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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBI YUEBHOM
JUCIHUIIVIMHBI B/1.01.09 «XUMMU D>

1.1. MecTo ucuMI/IMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbI:

VYueOnas

JUCHUITIINHA

«XuUMuUgI»

BJ1.01.09

aBisAeTCa  00s3aTelIbHOM  YacThbIO

00111e00pa30BaTEIPHOrO ITUKJIA 00pa3oBaTeIbHONW mporpaMmbl B cooTBeTcTBUH ¢ PI'OC mo
cnenuanbHocTy 23.02.01 Opranu3zanus N€peBO30K U yIPaBICHUE HAa TPaHCIIOPTE (110 BUAAM).
Ocoboe 3HaueHHe nUCHMIUIMHA uMeeT npu popmupoBanuu u pazputuu OK 01, OK 02,

OK 04, OK 07, IIK 1.2, JIP 10, 19, 20, 23.

1.2. IIe.m: H INIAHUPYEMBIC PE3YyJbTAaThl 0OCBOCHUA TUCHUIIIMHBI:

Henau: dopMupoBaHue y CTYISHTOB MPEACTABICHUS O XHUMHYECKOH COCTaBIISIFOIICH
€CTECTBEHHO — HAy4YHOW KapTHHbBl MHMpPa KaK OCHOBbI IPHUHATUS PELICHUH B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYaIUsX, OTBETCTBEHHOTO MOBEACHUS B IPUPOTHOM cpejie.

B pamkax mnporpammbl yuyeOHOW IUCHMILIUHBI OOY4YalOIIMMHUCS OCBAMBAIOTCS OOIIueE,
poeCCHOHANIbHBIC KOMITETCHIIMHM U IMYHOCTHBIE PE3YJIbTAThI

Kon n
5 IlianupyemMblie pe3yabTaTbl OCBOCHUSA IUCHUIIINHbBI
HaMMeHOBaHUe
OPMHPYEMBbIX
(bopmmpy N Oo0uue JAucuunimHapHbie
KOMIIeTeHIH I
OK 01 B yacTu TPyA0BOro BOCIMTAHMSA: - BJAJETh CUCTEMON XUMHUYECKUX

- TOTOBHOCTb K TPYZY, OCO3HaHUE
LIEHHOCTH MacTepCTBa, TPY10JII00UE;
- TOTOBHOCTh K aKTHBHOM
JESITeTbHOCTH TEXHOJIOTHUECKON 1
COIIMAJIbHOW HAIPABICHHOCTH,
CIIOCOOHOCTH MHUIIMHPOBATH,
IUITAHUPOBATh U CAMOCTOSITEIIHHO
BBITIOJIHATH TaKyIO I€ATEIbHOCTB;

- HHTepeC K pa3InyHbIM chepam
po¢eCCUOHAIBHON e TEIHHOCTH,
OgJaieHne YHUBEPCAIbHBIMHI
y4eOHBIMH NMO3HABATEIbHBIMU
ACHCTBUAMMU:

a) 6a30BbIe JIOTHYECKHeE AeiiCTBUS:
- CaMOCTOATENBHO (POPMYIUPOBATH U
aKTyaJIu3UpoBaTh NMpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN
MPU3HAK WIM OCHOBAHMS JJIs
CpaBHEHHUS, KJIaCCU(PUKALIUU U
0000IIeHMS;

- OTIPE/ICTISIT LENHN ACSTENbHOCTH,
3aJaBaTh NapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B paCCMaTPUBAEMBIX
SBJICHUSIX;

- BHOCHTh KOPPEKTHBEI B

3HAHHH, KOTOPask BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHATHS
(XMMHYECKHUI 2IEMEHT, aToM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-,
d-3J1eKTpOHHBIC OPOUTAIIN ATOMOB,
MOH, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTD, CTETIIEHb
OKHCIICHHSI, XUMUYECKasi CBS3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHbIN 00beM,
YTJIEPOJIHBIN CKEJIET,
(yHKIMOHATBHAS IPYIINA, pajnuKal,
M30MEpHsi, U30MEPBI, TOMOJIOTHYECKHHA
psiz, TOMOJIOTH, YTJIEBOJIOPOIBI,
KHCJIOPO- ¥ a30TCOJIepIKaIIHe
COEMHEHUS, OMOJIOIMYECKH aKTUBHBIE
BelecTBa (yrieBOIbI, )KUPHI, OCIIKN),
MOHOMED, MOJUMEp, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYIISIPHBIE
COEMHEHUS, KpUCTAJUINYECKast
peleTKa, TUIIBl XUMUYECKUX PeaKIIni
(OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE,
9K30-H SHIOTEPMHUYECKHE, PEaKIINU
HMOHHOTO 0OMeHa), pacTBop,
AJIEKTPOJIHTHI, HEXJICKTPOIUTHI,
JIEKTPOIUTUYECKAs TUCCOLIUALIHS,
OKHCITUTEIh, BOCCTAHOBHTEb,
CKOpPOCTh XUMHUYECKOH peakuy,
XMMHAYECKOE PaBHOBECHE), TEOPHUU U
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IEeITEIbHOCTD, OLIEHUBATD
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM,
OIICHUBATh PUCKHU MOCIEACTBUI
JeITEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBILIJICHUE
MIPU PEIICHUN KU3HEHHBIX TTPOOIeM
0) 0a30BbIe HCCIeA0BaTEIbCKHE
nelcTBHA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKOU U MPOESKTHOM
IEeITEIbHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBISIBIISITH IPUYUHHO-
CJIEICTBEHHEIEC CBI3H U
aKTyaJIU3UpOBATh 3a/1a4y, BbIIBUTATh
THUIIOTE3Y €€ PEeIICHUs, HaXOIUTh
apryMeHTHI JIJIsl JOKA3aTelbCTBa
CBOUX YTBEPXKICHUH, 3a]1aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- AaHAJIU3UPOBATH MOJTYUYCHHBIC B
X0JI¢ PEIICHMS 3a]]a4H Pe3y/IbTaThl,
KPUTHUYECKH OI[CHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH
W3MCHCHHE B HOBBIX YCIIOBHSX;

- YMETb IePEHOCUTH 3HAHMS B
MO3HABATEJIHHYIO M MPAKTUYECKYIO
00/1aCTH KU3HEAEITEILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUSI U3
Pa3HBIX IMPEIMETHBIX 00JIaCTeH;

- BBIIBUTATh HOBBIE UJIEH,
npeaaraTb OpUrHHaIbHBIE TIOIX OB
1 pCIICHMS;

- CIOCOOHOCTh UX UCITOIb30BaHUS B
IMO03HABATEILHON U COIMAIbHOM
MIPaKTUKE

3aKOHBI (T€OpUsi XMMHUYECKOTO
CTPOCHMS OPTaHNYECKUX BELIECTB
A.M. bytneposa, Teopus
NMEKTPOIIMTUYECKON TUCCOLNALNHY,
nepuoandeckuit 3akox .M.
Menpeneesa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMHUH,
(hakToNOrHYeCKHe CBEJACHUS O
CBOMCTBAX, COCTaBE, MOJY4YCHUH U
0€3011aCHOM HCIOJIb30BaHUU
BXHEHUIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTU
YEJI0BEKA;

- YMETb BBIABIIATH XapaKTEpPHbIC
IPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX
NOHATUH, IPUMEHSATh
COOTBETCTBYIOIIUE TIOHATHS IIPU
ONMCAaHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX
BEILECTB U UX IPEBPALLECHUN;
BBISIBJISITH B3aUMOCBSI3b XMMHUYECKHUX
3HAHUW C MOHATUAMH U
IIPEICTaBICHUAMU JPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCII0JIb30BaTh HANMEHOBAHUS
XUMHUYECKUX COETUHEHUM
MEXYHApOIHOI'O COI03a
TEOPETHUYECKOU U NMPUKIIATHON XUMHH
Y TPUBHAJIbHBIE HA3BAHUS BAKHEHIINX
BEIIECTB (3TUJIEH, alleTHUJIEH,
rIinepyH, Gexnou, hopManbaerua,
YKCYCHasl KMCJIOTA, TJIMLUH, yrapHbIA
ras, yrJIeKHCIbli ra3, aMMHAK,
raiieHasi U3BeCThb, HeTalleHas U3BeCTb,
NUTbEBas COJA U APYTHX), COCTABIATh
(hopMyITBl HEOPTAHUYECKUX U
OpPraHMYECKUX BEIIECTB, ypaBHEHUS
XUMHUYECKUX PEaKIHH, O0BSICHATH UX
CMBICJI; TIOATBEPKIAATh XapaKTEPHBIE
XUMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOILMMHU IKCIIEPUMEHTAMHU
1 3alUCSAMU ypaBHEHUN XUMUYECKUX
peaKLHii;

- YMETh YCTaHaBJIUBATh
MIPUHAJIEKHOCTh U3YYEHHBIX
HEOPraHMYECKUX M OPraHU4eCKUX
BELIECTB K ONPEAEICHHBIM KJIaccaM U
rpyIIaM COeAUHEHNH,




XapaKTepu30BaTh UX COCTaB U
Ba)XKHEHIIIME CBOMCTBA; ONMPENEIATh
BUJIbl XUMUYECKUX CBS3EH
(xoBaJieHTHAas!, HOHHAS,
MeTaJlJIn4yecKasi, BOJOPOJIHAs ), TUIIbI
KPUCTATMYECKHUX PEUIETOK BEIECTB;
KJaccu(pUIMpoBaTh XUMUYECKHE
peakuuu;

- c¢(hopMUPOBATh MPECTABICHUS: O
XUMHUYECKON COCTaBIIAIOIIEN
€CTECTBEHHOHAY4YHOU KapTUHBI MUPA,
POJIM XUMUU B TTO3HAHUU SIBJICHUN
npUposl, B GOpMUPOBAHUH
MBILUICHUS U KYJIBTYpPbI JINYHOCTH, €€
(yHKIMOHATBHON TPAMOTHOCTH,
HEOOXOIUMOM Ui pelieHus
NPaKTUYECKHX 33/1a4 U YKOJIOTHUECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpelie;

