIOMI/IHI/ISI).

[ [pakTHyeCKHe 3aHATHS

CocraBliecHHE YpaBHEHUM pEaKIUii COCAMHECHUS, PA3I0KEHUsI, 3aMEIeHNs, OOMEHa. YPaBHEHUsI PeaKIIuit
TOpEHUsI, HOHHOTO 0OMEHa, OKUCJICHUS-BOCCTAHOBIICHHUS.

PacueT KOIMYECTBEHHEIX XapaKTECPUCTUK UCXOJHBIX BEIICCTB U IPOJAYKTOB PCAKIIUH. Pacuer
KOJTMYECTBEHHBIXXAPAKTEPUCTUK MPOIYKTa PEAKIIMN COEINHEHUs, €CIIU OJIHO M3 BEUIECTB JaHO B M30BITKE
/WM CONIEPKUT IpuMecH. Pacduet MaccoBoi miil 00beMHOM 10J1M BBIXOJA MPOIYKTA PEaKIUi COCTUHEHUS
0T TEOPETUYECKH BO3MOXKHOTO. Pacyer 00beMHBIX OTHOIIEHUH Ta30B. PacueT macchbl (06beM, KOJIUYECTBO
BEIECTBA) MMPOJIYKTA PEaKIuu, €CJIU OJHO M3 BEILECTB JIaHO B BUJE PACTBOPA C OIPECICHHON MacCOBOM

,Z[OJ'IGI71 PACTBOPCHHOI'O BCHICCTBA.

Tema 2.2.

BHCKTpOHI/ITI/I‘IeCKa}I

JACCOLIMALINSA 1

MOHHBII OOMEH

OcHOBHOE COICPIKAHUC

TeOpeTI/I‘IeCKOG 06yquHe

OK 01

Teopm{ BHGKTpOHHTquCKOﬁ JuccouManuu. Peakuyyu MOHHOTO oomMena. CocraBieHHE peaKI_II/Iﬁ HOHHOI'O
oOMeHa IIyTEM COCTABJICHHS UX IIOJIHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHﬁ.

FI/II[pOJ'II/IS cojel. 3HaueHue ruapoJjii3a B OMOJIOTHYECKUX OOMEHHBIX nponeccax. HpI/IMeHeHI/Ie
rUApOoJin3a B

IIPOMBIIIJIICHHOCTH.
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Pasnen 3.

CTpoeHHE U CBOIICTBA HEOPraHUYECKUX BEIIECTB

Tema 3.1.
Knaccudukarmus,
HOMEHKJIATypa U
CTpOCHUE
HCOPraHNn4CCKHUX

BCIIICCTB

(OCHOBHOE CO/Iep)KaHue

Teopernueckoe 00ydeHue

[Ipenmer Heopranuueckoi XxuMuu. B3anmocssa3s Heopranuueckux Beniects. Kiaccudukanus
HeopraHnueckux Beiects. [IpocTeie u cioxHbIe BemecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BELECTB
(OKCHBI, TUIPOKCUIBI, KUCIOTHI, coin). HomeHknaTypa U Ha3BaHWE HEOPTraHUYECKHX BELECTB HMCXOMS
13 UX XUMHUYECKOH (OPMYIbI MIIM COCTaBICHHE XUMUYECKON (OpMyJbl UCXO/d U3 Ha3BaHMs BELIECTBA
[0 MEKIyHAPOJAHOW WM TPUBUAIBHOMHOMEHKIIATYPE.

MexMoneKysipHble B3auMoaeicTBusA. Kpuctammornaparsl. ArperatHble COCTOSTHUSL BEIIECTBA.
Kpucrannumueckue u amopdHbie BelecTBa. THUIBI KPUCTAIINYECKUX PEHIETOK (aTOMHas, MOJIEKYJspHas,
MOHHAs1, METaJTINYecKasi). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKOMN
pereTky. [IpuunHBl MHOrooOpasust BELECTB.

CoBpeMEHHbIE MPEICTABIECHUS O CTPOCHUH TBEPABIX, )KUIKUX M ra3000pa3HbIX BemecTs. XKuakue

KpUCTAJLJIbI.

HpaKTI/I‘leCKI/Ie 3aHATHA

Pemenue 3aa4y Ha pacdyeT MacCOBOM J0JH (Macchl) XMMUYECKOTO 3JIeMEHTa (COSTUHEHHSI) B MOJIEKYJIe
(cmecu). Perienne mpakTHUeCKUX 3aJaHUi 10 Kiaccu(UKAIMKU, HOMEHKIIATYpe M XUMUYECKUM (opMysiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB (HA3bIBATh M COCTABIATH (POPMYIBI XUMUYECKHX

BCIICCTB, OIPCACIIATD IPUHAMICKHOCTD K KHaCCY).

OK 01
OK 02

Tema 3.2. duszuko-

XHIMHUYECKHE CBOMCTBA

(OCHOBHOE CO/Iep/)KaHue

Teopernueckoe o0ydeHue

OK 01
OK 02
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HEOpraHUYECKUX Mertamnel. OOmue puznyeckne ¥ XUMHYECKHE CBOMCTBa MeTauioB. CrocoObl mosydeHus. 3HaYCHHE
BELECTB METalJIOB MHEMETAIJIOB B MPUPOJE U JKU3HEICATEIILHOCTH 4elloBeKa M opranu3smMoB. Kopposus

METaJlIOB: BHUJIbI KOPPO3UHU, CIOCOOBI 3alIUThl METAJJIOB OT KOPPO3UHU.

Hemeramer. O0mue Gpu3ndeckre 1 XAMUYSCKUE CBOMCTBA HEMETA/UTOB. TUITMYHBIE CBOMCTBA MeTaITOB |'Y—

Y lIrpynn. Knaccuduxaiuss u HOMeHKIIaTypa cOeIMHEHUN HemeTaioB. KpyroBopoTsl OMOreHHBIX

IIEMEHTOB B IIPUPOJIE.

XMHYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUI0B, THAPOKCHUIOB, KUCIIOT,

coJiet U Jip.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COCAMHEHUH,

BBICIINX OKCHJIOB U TMJIPOKCHJIOB.

[IpakTHyecKue 3aHATHS

CocraBlieHHE YpaBHEHUN XUMUYECKUX PEAKIIMI C y4aCTHEM IIPOCTHIX U CIOKHBIX HEOPTAHUYECKHUX

BEIIECTB: OKCUIOB METAIIJIOB, HEMETAJIJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KUCJIOT, OCHOBaHHM

1 aM(OTEPHBIX THIPOKCUIOB, HEOPTraHUUECKUX COJIEH, XapaKTepU3YIOLIUX UX CBONCTBA.

PelnieHne NMpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA CBOWCTBA WU MOJyYEHUE

HEOPraHMYECKUX BEILECTB.
Tema 3.3. OcHOBHOE coiepKaHUE OK 01
[[pon3BO/ICTBO Teopernyeckoe 00y4eHHE OK 02
HEOPraHMICCKuX OO1Me MpeICcTaBiIeHUuss O MPOMBIIUICHHBIX CIIOCO0aX MONYYeHHs] XUMHUYECKUX BEHIecTB (Ha mpumepe

BelleCTB. 3HaUCHUEH
[IpUMEHEHHE B
OBITY U Ha

MPOM3BOJICTBE

[IPOU3BOACTBA aMMHUAKa, cepHoﬁ KI/ICJ'IOTBI).
LIepHaSII/I OBETHAsA MCTAJUIYprus. HpaKTI/I‘leCKOC MMPUMCHCHHUEC DJJICKTPOJIN3a IJId IHOJYYCHUA
IICJIOYHBIX, IHICIOYHO3CMCEIbHBIX MCTAIJIIOB U aJIIOMUHUA. CTeKno U CHIMKaTHas MMPOMBIIIJICHHOCTD.

[Ipo6iema 0TX0/10B M HOOOYHBIX MTPOAYKTOB.
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[IpakTHyecKue 3aHATUS

PereHne npakTUKO-OpUEHTUPOBAHHBIX 3a/laHUM O POJIM HEOPraHUYECKON XUMUHU B Pa3BUTUU MEIULIUHBL,
CO3JaHUU HOBBIX MaTE€pPHAJIOB (B CTPOUTEILCTBE U AP. OTPACIISIX IPOMBIIUIEHHOCTH ), HOBBIX HCTOYHUKOB
PHEPruu (aJbTEPHATUBHBIE UCTOYHUKU SHEPIUH) B PELIEHUU MPOOJIEM 3KOJOTHYECKOW, SHEPreTUUYECKON

M MTUIIEBOI OE€30IIaCHOCTH.

Paznen 4.

