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1. OBILIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIIEOBPA3OBATEJIBHON JUCIATIIIMHBI «XUMMUS»

1.1. MecTo IMCHUILUIMHBI B CTPYKTYpe OCHOBHOH NpPOo()ecCHOHAJBLHOH 00pa3oBaTe/IbHOMI
NPOrpaMMblI

OOmeoOpa3oBaTelibHass ~ AWCHHIUIMHA — «XUMHS»  SBISETCS  00S3aTENBHOH  YacThIO
00m1e00pa3oBaTeIpHOrO MUKIA 00pa3oBareabHOUW mporpamMMbl B cootBerctBuu ¢ ®I'OC CIIO mo
cnemmaibHocTa 54.02.01 « Au3aiin»

TpymnoeMKOCTh TUCHMIUIMHBI «XUMUSD» COCTaBIseT 72 4aca, W3 KOTOPHIX 64 "aca - 0a30BBIH
Moayiab (6 pa3menoB) u 8 4YacoB - MPHUKIAAHOM MOAyib (1 pasmen), BKIIOYAONIMN MPaKTUKO-
OPUEHTHUPOBAHHOE COJIEpPKaHNE KOHKPETHOM CIenalbHOCTH

[IpuknanHoit Moynb BKIIIOUAeT OAMH pasnen. Pazaen 7 «Xumus B ObITY M IPOU3BOJICTBEHHOM
NESITETFHOCTH YETIOBEKa» pealln3yeTcs Ui Bcex Mpodeccuil/crennalibHOCTEN Ha MaTepHralie KecoB,
CBSI3aHHBIX C HKOJIOTMUECKON OE€30MaCHOCThIO M OLEHKOM MOCIeICTBUN OBITOBON U MPOU3BOICTBEHHON
NEeSITEIbHOCTH, T10 oTpacisiM Oyayiiei npodecCHoHaIbHON AESITENbHOCTH O0yJatOIINXCS.

1.2 leau ¥ ni1IaHUpyeMble pe3yJbTaThl 0CBOCHHS TUCHUIINHBI

1.2.1. eau 1 33724 AU CHUTLIHHBI

DOpMHUPOBAHHE Y CTYACHTOB XHUMHUYECKOW COCTABISAIONIEH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa KaK OCHOBBI TPUHATHS PEHICHWH B JKW3HEHHBIX H IPOU3BOJICTBCHHBIX CHUTYAIlUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOTHOM cpeie.

3amaun JUCIUIUINHEL:

1)chopmupoBarh TMOHUMaHHE 3aKOHOMEPHOCTEH MNPOTEKAHHS XHMHYECKHX IPOIECCOB W
SIBICHUM B OKpYXKalolled cpene, IEeJOCTHOM HaydHOM KAapTUHBI MHUpa, B3aUMOCBSI3M H
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (HOPMYJIBI HEOPIraHHYECKMX W OPraHUYECKHMX BEIICCTB, YpPaBHEHHS
XUMHUYECKUX PEaKIHH, OOBSICHIATH MX CMBICI, HHTEPIIPETUPOBATE PE3YIBTATH XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HABBIKM MPOBEACHHS MPOCTEHIINX XUMHUYCCKAX OSKCIEPHUMEHTATBHBIX
HccaeoBaHUN ¢ cOoOMOIEHUEeM TIpaBuil 0e30macHOro oOpalieHusi ¢ BEIeCTBaMH U J1ab0paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMCHHUS HCIOJB30BaTh HHGOPMAIMIO XMUMHUYECKOTO XapakTepa W3 PasIndHbIX
HUCTOYHUKOB;

5) chopMupoBath YMEHHUS MPOTHO3UPOBATH MOCICACTBUS CBOCH IEATCILHOCTH U XMMUYECKUX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX IPOIIECCOB;
6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH TOCTHKCHUN XHMHUYECKOW HAYKH M TEXHOJOTHH IS

Pa3BUTHS COLMATILHON U TPOU3BOCTBEHHOM cdep.

1.2.2 Ilmanupyemble pe3yJbTaTbl OCBOCHHSI 001Ie00pPa30BaTeJbHOW IMCUMILVIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe ®PI'OC COO



Kox u HaumenoBanue
(bopmMupyeMbIx
KOMIETEHIINN

IImannpyemble pe3yabTaThl OCBOCHHUS JIUCITUIIINHEI
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I[I/ICL{I/IHJH/IHapHHe2

OK 01. Berbupatb
CTIOCOOBI pelIeHHUS
3ajaq
npodeccnoHaIBHO N
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUUHBIM
KOHTEKCTaM

B yacTu Tpya0BOr0 BOCIMTAHMS:

-TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH MAacTepCTBa,
TPYAOTIO0HE;

- TOTOBHOCTH K aKTUBHOM JIeATEIIbHOCTH
TEXHOJIOTUYECKON U COIMAILHOM HAIPaBJICHHOCTH,
CIOCOOHOCTh WHUILIUAPOBATH, MJIaHUPOBATH u
CaMOCTOSITEJILHO BBHITIOJHATH TAKYIO JACSITEIILHOCTD;

- MHTEpEC K pa3nuuHbiM cdepam mpodeccuoHaIbHON
JIeATEIIbHOCTH,

OBaanenue YHHMBepCAJIbHbIMH Y4eOHBIMHU
NMO3HABATEJIbHBIMHM IeHCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE NeiiCTBH:

- CaMOCTOSITENHHO (OPMYIHPOBATh U  AKTYyaJIU3UPOBATh
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH  TPU3HAK WU
OCHOBAHUS JUIsl CPaBHEHM S, KIIacCU(PUKAIIMK 1 0000IIeHNS;
-ONpEeACNATh LEIU JIeATeIIbHOCTH, 3a/laBaTh IMapaMeTpbl U
KPUTEPHUU UX JOCTIKECHUS,

- BBISIBIATh  3aKOHOMEPHOCTM M NPOTHBOPEUYUS] B
paccMaTpUBaEMbIX SABJICHUSX;

- BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJIbTaTOB LEJISIM, OLEHHMBAaTb PHUCKU
MOCJIEICTBUM JEATEIbHOCTH;

-BJIQJIETb CHUCTEMOW XHMMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOITIOJIATAIONIUE TOHATUS (XUMUYECKHUU SIIEMEHT, aTOM,
3JIEKTPOHHAst 000JI04YKa aroma, S-, P-, d-3JEKTPOHHBIC OpOUTAIIH]
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD,
CTENeHb OKHUCIICHUS, XUMUYECKasi CBS3b, MOJIb, MOJISIPHAsI Macca,
MOJISIDHBIA ~ 00BEM, YyIJIEpOAHBIM  CcKeneT, (YHKIMOHATbHAS
rpynmna, paaukai, H30MEpHs, M30MEpPbl, TOMOJIOTHUYECKHN P/,
TOMOJIOTH, YIJIEBOJAOPOABI, KHUCIOPOA- M  a30TCOJICpPKAIINE
COCMHEHUS, OMOJIOTMYECKH AaKTHUBHBIC BeIIeCTBA (YTJIE€BO/IBI,
JKUPBI, O€NKH), MOHOMEp, TOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS, KPUCTALIMYECKAsT PelIeTKa,
THUTIBI XUMHYECKUAX peakiuit (OKHCTUTENHHO-
BOCCTAaHOBUTENbHBIE, 53K30- U HHAOTEPMHUYECKUE, pPEaKLIUu
WOHHOTO OOMEHA), pacTBOp, OAJIEKTPOJHUTHI, HEIICKTPOJIHUTHI,
ANEKTPOIUTUYECKAS AUCCOUAIIS, OKUCITUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM peakiuu, XUMHUYECKOE pPaBHOBECHE),
TEOPUHU U 3aKOHBI (TEOPUS] XUMUYECKOTO CTPOCHUS OPraHUYEeCKUX
BemiectB  A.M. bByriepoBa, Teopus  3IEKTPOIUTHUYECKOM]
aucconuanuu, nepuoandeckuid 3akon .M. MennaeneeBa, 3akoH
COXpAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3BIK
XUMHH, (PAKTOJOTHYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe,
MOJIydeHUM U  Oe30MacHOM  HUCIHOJB30BAaHUU  BaKHEHIIMX
HEOPraHMYECKUX U OPraHMYeCKUX BEHIeCTB B OBITY U
MPAKTHYECKOH JAEATeIbHOCTH YeJIOBEKa;

YMETh BBISBIATH XapaKTEpPHbIE NPHU3HAKK U B3aUMOCBS3b
W3YYEHHBIX MOHSATUMN, MPUMEHSTh COOTBETCTBYIOUIUE MOHSITHUS
IpU ONHCAHUU CTPOCHUS M CBOMCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEUIECTB W MX NPEBpallleHU; BBISABIATH
B3aMMOCBSI3b ~ XMMUYECKMX 3HAHUW C  TOHATHSAMU W
MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;
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- pa3BUBaTh KPEATUBHOE MBINIJICHUE
KU3HEHHBIX TIPOOIEeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE €CTBHS:

- BJIQJIETh HAaBBIKAMH  Y4€OHO-HCCIIEAOBATEIILCKON U
MPOCKTHON  JCATENBHOCTH,  HAaBBIKAMH  pa3peIICHUS
mpooeM;

- BBIABIAATh  NPUYUHHO-CJICJICTBEHHBIC  CBS3UM W
aKTyaJIM3MpOBaTh  3a7ady, BBIIBUTATh THUIOTE3Y €€
pENICHHs, HAXOIUTh APTYMEHTHI JUIS JI0KAa3aTelIbCTBA CBOUX
YTBEPKICHHM, 3a/1aBaTh TapaMeTPhl U KPUTEPUH PEIICHHUS,
- QaHAJTU3UPOBATH MOJTydYECHHBIC B XOJIC PEIICHUS 3a1aUH
pe3yNbTaThl, KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTH,
MTPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeTh IIEPCHOCHUTh 3HAHUS B TII03HABATCIBHYIO |
MPaKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHUS U3 PAa3HbBIX MPEAMETHBIX
oOmacrei;