- YMETh IPOBOJIUTH PACUETHI 110
XUMHYECKUM (hopmynam u
YPaBHEHHUSIM XUMUYECKHUX PEaKIil ¢
UCIOJb30BaHUEM (PUZNYECKUX
BEJIMYHH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOM
CTOpPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBUSI) Ta30B,
KOJINYECTBA BEILIECTBA; UCIOJIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHUS JITIS
MIPUHATHUS PEIICHU B KOHKPETHBIX
KHU3HEHHBIX CUTYalLlUsAX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

OK 02

B o6s1acTH IEHHOCTH HAYYHOI' O
NMO3HAHUSA:

-c(hopMUPOBAHHOCTH
MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH 1 0OILECTBEHHOW MPAaKTHKH,
OCHOBAHHOTO Ha JIUAJIOre KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM
MUDE;

- COBEpPIIIEHCTBOBAHUE SI3BIKOBOW U
YUTATENICKON KYJIBbTYpHI KaK
CpeACTBa B3aUMOJICHCTBUS MEXKITY
JFOABMH U TIO3HAHHS MUPA;

- OCO3HaHHE LIEHHOCTH HAyYHOH
JesITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIATH MPOEKTHYIO U
UCCIIEIOBATEIbCKYIO JESITEIbHOCTD

- YMETh TUTaHUPOBATh U BBHITTOIHSATH
IUTAHUPOBATh U BHITIOTHATH
XUMHYECKHUH SKCIIEPUMEHT
(TIpeBpaIIeHus: OpraHuIeCcKuX
BEIIECTB [IPU HATPEBAHUH, MTOJIyUYECHUE
STHJIEHA U U3yYEHUE €TO CBOMCTB,
KayeCTBEHHBIE PEaKIINH Ha
QIIbJIETUIBI, KpaXMaJl, YKCYCHYIO
KHUCTIOTY; IeHATypaIus 0eIKOB mpu
HarpeBaHWH, [IBETHBIC PEAKIIUU
0€JIKOB; MPOBOANUTH PEAKLIUU HOHHOTO
oOMeHa, OnpesesTh Cpeay BOJHbIX
pacTBOpPOB, KAUECTBEHHBIC PEAKIIUU HA
cynbdar-, kapOoHAT- U XJIOPHU-
AQHUOHBI, HA KATHOH aMMOHWUS; PelIaTh
AKCIIEpUMEHTAIBHBIC 331a9H 110
teMmaMm "Metamiel" u "Hemeramnsl") B
COOTBETCTBUH C IPABUIAMHU TEXHUKHU




WHAMBUYAIBHO U B TPYIIIIE;
OgiaieHne yHHBEpPCAIbHBIMHA
y4eOHbIMH I03HABATEIbHBIMU
JeHCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BJIaJIeTh HaBBIKAMH ITOJTyYCHHUSI
nH(pOpMAaLUU U3 HCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEILHO
OCYILECTBIISTH MIOUCK, aHAIIU3,
CHCTEMaTHU3aLUI0 U UHTEPIIPETALIUIO
nH(pOPMAIMY PA3TUYHBIX BHJIOB U
(bopM npencTaBieHus;

- CO3/1aBaTh TEKCThI B Pa3JINYHBIX
(bopmarax ¢ y4eToM Ha3Ha4eHUs
nH(OpMAIUY U LIEIEBOH ayIUTOPHH,
BBIOMpAs ONITUMAIIbHYIO (opMy
MPEJCTABIICHNUS U BU3yaIH3allHu;

- OIICHUBATh JIOCTOBEPHOCTH,
JIETUTUMHOCTb HH(pOPMaLIUH, €€
COOTBETCTBHE ITPABOBBIM U
MOpaJIbHO-ITHYECKUM HOpMaM;

- ICTIIOJIB30BATh CPECTBA
MH(GOPMALIMOHHBIX U
KOMMYHHUKAIIIOHHBIX TEXHOJIOTHH B
pelIeHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3314 C
co0utoiIeHreM TpeOOBaHHIHA
SPrOHOMUKH, TEXHUKHU
0€3011aCHOCTH, TUTHEHEI,
pecypcocOepexeHus, IPaBoOBbIX U
ATHYECKUX HOPM, HOPM
MH(OPMALMOHHOM 0€30MacHOCTH;

- BJIQJIETh HABBIKAMH PACIIO3HABAHUS
1 3aIIUTHI HHPOpPMALIUHY,
nH(}OPMaLIMOHHON 06€30MacHOCTH
JIMYHOCTH,

0€30MaCHOCTH IIPU OOPAIICHUH C
BEIECTBAMH 1 JIAOOPATOPHBIM
000pyIOBaHUEM; TIPEICTABIISTH
Pe3yNbTaThl XUMUYECKOTO
SKCIEpUMEHTa B JOpMe 3arncu
YPaBHEHHI COOTBETCTBYIOLIHX
peakiuii 1 GOopMyJIUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3yJIbTATOB;

- YMETh aHATU3UPOBATH XUMUYECKYIO
nH(pOpMaIHIO, TOTy4aeMyIo U3
Pa3HBIX HCTOYHHUKOB (CPENICTB
MaccoBOM MHPOPMAIHH, CETh
Wnrepuer u apyrue);

- BJIaJIeTh OCHOBHBIMH METO/IaMH
HAyYHOT'O TIO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUN (HAOJIIOICHHE,
U3MEpeHUe, IKCIICPUMEHT,
MOJICJIMPOBAHUE);

- YMETbh MIPOBOJMTH PACUYETHI MO
XUMHAYECKUM (HopMyIaM 1
YPaBHEHUSIM XUMHUECKHX PEaKIuii ¢
UCTIOJIb30BaHUEM (PU3HUYECKIX
BEJINYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B,
KOJIMYECTBA BELIECTBA; UCIIOIB30BaTh
CHCTEMHBIC XUMUYECKUE 3HAHUS JJIS1
HPUHSTHUS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CHTYaIlUsX, CBI3aHHBIX C
BEILIECTBAMU U MX IIPUMEHEHUEM;

OK 04

- TOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOINPEEIIECHHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEA0BATENBbCKOM, IPOEKTHON U
COLIMAJIbHON JIESTEIBHOCTH;
OBjaieHHe YHUBEpPCAJIbHbIMU
KOMMYHHKATHBHBIMHU
AeHCTBUAMMU:

0) COBMeCTHAas 1eITeJIbHOCTD:
- IOHUMATh U UCIOJIb30BaTh
IIPEUMYIIECTBA KOMAaHAHON U
WHIUBUAYAIBHON paboThI;

- YMCTh IIJIAHUPOBATH W BBINIOJIHATH
XUMHUYECKHH SKCIIEPUMEHT
(TpeBpallieHust OpraHuYeCcKuX
BEILIECTB MPHU HarpeBaHUH, OJyYECHUE
STHJICHA U U3y4YCHHE eTO CBOICTB,
Ka4eCTBEHHbBIE pEaKIH Ha
aJlbIeTUABI, Kpaxmai, YKCYCHYIO
KHCJIOTY; AeHaTypauus OEJIKOB MpH
Harp€BaHHM, IBCTHBIC pCaKINN
0€JIKOB; MPOBOAUTH PEAKIIUU HOHHOTO
oOMeHa, OnpesesTh Cpeay BOJHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha
cynbdar-, kapOoHAT- U XJIOPHU-




- IPUHUMATH [IETTU COBMECTHOM
JesITeNIbHOCTH, OPTaHU30BBIBATH U
KOOPJIUHHUPOBATH JICUCTBUS TI0 €€
JOCTUKEHHIO: COCTaBJIATh IJIaH
JEUCTBUN, pacIpelessaTh PO C
y4e€TOM MHEHHUH Yy4aCTHUKOB
00CYXKIaTh pPe3yJIbTaThl COBMECTHOU
paboTHI;

- KOOPJIMHUPOBATH U BBITIOHSTH
paboTy B YCIIOBUSX pEalbHOIO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE
CTpaTernyeckoe MnoBeecHue B
Pa3IMYHBIX CUTYAIUSIX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH
WHUITUATHBHBIM

OgyaieHne YHHBEPCAJIbHBIMH
PeryisiTHBHBIMH 1€ CTBUSIMU:

r) NpUHSATHE Ce0s U APYrux
JIONen:

- IPUHUMATh MOTHUBBI U APTyMEHTHI
JPYTUX JIIOJIeH TIPU aHATHU3e
Pe3yIbTATOB JACSITEIBHOCTH;

- IPU3HABATh CBOE MIPaBO U MPABO
JIPYTHUX JIF0/IeH Ha OMIMOKH;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATD
MU € TTO3UIUH JIPYTOr0 YEIIOBEKA;

AQHHWOHBI, HA KATHOH aMMOHHSI; PEIIaTh
9KCIIEPUMEHTAIbHBIC 3a/1a4H 110
temaM "Metaisl" u "Hemeramnsl") B
COOTBETCTBHUH C NPABUIAMHU TEXHUKU
0€30MaCHOCTH IIPU OOPAIICHUH C
BEILIECTBAMH U JJADOPaTOPHBIM
000pyIOBaHUEM; TIPECTABIISTH
Pe3yNbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (hOpMe 3arncu
YPaBHEHHI COOTBETCTBYIOLIHX
peakiuii 1 GopMyJIUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3yJIbTATOB;

OK 07
K 1.2.