CTpoeHHEe U CBOMCTBA OPTaHMYECKUX BEIIECTB

Teopetnueckoe oOydeHue

[IpeameT opranmydeckoil XUMUU. B3anMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.
XMMHYECKOE CTPOEHHUE KaK MOPSAI0K COSTMHEHHS aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJCHTHOCTH.
(OCHOBHBIE TTOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOEHHUS OpraHuYecKux coenqnuenuii A.M. bytieposa.
YTIepoHbIi CKeTeTOPraHuYeCcKON MOJIEKY Ibl. MOJIEKYIApHBIE U CTPYKTYPHBIC (pa3BepHYTHIE,
COKpAIlleHHbIE) XUMUYEeCKHE POPMYIIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOTO CTPOCHHUS
Mostekyn. 3oMepus 1 u3oMepsl (CTpYKTYpHas, reoMeTpudeckas (Luc-Tpanc-uzomepus). Kparnoctsb
xuMuueckol cBszu. [lonsrue o pynkunonansHoi rpynne. [Ipuniune! kiaccuukauy OpraHndeckux

COCHHHGHHﬁ. MC)K,HYHapOI[Haﬂ W IPHUHOUIIBI HOMEHKIIATYPBI OPraHUM4YC€CKUX COGI[HHCHHﬁ.

HpaKTI/I‘leCKI/Ie 3aHATHA

HOMGHKJ'IaTypa OPraHu4eCKuX COCJIMHEHUI OTJCIBHBIX KJIACCOB (HaCBIH_[eHHBIe, HCHACBIIIICHHBIC
APOMATUYCCKUC YIITICBOAOPOAbI, CIINPTHI, (I)GHOJ'IBI, AJIbACT U AbI, KCTOHBI, Kap6OHOBBIC KHCJIOTBI U I[p)
CocTraBiicHHE MOJHBIX B COKpPAIICHHBIX CTPYKTYPHBIX q)OpMy'J'I OPraHUYCCKUX BCHICCTB OTACIbHBIX KJIACCOB,
MCII0JIb3YA UX HA3BaAHUA T10 CHUCTEMAaTHYECKOM HOMCHKIJIATYPC. Pacuetnl npOCTeﬁmeﬁ (bOpMy.TIBI

OpraHquCKOﬁ MOJICKYJIbI, UCXOO U3 JIEMCHTHOI'O COCTaBa (B %)

Tema 4.2. CBolicTBa

(OCHOBHOE COJIep/)KaHue

OK 01
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OPraHu4eCKUX

COEIMHEHUN

Teopernueckoe oOydeHue

OK 02

DU3NKO-XUMUUECKHUE CBOWCTBA OPraHUUECKUX COEMHEHUN OTAENBbHBIX KJIACCOB (0COOEHHOCTH
KI1acCU(UKAITIN

1 HOMEHKJIaTYpbl BHYTPH KJlacca; FTOMOJIOTHYECKUH psit ¥ o01as popmyna; uzoMepus; pusndeckne
CBOMCTBA;XUMUYECKHUE CBOMCTBA; CTOCOOBI TOJTYYEHHUS ):

— MIpe/ieTIbHbIE YTIIEBOI0PO/Ibl. 'OpeHne MeTaHa KaKk OJJMH U3 OCHOBHBIX HCTOYHUKOB TEIJIa B
[TPOMBIIIIJIEHHOCTUH ObITY. CBOMCTBA MPUPOJAHBIX YIIEBOJIOPOOB, HAX0XKACHHUE B IPUPOJIE U IPUMEHEHNE

AITKaHOB;

— HCIIPCACIIBbHBIC 1 apOMAaTUUYCCKUE YTIICBOOOPOIbI. HOHHMepI/ISaHI/ISI OTUJICHA KaK OCHOBHOC HAIIpaBJICHUE
CIrOUCIIOJIB30BaHMA. FOpeHI/Ie alCTUIJICHA KaK MCTOYHUK BBICOKOTEMIICPATYPHOT'O IJIAMCHH JIA CBApKWU U

[PE3KKU MECTAJIJIOB;

— KUCJIOPOJICOIeprKallie COeAMHEHUs (CIIUPTHI U MPOCThIe 3PUpPHI, (HEHOIIbI, aTbAECTUABl U KETOHBI,
KapOOHOBBIE KHCIOTHI U UX MTPOU3BOAHbIE). [IpakTHyeckoe mpruMeHEeHNE STUIICHTINKOJIS, TIIULIEpHHA,
(denoua. [Ipumenennedopmanbieruia, aneraibAeruia, YyKCYCHOM KHUCIOTh. Mblla Kak COJIM BBICIIUX

Kap6OHOBBIX KHCJIOT. MOIOH_[I/IC CBOMCTBA MBblJ1a,

— a30TCOACpKAIIUC COCOANHCHUA (aMI/IHLI N aMHMHOKHMCJIOTHI, 66J'IKI/I).

Kitaccudukaiiyus 1 0cCOOEHHOCTH OpraHUYECKUX peakinii. PeakiimoHHbie IeHTpHI. Pajaukansl.

HepBOHa‘IaJ'ILHLIC IIOHATHA O THUIIAX U MCXAHHU3MaX OPraHUYCCKHX peaKHHﬁ.

HpaKTI/IquKI/Ie 3aHATHA

PelieHne menodyex npeBpameHHﬁ Ha FCHECTUYCCKYIO CBA3b MCXKAY KilIaCCaMU OPraHUYCCKUX COCIUHEHHUH C

COCTaBJICHHEM Ha3BaHUM OpPraHNUvYCCKUX COCOUHEHHUH II0 TpHBHaHBHOﬁ HNIn MGX(,HYHapOI[HOﬁ




21

CUCTEMAaTUYECKOM HOMEHKIIaType. PellleHne pacyeTHBIX 3a/1a4 110 YPaBHEHUSIM PEAKLUUN C y4acTHEM

OpPraHu4YCCKUX BCUICCTB.

Tema 4.3.
Opranuueckue
BEIECTBA B
PKU3HEESITEIbHOCTH

UCJIOBCKA.

(OCHOBHOE CO/Iep)KaHue

Teopernueckoe oOydeHue

broopranndeckue coenuHenus. [Ipumenenne u 6uonorudeckas ponib yrieBogoB. OKHCICHHUE YIIIEBOJ0OB —
ICTOUYHUK SHEPTUU JKUBBIX OpraHn3MoB. O0nacTu NpUMEeHEeHNs aMUHOKUCIOT. [IpeBpaiienus 0einkoB MUK
Bopranusme. buonornyeckue ¢yHkiuu OenkoB. buosnornueckue QyHKuu xupoB. Ponb opranndeckoi

XUMHH B PELIEHUH MPOoOJIeM MUILEBON 0€30MacHOCTH.

OK 01
OK 02

[Ipon3BOACTBO U
[IPUMEHEHUE
OPraHN4YeCKUX
BCIIICCTB B

[IPOMBIINIJICHHOCTH

HYKJ'IGI/IHOBI)Ie KHCJIOTBI: COCTaB U CTPOCHHUC. CTpO@HI/Ie HYKJIICOTHOOB. Cocras HYKJICMHOBBIX KHCJIOT

(AHK, PHK). PoJsib HyKJIEHHOBBIX KUCIIOT B KU3HEIEATEIHLHOCTH OPTaHU3MOB.

[Ipou3BOICTBO OpraHWYeCcKUX BEUIECTB: TPOU3BOJICTBO METaHOMa, nepepadorka Hedtu. [lonuaTriien kak
KpYITHOTOHHAXKHBIHM MPOYKT XMMHUYECKOT0 MPOon3BoACTBa. [Ipumenenue stunena. [lpousBoacTtso u
[IpUMEHEHHE KaydyKa U PEe3UHBI.

CHHTETHYECKHE U UCKYCCTBEHHbIE BOJIOKHA, MX CTPOCHHE, CBOMCTBRA. [IpakTHUeckoe NCHOIb30BaHKE
BOJIOKOH.CHHTETHYECKHE TUICHKHU: U30JIALUA U1 IPOBOJOB, MEMOPAHBI JIIsl OPECHEHUS BO/IbI, 3allIUTHBIE
[JICHKH JJIaBTOMOOMIIEH, TUIaCThIPU, XUPYyprudeckue noBsa3ku. HoBble TEXHOIOTUH JallbHEHIIIETO
COBEPIICHCTBOBAHUS MOJIMMEPHBIX MATEPHAIIOB.

Poip oprannyeckoil XMMHH B PEHICHUH MPOOJIeM SHEPreTUYecKoi 0e30MacHOCTH, B Pa3BUTHUH METUIMHBI,

CO3TaHUHU HOBBLIX MATCPHAJIOB, HOBBIX MCTOYHHUKOB SHCPIUH (aﬂbTepHaTI/IBHLIe HCTOYHHKHU SHCPFI/II/I).

HpaKTI/IquKI/Ie 3aHATHA

PernieHue MPaKTUKO-OPUCHTUPOBAHHBIX 3aJJaHHUil 110 COCTABJIICHHIO XHMHYECKHUX peaKHI/Iﬁ, OTpaKaromux
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XMMHUYECKYI0 aKTUBHOCTb OPraHMYECKHUX COCJMHEHUH B PA3JIMUYHBIX cpenax (IpUpOJHBIX, 1

OMOJIOTMYECKUX, TEXHOTEHHBIX).
Pasnen 5. Kunetnyeckue U TEPMOAMHAMUYECKHAE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUYECKUX DPEaKLHU 11
Tema 5.1. OcHOBHOE CcoiepKaHUE 4 OK 01
Knnernyeckue Teopernueckoe oOydeHue 2 OK 02
3AKOHOMCPHOCTH Xumuueckue peakunu. Knaccupukanus XuMHUecKUX peakiuuii: mo ¢pa3oBoMy cOCTaBy (FTOMOT'€HHBIE U
[IPOTEKAHNA FeTepOreHHbIE), IO NCIOJB30BAHUIO KaTalu3aTopa (KaTaIMTUYECKHE U HEKaTaJTUTHUECKUE).
XUMHYCCKHX PEAKIHi (CKkopoCTh PEaKIiy, ee 3aBHCHMOCTb OT Pa3INYHBIX (haKTOPOB: MPHPOILI PEArNPYIONIHUX BELIECTB,

KOHLIEHTPALMK Pearupyolux BeEeCTB, Temieparypsl (mpasuiio Baut-I'odda), miomany peakimoHHOM 2

[MOBEPXHOCTH, HATMYMsIKaTanu3aTopa. Poiab karanm3atopoB B IpUpoOJie U MPOMBIIIIEHHOM ITPOU3BO/ICTBE.