- BBIJBUTaTh HOBBIE WJIEW, IMpeajaratb OpHUTHHAIbHBIE
MOAXO/IbI U PEILICHUS;

- CHOCOOHOCTh HMX HCIIOJNb30BaHHS B IO3HABaTEIbHOU U
COLIMAJILHOM MPaKTHKE

IpU  PELICHUU

- YMETb UCINOJIb30BaTh HAUMEHOBAHUS XUMUUYECKUX COEIMHEHUN
MEKIYHAPOJHOTO COK3a TEOPETUYECKON U NMPUKIAJIHON XUMUHU
U TPUBUAIbHbIE HA3BaHMs BAXXHEMIIMX BEIIECTB (3TUJIEH,
aleTWwieH, rMuepuH, (enon, ¢dopmanpaerua,  yKCycHas
KHUCJIOTa, TJIMLIMH, YrapHbIA Ta3, YIVIEKUCIBIM Tra3, aMMHaK,
raiieHas W3BECTb, HEralieHas HW3BeCTb, NHUTbEBas COAA W
JIpYTUX),  COCTaBIATH  (OPMYyJbl  HEOPraHUYECKUX U
OpraHUYECKHUX BEIECTB, YPABHEHMS] XHUMHYECKHX PpEaKIIUM,
OOBSACHATH UX CMBICI; TIOATBEPKIATh XapaKTepHbIe XMMHUECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMM 3KCIIEPUMEHTAMH H
3alUCSIMH YPAaBHEHUN XUMUYECKUX PEAKIIHL;

- YMeTb YCTaHaBJIMBaThb MPUHAJIEKHOCTh  HU3YUYEHHBIX
HEOPraHUYECKUX U OPraHMYeCKHUX BEIIECTB K ONpeAesIeHHbIM
KJIaccaM M TpyIIaM COeIMHEHUHN, XapaKTepru30BaTh UX COCTaB U
BOKHEHIIIME CBOMCTBA; OMPEACNISATh BUAbI XUMHUYECKUX CBS3EH
(KoBaJIeHTHasi, WMOHHAs, METAJUIMYecKas, BOJOPOJHAs), THUIIbI

KPUCTAJUTMUECKUX PEIHIEeTOK BEHIECTB; KJIacCU(UIMPOBATDH
XUMHYECKUE PEaKINH;
- chopmupoBaTh MIpeICTaBICHHUS: 0 XUMHYECKOU

COCTAaBIISAOLIEH €CTECTBEHHOHAYYHOUM KapTHHBI MUPA, POJIM XUMUU
B [O3HAHUU SIBJICHUH MPHUPOAbI, B (POPMHPOBAHMM MBIIUICHUS U
KyJIbTYpbl ~ JHYHOCTH, €€ (YHKIMOHAIBHONH TIPaMOTHOCTH,
HEO0OXOIUMOM JIsl pellIeHHs TPAKTHUECKUX 3a]1a4 U SKOJIOTMYECKH
000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHON
cpene;

- yMeTh MPOBOJUTH pPAacCyeThl IO XUMHUYECKHUM (opMmylaMm U
VPAaBHEHUSM  XHUMHUYECKUX  pEaKIHi ¢  HCIOJIb30BaHUEM
bu3nyecKuX  BENMYUH,  XapaKTEepU3YIOIIUX  BelleCTBA C
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, 0O0beMa (HOpPMAaJbHBIE
YCIIOBHSI) Ta30B, KOJMYECTBA BELIECTBA; UCIIOIb30BAaTh CHCTEMHBIE
XUMHYECKUE 3HAHMS U1l TPUHITHS PEHIeHHH B KOHKPETHBIX
PKU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX C BEHIECTBAMH M UX

IMPUMCHCHUCM.




OK 02. Mcnoap30BaTh
COBpEMEHHBIE CPEJICTBA
MOVCKa, aHATIN3a U
MHTEPIPETAINN
MH(bOpMAIU 1
H(pOpPMAIIMOHHEIE
TEXHOJIOTUH IS
BEITIOTHEHUS 32,144
pohecCuoHaATBHOM
NeSATeNbHOCTH

B o0siacTH HEHHOCTH HAYYHOT'O IO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33pPECHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTe
KYyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPILICHCTBOBAHUE SI3IKOBOM M YHUTATEIbCKOM
KyJbTYpbl KaK CpPEJICTBA B3aUMOJECHCTBUS MEXKIY JIOJbMU U
MO3HAHUS MUPA;

- OCO3HAHME IEHHOCTH HAyYHOM  JESATEIbHOCTH,
TOTOBHOCTH OCYILIECTBJISATH MIPOEKTHYIO i
HCCIIEIOBATENBCKYIO JIEATEIbHOCTh HWHIMBUAYAJIBHO H B
TpymIme;

Osaanenue YHHMBEPCAJIbHBIMH
NO3HABATEJbHBIMH JAeiiCTBUSIMMU:

B) padora ¢ ungopmanueii:

- BIIQJICTh HABBIKAMH TIOJydeHUs WHOOpMAIUU W3
HWCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISATh
MOWCK, AaHajiu3, CUCTEMATH3alMI0 W  HHTEPIPETALUIO
“H(pOpMAIIUK Pa3TUIHBIX BUIOB U (GOPM MPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ y4ETOM
Ha3Ha4YeHHUS WH(pOpMaNUM W IIEJIEBOW ayJUTOpPUH, BBHIOMpas
ONTUMAIBHYIO (OPMY IIPEICTABIICHHS M BU3YAIH3allNH;

- OIICHHBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nHpOpMaIlUKM, €€ COOTBETCTBHE IPABOBHIM M MOPAIBHO-
3TUYECKUM HOpMaM;

- WCIIOJb30BaTh  CPEeACTBA  HMH(POPMAIMOHHBIX M
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKaTUBHBIX M OpPraHM3allMOHHBIX  3aJa4  C
COOIOICHHEM TpeboBaHuU SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PecypcocOepeKeHus, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HMH(MOPMALMOHHON 0€30MacHOCTH; -
BIIQJIETh HABBIKAMU PACMO3HABAHUS U 3aIIUTHI UH(POPMAIIHH,
nH(OPMAMOHHON OE30MMaCHOCTH JTUYHOCTH;

Y4eOHbIMU

- YMETh IUIAHUPOBATh W  BBHIMOJHATH XUMUYCCKHIA
OKCHEPUMEHT (IIPEBPALLEHUS OPraHUYECKUX BELIECTB IIPU
HarpeBaHuy, MOJY4YEHHE ASTHJIEHA M H3YyYEHUE €ro CBOMWCTB,
KayeCTBEHHbIE PEAKLUM Ha aJbJETUbl, Kpaxmaja, YKCYCHYIO
KHUCJIOTY; JeHaTypauusi O€lKOB IpU HarpeBaHUU, LIBETHBIE
peakuuu OeNKOB; MPOBOJUTH pEaKIMH HOHHOTO OOMEHa,
ONPENEINATh CPEly BOJIHBIX PAaCTBOPOB, KAUECTBEHHbIE PEAKIIUU
Ha cyinbdar-, kapOoHaT- W XJIOpPUJI- AHUOHBI, Ha KaTHUOH
aMMOHMSI; pellaTh SKCIEPUMEHTAJIbHBIE 3a/laud 10 TeMaM
"Metamibl" u "Hemeramibl") B COOTBETCTBHM C INpaBUIIaMU
TeXHUKU O€30MacHOCTH TpH OOpalleHuH C BEIeCTBAMH U
1abopaTOpHBIM  00OPYIOBAaHUEM; TPEIACTABIATH PE3YAbTAThI
XMMHUYECKOTO DJKCIEepUMEHTa B (opme 3amucu YypaBHEHMM
COOTBETCTBYIOIIUX peaKiuii u (GopMymupoBaTh BHIBOJBI HA
OCHOBE ATHX PE3y/IbTaTOB;

- YMETh aHAJIM3UPOBATh XHMHUYECKYIO HH(MOpMaIHIO,
MOJIyYa€MYyI0 U3 Ppa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmaruu, cetb HTEpHET 1 IpyTHE);

- BJIa/IETh OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHUS
BEUIECTB UM XUMHUYECKHUX SBJICHUN (HAOMIOJIEHHE, H3MEpEHHE,
JKCIIEPUMEHT, MOIETTUPOBAHUE);

- YMETb MPOBOJUTH PAacUYeThl O XUMHUYECKUM (popmyrnam
U ypaBHEHHUSM XUMHUYECKHX pEaKIUil C HCIOIb30BaHHUEM

(1)I/ISI/II'ICCKI/IX BCJIMYHH, XapPaKTCPpU3YIOMUX BCIIECTBa C
KOJMYECTBEHHOM CTOpPOHBI: MACCHI, o0bema (HOpMaHBHHe
YCJ'IOBI/ISI) Ia30B, KOJIN4YECCTBaA BCIICCTBA, HUCIIOJIB30BAaTh

CUCTCMHBIC XUMUYCCKHUC 3HAHUA I IIPUHATHUA peH_IeHI/Iﬁ B
KOHKPCETHBIX JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIICCTBAMU
" UX NPUMCHCHUCM




OK 04. DddexrrBHO
B3aMMO/ICMCTBOBAaTh U
paboTaTh B KOJJICKTHBE
1 KOMaH/IC

- TOTOBHOCTb K CAaMOpPa3BUTHUIO, CaMOCTOSATEIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIAJICHHE HaBBIKaMHU y4eOHO-HCCIIE10BATENBCKOH,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

OBiaieHHe  YHUBEPCAJIbHBIMH  KOMMYHHMKATHBHBIMH
ACHCTBUAMM:

0) coBMecTHas1 1eATeJIbHOCTD:

- IIOHMMAaThb W MCHOJIb30BaTh  IPEHUMYILECTBA
KOMaH/JHOW ¥ UHJIMBUTyallbHOU paboThI;