B o0a1acTH 3K0/10rHYECKOT0
BOCIIMTAHMS:

- cOpMHUPOBAHHOCTH
9KOJIOTUYECKON KYIbTYpHI,
MMOHUMAaHUE BIUSHUS COLUATBLHO-
SKOHOMHYECKHX MPOLIECCOB HA
COCTOSIHUE NIPUPOJTHON U
COIMAJIbHOW Cpe/Ibl, OCO3HAHUE
rI100anBHOTO XapakTepa
9KOJIOTMUECKUX MPOOIIeM;

- INIAaHUPOBAHUE U OCYUIECTBIECHUE
JICWCTBUI B OKPYKAIOIIEH Cpelie Ha
OCHOBE 3HaHUs LENEN yCTOUYUBOTO
pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HENPUATHE IEUCTBUN,
MPUHOCSIINX BPEA OKPYKAOLIEH
cpene;

- YMEHHUE MPOTrHO3UPOBATH
HEeOIaronpusATHBIE IKOJIOTUIECKUE
MTOCJIEICTBHS TIPEANTPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

- pacIIMPEHUE OMbITA AESATETbHOCTH

- c¢(opMUPOBATh MPECTABICHHS: O
XUMHYECKON COCTaBIISIIOIIEH
€CTECTBEHHOHAyYHOW KapTHUHBI MUpa,
pPOJIM XMMUU B TIO3HAHUH SIBJICHUI
MPUPObI, B POPMUPOBAHUU
MBILLUIEHHS U KYJIBTYPbI JINYHOCTH, €€
(YHKIIMOHATILHON TPAMOTHOCTH,
HE00XO0IMMOM JIIs pelIeHUs]
IIPAKTUYECKUX 3a7a4 ¥ 3KOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHON Cpeie;

- YMETh CO0JII0/1aTh IpaBHIia
9KOJIOTHYECKH 11e7IeCO00Pa3HOTro
MOBE/ICHUS B OBITY U TPYJOBOM
JEATEIIBHOCTH B LIESX COXPAHEHHUS
CBOETO 3/I0POBbS U OKPYKAOIIEH
MIPUPOAHOM CPEIbl; YUUTHIBATh
OMAaCHOCTh BO3JCHCTBUS HA KUBbIE
OpPraHMU3MBbI ONPEECIICHHBIX BEIIECTB,
MTOHUMas! CMBICJT TOKa3aTeNs
MPEIEIbHON TOIYCTUMOU
KOHLIEHTPALIUH;




9KOJIOTMYECKOW HAIIPaBJIECHHOCTH;
- OBJIJICHUE HAaBBIKAMU y4eOHO-
HCCIIEN0BATENBCKON, IPOEKTHON U
COITMAIILHOM ACATCIHbHOCTH;




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

Buj yueOHoi1 padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrpaMMbl JHCHUIINHBI 72
B TOM 4HcJje B GopMe NPaKTHYECKOI MOAT0TOBKH 8
OcHoBHOe cojiep:KaHue 64
BT. U..

TEOpeTUIeCcKoe 00ydeHne 30
IPAKTUYECKHUE 3aHSITUS 34
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 5
NPHUKJIATHBIX MOXYJIei)

BT. U..

TEOpeTU4eCcKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpome:xyTounas arrecranus (1updepeHIMPOBAHHBIN 3a4eT) 2
uToro 72
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2.2. TemaTH4yecKHii IJIaH U COJepPKAHUE YUeOHOI TUCIUTTHHBI

HaunmeHnoBaHue Copaepxxanne yueOHOro MaTepuaja i (popMbl OPraHU3ALUH AeATEIbHOCTH 00y4aI0IUXCA O0Bem Konmbt
pa3fesnoB U TeM B Yacax, B TOM | KOMIeTeHUH 1
yucie JIMYHOCTHBIX
NpaKTHYecKas pe3yJ1bTaToB,
MOAr0TOBKA (¢opmupoBanuio
KOTOPbIX
crnoco0cTByeT
3JIeMeHT
MpPOrpamMMsbI
1 2 3 4
OcHoOBHoOE cojiep:KaHne 64
Pasjnen 1. OcHOBBI CTPOEHMS BelECTBA 8
Tema 1.1. Copaepxanne yueOHOr0 MaTepHaJia 4 OK 01, JIP 10,
Crpoenune aTomoB 1. CoBpemenHass Monenb cTpoeHHs aroMa. CHMBOJIMYECKHH S3bIK XUMHH. XHUMHUYECKHH 3JICMEHT. 2 JIP 19, JIP 20,
XUMHU1ECKUX OnekTpoHHas KoHpurypamus aroma. Knaccudukaims XUMHYECKUX DIEMEHTOB (S-, P-, d-2JI€MEHTHI). JIP 23
JJICMCHTOB U BanientHbIE DJICKTPOHBI. BaneHnTHOCTSB. OnexTpoHHast npupofa  XUMHYECKOU CBsI3U.
npupoaa DNEeKTPOOTPUIATEIPHOCTh. BHIB XWMHWYECKOW CBSI3W (KOBaJIeHTHAs, WMOHHAS, METAITNIecKas,
XHMHMYECKOM CBSI3M | BonopoiHas) ¥ CIIocoObI ee 00Pa30BaHUSL.
B ToM unciie npakTHYEeCKUX 3aHATHH U J1a00PaTOPHBIX PadoT 2
IIpakTuyeckoe 3ansatue 1. Peiienne 3aganuii Ha UCMOJIB30BAaHUE XUMUYECKOW CUMBOJIMKY U HAa3BaHUI 2
COEIMHEHHH TI0 HOMEHKJIAType MEXIYHapOAHOIO COI03a TEOPETHYECKOW W NPUKIATHON XUMHH U
TPUBHANBHBIX HAa3BAHWH IS COCTABJICHUSI XUMUYECKUX (POPMYI JIBYXaTOMHBIX COCAMHEHHH (OKCHJIOB,
Cynb(pUI0B, THAPHUIIOB U T.I1.) U APYTUX HEOPraHUUYECKUX COEAMHEHUH OTAEIbHBIX KJIACCOB.
[IpakTueckue 3a1aHUsI HA YCTAHOBJICHUE CBSI3H MEXIY CTPOCHHEM aTOMOB XMMHYECKUX JJIEMEHTOB U
MEPUOANYECKUM H3MEHEHHEM CBOICTB XMMHUYECKHUX 3J€MEHTOB M MX COEAMHEHUN B COOTBETCTBHUHU C
noJyioxenneM [lepronnueckoi CUCTEMBI.
Tema 1.2. Copaepxanne yueOHOro MaTepHuajia 4 OK 01, OK 02,
Iepuonyeckmuii 1. Ilepuomuueckas cucTeMa XUMHYeCKMX onemeHToB J[.M. Menneneea. DU3MYECKU CMBICT 2 JIP 10, JIP 19,
3AKOH M Tabuna ITepuoauueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHMs CBOWCTB XMMHYECKHUX JIP 20, JIP 23

JA.A. MenneneeBa

AJIEMEHTOB, OOpa3yeMbIX WMMH TPOCTHIX W CJIOXHBIX BEIIECTB B COOTBETCTBHUHM C IIOJOKCHHEM
XuMudeckoro nsiuementa B llepuoamueckoit cucteme. MHPOBO33pEHUYECKOE U HAYYHOE 3HAUYCHHE
[Tepnommueckoro 3akona JI.M. MenneneeBa. Ilporrozsr J.W. MenneneeBa. OTKpPBITHE HOBBIX
XUMUYECKUX IJIEMEHTOB.
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B ToM 4mciie mpakTHYeCKUX 3aHATHII 1 J1a00pPaTOPHBIX padoT

IIpakTnyeckoe 3ansiTue 2. «MetaJumyecKie / HEMETAUIMYECKUE CBOMCTBA, 3JIEKTPOOTPHLATEIEHOCTD 2

XUMHMUYECKUX OJJIEMEHTOB B COOTBETCTBUE C UX DJJIEKTPOHHBIM CTPOCHHEM M TIOJIOKEHHEM B

NEPUOJUYECKON cucTtemMe Xumuueckux snemeHtos J(M. Menneneesa». Pewenue npaxmuxo-

OPUEHMUPOBAHHBIX MEOPEMUUECKUX 3A0aHULl HA XaAPAKMEPU3AYUIO XUMUYECKUX DTIeMEHMO8.
Paznen 2. XumMudeckne peakuuu 12
Tema 2.1. Copaepxanne yueOHOr0 MaTepHuasia 6 OK 01, OK 04,
Tunbt xumudeckux | 1. Knaccupukaiys v THIIBI XUMHYECKHX PEAKIUI C yY4aCTHEM HEOpraHu4eckux BeiiecTB. CocTaBieHue 2 JIP 10, JIP 19,
peakuuii ypaBHEHUH peakluii COeIWHEHHWs, pa3loKeHHs, 3aMelleHHus, oOMeHa, B T.4. peaKkIuid TOpeHH, JIP 20, JIP 23

OKHCJICHUS-BOCCTAHOBJICHUS. ~ YPaBHEHMsS  OKHCIECHUSA-BOCCTaHOBJICHHMA. CTemneHb  OKUCICHHS.

Oxucnutens U BoccTaHOBUTENb. COCTaBIEHHE W YpPaBHHBAaHHE OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX

peaknuii METOIOM 3JEKTPOHHOTo OanaHca. OKHUCIUTENFHO-BOCCTAHOBHUTENBHBIE PEaKIMU B TPUPO/IE,

MIPOM3BOJCTBEHHBIX MPOLIECCAX U )KU3HEAEATEIEHOCTH OPraHU3MOB.

B ToM unciie npaKTHYeCKUX 3aHATHH M J1a00pPaTOPHBIX PadoT 4

IpakTuyeckoe 3ansitue 3. KomuuecTBeHHBIE OTHOMIEHUS B XUMHUU. OCHOBHBIE KOJIHMYCCTBEHHBIE 2

3aKOHBl B XMMHH U PAaCUEThl 10 YPaBHEHUSIM XMMUYECKHUX peakuui. Mojb Kak eIWHHLA KOJIM4YecTBa

BellecTBa. MosspHas Macca. 3aKOHBl COXpPaHEHHs Macchl M 3Hepruu. 3akoH Aporaapo. MossdpHbIi

00beM Tra30B. OTHOCHTENbHAS IOTHOCTH T'a30B.

