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1. OBIIAS XAPAKTEPUCTUKA PABOYEM IIPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIVIMHBI « XUMU S

1.1. MecTOo IMCUMIUVIMHBI B CTPYKType OCHOBHOWH mNpo¢ecCMOHAIBHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI
O6meobpazoBatenbHas aucuuminia OY /[ 10 Xumus nzydyaercs Ha 6a30BOM YpOBHE B
o0mieo0pa3oBaTeIbHOM UK€ Y4eOHOro IUIaHa OCHOBHOM mpodeccruoHambHON
oOpa3oBaTenbHON IPOrpamMMBbl o npodeccun 35.01.27 Macrep
CeJIbCKOXO0351iiCTBEHHOI 0 IPOM3BOACTBA

TpynoeMKOCTh NTUCIUIUIMHBI «XUMUS» Ha 0a30BOM YpOBHE COCTaBjIseT 72 yaca,
U3 KOTOphIX 64 uvaca — 0a3oBblii MOAyNb (6 pa3naenoB) U 8 4acoB — MPUKIATHOM
Moayiab (1 paszgen), BKIIOYAKOIMIMN TPAKTUKO-OPUEHTUPOBAHHOE COJIEP)KaHHE
KOHKPETHOM CHEIUaIbHOCTH.

[TpuknanHoit MOAy/b BKIIOYAET OAWH pazaen. Pazmen 7 «Xumus B OBITY H
IPOU3BOJICTBEHHOM JESATEILHOCTH YEJIOBEKa» peanu3yeTcs s Bcex npodeccuil Ha
Marepuaje KeWCOB, CBS3aHHBIX C JKOJOTMYECKOW Oe30MacHOCThI0O W  OICHKOU
MOCJICICTBUN OBITOBOM M NMPOU3BOJICTBEHHOW IEATEIBHOCTH, MO OTpacisM Oymyiiei
npodeccroHaIbHOMN AeATeTLHOCTH 00YUYarOIINXCS.

[lepuon  oOydenwss ©W  pacmpefeleHue 10  ceMecTpaM  OMpeJenseT
oOpa3oBaTreibHasi OpraHu3alys CaMOCTOATEIbHO, C YYETOM JIOTHKU (HOPMHUPOBAHUS
NPEeIMETHBIX  PEe3ylbTaToB, OOMMX ©  NPOPECCHOHAIBHBIX  KOMIIETEHIIHH,
MEXIPEIMETHBIX CBA3€H C JPYrUMU JUCHMIUIMHAMU 0O0Ie00pa3oBaTeIbHOTO U
o01enpodecCHOHAIBHOTO IIUKIIOB YYeOHOTO TIIaHa.

1.2. e 1 mu1aHupyeMble pe3yJibTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. lean v 3aga4M TUCHUILIMHBI

DopMUPOBAHUE Yy CTYJIEHTOB IIPEICTABICHUS O XHUMHUYECKOM COCTABJISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUPA KaK OCHOBBI MPUHITHUS PEIICHUN B KU3HEHHBIX
Y IPOU3BOJCTBEHHBIX CUTYALUSIX, OTBETCTBEHHOT'O [TOBEICHUS B IPUPOJIHON CpETIE.

3apaum TUCHMILVINHBI:

1) chopmupoBaTh MNOHMMAaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMUYECKUX
IPOLIECCOB U SIBJICHHM B OKPYXKAIOLIEH Cpele, LEIOCTHOW HAaydYHOW KapTHHBI MHUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTHh YMEHHS COCTAaBJIATH (POPMYJIBI HEOPTAHMYECKHX M OPTraHUYECKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKITUNA, OOBSICHATH UX CMBICI, HHTEPIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  TPOBEACHUS  MPOCTEUIINX  XUMHUYECKUX
OKCIIEPUMEHTATBHBIX  HMCCIEMOBAHUNA C  COONIOJEHWEM TpaBWI  0€30MacHOTO
oOpareHus ¢ BEIIeCTBAMH U JIA0OPaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHHUS WCIOJIB30BaTh MH(GOPMAIMI0O XHMHUYECKOTO XapakTepa u3
Pa3IUYHBIX HICTOYHHUKOB;

5) chopmupoBaTh yMEHHUsI MPOrHO3UPOBATH MOCIEACTBUSI CBOEH AEATEILHOCTU U
XUMUYECKUX MPUPOIAHBIX, OBITOBBIX U MTPOU3BOICTBEHHBIX MPOLIECCOB;

6) chopMUpOBaTH NMOHMMAHUE 3HAYUMOCTH JOCTHIKCHHH XUMHYECKOM HAYKH U
TEXHOJIOTUH JIJIsl pa3BUTHS COLMATILHOM U MTPOU3BOJICTBEHHOM cep.






1.2.2. Iliianupyembie pe3y/ibTaThl OCBOCHHUS 001eo0pa3oBaTe/ibHON AMCUMILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

Koa n Ilianupyembie pe3yJbTaThl OCBOCHUS TUCUUILIUHBI
HaAauMEHOBaH
e
(popmupyem
BIX Oo01mmue JAucuunjinHapHbie
KOMIIETEHIIA
/|

OK 01. B yacTu TPy10BOro BOCIUTAHUSA: - BJIQJAETh CHUCTEMOM XMMHUYECKUX 3HAHWM, KOTOpas BKJIIOYACT:

Bri6upats -  TOTOBHOCTh K TPyAY, OCO3HAHHE | OCHOBOIOJIATAIOIINE TMOHATHS (XUMUYECKUW DJIEMEHT, aToM,

CIIOCOOBI IIEHHOCTH MacTepPCTBa, TPYIOJIIO0UE; 9JIEKTPOHHAs 000JI0YKa atoma, S-, p-, d-3JIEeKTPOHHBIE OpOUTAIIN

pelieHus - TOTOBHOCTh K AaKTHUBHOM JEITEIbHOCTH | aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTb,

3aja4 TEXHOJIOTUYECKOU u COLIMAJILHOM | CTETIEHb OKHUCIICHUS, XUMUYECKasl CBS3b, MOJIb, MOJIIPHAS Macca,

npodeccroHa | HarpaBJIeHHOCTH, CIIOCOOHOCTH | MOJISIPDHBIM ~ 00BbEM,  YIVIEPOAHBIM  CKeleT, (QyHKIMOHATbHAS

JILHOM VHULIUUPOBATH, IJIAHUPOBATH U | TPyNIla, pajuKal, HU30MEpUs, HU30MEPbI, T'OMOJIOTUYECKUU PSI,

JIEITEIBHOCT | CAMOCTOSITEIILHO BBITIOJIHATH TAKyI | TOMOJIOTH, YIJIEBOJOPOJBI, KHCJIOPOJ- M  a30TCOJEpKalIve

u JICSITCIIbHOCTD; COeMHEHNs, OWOJOTMYECKH aKTHBHBIE BeliecTBa (yrieBOIbI,

OPUMEHUTENIb |- HWHTEpeC K  Ppa3nuuHbiM  cdepam | Kupbl, O€JIKH), MOHOMEp, IOJMMEP, CTPYKTYpHOE 3BECHO,

HO K npodeccroHaIbHOMN JAeATeIbHOCTH, BBICOKOMOJICKYJISIDHBIE COCIMHECHUSA, KPUCTAIUIMYECKAs] PEIIETKA,

pazinyHbiM | OBJIageHue YHHBEPCAJIbHBIMHM | TUIIBI XUMUYECKUX PEAKIUN (OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE,

KOHTEKCTaM | y4eOHbIMH MO3HABATEJbHBIMH | 9K30-U JHIOTEPMUUECKHUE, PEaKIMd MOHHOrO OOMEHa), pacTBOp,
JIeCTBUSIMMU BJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, BIIEKTPOJIMTUYECKAS
a) 0a3oBble JIOrHYecKue JeicTBUSI: JYccoLanus, OKMCJIUTEb, BOCCTAHOBUTEJIb, CKOPOCTh
- CaMOCTOSITEIbHO  (OPMYJHUPOBATh U | XUMHUYECKOW pEaKIMu, XHMHYECKOE pAaBHOBECHE), TEOPUH U
AKTYaJIM3UPOBATH npoosieMy, | 3aKOHBI (TEOPHUSI XUMHUUYECKOTO CTPOCHMSI OPraHMYEeCKHX BEIIECTB

paccMaTpuBaTh €€ BCECTOPOHHE,
- yYCTaHaBJ/IMBATb CYIHCCTBCHHBIﬁ IIPpHU3HAK

A.M. bytnepoBa, Teopus 3IEKTPOIUTHYECKON ITUCCOLUALINH,
nepuoanueckni 3akoH .M. MenpaeneeBa, 3aKOH COXpaHECHUS




WA OCHOBaHHUS TSI
KJaccuukanuu u 0000IeHHUS;
- OTIPEICINIATD 1ENH e TEIIBHOCTH, 3a/1aBaTh
napaMeTphbl ¥ KPUTEPUU UX JTOCTHKCHHUS;

- BBISIBJISTH 3aKOHOMEPHOCTH "
IPOTHUBOPCUHSI B paccMaTpUBAEMBIX
SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B JIEATCIHHOCTD,
OIICHMBATh  COOTBETCTBUE  PE3YJIHTATOB
IEeJIsIM, OIICHWBATh PHCKU  ITOCJICICTBHM
NEATEITBHOCTH;

- pa3BHUBaTh KPEATHBHOE MBIILICHUE TPH
PEIICHHUH KU3HCHHBIX TIPOOJIeM

CpaBHEHUS,

0) 0azoBbIe HCCIe0BaATeIbCKHIe
JeHCTBUS:
- BJIAJIETh HaBBIKAMHU y4eOHO-
HCCIIeI0BaTEIILCKOM u MIPOEKTHOMN
NESATEIBHOCTH, HAaBBIKAMU  pa3pelIeHUs
poOJeM;

- BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U
U aKTyallu3upoBaTh 3a7ady, BbIJIBUTATh
TUIIOTE3y €€  PEILICHUs, HaxXOJUTh
apryMEHTBl JUIsl J0KAa3aTelIbCTBA CBOUX
YTBEP)KJICHUM, 3aJaBaTh IapaMeTpbl W
KPUTEPUU PELICHUS;

- AQHAIM3UPOBATh TOJIYYEHHBIE B XOJE
peLIeHUsT 3aa4u PEe3yJIbTaThl, KPUTHUECKH
OLICHUBATH 1504 JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh W3MEHEHHWE B  HOBBIX

Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECCKHH  S3BIK  XHMHUH,
(haKTOJIOTHYECKUE CBEJICHUSA O CBOMCTBAX, COCTaBEe, MOJYyUYCHUHU M
0€30MacHOM HCITOJIb30BAHUM BaXKHCHIINX HEOPraHUYECKHX U
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTHYCCKOHN NESITEIbHOCTH
YeJI0BEKA;

- yYMETh BBISBIATH XapaKTEpHbIC MPHU3HAKA W B3aMMOCBS3b
U3YyYEHHBIX TOHATHH, MPUMEHATH COOTBETCTBYIONIUEC TOHATHS

npu OIMCaHUU CTPOCHUA U CBOMCTB HCOPTAaHHUYCCKUX U
OPraHUYCCKHUX BCIICCTB Hu ux HpeBpameHHﬁ; BBIABIIATD
B3aUMOCBA3b XUMHYCCKHNX 3HaHUM C IIOHATHUAMU u

MPEJCTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX MIPEAMETOB;
- YMETh HCMOJIb30BaTh HAMMEHOBAHUSI XMMUUYECKUX COCIMHEHUN
MEXKIYHAPOJHOTO COK3a TEOPETUYECKON U MPUKIATHOU XUMUHU U
TPUBHUAJIbHBIC HA3BAHUS BAXKHEHIINX BEHIECTB (3TUJICH, allETUIICH,
rimnepuH, ¢exon, GopMmanbaerul, YKCyCcHas KHCIOTa, TJIUIIMH,
yrapHblii Tra3, YIJEKUCIbIM Tra3, aMMHAK, TalleHas W3BECTb,
HETallleHasi W3BECTh, MNUTbEBasg COJa U JPYTUX), COCTABIATH
dbopMyJIbI HEOPTaHUYECKUX U OPTaHUYCCKUX BEIIECTB, YpPaBHEHUS
XUMUYECKUX pPEaKIuii, OOBSACHATh WX CMBICI;, IOATBEPKIATh
XapaKTEepHBIE XUMHYECKUE CBOMCTBaA BEIICCTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMH W 3aMUCSIMH yPABHEHUM
XUMHUYECKUX PEaKIUM;

