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1. OBIIIASA XAPAKTEPUCTUKA MNPUMEPHOM PABOYEN
IMPOI'PAMMBI OBIHEOBPA3OBATEJII)HOI71 JUCIHUIIINHBI
«XHUMMUS»

1.1. MecTo AMCHUILIMHBI B CTPYKType OCHOBHOH mpogdeccuoHAIbHON
o0pa3oBaTeJIbHOW MPOrPamMMbl
OO6meoOpa3oBarenibHas JUCHUIIMHA «XUMHUsD HU3ydaeTcs Ha 0a30BOM YpPOBHE B
0011e00pa3oBaTeIbHOM IMKJIE y4eOHOro IUIaHa OCHOBHOM MpodeccroHaIbHOM
oOpazoBatenbHOM mporpammbl 35.01.27«Mactep ¢/X Npor3BOICTBAY
[lpuknagHoli Momynb BKIOYaeT OAuH pasfen. Pazmen 7 «Xumus B ObITY U
MIPOW3BOJICTBEHHON  JIEATEIBHOCTH  4YEJIOBEKa»  pealm3yercs s BceX
npodeccuii/crenuanbHOCTEN Ha MaTepralie KeHCOB, CBI3aHHBIX C IKOJIOTMYECKOM
0€30MacHOCThI0 U OLIEHKOW TOCIEACTBUM OBITOBOM M IPOU3BOACTBEHHOU
NESTENbHOCTH, 10 OTpacisiM Oyayiied MpoecCHOHAIBHONW JIESITeNbHOCTH
00y4Jaromuxcs.
[lepuon oOyueHust u pacmpene’aeHue Mo ceMecTpam omnpezesieT odpazoBaTesibHas
OpraHu3alus CaMOCTOSTEIbHO, C YYETOM JIOTMKM (DOPMHUPOBAHUS MPEIMETHBIX
pe3yNbTaToOB, OOMMX M MNPOPECCHOHATHLHBIX KOMIETEHIIUN, MEXKIPEIMETHBIX
CBsI3EN c JIpYyTUMHU TUCILIUIIMHAMHA 00111600pa30BaTEILHOTO 51
o0menpoecCHOHATBLHOTO MUKIIOB y4eOHOTO TIaHa.
1.2. lleu u muIaHUpyeMble pe3yabTaThl OCBOCHUS TUCHUIINHBI
1.2.1. Hean u 3a1a4 JUCUMIIJIMHBI
@OpMHUPOBAHUE Y CTYIAECHTOB IPEACTABICHUS O XUMHUYECKON COCTABJISIOLICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpAa KAK OCHOBBI MPUHATUS PEIICHUN B
KU3HEHHBIX U TPOU3BOACTBEHHBIX CHUTYaIUsX, OTBETCTBEHHOTO IIOBEJICHUS B
IIPUPOJHOU Cpefe.
3agauu JUCHUIUIUHBI:
1) chopmupoBarh TOHMMAHHE 3aKOHOMEPHOCTEW TMPOTEKAHHUS XUMHUYECKUX
MIPOIIECCOB U SIBJICHUM B OKPYXKAIOILIEH Cpelie, [IETOCTHOM HAy4HOM KapTUHBI MUPA,

B3aMMOCBA3U U B3aMMO3aBUCUMOCTHU CCTCCTBCHHBIX HAYK;
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2) pa3BUTh YMEHHUS COCTABIIATH (DOPMYJIBI HEOPIaHUYECKUX U OPraHUYECKUX
BEUIECTB, YPAaBHEHHS  XUMUYECKHX  pEeakUuid, OOBACHATb UX  CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX HKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHHS  MNPOCTEHIIMX  XUMUYECKHUX
AKCIIEPUMEHTAIbHBIX HCCIEAOBAaHUNH C COOJIIOJEHUEM TMpaBUJ OE€30MacHOro
oOpallleHHsI C BeIlIeCTBaMH U JIa0OpaTOPHBIM 000pYyJOBAaHUEM;