IIpakTuyeckoe 3ansaTue 4. PacueTsl N0 ypaBHEHUSIM XUMUYECKUX PEAKLMHA C UCIIOJIB30BAHUEM MACCHI, 2

o0beMa (HOpMaJibHBIE YCIIOBUS) Ta30B, KOJHYECTBA BELIECTBA.
Tema 2.2. Coaepxxanne yueOHOro MaTepuasia 6 JIP 10, JIP 19,
DNIEKTPOIHTHYECKA | 1. Teopus SNEKTPOIUTHIECKOI Auccoruan. oHbl. DIEKTPOIUTHI, HEXEKTPOIUTHI. Peakiiuy HOHHOTO 2 JIP 20, JIP 23
sl Auccouranus u obmena. CocTaBieHHe PeaKUUil MOHHOIO OOMEHa IyTeM COCTaBJICHUS] MX TOJHBIX M COKPALEHHBIX
HOHHBIA 00MeH HMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakMU. 3aaHNs HAa COCTaBICHNE HOHHBIX peaKuil

B ToM unciie npaKkTHYeCKUX 3aHATHH M J1a00paTOPHBIX padoT 4

IIpakTnyeckoe 3ausitue 5. lcciaenoBanume THUHOB (O COCTaBYy M KOJWYECTBY HCXOIOHBIX U 2

00pa3yroIuxcsl BEUIECTB) U MPU3HAKOB XUMUYECKUX peakiuid. [IpoBenenune peaknuii HOHHOTO 0OMeHa,

OTIpe/IeTICHNE CPEIbl BOJAHBIX PACTBOPOB. 3a/1aHUs HA COCTABIIEHHE NOHHBIX PEAKIUH.

IIpakTH4eckoe 3ansiTHE 6. 3aaHNS HA COCTABJICHUE HOHHBIX PEAKIHI. 2
Pasnen 3. CTpoeHne 1 CBOHCTBA HEOPraHMYECKUX BellleCTB 12
Tema 3.1. Conep:xanue y4eOHOro MaTepuaJia 4 OK 01, IIK 1.2.,
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Kuaaccnduxanus, 1. llpeamer Heopranudeckoit xumun. Kinaccudukaius HeopraHuueckux BemiecTs. [IpocThie U CIOXKHbBIC JIP 10, JIP 19,
HOMEHKJIATypa U BemiecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCUABI, THIPOKCUIBI, KUCIOTHI, cONu). B3anmocBs3b JIP 20, JIP 23
CTpoeHHe HEOPraHMYEeCKHX BEIECTB. ArperatHele COCTOSHHMA BemiecTBa. Kpucramnnmueckue H amopdHBIC
HEOPraHuYecKUuX BEIIEeCTBA. THIMBl KPUCTAIMUECKUX PEIIETOK (aTOMHas, MOJIEKYJSIpHAs, WOHHAs, METAJUINYECcKas).
BelllecTB 3aBUCUMOCTh (PU3MYECKHX CBOMCTB BEIIECTBA OT THIA KPHUCTAJUINYECKOM pPEIIeTKH. 3aBHCHUMOCTb

XMMHYECKOH aKTHBHOCTH BEIIECTB OT BHAAa XUMHYECKOW CBS3M M THIA KPUCTATMYECKOW PEIICTKH.

[TpuunHB MHOTOOOpA3HS BEIIECTB.

B ToM ymciie mpakTHYeCKUX 3aHATHII 1 J1a00pPaTOPHBIX padoT

I[IpakTnyeckoe 3ansitne 7. HoMeHknaTypa HeOpraHM4eCKHX BELICCTB: HA3BAHWE BELICCTBA MCXOAS U3

UX XUMUYECKOH (POPMyYJIIBI MIIM COCTAaBICHHE XUMHUIECKOH (HOPMYIIBI HCXO/S U3 Ha3BaHUS BEILECTBA IO

mexayHaponuoit (MFOITAK) wnu TpuBranbHOI HOMEHKIIATYpe.

Pewenue npaxmuueckux 3adanuii no Kiaccugukayuu, HOMeHKIAmype U XUMUYecKum gopmyiam

Heop2aHuyecKux Gewecms pasiuyHblX KIAcco8 (VeapHulll 2a3, YeleKUCavlil 2as, aMMudx, aulends

u36ecmo, He2auileHas u3eecmv, NUMbEBds c00a U Opy2ux): HA3bI6AMb U COCMAGIAMb QOPMYIbl

XUMUYECKUX 8eujecms, onpeoesiams NPUHAONEHCHOCHb K KIACCY.

Hcmounuxu xumuyeckoul ungopmayuu (cpeocme maccogou ungopmayuu, cemv Uumeprnem u opyaue).

Touck ungopmayuu no Ha36aHUAM, UOEHMUDUKAMOPAM, CIPYKMYPHBIM (DOPMYIAM.
Tema 3.2. Copaepxanne yueOHOr0 MaTepHuaJia OK 01, OK 02,
®uznko- 1. Meramnbl. O61mue QpU3HUECKUe U XMMUYECKME CBOWCTBA MeTaiioB. CrocoObl MOJTydeHns. 3HaueHHe 1K 1.2, JIP 10,
XHMIHECKHe METAUIOB M HEMETAUIOB B IPHUPOJE U IKM3HENEATENHLHOCTH 4YEIOBEKa W OpraHusMoB. Kopposus JIP 19, JIP 20,
CBOMCTBA METAJIOB: BUbI KOPPO3HH, CIIOCOOBI 3AIIUTHI METAIUIOB OT KOPPO3UH. JIP 23
HEOpraHUYeCKHuX Hemeramisl. OOmume (u3uuecKkue MW XUMHYECKME CBOWCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA
BelIEeCTB

HemeraioB [V— VII rpynn. Knaccudukaiius 1 HOMEHKIATypa COeAMHEHHI HeMeTasIoB. KpyroBopoTsl
OMOreHHBIX 3JIEMEHTOB B IIPUPO/IE.

2. X¥MHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHMX BEIIECTB (OKCHMIOB, T'HAPOKCHUJIOB,
KHUCJIOT, CoJieh W 1p.). 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB IPOCTHIX BEIIECTB, BOJOPOJHBIX
COEIMHEHUM, BBICIINX OKCUAOB U TUAPOKCHUIOB.

B ToM unciie npakTUYeCKUX 3aHATHH U 1a00PaTOPHBIX PadoT

IIpakTnyeckoe 3ansitne 8. CocTaBneHre ypaBHEHHH XMMHUYECKUX PEAKIUA C y4acTHEM MPOCTBIX H
CJIOKHBIX HEOPraHMUYECKHX BEILECTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METaJJIOB, HEMETAJUIOB U
aM(QOTEepHBIX DJIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBaHMH H aM(OTEpHBIX THMAPOKCHIOB;
HEOpPraHUYECKUX COJIEH, XapaKTEPU3YIOLINX UX CBOMCTBA.

Pewenue npaxmuko-opueHmuposanblx Meopemuieckux 3a0anuii Ha ceoucmea, cocmaeg, noaydeHue u
be3onachnoe UCNONL30GAHUE BANCHEUWUX HEeOP2AHUUeCKUX 6ewecms 6 Oblmy U NpaKmuieckol
O0esmenbHOCMU 4elo6exd.
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Tema 3.3. Copaepxanne yueOHOr0 MaTepHaJia 2 OK 01, OK 02,
Hnentudukanus B ToM umciie mpakTHYeCKUX 3aHATHIT 1 1a00pPaTOPHBIX padoT 2 OK 04, JIP 10,
HEOPraHM1ecKUX I[pakTnyeckoe 3ansitue 9. nentudukanus HEOPraHMUECKNX BEILECTB. 2 JIP 19, JIP 20,
BEIECTB Pewenue sxcnepumeHmanbubix 3a0ay NO XUMUYECKUM CBOUCMEAM MemAlios8 U HeMemaiios, No JIP 23

PACnO3HABAHUIO U NOLYHEHUIO COCOUHEHUTI MeMAl08 U HeMemalos.

Hoenmugpuxayua neopeanuueckux eeujecme ¢ UCHONb308AHUEM UX QUIUKO-XUMUYECKUX CBOLCMS,

XapaxkmepHulx KauecmeeHHvlX peakyuil. Kauvecmeennvle peakyuu Ha cyivsgham-, kapoonam- u X10puo-

AHUOHDL, HA KAMUOH AMMOHUS.
Paznen 4. CTpoeHne U CBOiiCTBA OPraHUYECKUX BElIECTB 20
Tema 4.1. Copaepxxanne yueOHOr0 MaTepHuasia 6 OK 01, IIK 1.2,
Kanaccuduranus, 1. lMosiBneHne ¥ pa3BUTHE OPraHUYECKONW XMMHMH KaK Hayku. [IpeaMer opraHnueckoi xumuu. Mecto u 2 JIP 10, JIP 19,
CTpocHue 1 3HaYEHUE OPraHUYECKOM XMMHHU B CUCTEME €CTECTBEHHBIX HAYK. JIP 20, JIP 23
HOMEHKJIaTypa XHMHYECKOE CTPOEHUE KAK IMOPSANOK COEJAMHEHHsS aTOMOB B MOJEKYJIE COIVIACHO WX BAJEHTHOCTH.
OpPraHuvecKuX OCHOBHBIE MOJIOKEHHUSI TEOPHH XUMUYECKOTO CTPOCHHs OpraHWYecKuX coemuHeHuit A.M. Bytieposa.
BelecTs VIIIepoiHbIii CKEJIEeT OpPraHuYeCKOW MOJEKYJbl. 3aBUCHMOCTh CBOWCTB BEINECTB OT XHUMHYECKOTO

CTpOCHHUS MOJIeKyJI. VI30Mepust 1 H30Mephbl.