-  yMEThb  YCTaHAaBJIMUBATh  MNPUHAIC)KHOCTh  HU3YUYECHHBIX
HEOPTraHWYECKUX M OPraHUYECKUX BEIIECTB K OINPEAECICHHBIM
KJIaCCaM M TPYIINaM COCAUHECHUM, XapaKTE€PU30BaTh UX COCTaB U
BOKHEUIIIME CBOMCTBA; OMPENECISITh BHAbl XWMHUYECKHX CBS3EU
(koBaJIeHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOPOJHAs), THIIBI
KPHUCTAJUTMYSCKUX  PEIICTOK  BEIIECTB;  KIACCHU(HUIIMPOBATH
XUMHUYECKHUE PEAKIINY;




YCJIOBUSIX;

- YMETh MIEPEHOCUTH 3HAHUS B
MO3HABATEIBHYIO U MPAKTUYECKYIO 00J1aCTH
JKU3HEACATCILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX
OpeIMETHBIX 00J1acTel;

- BBIIBUTaThb HOBBIE HJIEH, MPEAIArarhb
OPUTMHAIBHBIE TTOAXOAbI U PELICHUS;

- CIIOCOOHOCTB MX HCIIOJb30BaHUS B
IT03HABATEJILHOW U COLMATIbHOUN MTPAKTHUKE

- chopMHpoBaTh MPEACTABICHUS: O XMMUUYECKOM COCTaBISAIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIM XMMHUU B MO3HAHUU
SIBJICHUW MpUpPOAbl, B (OPMUPOBAHUU MBIILICHUS U KYJIBTYPhI
JUYHOCTH, €€ (PYHKIIMOHATBLHONU TPaMOTHOCTH, HEOOXOIUMOM JIJIsi
pelIeHUsT MPAKTUYECKUX 3a]ad U DKOJOTHYECKH O0OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOJTHOM CpeEIE;

- YMETh MPOBOJUTH PACUYETHl MO XUMHYECKUM GdopMysiaM U

YPaBHCHUAM XUMHYCCKHNX pCaKLII/Iﬁ C HUCITIOJIB30BAHUCM
(1)H31/IIICCKI/IX BCJIIMYHNH, XAPAKTCPUIYIOIIHNX BCIICCTBA C
KOJIMUYECTBECHHOM CTOPOHBI: MacCcChlI, o0beMa (HOpMaHBHBIG

YCJ'IOBI/ISI) I'a30B, KOJIMYCCTBA BCIICCTBA, NCIIOJIb30BaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA JId TIPpUHATUA pCIIIeHl/If/'I B KOHKPCTHBIX
JKU3HCHHBIX CUTyalUAX, CBA3AHHBIX C BCHOICCTBAMU W HX
IMPUMCHCHUEM

OK 02.
Hcnone3oBar
b
COBPEMEHHBI
€ CpelicTBa
TIOKCKa,
aHanu3a u
WHTEpIpeTaIl
uu
uHbOopMaIuu
u
uH(pOpMaIo
HHBIC
TEXHOJIOTUHU

B obJs1acTH
MO3HAHMS:

- chOpMHUPOBAHHOCTh  MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMU
NpaKTUKH, OCHOBAHHOTO Ha  JaMajore
KyJIbTYp, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

- COBEpPUICHCTBOBAHUE  A3BIKOBOW W
YUTATEJIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICCTBUSL ~ MEXIAy  JIOABMH U
MO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTU HAay4YHOU
NEATENBHOCTHA, TOTOBHOCTH OCYIIECTBIISTH

HEHHOCTH HAYIHOIO

- YMCTH IINIAHUPOBATb W BBIIIOJHATH XHMHYECKUMN OKCIICPUMCHT

(mpeBpallleHUs] OpPraHWYECKUX BEIIECTB IIPU  HArpeBaHUU,
[OJIy4eHUE J3TUJIIEHA M M3YYEHHUE €ro CBOWCTB, KA4ECTBEHHBIE
peaKkuMu Ha  aJpJerujbl, Kpaxmajl, YKCYCHYK KHUCIOTY;

JieHaTypanus OSIKOB IMPY HArPEBaHUH, IIBETHBIC PEAKITUU OCIKOB;
IIPOBOJIUTH PEAKIIUM HOHHOTO OOMEHa, ONPEICISTh CPEIy BOIHBIX
pacTBOpPOB, Ka4eCTBEHHBIC PEAKIMU Ha Cylbdar-, kKapOoHAT- H

XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHHUS; peuaTh
SKCIEPUMEHTAJIbHBIC 3aJaud 1Mo TeMam  "Metauibl" u
"HemeTtamnpl") B  COOTBETCTBUM C NpaBUIaMU  TEXHHUKHU

Oe3omacHOCTH Tipu OOpaIIeHUH C BEIIeCTBAMHU U J1a0OpaTOPHBIM

000py/IOBaHUEM;  TMPEACTABIATH  PE3YJIbTaThl  XUMHUYECKOTO
IKCIIEpUMEHTa B (OopMe 3aIUCU YPAaBHEHHH COOTBETCTBYIOIIUX
peaknmii W (QOpPMYyIUPOBATH BHIBOABI HA OCHOBE JTHX




I
BBITIOTHCHUS
3a1a4
npogdeccrona
JIbHOU
JESITEeTLHOCT
"

MIPOEKTHYIO u HCCIIEIOBATEIBCKY IO
NEeSATENbHOCTh HUHANBUYAIBHO U B TPYIIIE;
Osiaanenne YHHBEpPCAJIbHBIMH
y4eOHbIMU NMO3HABATEIbHBIMH
AeCTBUAMM:

B) padoTa ¢ nHpopManueii:

- BJIA/ICTh HaBbIKAMU MOJTYYSHHS
uHbOpMAIlM M3 HCTOYHUKOB  Pa3HbIX
TUIIOB, CAMOCTOSITEIBHO  OCYIIECTBIISITh
MOMCK, aHajiM3, CHUCTEMAaTHU3alHI0 |

UHTEPIIPETAIINI0 WH(GOPMAIMKM Pa3TMIHBIX
BUJIOB ¥ )OPM TIPEACTABIICHHS,
- co3maBaTh TEKCTHI B
dopmaTax ¢ ydeTrom
UHPOpMAIMK U  IIEJICBOU
BBIOWpast ONITUMAJTBHYIO
TPEICTABIICHUS U BU3YAIU3AIIHH;

- OILICHUBATh JTOCTOBEPHOCTb,
JIETUTUMHOCTH uHpOpMaInH, ee
COOTBETCTBHE TPABOBBIM M MOpPAJIBHO-
THYECKUM HOpMaM;

- UCIIOJIb30BaTh cpelncTBa
MH(GOPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX
TEXHOJIOTUA B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX ¥ OpPTaHU3AIlMOHHBIX
3ajady ¢ coOmomeHneM — TpeOOBaHUI
OPrOHOMHKH, TEXHUKH  0O€30MMacHOCTH,
TUTHCHBI, PECYpPcOCOepekeHHsI, TPABOBBIX
u ATUYECKUX HOPM, HOPM

pa3InYHbBIX
HAa3HAUYCHU A
ayaIuTOpHUH,

(opmy

pe3yJbTaTOB;

- YMETh aHAIU3UPOBATh XUMHUECKYIO HH(POPMALIHIO, OTy4aeMYO
U3 Pa3HbIX MCTOYHUKOB (CPEACTB MACCOBOM HH(OpPMALIUU, CETh
WuTepHer u apyrue);

- BJIAJIETh OCHOBHBIMU METOJAMH HAYYHOT'O MO3HAHUS BEUIECTB U
XUMHUYECKUX SBJICHUM (HaOMIOfeHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJICTTUPOBAHUE);

- yMETh NPOBOJUTH pPACUETHl MO XUMHUYECKUM (QOpMylaM H

YPaBHCHUAM XUMHYCCKHNX pCaKLII/Iﬁ C HUCITIOJIB30BAHUCM
(1)I/IBI/I‘ICCKI/IX BCJIIMYHNH, XAPAKTCPUIYIOIIUX BCIICCTBA C
KOJIMYECTBECHHOM CTOPOHBI: MacCcCHhI, obneMa (HOpMaHBHBIG

YCJ'IOBI/ISI) I'a30B, KOJIMYCCTBA BCIICCTBA, NCIIOJIb30BaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA JId TIPpUHATUA pCIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyalUAX, CBA3AHHBIX C BCHOICCTBAMU W HX
IMPUMCHCHUEM




nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIa/ICTh HAaBbIKAMH PACMO3HABAHUS U
3aIUThl HHPOPMaLIUU, HHOOPMATUOHHON
0€30MacHOCTH JJUYHOCTH,

OK 04.
O¢ddexTuBHO
B3aUMOJICUCT
BOBAaTh U
paboTaTh B
KOJIJICKTUBE
Y KOMaHJIe

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH M CAMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBbIKAMU y4eOHO-
HCCIIE0BATEIbCKOM, MPOCKTHOM u
COIIMAJIbHOM JICATEIIbHOCTH;

OBaanenne YHUBEPCAJTbHBIMHU
KOMMYHHUKATUBHBIMHU JeHCTBUSIMH:

0) coBMeCTHaA AeATEJIbHOCTD.

- [IOHUMATh 5 HACIOIb30BaTh
pEUMYIIECTBA KOMaHIHOM 5
WHIUBUTYaIbHON PabOTHI;

- MPUHUMATD (S| COBMECTHOM
JIEATSIILHOCTH, OpPTraHU30BBIBATH u
KOOPAUHUPOBATH JIECTBUS I10 ee

JIOCTHIKECHUIO: COCTaBJISITh IUIaH JEHCTBUM,
pacnpenessaTh poJii C Y4E€TOM MHEHUM
YYaCTHUKOB 00CyXIaTh pe3ybTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B
YCIOBUSX pEaJbHOr0, BHUPTYaJIbHOIO W
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS;

- OCYIIECTBIIATH MMO3UTUBHOE
CTpaTEeruyeckoe IMOBEJACHHUE B Pa3IMYHBIX
CUTyallMsiX, TMPOSBIATH TBOPYECTBO U

- YMCTb IUIAHHUPOBATL W BBIIIOJHATD XUMHUYECKUMN OKCIICPUMCHT

(mpeBpamieHusi OpPraHUYECKUX BEHIECTB MpPU  HArpeBaHUH,
NOJIyYEHUE D3TUJICHA W H3YyYEHHE €ro CBOMCTB, Kay€CTBEHHBIC
peakuuu Ha  anbAETHIAbI, KpaxMmal, YKCYCHYK KHCIOTY;

ACHATypalusa OEJIKOB IIpu HAarpC€BaHH, IBECTHLHIC PCAKIIUU 6CHKOB;
MMPOBOAUTDL PCAKIIMU MOHHOT'O O6M€Ha, OIIpCACIIATL CPCAY BOAHBIX
PaCcTBOPOB, KAYCCTBCHHLIC PCAKIMKU Ha Cy.]IB(l)aT-, Kap6OHaT- Hu

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHUS; peniaTh
SKCIEPUMEHTAJbHbIE  33aJauuM 1o TeMam  "Mertamuibl"
"Hemerannel") B  COOTBETCTBUM C TIpaBWIAMU  TEXHUKHU

Oe3omacHOCTH Tpu OOpaleHUH C BeIleCTBaMHU U J1abOpaTOpHBIM
o0opyZIoBaHUEM;  MPEACTABIATh  PE3YJIbTAThl  XMUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3alUCU YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii u GopmMyIupoBaTh BEIBOJIBI HA OCHOBE ATUX PE3YIhTAaTOB
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BOOOpakCHHE, ObITh HHUITHATHBHBIM
OBnangenue YHHBEpPCAJTbHBIMH
PeryJsiTHBHBIMH JIe/iCTBUSIMH:

') MPUHSATHE Ce0s1 M IPYTUX JIIOEH:

- IPUHUMATh MOTHBBI M aPTYMEHTHI APYTHX
JqOACH  TpM  aHamu3e  pe3yJIbTaToB
NEeSATEITBHOCTH;

- TIPU3HABaTh CBOE MPABO M IMPABO JPYTUX
JIFOJIEH Ha OIIHOKHU;

- pa3BHBaTh CIIOCOOHOCTh IIOHUMATh MHP C
TIO3UIUH JAPYTOT0 YEIOBEKa;

OK 07.
ConelicTBoBa
Th
COXpaHEHHIO
OKpY’KaroIIe
1 cpenpl,
pecypcocoep
€XKEHUIO,
IPUMEHSATh
3HaHUS 00
M3MEHCHUH
KJINMarTa,
TIPUHITATIBI
OCepEKIIMBOTO
ITPOU3BOJICTB
a,

s hexTUBHO

B 00/1a¢TH 3K0JI0rH4eCcKOro

BOCTIMTAHUA:
- cOpPMHUPOBAHHOCTh  IKOJIOTHYECKOM
KYJbTYPBI, NOHUMAaHHe BIIUSTHUS

COIMAJIBHO-DKOHOMMYECKUX IPOIECCOB Ha
COCTOSIHME MPUPOJHOM U  COLMAIBHOMU
cpenbl, OCO3HaHUE TII00AIBHOTO XapakTepa
AKOJIOTUYECKHUX TIPOOJIeM;

- IUIAaHUPOBAaHUE M  OCYIIECTBIICHUE
JIEUCTBUM B OKPYKAIKOWIIEH Cpelie HA OCHOBE
3HAHHUS [eJNed YCTOMYMBOIO  Pa3BUTHUA
YEeJIOBEYECTBA;

aKTHBHOEC HEIIPUSATHE JICUCTBUH,
MIPUHOCSIIHNX BPEl OKPYKAIOIIECH CpelIe;

- YMEHHUE MPOTHO3UPOBATh
HeOJIaronprsTHBIC JKOJIOTUYECKUE
MOCJICACTBUS MPENPUHIMAEMBIX

- chopMHUpOBATh MPEJICTABICHUS: 0 XUMHUYECKOH COCTaBJISAOIICH
CCTCCTBCHHOHAYYHOW KapTHHBI MHpa, POJU XUMHUU B ITO3HAHHH
SBIIGHUWA TPUPOJIbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JMYHOCTH, €€ (PYHKIIMOHAIBHON IPpaMOTHOCTH, HEOOXOUMOM st
pElIeHHs] MPaKTUYECKUX 3aJlad U SKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpelie;

- YMeTh COOJIIOMaTh TpaBHUJa SKOJOTHYECKH IIeIeco00pa3HOro
NOBEJCHUSI B OBITY W TPYIAOBOM JEATEIBHOCTH B  IEJAX
COXpaHEHUS CBOETO 3/J0OPOBBS M OKPYKAIOIIEH MPUPOTHON CPEIIbI;
YUUTHIBATh OMACHOCTh BO3JCHCTBUS Ha J>KMBBIE OpPTaHU3MBbI
OTpENEICHHBIX  BEIIECTB, IMOHMMAas  CMBICT  TOKa3aTels
MPEICIbHON TOMYCTUMON KOHIICHTPALIUH
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JIEVICTBOBAThH
B

JNEUCTBUH, IPEAOTBPAIIATH UX;
- pacliupeHue OmbITa  JCATEIbHOCTH

Ype3BbIYAMH | DKOJOTUYECKOW HAINPABICHHOCTH;
BIX - OBJIaJICHUE HABBIKAMH Y4EOHO-
CUTYyaLUAX UCCIIENOBATEIBCKOW, TPOEKTHOU U

COLMAJILHOM JICSITEIBbHOCTH;
IIK 1.2. - cpOpPMHUPOBAHHOCTH HABBIKOB HACTPOUKU | - C(OpMHUpPOBATH HABBIKM BHECEHHS YAOOpPEHUM U CPEACTB
Baocuth Y PErYJUPOBKH MAIIWH J1JIsI BHECEHUS 3aIIUThl PACTEHUM
ynoOpeHus ¢ | ynoOpeHul, CpeACTB 3aIUThl PACTEHUN U - YMETb BBINOJHATh arpOTEXHUYECKHUE PaOOTHI B COOTBETCTBUH C
3aJJaHHBIMHM | YXOJa 3a CEJIbCKOX03SMCTBEHHBIMU 3HaHWEM BHUJIOB yJIOOPEHUH U arpOTEXHUUYECKUMU TPEOOBAHUSIMHU
arpoTeXHU4e | KyJbTypamu
CKUMU - YMEHUE CAMOCTOSITEJIbHO BBITIOJTHATD
TpeOOBaHUSAM | arPOTEXHUYECKUE PAOOTHI MAITUHHO-
. TPAKTOPHBIMU arperaTaMu B COOTBETCTBUHU

C arpOTEXHUYECKUMHU TPEOOBAHUSIMHU

- 3HAHHE BUJIOB yJI0OPEHUH, CPOKHU

BHECECHUS yI00pPEHUMN, CIIOCOOBI BHECESHUSI
IIK 1.8 -c(OpMHUPOBAHHOCTH HABBIKOB - chopMUPOBaATh HABBIKU OOCITY)KHBAHUS CEIIbCKOXO3SIHCTBEHHBIX
BBITIOTHATE | TEXHUYECKOTO OOCTYKMBAaHUS TPAKTOPOB U | MAIIIMH BCEX MapOK
TEXHUYECKOE | CAMOXOJHBIX CEJIbXO03MAaIlINH BCEX MapOK - YMETh CaMOCTOSITEIIBHO BBITIOJIHATh  Pa0OTHl  pa3IMUHOMN
00CITy’)kKMBaH |- YMEHHE CaMOCTOSITEIILHO BBITIOJIHATH CJIOKHOCTH TO OOCTYXMBAaHUIO CEIbCKOXO3SHCTBEHHBIX MAIIIUH
He 1pu paboTHI cpeHel CITI0KHOCTH T10 BCEX MApOK C NPUMEHEHHEM  COBPEMEHHBIX  CPEJCTB
HCTOJIb30BAH | MEPUOJUYECKOMY TEXHUUECKOMY TEXHUYECKOTO 00CITyKUBaHUS
WH U TIPU 00CITy>)KUBaHHUIO TPAKTOPOB U
XpaHCHUH arperaTupyeMbIX ¢ HUIMHU
TPAKTOPOB, CEJIbCKOXO3SMCTBEHHBIX MAIIIMH, 3€PHOBBIX
KOMOAWHOB, | ¥ CHCIMATN3UPOBAHHBIX KOMOAHOB C
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CEIBbCKOX035
MCTBEHHBIX
MAalluH U
o0opy10BaHU
H)

3aIpaBiIsATh
TPaKTOPHI U
CaMOXOJTHBIX
CEJIbCKOX035
MICTBEHHBIC
MAaIlIWHBI
roproue
CMa304YHBIMH
MaTepruaIlaMHu

[IPUMEHEHUEM COBPEMEHHBIX CPEJICTB
TEXHUYECKOT0 O0CITYKUBaHUS;

- 3HaHUE [IPUHLUIIA JEUCTBUS, YCTPOUCTBO,
TEXHUYECKHUE U TEXHOJIOTUYECKUE
IPUHLUIIBI PETYIUPOBKH
CEJIbCKOXO35MCTBEHHBIX MAILUH

Jucnumnaa Xumus HamnpapieHa Ha GopMUpoBaHUe JIMUHOCTHBIX pe3yJIbTaTOB

CIIOpTa; MPEAYNPEKIAIOMMN JTHOO MPEOa0ICBAIOIINA 3aBUCUMOCTH OT aJKOroJisl, Tabaka,
TICUXOAKTUBHBIX BEIIECTB,

azapTHbIXx urp W T.J. CoXpaHSAIONIMN TCUXOJOTHYECKYIO

JInyHOCTHBIE pE3yNbTATHI Kon
JMYHOCTHBIX
pE3yIbTaTOB
Cobmromaromuii ¥ mponaraHANPYONUK MpaBuiia 310POBOTO U 0e30macHoro o0pasa KU3HH, JIP 9
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YCTOI\/’I‘II/IBOCTB B CUTYAaTUBHO CJIOKHBIX WJIXN CTPCMUTCIIbHO MCHAIOIUXCA CUTYallUusAX.

3a00TsIIMIICs O 3alUTe OKPYKAIOIIEH Cpe/ibl, COOCTBEHHON U 4y»XOil 0€30MacHOCTH, B TOM JIP 10
gucie udpoBoit.
JleMOHCTpUPYIOIIMI HABBIKM aHaIW3a M MHTEpPHpeTaluud HHPOpMALUUU U3 PATUUYHBIX JIP 14

NCTOYHHUKOB C YYCTOM HOPMATUBHO-IIPABOBBIX HOPM
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHOM
JANCIUIIJIMHBI «XUMMWU S

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOUH padoThl

Bup yyeOHol padoThI O0beMm B yacax
O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CHUTIIHHBI 72
B T.4

OcHOBHOE cogepKaHue 64
B T. 4.:

TEOpEeTHYECKOE 00yUueHre 30
MPAKTUYECKUE 3aHITHUS 24
nabopaToOpHBIC 3aHITHS 10
IIpodeccuoHaATBHO-OPUEHTHPOBAHHOE COIEPKAHUE 6
(comep:kaHue MPUKJIATHOTO MOIYJIs)

BT. 4..

TEOPETHYECKOE 00yUeHre 2
MPAKTUYECKUE 3aHATHUS 4

IMpome:xxkyTounas arrectanus n1uddepeHIIUPOBAHHBINA 3a4eT 2
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2.2. TeMaTH4YeCKHH IUIAH U COAEP/KaHUE TMCUUILIMHBI « XUMH»

Dopmupyem
HaumeHnoBaHu Conep:kanue yue0HOro MaTepuaja (0CHOBHOE H NpodecCHOHAILHO- Oben L
e pa3aeioB u OPMEHTHPOBAHHOE), J1A00PATOPHbIE M NPAKTHYECKHE 3AHATHSI, IPHUKJIAJHOI
4aCOB  |KOMIIETEHIH
TeM MOIYJIb .
1 2 3 4
OcHOBHOe cogepKkaHue 64
Paznesn 1. OCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHOBHOE cofepKaHue 4 OK 01
Ctpoenue
ATOMOB TeopeTnueckoe o0yueHune 2
XUMHHCCKUX 1 Coppemennas mMonenb cTpoeHus aToMa. CHMBOJMYECKHH S3bIK XMMHH. XHMHYECKHUIA
SJICMCHTOB U I5epmenT. DnexTpoHHas KoHQUTrypamus atoma. Knaccupukanms XUMHYECKHAX DJIEMEHTOB
npupoAa —  i(s-, p-, d-omemenTsl). BaneHTHbIE 3JIEKTPOHBL. BajeHTHOCTb. DNEKTPOHHAS NPUPOIA 2
XUMHUHCCKON  Ixpvyueckoli CBA3H. DIEKTPOOTPHUIATENBHOCTE. BUIBI XUMUYECKOM CBSA3H (KOBaJICHTHA,
CBA3N MOHHAs, METAJUINYECKasi, BOJOPO/IHAS) B CIIOCOOBI ee 00pa3oBaHuUs
IpakTHyeckue 3aHATHSI 2
Pemenne 3amannii Ha UCHOJIB30BAaHUE XUMHUYECKON CUMBOJIMKH M Ha3BaHUU COCIUHECHHUU
10 HOMEHKJIATypPe MEXIYHAPOIHOIO COK03a TEOPETHYECKOM M HPHMKIANHOM XMMHH H
TPUBHAIBHBIX HA3BaHUM JJI9 COCTaBJIECHMS XMMHYECKHX (OPMYI IBYXaTOMHBIX
coeMHeHni (OKCHIOB, Cyab(UIOB, THAPMIAOB M T.I.) U IPYTUX HEOPraHHYECKHX )

COCJIMHEHUM OTJICIBHBIX KJIACCOB.