- IIPUHAMATh  LE€IM  COBMECTHOW  JESATENBbHOCTH,
OpraHM30BBIBATH M KOOPAWHUPOBATH JEUCTBHS IO €€
JOCTH>KEHHMIO: COCTaBJIATh IUIAH JEHUCTBHUM, paclpeleNsTh
POJIM C yU€TOM MHEHUU YJaCTHHKOB OOCYXJaTh Pe3yiabTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX

peansHOTO, BUPTYAIBHOTO u KOMOWHUPOBAHHOTO
B3aUMOJICHCTBHS,
- OCYIIIECTBIISTh IMO3UTHUBHOE CTpaTernyecKoe

TOBE/ICHUE B PA3JIMYHBIX CHTYAIHSX, MPOSBJISATH TBOPUYECTBO
1 BOOOpakeHue, ObITh MHUIIMATUBHBIM

OBJ1agenue YHHUBepCaJIbHbIMHA PeryjasiTHBHbIMH
JAeMCTBUSIMU: T) NPUHATHE ceOsl M IPYTUX JIKOJeii:

- MPUHUMATh MOTHBBI M apryMEHTBI JPYrHX JIOACH
IIPH aHAJIU3€E PE3YJIbTATOB JCATECIILHOCTH;

- MPHU3HABATh CBOE IMPABO M MPaBO JPYrUX JIIOJCH Ha
OIIINOKU;

- pa3BHBaTh CIHOCOOHOCTh MOHHUMATh MHUP C IO3HUIMH
JPYroro 4ejoBeKa;

- YMETh IUIAHUPOBATh U BBINOJHATH XUMUYECKUN IKCIEPUMEHT
(mpeBpallleHHsT OPraHMYECKUX BELIECTB IIPU HarpeBaHUM,
MOJIyYEHUE STWIIEHA M H3Y4YEHHE €r0 CBOWCTB, KaueCTBEHHBIE
peakuuu Ha anbJerujbl, KpaxMmal, YKCYCHYIO KHUCIOTY;
JeHaTypauus O€JIKOB IpU HAarpeBaHUU, IIBETHbIE pEAKIHUU
OCJIKOB; MPOBOAUTH PEAKIUM HOHHOTO OOMEHa, OMpPENeysiTh
Cpedy BOJHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIINU Ha CyIbdart-,
KapOOHAaT- M XJIOPHUJ- aHUOHBI, HA KaTHOH aMMOHHUS; peIlaTh
SKCIIEPUMEHTAJIbHBIE 3a/1a41

no temam "Mertamiel" u "Hemeramiel") B COOTBETCTBUM C
IpaBWIaMHU TEXHUKM O€30MacHOCTH MpH OOpalieHuu C
BELIECTBAMHU U J1a0OpaTOPHBIM 000PYAOBAHUEM; IPEICTABIISTD
pe3ynbTaThl XHMHUYECKOTO JKCIIepUMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuid u (HopMyIupoBaTh
BBIBO/IbI HA OCHOBE ATHX PE3YJIbTATOB;




OK 07. CoaelicTBoBaTh
COXpaHEHHIO
OKpYKarollEen Cpebl,
pecypcocOepexeHHIo,
[IPUMEHSTH 3HAaHUsI 00
M3MCHCHHUH KITMMATa,
[TPUHITAIIBI
OEepEKITUBOTO
MPOU3BOJICTBA,

A (EeKTUBHO
eCTBOBATH B
YpE3BBIYANTHBIX
CUTYaITUIX

B o0s1acTH 3K0/10rMYE€CKOr0 BOCIIMTAHUSA:

- C(OPMHUPOBAHHOCTh  JKOJOTMYECKOH  KYJIBTYpBHI,
IIOHMMAaHHE BIUSHUS COLIMAIbHO-3KOHOMHUYECKUX IMPOLIECCOB
Ha COCTOSIHUE NMPUPOJHOM M COLUMAIBHOW CPEbl, OCO3HAHUE
rJ1I00aIBHOTO XapaKTepa dKOJOTHUECKUX Ipooiem;

- IJIJAHUPOBAaHUE W OCYLIECTBIEHUE [JEHUCTBHU B
OKpYXKalolllel CpeJie Ha OCHOBE 3HAHUS LEJEed yCTOMYMBOIO
Pa3BUTHSI YEIIOBEUECTBA;

AKTHUBHOE  HENpUATHE JCUCTBUM, MPUHOCAIIMX BpEX
OKpYKarollen cpene;
- yMeHue IIPOTHO3UPOBATH HeOJIaronpusITHbIE

9KOJIOTHYECKHE ITOCIEACTBUS MPEINPUHUMAEMBIX JICHCTBUM,
MpeoTBpaIlaTh UX;

- pacuIMpeHue ONBITA JAEATEIBHOCTH SKOJOTHYECKOU
HaIlpaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMU Yy4eOHO-UCCIIEIOBATEIbCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

- chopMHpOBaTh  MPEACTABICHHUS: O  XUMHUYECKOU
COCTABJISIIOIIEH E€CTECTBEHHOHAYYHOH KapTHHBI MHUpA, POJHU
XMMUU B TIO3HAHUM SIBICHUH TPHPOJBI, B (POPMUPOBAHUH
MBIOUJICHUA W KYJIbTYPbl JIMYHOCTH, €€ (bYHKHI/IOHaJII)HOI\/JI
T'paMOTHOCTH, HGO6XO[[I/IMOﬁ JId pCHICHUA MMPAKTUYICCKUX 3a1a1
U DKOJIOTHYECKM OOOCHOBAaHHOTO OTHOMIICHHSI K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpele;

- YMETh co0mo1aTh IIpaBUIIa 9KOJIOTUYECKH
1es1eco000pa3HOro MOBEIEHUS B OBITY U TPYAOBOU JESTENBHOCTH
B IIEJSIX COXPAaHEHHS CBOETO 3JI0POBbS M OKpY)Karomien
IIPUPOJHON CpEIpl; YUYUTHIBATH OINACHOCTH BO3JACHCTBHS Ha
JKUBBIC OPraHU3Mbl OMNPCACIICHHBIX BCIICCTB, MOHWMAs CMBICII
MOKAa3aTelsl MPEAEIbHON TOIYCTUMON KOHIIEHTPALUK;




2. CTPYKTYPA n COJAEPKAHUME OBIIIEOBPA30OBATEJIBHON
JUCIHUIIVIMHBI «XUMMU S

2.1. O0beM TMCUMILUIUHBI M BU/IbI YUeOHOH padoThl

By yaeOHON paboThI OOBem B yacax
OOBeM 00pa3zoBaTeIbHOM MPOTPAMMBI TUCITUILTIHEI 72

B T.4.

OcHOBHOE coziepKaHue 64

B T. 4.

TEOpEeTUYECKOe 00yUeHHE 30
MMPAKTUYECKHUE 3aHATUS 24
1a00paTOPHBIC 3AHITHUS 10

[TpodeccrnoHabHO-OPUEHTHPOBAHHOE COIEpKaHMe (CoepKaHUE TIPUKITATHOTO
MOTyJIs1)

B T. 4.:

TeopeTnyecKkoe o0yueHue 2
MPAKTUYECKHUE 3aHATHS 4
[Tpomexyrounas arrectanus (audhepeHIIHpOBaHHBIN 3a4eT) 2
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2.2 TeMaTn4yecKHil MJIaH U COIePKAHNE TUCIUIIIUHBI

3akona /I.11. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX UMH
[POCTBIX U CJIIOKHBIX BEILECTB B COOTBETCTBUH C IOJIOKEHUEM XUMHUUECKOT0 3iieMeHTa B [leproanueckon
cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. [Iporao3sst
JI.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

HaumeHoBanue Coneprkanue yueOHOro Marepualia (OCHOBHOE U MPO(HECCHOHAILHO-OPUEHTHPOBAHHOE), 1abopatopubie U | O0beM| ®Popmupyembie
pABIIENIOB H TeM MPaKTUYECKHUE 3aHATHUS, IPUKIATHON MOTYIb 4acoB KOMIICTCHITUH
1 2 3 4
OcHOBHOE coJep:KaHue 64
Pasjien 1. OcHOBBI CTPOeHMS BellleCTBA 6
Tema 1.1. OcHOBHOE coiep:KaHue 4 OK 01
Ctpoenne aromos Teopernyeckoe o0yueHue 2
XUMHIHCCKIX CoBpeMeHHast MoJIeTTb CTpoeHUs aroMa. CUMBOJIMYECKUN SA3BIK XUMUU. XUMUYECKUN AIEMEHT. DJIEKTPOHHAS 2
PTICMEHTOB 1 koHurypamus aroma. Kitaccuduranuss XUMHYECKHUX IEMEHTOB (S-, p-, d-amemenTsI). BanentHbie
npnupona - PIIEKTPOHBI. BalleHTHOCTB. DIEKTPOHHAS MPUPOJA XUMUYECKOM CBS3U. DJIEKTPOOTPULATEIBHOCTE. BUbl
XAMIICCKOM CBIASH |y yr\rprueckoii cBA3M (KOBAJIGHTHAS, MOHHAS, METAIUTNYECKAs!, BOJOPOIHAS) H CIIOCOOI e 06pa3oBaHus
I[IpakTHYecKHe 3aHATHS 2
Pemienue 3amannii Ha UCMOJIb30BaHUE XUMHUYECKOW CUMBOJIMKM M Ha3BAHUM COCIMHEHUHN MO HOMEHKJIAType 2
MEXIYHAPOJHOTO COI03a TEOPETUUECKON M MPHUKIAIHOW XUMHUHU M TPUBUAIBHBIX HA3BAHUM JI1 COCTABJICHUSA
XUMUYECKUX (OPMYNT JBYXaTOMHBIX COEAMHEHHH (OKCHUIIOB, CYJIb(PHUIOB, THAPUIOB M T.I.) M JIPYTHX
HEOPraHUYECKUX COCAMHEHUM OTIEIbHBIX KJIACCOB.
[[pakTHyeckue 3a1aHusl Ha YCTAHOBJICHUE CBSI3U MEXIAY CTPOCHUEM aTOMOB XMMHYECKUX AJIEMEHTOB U
[MepUOIMYECCKUM U3MEHEHUEM CBOMCTB XUMHUECKUX AJIEMEHTOB M UX COCIMHEHUN B COOTBETCTBUH C
rnoJioxkeHueM lleprnoanyeckoi CUCTEMBI.
Tema 1.2. OcHOBHOE CO/Iep:KaHue ) OK 01
[ lepuoanueckuit OK 02
3aKOH U Ta0iuIa
J[.W. Menneneea |[IpakTnyeckne 3aHSATHS 2
[leproanueckas cucteMa xuMuueckux emeHToB J[.1. Menneneesa. @usnueckuii cmbici [leproanueckoro 2
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Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aI[aHI/II71 Ha XapaKTCpU3aui0 XUMHUYCCKUX
DIIEMEHTOB «MeTallT4ecKue / HEeMETAINTNYECKHE CBOKCTBA, 3JICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
DJICMCHTOB B COOTBCTCTBHUH C UX JJICKTPOHHBIM CTPOCHUCM U ITOJIOKCHHUEM B HGpHOI[H‘-IﬁCKOﬁ CHUCTEMC
xuMudeckux 3nmeMenToB J.M. MeHaeiaeeBay