DHEPrusi akTUBALMKA. AKTUBHUPOBAHHBIN KoMIuieke. KaTtanuzatopel u katanus. Ponb kaTann3zatopos B

[IPUPO/JIE MPOMBILIJIEHHOM IPOU3BOJCTBE.
Tema 5.2. OcHOBHOE coiepKaHUE 3
Tepmoaunamuueckue [Teopetnueckoe 00ydeHHE 2 OK 01
3aKOHOMCPHOCTH Knaccudukanus XUMHUYECKUX peakluii: Mo TermaoBoMy 3G eKTy (3K30TepMUYECKUE, IHIOTEPMUYECKHE), TIO OK 02
[IPOTCKAHNSA oOpatumocTu (oOpaTumbie U HeoOpaTuMbie). TernnoBbie 3PPEKThl XUMHUUECKUX PEeaKLUi.
XMMUYECKHX PEaKUUH.[TepmoxumMuueckue ypapHeHus. OOGpaTuMOCTb peakiuii. XMMUYecKoe paBHOBECHE U €r0 CMELIEHHE 110
PaBHOBeCHE neiicTBrEeM pazNuYHbIX (PAaKTOPOB (KOHIEHTpALMs PEareéHTOB MM IPOAYKTOB PEaKINH, TaBICHHE, 2
XUMHYCCKUXPEAKIUH remmepaTypa) [ CO3IaHUAONTHMANBHBIX YCIOBMIl ITPOTEKAHUS XMMHUYECKHUX IPOLIECCOB.

[Tonsitue 06 sHTanbnMK U 3HTponuu. DHeprus ['n66ca. 3akon I'ecca u cneacrsus u3 Hero. Poisb

CMEILICHNs PaBHOBECHSI B TEXHOJOTHYECKHUX Ipoleccax.

[IpakTUueckue 3aHsATHS 1
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[Tpunuun Jle [atense. Biusnue paznuuHbiX (pakTOpOB HA W3MEHEHHE PAaBHOBECHUS XUMUYECKUX
[peakiuii. 3aKOH JEMCTBYIOUIMX MAacC M KOHCTaHTa XMMHYECKOIO paBHOBECHs. PacueThl paBHOBECHBIX
KOHLIEHTpaLMipearupyoumx BEUIeCTB U POIyKTOB peakiuil. PacueTs! TemnoBoro agpdexra peakuuu.
PerieHne MpakTMKO-OPUEHTUPOBAHHBIX 3aJaHU Ha npuMeHeHue npuHnuna Jle-Illarense s
HaX0XICHUS HAIllpaBJICHUsI CMELIEHUS] PABHOBECUS XMMHUYECKON peakluu U aHaiu3 (aKkTOpOB, BIUSIOLINX

Ha CMCIICHUCXNUMHNYCCKOTO paBHOBECCHU .

PacTBOprMOCTE. MaccoBasi 10151 pacTBOpEHHOrO BeniecTBa. [IpeaenbHo 1omycTUMble KOHIIGHTPAIUN U UX
MICTI0JIb30BAHUE B OLIEHKE IKOJIOTUYECKOM OE301acCHOCTH.

Knaccudukanus AUCTIepCHBIX cUcTeM 1o cocTaBy. CTpoeHne U pakTOphbl YyCTOMYMBOCTH AUCTIEPCHBIX
cucteM. Pacrio3HaBaHre HICTUHHBIX PACTBOPOB, KOJJIOMIHBIX PACTBOPOB U IPYOOTUCTIEPCHBIX CUCTEM.
Ctpoenue muneiibl. PaccenBanue cBeTa MmpH MPOXOKJICHUH CBETOBOTO IydKa Yepe3 ONTUYECKU

HeoHOpoAHYIO cpeny (3ddekra Tungans).

HpaKTI/I‘IeCKI/Ie 3aHATHA

Pemenue 3agau Ha IIPHUIOTOBJICHUC PACTBOPOB.
PernieHue MPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aJaHuil Ha JAUCTICPCHBIC CUCTEMBI, HCIIOJIB3YCMbIC B
OBITOBOH U HpOHSBOHCTBCHHOﬁ ACATCIIBHOCTHU YC€JIOBCKA, C MO3UIUNA SKOJIOTHYECKON 0€30IMacCHOCTH

MOCJIEACTBUM U T'paMOTHBIX peH_IeHI/Iﬁ HpO6J’ICM, CBSI3aHHBIX C XUMHUEH.

Paznen 6. JlrcriepcHbIE CHCTEMBI

Tema 6.1. OcHOBHOE coiepKaHUE OK 01
J{ucriepCHbIECHCTEMBI [TeopeTndeckoe 00ydeH e OK 02
i1 GaKTOPBI MX /lucnepcusle cucremsl. Komnonaneie cucrteMsl. VICTUHHBIE pacTBOPHI. OK 07
[yCTONYUBOCTH PacTBOpeHue kak Gpu3nko-xumudeckuii npouecc. PactBopsl. CriocoObl IPUTOTOBJICHHS pAaCTBOPOB. IIK...
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Pasnen 7. KadecTBeHHBIE peakUUu OOHAPYXKEHHUS HEOPraHWYECKUX U OPTaHWYECKUX BEIECTB
Tema 7.1. OcHOBHOE CcOiepKaHUE 2 OK 01
OOHapyxeHHe [IpakTuueckue 3aHsITHS 1 OK 02
HEOPraHMICCKNX KauecTBeHHBIE XMMHUECKUE PEAKIINH, XapaKTepHbIE JUIsl OOHAPYKEHUSI HEOPraHUUECKUX BEILIECTB
KaTHOHOB M aHUOHOB  |(kaTMOHOB MaHMOHOB). CocTaBiieHHEe ypaBHEHUH peakiuii oOHapyXeHHsl KaTHOHOB [—VI rpymin u aHMOHOB, 1

B T.4. B MOJIEKYJISIPHOM M HOHHOM popmax.

Peakuun oOHapy)KeHHsS HEOPTaHWYECKUX BEILECTB B PEaJbHBIX OOBEKTaX OKPYKAIOIIEH Cpeibl.
Tema 7.2. OcHOBHOE coiepKaHNE 2 OK 01
O6HapyxeHne [IpakTHYECKHE 3aHATHUS 1 OK 02
OPraHn9eCKux KauecTBeHHbIE XUMUYECKHE PEAKIUH, XapaKTEepHbIE IJIs1 OOHAPYKEHHs] OTAEIbHBIX KJIAcCOB
BCILICCTB OTACIBHBIX  |opraHMYeCKUX COCTUHEHUN: (PEHOIOB, aJIbIETHAOB, KpaxMaia, YKCYCHON KHCIIOThI, aMUHOKHCIIOT | JIp. 1
KJ1acCOBC JlenaTyparus O€IKOB MpU HarpeBaHWH, IIBETHBIC PEaKIUU OCITKOB.
MCII0JIb30BaHUEM CocTaBlicHHE KaueCTBEHHBIX PEaKIMil OOHAPYXEHUsSI OPTaHMYECKHX COCIWHEHHH OTACIBHBIX KJIACCOB.
KaueCTBEHHBIX
[peaKIuii
Pasznen 8. Xumust B ObITY M TIPOU3BOJICTBEHHON JIEATEILHOCTH YEIOBEKa 4 OK 01
Tema 8.1. OCHOBHOE COJIEPIKAHUE 4 OK 02
Xymus B ObITY 1 [TpakTHUecKHe 3aHATHS 2 OK 04
[IPOM3BOACTBEHHONW  [Jkonormueckas 6e30MACHOCTh MOCIEACTBUI OBITOBOI U MPOU3BOJICTBEHHOMW JEATEILHOCTH YEJIOBEKA, 2 OK 07
ACATCIBHOCTH CBsi3aHHas C MepepabOTKO BEIIEeCTB; MOMCK U aHAJIM3 XUMHUYECKON HH(POPMALIUK U3 Pa3InYHbIX HCTOYHUKOB TK...
YeIIOBEKA

(HayuHas U ydyeOHO-Hay4Has JTUTepaTypa, CpeCcTBa MaccoBoi MHpopManuu, ceTb IHTepHET U Apyrue).