[IpakTrueckue 3aj1aHus HA YCTAHOBJICHUE CBSI3U MEXAY CTPOCHUEM aTOMOB XMMHUYECKHX
3JIEMEHTOB M MEPUOJWYECKHUM H3MEHEHHEM CBOMCTB XHMMHUYECKHUX D3JIEMEHTOB U MX
COCIMHEHUH B COOTBETCTBHUH C MOJIOXKEeHHUEM [leprnoanueckoil CHCTEMBI.
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Tema 1.2.
[Tepunonnuecku
M 3aKOH U
tabmmma J[. 1.
Menpeneena

OcHoBHOE coaep:xanue

IIpakTuyeckue 3aHATHHA

[Tepnonnueckas cucrema xumuueckux snemeHToB [[.1. MenaeneeBa. @usnueckuit
cMmbica lleprnonnueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB B
COOTBETCTBUH C IIOJIOKEHUEM XMMUUYECKOI0 ieMeHTa B [leproanueckon cucreme.

MupoBo33peHyeckoe U HayyHoe 3HaueHue Ilepuoanueckoro 3axkona /[.M1. Meuneneesa.

[Tporuossl [I.1. MenaeneeBa. OTKPHITUE HOBBIX XUMUYECKUX IJIEMEHTOB.

Pemenune npakTmko-OpuEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA XAPAKTEPU3ALIUIO
XHMHUYECKHUX DJIEMEHTOB «MeTalInueckue / HeMeTalNInYeCKUEe CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh XUMHUYECKUX AJIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B IEPUOJIUYECKON CUCTEME XUMUUYECKUX deMeHTOB 1. .
MenneneeBay

OK 01
OK 02

Paznen 2. XuMu4ecKue peakmun

10

Tema 2.1.
Tunsl
XUMHYECKHUX
peakiuin

OcHOBHOE cofepKaHue

TeopeTnueckoe 00yueHue

Knaccudukaius v THIIBI XUMUYECKUX PEAKIIUN C yYACTUEM HEOPTaHUYECKUX BEIIECTB.

CocraBieHue ypaBHEHHI PEaKIMi COSTUHEHUS, PA3I0KEHUs, 3aMeIlIeHHs], 0OMeHa, B T.4.

peaKHI/Iﬁ ropcHusa, OKUCICHHUA-BOCCTAHOBJICHUA.
YPaBHeHI/IH OKHCJICHH-BoccTaHOBICHMA. CTeneHp okucieHuss. OKUCIUTENb U
BoccTaHOBUTEIb. COCTaBIICHHE U YpaBHUBAHHUC OKHCJINUTCIIbBHO-BOCCTAHOBHUTCIIbHBIX

peaKHI/Iﬁ MCTOAOM JJICKTPOHHOI'O O0ananca. OKHCIIUTEILHO-BOCCTAHOBUTEIILHEIC pPCaKkuunu

B IIPHUPOAC, ITPOU3BOJACTBCHHBIX ITPOLCCCAX U KU3HCACATCIbHOCTH OPraHn3MOB

IIpakTu4eckue 3aHATHS

OK 01
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KomnuecTtBeHHbple OTHOMIEHUS B XUMHUHU. OCHOBHBIE KOJTMYECTBEHHBIE 3AKOHBI B XUMUHU U
pacyeTel MO YPAaBHEHUSM XWMHUYECKHMX peakuui. Moib Kak eIuHuIa KOJNYeCTBa
BelecTBa. MonsipHass Macca. 3aKOHbI COXPAaHEHMSI MACChl M 3HEPTUU. 3aKOH ABOTaapo.

. 2

Monsipabiii 00beM Ta30B. OTHOCUTENbHAS TJIOTHOCTh Ta30B. PacueThl 1Mo ypaBHEHUSIM

XUMHUYECKUX PEaKIMil ¢ UCTI0JIb30BAHUEM Macchl, 00bemMa (HOpMaJibHbIE YCIIOBHS) Ia30B,

KOJIMYECTBa BEIIECTBA
Tema 2.2. OcHOBHOE cogepKkaHue 4 OK 01
DIIEKTPOIUTHYE T » ) OK 04
cKast eopeTuYecKoe 00yueHue K 1.8
AUCCOTIHALMA U | Teopust 97€KTPOJUTHYECKOM Juccorranui. HOHBL DIEKTPOIUTHI, HEJIEKTPOIUTHL.
MOHHBI 00OMEH Peakiun nonHoro oomena. CocTaBieHHE peakiliii HOHHOIO OOMEHA IyTeM COCTaBJICHHMS 5

WX TIOJIHBIX M COKpAIEHHBIX HWOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE pEaKIIUU.

3a/1aHus Ha COCTaBIICHHE MOHHBIX PEaKIIMit

JlaGopaTopHble 3aHATHA 2

JlaGoparopnas pabota “TUIBI XUMHYECKUX PEaKIIUil”.

HccnenoBanue TUIOB (IO COCTaBY M KOJIMYECTBY UCXOAHBIX M 00OPa3yIOIINXCS BEIIECTB) 5

U TIPU3HAKOB XUMHUUYECKUX peakiuid. [I[poBeneHune peakuuii HOHHOro 0OMeHa,

OTIpEJICIICHHE CPEJIbl BOJHBIX PACTBOPOB. 3a/IaHUs Ha COCTABICHHE MOHHBIX PEaKIIHii
KontpoabHas

CtpoeHue BelecTBa 1 XUMUYECKUE PEAKIIUH 2
pabora 1
Paznean 3. CTpoeHne u CBOIiCTBA HEOPTraHUYECKUX BeleCTB 16
Tema 3.1. OcHoBHOe coaepkaHue 4 OK 01
Knaccudukanus OK 02

TeopeTnueckoe o0yueHune 2

18




, HOMEHKJIaTypa
U CTpOEHUE
HEOpPraHUYeCKU
X BEILIECTB

[Ipenmer Heoprannueckoi xumun. Knaccudukaims HeopraHuueckux Bemects. [IpocTeie
U CJIOXHBIE BellecTBa. OCHOBHBIE KIIACChI CJIOKHBIX BEIIECTB (OKCHIbI, THIPOKCHUIBI,
KHCJIOTHI, COJIM). B3anMOCBsI3b HEOpraHUYECKUX BELIECTB. ArperaTHble COCTOSHUS
BeniecTBa. Kpucrannuueckue u amop@Hbie BemecTBa. TUIBI KPUCTATUIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHAsi, MOHHASI, METAJTMYECKas). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB
BEILECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKA. 3aBUCUMOCTh XUMUYECKOW AKTUBHOCTH
BEILIECTB OT BUJA XUMUYECKOU CBA3U U TUIA KPUCTAIIIMYECKOH perieTku. [IprnunHel
MHOTI000pa3us BELIECTB

IIpakTnyeckue 3aHATHS

Homenkitatypa HEOpraHM4eCKuX BEILLECTB: HA3BaHUE BEILIECTBA UCXOIs U3 UX
XUMHYECKOU (POPMYIIBI MIIM COCTaBICHUE XUMHUUECKOU (POPMYITbI HCXO/s U3 HA3BaHUS
BeniecTBa o MexayHapoaHoit (MIOITAK) unu tpuBnanbHOM HOMEHKIIATYpE.

Pemenue mpakTHueckuX 3alaHUid TO KiacCU(PUKAMK, HOMEHKJIATYpe U XUMHYECKUM
(opMynaM HEOPraHMYECKUX BELIECTB PA3IUYHBIX KJIACCOB (yrapHbli ras, yrieKUCIbIN
ra3, aMMHaK, ralieHas U3BeCTb, HeraleHasi U3BeCTh, IUThEBAs CO/A U APYTUX): Ha3bIBATh
U COCTaBJIATH (POPMYJIbI XMMUUYECKUX BEILECTB, ONPEAEIATh IPUHAAIEKHOCTh K KIIaccy.
HcTtounnku xuMuyeckoil nHpopmanuu (cpeacTB MaccoBoil MH(popmanuu, ceTh
Wntepnet u apyrue). [lonck nudopmannu no Ha3BaHUSIM, HAECHTHUPHUKATOPAM,

CTPYKTYpHBIM (popMysiam

IIK 1.8

Tema 3.2.
dusuko-
XUMHYECKUE
CBOMCTBA
HEOPTraHWYECKHU
X BEIIIECTB

OcHOBHOe coep:KaHue

TeopeTnueckoe od0yueHune

Meramnel. OOne ¢usnyeckne W XHMHUYECKHe CBoWcTBa MeTamuioB. CrmocoObl
NOJIyYEHUsl. 3HAUYCHUE METAJJIOB M HEMETAUIOB B MPUPOAEC U KHUHEIEITEIbHOCTH
yesjoBeKa M opraHu3MoB. Kopposusi MeTaioB: BUIbI KOPPO3UHU, CIIOCOOBI 3allUTHI
METAJIJIOB OT KOPPO3UH

OK 01
OK 02
IIK 1.8
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Hemertamnel. O6mue ¢u3myeckrue M XUMHUUYECKHE CBOMCTBA HEMETAIOB. TUNUYHBIC

cBoiictBa HeMetamwioB [V— VII rpynn. Knaccudukauus u HOMEHKIIaTypa COeIUHEHUI 2

HeMeTallI0B. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MIPUPOJIC

XHUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB,

TUAPOKCUIOB, KUCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTU B U3MEHEHUN CBOMCTB MPOCTHIX 2

BEIIIECTB, BOJIOPOJIHBIX COCAMHEHUM, BHICIIIUX OKCUJIOB U THIPOKCUIIOB

IIpakTuveckue 3aHATHS 2

CocrapiieHHE YpaBHCHHH XUMHUUYECKHUX pPEaKIUid C ydacTHEM TMPOCTHIX U CIIOKHBIX

HEOPraHMYECKUX BEIECTB: METAJUIOB M HEMETAJIJIOB; OKCHJIOB METAJIOB, HEMETAJJIOB U

aM(OTEepHBIX D3JIEMEHTOB; HEOPTaHMYECKUX KHCJIOT, OCHOBAaHMM H aM(OTEpPHBIX

TUAPOKCHUIOB; HEOPTaHUYECKUX COJICH, XapaKTEePHU3YIOIIUX X CBONCTBA. 2

Perienre npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECCKUX 3aJaHUM Ha CBOWMCTBA, COCTaB,

noJiydeHue u 0e30MacHOe UCIIOIb30BAHUE BAKHEHIITUX HEOPTAHUYECKUX BEIIECTB B OBITY

U TIPAKTHUYECKOM 1eITeTbHOCTH YeI0BeKa
Tema 3.3. OcHOBHOE coepKaHue 2 OK 01
Nnentudukaru a6 ” OK 02
o adopaTopHble 3aHATHS OK 04
HCOPTAHUICCKH | TTagopaTopHas pabora «neHTnduKammss HEOPraHUIeCKMX BEIIECTBY. 1K 1.8
X BCLICCTB Perienrie  SKCIIEPUMEHTAIBHBIX 3a4a4 10 XMMHYCCKAM CBOMCTBAM METAJJIOB H

HEMETAJIJIOB, IO PACIO3HABAHUIO U MOJYYEHUIO COEIMHEHUN METANIOB U HEMETAJIOB. 9

NnenTudukamys HEOPraHMUECKUX BEIIECTB C UCTOIb30BAHUEM UX (PU3UKO-XUMHUYECKHUX

CBOICTB, XapaKTEpPHBIX KAYECTBEHHBIX peakiuid. KauecTBeHHbIE peaknuu Ha Cyiabdar-,

KapOOHAT- U XJIOPU/-aHUOHBI, HA KATHOH aMMOHUS
KonTpoabHas .