4) pa3BUTh YMEHHs MCIIOJIb30BaTh MH(OOPMALIUIO XMMHUYECKOTO XapaKkTepa 13
Pa3IMYHBIX HICTOYHHUKOB;

5) cdhopmupoBaTh  yMEHHS ~ TPOTHO3MPOBATH  TOCJHEICTBUS  CBOEH
NESTENbHOCTA W XUMUYECKHX MPHUPOAHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
MIPOLIECCOB,;

6) copmupoBaTh MOHUMAHUE 3HAYMMOCTU JOCTHXKEHUM XMMUYECKOW HAYKU

Y TEXHOJIOTUM /I pa3BUTHUS COLIMAIIBHOM M TIPOU3BOJACTBEHHOM cdhep.



Kon ) |

IInanupyemble pe3yabTaThl 0CBOECHHS TUCHHUILIHHBI

HaMMeHOBaHHe

opmupyembIx Oomue JAucuuniaiuHapHble

KOMIIeTCHI U

OK 01. BriOupats | B yacTn Tpya0BOro BOCIMTAHUS: - BIaAeTh CHUCTEMOM XMMHMYECKMX 3HAaHMH, KOTOpas  BKJIOYAerT:

CrocoObl pelIeHUs
3a7a4
podeCCHOHAILHO
U JIeITEILHOCTHU
MPUMEHUTEIBHO K
pa3sTUIHBIM

KOHTCKCTaM

- TOTOBHOCTh K TpyIy, OCO3HAHHE IIEHHOCTHU
MacTepcTBa, TPYAOT00ue;

-  TOTOBHOCTb K AaKTHBHOHM JI€ITEIHLHOCTHU
TEXHOJIOTUYECKON U COIUAIbHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh

WHUIUUPOBATh, IIJIAHUPOBATL U

CaMOCTOATCJIBHO BBIIIOJHATE TaKYI0 JCATCIIbHOCTD,

- UHTEpeC K pa3IuYHbBIM cepam
poQecCHOHAILHON AeSTEIbHOCTH,

OBjaaneHue  yHHBEPCAIbHBIMH  Y4eOHBIMH
MO3HABATEJIbHBIMH JeHCTBUIMHU:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS .

- CaMOCTOSTEIBHO dbopMyIUpOBaThH u

aKTyalM3upoBaTh MpoOJeMy, paccMaTpuBaTh ee
BCECTOPOHHE;
- YCTaHABJMBATh CYIIECTBCHHBIH MPU3HAK WU

OCHOBaHHMA JI1 CpPaBHCHUA, Knaccmbmcaunn u

OCHOBOIOJIAraOIIMe TMOHATHS (XUMHYECKUU SJIEMEHT, aToM, 3JIEKTPOHHas
00oJ04Ka aroma, s-, p-, d-3JIeKTpOHHBIE OPOMTAI aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIILHOCTh, CTEIECHb OKHCJICHHS, XUMHUYecKas
CBsI3b, MOJIb, MOJISIpHAsh Macca, MOJSPHBIM OO0BEM, YIIEPOIHBINA CKEJeT,
(GbyHKIIMOHAIBHAS TPyMINa, paguKaj, U30MEpHUsi, U30MEPbI, TOMOJIOTHUYECKUI
psiI, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPOI- U a30TCOJEPKAINE COSTUHEHUS,
OMOJIOTMYECKH aKTHBHBIC BellecTBa (YIJICBOIbI, KUPBI, OCIKH), MOHOMED,
MOJIMMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPDHBIE  COCAMHEHUS,
KPUCTAJUIMYECKAs] PEIIETKA, THIBl XUMHUYECKHX peaKIuid (OKUCIUTEIbHO-
BOCCTaHOBUTENIbHBIC, SK30-H DHJIOTEPMHUYECKUE, PEAKIIMU HOHHOTO OOMEHA),
pacTBOP, SIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOIUTHUECKAS JTUCCOIUAINS,
OKHUCJIMTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW PEAKIIMH, XUMUYIECKOE
paBHOBECHE), TCOPUU U 3aKOHBI (TEOpHs