Keiichl (¢ yueTom Oymayiieit mpodeccuoHalbHOM e TENBHOCTH) Ha aHAIM3 UH(OPMAIIHU O
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[TPOM3BOJICTBEHHOMN JIEATEIILHOCTH YEJIOBEKA, CBA3aHHOM C Mepepab0TKOM U MOJIydeHUEM BEIIECTB, a TAaKKE
C PKOJIOTMUECKOM 0O€3011aCHOCTHIO.

Bamura keiica: [IpeacraBneHue pe3ynbTaToB peLIEHHs] KEHCOB (BBICTYIUIEHHUE C Ipe3eHTaluen)

Pazmen 9.1. MccnenoBanne M XUMHUYECKUH aHaIH3 00BEeKTOB OHOC(hEpH! (1 YKPYITHEHHBIX TPYII CIIeUaTbHOCTEH/ Tipodeccuii:

19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)

Tema 9.1.2.
X MUMHUYECKUN

aHaJIN3 MPoO BOJIBI

[[pakTHyeckue 3aHATUS

BolnosiHEeHNE TUIOBBIX PACYETOB M0 TEMATUKE SKCIEPUMEHTa (BBIXOJ MPOJIYKTa PEaKIMH, Macca HaBECKH,

00BEM PACTBOPUTEIS).

OCHOBHOE coiepKaHUE

Teopetnueckoe oOydeHue

Knaccudukarus npo6 BOJBI MO BUIY W Ha3HAYCHHIO, UCXOMS M3 €€ XMMHUYECKOTO COCTaBa.
OpraHojenTuyecKkrue CBOMCTBa (3amax, Mpo3pavyHOCTh, IBETHOCTh, MYTHOCTD) BOABI. KHCIOTHOCTh U
[11e7I09HOCTh BoJbI. pH cpenbl u MeTobl ee onpeaeneHus. JKECTKOCTh BOABI M METOIbI €€ OTPEICICHHUS.
CyIIHOCTh METOJIa TUTPOBAHUSL.

Bu1b1 )keCTKOCTH BOJIbI (BpEeMEHHAas U MOCTOsTHHAS ). JKeCTKOCTh BOJIbI KaK MPUYMHA BbITIAJACHUS OCAIKOB UITH
00pa3oBaHUs COJICOTIIOKEHUH, MMEIOIIUX MECTO B OBITY M Ha MPOU3BO/ICTBE.

CocTaB coeil, BBI3BIBAIOIINX )KECTKOCTh BOJIbI. XMMHUYECKHUE MPOIIECCHI, YCTPAHSIONINE KECTKOCTh BOJIBI.
YpaBHEHHS] XUMUYECKHX PEAKIHNM, HIUTFOCTPUPYIOLIUX MPOLIECCHI, TPOUCXOISIINE PH YCTPAHEHUU
PKECTKOCTH. Y CTPaHCHUE BPEMEHHOM KECTKOCTH OBITOBBIMH M XMMHUYECKUMHU criocobamu. CriocoObl
YCTpaHEHHUsI MOCTOSHHOM

PKCCTKOCTH.

HpaKTI/IquKI/Ie 3aHATHA

OK 01
OK 02
OK 07
IIK...
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CriocoObl BhIpa)KE€HUS! KOHIICHTPALMU PAaCcCTBOPOB: MAccoBasi IOJIsl PACTBOPEHHOTO BEIIECTBA, MOJISIpHAS U
MOJIsIIbHAS. KOHLIEHTpauu. Tutp pacteopa. Pemenne npakTuko-OpueHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI
HapacyeT KOHLEHTpaLUi 3arpsA3HsIONMX BEUIECTB U UX CPABHEHUE C MPEACIBHO JOIYCTUMBIMU

KoHueHTpauusamu (ITIK).

OTIPE/IeTICHUN KUCIOTHOCTH/ IIETOUYHOCTH MPoO BOMBI. Y CTaHOBIIEHHE CIIOCOOOB MCIOJIH30BAHUS
CCTIEOBAaHHBIX MPOO BOJBI B KU3HEACATEILHOCTH YEJIOBEKA, HA OCHOBE TMOJIYUCHHBIX JaHHBIX O COCTaBeE.
3. Jlaboparopras paborta «OrmnpeneneHue )KeCTKOCTH BOJBI B CIIOCOOBI €€ YCTPaHCHHSD.

CriocoObl YCTpaHEHHS BCEX BHJIOB KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIEH JKECTKOCTH. PerieHue
PKCIIEPUMEHTAIBHOM 3a/1a4M Ha BBISIBJIEHUE BPEMEHHOW M MOCTOSIHHOM JKECTKOCTH BOJbI. OIlleHKa

BCPOATHOCTHU YCTPAHCHUA BCEX BUAOB )KCCTKOCTU B JOMAIITHUX YCIIOBUAX.

Tema 9.1.3. OcHOBHOE coiepKaHUE OK 01
X Mudeckuit Teopetnueckoe oOydeHne OK 02
KOHTPOJIb Ka4€CTBA [KaueCTBEHHBIA XUMHUYECKHH COCTaB TIPOAYKTOB MUTaHus. BemecTsa, GpanbCcu(GUIMpyOmUe IpOIyKThI OK 07
[IPOAYKTOB MUTAHWA [TaHKs, M BEILIECTBA, 3arpsA3HAIONIME MPOAYKTHI MUTaHus. OnpeneneHue 3arpa3HaonuX XUMAYECKUX LIK...

BELIECTB B IPOJYKTaX MUTAHUS, ONPEAEICHUE BEIECTB, HE 3asABJICHHBIX B COCTaBe MPOJYKTOB MUTAHUS.

[IpakTuyeckue 3aHATUS

OpraHuyeckre U HEOPraHMYeCKue BEIEeCTBa, BXOJIIME B COCTaB MPOAYKTOB nutaHus. OmnpeneseHue

cocTaBa OO/l Ha COo/IepKaHUEe MaKpO U MUKPOIEMEHTOB. V3yueHne npeayioKeHHbIX MpernoaaBareneM 0o/

Ha MpeMeT XUMUYECKOT0 COCTaBa, ONpeAeIeHNe A0JIeH OT CyTOUHOM HOPMbI MAKpO U MUKPO3JIEMEHTOB B

yKa3aHHOM OJTto/Ie.

PerieHne NpakTHKO-OPHEHTUPOBAHHBIX 33/1a4 M0 KYJIMHAPHOM TeMaTUKe pa3INMYHBIX THUIIOB.
Tema 9.1.4. OcCHOBHOE co/iep/)KaHue OK 01
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X TMHUYECKUaHAIN3|

Teopernueckoe oOydeHue

[TPOOIIOYBEI

Knaccmbmcaum[ IIO4YB 10 BHAY W HA3HAYCHUIO, UCXOOSA M3 XUMHUUYCCKOTO COCTaBa. I/IIICHTI/I(l)I/IKaIII/DI HpO6BI

IIOYBLI 110 €€ XUMHUYCCKOMY COCTABY, OIMMCAHUC BO3MOXKHOCTECH €€ IMPUMCHCHMUS.

OK 02
OK 07
IK...

TpeboBaHuUs K KAUECTBY IMOYBHI PA3IMYHOTO HazHadeHHs. Onrcanrne 0COOCHHOCTEH UCTIOIb30BaHUs TTIOYB B
3AaBUCHUMOCTH OT TUIIOB, CIIOCOOBI YIYUIICHUA Ka4€CTBa MOYB B 3aBUCUMOCTH OT Ha3HAUCHUS.
O06s1acTi UCTIOB30BAHUSI OPTaHUYECKUX YIAOOpPEHUM B 3aBUCHMOCTH OT Ka4eCTBEHHOTO cocTaBa. OmnucaHue

OPraHUYCCKUX YI[O6peHI/II\/JI U UX NPUMCHCHHUEC B 3aBUCUMOCTHU OT COCTaBa IOYBBI U €€ PAa3HOBHUJIHOCTH.

[IpakTHyeckue 3aHATHS

O6mactu Ha3HadYeHHs (MPUMEHEHHs) TIOYBBI, UCXO/I W3 KaUYeCTBEHHOTO M KOJWYECTBEHHOTO COCTaBa.
AHAJIN3 HOPMATHUBHOM IOKYMEHTAIUH.

Pone HeOpraHWYeCKUX BEIIECTB B KAYECTBE MUHEPATHHBIX YIOOPEHHM, YITyUITUTEICH MOYBHI.

CocTaB MUHEPATBHBIX YAOOPEHUH W UX MPUMEHEHHE B 3aBUCHUMOCTH OT COCTaBa IOYBHI U €€
[Pa3HOBUIAHOCTU. B3anMOCBsI3b cocTaBa ynoOpeHU W WX BJIMSHUS HA BEreTaTHBHBIC CBOMCTBA U

T1IJJOJOHOIIICHUC paCTeHHﬁ.

Tema 9.1.5.
lccinenoBanue
00BEKTOB

orocdepbl

OcHOBHOE COACPIKAHUC

Teopernueckoe oOydeHue

YueOHOo-1ccne10BaTenbCKU MPOEKT B 00IACTH UCCIeAoBaHus 00beKTOB Orocdepsl. O630p TeM yueOHO-
MICCIIeTOBATENIbCKUX MPOEKTOB. AJNTOPUTM BBINOJNHEHUs MpoekTa. OmnpeneneHue mpoOieMbl HCCIeI0BaHuUs.