CBoiicTBa HEOPraHMYECKHUX BEILIECTB 2
padora 2
Pa3znea 4. CTpoeHne u CBOIiCTBA OPraHN4YeCKHX BelIeCTB 24
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Tema 4.1.
Knaccuduxanus
, CTPOCHHE U
HOMEHKJIaTypa
OpraHUYECKHUX
BCIIECTB

OcHoBHOE coaep:xanue

Teopernueckoe od0yuenue

ITosiBneHue u pa3BUTHE OPraHUYECKOW XUMUHU KaK HayKu. [Ipeamer oprannyeckou
XUMUH. MeCTO 1 3HaUeHUE OPraHNYECKON XUMHUHU B CUCTEME ECTECTBEHHBIX HAYK.
XHMHUYECKOE CTPOEHUE KaK MOPANOK COEAUHEHUS ATOMOB B MOJEKYJE COIVIACHO HX
BaJIECHTHOCTU. OCHOBHBIE TOJIOKEHUS TEOPUM XMUMHUYECKOTO CTPOEHUS OpPraHUYECKUX
coequHeHuii A.M. bytnepoBa. VYTIJEepoAHBI CKEIET OPraHUYEeCKOM MOJIEKYJIBI.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO CTPOEHUs MOJIeKyl. HM3omepus u
U30MEPBI.

[lonstue o QyuknuonaneHoM rpymnme. Pagukan. [lpunimunel  kimaccuduxanuu
OpPraHWYeCKUX  COEAMHEHUW. MexayHapoaHas  HOMEHKIATypa W [PUHILMIEBI
HOMEHKJIATyphl ~ OpraHMyeckux coenuHeHud. [lonstTme 00  a3zoTcomepikamux
COCIMHEHUSX, OMOJIOTUYECKH aKTUBHBIX BELIECTBax (YrjieBojax, >Kupax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEJUHEHUSIX (MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4eckue 3aHATHS

HomeHknaTypa OpraHM4ecKMX COEIMHEHUM OTHAEJbHBIX KJIAacCOB (HACBIIICHHEIE,
HEHACBIIIEHHbIE M apOMAaTHYECKUE YIIIEBOJOPOABI, CHUPTHI, (EHOJNBI, allbJIETUIbI,
KETOHBI, KapOOHOBbIE KUCIOTHI U Jp.) CocTaBlieHHE TIONHBIX M COKpAIICHHBIX
CTPYKTYPHBIX (OPMYJ OpPTraHMYECKUX BEIIECTB OTICIBHBIX KIIACCOB, HCIIONB3YS HX
Ha3BaHUA IO CUCTEMATHYECKON W TPUBHUAIBHON HOMEHKIAType (STUJICH, AalleTHIICH,
rIIepuH, GeHol, GopManbIeTul, YKCyCHasl KUCIIOTa, TIUIMH). PacueTsl mpocreiimien
(dbopMyIIBI OPraHUYECKON MOJIEKYJIbI, UCXOJS U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
IIK 1.2

Tema 4.2.
CBoiicTBa

OcHoOBHOE coaepkaHue

12

Teopernueckoe o0yueHue

OK 01
OK 02
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OPraHUYECKUX
COEIUHEHUU

DU3UKO-XUMUYECKUE CBOMCTBA OPraHUYECKMX COCIUHEHUN OTHEJIbHBIX KJIACCOB
(ocoOeHHOCTH Kilaccu(UKAMU U1 HOMEHKJIATYphl BHYTPHU KJIacca; TOMOJIOTHYECKUN P U
obmast popmyna; uzomepusi; GU3NYECKUE CBOMCTBA; XMMHUUYECKHE CBOMCTBA; CIIOCOOBI
HOJIYYEHHUS ):

— TIpelieTbHbIe YIIIEBOAOPOAbI (aJIKaHbl U LIKMKIIOANKaHbl). ['opeHne mMeTaHa Kak OJuH U3
OCHOBHBIX HMCTOYHMKOB T€IJIJa B MPOMBIIUIEHHOCTH U ObITy. CBOHCTBa MPUPOIHBIX
YIJI€BOJIOPOI0B, HAX0KIEHUE B IPUPOJIE U IPUMEHEHNE AJIKAHOB;

— HemnpeneabHble (aJKEHbI, aJKWHbI M aJIKaJUEeHbl) U apOMATHYECKUE YTJIEBOJOPO/IbI.
l'opeHne aneruneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM ISl CBapKd M
PE3KU METAIIIIOB

— KHUCJIOPOJCO/IepkKAIINe COeAMHEHHUs (CUPTHl M (PEHOJbl, KapOOHOBBIE KHUCIOTHI U
GUpBl, albIEruabl W KETOHBI, KHUPbI, yriaeBonabl). lIpakTuyeckoe MpUMEHEHUE
STWJIEHIJIUKOIS, TiuuepuHa, ¢eHona. [IpumeHenue ¢opmanbaeruaa, aneTaabAeruja,
YKCYCHOM KHCIIOTBI. MbUIa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT. Moromue cBoiicTBa
MblIa

- a30TcojIeprKalne COCINHCHUS (aMHUHBI " AMHUHOKHMCJIIOTEI, OenKn).
BricokoMmoniekysspHble COeIMHEHUS (CHHTETHYECKHE | OHWOJOTHYECKU-aKTHUBHBIC).
MoHoMmep, MoauMep, CTPYKTypHOe 3BeHo. [lommmepuzaius STWJIEHA KaK OCHOBHOE
HaIpaBJICHUE €TO UCTI0JIH30BaHMUS.

['eneTnueckas CBsA3b MEXAY KIIACCAMU OPraHUYECKUX COCTUHECHUN

IIpakTu4eckue 3aHATHS

CBoiicTBa OpraHMYECKUX COCIUHEHUN OTAENbHBIX KJIAacCOB  (TpUBUAJbHAs W
MEXIYHApOIHAs HOMEHKIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI TIONYYEHWUS):
npejeNbHble (aTKaHbl U IIUKIIOATKaHbl), HEMPeAebHbIE (aJKEHbI, aJJKUHbl U aJIKaMEHBbI)
1 apOMaTHYECKUE YTIEBOJOPOIBI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KHUCIOTHI M A(UPHI,
anbAETUIbl U KETOHBbI, aMUHbl U AMUHOKHCIIOTBI, BICOKOMOJIEKYJIIPHBIE COECINHEHUS.

OK 04
IIK 1.2
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3amaHus Ha COCTABIICHHE YPABHEHHM XUMHUYECKUX PEAKIMN C y4aCTHEM OPraHUYECKHX
BEILECTB HA OCHOBAHUU UX COCTaBa U CTPOECHUS

CocraBieHue cxeMm peakiuil (B TOM YKCie N0 NPEI0KEHHBIM 1IENOYKaM MpeBpalieHui),
XapakTepU3YIIMX XUMUYECKHE CBOWCTBA OPraHUYECKUX COCIAUHEHUM OTIEIIbHBIX
KJIACCOB, CHOCOOBI MX TOJYYEHHMs] M Ha3BaHUE OPraHUYECKUX COEAUHEHUH TI0
TPUBHUAJIBHOU WIM MEXIYHAPOAHON CUCTEMATUYECKON HOMEHKIIATYpE.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX  3aJaHUM Ha  CBOMCTBA
OPraHUYeCKUX COCAUHEHUMN OTAEIbHBIX KJIACCOB

JlaGoparopHnasi padora

JlaGopatopnas padota “IIpeBpailieHus OpraHUYECKUX BEUIECTB NMPU HArpeBaHUM .
[TonyueHue 3TUIEHA U U3YyYEHHE €ro CBOMCTB. MOAEIMPOBAHUE MOJIEKYJ U XUMUYECKUX
IIPEBPAILEHUI HAa IPUMEPE dTaHa, STUIICHA, alleTUICHA U JIp.

Tema 4.3.
Nnentudukamnm
ST OPraHUYECKHUX
BEIIECTB, UX
3HAYEHHUE U
IPUMEHCHHE B
OBITOBOM U
IIPOM3BOJICTBCH
HOH
NESITENLHOCTH
yeJIOBEKa

OcHoOBHOE cofepKaHue

Teoperuueckoe 00yueHue

buooprannyeckue coenunenusi. I[IpumeneHue u OuWoOJIOTMYECKas pOJb YIIIEBOJOB.
Oxucnenue yriaeBo0B — UCTOUYHUK YHEPTUU KUBBIX OpraHu3MoB. O0JIacTH MPUMEHEHHUS
amuHokucaoT. [lpeBpamienuss 6enkoB munM B opranu3me. buonornyeckue GyHKIIAU
O0enkoB. buonornueckue QyHKIMH KUpoB. Pojb opraHWyYeckol XUMHUHM B PEIICHUU
po0JIeM MUIIEBOH 0€30TaCHOCTH

Ponp oprannueckoil XMMHUM B pPEUIEHWU MPOOJIEM JHEPreTHUYECKOW Oe30MacHOCTH, B
Pa3sBUTUM MEIWLMHBI, CO3JMaHUUA HOBBIX MATEPUAJIOB, HOBBIX HCTOYHHUKOB HHEPIUU
(aIbTepHATUBHBIE UCTOYHUKH 3HEPrun). OmacHOCTh BO3/IEUCTBUS HA KUBbIE OPraHU3MbI
OpraHUYECKUX BEIIECTB OTAEIbHBIX KIACcCOB (YIJIEBOJIOPOMAbI, CHUPTHI, (PEHOJBI,
XJIODOPTaHUYECKUE MPOU3BOAHBIC, albJETUAbl U Jp.), CMBICI MOKa3aTessl MpeaeabHO

OK 01
OK 02
OK 04
IIK 1.2
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HOHYCTHMOﬁ KOHOCHTPAaH

JlaGopaTopHble 3aHATUA

JlaboparopHast pabora: “HneHTuduxanuss OpraHUYECKUX COEJUHEHHM OTIETbHBIX
KJIACCOB”

NnenTudukanus OpraHMYECKMX COCIWHCHUW OTICIBHBIX KJIaccoB (Ha mpuMepe
aNbJICTUOB, KpaxMmaya, YKCYCHOW KHCIIOTHI, OCJIKOB M T.II.) C HCIIOJB30BAaHUEM WX
(U3HKO-XUMUYCCKUX CBOMCTB M XapaKTEPHBIX KAYCCTBCHHBIX peakiuil. [[eHaTypamus
Ociika Tpu HarpeBaHuH. L[BeTHbIC peakiuu OcKOB. BO3ZHMKHOBEHHE aHATUTUYCCKOTO
CUTHAJIa C TOYKH 3PCHUS XUMHUYCCKHUX IIPOIIECCOB TPHU TPOTCKAHWHM KayeCTBEHHOMN
peaKIuu, MO3BOJIAIONIEH HACHTU(PHUIIMPOBATH MPE/JIOKEHHBIC OPraHNYECKUE BEIICCTBA

Konrpoaras CTpyKTypa U CBOICTBAa OPraHUYECKHUX BEIIESCTB
padora 3 TPYKRTYP p
Pasien 5 Kunernyeckue U TepMoOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX
) peakumii
CxopocThb OcHoOBHOE coep:KkaHne OK 01
XUMHUYECKUX OK 02
peaKknuu. TeopeTnueckoe od0yueHune
XHUMHYECKOE
paBHOBECHE CKOpOCTh peakIuy, €€ 3aBUCHUMOCTh OT Pa3JIMUHBIX (PaKTOPOB: MPUPOIBI PEaruPYIOIINX

BCIIECTB, KOHUEHTPAUMH pPEarupyrollnX BEUIECTB, TEMIEPATypbl MW  ILIOLIAJIH
PEaKIMOHHON TOBEPXHOCTH. TeruioBble APGEKThl XUMHUYECKUX pPEaKiuid. JK30- H
SHJIOTEPMHUYECKHE, PEAKIIUU.