XHUMHYCCKOIro  CTPOCHHUA

opranudeckux Bemects A.M. byrtiepoBa, Teopus 3JIEKTPOJUTHYECKON
aucconmanuy, nepuonnueckuit 3akon [[.1. MenneneeBa, 3aKk0H COXpaHEHUs

Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHHA S3BIK XUMUH, (PAKTOIOTHUECKHE




0000111eHNS;

- ompeAesaTh Iead JeATCIbHOCTH, 3a]aBaTh
MapaMeTpsl ¥ KPUTCPHH UX JTOCTHIKCHUS

- BBISBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHUS B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHTh KOPPEKTHUBHI B  JICATEIHHOCTb,
OIICHUBATh COOTBETCTBHE pPE3YJbTATOB IIEIISIM,
OILICHUBATh PUCKU TTOCIICICTBUN J€ATSILHOCTH;

- pa3BUBATH KPEATUBHOE MBINUICHUE MPH PEIICHUU
YKU3HEHHBIX MPoOIIeM

0) 0a30Bble HCCIEI0BATEIbLCKHE AeiicCTBHA:

- BJQJICTh HaBBIKAMHU Y4€OHO-HCCIIEI0BATEIIbCKOM
u MPOCKTHOU JIeATEIbHOCTH, HaBBIKAMHU
paspenieHust mpoodem;

- BBISBIATH TNPUYHHHO-CIICACTBEHHBIC CBSI3H U
aKTyaJlu3UpOBATh 3334y, BBIBUTATh TUIIOTE3Y €€
penieHwus, HaXOIUTh apryMEHTBI JUISt
JTIOKA3aTelIbCTBA CBOUX YTBEPXKICHUMU, 3a/1aBaTh
MapaMeTpsl U KPUTCPUH PEIICHUS,

- aHAIM3WUPOBATH TOJYUYCHHBIC B XOJE PEIICHUS
3aJ1aud  pe3yJIbTaThl, KPUTUYECKH OICHUBATh HMX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HW3MCHCHHE B

HOBBIX YCJIOBHAX,

CBEJIEHHs O CBOWCTBaX, COCTaBe, MOJYYECHUU U 0€30MacHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHWYECKMX M OPraHMYeCKUX BEIIeCTB B OBITY U
MIPAKTUYECKOM 1eITEIIBHOCTH YEJI0BEKa;

- YMETh BBIIBJATH XapaKTEpHbIE IPHU3HAKM W B3aUMOCBS3b M3YYEHHBIX
MOHATHM, IPUMEHATh COOTBETCTBYIOIINE ITOHATHS IIPU OIUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB M HUX IPEBpALICHUU;
BBIABIIATH  B3aUMOCBA3b ~ XMMHMYECKUX  3HAHUH C  INOHATUAMU U
MPEICTABICHUAMU IPYTUX €CTECTBEHHOHAYUYHBIX IIPEAMETOB;

UCIIOJIB30BaTh  HAaUMEHOBAHUS COEIMHEHU I

- YMETH XUMHYCCKHUX

MEXIYHAPOJHOIO COK3a TEOPETHYECKOM M NPUKIAJAHOW XUMUU U
TpUBHUAJIbHbIE HA3BAHUS Ba)KHEUILIUX BEUIECTB (ITUJIEH, alleTUJIEH, TJIULIEPUH,
denon, ¢dopmanbaerua, YKCyCcHas KHUCJIOTAa, TIUIMH, YyrapHbIi ras,
YIJIEKUCIIBIN Ta3, aMMHaK, ramieHas U3BeCTh, HErallleHasi U3BECTh, MUThEBAs
colla W JPYTHX), COCTaBIATH (POPMYJIBI HEOPraHUYECKHUX U OPraHUYECKHUX
OOBSICHATH HX CMBICI;

BEIIECTB, YPABHEHUS XUMHUYECKUX pEaKILHii,

MOATBEPKAAThH XapaKTepHbIE XUMHYECKHE CBOICTBA BELIECTB
COOTBETCTBYIOIIMMH 3KCHEPUMEHTAMU U 3alHMCSIMU YPaBHEHUN XUMHYECKUX
pEeaKIunii;