Pa3nen 2. XuMnueckne peakuumn

Tema 2.1. Tumsl
XUMHYECKHUX
peakuui

OCHOBHOE€ CoacpiKaHue

OK 01

TeopeTuquRoe oﬁyqelme

Knaccugukanus u TUIBI XUMUYECKUX PeaKIUil C ydacTueM Heopranuyeckux BeuiectB. CocTaBieHue
YpaBHEHU peakiuil COeMHEHUS], Pa3JIoKEeHUsI, 3aMELIeHHs, 0OMEHa, B T.4Y. peaKlIUi TOPEHUsI, OKUCIICHHUS -
BOCCTAHOBJICHUS.

YpaBHEHMsI OKHUCIEHUsI-BOoccTaHOBIIEHU. CreneHb okucineHus. OKUCInTeNb U BoccTaHOBUTENb. CocTaBlIeHNE
1l ypaBHUBAaHUE OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMI METO/I0M 3JIEKTPOHHOrO OanaHca.
OKHCIIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUY B IPUPOJIE, TPOU3BOJACTBEHHBIX ITPOLIECCAX U
PKU3HENESTEIbHOCTH OPraHU3MOB

NN |>

IIpakTUYecKkue 3aHATHS

KonnuecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XUMHH M PACYETHI T10
YPaBHEHUSIM XMMUYECKUX peakiuii. MoJib Kak eIMHHIA KOJIMYeCcTBa BemecTBa. MoJisipHast Macca. 3aKOHBI
COXpaHEHHUs MacChl M PHEPTUH. 3aKoH ABoraapo. MoJisipHbIil 00beM ra30B. OTHOCHUTENbHAS INIOTHOCTD Ta30B.
PacueTsl 0 ypaBHEHUSIM XUMUYECKUX PEAKITUH C UCII0JIb30BAaHNEM MacChl, 00beMa (HOpMaIbHBIE YCIOBHS)
ra3oB, KOJIMYECTBA BEIIeCTBA

Tema 2.2.

DJICKTPOTUTHYCCKA
1 IrccoLuanus u
MOHHBII 0OMEeH

OcHOBHOE CcO/lep:KaHue

OK 01
OK 04

Teopernueckoe o0yueHue

TeOpI/IH SHCKTpOHHTquCKOﬁ auccouuanyu. VoHEL BHGKTpOJII/ITLI, HECOJICKTPOJIMUTEI. Peakuuu noHHoro
ooMena. CocTaBiieHHE peaKI_II/Iﬁ HOHHOTO 00OMeHa ITyTEM COCTABJICHUA HUX IOJHBIX U COKPAIICHHBIX NOHHBIX
ypaBHeHHﬁ. KuncnoTHo-0CHOBHBIE PCaKIuu. 3aIlaHI/I${ Ha COCTaBJICHHUEC MOHHBIX peaKuHﬁ.

JlabopaTopHbIe 3aHATHSA

JIaGopatopHas paboTa "THIbl XUMUYECKHX peaKIuii".

VccnenoBanue TUIOB (TI0 COCTaBY U KOJIMYECTBY MCXOIHBIX U 00pa3yIOMIMXCs BELECTB) U MPU3HAKOB
XUMUYecKuX peakiuil. [IpoBeaenue peakiuii HOHHOro 0OMeHa, ONpeieIeHue cpeibl BOJHBIX PaCTBOPOB.
3a1aHus HAa COCTABJIEHUE HOHHBIX PEAKIIUM

KonTposabHasn
pabora 1

CTpoeHne BelIeCTBA U XUMHUYECCKHE PeaKIIUH.
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Paznea 3.

CTpoeHne H CBOMCTBA HECOPraHUuYeCKUX BEIIECTB

Tema 3.1.
Knaccudukarmus,
HOMECHKJIATypa U
CTpOCHHUE
HEOPraHUYECKUX
BEIICCTB

OcHOBHOe coJep/kaHue

OK 01
OK 02

TCOPCTI/I‘leCKOC oﬁyqelme

[Ipenmet Heopranmdeckoi xumun. Kitaccupukanus HeopraHM4IecKux BemecTs. [IpocThie U ClIoKHbIC
BeriecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, TUAPOKCHIBI, KUCIOTHI, CONN). B3anMocBs3b
HEOPraHMYECKHUX BEIECTB. ATperaTHble COCTOsIHUSA BemecTBa. Kpucrammudyeckue u amopgHbIE BEIIECTBA.
Tumbl KPUCTALTNYECKUX PEHIETOK (aATOMHAs!, MOJIEKYJISIpHAsI, HOHHASI, METAJUTMYECKast). 3aBUCUMOCTh
(bM3UYECKUX CBOMCTB BEIIECTBA OT THIMA KPUCTALTUIECKON PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH
BEIIECTB OT BUJIa XUMHYECKOM CBSI3M M TUIIA KPUCTAJUTMUECKOU pemeTku. [IpuanHbl MHOT0OOpa3us BEIIeCTB

NN B

HpaKTuquKue 3aHATUSA

HomeHkaTypa HeOpraHHUECKUX BEIIECTB: Ha3BaHNUE BEIIECTBA UCXOAS U3 UX XUMUYECKON (POPMYITBI WITH
COCTaBJIEHUE XUMUYECKON (POpMyIIbI HCX0/1 U3 Ha3BaHMsI BellecTBa o MexayHapoaHoit (MIOTTAK) unu
TPUBHAIILHON HOMEHKJIATypeE.

PerieHne TpakTUYECKWX 3aJaHUil 1O KiIaccH(UKalMM, HOMEHKJIATYpe W XHUMHUYECKHM (QopMyliaMm
HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (YTapHBIH Ta3, YIICKHCIBIH ra3, aMMHaK, TaiieHas N3BeCTb,
HeraiieHasi U3BeCTb, MUThEBAsI COJA M JIPYrMX): Ha3bIBaTh U COCTaBIATH (OPMYJIbl XUMUYECKHX BEILIECTB,
OTIPEIeNATh IPUHAUIEKHOCTD K KJIaccy.

M crounnku xumMudeckoi nadopmaiuu (CpeacTs MaccoBoi nHpopmaruu, cetb MaTepHeT 1 Apyrue). [Tonck
nH(pOpMaIUK MO0 Ha3BaHUAM, HACHTH(PUKATOPaM, CTPYKTYPHBIM (hopmyriam

Tema 3.2.
Dusuko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYECKUX
BEIIECTB

OcHOBHOE CO/lep:KaHue

OK 01
OK 02

Teopernueckoe o0yueHue

Metaibl. O0mue Gu3nIecKne 1 XuMUYECKUE cBOKMCTBa MeTaITOB. CrtocoObI oJTydeHus. 3HaUCHUE
METaJJIOB M HEMETAJJIOB B IPUPO/JIE U KUZHECITEILHOCTH YeJoBeKa 1 opranu3MoB. Kopposus MeTanios:
BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU

Hemertamnel. O6ume puznyeckre 1 XMMHUYECKUE CBOIICTBA HeMeTalIoB. TUIIHYHbIE CBOMCTBAa HEMETAILIIOB
IV- VII rpynn. Knaccudukaius 1 HOMeHKIIaTypa COeIUHEHNI HeMeTallioB. KpyroBopoThl OMOT€HHBIX
PIIEMEHTOB B IIPUPOJIE.

XHUMHU4YECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTraHNYCCKHUX BCIICCTB (OKCI/IIIOB, TUAPOKCUIOB, KUCJIOT, cojeit
14 I[p) BaKOHOMepHOCTI/I B U3MEHEHHM CBOMCTB IMPOCTHIX BEHIECTB, BOAOPOAHBIX COG,Z[I/IHeHI/II‘/’I, BBICIIKUX
OKCHUIOB U THAPOKCHUIOB

IIpakTHYecKHe 3aHATHS
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CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKIUI C yUaCTUEM IPOCTBIX U CIOKHBIX HEOPraHUYECKUX BEIIECTB:
METaJUIOB M HEMETAJUIOB; OKCUIOB METAJNIOB, HEMETAIJIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPraHHYECKUX
KHCJIOT, OCHOBAaHHH U aM(OTEPHBIX THAPOKCHUIOB; HEOPraHMUECKUX COJICH, XapaKTEePU3YIOIINX UX CBOWCTBA.
PelieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA, COCTAB, IIOJy4YECHUE U
0€30MacHOE UCIOIb30BaHUE BAXKHEHNIINX HEOPraHMUECKUX BEIIECTB B OBITY U IPAKTUUECKON JESITETbHOCTH
4EIIOBEKA

Tema 3.3. OcHOBHOe coJep:KaHHe 2 OK 01
W neatuduxars OK 02
HEOPraHUYECKUX OK 04
BCILCCTB JIabopaTopHbIe 3aHATHS

JlaGopaTopHas pabota «aeHTHhUKAINS HEOPTaHUIECKUX BEIIECTBY.