[Monstne o QyHkuuoHanpHOW rTpymme. Paaukan. [lpuHiunel kiaccu(UKaUA — OPraHUYECKHUX

coeMHeHNH. MexXayHapoiHasi HOMEHKJIaTypa U IPUHIXIBI HOMEHKIIATYPBI OPTraHUYECKUX COCAMHEHHH.

[MonsTHe 00 a30TCOoAEPKAMNX COCTMHEHUIX, OMOIOrNYECKH aKTUBHBIX BEIlecTBaX (YIrieBoAaX, KHUPaX,

OelKax U Ap.), BRBICOKOMOJIEKY/ISIPHBIX COeIUHEHUAX (MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO).

B ToM umciie npakTHYECKUX 3aHATHH U J1a00PATOPHBIX PadoT 4

[pakTnyeckoe 3anaTue 10. HomeHknarypa OpraHMYEcKUX COEIUHEHWH OTICIBHBIX KIIACCOB 2

(HachIIIICHHBIE, HEHACHIIICHHBIE W apoMaTU4ecKHe YTIIEBOJOPOJbl, CHHUPTHI, (EHONbI, albICTHIbI,

KETOHBI, KapOOHOBBIE KUCIOTHI M J1p.) Pacuersl mpocreifmeld (opMyiabsl OpPraHUYECKOH MOJISKYIIbI,

HCXOJI U3 3JIEMEHTHOTO cocTana (B %).

I[IpakTnyeckoe 3ansitme 11. CocTaBieHuWe TOMHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OpPMYI 2

OpPraHMYeCKHX BEUIECTB OTIEIBbHBIX KIJIACCOB, HCIONB3Ys WX Ha3BaHUS 110 CHCTEMAaTHYECKOH W

TPUBHAIBHOW HOMEHKJIAType (STHIICH, alleTHICH, TIUIEPUH, PeHOI, (opMablIeru, YKCyCHas KUCIIOTa,
Tema 4.2. Copaepxanne yueOHOro MaTepHuaJia 8

14




CpoiicTBa
OpraHHYecKuX
coeaAMHEeHUu

1. DUBHKO-XMMUYECKHUE CBOWCTBA OpPTraHUYECKUX COCAMHEHUN OTIEIbHBIX KIAcCOB (0COOSHHOCTH
Kiaccu(uKaIMi 1 HOMEHKIIATYPhl BHYTPHU KIlacca; TOMOJIOTHYECKHI psii v o01ias popMyna; uzoMepus;
(hm3nyecKkue CBONCTBA; XUMHUECKHE CBOWCTBA; CIIOCOOBI TTOTyYESHHS):

— MpeienbHBIE YTICBOIOPO/IbI (aKaHBI M IUKJIOANKaHbl). |'OpeHHue MeTaHa KaK OJUH U3 OCHOBHBIX
HCTOYHUKOB TEIJIa B POMBINUICHHOCTH U ObITY. CBOMCTBA MPHUPOHBIX YIIIEBOJIOPOJIOB, HAXOXKICHHE B
MPUPOJIC U IPUMCHECHUE aJIKAHOB;

— HemnpeJeNbHbIC (aJIKSHBI, AJKWHBI W AJKAJWCHBI) W apOMaTHYCCKHUE YTIIeBOAOpOJbl. [ opeHme
aleTHICHAa KaK HCTOYHUK BBEICOKOTEMIIEPATYPHOTO TUITAMEHH ISl CBAPKU M PE3KH METAJLIOB,

2.Kucnopoacoaepkaiiue coequHeH s (CIUpThl U (EHOIbI, KApOOHOBLIE KMCIIOTBI U d(PHPHI, albIeT bl
U KETOHBI, JXUPBI, YIieBonbl). [IpakTHdeckoe NPUMEHEHUE STWICHTJIMKOJS, TIHMICPUHA, (EHOoa.
[Ipumenenne ¢dopManbrernga, amneTanbIerwaa, YKCYCHOW KHCIOTBl. MpUla Kak COJMM  BBICIINX
KapOOHOBBIX KHCIOT. MOIOIIIE CBOHCTBA MBLIIA.

A3zoTcojiepKaliue CoeIMHeHMs (AMUHBI 1 aMHUHOKHUCIIOTHI, OCJIKK). BEICOKOMOJICKYISIPHBIC COSAMHECHUS
(cuHTEeTHYEeCKME W OHMOJIOTMYECKU-aKTHUBHBIC). MoOHOMEp, TMOJMMEpP, CTPYKTYpHOE  3BEHO.
[NomuMmepu3anus >TUNIEHa KaK OCHOBHOE HAIPABJICHHE €T0 MCIIOE30BaHUS.

I'enernueckas cBsi3b MEXAY KJIacCaMU OPTaHMYECKUX COCIMHEHUN.

B ToM unciie npaKkTHYeCKUX 3aHATHH U J1a00PaTOPHBIX PadoT

IIpakTnueckoe 3ansitue 12. CBoOMCTBAa OPraHMYECKUX COEAVMHEHHHM OTAEIBHBIX KJIACCOB
(TpuBHaNBHAS U MEKIYHAPOIHAS HOMEHKIIATypa, XUMHUECKUE CBOMCTBA, CIIOCOOBI TIOTYYCHU):
npeJenbHble (IKaHbl U IMKJIOAJIKAHbI), HENpeJelbHble (AIKEHbI, AIKHUHbI U aJIKaJUEHbI) U
apoMaTHYeCKUE YIJIEBOAOPObl, CIUPTHI U (PEHONbI, KApOOHOBBIE KHUCIOTBI MU 3(UPHI,
QJIBJIETU/IBl U KETOHBI, AMUHBI U @MUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS. 3aAaHUs
Ha COCTaBJICHHE YPaBHEHMH XMMHUYECKHUX PEaKIMH C y4yaCTHEM OpraHMYeCKHX BELIECTB Ha
OCHOBaHUU MX COCTaBA U CTPOCHMUS.

IMpakTuyeckoe 3anusitue 13. CocTaBieHHE CXeM peakinuii (B TOM YHCJIE MO MPEIOKECHHBIM
IENOoYKaM  TPEBPAIICHUH), XapaKTePU3YIOIIUX XUMHUYECKHE CBOMCTBA  OPraHUYECKHUX
COCJIMHEHUI OTJCNIbHBIX KIACCOB, CIMOCOOBI WX TOJYYECHHS M Ha3BaHHE OPTaHHUYECKUX
COCIMHEHUH 10 TPUBHAIBHOMN MM MEXKTyHAPOJIHON CHCTEMAaTHYEeCKOH HOMEHKIIATYpE.
Pewenue npaxmuxo-opueHmupo8anHvlx meopemuseckux 3a0anull Ha CE0UCMEA OP2AHUUECKUX
COeOUHeHUll OMOeIbHbIX KIACCO8.

OK 01, OK 02,
OK 04, 1IK 1.2.,
JIP 10, JIP 19,
JIP 20, JIP 23

Tema 4.3.

Conep:xanue ydeOHOro MaTepuaJia

OK 01, OK 02,
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HNnentudunkanus 1. Bbuoopranmueckue coeauHenus. [IpuMeHeHne W Ouonoruveckas pojib yrieBonoB. OKHcIEHHE 4 OK 04, IIK 1.2,
OPraHUYecKHX YII€BOAOB — HCTOYHUK OHEPTUU JKUBBIX OpraHu3MoB. OOIacTH MNPUMEHEHUS] aMHUHOKHCIIOT. JIP 10, JIP 19,
BellecTB, UX [IpeBpamenns 6enKoB MUILKM B oprauu3Me. buonornyeckue pyHkimu 6enkos. buonorunueckue pyHkunn JIP 20, JIP 23
3HaYeHUe U XKHUpOB. PoJIb opraHnnueckoll XuMuM B pellieHNH Mpo0ieM MUIIEeBOi 0e30MacHOCTH.
NpMMeHeHue B = =
BLITOBOI 1 2. Ponp opraHmueckoll XMMHH B DEHIEHWH NpOOJIeM JHEPreTH4ecKoi Oe30macHOCTH, B Pa3BUTUU
. | METUIMHBI, CO3aHUM HOBBIX MaTepPHajOB, HOBBIX MCTOUYHMKOB SHEPIUHU (aJbTEPHATUBHBIE MCTOYHHKH

TPOHIBOACTBEHHON sHepruu). OnacHOCTh BO3ACHCTBUS Ha XKHUBbIC OPIaHU3Mbl OPraHUYECKUX BEILECTB OTAEIBHBIX KJIACCOB
ACHTEARHOCTH (YyrneBoAoponbl, CIUpPTHL, (DEHOJBI, XJIOPOPraHWYeCKHWe MPOU3BOIHBIE, albACTHABl WU [IP.), CMBICT
Heropexa MI0KAa3aTesl IpeIeNbHO TOMYCTUMON KOHIIEHTPALIUH.

B ToM 4mciie mpakTHYeCKUX 3aHATHI U J1a00PaTOPHBIX padoT 2

[MpakTHyeckoe 3anusiTue 14. Mnenrudukamnms opraHnIecKUX COSTUHCHHUN OTICIIbHBIX KIacCOB. 2

Hoenmudghuxayusa opeanuyeckux coeOuHeHull omoenbHblX KIACCO8 (Ha npumepe dnb0e2udos, Kpaxmaid,

VKCYCHOU KUCI0Mbl, OEIK08 U M.N.) C UCNONb308AHUEM UX PUIUKO-XUMUUECKUX CBOUCME U XAPAKMEPHBIX

Kauecmeennvlx peaxyuu. [lenamypayus Oenxa npu Hacpesanuu. Ileemnvie peaxyuu 0enKos.