OO6paTUMOCTh peakiuid. XUMHUYECKOS PAaBHOBECHE M €r0 CMCIICHHWE TOJ JACHCTBHEM
pasnTuYHBIX (AaKTOPOB (KOHIICHTPAIMS PEareHTOB WM MPOAYKTOB PEaKINH, JTaBICHHE,
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TEMIepaTypa) s CO3JaHUsS ONTUMAJbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX
npoueccos. IIpunnun Jle Ilatense

IIpakTHyeckue 3aHATHS OK 01
OK 02

Perienrie mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiu3 (PAKTOPOB, BIMSIONIMX Ha

U3MEHEHHUE CKOPOCTH XMMHMUYECKOW peakiuh, B TOM YHUCJE. C TMO3UIUNA DIKOJIOTUYECKHU

11eJ1eco00pa3HOro MoBeJCHUs B OBITY M TPYJAOBOM JEATEILHOCTU B IIEJISIX COXPaHEHMUS

CBOETO 3JI0POBbS U OKPYKAIOLIEH PUPOJHOU CPEBI.

Perienrie mpakTHKO-OPUEHTUPOBAHHBIX 33/1aHUMN Ha MpuMeHeHue npuHiuna Jle-1llatense

JUIS HAXOXKJICHUSI HATPABJICHUSI CMEIICHUS PaBHOBECHUS XMMHUYECKOW PEAKIIMU M aHaJu3

(bakTOpOB, BIUSIONIUX HA CMEIEHUE XUMUUECKOTO PAaBHOBECHS
Pasnea 6. PacTBOpBI
Tema 6.1. OcHoBHOE coep:KkaHue OK 01
ITonsTue o OK 02
PacTBOpAx Teopernueckoe o0yueHune OK 07

PactBopenue kak usuko-xumuyeckuii npoiecc. PactBopbsl. CriocoObl MPUTOTOBICHUS TIK 1.2

pactBopoB. PacTtBopuMocTb. MaccoBast 110151 pacTBOpEHHOro BemiecTBa. (CMBICT

noKa3aTenisl MPEeAEeibHO AOMYCTUMOW KOHUEHTpPAlMU U €Tr0 HCIOJIb30BAaHUE B OLICHKE

HKOJIOTHYECKOM 0€30MacHOCTH.

[IpaBuia SKONIOTUYECKH 1IETECO00PA3HOTO MOBEACHUS B OBITY M TPYIOBOU JESITEIbHOCTH

B LEJISIX COXPAHEHHUS CBOETO 3JI0POBBbS U OKPYXKAIOLIEW MPUPOIHOU CPEIbl; OMACHOCTh

BO3JICMCTBUS HA KUBbIE OPTaHU3MbI ONPEAEICHHBIX BEIIECTB.

Pemienrie  NpakTUKO-OPUEHTUPOBAHHBIX  PACUYETHBIX  3aJaHUNl  HA  PacTBOPHI,

UCIIOJIb3yeMbIe B OBITOBOI M MPOU3BOICTBEHHON JEATEIHHOCTH YEIOBEKA
Tema 6.2. OcHoOBHOE coaep:xkaHne OK 01
UccnenoBanue OK 02

JlaGopaTropHble 3aHATUA
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CBOMCTB Jlaboparopnas pabota «IIpurotoBieHue pacTBOPOBY. OK 04
pacTBOpOB [IpuroroBiienrie pacTBOPOB 3aJaHHON (MaccoBOHM, %) KOHIIEHTpauu (C MPAKTHKO- 9 IIK 1.2

OPUEHTHUPOBAHHBIMU BOIIPOCAMU) U OMPEICTICHUE CPEJIbl BOIHBIX PACTBOPOB.

Pemenue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB
IIpodeccuoHATbHO-OPHEHTHPOBAHHOE COJePKAHUE (COAePKaHMe MPUKJIATHOI0 MOAYJIA)
Paspgen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 6 OK 01

OK 02

Xumus B ObITY  |OCHOBHOE COAEpP/KAHHE 6 OK 04
" OK 07
NPOM3BOACTBEH Teopernueckoe 00yueHue 2 11K 1.8
HOM Hogelimme 10CTHKEHUST XUMUUECKON HAYKU U XUMHUYECKON TEXHOJOTUU. POib XumMuu B
ACATCIBHOCTH | hGecreyenn YKOTOTHYECKON, SHEPreTHUECKON M MHINECBON Oe30MaCHOCTH, Pa3sBUTHH
Henobeka MenuuuHbl. [IpaBuia moucka W aHanM3a XUMUYECKOW WHOOpMaMH W3 Pa3TUIHBIX 2

UCTOYHUKOB (Hay4yHass U ydeOHO-HAy4dHas JMTepaTypa, CpEACTBA MacCCOBOM

uHpopmaiuu, cetb MIHTepHeT)

IIpakTH4eckue 3aHATHS

[lonck 1 aHaIN3 KEMCOB O NMPUMEHEHUH XUMHUYECKHUX BEIIECTB U TEXHOJOTHUH C YYETOM

Oynymieit npodeCCHOHANBHOW JMEATEILHOCTH IO TeMaM: BaXKHEWIHNE CTPOUTEIIbHBIC

MaTepualbl, KOHCTPYKIIMOHHBIE MAaTepUalibl, KPACKH, CTEKIIO, KEpaMUKa, MaTepHaIIbl JJIs

ANEKTPOHUKH, HAHOMATepualibl, TEKCTUJbHbIE BOJIOKHAa, HCTOYHUKH SHEPIuH, 4

OpraHUYeCcKue U MUHEpAIbHbBIE YI0OpEHUs, JIEKaPCTBEHHBIC BEIIECTBA, OBITOBASI XUMUS.

3amura: IIpeacTtaBnenue pe3yabTaTOB pEIICHHUS KEHCOB B (opMe MUHHU-IOKIANa C

Mpe3CHTaluEeN

IIpome:xyTouHast arTecTanus no Aucuunaude {uddepeHunpoBannpii 3auer 2

Bcero 72
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3. YCJOBUS PEAJU3ALMM MTPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCHUATIIAHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
oldecneyeHHIo

JUis peanuzauuy MpOrpamMMbl  JTUCHUUIUIMHBI  MPEIYCMOTPEHBI CIEAYIOIINE
CHelualbHble TOMELICHU: Y4YeOHbIH KaOMHET XUMUU M Y4eOHOH XUMHUUYECKOU
naboparopuu.

OGopynoBanue y4eOHOro kaOuHera (HArJIsiAHbIe TOCOOUA): HAOOPHI
IApPOCTEPKHEBBIX MOJENEH MOJIEKYJ, KOJUIEKUMU MPOCTBIX M CJIOKHBIX BEILIECTB,
KOJUIGKIIMM TOJIUMEpPOB; Tabnuna MennaeneeBa, ydeOHble (UIBMBI, LHU(PPOBHIE
oOpa3oBaTebHbIE PECYPCHI.

Texnnueckue cpeacTBa  00y4eHHMs:  KOMIIBIOTEp C  YCTpOMCTBaMH
BOCIIPOM3BEJCHUSI  3ByKa, TMPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MYJIbTUMEIUNHAS T0CKa.

Oob6opynoBanue jgadopaTopud M pado4YUX MeCT JAOOPATOPHU: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, IPEAMETHBIE U TOKPOBHBIC
cTekisa, (puIbTpoBasibHAs OymMmara, MPOMBIBAJIKU, CTCKJISTHHBIE TTPOOUPKHU, PE3UHOBBIC
npoOKHu, HAOOp PEeaKTUBOB, CTEKJISHHBIC MAJOUYKH, ITATUBBI JJIsI POOUPOK; MEPHBIC
UIUHAPHI, BOPOHKU CTEKJISTHHBIE, BOPOHKH JenuTeNbHble IunuHapudeckue (50-100
MJT), CTYIIKH C TIeCTUKOM, (daphopoBble YalIKW, TUHIETHI, GUIBTPHI OyMakHbIC, BaTa,
Mapiig, YacoBble CTEKJa, JJIEKTPOIUIUTKH, abopaTopHbIe IITATUBBI, CIUPTOBBHIE
TOPEJIKU, CIUYKH, MpUOOp I MOJydeHHUs ra3oB (WM MpoOHpKa € Ta300TBOAHOU
TpyOKO#), JHepkarenu HJisi TpOOUPOK, CKISAHKK [IJIi XpPaHEHUSI PEaKTHUBOB,
pasznatouyHble JOTKH; XxuMuueckue crakanbl (50, 100 u 200 mi); mmaTeau; MUHICTHI,
TUTENBHBIC IIHIMIBI, CEKYHIOMEPHI (TaliMepbl), MepHbIe mpooupku (Ha 10-20 M) u
MepHbIe KoyObI (25, 50, 100 u 200 mu), BoasHas O6aHs (MM TEPMOCTAT), CTCKIISTHHBIC
NaJ0YKH; KOHMUECcKre KoJiOobl it TutpoBanus (50 u 100 Mi1); MHIUKATOPHBIE TTOJIOCKU
s onpenenenuss pH w  cranpapTHas MHAMKATOpHAs IIKala; YHUBEPCAJBbHBIN
uHauKatop; nunetky Ha 1, 10, 50 mu (wm mo3atopel Ha 1, 5 1 10 mi1), OrOpeTKH AJIsI
TUTPOBaHUsA, MenunuHckue mmpuikl Ha 100-150 wMm, maGopaTopHble W/WIN
aHANMWTUYECKHEe Bechl, pPH-MeTpbl, CymuapHBIA MKad, W 1p. JabopaTopHOE
obopytoBaHUE.

3.2. UuopmanuoHHoe odecrieyeHne peaju3alu NporpaMmmbl

[leyaTHBIC M3MaHMS IO peaTU3aIUU 00IIe00Pa30BATEILHOMN TUCIIUILIAHBI
3.2.1.0cHOBHBIEC NTeYATHBIE W3TaHHUS.
1. Epoxun FO.M. Xwumusa nns npodeccuid W CHENUATbHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO- HAy4YHOro mnpoduiieid: yueOHUK i CTYHA. YUpexAeHuM cpel. mpod.

obpazopanus / FO.M. Epoxun, N.b. KoBaneBa. — 6 —e u3g., crep. — M.: 3narenbckuii
neHTp «Akamemus», 2019. — 496 c.
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2. Tabpuensn O.C. Xumus s npodeccuil U CHEUUATBHOCTEH TEXHUYECKOTO
npoduid: ydeOHUK  AJid CTYA. ydpexaeHud cpen. mnpod. odpasoanus / O.C.
labpuensn, WU.I'. OctpoymoB. — 10-e wu3a., ucnp. — M.: U3martenbckuil 1EHTp
«Axagemusi», 2022. — 272 c.

3. T'abpuensu O.C. Xumusi: TECThI, 3aJ1aud U yIpakKHEHUs: yuel. mocooue st CTy/I.
yupexaenuit cpenl. npod. odpazosanus / O.C. I'abpuensn, I'.I'. JIbicoBa. — 8- u3.,
crep. - M .: U3narensckuil nenTp «Akagemus», 2020. — 336 c.

4. I'abpuensn O.C. Xumus: npakTUKyM: yueO. nmocoOue A CTyl. YUpEKIECHUN cpe/l.
npod. obpazosanus / O.C. T'abpuensu, WU.I'. Octpoymon, C.A. Cnanko, H.M.
Hopodeera; nox pea. O.C. INabpuensina. — 9 - usn., crep. -M .: U3narenbekuit 1eHTP
«Axanemus», 2021. — 304 c.

3.2.2.JlonoJTHUTEIbHbIE HCTOYHHUKH

1. Ta6puensn, O. C., JIpicoBa, I'. I'. Xumus: kHura Jjis npenojaBaress: yued.- METOI.
rmocooue. — M. Akanemus, 2012. - 332 c.

2. Tabpuensn O.C. Xumwms: yde0. s crya. npod. yueb. 3aBegenuin / O.C.
INa6puensn, U.I'. Octpoymos. — M., 2016.- 256 c.

3. Tabpuensn O.C. Xumus i npodeccuidi W CHEIUAIbHOCTEH TEXHUYECKOTO
npoduis: y4dyeOHUK Ui CTYH. YyupexiaeHud cpen. mnpod. odbpazosanus / O.C.
lNa6bpuensn, W.I'. OctpoymoB. — 4-e u3n., crep. — M. : M3gaTenbckuii meHTp
«Axanemus», 2017. — 272 c.