Pemenne AKCIEPUMEHTATBHBIX 33Ja4 110 XHMHYECKAM CBOWCTBAM METAJUIOB W HEMETAIOB, IO

pacrio3HaBaHUIO U IMOJTYICHUIO COSJIMHEHNN METAJIIOB M HEMETAIIIOB.

M neaTudukaris HEOPraHMISCKUX BEMIECTB C HCITOJIB30BAHUEM UX (PH3UKO-XUMHYECKUX CBOMCTB,

XapaKTEePHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIC peakIiuy Ha Cyib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI,

Ha KATHOH aMMOHUS
KonTposbHast CBoiicTBa HEOPraHMYECKHUX BelleCTB. 2
padora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYecKHX BellecTB 24
Tema 4.1. OCHOBHOE CO/Iep:KaHue 4 OK 01
Knaccugpukanus, [TeopeTudeckoe o0yueHHe 2
CTPOCHHC 1 [losiBeHMe U pa3BUTHE OPraHUYEeCcKO XUMHUH Kak Hayku. [IpenqmeT oprannyeckoit xumun. Mecto u
HOMCHIJIaTypa 3HAUEHUE OPTaHUYECKOW XUMHH B CHCTEME €CTECTBEHHBIX HayK.
OpraHHHCCKHX XMMHUYECKOe CTPOCHHE KaK MOPSAOK COSTUHEHHs] aTOMOB B MOJIEKYJIE COTJIACHO MX BaJleHTHOCTU. OCHOBHBIE
BeLICCTB [MOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOCHMsI OpraHmdyeckux coeauneHuidi A.M. ByrnepoBa. YrieponHsiii

CKeJeT OPraHu4eCcKOl MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOSHUSI MOJIEKYII.

M30Mepust 1 U30MepBHI.

[lonsitne o ¢yHkunoHanpbHOU rpymnne. Paaukan. [IpuHiunsl knaccuuKauu OPraHUYECKUX COCTMHEHHM.

MexnyHapoJHass HOMEHKJIaTypa W TMPUHIUIBI HOMEHKIATyphl OpraHuyeckux coenuHeHuil. [lonstue 00

Q30TCOJIEPIKAIINX COCTUHEHUSIX, OMOJNIOTHYECKH aKTHBHBIX BellecTBax (yriieBojax, kupax, Oenkax u Ap.),

BBHICOKOMOJIEKYJISIPHBIX COETMHEHUSAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

[IpakTHyeckne 3aHATHS 2
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HomeHnknaTypa OpraHu4ecKMX COEAMHEHUH OTAEIbHBIX KJIacCOB (HACBIIIEHHBIE, HEHACBIEHHBIE W
AQpOMaTUYeCKHE YTICBOJIOPObI, CHHUPTHI, (EHONBI, albICTHAbI, KETOHBI, KapOOHOBBIE KHCIOTHI U p.)
CocTraBieHHe TIOJTHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYII OPraHWYECKUX BEUIECTB OTIENIBHBIX KJIACCOB,
MCII0JIb3YSl UX Ha3BaHMS 110 CUCTEMATHUYECKON U TPUBUAIbHONW HOMEHKJIATYpe (3TUJIEH, alleTUJIEH, TJIMLEPHH,
denon, GopmManbaerua, YKCycHash KHCIIOTa, TIUIUH). Pacyersl mpocreiimeil (HopMyinbl OpraHUYecKoi
MOJIEKYJIbI, UCXOISl U3 AJIEMEHTHOTO cocTana (%)

Tema 4.2.
CpolicTBa
OpPraHHYECKUX
COCIUHCHHI

OCHOBHOE CoacpiKaHue

12

OK 01
OK 02
OK 04

Teopernyeckoe o0yueHue

DU3NKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHUM OTICNIBHBIX KIAaCCOB (0COOCHHOCTH
Ki1accu(uKaluu 1 HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTHYECKUN P v 0011ast popMyiia; U30MepHs;
(hr3uYecCKre CBOMCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI MTOTYyUEHHUS):

- TpeAesbHBIE YIJIEBOJOPOAbl (aJdKaHbl W IMKJIOANKaHbl). ['OpeHMe MeTaHa Kak OJMH U3 OCHOBHBIX
MICTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBONCTBAa HPUPOIHBIX YIJIEBOJOPOJIOB, HAaXOXJACHHUE B
[PUPO/Ie U TPUMEHEHHUE AJIKAHOB;

- HeTpeeNbHbIe (AJIKeHbI, AIKUHBI U aJIKaJUEHbI) U apoMaTHYeCKHe YriaeBoA0pobl. 'opeHue aleTusieHa Kaxk
MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH JJIsI CBAPKH U PE3KU METAIIOB

- KACJIOPOACOIEPIKAIINE COSAMHECHUS (CITUPTHI M PEHOJIbI, KAPOOHOBBIE KUCIOTHI ¥ APHUPHI, aTbJICTHUIBI U
KETOHBL, )KUPBI, yriieBobl). [IpakTuueckoe npuMeHeHne STUIICHIIMKOIS, MnleprHa, penona. [Ipumenenue
dbopmManpaeruia, aueTalbIeruaa, yKCyCHON KUCI0Thl. Mblila Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT.
Mororue CBOMCTBA MbLJa.

- a30TcojepXkallue COeAUHEHUsA (aMUHBI U aMHUHOKHUCIOTHI, Oeliku). BbicokOMOEeKysspHbIE COEIMHEHUs
(cuHTEeTHYEeCKHE U OMOJIOTUYECKU-aKTUBHBIE). MoHOMep, Hojaumep, CTpYKTypHoe 3BeHO. [lomumepusanus
PTHIIEHA KaK OCHOBHOE HAIpaBJIEHUE €r0 UCIOJIb30BAHUS.

['eHeTnyeckas CBsA3b MEXKIY KJacCaMU OPraHUYECKUX COCTUHEHUI

IlpakTH4ecKkue 3aHATHSA

CBolicTBa OPraHu4YCCKuX COCI[I/IHGHI/Iﬁ OTACJIBHBIX KIIaCCOB (TpI/IBI/IaJIbHaH U MCXKAYHApOJAHass HOMCHKIIATYpa,
XUMHUYCCKHEC CBOﬁCTBa, CITOCOOBI HOHy‘IeHI/I}I)Z peACIIbHBIC (aJ'IKaHBI u I_II/II(J'IoaJ'IKaHBI), HCIIPEACIIbHBIC
(a.]'IKeHLI, AJIKUHbI U aJ'IKaI[I/IeHBI) U apOMATUYCCKUC YIITICBOAOPOAbI, CIIUPTHI U q)eHOJ'IBI, Kap6OHOBBIC KHCJIOTHI
14 S(I)HpLI, AIBACTUABI U KCTOHBL, aMUHBI 1 aMUHOKH CJIOTBI, BBICOKOMOJICKYJISIDHBIC COCAUHCHUA. 38.I[8.HI/I$I Ha
COCTABJICHUC ypaBHeHI/Iﬁ XUMHUYCCKUX peaKLII/Iﬁ C Y4aCTUCM OPraHNUYCCKHUX BCUICCTB HA OCHOBAHHHU UX
COCTaBa U CTPOCHUA

N
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CocTaBiieHHE CXEM peakLuil (B TOM YUCIIE 110 MPEAI0KEHHBIM LIETIOYKaM IIPEBPALLEHUI), XapaKTepU3YIOLINX
XMMHUYECKHE CBOMCTBA OPTaHNYECKUX COEIMHEHUI OTAEIBHBIX KJIacCOB, CIOCOObI UX MOJyYEHHS U Ha3BaHUE
OPraHUYECKUX COCIMHEHUM 110 TPUBUAIBHOW MIIM MEXIYHAPOJHOU CHCTEMAaTHYECKO HOMEHKIIAType.
Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA OPraHMYECKUX COCTMHEHUIN
OT/AEJIBHBIX KJIACCOB