MeTo 161 IIOMCKa, aHaJIu3a U 06pa6OTKI/I I/IH(I)OpMaI_[I/II/I O IIPOCKTC B PaA3JIMYHBIX UCTOYHHKAX.

HpaKTI/IquKI/Ie 3aHATHA

O00oCHOBaHNE aKTyalbHOCTH BbIOpaHHOW TeMbl. BbIsBieHue mnpobiemsl uccienoBaHus. Beibop oObekTOB

MMETOJ0B HccieaoBaHus. IlocTaHOBKaA 1elieil U 3a1a4 UCCIEIOBaHUS. Onpez[eneHHe MMPpOAYKTaA UCCIICAOBAHUS.

OK 01
OK 02
OK 04
OK 07
IK...
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OHpCHCHeHI/Ie OTaIlOB M COCTABJICHUC IIJIaHA HMCCIICIOBAaHM.

[[pakTHyecKue 3aHATUS

BoinosiHEeHUE TUIIOBBIX PacYeTOB [0 TEMAaTUKE SKCIIEPUMEHTA (BBIXO/1 IPOAYKTA PEAaKLIUU, Macca HABECKH,
00BeM pactBoputes). O0paboTKa TaHHBIX, AaHATU3 U OI[EHKA UX JJOCTOBEPHOCTH (BBIYHUCIICHHUE CPETHETO
BHAUYCHHS IKCIIEPUMEHTAIBHBIX JaHHBIX, TorpemHocTu). [IpencraBienne B pa3nmuuHoil GopMe pe3ylibTaToB

bKcriepuMenTa (Tabnuiia, rpaduk, oT4eT, JOKIal, IPE3CHTAIIHS)

Tema 9.2.2.
X UMHUYECKUN
aHaIn3

TEXHUYECKUUA BOEI

(OCHOBHOE CO/Iepy)KaHue

Teopetnueckoe oOydeHue

HasnaueHne TexHUYecKoi BObl. TpeboBaHMS K TEXHUYECKOW BOJIE MO TPyMHIaM MOTPeOIeHuUs.

KadyecTBO TEXHMYECKOW BOJABI Pa3HBIX BHJIOB. XMMHUYECKUW aHAJIW3 U MPOU3BOJACTBEHHBIM KOHTPOJb
COCTaBaTEXHUYECKOU BObL. CYIIHOCTh METO1a TATPOBAHUA.

AHAJIN3 TEXHUYECKOW BOJIbI HA )KECTKOCTh U JIPpyrue nokazarean. KucjaioTHOCTh U MIETOYHOCTh BOJIBI.
Ornpenenenue o01Iei U CBOOOTHOM MET0YHOCTH (KUCIOTHOCTH ) METOI0M TUTpOBaHusl. pH cpesbl u MeTO bl e

OIIPCACIICHUS. KecTtkocThb BOABI 1 MECTOABI €€ OIIPCACIICHUSA.

HpaKTI/I‘leCKI/Ie 3aHATHA

CriocoOBI BBIPAXCHHUA KOHLCHTPAIMK PaCTBOPOB: MacCCOoBasd O0JIA PAaCTBOPCHHOI'O BCHIECCTBaA, MOJISAPHasA U
MOJIAJIbHAS KOHICHTPAIWU. TI/ITp pacTBOpa. Pemenue IMPAKTHUKO-OPHUCHTUPOBAHHBIX TCOPCTHUUCCKUX

3a1aHNi.

OK 01
OK 02
OK 07
IK...

Tema 9.2.3.

X TMITYECKUN

OcHOBHOE COACPIKAHUC

Teopernueckoe o0yueHne

OK 01
OK 02
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QHAJIN3 BO3/IyXa

XUMU4YecKuil coctaB aTMOc(epHOro Bo3Iyxa, Bo3ayxa paboueli 30Hbl. BpenHbIe BemecTBa U mpuMecH B
BO3/IyX€ JKWJIBIX IOMEIIEHUH, B BO3/TyXe padboueit 30ub1. HopmaTuBHbie 1okyMeHThI. [locnencTBus
BO3/JICHCTBUS BICOKOM KOHILIEHTPALIMK YTJIEKUCIIOrO ra3a Ha OpraHu3M 4eaoBeka. MeponpHsaTUs 0 CHUKEHHIO

YPOBHS 3arpA3HEHHOCTH BO3/lyXa MCCIEAYEMON KOMHATHI.

[[pakTHyecKue 3aHATUS

[ 'MrueHnyeckas oleHKa CTENeH! 3arpsi3HEHUs BO3TyXa [TOMEIEHUS] Ha OCHOBE CONIOCTaBJIEHNs KOHIIEHTPALuU
TMOKCH/IA YIJIEpo/ia C COOTBETCTBYIOIIMM F'MTMEHNYECKMM HOPMAaTHBOM.
PemieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/JlaHUi Ha pacyeT KOJMYeCTBa BEIECTBa,

KOHLIEHTpALM{ BpEIHBIX MpUMeEce B aTMOC(HEPHOM BO3JyXe U BO3JyXe MOMELIECHUIL.

IK...

Tema 9.2.4.
XyMudecKkuiaHaan3
Mpo0 MaTepuaioB
CTPOUTEIHLHO-
[pecTaBpalliOHHOM
TEeITEILHOCTH U

nu3aiina

OCHOBHOE CONEP)KAHKE

Teopernueckoe oOydeHue

Knaccugukanus MaTepuasgoB, UCIOJIb3YEMBIX B CTPOUTENIbHO-PECTABPALIMOHHON JESTEIbHOCTH 110 COCTaBY,
VX Ha3HAuUEHUE M MPUMEHEHHe. XMMUYECKUIM aHalu3 MaTepuajoB CTPOUTEIbHO-PECTABPALIMOHHOMN
NesITeNbHOCTH U Au3aiiHa. XMMHUECKUH COCTaB MUTMEHTOB, KpacUTelel, BSDKYIIUX CMecei, 0COOCHHOCTH UX
CBOMCTB U MPUMEHEHUS B Mpo(decCHOoHabHOM JeaTeabHOCTH. BemecTBa, UConb3yeMble B KaUeCTBE

IMUI'MCHTOB U CBA3YIOIIUX MATCPHUAJIOB. I/ICTOpI/ILIeCKaH CIIpaBKa. COBpeMeHHBIe MaTc€puralbl.

OK 01
OK 02
OK 07
IIK...

HpaKTI/I‘IeCKI/Ie 3aHATHA

KadecTBEeHHBIM 1 KOJITMYECTBEHHBIN COCTAB Hp06 MaTcpuajioB CTpOI/ITCHBHO'peCTaBpaHHOHHOﬁ JCATCIBbHOCTH
u3aiiia. KJ'IaCCI/I(l)I/IKaI_[I/IH KpaCoOK IO YKPBIBUCTOCTH, TPO3PAYHOCTU B 3aBUCUMOCTHU OT UCIIOJIB3YEMBbIX
IMIMTMCHTOB U CBA3YIOIIUX BCIICCTB. OHpe)leJ'ICHI/IC COCTaBa KpaCoOK Ha COACPKAHNEC MUKPO U MAKPOIJIEMCHTOB.
PernieHue MPaKTUKO-OPUCHTUPOBAHHBIX 3aJlaHuM O XUMHUYCCKOMY aHAIN3Y Hp06 MaTcpHraioB

CTpOI/ITeJ'ILHO-peCTaBpaHHOHHOﬁ JeITeNbHOCTH M JHU3alHa.
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Tema 9.2.5. OcHOBHOE coiepKaHUE OK 01
ccnenosanne  [Teopernueckoe oOydeHHe 2 OK 02
00BEKTOB VdeOHOo-HcCaeI0BaTeIbCKII MPOEKT B 00JaCTH HCCIeOBaHUS 00BbEeKTOB TexHOchepsl. O030p TeM y4eOHO- OK 04
TeXHOC(hEpbI 11CCIIEIOBATENIbCKUX MPOEKTOB. AJNTOPUTM BBINOJIHEHMS MpoekTa. OrpeneraeHue mpodsieMbl HCCIeI0BaHUS. 2 OK 07
MeTo bl TOMCKa, aHAJIN3a U 00pabOoTKK MH(GOPMAIIUH O IPOEKTE B PA3IMUHBIX UCTOUYHUKAX. 1IK...
[[pakTHyecKue 3aHATUS 1
O60CHOBaHNE aKTyaJIbHOCTH BEIOPAHHOM TeMbI. BhIsiBIeHHE MPOOIEMbI HCCIICIOBAHUS. 1
Br160p 00BEKTOB ¥ METOI0B HccieaoBanus. [locTaHoBKa 1eeil U 3a7a4 UCCIIeI0BaHUS.
Onpez]eneHHe IMpOOYKTAa HCCHCHOB&HHH.OHPGHGHGHI/IG 9TAaIlOB U COCTABJICHUC IIJIaHA
MCCIICIOBaHUA.
HpOMC}KYTO‘IHaﬂ arrecragusa 110 AUCHUIIIINHC (BKSaMeH)
Bcero 133
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3. YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI

OBIIEOBPA3OBATEJBHOMN JUCIUATIINHBI
3.1. TpeboBaHusl K MUHUMAJIBHOMY MaT€pUATBHO-TEXHUUYECKOMY 00€CTICUCHUIO
Jl1s peanu3zanuu mporpamMmbl TUCIUTUIIUHBI JOJKHBI OBITh MPETyCMOTPEHBI
CJIEIyIONINE CeIMaIbHbIC TOMEIICHHS: y4eOHbI KAOMHET XUMUU W/WIN Y4EeOHOU
XUMUYECKON JTab0paTopuHu.
O6opynoBanue yuyeOHOTr0o KabuHeTa (HarJIsiIHbIEe TOCOOMs): HaOOPbI
IAPOCTEPKHEBBIX MOJIETEC MOJIEKYJI, MOJEIH KPUCTAJUIMUYECKUX PEIIETOK,
KOJUICKIIUM MPOCTHIX U CIIOKHBIX BEIIECTB U/WJIM KOJUICKIIUU MTOJIUMEPOB;
KOJUIEKIIMS TOPHBIX MOPOJI U MUHEPAJIOB, Tabnuia Menaeneena, yueOHbIe
bunbMbIL, M(POBBIE 00pa30BATEIbHBIE PECYPCHI.
Texaudeckue cpencTBa 00ydeHUs : KOMIBIOTEP C YCTPONCTBAMHU BOCIIPOU3BEICHUS
3ByKa, MPUHTEP, MYJIbTUMEIUA-TIPOECKTOP C IKPAHOM.
Oo6opynoBanue nabopaTopuu U pabodrx MecT JabopaTOpuu: MEH3YPKHU, MTUTIETKU -
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JTYTIbl, TPEIMETHBIE U TTOKPOBHBIE CTEKJIA,
TUTAHILETHI JIJIS1 KanelbHbIX peakiuii, GuibTpoBasibHast Oymara, mpoOMBIBaJIKH,
CTEKJITHHBIC MIPOOUPKHU, PE3MHOBBIC MPOOKH, (POHAPUKU, HAOOP PEaKTUBOB,
CTEKJISTHHBIC MaJIOUKH, IITATUBBI I MPOOUPOK; MEPHBIC IUITUHAPHI, BOPOHKU
CTEKJISTHHbIC, BOPOHKH JIeIUTeNbHbIe nunHAprudeckue (50-100 mi1), cTymnku ¢
necTukoM, ¢haphopoBbIe YaIIKK, MUHIIETHI, GUIBTPHI OyMaXKHbIE, BaTa, MapJis,
94acOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JIJA0OPATOPHBIC MITATUBBI, CIIMPTOBBIE TOPETIKHU,
CIIUYKH, TPUOOP ISl TIOTyYEHHUs ra30oB (WM MpoOHpKa ¢ Ta300TBOIHOM TPYOKOH),
Jep>KaTeNu I MPOOUPOK, CKIISIHKYU JJIsl XPaHEHUS] PEaKTUBOB, pa3aTOUYHbIC
70TkH; xumMudeckue ctakanbl (50, 100 u 200 mun); mmaTeny; TUHIEThI; TUTCIbHbBIC
UL, CEKYHIOMEPHI (TaiiMepsl), MepHbIe Tpooupku (Ha 10-20 mur) u MmepHbIe
KoJ1061 (25, 50, 100 u 200 M), BoasiHast 6aHs (MM TEPMOCTAT), CTEKIISTHHBIC
MaJouKu; KOHnYecKue Koyobl Ayist TuTpoBaHus (50 u 100 mit); MHIUKATOPHbBIE

IMOJIOCKH IJIA OIIPCACIICHUA pH " CTaHOapTHasA MHANKATOPHAA IIKaJia,
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YHUBEpCaJIbHbIA HHAMKATOP; nuneTky Ha 1, 10, 50 mu (wm no3atopei Ha 1, 5 u 10
MJ1), OFOpETKHU JUIsl TATPOBAHUS, MeIULIMHCKKE mpHuibl Ha 100—150 mu,
na0bopaTOpHBIC W/WIIA aHATUTHIECKUE BeChl, pH-MeTphI, CymmIbHbIN mKad, U Ap.
nabopatopHoe 000PYI0BaHUE.

3.2. UndpopmanionHoe obecrieyeHne peaan3aiiy mporpaMMbl

1. Jlns peanuzamuu mporpaMMbl OMOIMOTEeUHbIN (HOH 00pa3oBaTEIbLHON
OpraHU3alliy JOJKEH UMETh TICYaTHBIC U/WUJTU DJICKTPOHHBIC 00pa30BaTeIIbHBIC U
WH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH/I0BAHHBIC IS HCIIOJIb30BAHUS B
o0Opa3oBaTeIbHOM MpOIEcCce, HE cTapile 5 JEeT C MOMEHTA U3/IaHMs.

3.2. 1 PekoMmeHayeMbIe MeUaTHBIC W3TaHUS 110 Pean3aluu 001eo0pa3oBaTeIbHON
JUCITUTUTHHBI TIPEJICTABIICHBI B METOIMYSCKUX PEKOMEHIAIMAX 110 OPraHU3aIllun
oOy4eHUs.

lNa6puensa O. C.I'12 Xumwmsa. 10 wmacc : y4ed. st oOrieoOpas3oBar.
OpraHu3aIfii : 0a30BbI YPOBEHB /

O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crnan-xkoB. — 4-¢ m3a., crep. — M.:
ITpoceemenne, 2022. — 128 c¢. : wn.l'12 Xumws. 11 kace : yueO. 151 00mmeoopasosar.
opranmzarmii : 6a3oBbiii ypoens / O. C. I'abpuersi, 1. I'. Octpoymos, C. A. CnamkoB. —4-¢
w31, crep. — M. : TIpocsetienve, 2022. — 127 ¢. : u.

Iabpuensa O. C.T'12 Xumus. 10 xmace : yue. st o0meoOpa3oBar.
opranmzanmii : 6a3oBbii ypoBeHb/ O. C. T'adbpuensn, U. T'. Octpoymos, C. A. Cnan-
KoB. — 4-¢ u3n., crep. — M.: Ilpocsemienne, 2022. — 128 c. : un.l'12

Xumwst. 11 wacc : yue0. st 00111e00pa3oBar. OpraHmsalyii : 6a3oBbiii ypoeHb / O. C.
INa6puensn, U. I'. Octpoymos, C. A. CriaakoB. — 4-¢ m311., ctep. — M. : Ipocsernienne, 2022. —
HNuTepHeT pecypcesl:

www. chem. msu. su (D1eKTpoHHas OMOIHOTEKa IO XUMHH ).
www.enauki.ru(MHTepHET-U3IaHue TSl yauTenel « ECTecCTBeHHbIE HAYKI ).

www. lseptember. ru (MmeTonuueckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (kypHan «XuMus B IKOJIE).

www.hij.ru(xxypHan «XuMus U KU3HbY).

www.chemistry-chemists.com(3J1eKTpOHHBIHN KypHAT « X UMUKH U XHUMHUS ).
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJBHOU JUCIUIJINHBI

KOHTpOJIB H OLICHKA pC3yJIbTAaTOB O6y‘{€HI/I$I OCYHICCTBIIAICTCA MPEIIOAaBaTCICM B

Ipolecce MPOBeACHMS MPAKTUUYECKUX 3aHATUH U 1a00paTOPHBIX padoT,

TCCTUPOBAHMH, a TAKIKC BBIIIOJIHCHUA O6y‘IaIOH_II/IMI/ICSI HHANBUAYaJIbHBIX SaHaHHﬁ,

MIPOEKTOB, UccleqoBaHui. Pe3ynbTaTbl 00y4eHHs ONpeAesaioT, YTO 00 y4aroecs

HOJDKHBI 3HATH, TIOHUMATh U ICMOHCTPHUPOBATD 110 3aBCPUICHUN NU3YUCHUA

JUCIHUITIIUHBI.

I[JIH (I)OpMI/IpOBaHI/ISI, KOHTPOJIA U OLICHKU PE3YJIbTATOB OCBOCHUA y‘IC6H0ﬁ

AUCHUIIIMHBI UCIIOJIB3YCTCA CUCTCMA OLICHOYHBIX MCpOHpHHTHﬁ, MMpCacTaBArOIIasd

co00# KOMIUIEKC y4eOHBIX MEPONPHUATHIA, COTJIACOBAHHBIX C PE3yJIbTaTaMu

o0ydenus u chopmynupoBanHbix ¢ yuetom ®I'OC COO (npenmeTHbIe

pe3yabTathl o auctuiuinie) u ®I'OC CIIO.

THIIBI OLIEHOYHEBIX

No OK/IK Monyns/Pazaen/Tema  |Pe3ynbratr oOyuenus
MEPOTPUITHIA
| OcHoOBHOE coziepkaHue
1 Paznen 1. OcHoBBI ®dopmynrpoBaTh 6a30BbIC
CTpOEHUS BEIlleCTBa MOHSTHS U 3aKOHBI XUMUU
11 OK. 01 Ctpoenue aToMoB CocraBnars xumudeckue |1. Tect «CtpoeHue aToMmoB

XUMHUYECKUX JIEMEHTOB
U TIPUPOJIa XUMUYECKOM

CBA3HU

dbopMyIbl COeAMHEHUH B
COOTBETCTBUU CO
CTETICHbIO OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB,
UCXOJIS U3 BaJIEHTHOCTH U

QJICKTPOOTPHULIATCIIBHOCTH

XUMHYECKUX 2JIEMEHTOB U
MIPUPOJIa XUMHUYECKOM
CBSI3U».