3.3.3.IHTepHeT-pecypchl

1. hvsh.ru — Xypuan «Xumust B mkose». 2. https://postnauka.ru/themes/chemistry —
JICKIIUH 110 XUMHKH Ha caiite [ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-momymnsipHbIii  TIPOEKT «DJIEMEHTH OONbIION Haykw» ((PpuU3HNKa, XUMUS,
MareMaTHKa, aCTPOHOMUS, HayKH O KU3HH, Hayku o 3emuie). HoBocTH HayKu, KHHUIH,
HAyYHO-TIOMYJISIPHBIE CTaThW, JEKIWHW, HHIUKIonmenuu. 3. http:/gotourl.ru/4783
(http://potential.org.ru/)

Cailt HayuHo-nonyJisipHoro xypHana «llorenunan». Xypuan uzmaércs ¢ 2005 r., ¢
2011 r. — paznen «Xumusy. 4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4HO-TIOMYJISIPHOTO KypHana «XUMuUs U ku3Hb». KypHan uznaérca ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITas AMEKTpoHHAss OMOIMOTEKa XMMHUYeckoro moprana «Chemnet», coaepkut
yueOHble M MHGOPMAIMOHHBIE MaTepHayibl JJisl IIKOJBHUKOB M yuuTeneil. B Heit
MOXHO HAaWTH y4eOHHMKH MO OOLIEeH U HEOPTaHUYECKOM XUMHU, OPraHUUYEeCKOW XUMUH,
MyJIbTUMEIMaMaTepyraibl, a TakKe 3aJauyd XUMHUUYECKUX OJIMMIIMAJl C PEIICHUSMU,
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3a/laud BCTYMUTEIbHBIX HK3aMEHOB [Jisi abutypueHToB. 6. http://gotourl.ru/4787
(http://www.chem.msu.ru/rus/olimp/)

Nudopmanimonnsie  Marepuansl 00  onuMmmuanax: MOCKOBCKOM  TOpOJCKOM,
Bceepoccuiickon,  Menneneesckor,  Mexaynaponnou.  Ilpusenensl  3agauyu
TEOPETUUYECKUX M DKCHEPUMEHTAIBHBIX TYPOB, MOJAPOOHBIE pEUICHUS, CHUCKU U
dotorpadun nodenureneit. 7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucremMa JOHMCTaHLMOHHOTO OOYYEeHHs, HaIlpaBl€HHAass B TNEPBYIO oOuepedb Ha
IIOArOTOBKY K OJMMIIMAJaM BCEX YPOBHEM — OT WIKOJBHBIX 10 MeEXIyHapOIHOH.
CailT coepKUT OrpOMHOE KOJIMYECTBO 3a7a4, CrPYNIIMPOBAHHBIX KAK 10 TEMaM, TaK U
no osmmmnuanaMm. [Io BceM OCHOBHBIM paszaenaM XUMHUHU IIPUBEAEH TEOPETUYECKHUM
MaTepual W pa3oOpaHbl pemieHus TUHOBBIX 3amad. 8. http://gotourl.ru/4789
(http://www.nanometer.ru/)

[TopTtan mo HanorexnonorusiMm. OCHOBHas 1€JIb — pa3BUTHE 00pa3oBaHUsI B 00JaCTU
HAHOTEXHOJIOTUN H MMOATrOTOBKAa K HHTCPHCT-OJIMMIIMAJAC MO HAHOTCXHOJIOTHAM. 9.
http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cripaBouHas nHMOpMAIMS O XUMHUYCCKUX IJIEMEHTaX M WMX CBOMCTBax (Ha
anrmiickoM s3eike). 10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKosI3bIYHBIN CalT O CBOMCTBaX XUMHYECKUX deMeHToB. 11. http://gotourl.ru/7180
(https://www.lektorium.tv)

Hexommepueckuii caiiT OHJIAH-0Opa30BaHUs, COACPKHUT MHOTO HWHTEPECHBIX
00pa30BaTeIbHBIX KYpPCOB M BUACOJICKIMHA /ISl IIKOJLHUKOB, CTYJICHTOB U YUHUTEICH.
Ectb Heckonbko kypcoB 1o xumuu. 12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — camblii aBTOPUTETHBIH B MHPE XHUMHUH
nHOOPMAIIMOHHBIA HHTEpHET-pecypc (caliT tuaTHbM). 13. http://www.organic-
chemistry.org/

[TopTan mo opraHnYecKON XUMHUH Ha aHTIIUHCKOM si3bike. 14. http://www.xumuk.ru

CaiiT 0 XUMUU: KIACCUYECKHUE YYEOHWKH, CIPABOYHHMKH, DHITUKIIONEINH, TOHUCK
OpraHUYECKUX W HEOPraHMYECKUX pEeaKIUid, COCTABICHUE YpaBHEHUM peakuuid. 15.
http://orgchemlab.com/

Caiit, mOCBAMIEHHBIN MPAKTHYECKON paboTe B mabopaTopuu
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

OBIIEOBPA3OBATEJBHOM IUCIUATLIVHBI

KoHTponb 1 onieHKa pe3yiapTaToB OOY4YEHHUs] OCYUIECTBISETCS MpernoiaBarenemM
B IIpoliecce TMPOBEACHMS MPAKTHUUECKUX 3aHATUH U JabopaTOpHbIX padoT,
TECTUPOBAHUSI, & TAKXKE BBIMOJHEHUS OOYYAIOUIMMUCS HHIAMBUAYAIbHBIX 3aJaHUM,
MIPOEKTOB, HccieNoBaHUN. Pe3ynpTaThl OOyudeHHUs OIpEeAeNsaioT, YTo oOydyarouuecs
JNOJDKHBI  3HATh, IOHUMATh M JIEMOHCTPUPOBATh IO 3aBEPUICHUM U3YUYCHUS
JTUCIUTUIUHBI.

Jnst popMupoBaHusi, KOHTPOJSI M OLEHKH PE3yJbTaTOB OCBOCHMS Y4yeOHOMU
JUCHUUIUIMHBI HMCIOJIB3YETCS CUCTEMA OLEHOYHBIX MEPOIPUITHH, MPEICTABISIONIAS
co00l KOMIUIEKC YYEOHBIX MEPOIPUATUN, COTTTACOBAHHBIX C pe3yJbTaTaMu O0y4YeHHs
u chopmymupoBanueix ¢ yderoM @OI'OC COO (mpenMeTHbie pe3yJabTaThl I10
muciuiuinae) u @I'OC CIIO.

OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00yueHus N
K Ma MeEpONPUATHH
| | OcHoBHOE coep:kaHue
1 ®opMyIHPOBATDH
Pa3gea 1. OcHoBEI pMy.JHp
0a30BbLIE€ IOHATHSA U
CTPOEHHUS BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Ctpoenue aroMmoB |CoCTaBJISITh 1. Tect «CtpoeHue aToMOB
XUMHYECKUX XUMHUYECKHe (HOPMYIIBI [XUMHYECKUX JIEMEHTOB U
3JIEMEHTOB U COeIMHEHNH B MPUPOJIA XUMUYECKON
npupoja COOTBETCTBHU CO CBSI3U.

XUMHUYECKOU CBA3U

CTEICHbIO OKUCIICHHUSI
XUMHUYECKHUX
AJIEMEHTOB, UCXOMS U3
BAJICHTHOCTHU U
AIIEKTPOOTPHULIATEITHLHO
CTH

2. 3aja4y Ha COCTaBJICHUE
XUMHUYECKUX (POPMYIT
JIBYXaTOMHBIX CO€TMHEHUI
(oxcHu0B, Cynb(hHUIOB,
TUJPHUJIOB U T.I1.).

3. 3amaHus Ha
HCITOJIb30BaHNE XUMUYECKOU
CUMBOJIMKH 1 Ha3BaHUM
COCIUHECHUH 1O
HOMEHKJIaType
MEKTYHApOHOT'O CO03a
TEOPETUUYECKOU U
MPUKJIATHON XUMUHU U
TPUBHAJIBHBIX HA3BAaHUM JIJIsI
COCTaBJICHUS XUMHYECKHX
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OK/II

Moanyas/Paszaen/Te
Ma

Pe3yabTaT 00yyeHus

Tunebl oLEeHOYHBIX
MepOoNpUsATHI

dbopmy IBYyXaTOMHBIX
coeIMHEHUM (OKCUIOB,
CyNnb(pUI0B, TUAPUIOB U T.I1.)
U IPYTUX HEOPTaHUICCKUX
COCIMHEHUM OTIEIIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepnognueckuit
3aKOH M TabnuIa
J.1. MenneneeBa

Xapakrepu3oBaThb
XUMUYECKHE
3JIEMEHTHI B
COOTBETCTBUHU C UX
MOJIOKEHUEM B
MEPUONYECKON
CHUCTEME XUMHYECKUX
anemeHToB [[. M.
Menneneena

1. Tect «MeTamumnueckue /
HEMETaJJINYSCKUE CBOMCTRA,
AIEKTPOOTPULIATENBHOCTD U
CPOJZICTBO K DJIEKTPOHY
XUMHUYECKHUX DJIEMECHTOB B
COOTBETCTBHUE C MX
AJIEKTPOHHBIM CTPOCHUEM U
TIOJIOKCHHEM B
IIEPUOJIUYECKON CUCTEME
XHMHUYECKUX demeHToB 1. M.
Menneneenay.

2. IlpakTuyeckue 3aaHus Ha
YCTAHOBJICHUE CBA3U MEXKIY
CTPOCHUEM aTOMOB
XUMHUYECKUX DJIEMEHTOB U
MEPUOJIUYECKUM U3MEHECHUEM
CBOMCTB XMMHYECKHUX
3JIEMEHTOB U MX COCTUHCHHI
B COOTBETCTBHUH C
TIOJIOKCHUEM
[lepuonnueckon cucTeMe.

3. IIpakTuko-
OpPUEHTUPOBAHHBIEC
TEOPETUUYECKHE 3aJaHUs Ha
XapaKTEepU3ALUAIO
XUMHMYECKUX AJIEMEHTOB:
«Mertamumnueckue /
HEMETaIJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOACTBO K JICKTPOHY
XUMHMYECKHUX IJIEMEHTOB B
COOTBETCTBHUE C X
AJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHHUEM B
MEPUOJNYECKON CUCTEME
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OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne K Pe3yabTaT 00yyeHus N
Ma MeponpusiTuii
XUMUYECKUX JIEMEHTOB
JI.1. MenpaeneeBay
2 Pasnea 2. Xapakrepusosats |(KonTpoabHas padora
Xumnueckne TUNbI XuMUYeckux («CTpoeHHe BelecTBa U
peakuuu peakuuii XUMHUYECKHUE PeaKIumn»
2.1 |OK 01 |Tunsl xumuyeckux |CocraBisTh peakuuu |l1. 3ajgaun Ha COCTABIIEHUE
OK 04 |peakuuii COEIUHEHUS, YPaBHEHUH PEaKLIM:
pasyioxkeHus, OOMEHa, |— COCIUHEHHUS, 3aMEIICHUS,
3aMelIEHNs, pasnokeHus, 0OMeHa;
OKHUCJIUTEIBHO- — OKHUCJIUTEIBHO-
BOCCTAHOBHUTEIIbHBIC  |BOCCTAHOBUTEIBHBIX
peakiuu pPEaKLU C UCTIOIB30BAHUEM
METOZa JIEKTPOHHOTO
Oaanca.
2. 3aja4m Ha pacyeT Macchl
BEIIECTBA WIH 00bEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
WK 00bEMY OTHOTO U3
YYaCTBYIOIIUX B pEAKIUU
BEILIECTB; PACUETHI
Macchl (00bEéMa, KOTMIecTBa
BEIIIECTBA) MPOYKTOB
peakIuu, eciau OJIHO U3
BEILIECTB UMEET MIPUMECH
2.2 | TIK 1.8 |Dnekrponutuueckas |{CocTaBlIsITh 1. 3amaHus HA COCTaBJIICHHUE
JUCCOLMALNS 1 ypaBHEHUS MOJIEKYJISIPHBIX U HOHHBIX
MOHHBIA OOMEH XUMUYECKUX PEaKIUU |pEeaKUUi C y4aCTUEM KHUCIOT,
MOHHOTO OOMeHa ¢ OCHOBAHHUU U COJICH,
y4acTHEM YCTaHOBJIEHUE U3MEHEHHUS
HEOPraHUYECKUX KHCIIOTHOCTHU CPEBI
BEILIECTB 2. JJabopaTtopHas pabora
"TUnbl XUMUYECKUX
peakiuii"
3 Paznen 3. Ctpoenne [UcciaenoBars KounTposbHnasi padora
U CBONCTBA cTpoeHHe U cBolicTBa («CBONCTBA
HEOPraHMYeCKUX |HeOPraHUYeCKHUX HEOPraHUYeCKHUX BelleCTB)
BeleCTB BelleCTB
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OK/II

Moanyas/Paszaen/Te
Ma

Pe3yabTaT 00yyeHus

Tunsl oleHOYHBIX
MepOoNpUsATHI

3.1

OK 01

Knaccuduxanus,
HOMEHKJIaTypa 1
CTPOCHHUE
HEOPTraHUYECKUX
BEIIECTB

Knaccudunmponats
HEOPTaHUYECKHUE
BEILIECTBA B
COOTBETCTBHH C UX
CTPOEHUEM

1. Tect «<Homenknarypa u
Ha3BaHNWE HEOPTaHUYECKUX
BEILIECTB UCXOS U3 UX
XUMHUYECKON POpMYIIbI WIH
COCTaBJICHUE XUMUYECKOU
(bopMyIbl UCXOS U3
Ha3BaHUs BEUIECTBA MO
MEXyHApPOJHON WU
TPUBHUAJILHOU
HOMEHKJIATYpe».