JlabopaTopHble 3aHATUA 2
JlaboparopHas padota "lIIpeBparieHusi OpraHM9IeCKUX BEIIECTB IMPU HArpeBaHUH' . 2
[ToydeHue 3TUICHA B U3YYCHHE €ro CBOMCTB. MoIeTnpoBaHre MOJICKYJI M XUMUYECKHX IIPEBPAIICHHI Ha
[pUMepe dTaHa, STHUIICHA, alleTHIICHA U JIp.
Tema 4.3. OcHOBHOE coep:KaHue 6 OK 01
U nentuduxarms OK 02
OpPraHUYECKUX OK 04
BEILIECTB, UX Teoperuyeckoe o0yueHue 4
3HAUCHUE U
pHMeHEHHE B broopranndeckue coennHenus. [IpumeHenne u Onojormdeckas pojb yrieBoaoB. OKUCIIEHUE YIIIEBOIOB -
SLITOBOI MCTOYHUK YHEPTUU JKUBBIX opranu3MoB. O0acT NpUMEHEeHUs aMUHOKHUCIIOT. [IpeBpareHus 6en1<03vnnmn B
IPOH3BOICTBCHHOM opranusme. buonoruueckue quHKupm 6enkoB. buonornueckue ¢pyHkuM XupoB. Posib opraHndeckoi XuMuu
B pelIeHUH POOJIeM MUIIIEBOM 0€301MacHOCTH.
NesITeNbHOCTH
A— Posb oprannueckoil XMMHUU B pellIeHUH MPoOJIeM 3HEPreTHYecKoi 6e30MacHOCTH, B Pa3BUTUU METUIIUHBI, 2
CO3JaHUH HOBBIX MAaT€pPHAJIOB, HOBBIX HCTOYHUKOB SHEPTHH (AIbTEPHATUBHBIE HICTOYHUKHU SHEPTUH).
OnacHOCTh BO3JICICTBHS HA KUBBIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTACIbHBIX KJIACCOB (YTIIEBOAOPOIBI,
CHUPTHI, (PEHOJIBI, XJIOPOPraHUYEeCKUE MPOU3BOIHBIC, albJACTHABI U JIP.), CMBICI [TOKa3aTessl MpeaeIbHO
OMYCTUMON KOHIIEHTPAIUH.
JlabopaTopHble 3aHITHA 2
JlaGoparopHas padota: "MaeHtudukaiys opraHn4ecKuX CoeIMHEHUN OTaeNbHbIX KiaccoB" aentudukanus 2
OpraHUYECKUX COCAMHEHUN OTIENbHBIX KIIACCOB (HA IPUMEpE albIAETUIOB, KpaxMaia, YKCYCHON KUCIIOTHI,
OETTKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKHX CBOMCTB M XapaKTEPHBIX KAU€CTBEHHBIX PEAKIIHIA.
Jlenatyparnus Oenka npu HarpeBaHuu. L{BeTHbIe peakiuy O6e1xoB. BO3HMKHOBEHNE aHATUTHYECKOTO CUTHAIA
CTOYKHU 3pEHUSI XUMUYECKUX MTPOLIECCOB MPU MPOTEKAaHUH Ka4eCTBEHHOM peaklnu, MO3BOJISIOIEH
MICHTU(PUIIMPOBATH MPEATIOKEHHBIE OPTaHNYECKHUE BEIECTBA
KouTposabHasn CTpyKTypa M CBOiicTBa OPraHUYeCKUX BellecTB. 2
pa6ora 3
Pa3nen 5. Kunernueckue u TepMOAUHAMUYECKHE 32aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKUX Peariuii 4
Tema 5.1. OcHOBHOE coep:KaHue 4 OK 01
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CkopocTb Teopernueckoe odyuenue 2
XUMHUYECKHUX
- CKOpOCTh peaklMH, €€ 3aBUCUMOCTh OT PpaszIHYHBIX (DAaKTOPOB: NPUPOZIBL  PEArHpYIOUINX BELIECTS, 2
N MIECKOE KOHLEHTPALMU PEArnpyIOiuX BELIECTB, TEMIEPATYPhl 1 IUIOMAN PEAKIHOHHON OBEPXHOCTH. Tennoseie

HPPEKTH XUMUYECKUX PEAKIIUNA. DK30- M SHIOTEPMHUUYECKHE, PEAKLIH.
PABHOBCCHE OOpaTuMoCTh peakiuuii. XUMHYECKOEe PaBHOBECHE U €T0 CMEIIEHHUE MO/1 ACHCTBUEM PAa3IMYHBIX (PaKTOPOB

(KOHLIEHTpAI1s peareHTOB WIN MIPOAYKTOB PEaKIUK, JaBJIeHHE, TEMIIEpaTypa) Ul CO3/IaHUS ONTUMAIIbHBIX

YCIIOBHM MPOTEKAHUsI XUMHUUYECKUX ITporieccoB. [Ipunnun Jle [larense

IIpakTHuyeckune 3aHATHS 2

Pemienne mpakTHUKO-OPUEHTUPOBAHHBIX 3aJlaHUI Ha aHaIM3 (DAKTOPOB, BIMSIOLIMX HAa U3MEHEHHE CKOPOCTH 2

XMMHUYECKON peakliy, B T.4. C MO3ULMUHN 3KOJOTUYECKH LIEJIecCO00pa3HOro MOBEJIEHUS B ObITY M TPYIOBOM

NeSITENIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3JI0POBbs M OKPYXKAroIlel MPUPOAHON Cpeibl.

Penrenne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUI HAa puMeHeHue npuHnuna Jle-Illarense s HaxoxaeHUs

HaIpaBJICHUs CMEIICHNS PaBHOBECHS XUMHUECKON peaklMy U aHAJIU3 (PaKTOPOB, BIUSIOLUINX HA CMEIEHUE

XMMHUYECKOTO PaBHOBECHS
Pasnean 6. PacTBOpbI 4
Tema 6.1. OcHOBHOE co/lep:KaHue OK 01
[lonsTre o OK 02
pacTBOpax OK 07

Teopernueckoe o0yueHue 2

PacTBopeHne kak (Qusnko-xumuueckuil mponecc. PactBopbl. CrnocoObl NPUIOTOBICHHS PAacTBOPOB. 2

PacTBOprMOCTh. MaccoBast 1011 pacTBOpeHHOro BemiecTBa. CMBICH MOKa3aTels NpeAeiabHO JOIyCTUMOHN

KOHIICHTPALUU U €r0 MCII0JIb30BaHUE B OLIEHKE 3KOJOIMUYECKOH 0€30I1aCHOCTH.

[IpaBuiIa 5KOJIOTUYECKHU LIEJIECO00Pa3HOr0 OBEACHUS B OBITY U TPYIOBOH AEATEIBHOCTHU B LIEISAX COXPAaHEHUs

CBOErO 3/I0POBbS U OKPYKAIOLIEH NPUPOJHONW Cpeibl; ONACHOCTb BO3JCHCTBUS HA HKHUBBIE OPraHU3MBI

OIpPE/ICTIEHHBIX BEILECTB.

PerieHne NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/IJaHUI Ha pacTBOPBI, UCHOJIb3yeMble B OBITOBOM U

[IPOU3BO/ICTBEHHOH /1€ TEILHOCTH YelIOBEKa
Tema 6.2. OcHOBHOE CO/Iep:KaHue 2 OK 01
MccnenoBanue OK 02
CBOMCTB OK 04
PacTBOPOB JlaGopaTopHble 3aHATHS 2

17




JlaboparopHas pabota «IIpuroroBieHue pacTBOPOBY. 2
[IpuroToBiieHHE pPAacTBOPOB 3aaHHOM (MaccoBoil, %) KOHIEHTpauuu (C IPAaKTHUKO-OPUEHTHUPOBAHHBIMU
BOIIPOCAMU) U ONPEEIICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemienue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB
[IpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (colep:KaHMe MPUKJIAJTHOTO MOLYJIs1)
Pasznen 7. XHuMuUs B ObITY M IPOM3BOJACTBEHHOM 1eATEJLHOCTH YeJI0BeKa 6 OK 01
OK 02
OK 04
OK 07
Tema 7.1. OcCHOBHOE COiep:KaHue 6
Xumus B ObiTy 1 Teopernueckoe o0yueHune 2
HpOI/I3BOJICTB€HHOI71 Hosemme ToCTIKEHAS XUMHUYECKOU HayKH 1 XAMHYECKOHN TEXHOJIOTHH. POIb XUMUH B 00eCIIeUeHN 2
JICATEIIbHOCTH PKOJIOTUUECKOU, IHEPTeTUYECKON U MUIIIEBOM 0€301MacHOCTH, Pa3BUTHH METUIIMHEI. [IpaBuia moucka u
YCIIOBCKA aHaJIM3a XUMUYECKOH HH(POPMaIlUU U3 Pa3InYHbIX HICTOYHHUKOB (Hay4dHasi U yueOHO-Hay4dHas JIUTepaTypa,
cpeacTBa MaccoBoi nHGopmaluu, cetb HTepHeT)
IIpakTHYecKue 3aHATHS 4
[lovck W aHaNM3 KEWCOB O NPUMEHEHHWH XWMHYECKHMX BEIIECTB M TEXHOJOTHH C ydeToM Oymaymien 4
podeccuoHabHON JesTeNbHOCTH 1O TeMaM: BaKHEMIME CTPOUTENIbHBIE MaTepHasbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpPackd, CTEKJIO, KepaMHKa, MaTepHasibl JUIsl AJIEKTPOHHMKH, HAHOMATEpHAJbl, TEKCTUJIbHBIE
BOJIOKHA, HMCTOYHHUKHM ODHEPIHH, OPraHUYECKHEe M MUHepalbHble YIOOpEHHs, JEKapCTBEHHbIC BEIIECTBA,
OBITOBAsT XUMUSL.
3amuTa: [IpencraBienue pe3ynbTaToB peleHus: KeHcoB B popMe MUHH-I0KIa/1a C pe3eHTaluei
[TpomexyTouHast aTTecTanus 1o qucuuruinae (auddepeHpoBaHHbIi 3a4eT) 2
Bcero 72
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3. YCJOBUS PEAJIN3AIIMA PABOYEN ITPOT'PAMMBI OBIIIEOBPA30OBATEJIbHOM
JUCIHUIIVIMHBI

3.1. TpeboBanus K MUHUMAILHOMY MaTepHAbHO-TEXHUIECKOMY 00ECTIEYEHUIO
Peanuzanuss mporpamMMbl IUCHMIUIMHBI TpeOyeT Hamuuus Y4eOHOro KaOMHETa XUMHH,
XUMHYECKOH tabopatopunt Ne 427

ObGopynoBanue ydeOHOTO KaOMHETa: YydeOHas 1OCKa, CTOJbI I JEMOHCTPALMU OIIBITOB,
BBITSDKHOM HIKa(b AJid IPOBCACHHUA XUMHUUYCCKHUX OIIBITOB, HAlJIAJAHBIC mocoous: MOJACIN AaTOMOB
XUMHUYCCKHUX DJBJICMCHTOB, KPUCTAIMYCCKHUX PCHICTOK PA3JIMYHBIX BCHICCTB, KOJUICKIHWU IMPOCTBIX M
CJIOKHBIX BCUICCTB, MCTAJIJIOB, nepruoanvccKkas Ta6JII/IIIa XUMHUYCCKUX DJICMEHTOB, Ta6JH/IIIa
pacTBOPUMOCTH, CTEH/IbI

O6opynoBanue abopaTopuud U pabOUYUX MECT JTabOpaTOpPUU: CTOJBI ISl TIPOBEICHUS OIBITOB,
BBITSKHOM 1IKad, MpUOOpHI U XUMUYecKas ocy/1a JJisl IPOBECHUS peaKIIUi, peaKTHUBbI

Texnuueckue cpeacTBa OOydYeHHUs: KOMIBIOTEP C YCTPOMCTBAMM BOCIPOU3BEICHUS 3BYKA,
MYJIbTUMEANA-TIPOECKTOP C 3KPAHOM, MYJIbTUMEANIHAS JOCKA.