Bosnuxnosenue ananumuyecko2o cucHana ¢ mouKu 3peHusi XUMUYEeCKUX npoyeccos npu NpomeKaHuu

KayecmeeHHOU peakyuu, no360as10uel UOeHMUPUYUPosams nPeoodceHHble OP2AHUYECKIe Geuecmaa.
Paszjnen 5. Kunernueckue u TepMOAMHAMMYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHX peakumii 4
Tema 5.1 Coaepxxanne yueOHOro MaTepHuasa 4 OK 01, OK 02,
Cxopoctb 1. CkopocTh peakiuy, €€ 3aBUCHUMOCTh OT Pa3lWYHBIX (PAKTOPOB: MPUPOABI PEarHpyIOLINX BELIECTB, 2 K 1.2., JIP 10,
XHMH‘WSKHX KOHILICHTpAllMy PpEearupyrolux BEIIECTB, TEMIEpaTypbl W IUIOLIAJAM PEAaKUUOHHOW IOBEPXHOCTH. JIP 19, JIP 20,
peakuuu. TennoBbie 3 PEeKTb XUMUIECKUX Peakuil. DK30-1 SHAOTEPMUIECKUE, PEAKIUN JIP 23
Xumuueckoe OOpatuMocTh peakiuii. XWUMHYECKOE pPaBHOBECHE M €ro CMENICHHWE TII0j] JCWCTBHEM pa3IHNIHBIX
paBHoBecHe (akTOpoB (KOHIIEHTpAIMS PEarcHTOB WM MPOAYKTOB PEaKIUH, TaBJICHUE, TEMIIepaTypa) JJsl CO3IaHMs

ONITUMAJIBHBIX YCIIOBHM MPOTEKaHUs XuMU4eckux npoueccos. [Ipunnun Jle HlaTense.

B ToM unciie IpaKTHYeCKUX 3aHATHH U J1a00PaTOPHBIX PadoT 2

IIpakTnyeckoe 3ansTue 15. PemeHne NmpakTHKO-OPUEHTUPOBAHHBIX 33JaHWil HAa aHaW3 (pakTOpOB, 2

BIAMSIOIIMX HA H3MEHEHHWE CKOPOCTH XHMHUYECKOM peakuu, B T.4. C TO3UIUHA 3KOJIOTUYECKU

1eJ1ec000pa3HOro MOBeACHHUs B OBITY M TPYIOBOM AEATENFHOCTH B LIEJISIX COXPAHEHUS] CBOETO 3/10POBbS

U OKPYXarolllel NpUpOJHON Cpebl.

Pemenne npakTUKO-OPHEHTHPOBAHHBIX 33AaHuil Ha mnpuMeHeHue mnpuHuuna Jle-llatense s

HaXOXXACHUSI HANpaBICHUs CMELICHHUS PAaBHOBECHS XMMHYECKOW peakuuu M aHaiu3 (HakTopoB.,

BIUSIONINX Ha CMEIIEHNE XUMUIECKOTO PABHOBECHSI.
Pasnen 6. PacTtBopbl 6
Tema 6.1. Conep:xanue ydeOHOro MaTepuasia 4
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IMousitue o 1. PactBopenue Kak (HH3UKO-XUMHUECKHH mporecc. PactBopsl. CriocoObl TPUTOTOBJICHUSI PACTBOPOB. 2 OK 01, OK 02,
pacTBopax PactBopumMocTs. MaccoBasi J10Jisi pacTBOPEHHOTO  BEIIECTBA. CMBICIT  TIOKa3aTens peneabHO IIK 1.2., JIP 10,
JOMYCTHUMOM KOHIIEHTPAIMX U €r0 HCIIOIb30BaHUE B OLIEHKE SKOJIIOTHUECKON 0€30MacHOCTH. JIP 19, JIP 20,
[IpaBuna SKONOTHYECKH LIENecOOOpPa3sHOr0 MOBENEHHS B OBITY W TPYIAOBOW NESTENBHOCTH B IIEJSX JIP 23
COXPAaHEHUS CBOETO 3I0POBbS M OKPYXKAIOIIEH NMPUPOIHOM Cpefpbl; OMACHOCTh BO3JIEHCTBHUS Ha >KHBBIC
OPTraHHU3MBI OIIPEICIICHHBIX BEIIECTB.
B ToM unciie npakTHYeCKUX 3aHATHH M J1a00paTOPHBIX PadoT 2
IIpakTnyeckoe 3ansTue 16. Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPHI, 2
HCHONb3yeMble B OBITOBOH M IIPOM3BOJCTBEHHOM EATEIbHOCTH YEIOBEKA.
Tema 6.2. Copaeprxanue yuedOHOro MaTepuajia 2
Hccienoanue B ToM unciie mpakTHYeCKUX 3aHATHIL U 1a00PaATOPHBIX padoT 2 OK 01, OK 04,
CBOHCTB PaCTBOPOB | [pakruueckoe 3amsitme 17. [IpUroToBNeHHE pPacTBOpOB. [IPUIOTOBIEHHE pPAacTBOPOB 3aJaHHON 2 IIK 1.2., JIP 10,
(MaccoBoif, %) KoOHIEHTpanmuu (C MPaKTHKO-OPHEHTUPOBAHHBIMHA BOIMIPOCAMH) U OTpEAeNiEeHHE CPEeabl JIP 19, JIP 20,
BOJHBIX PAacTBOPOB. Pemienrie 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB. JIP 23
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKaHMe (COepPKAHUE TPUKIIATHOTO MOXYJIS) 6
Ipuxaagnoii moxyas 1 6
Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa
Tema 7.1. Copaepxanne yueOHOro MaTepHuajia 2 OK 01, OK 02,
Xumus B ObITY M 1. Hogeiimme mOCTIKEHNS XUMHUIECKON HAYKH U XUMUYECKOH TexHOoJoruu. Pob xumun B oOecriedeHnu 2 OK 04,TIK 1.2,
NPOU3BOACTBEHHON | HKOJIOTMYECKOM, SJHEPIETUYECKON M TMIIEBON OE30MACHOCTH, PA3BUTUH MEAULMHLL [IpaBuia moucka u JIP 10, JIP 19,
AEATECIbHOCTH aHanmM3a XMMHUYECKOW WHPOpPMAlMM W3 Pa3UYHBIX HMCTOYHHKOB (HaydHas W y4eOHO-HaydHas JIP 20, JIP 23
Y€JI0BCKA JIUTEepaTypa, CpelIcTBAa MaccoBor MHGpopmalyu, cetb UuTepHeT). HTEpHET 1 ApyTHe).
B ToM umciie npakTHYEeCKUX 3aAHATHH U J1a00PATOPHBIX PadoT 4
I[pakTnyeckoe 3ansaTue 18. [lomck W aHanM3 KeHCOB O MPUMEHEHWH XWUMHUYECKHX BEIECTB U 2
TEXHOJIOTHH ¢ ydeToM Oynymed mnpodeccHOHaIbHOM HeATeIbHOCTH M0 TeMaM: BaKHEHIIHE
CTPOMTENBHBIE MATEPHAIbl, KOHCTPYKIIMIOHHBIE MAaTEpUabl, KPAaCKH, CTEKIJIO, KEPAMHKA, MATEPHAIIBI JUIsS
JNEKTPOHMKH, HAHOMAaTepUalbl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKH OSHEPTUH, OpPTaHUYECKHE U
MUHEpaJIbHble yI00pEHUs, JEeKapCTBEHHBIE BELIECTBA, OBITOBASI XUMHUL.
IpakTnyeckoe 3anstue 19. 3amura: [Ipeacranenne pe3ynbTaToOB pPeUICHUs] KEHCOB B (hopMe MUHH- 2
JIOKJIaJia ¢ Ipe3eHTauen
IIpomexxyTounas arrectanus ((upgepeHUMPOBAHHBIN 3a4eT) 2
Bceero: 72
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3. YCJIOBUS PEAJIM3ALIAA ITPOT'PAMMBbI YUEBHOM JTUCIATLINHBI

3.1. Jdas peaau3auuu NPOrpaMMbl Yy4eOHOH JAUCHHUILUIMHBI MPETyCMOTPEHbI
cJieayIolue cneunaabHble MOMeleHus:

Kabuner xumum A MpOBENEHUS 3aHATHH JIEKIIMOHHOTO, TPAKTUYECKOro THIIA,
TPYIIOBBIX ¥ WHJMBHUIYAJIbHBIX KOHCYJbTAllUW, TEKYLIEro KOHTPOJSA, MPOMEXYTOUHOU
aTTecTallid, CAMOCTOSITEIbHOM U BOCIIUTATEIHHON PadOTHI:

— JIocKa y4eOHas,

— paboyee MecTO MpernojaBaTes;

— CTOJBI, cTyIbs (Ha 30 MecT);

— TEXHHYECKHE CpeACTBa (KOMIBbIOTEp C AOCTyNoM K MHTepHeT-pecypcam, MpOEKTOp
MEPEHOCHOMU, IKpaH, HATJSAHbIEC TTOCOOUS).

3.2. UndopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl

Jisa peanuzanuu MporpaMMbl OUOIHOTEUHBIH (GOHI 00pa3oBaTENbHON OpraHU3aINU
JIOJKCH UMETh TIeYaTHBIC W/WIIN JICKTPOHHBIC 00pa3oBaTeIbHbIC U HH(POPMAIIMOHHBIC PECYPCHI,
pexomenioBanabie ®YMO, 1St HCITOIB30BaHMSI B 00pa30BaTEIIBHOM TIPOIIECCE.

3.2.1. OcHoBHbIE MeYaTHBIE U3AAHUA

1. I'abpuensn, Oner CaprucoBuu. Xumus : ydeOnuk ans cryaeHtoB CIIO / O. C.
['abpuensn, U. I'. OctpoymoB. — 6-¢ uzn., crep. — Mocksa : Akanemust, 2020. — 238 c. : wi. —
(ITpodeccuonanbproe obpazoBanue). - ISBN 978-5-4468-8652-4. - TekcT : HEMOCPEICTBEHHBIH.