- YMETh YCTAHaBJIMBAaTh MPUHAIJICKHOCTh HU3YUYEHHBIX HEOPraHUYECKUX M
OPraHMYECKUX BEIIECTB K OMPEIEICHHBIM KJIacCaM U T'PYIIaM COCOUHEHHH,
XapaKTepu30BaTh WX COCTAB W Ba)KHEHIIME CBOWCTBA; OINpPENENATb BUJIbI
XUMHYECKUX CBsI3€HM (KOBaJEHTHas, MOHHAs, METajuInyecKasi, BOJOPOJHAs),

THUIIBI KPUCTAJUNIMYCCKUX PEIICTOK BCIICCTB, KJ'IaCCI/I(i)I/IIII/IPOBaTI) XUMHWYCCKHUEC




- YMETh IIEPEHOCHTh 3HAHHUS B MO3HABATECILHYIO U
IPAaKTUYECKYIO 00J1aCTH KU3HEACITEeIbHOCTH;

- yMeTh WHTCTPHPOBATH 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00JIaCTEeH;

- BBIBHTaTh  HOBBIE  WJEW, Mpeniararb
OpHUTHHAJBHBIE TIOJIXOIBI U PEIICHHUS,

- CITIOCOOHOCTH

nx HCITI0JIB30BaHUA B

MMO3HABATEIbHON U COLIMAaIbHON IMPAaKTHUKE

peaKIuu;

- chopmupoBaTh MPEACTABICHHSA: O XHUMHYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KApTHUHBI MHUpA, POJIM XUMHUHM B TO3HAHHHU SBJICHUU

npupoasl, B (OPMHUPOBAHMM MBIIUJICHUS W KyJIbTYpbl JINYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMON ISl peIIeH s MPAKTUIECKIX
3aa4 U DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3/10pPOBBIO U
IIPUPOAHON CpEe;

- yMeTb MPOBOJIUTH PAaCUeThl MO XUMHUYECKHM (opMylIaM U ypaBHEHUSAM
XMMHMUYECKUX  pEaKIUil ¢  HCHOJNb30BaHHEM  (PU3UYECKUX  BEJIMYMH,
XapaKTepU3yIOIIMX BEIIeCTBAa C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0beMa
(HOpMasbHBIE YCIOBHS) Ta30B, KOJIMYECTBAa BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMHYECKHE 3HAHUSA Il NPUHATUSA PEIIEHUW B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BCIIECCTBAMU U UX IMTPUMCHCHUCM

OK 02.
Hcnons3oBath
COBpEMEHHbIE
CpeAcTBa IIOMCKa,
aHau3a u
UHTepIpeTaluu
nHpopmauu u
nH(pOpPMaIMOHHbIE

TEXHOJIOI'nu JJIA

B 06/1acTH HEHHOCTH HAYYHOI'O IIO3HAHUSA:
- c(hOpMUPOBAHHOCTb MHUPOBO33PEHU,

COOTBETCTBYIOLIEIO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOM MpPaKTUKH,
OCHOBAHHOI'O

Ha Jrajiore

KYJIbTYD,
CIOCOOCTBYIOIIIEIO OCO3HAHUIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPILEHCTBOBAHUE SI3bIKOBOW M YMUTATENbCKON

KYJbTYphl KaK CpEACTBA B3aMMOJICUCTBUSA MEXKIY

- YMCThH IJIAaHUPOBATH n BBIITOJIHATDH XUMHYCCKUH 9KCIICPUMCHT

(mpeBpameHus: OpPraHWYECKUX BEIISCTB TNPU HArpeBaHUM, TIOJYYCHHUE
STUJIEHA U WU3yYEHUE €ro CBOWCTB, KaUYECTBEHHbIE PEAKIMU Ha aJIbJIETUIBbL,
Kpaxmaj, YKCYCHYIO KHCIOTYy; JIeHarypauusi O€lKOB IpU HarpeBaHUU,
[IBETHbIE pEaKIMu OEJIKOB;, TMPOBOAWTH PEAKIMM HMOHHOrO OOMeHa,
OTIpENeNsATh CPEeay BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKIMK HA CylIbdaT-,
KapOoHAaT- W  XJOPUI-aHUOHBI, Ha KATHOH AaMMOHHS,  pelaTh
SKCIIepUMEHTaJbHbIE 3amaun 1o Temam "Mertamnel" u "Hemertamnsl") B