3.2 UudopmannonHoe odecniedeHne 00ydeHus

[lepeyerr pexkOMEHIyeMBbIX Y4e€OHBIX W3AaHWM, VHTEpHET-pecypcoB, JIOMOJHUTEIBHON
JTUTEPATYPHI

OCHOBHBIE MCTOYHHKHU:

1. DnextponHblii yueOHnK AHpuHOTeHOBa M.B. XuMmus: ydeOHUK W MPAKTUKYM IS CPETHETO
npodeccuoHanpHoro obpazoanus/ M.B. Andunorenosa, A.B. babkor, B.A. IlonkoB - 2-¢ u3manwue.,
ucrp. u gom. — Mocka: 3marensctBo FOpaiit, 2019r.-291¢

JlononHUTENbHbIE UCTOYHHUKU:

1. Ta6puensa O.C., OctpoymoB N.I'. Xumus nns npodeccuii U CrieHaIbHOCTEH TEXHUIECKOTO
npoduis: yaeOHuk. M: M3aarenbckuit ieHTp « Axanemusi»,2014

2. Epoxun IO.M. Xumus. M, M3aarenbckuii neHTp «Akagemusi»,2014

3. T'abpuensn O.C., OcrpoymoB WN.I'., CnaaxoB C.A., HopodeeBa H.M. Ilpaktukym: yd4eO.
nocobue s CTy/. YIpexkaeHu cpea. nmpod. oopazoBanus. — M., 2014.

4, Epoxun I0.M. Xumus: 3amaun U ynpakHeHUs: y4eO. mocoOue Ui CTyI. YUPexKICHUN cpej.
npod. oopazoBanus. — M., 2014.
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUS OBIIIEOEPA3OBATEJIBHON
JUCIHUIIVIMHBI

KoHTposnb M oOLieHKa pe3ylbTaToOB OOYUYEHHS OCYIIECTBISAETCS IPENoAaBaTelIeM B IIpolecce
MPOBEACHUSI MPAKTUYECKUX 3aHATUA U Ja0OpaTOpPHBIX padOT, TECTHPOBAHUS, a TAKXKE BBHIMOJHEHHS
oOyJaromuMHUCs HMHIUBUAYATbHBIX 3aJaHUW, TIPOEKTOB, HCCIeNOBaHUN. Pe3ymbraTel 0OydeHHS
OTIPENENAIOT, YTO OOydJaromuecs: JOJDKHBI 3HATh, NMOHMMATh M JIEMOHCTPUPOBATH 0 3aBEpIICHUH
W3yYCHHSI TUCIUTLIHHEL.

Hnst  hopMupoBaHUS, KOHTPOJISI M OLEHKH pPE3YJIbTaTOB OCBOCHUS Y4eOHOH JMCIUTUINHBI
UCTIOJNB3YeTC CHCTEMa OLEHOYHBIX MEPONPHUSATHH, TPEACTABISAIONIas cOo00M KOMIUIEKC Y4eOHBIX
MEpPOTIPUATHI, COTJIACOBAaHHBIX C pe3ylibTaTaMu 00y4eHUs U cpopMyarpoBaHHbIX ¢ yuerom @I'OC COO
(npeametnsle pe3ynbrathl no aucuuiuinae) u I'OC CIIO.

Ne | Mopyas / Paznen / Pe3yabTaTt 00yueHus OueHovHble MepPONIPUSITHUS OK
Tema

I OcHoBHOI1 MOYJ1b

1 Pasznen 1. OcHoBbl | DopmypoBaTh
CTPOEHUSA 0a30BbIe NOHATHUS U
BelllecTBa 3aKOHbI XMMHMHU

11 Crpoenue atomoB | CocraBnats xummudeckue | 1. Tect «CtpoeHue aToMOB OK 01
XUMHYECKUX (hopMyIbl COeTMHEHH B XUMHYECKUX 3JIEMEHTOB U MPHUPOIa
AJIEMEHTOB U COOTBETCTBUU CO CTETICHbIO| XUMHUYECKOMN CBS3M».
pupoaa OKHUCJICHUS] XUMHYECKUX 2. 3ajauyM Ha COCTaBJICHUE
XMUMHYECKOM CBS3U | DJIEMEHTOB, UCXOMS U3 XUMHUYECKUX (GOPMYJ IBYXaTOMHBIX

BaJICHTHOCTH U coeMHeHul (OKCUIOB, CYyTb(PHUIOB,

AIEKTPOOTPUIIATENHFHOCTH | THAPHUIOB H T.IL.).

3.3amadns Ha UCIOJIL30BaHHE
XUMHUYECKOM CUMBOJIMKH U
Ha3BaHUU COCIUHEHUH I10
HOMEHKJIAType MEXTyHapOHOTO
COI03a TEOPETUICCKON 1
MPUKIATHON XUMUH U TPUBUATBHBIX
Ha3BaHMH JUIS1 COCTABJICHUS
XUMHUYECKUX (GOPMYI IBYXaTOMHBIX
coeMHeHUM (OKCUIOB, CYyTb(PHUIOB,
TUAPUIOB U T.I1.) U IPYTHX
HEOPraHUYECKUX COCTUMHCHHI
OTIEJIbHBIX KJIACCOB
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1.2

Ilepuoauueckuit
3aKOH M Ta0auIa
.. Menneneena

XapakTepu3oBaTh
XUMHUYCCKUEC DJICMCHTHI B
COOTBETCTBHUU C UX
MOJIOKEHUEM B
MEPUOIUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
J.N. Menneneena

1. Tect «Mertamnueckue /
HeMeTaJJInueCcKHue CBOMCTBA,
ANEKTPOOTPUIIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUYECKUX
AJIEMEHTOB B COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKEHUEM B IIEPUOTHUYECKON
CHCTEME XMMHUYECKHUX DJIEMCHTOB
J.1. MennaeneeBay.

2.  IlpakTuueckue 3a1aHus HA
YCTaHOBJICHUE CBSI3H MEX]TY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB M MEPUOTUIECCKUM
M3MEHCHHEM CBOMCTB XUMUYECKHUX
3JICMEHTOB U X COCTMHCHUN B
COOTBETCTBHUH C MOJIOKECHUEM
Ilepnoanueckoii cucreme.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUUECKHUE 3a/IJaHUs Ha
XapaKTEPHU3AUI0 XUMHYECKIX
3JIEMEHTOB: «MeTamnmdeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPHUIATENHHOCTD U
CPOJICTBO K DJIEKTPOHY XHMHUYECKUX
3JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B TIEPUOANYECKOM
CHCTEME XMMHYECCKUX DJIEMECHTOB
J.. MennaeneeBa»

OK 01
OK 02

Paznea 2.
XuMHuuyeckKue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHYECKHUX PeaKkuuid

KonTpoasHas padora «Ctpoenue
BellecTBA M XMMHYecKHe
peakuuu»

2.1

THIIBI XUMHUYECKHX
peakuui

CocTaBIATh peaKIuu
COCTMHCHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIIeHHS,
OKHCIIMTEIIBHO-
BOCCTaHOBUTEIIbHBIC
peaKiuu

1.  3agauyu Ha COCTaBJICHHE
YpaBHEHUH pEaKIUi:

- COeIMHEHUS, 3aMeIlICHN,
pa3ioxeHus, 0OMeHa;

- OKHUCIIUTEIBHO-
BOCCTaHOBUTEIBbHBIX PEAKIUH C
HCIIOJIb30BaHUEM METOJa
3NIEKTPOHHOTO OasiaHca.

2. 3a;aud Ha pacyeT Macchl
BEIIECTBA WM 00bEMA ra30B MO
M3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO U3
Y4YaCTBYIOIIMX B pEaKI[MH BELIECTB;
pacuérbl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MIPOIYyKTOB
peaKInu, €CII OJHO U3 BEIIECTB
UMeeT IPUMECH

OK 01
OK 04
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2.2 Onexrponautnuecka | CocTaBisATh ypaBHEHUS 1.  3anaHus Ha COCTaBJIECHHE OK 01
sI JUccoLanus U XUMHUYECKUX PEAKIIUU MOJIEKYJISIPHBIX U MOHHBIX peakuuii  |(OK04
HOHHBIA 00MeH HOHHOI'0 OOMEHa ¢ C y4acTHUEM OKCHJIOB, KHCIIOT,

Y4aCTUEM HEOPraHUYECKUX | OCHOBAHUM U COJIEH, HOHHBIX
BEILIECTB peakLuii THIPOIIN3a COJIEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPE/IBI.
2. JlaGoparopnas pabora «Tumsl
XUMHYECKUX PEAKIIUI»

3 Pazpean 3. HccnenoBarh cTpoenne u | Konrpoabnas padora «CsoiicTBa
Ctpoenue u cBOlicTBa HEOPraHU4eCcKHX BellecTB)
cBolicTBa HEOPraHUYeCcKHX
HEOPraHUYecKUX | BellecTB
BellleCTB

3.1 Knaccudukanus, Knaccugumuposats 1.  Tecr «<HomeHkiarypa u OK 01
HOMEHKJIaTypa U HEOPraHMYeCKHe BEIIECTBA | HAa3BaHWE HEOPTraHWYECKUX BEIIECTB
CTpPOCHHUE B COOTBETCTBHH C UX UCXOJIS U3 UX XUMUYECKON
HEOPraHMYeCKUX CTPOCHHEM (bopMyIIBI UM COCTABICHUE
BEIIIECTB XUMUYECKON (DOPMYITBI HCXOMS U3

Ha3BaHUS BEIIECTBA 110
MEXKIYHAPOHOMN WU TPUBUAIBHOMN
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
JI0JIU (Macchl) XUMHUYECKOTO
s1eMeHTa (COeTMHEHUSI) B MOJIEKYIIe
(cmecn).