2. Xumus s npodeccuit M crienuaabHOCTEH TEeXHUYISCKOro Mpoduiis : y4eOHHK s
crynentoB CIIO / O. C. I'abpuensu, U. I'. Octpoymos. — 8-e u3zn., crep. — MockBa : AkaneMus,
2019. — 268 c. : un. — (IIpodeccuonansHoe oOpazoBanue). - ISBN 978-5-4468-8453-7. - Tekcr :
HENOCPEICTBEHHBIH.

3.2.2. OCHOBHBIE 3JICEKTPOHHbIC U3IAHUA
1. http://uchkopilka.ru/estestvoznanie - YuyeOHas komnuika.
2. http://vsempomogu.ru/kse/842-33.htm - Bcem momory.

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHHUKHU

1. Tabpuensn, Oner CaprucoBud. XuUMHUS @ TECThI, 3a7a4d U YIPAKHEHUS :
yaebHoe nocodue s cryaentoB CIIO / O. C. T'abpuensu, I'. T'. JIsicoBa. — 8- u3x.,
crep. — MockBa : Axkagemus, 2020. — 335 c. — (IlpodeccuonanbHoe obGpa3zoBaHue). -
ISBN 978-5-4468-9238-9. - TekcT : HEMOCPEICTBEHHBIH.

2. Epoxun, IOpuit MuxaiinoBuu. Xumusi s npodeccuii U crienuaibHOCTEN
TEXHUYECKOT0 U €CTeCTBEHHO-Hay4yHOro npoduieit : yueonuk ans cryaenros CIIO / 1O.
M. Epoxun, U. b. KoBanesa. — 7-e¢ uza., crep. — Mocksa : Akagemusi, 2020. — 496 c. —
(ITpopeccuonansHoe obOpazoBanme). - ISBN 978-5-4468-8661-6. - Texcr
HEIIOCPEICTBEHHBIN.
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4. KOHTPOJIb U OHEHKA PE3YJBTATOB OCBOEHUSA
OBIIEOBPA3OBATEJIbHON JUCIUITIJINHBI
Kontpons u omeHka pe3yiabTaToB OOy4YEHHsI OCYILIECTBISETCS IPEMNOaBaTeieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHIA U J1a0OpaTOpHBIX paboT, TECTUPOBAHUS, a TAKKE
O0yJalomUMHCS ~ MHIUBUAYAJIbHBIX  33JaHUH, TIPOEKTOB, HCCIECIOBaHMMA.
Pesynbratel 00y4eHHs ONpPENENsIIOT, YTO OOydYarolluecs JIOJKHBI
JEMOHCTPHUPOBATh MO 3aBEPIICHUU U3YyYeHUs TUCHUIUIMHBL Jjig GopMUpOBaHUS, KOHTPOJS U
OLICHKH PEe3YyJlbTaTOB OCBOCHUS y4eOHOW IUCHMILTUHBI HCIOJB3YETCSl CHCTEMa OLIEHOYHBIX
MEPONPUITHIA, MPeICTaBIAIoNIasi co00i KOMIUIEKC YYeOHBIX MEPONpPHUSITHIA, COTJIaCOBAHHBIX C

pe3ynbraTamMu  oOydeHuss U chopmymupoBaHHbiX ¢ yderoMm @DPI'OC COO (mpemMeTHbIC

BBIINTIOJIHCHUA

3HaTb, IIOHUMATb H

pe3ynbTaThl o auctumumae) u GIroC CI10

Ne | Mooynv/pazoen/ Pesynomam Ouyenounvlie mamepuannl OK/IIK/JIP
mema o00yuenus
Paznen 1. OCHOBBI CTpOEHUSA BEIIECTBA
1. Tema 1. 1. CocraBisiTh 1. Tect «CtpoeHue OK 01, JIP 10,
CrpoeHue XUMHYECKHE aTOMOB XHMHYECKUX JIP 19, JIP 20,
ATOMOB bopMyIbI } SJIEMEHTOB U NPHpOJia JIP 23
N— COCMHCHUH B XHMHYECKOHN CBSI3H.
COOTBETCTBHUH CO 2. 3agayy Ha COCTaBJICHHUE
SJICMCHTOB 1 CTETICHBIO XUMHYECKUAX POPMYIT
pupoaa OKHCIICHUS JIBYXaTOMHBIX
XUMHYECKON XUMHYECKHX COeIMHEHUN (OKCI/II[OB,
CBSI3H AJIEMEHTOB, HCXOIA | CYJIb(UI0B, THIPHIOB U
W3 BaJICHTHOCTHU U T.IL.).
anekTpooTpunaresn | 3. 3amaHus HA
BHOCTH HCTIOJIb30BaHUE
XapakTepru3oBaTh XAMHUYECKOW CUMBOJIUKH
XUMHUYECKUE Y Ha3BaHUU COEIUHEHUI
3JICMEHTHI B 10 HOMEHKJIaType
COOTBETCTBUU C UX | MEXIYHapOJHOTO COHO3a
MIOJI0’KEHUEM B TEOPETUYECKOU U
[IEPUONYECKOMN MPUKIAJHON XUMHUU U
crucTemMe TPUBHUAJILHBIX Ha3BaHUM
XUMHUYECKUX JUIS COCTaBIICHUS
anemenToB J[.1. XUMHUYECKHUX (HOpMYIT
MenneneeBa JIBYXaTOMHBIX
coelMHEeHUH (OKCU/IOB,
Cynb(hUI0B, THAPUAOB U
T.I.) U APYTUX
HEOPraHUYECKHUX
COECIUHEHNN OTAEIbLHBIX
KJIACCOB
2. Tema 1.2. 1. Tect «Metamumnueckue / | OK 01, OK 02,
[Tepuonnueckuii HCMCTAITMICCKUC JIP 10, JIP 19,
3aKOH M Ta0IHIa CBOHCTBA, JIP 20, JIP 23
ANEKTPOOTPHULIATENBHOCTD U
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JINGE

Menneneena

CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIO’KCHUEM B
MEPUOIUYECKON CUCTEME
XAMHYECKHX DJICMCHTOB
J.1. MennaeneeBay.

2. IlpakTrueckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXy CTPOCHHEM aTOMOB
XHMHYECKHUX 3JIEMEHTOB U
MEePUOIUYECKUM
W3MEHEHHEM CBOMCTB
XAMHYECKHX DJICMCHTOB U
UX COSOUHEHUU B
COOTBETCTBUH C
MMOJIOKEHHUEM
Ilepnonnueckoii cucreme.
3. IlpakTuxo-
OPUEHTHUPOBAHHBIC
TEOPETUUYECKHUE 3a]aHus Ha
XapaKTepHU3aLUI0
XHUMHYECKHUX 3JIEMEHTOB:
«MeTtamnmueckue /
HEMeTaJJINYSCKHE
CBOMCTBA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHX DJICMCHTOB B
COOTBETCTBUE C UX
AIIEKTPOHHBIM CTPOCHHUEM U
ITOJIO’KEHUEM B
MEePUOIUYECKON CUCTEME
XHUMUYECKHX DJIEMECHTOB
JI.1. MeHnaeneeBay

Paznen 2. Xumuueckue peakuuu

Tema 2.1.
Tuner

XUMHUYECKUX
peakuui

CocTaBisITh
peaxiuu
COEIMHEHMNS,
pas3oxKeHus,
oOMeHa,
3aMelleHus,
OKHUCIIATEIHHO-
BOCCTAHOBUTEILHEI
¢ peaknuu
CocTaBlsITh
ypaBHEHUS

XHUMHUYCCKUX

1. 3agauy Ha COCTaBJICHHE
YpPaBHEHUU pEaKLUi:

— COeUHEHUS,
3aMeIleHMs], pa3JIOKEHUS,
oOMeHa;

— OKHMCJIUTEJIbHO-
BOCCTAaHOBHUTEIBLHBIX
peakuuii ¢
HCIIOIL30BaHUEM METOIa
AIIEKTPOHHOTO OanaHca.
2. 3aa4u Ha pacyer
Macchl BeIeCTBa UIIH
00BéMa

OK 01, OK 04,
JIP 10, JIP 19,
JIP 20, JIP 23
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Tema 2.2.
DNEKTPOIUTHYE
cKas
JUCCOLMAIUS U
HOHHBIN 00MeH

PEaKIuu HOHHOTO
obMeHa ¢
y4acTueM
HEOPraHMYECKUX
BEILIECTB

ra3oB [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY
OJIHOTO M3 YYaCTBYIOLIUX
B PEAKILIMU BEIECTB;
pacdEThI

Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKLUH, €CIU
OJIHO M3 BEIIECTB UMEET
IPUMECH;

1. 3amanus Ha
COCTaBJICHUE
MOJICKYJISIPHBIX U MOHHBIX
peakuuii ¢ yqacTuem
KHCIIOT, OCHOBaHUI U
COJIEHN, YCTAaHOBJIEHUE
M3MEHEHHUS KUCIOTHOCTH
cpenbl

JIP 10, JIP 19,
JIP 20, JIP 23

Paznen 3. CTpOGHI/Ie M CBOMCTBaA HCOPraHNYCCKUX BCIICCTB

Tema 3.1.
Knaccudukanus
, HOMEHKJIaTypa
U CTPOCHHE
HEOpPraHUYECKU
X BEIIECTB

Kiaccudummpopar
b HEOPTraHUYECKUE
BEIIESCTBA B
COOTBCTCTBUU C UX
CTPOCHHEM
YcranaBauBaTh
3aBUCHMOCTD
¢buzuko-
XUMHYECKHUX
CBOICTB
HEOPraHUYECKHUX
BEIIECTB OT
CTPOEHHUS aTOMOB
Y MOJIEKYJI, a
TAKXE TUIIA
KPUCTAJUIMYECKOU
peleTKu
HccnegoBaTh
KaueCTBCHHBIC
peakiuu
HCOpFaHI/I'-IeCKI/IX
BEIIECTB

1. Tect «Homenknatypa u
Ha3BaHUE
HEOPraHWYECKUX BEILECTB
UCXOJS U3 UX
XUMHUYECKOH (hOpMYIIBI
WM COCTaBJICHUE
XUMHUYECKOH (hOpMYIIBI
UCXOJS U3 Ha3BaHUs
BELIECTBA 10
MEKTYHApOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3agauM Ha pacyeT
MaccoBOM J0JH (Macchl)
XMMHUYECKOTO DJIEMEHTA
(coenuHeHUsT) B MOJIEKYJIE
(cmecn).