2. 3amayu Ha COCTABJIEHHE
XUMHYECKUX POPMYI
JIBYXaTOMHBIX COEAMHEHUN
(okcuaoB, cyabhuIoB,
TUAPUJIOB U T.I1.).

3. 3amanus Ha
HCIIOJIb30BAHHUE

XHMHUYECKON CUMBOJIMKHU U
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OK/TIK

Monyns/Paznen/Tema

PesynbraTt 00yueHus

Tumel 0OeHOYHBIX

MEpOIPUITUI

Ha3BAHUM COEAMHEHUI 1O
HOMEHKJIaType
MEX1yHapOJHOIO COI03a
TEOPETUYECKON U
MIPUKIIATHON XUMUH U
TPUBUAJIbHBIX Ha3BaHUH
JUISL COCTaBJICHUS
XUMUYECKUX HOpMy
JIBYXaTOMHBIX COE€AMHEHUIN
(oxcuoB, cynbduIoB,
TUAPUIOB U T.I1.) U IPYTUX
HEOPraHUYeCKUX
COEMHEHUH OTIEIbHBIX

KJ1aCCOB

1.2

OK. 01
OK. 02
IIK...

[Tepronnueckuii 3aKOH U
tabmuna J[. 1.

Meunneneena

XapakTepu3oBaTh
XUMHYECKUE AJIEMEHTHI B
COOTBETCTBUU C UX
MOJIO)KEHUEM B
NEPUOINYECKON CUCTEME
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBa

1. Tect «MeTammuaeckue /
HEMETAUIMIECKHUE
CBOMCTBA,
AIEKTPOOTPULIATEILHOCTh
Y CPOJICTBO K JIEKTPOHY
XHMHUYECKHUX JICMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHUEM
Y HOJIOKCHHEM B
MEepUOINYECKOI cucTeme
XUMHUYSCKUX DJIEMEHTOB
J.1. MenneneeBay.

2. IlpakTueckue 3a1aHus
Ha YCTAaHOBJICHHE CBSI3U
MEXy CTPOEHHUEM aTOMOB
XUMHUYCSCKUX DJIEMCHTOB U

NEpUOANICCKUM
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OK/TIK

Monyns/Paznen/Tema

PesynbraTt 00yueHus

Tumel 0OeHOYHBIX

MEpOIPUITUI

M3MEHEHHEM CBOMCTB
XUMUYECKHUX DJICMECHTOB U
UX COCINHEHUH B
COOTBETCTBHMU C
MOJIOKEHUEM
IIepnoanueckoii cucreme.
3. IIpaxTuko-
OPHUEHTHUPOBAHHBIC
TEOPETHUYECKUE 3a/IaHUS Ha
XapaKTePU3aIUIO
XUMUYECKUX DJIEMEHTOB:
«MeTtanueckue /
HEMETaJNIMISCKIE
CBOMCTBA,
ANEKTPOOTPUIIATEHOCTh
Y CPOJICTBO K JIEKTPOHY
XHUMHYECKHUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHEM
U TIOJIOKEHHUEM B
MEePUOINYECKON cucTeme
XUMHYECKUX JIEMEHTOB

J.. MenneneeBay

Pasnen 2. XuMmuueckue

peakuuu

XapaKTepI/ISOBaTB THIIBI

XUMHUYCCKUX peaKHI/Iﬁ

KonTtposnsHas padota
«CTpoeHue BemecTsa u

XUMHYCCKUEC pCAKIIUN>>

2.1

OK. 01
OK. 04
IK...

Tunel XUMHYECKUX

peakuun

CocCTaBnsiTh peakiuu
COCIIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelCHHS,

OKHCIIUTCIIBHO-

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKLUN:
— COEIMHEHNS,

3aMCUICHU A, PA3JIOKCHUA,
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OK/TIK

Monyns/Paznen/Tema

PesynbraTt 00yueHus

Tumel 0OeHOYHBIX

MEpOIPUITUI

BOCCTAaHOBHTCIIbHBIC

peakuuu

oOmeHa;

— OKMCJIUTEILHO-
BOCCTAHOBUTCIIbHBIX
peakuui ¢
HCIIOJIb30BAaHHEM METO/1a
AJIEKTPOHHOTO OanaHca.

2. 3amaun Ha pacyeT MacChl
BEIIEeCTBA WM 00BbEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO
M3 Y4aCTBYIOIIUX B
pEaKINK BEIIECTB;
pacuEThl

Macchl (00BEMa,
KOJINYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIUU, ECITH
OJIHO M3 BEIIECTB UMEET

pUMecH

2.2

DIEeKTPOTUTHICCKAs
JUCCOLHAIIAS U HOHHBIH

o0OMeH

CocTaBiiaTh YpPaBHCHUA
XUMHUYCCKUX PCAKIIUKU
HOHHOT0 0OMeHa ¢
yqaCTuem

HCOPraHUYCCKUX BCIICCTB

1. 3agagus Ha
COCTaBIICHUE
MOJIEKYJISIPHBIX 1 HOHHBIX
peaxiuii ¢ yauactueM
KHUCJIOT, OCHOBaHUH U
COJIEH, YCTAHOBJICHUE
M3MEHEHUS KHUCIOTHOCTH
cpenbl

2. JIaGopatopHas paboTa
"THUIBl XUMUYECKUX

peakuuit"”
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Tunel OLeHOYHBIX

No OK/TIK Monyns/Paznen/Tema  |Pesynbrar 0OydeHus
MEpPOIPUSATHHA

3 Paznen 3. Crpoenne u  |Hccnenosats ctpoenue u |KonTposbHas pabora
CBOMCTBA CBOMCTBa HeopraHuieckux |«CpoiicTBa
HEOPraHU4eCKuX BEIIECTB HEOPraHUYECKUX BEIIECTBY
BEIIECTB

3.1 OK 01 Knaccudukanus, Knaccugunuposats 1. Tect «<Homenkiarypa u

[1K.. HOMEHKJIaTypa 1 HEOpraHu4ecKue Ha3BaHUE HEOPTaHUIECKUX

CTpOCHHE
HCOPraHNM4CCKUuX

BEIICCTB

B€IIECTBA B COOTBECTCTBUH

C X CTPOEHUEM

BEIIECTB MCXOJIS U3 UX
XUMHYECKOH (HOPMYJIBI
WJIM COCTaBIJICHUE
XUMHYECKON (HOPMYJIBI
WCXO/ISI U3 Ha3BaHUs
BELIECTBA 110
MEXKIYHApOJHON WU
TPUBHUAJILHOU
HOMEHKJIAType».

2. 3ajauu Ha pacyeT
MacCOBOM JI0JH (MacChl)
XHUMHUYECKOTO AJIEMEHTa
(coenuHeHHs) B MOJICKYJIC
(cmecn).

3. [IpakTuueckue 3a1anus
1o KiaccuuKanuu,
HOMEHKJIaType U
XUMHUYECKUM (hopMyliaMm
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTryeckue 3aAaHus
Ha ONpeiesieHue
XUMHYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTHU

BHJIa XMMHYECKO# CBS3U U
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Tunel OLeHOYHBIX

No OK/TIK Monyns/Paznen/Tema  |Pesynbrar 0OydeHus
MEPOTIPHUSITHIA
THIIA KPUCTAIINYECKON
pelIeTKH
3.2 OK 01 DUBNKO-XUMHUECKHE VYcranaBnuBaTh 1. Tect «Ocobennoctu
OK 02 CBOMCTBA 3aBUCUMOCTD (PU3UKO- XUMHUYECKNX CBOWCTB
IIK... HEOPraHWYECKHUX XHMHUYECKUX CBOMCTB OKCHOB, KHCJIOT,
BEIIIECTB HEOPraHUYECKHUX BEIIECTB |OCHOBAHUMU, aM(DPOTEPHBIX

OT CTPOEHUS aTOMOB U
MOJIEKYII, a TaKXXe THUTIa
KPUCTAJUIMYECKON

pelIeTKu

TUJIPOKCHUJIOB U COJIEH».

2. 3aga”Hug Ha
COCTaBJICHUE YPABHEHUI
XUMHYECKUX PEaKINi ¢
y4acTHEM IPOCTHIX U
CJIO’KHBIX HEOPTaHHUYECKUX
BEIIECTB: OKCHIOB
METAJIJI0B, HEMETAJIOB U
aM(OTEepHBIX AITEMEHTOB;
HEOPraHUYECKHX KHUCIIOT,
OCHOBaHUH U aM(DOTEPHBIX
TUAPOKCHJIOB,
HEOPraHUYECKHUX COJICH,
XapaKTEePU3YIOIINX MX
CBOICTBA M CIOCOOBI
MOTY4YECHHUS.

3. IlpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJIaHNs Ha

CBOMCTBA U MOJIYUYCHUC
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Tumel 0OeHOYHBIX

Ne OK/TIK Monyns/Pa3nen/Tema  |PesynbraTr 0OyueHus 5
MEPOTIPHUSITHIA
HEOPraHNYECKUX BEIIECTB
3.3 OK 01 Wnentudukanms HUccnenoBath 1. IlpakTHuKo-
OK 02 HEOPraHNYECKHUX KAUECTBEHHBIC PEAKIIMM  |OPUEHTUPOBAHHBIC
OK 04 BEILIECTB HEOPraHMYECKUX BEUIECTB |3aJaHUsl IO COCTABJICHUIO
XUMHUYECKUX PEAKIUN C
y4acTHEM HEOPTraHUIeCKUX
BEIIIECTB, HCIIOJIb3YEMbIX
JUTSL UX WICHTU(UKAIINH.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
HEOPraHWYECKUX BEIIECTB”
4 Paznen 4. Ctpoerne u  |MccnenoBath crpoenue u  |KonTpoasHas pabota
CBOMCTBAa OPraHMYECKHX |CBOMCTBA opranndeckux |«CTpoeHue u CBOMCTBA
BEIIECTB BEIIECTB OpraHUYECKUX BEIIECTB)»
4.1 OK 01 Knaccudukanms, Knaccudunmponars 1. 3aganus Ha
[K... CTpOEHUE U OpraHHYecKre BEUIECTBA B |COCTaBICHUE Ha3BaHUA
HOMEHKJIaTypa COOTBETCTBUU C UX OpraHNUYecKHux

OPraHu4YCCKuX BCIUICCTB

CTPOCHHUEM

COEQUHEHUN 10
TPUBHUAJILHON WUITH
MEXyHapOHOU
CUCTEeMaTHUYECKOM
HOMEHKJIaType.

2. 3amanus Ha
COCTaBJICHUE TOJIHBIX U
COKpAaIIeHHBIX
CTPYKTYPHBIX OpMyIT
OPraHUYeCKHUX BEUIECTB
OT/AEJIbHBIX KJIACCOB.

3. 3ajauu Ha omnpezeneHue

npocTeiiien GopmyIbl
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Tunel OLeHOYHBIX

No OK/TIK Monyns/Paznen/Tema  |Pesynbrar 0OydeHus
MEpPOIPUITHI
OPraHnYeCKOU MOJIEKYJIBI,
UCXOJsI U3 DJIEMEHTHOIO
cocrana (B %)
4.2 OK 01 CBoiicTBa OpraHMYeCcKuX | Y CTAHAaBIINBATh 1. 3ananus Ha
OK 02 COEMHEHU N 3aBUCUMOCTD (PU3UKO- COCTaBJICHUE YPAaBHEHUI
OK 04 XUMHUYECKUX CBOMCTB XUMHUYECKUX PEAKIUN C
[K... OPraHWYEeCKUX BEUIECTB OT [y4aCTHEM OPTaHUYECKUX

CTPOCHHA MOJICKYII

BELIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHUSL.

2. 3aga”Hug Ha
COCTaBJICHUE YPABHEHUI
XUMHYECKUX PEAKIIUH,
WUTIOCTPUPYIOIIHNX
XHUMHUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peaxiuii 1 reHeTHYeCKOn
CBS3M OPraHUYeCcKUX
BEIIECTB Pa3HbBIX KIIACCOB.
3. Pacuernble 3agauu 1o
YPaBHEHUSAM peakLui ¢
y4acTHUEM OPraHUUYECKUX
BELIECTB.

4. JIaGopaTopHas paboTa
“IIpeBparieHust
OpraHMYECKHX BEILECTB

IIpY HarpeBaHuu"
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Tunel OLeHOYHBIX

Ne OK/TIK Monyns/Pa3nen/Tema  |PesynbraTr 0OyueHus 5
MEpOIPUITHI
4.3 OK 01 Wnentudukanms Uccnenosath 1.IIpakTuko-
OK 02 OPraHWYECKUX BELIECTB, |[KAUECTBCHHBIE PEAKIIMM  |OPUEHTUPOBAHHbIC
OK 04 UX 3HAYCHUE U OPraHNYeCKHUX 3aJ1aHUs 110 COCTABJICHUIO
IIK... MPUMEHEHUE B OBITOBOM |COCAMHEHUMN OT/IEIBHBIX |XUMUYECKUX PEAKIUN C
1 IPOU3BOJICTBEHHON KJIaCCOB y4acTUEM OpraHUYeCKUX
JeSITEIbHOCTH YeJIOBEKa BELIECTB, B T.4.
MCIOJIb3YEMBIX JUISl UX
uAeHTU(PUKAINY B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
OpraHUYeCcKUX
COEIMHEHUN OTAENbHBIX
KJIacCoB”
5 Pazgen S. XapakTepru3oBaTh
Kunernueckue u BIIUSTHUE PA3TTUYHbIX
TEPMOIUHAMHYECKHE (dakTOpOB HA paBHOBECUE
3aKOHOMEPHOCTH U CKOPOCTh XUMHUYECKHX
MPOTEKAHUS peakuuii
XUMHUYECKUX PEaKIni
5 OK 01 CkopoCTh XMMHUUYECKUX | XapaKTepu3oBaTh [IpakTuko-
OK 02 peakiuii. XMMUYECKOe |BIMSAHUE KOHIICHTPAIlMU |OPHUEHTUPOBAHHBIE
IK... paBHOBECHE pearupyromux BeIecTB U | TCOPETUUECKHE 3a/1aHus Ha

TEMIIEPATYPBI HA CKOPOCTh
XUMHUYECKUX peaKIfii
XapakTepu3oBaTh
BIIMSIHUE U3MEHEHUs
KOHLIEHTPALlMH BEIIECTB,
peaxkuu cpeasl u

TeMIepaTypsl Ha

aHanu3 (paKTopoB,
BIIMSIOIMX HA U3MEHEHUE
CKOPOCTU XUMHUYECKOM
peakuuu. [IpakTuko-
OpUEHTHPOBAaHHbIE
3aJlaHus HA IPUMEHEHHE

npunnuna Jle-Ilarense




42

Tunel OLeHOYHBIX

Ne OK/TIK Monyns/Pa3nen/Tema  |PesynbraTr 0OyueHus 5
MEPOTIPHUSITHIA
CMEIEHNE XUMUYECKOTO | IS HAXOXKICHHSI
paBHOBECHS HaIpaBJICHUS CMEIICHHS
PaBHOBECHSI XMMUYECKOMN
peaxkuu 1 aHauu3
(GakTOpOB, BIAMUSIOMIMX Ha
CMEIIeHHE XUMHUECKOTO
paBHOBECHS
6 HccnenoBaTs MCTUHHBIE
Paznen 6. PactBopsl pacTBOPHI € 3aIaHHBIMA
XapaKTepUCTUKAMU
6.1 OK 01 [Tonsarue o pactBopax  |Pa3znuuars UCTHHHBIE 1. 3agaun Ha
OK 02 pacTBOPBI MIPUTOTOBJICHUE
pacTBOpOB.
2. IIpakTtuko-
OPUEHTUPOBAHHBIE
pacueTHbIC 3a/laHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbl€ B OBITOBOM
Y TIPOU3BOJICTBEHHOMN
JESITeIbHOCTH YeJIOBEKa
6.2 OK 01 Hccnenoanue cBoiicts |MccnenoBats hu3nko- JlaGoparopnas pabota
OK 04 pacTBOpPOB XUMHUYECKHE CBOMCTBA “[IpurotoBiieHre
UCTUHHBIX PACTBOPOB pacTBOpoB”
I ITpodeccroHabHO-OPUEHTUPOBAHHOE CO/IEpKaHKE (COJiepKaHue IPUKIIAJHOTO MOIYJIs)
7 Paznen 7. OnenuBath nocneAcTBUs  |3amuTa Keiica (¢ yderom

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM

ACATCIbHOCTH 4YCJIIOBCKA

OBITOBOU U
MIPOU3BOJICTBEHHON
JIEATEIILHOCTH YEI0BEKA C

MO3UIIUHA DKOJIOTHYECKOUN

Oymymiei
npodeccrnoHanbHO I

JIeSITETbHOCTH)
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Tumel 0OeHOYHBIX

No OK/TIK Monyns/Paznen/Tema  |Pesynbrar 0OydeHus
MEPOTIPHUSITHIA
0e30macHOCTH
OK 01 XuMus B ObITY U OuenuBath nocnencteus  |Keiic (¢ yuerom Oynymieit
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOM U npodeccuoHanibHON
OK 04 JeSITEIbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHOM JIESITEIbHOCTH)
OK 07 NesITeTLHOCTH UelioBeka ¢ | Bo3Mo)kHBIE TEMBI KEHCOB:
IIK ... no3unuy dxonorndeckod | 1. IToremenue kiauMara u

0€e30I1acCHOCTH

BBICBOOOKIEHHE Ta30BbIX
THUIPATOB CO JHA OKEaHa.
2. byaymue matepuanbl
JUTSI aBUAMAIIHO U
pruOOPOCTPOCHHUSL.

3. HoBble Matepuaiibl 1ist
COJTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE

pacTUTEIbHBIX MPENapaToB