3. [IpakTnyeckue 3a1aHus 1O
KJ1acCU(UKAIN, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEILEeCTB
pa3IMYHBIX KJIACCOB.

4.  Ilpaktuyeckue 3a7aHus Ha
ompe/esieHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBHCHUMOCTH BUJAa XUMHUECKOMH
CBS3M U TUIA KPUCTAJUIUYECKOM
PEIIETKH.
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3.2 dusuko- VYcranaBinuBaTh 1. Tect «Ocobennoctu xumuueckux |OK 01
XHUMHUYECKHE 3aBUCHUMOCTh (PU3HUKO- CBOMCTB OKCHJIOB, KHCJIOT, OK 02
CBOMCTBA XUMUYECKUX CBOMCTB OCHOBAHMM, aM(POTEPHBIX
HEOPraHMYeCKUX HEOPraHMYECKHUX BEIECTB | THAPOKCUJIOB U COJICH».

BEILIECTB OT CTPOEHUSI aTOMOB U 2. 3aJaHus Ha COCTaBJICHUE
MOJIEKYII, & TaKXKe TUIIA YPaBHEHUN XMMHUYECKUX PEAKLIMM C
KPUCTAIUTMYECKON PEIIECTKH| y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKHUX BEIECTB: OKCUIOB
METaJUIOB, HEMETAIIJIOB U
aM(OTEepHBIX AITEMEHTOB;
HEOPraHUYeCKUX KUCIIOT,
OCHOBaHMI U aM(POTEPHBIX
TUAPOKCUIOB, HEOPTAHUICCKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJTyYEHHUSI.
3.  TlpakTuko-OpHUEHTHPOBAHHBIC
TEOPETHUUECKHUE 3aJIJaHUs Ha
CBOWCTBA M NOJIYYECHHUE
HEOPraHUYeCKHUX BEIIECTB.
3.3  |Mnentndukarms Hccnenosars 1.  Ipaxruko-opuentuposannsie [OK 01
HEOPraHUYECKUX Ka4CCTBCHHBIC pCAKIIUA 3aJJaHUS 10 COCTABIIEHUIO OK 02
BEIECTB HEOPTaHMIECKHUX BEIIECTB | oo o peakuuii ¢ yuacTHem OK 04
HEOPraHUYECKHUX BEIIECTB,
UCTIOJIb3YEMBIX JUTSI KX
UICHTU(UKAITIH.
2.  Jlaboparopnas pabora:
"UnenTuduxaius HeOPraHMIECKNX

4 Pasnean 4. HccaenoBatb cTpoenue u | KonTpoabHas padora «Ctpoenue
Crpoenue n CBOMCTBA OPraHMYEeCKUX | M CBOMCTBA OPraHM4YeCKHX
cBoiicTBa BellecTB BeleCTB»

OpPraHu4ecKux
BelleCTB

4.1 Kaccudukanus, Knaccudumuponatsb 1. 3agaHus Ha COCTaBJIICHUE OK 01
CTpOEHHE U OpraHMYeCcKHe BEUIeCTBa B | HA3BaHUM OpraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH M0 TPUBUATILHON WU
OpraHUYECKUX CTpOEHUEM MEXIYHApOJAHON CHCTEMaTUYeCKOU
BEIIECTB HOMEHKJIAaType.

2. 3ajnaHus Ha COCTaBJICHHE
MOJIHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX GOpMYyI

OPraHUYECKHUX BEIIECTB OTACIbHBIX
KJIaCCOB.

3. 3ayauu Ha onpeeeHue
npocTeinien GopMyIbl
OpraHUYeCKON MOJEKYIIbI, UCXOI
13 DJIEMEHTHOI'O COCTaBa

(B %).
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4.2 CaoiicTBa VYcranaBinuBaTh 1.  3amaHus Ha COCTaBJIECHUE OK 01
OpPraHUYEeCKUX 3aBHCHUMOCTD (PH3UKO- ypaBHEHUl xuMuueckux peakuuii ¢ |OK 02
COCAMHEHUN XUMUYECKUX CBOMCTB yudactueM opranuueckux semects  |OK 04

OpPraHWYEeCKUX BELIECTB OT | HA OCHOBAHUM MX COCTaBa U
CTPOEHHUS MOJICKYII CTPOCHHSL.
2. 3ajanust Ha COCTaBIICHUE
YpPaBHEHUN XMMHUUYECKUX PEAKLIHIA,
WJUTFOCTPUPYIOIIUX XUMUUYECKHE
CBOICTBA C YYETOM MEXaHHU3MOB
MPOTEKAHUS JaHHBIX PEAKIIUN U
TEHETUYECKOM CBS3U OPraHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.
3. PacueTnsbie 3amaun no
YpaBHEHUSIM PEAKIIMI C y9acTHUEM
OpraHUYeCKHUX BEIECTB.
4.  JlabGoparopnas paboTa
«IIpeBpaiieHust OpraHUIeCKUuX
BEIIIECTB NPU HATPEBAHUM.

4.3 I/I)IGHTI/I(l)I/IKaIII/Iﬂ I/ICCJ'IGJIOBaTI) 1. HpaKTI/IKO-OpI/IeHTI/IPOBaHHI)Ie OK 01
OpraHUYECKUX KauyeCTBEHHbIE PEAKIIHI 3aJ[aHNS IO COCTABJICHHIO OK 02
BEIIIECTB, UX OPraHWYECKUX COCIMHEHUHU| (oo peakuuii ¢ yuacTHem OK 04
3HAYCHHUE U OT/EIbHBIX KJIACCOB

OPraHWYeCcKHUX BEIIECTB, B T.4.
MIPUMEHEHHE B
GEITOROI 1 WCIIOJIB3YEMBIX IS X
IIPOU3BOICTBEHHOMN MICHTU(DHUKALHH B ObITY H
OEATEIILPHOCTH IMPOMBIINIJICHHOCTH.
YeIOBEKa JlaGoparopnas paboTa:
"UnenTuduxarus opraHnuecKux
COEQUHEHNN OTAEILHBIX KJIacCOB"

5 Pa3nen 5. XapakTepu3oBaTh
Kuneruveckne u | BJIMsIHME PA3JIMYHBIX
TePMOAMHAMHUYECK| (PAKTOPOB HA PaBHOBeCHe
ue U CKOPOCTb XMMHUY€CKHX
3aKOHOMEPHOCTH | peakuui
NPOTEKAHUSA
XHMHUYECKHX
peakumii

5.1 CkopocTh XapakTepu3oBarh BiausHUE | 1. [IpakTuko-opuentupoBanusie [OK 01
XUMHUUYECKUX KOHIIEHTpaIlNu TeopeTndeckue 3aaanus Ha aHanusz  |OK 02
peakuuii. pearupyronmx BemecTB 1 | (pakTopoB, BIUSIONINX HA
XUMHYECKOE TEMIIEpaTypbl HA CKOPOCTh | U3BMEHEHUE CKOPOCTU XUMUYECKOMN
paBHOBECHE XUMUYECKUX PEaKUn peakuuu. [IpakTuko-

XapakTepru30BaTh BIUSIHUC
W3MEHEHUS KOHIICHTPAIlUN
BEILECTB, PEAKLIUH CPEJIbI U
TEeMIEepaTyphl Ha
CMEIIEHNE XUMHUYECKOTO
paBHOBECHS

OPHUCHTUPOBAHHLIC 3aJIaHHA HA
IMPUMCHCHUC IIPUHIIUIIA Jle-
[Ilatenbe a1 HAXO0XKACHUS
HallpaBJICHHUA CMCUICHUA
paBHOBCCHUA XHUMHUYECKON pCaKkiuu u
aHaJInu3 Q)aKTOpOB, BJIMAIOIINUX Ha
CMCIICHUC XUMHNYCCKOT'O
paBHOBCCHUA
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6 Pazneua 6. HccnenoBath HCTHHHBIE

PactBops! pacTBOPHI € 32JaHHBIMHA
XapaKkTepucTUKAMM

6.1 [TonsiTue o Paznuuarh uCTUHHBIE 1. 3ajauu HA IPUTOTOBJICHUE OK 01

pacTBopax pacTBOpPHI pacTBOpPOB. OK 02
2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacyeTHbI€ 3a/1aHus Ha AUCIIEPCHbIE
CUCTEMBI, UCIOJIb3yEMbIE B OBITOBOM
Y IPOU3BOJICTBEHHOM JI€ATEIbHOCTU
YeJI0BEKA.

6.2 HccnenoBanue Hccnenosats (usnko- JlaboparopHas paboTa OK 01
CBOICTB XUMHUYECKHE CBOMCTBA «IIpuroToBieHue pacTBOPOB» OK 04
pacTBOpOB HCTUHHBIX pPacTBOPOB

1 IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (co/iep:KaHMe MPUKJIATHOTO MOLYJIsI)

7 Paszpnen 7. OuenuBath nocjaeacTeus | 3ammura Keiica (¢ yuerom
Xumusi B ObITY 1 | OBITOBOM M Oynyuieii npogeccuoHaIbHON
NPOU3BOJACTBEHHO | MPOM3BO/ICTBEHHOM NAeATeJJbHOCTH)

i 1eATeJbHOCTH AeITeJIbHOCTH YeJIOBeKa ¢

yeJioBeKa NO3MIHI IKOJIOTHYeCcKOM

0e3onacHocTH
7 Xumus B OBITY H OnenuBath nocnencTeus | Ketic (¢ yuerom Oymymiei OK 01

MIPOM3BOJICTBEHHOH | OBITOBOM U npodeccuoHanbHOU aesitenbHocTH)  (OK 02

NEATEIIBHOCTH MIPOU3BOICTBEHHON Bo3MOKHBIE TEMBI KEHCOB: OK 04

qeJI0BEKa eATENbHOCTH ueoBeka ¢ | 1.HamomHuTenp B NETCKUX OK 07

HO3UIINI YKOJIOTHUECKON
0e30macHOCTH

UTPYIIKaX.
2.XUMus B UTPYIIKAX

3. HoBbsie maTepuansl s
COJTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENnapaToB.
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