COOTBETCTBHM C MpaBUJIaMH TEXHHUKH O€30MacHOCTH MpH OOpalleHuu ¢




BBIMOJTHEHHUSI 33144
podeCCHOHAILHO

U 1eITEeIbHOCTH

JXOAbMHU U ITO3HAHUA MHPA;

- OCO3HaHHUC ILICHHOCTHU Hay‘-IHOI\/'I ACATCIIBHOCTH,

FOTOBHOCTb ~ OCYHIECTBJATH ~ IPOECKTHYKO  H
HCCIIEZIOBATEIBbCKYIO JEeSITENBHOCTD
WHJMBUAYaJIbHO U B TPYIIIE;

OBiaseHue  yHMBEPCAIBHBIMH  Y4eOHBIMH

NM03HABATEJILHBIMH JAeiiCTBUSIMH:

B) padora ¢ nHpopManueii:

- BJIAZICTh HABBIKAMH TOJy4eHHUS WH(OpMAUU W3
WUCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIHHO
OCYIIECTBIATh MOKMCK, aHAJIN3, CHCTEMAaTU3ALUIO U
MHTEpIIPEeTALUI0 HH(POPMAIIMK Pa3IMYHbIX BUIO0B U
(hopM mpeACTaBICHUS;

- co3lIaBaTh TEKCTHl B pPa3IMYHBIX (opmarax ¢
y4eTOM Ha3HaueHUs WHGPOpMAIMM | IIeJIEBOU
ayIUTOPUH, BBHIOMpass ONTHMAJbHYIO  (GOpMYy
Ipe/ICTaBICHUS U BU3yaAJIN3aLiH;

- OLEHMBATh

JOCTOBCPHOCTD, JICTUTUMHOCTD

nH(popMaluy, €€ COOTBETCTBUE IIPAaBOBbIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCHONBb30BaTh CpeAcTBa MH(GOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMA B PELICHUHU

KOI'HUTUBHBIX, KOMMYHUKAaTUBHBIX n

BEIIECTBAMU U JIA0OpaTOPHBIM 00OPYAOBAHHMEM; MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOT0 IKCIEpUMEHTa B (hopMe 3amicH ypaBHEHHI COOTBETCTBYIO IIMX
peakuuii u GopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

- YMETh aHAJIU3UPOBATh XUMUUYECKYI0 HHPOPMAIUIO, TOJIYyYaeMYI0 U3 pa3HbIX
HCTOYHUKOB (CPEICTB MaccoBoW MH(popManuu, ceTb UHTEpHET U Apyrue);

- BJAJETh OCHOBHBIMM METOJAMH HAy4YHOTrO T[IO3HAHUS BEIIECTB U
XUMUYECKUX  sIBIeHUN  (HaOmoJeHwe,  U3MepeHHe,  OKCIIePHUMEHT,
MOJIETHPOBAHHE);

- YMETh MPOBOAHWTH PACUETHl MO XUMHUYECKMM (OpMyJiaM U YpPaBHEHUSM
XMMHMUYECKUX  pEaKkIuil ¢  HCHOJNb30BaHHEM  (PU3MYECKUX  BEJIMYMH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: MAcChl, 00beMa
(HOopMaJsbHBIE YCIOBHMSI) Ta30B, KOJIMYECTBA BEIIECTBA; MCIOJIb30BaTh
CHUCTEMHBIE XMMUYECKHE 3HAHUA MJIS NPUHATHUS PEIICHH B KOHKPETHBIX

KU3HCHHBIX CUTyalluAX, CBA3AHHBIX C BCIIECCTBAMHU U UX IMTPUMCHCHUCM
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OpPraHW3allMOHHBIX  3a7a4 C  COOJIIOJICHHEM