2. 3ajaun Ha pacyer
MacCOBOM J10J11 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coennHEeHMs) B MOJIEKYJIE
(cMecn).

3. IlpakTyeckue 3aJaHus MO
KJ1accupuKaIm,
HOMEHKJIaType U
XUMUYECKUM PopMyiaM
HEOPraHWYECKUX BEIIECTB
Pa3INYHBIX KJIACCOB.

4. IlpakTrueckue 3aaHus Ha
OIIpEECIICHHE XUMUYECKOM
AKTUBHOCTH BELIECTB B
3aBUCUMOCTH BUA
XUMHUYECKOU CBSA3U U TUIIA
KPUCTAIUIMYECKON PEIIETKU

3.2

OK 01
OK 02

DU3NKO-XNUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCILICCTB

YcranaBinuBaTh
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHWYECKUX
BEIIECTB OT CTPOCHUSA
aTOMOB M MOJIEKYJI, a
TaK)Ke THIIA
KPUCTAJUIMYECKOU
pelIeTKH

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUM, aM()OTEPHBIX
TUIPOKCUAOB U COJICH».

2. 3aaHus HA COCTaBJICHUE
ypaBHEHUU XUMHUYECKUX
PEAKLIHN C y4acTUEM
MIPOCTBIX M CIOKHBIX
HEOPraHWYECKHX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETaJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(pOTEPHBIX THAPOKCHUIOB,
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OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne K Pe3yabTaT 00yuenus .
Ma MeponpusiTuii
HEOPTraHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX UX
CBOMCTBA 1 CITOCOOBI
MOJTYYEHUS.
3. IIpakTuko-
OpUEHTUPOBAHHBIC
TEOPETUYECKUE 3aJJaHUs Ha
CBOWCTBA U MOJIyYEHHUE
HEOPTraHMYECKUX BEIECTB
3.3 | OK 01 |Unentudukamus UccnenoBatn 1. ITpakTuko-
OK 02 |HeopraHuYeCcKHUX Ka4eCTBECHHBIC OpPUEHTUPOBAHHBIC 3a1aHUS
OK 04 |BemiecTtB peakuuu 10 COCTaBJICHUIO
HEOPTraHUYECKUX XUMHUYECKUX PEAKIUH C
BEIIECTB y4acTHEM HEOPTaHHUYECKUX
BEIIIECTB, UCTIOJIb3YEMBbIX JIJIsI
UX UICHTU(UKAIIAN.
2.JIabopaTtopHas padoTa:
“Unentudukarus
HEOPraHUYECKHUX BEIIECTB”
4 Paznen 4. Ctpoenue [UccienoBarn KonTpoabHasi paGora
U CBONCTBA cTpoeHue U cBoiicTBa |[«CTpoeHne U CBOiiCTBA
OpPraHuYecKuX OpPraHu4YecKux OPraHu4YecKHX BellecTB)
BeElleCTB BelllecTB
4.1 | OK 01 |Knaccudukanus, KnaccudummpoBates  |1. 3amanust Ha cocTaBiICHHUE
CTPOCHHUE U OpraHUYeCcKue Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa BEIIICCTBA B COCJIMHEHUH 110 TPUBHATIBHOU
OPraHUYECKUX COOTBETCTBUM C MX WM MEXXTYHAPOTHOM
BEIICCTB CTPOCHHUEM CHCTEMaTHUYECKOM
HOMEHKJIAType.

2. 3aiaHus HA COCTABJICHUE
MOJIHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (POPMYIT
OpraHUYECKHUX BEIIECTB
OTJIENIbHBIX KJIACCOB.

3. 3agauu Ha ompeelieHHe
npocTeiteit GopMyIbl
OPraHU4YE€CKOU MOJIEKYJIbI,
UCXOJIS U3 AJIEMEHTHOIO
cocrtaBa (B %)
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OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00yyeHus N
K Ma MeponpuATHI
4.2 |OK 01 |CgoiicTBa YcraHaBnuBaTh 1. 3amanus Ha cocTaBlIeHUE
OK 02 |opranuuecknx 3aBUCUMOCTb (DU3UKO- |ypaBHEHUN XUMHUYECKUX
OK 04 |coennHenuit XUMHUYECKUX CBOMCTB |pEaKLUN C y4acTUEM
[IK 1.2 OpraHUYECKUX OpPraHWYECKHUX BEIIECTB Ha
BEIIIECTB OT CTPOCHUSI |OCHOBAHMM MX COCTaBa U
MOJIEKYJT CTPOCHHS.
2. 3a1aHus HA COCTABJICHUE
YpaBHEHUM XUMHUYECKUX
peaKIi, WLTIOCTPUPYIOIINX
XUMHYECKHUE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUSI TAHHBIX
pEakIui U TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacuerHrble 3aga4u 110
YpaBHEHUSIM PEaKIIUM C
Y4aCTHEM OPraHMYECKUX
BEILECTB.
4. JTabopaTtopHas pabota
“IIpeBparnieHust
OpraHUYECKHUX BEIIECTB MPU
HarpeBaHun"
4.3 |OK 01 [Mnentudukaims HccnenoBath 1.IlpakTuko-
OK 02 |oprannueckux Ka4eCTBEHHBIE OPUEHTUPOBAHHBIEC 3aJaHUs
OK 04 |BemiecTB, X peaxkiuu 10 COCTaBJIEHUIO
IIK 1.2 |3HaueHue u OPraHUYECKUX XUMHUYECKUX pPEaKIui ¢
IPUMEHEHHE B COEIMHEHUN Y4aCTHEM OPraHHUYECKUX
OBITOBOM H OTZIEJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
IPOU3BOJCTBEHHOM UCIIOIb3YEMBIX JJIS UX
NEeATEeNbHOCTU UACHTU(UKAIUH B OBITY U
YeJoBeKa MPOMBIIIJIEHHOCTH.
2.JIabopaTtopHas pabora:
“Unentudukarus
OPTraHUYECKUX COCTUHEHU I
OTJIENIbHBIX KJIACCOB”
3) Pa3znea 5. Xapakrepus3oBatb
Kunernueckue u  |BJMSIHHE Pa3JIMYHbIX
TEPMOAMHAMHYECK |(PaKTOPOB HA
He 3AaKOHOMEPHOCTH [PABHOBeCHE H
NPOTEeKAHUA CKOpPOCThH
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OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne K Pe3yabTaT 00yyeHus N
Ma MeponpusiTuii
XUMHYECKHX XUMHUYECKUX
peakumiu peakuui
5 |OKO01 |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |xumuueckux BIIMSIHUE TEOPETUUYECKUE 3aJaHUs HA

peakiuii. KOHIICHTPAIIMHU aHanu3 GakTopos,

XUMHUYECKOE pearupyromnmx BIIUSIONINX HA U3MECHEHUE

paBHOBecHUE BEIECTB U CKOPOCTH XUMHUYECKON
TEMIIepaTyphl HA peaknuu. [Ipaktuko-
CKOPOCTh XMMUYECKUX |OPUECHTUPOBAHHBIC 3aaHUS
peakiuit Ha MMPUMEHEHUE TTPUHITUIIA
Xapakrepu3oBaThb Jle-1llaTenbe miis
BIIUSIHUE U3MCHEHUSI  |HAXOXKICHUS HAMPABJICHUS
KOHIICHTPAIIUU CMEIIEHUS paBHOBECHS
BEILIECTB, PEAKIIUU XUMHUYECKOU peaKIuu u
cpeabl U TeMIEpaTyphl |[aHAINU3 (HAaKTOPOB,
Ha CMEILICHHE BIIMSIOIINX HA CMELIEHUE
XUMHUYECKOTO XUMHUYECKOTO PABHOBECHS
paBHOBECHS

6 HUccaenoBathb

Pasnea 6. HCTHHHBbIE PACTBOPbI

PacTBOpBI C 3aITaHHBIMH
XapaKTepUCTHKAMH

6.1 | OK 01 [(Ilousarue o Paznuuats ucturHbie (1. 3amauu Ha TPUTOTOBJICHUE

OK 02 |pactBOpax pacTBOPbI pacTBOPOB.

IIK 1.2 2. IlpakTuko-
OpUEHTUPOBAHHbBIE
pacyeTHbIE 3a/1aHKs Ha
JCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MPOU3BOICTBEHHOMN
JEATEeIbHOCTU YeI0BEeKa

6.2 | OK 01 |UccnenoBanme HccnenoBath pusuko- |JIlaboparopHas pabora
OK 04 |cBoiicTB pacTBOpPOB |xuMHUUEeCKHe cBOMcTBa |“IIpurorosneHue pacTrBopos”
IIK 1.2 VCTUHHBIX PacTBOPOB

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IpOBaHHOC COACPKRAHUC (conepmafme NPUKIAAHOIO

MOIYJIAA)
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OK/I1 | Moayas/Pa3nen/Te Tunbl OLEHOYHBIX
Ne K Pe3yabTaT 00yuenus N
Ma MeponpusiTuii
7 Paznea 7. OuenuBathb 3amura keica (¢ yueTrom
Xumus B ObITY U MOCJIeACTBUS Oyayuiei
NPOM3BOACTBEHHOH |OBITOBOI H npogeccuoHAIbHOMN
AesiTeJIbHOCTH NPOU3BOJACTBEHHOH |1esITeJIbHOCTH)
YyeJi0BeKa nesiTeJIbHOCTH
YeJI0BEKA ¢ MO3ULMHA
IKOJIOTHYEeCKOM
0e301macHOCTH
OK 01 |Xwumus B ObITYy U OueHunBaTh Keiic (c yueTom Oynymiei
OK 02 |mpou3BOJCTBEHHON |MOCIEACTBUS OBITOBOM [MPOodheCCHOHAIBHOM
OK 04 |nestennbHOCTH Y NIPOU3BOJCTBEHHON |E€SITEILHOCTH )
OK 07 |uenoBeka JESATETbHOCTH Bo3MOXHbIE€ TEMBI KEICOB:
IIK 1.8 yesjoBeka ¢ mo3unuii  |1. [loremienue kaumara u
IKOJIOTUUECKOM BBICBOOOJK/ICHHUE Ta30BBIX
0e30macHOCTH THIPATOB CO JTHA OKEaHa.

2. Bynymue Marepuanbl aJis
aBHa-, MallluHO- U
npruOOPOCTPOCHHUS.

3. HoBeie maTepuansl s
COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTUTENIbHBIX MPENapaToB
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