3. [IpakTuueckue 3agaHust
Mo KJaccu(puKaIluu,
HOMEHKJIAType U
XUMHUYECKUM (hopMyriam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTrueckue 3aJaHust
Ha OIIpE/IETICHUE
XUMUYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBSA3H U

OK 01, JIP 10,
JIP 19, JIP 20,
JIP 23
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Tema 3.2.
dusuko-
XHUMHAYECKHE
CBOMCTBa
HEOPraHUYeCKH
X BEIIECTB

Tema 3.3.
WNnentuduxarus
HEOPTaHHYECKUX
BEIIIECTB

THIIA KPUCTAIIINYECKON
PEIIETKH.

1. Tect «OcobeHHOCTH
XHMHYECKHUX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHJIOB U COJICH.
2. 3aga”usa Ha
COCTaBJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIUH C
y4acTHEM MPOCTHIX U
CJI0’KHBIX
HEOPraHUYECKUX
BEIIIECTB: OKCHIOB
METaJIJIOB, HEMETAJUIOB U
aM(pOTEPHBIX DJIEMECHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH U
amM(OTepHBIX
THAPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTePU3YIOIINX UX
CBOICTBA U CIOCOOBI
MOJIyYEHUSI.

3. ITpakTuko-
OPHECHTHPOBAHHBIC
TEOPETHYECKHUE 3aJaHuUs
Ha CBOICTBA U MOJTy4YECHHE
HEOPraHUYECKUX
BEIIIECTB.

OK 01, OK 02,
JIP 10, JIP 19,
JIP 20, JIP 23

1. ITpakTHko-
OPUEHTHPOBAHHBIE 3a]JaHUS
10 COCTABIICHUIO
XAMHYECKHUX PEaKIUi ¢
Y4aCTHEM HEOPTaHMYECKUX
BEIIIECTB, UCIIOJIH3YEMBIX
JUTSL UX UICHTU(UKALINN.

OK 01, OK 02,
OK 04, JIP 10,
JIP 19, JIP 20,
JIP 23

Pa

30C1 4, CTpOCHI/Ie U CBOICTBa OpPraHNYCCKUX BCHICCTB

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIIECTB

Knaccugpunuposar
b OpPraHUYEeCKUe
BEIICCTBA B
COOTBETCTBHUH C UX
CTPOCHHEM
YcranaBiauBaTh
3aBUCHMOCTD
¢buzuko-
XAMHYECKHUX

1. 3agaHus Ha COCTaBIICHUE
Ha3BaHUN OPTraHUYECKUX
COCIUHEHHH I10
TPUBHAIILHON WIH
MEXIyHAPOAHOU
CHCTEMaTUYCCKOU
HOMEHKJIaType.

2. 3aaHus Ha COCTaBJICHHUE
MTOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpraHWYECKHUX BEIECTB

OK 01, IK
1.2., JIP 10, JIP
19, JIP 20, JIP
23
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CBOWCTB

OTACJIBHBIX KJIACCOB.
3. 3amauu Ha ONpeeTeHUE

OpraHUYECKHUX
BEIECTB OT npocTeiei ii)OpMy.HH
OpraHUYeCKON MOJICKYJIbI,
CTPOCHHS MOJICKYJI
u HCXOIS U3 DIIEMEHTHOIO
CClIeoBath coctaBa (B %).
Ka4eCTBEHHBIE
9. | Tema4.2. 1. 3amanus Ha coctabienue | OK 01, OK 02,
o eaKInu N
CsoiicTBa P YPAaBHEHUN XUMUYECKUX OK 04, IIK
OpraHUYECKUX .
OpraHMHYCCKHIX P . peaKiuii ¢ yqactuem 1.2., JIP 10, JIP
COCIMHCHUU COCIMHCHUUN
OPraHUYEeCKUX BEUIECTB HA 19, JIP 20, JIP
OTIEIbHBIX
OCHOBAHMU UX COCTaBa U 23
KJ1aCCOB
CTPOCHHS.
2. 3agaHusa Ha COCTaBJIEHUE
ypaBHEHUN XUMHUYECKHUX
peakuuid,
WJUTIOCTPUPYIOIIHX
XUMHYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS JTaHHBIX
peaKIMil ¥ TeHeTUYECKON
CBSI3U OPTraHUYECKHUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. Pacuernsble 3aga4yu o
YPAaBHEHUSM PEaKIUiM C
y4acTUEM OPTaHUYECKUX
BEIIECTB.
10. | Tema 4.3. 1.IlpakTuko- OK 01, OK 02,
Unentudukanus OpPHUEHTHUPOBAHHBIE 3aJaHUs
b
OpPraHNYECKUX 10 COCTaBJIEHHIO
P . 1.2., JIP 10, JIP
BEIIECTB, UX XAMHYECKHUX pEeaKIuii ¢
’ p 19, JIP 20, JIP
3HAYEHUE U y4acTHEM OPTaHUYECKUX 23
MIPUMEHEHUE B BEIIECTB, B T.4.
OBITOBOM U HCIIOIB3YEMBIX IS UX
Y
MIPOU3BOJICTBEHHO UACHTU(PUKAIIIH B OBITY U
U IeSTEeIbHOCTH MIPOMBIIIIJICHHOCTH.
yeJIoBeKa.
Paznen 5. Kunetndeckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH TPOTEKAHUS
XAMHYECKHUX PEaKUi
11. | Tema 5.1. XapakrepuszoBatrb | [IpakTuxo- OK 01, OK 02,
CxopocTb BIIUSIHHE OPUCHTUPOBAHHBIC K 1.2., JIP
XUMAYECKHX KOHLIEHTPAIUK TCOPETHYCCKHE 3alannd Ha | 10, JIP 19, JIP
. aHanm3 GaKTopoB
peakuuu. pearupyronmx ¢ POB, 20, JIP 23
- BIMAIONINX HA U3MEHEHUE
MMHHECKOC BEIICCTB 1 CKOPOCTH XUMHUYECKOU
paBHOBECHE TEMIIEPaTyphl Ha peaxuun. TIpakTHKo-

CKOPOCTb

OPHUCHTHUPOBAHHLIC 3aJaHUA
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XUMHUYCCKUX
peakuui
Xapaktepu3oBaTh
BIIMSTHHE
W3MEHEHUS
KOHIIEHTpaLuu
BEILIECTB, PEAKIIUU

Ha IPUMEHEHUE TPUHIUIA
Jle-IllaTennse mia
HAaXO0’JICHUS HAMpPaBJICHUS
CMEIIICHUSI pABHOBECHUS
XUMHUYECKOHN peakiuu 1
aHanu3 (HaKToOpOB,
BIIMSIONINX HA CMEIICHUE
XUMHYECKOT'O PAaBHOBECHSI.

cpenbl U
TEeMIIepaTyphl Ha
CMEIIICHUE
XAMHYECKOTO
paBHOBeECHUS
Paznen 6. PactBophl

12. | Tema 6.1. Pazanuath 1. 3agaun Ha OK 01, OK 04,
HonsTne o HWCTUHHBIE npuroTtoBieHue pacrsopon. | [IK 1.2., JIP
pacTBopax PacTBOpBI 2. IpakTuko- 10, JIP 19, JIP

Uccnenosath OpPUEHTUPOBAHHBIE 20, JIP 23
¢bu3uKo- pacyeTHbBIC 3a/IaHKS Ha

XUMHYECKHE JIMCTIEPCHBIE CUCTEMBI,

CBOMCTBA UCIOJIb3yEMbIE B OBITOBOM

MCTHHHBIX Y TIPOU3BOJICTBEHHOM

pacTBOPOB JIeITCIIHHOCTH YEIOBEKA.

13. | Tema 6.2. [TpakTrdeckas pabora OK 01, OK 02,
I/IccgeleBaHHe [Mpurorosienue pacteopos | OK 04, OK 07,
CBOUCTB K 1.2. JIP
PacTBOpoB 10, JIP 1’9, JIP

20, JIP 23
Paznen 7. Xumust B ObITY ¥ IPOU3BOICTBEHHOM JIEATEIHHOCTH YeIOBEKa

14. | Tema 7.1. OneHnBaThL Keiic (c yuerom Oyaymieit OK 01, OK 02,
Xumust B OBITY B | mocieicTBHS po¢eCCUOHAIBHON OK 04, OK 07,
TIPOM3BOACTBCHHO | Gr 1100l 1 JEATENHLHOCTH) K 1.2., JIP
Ee?IZ;LTeeIiIaBHOCTH MPOU3BOACTBEHHO | BO3MOXHBIE TEMBI KEHCOB: 10, JIP 19, JIP

U IeATeNbHOCTHU 1. IloTemnenue Kimmara u 20, JIP 23

qenoBeKa ¢
HO3UIINH
9KOJIOTUUECKOM
0€30IMaCHOCTH

BBICBOOOKICHHE T'a30BbIX
THJIPATOB CO JTHA OKEaHa.

2. bynyue matepuansl
JUI aBUa-, MAallIMHO- U
npUOOPOCTPOCHUSI.

3. HoBble maTepuaiibl s
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTENFHBIX MPETapaToB.
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