TpeOOBaHMIT 3PrOHOMUKH, TEXHUKHA 0€30I1aCHOCTH,

TUTHUEHBI, PECYpCOCOCpPEKEHHS, TMPABOBBIX M
9TUYECKUX  HOpPM, HOpPM  HH(OpPMaLMOHHOU
0€30I1aCHOCTH;

- BJIAJACTh HAaBbIKaMH pPACIIO3HABAHUA W 3aIUTHI

uHdopmaruu, WHOOPMAIIMOHHONW 0€30MacHOCTH

JMYHOCTH;
OK 04. | - TOTOBHOCTb K CaMOpPAa3BHUTHIO, | - yMEThb IUIAHUPOBAaTh W  BBINOJHATh XUMHUYCCKHUH  DKCIEPUMEHT
Db exTHBHO CaMOCTOSITEIIbHOCTH U CAMOOIIPEIEIICHUIO; (mpeBpallleHUsl OPraHUYEeCKUX BEIIECTB MPU HATPEBAHUH, IOIy4YCHUE
B3aMMOJICHCTBOBAT | -OBJIAJICHUE HaBBIKAMU y4eOHO- | TWJICHA M M3YYCHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIIMU HA aJlbJCTHJIBI,

b U pabotaTh B

KOJIJICKTUBEC

KOMaHAC

n

HCCIIEIOBATENIbCKOM, MPOEKTHOW M COLMAIbHOMN
NeSITENbHOCTH;
OBaanenue YHHBEPCATbHBIMHA
KOMMYHHMKATUBHBIMHM J1eICTBUSIMU:

0) coBMecTHAasI IeITeJIbHOCTD.

- IOHMMAaThb U UCIHOJb30BaTh IIPEUMYILECTBA
KOMaH/JHOHN U MHAUBUAYAIbHON paboOTHI;

- NPUHUMATH 1I€JIM COBMECTHOH JEsATEIbHOCTH,
OpPraHU30BbIBATh U KOOPAUHHUPOBATH JEUCTBUS 110
COCTaBJIATh INIAH JCHCTBHIA,

€€ JOCTHIXCHHIO:

pacrnpenensiTh poJid ¢ y4eTOM MHEHHI y4aCTHUKOB

KpaxMaJ, YKCYCHYIO KHCIOTy; JACHaTypalus OEJIKOB IpU HarpeBaHHH,

[[BETHbIC peaKIUU OENKOB; TPOBOIUTH pEaKIHH HMOHHOTO OOMeEHa,
OTPEENATh CPENY BOJHBIX PACTBOPOB, KAUECTBEHHBIE pEaKIIMU Ha CyJb(dart-,
KapOoOHaT- ¥  XJIOPUJI-aHUOHBI, HAa KATHOH AaMMOHUS;,  pelaTh
JKCIIEpUMEHTaNIbHBIE 3afauu 1o Temam "Metamuibl" u "Hemertamnsl") B
COOTBETCTBHHM C TMPABHJIAMU TEXHHKH O€30MAaCHOCTU TMpPU OOpAIEHUH C
BEIIECTBAMU U J1AOOPATOPHBIM O0OPYIOBAaHUEM; MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOT0 IKCIEpUMEHTa B (hopMe 3amicH ypaBHEHHI COOTBETCTBYIOLIUX

peakuuii 1 GOpMyIHPOBATH BHIBOABI HA OCHOBE 3THUX PE3YJILTATOB
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00CYXXJ1aTh pe3yJIbTaThl COBMECTHOW PabOTHI,

- KOOPOWHHUPOBAaTH W BBHINOJNHATH paboTy B
YCJIOBHSIX peanpHOro, BHPTYaJIBHOT'O u
KOMOWHUPOBAHHOTO B3aUMO/ICH CTBUS;

- OCYIIECTBIISITb IO3UTUBHOE CTPATETUYECKOE
MOBEJACHUE B PA3JMYHBIX CUTYalHSIX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, ObITh HHUIIMATUBHBIM
OBJjaleHHe YHUBEPCAJILHBIMH PeryJsiTUBHBIMHU
AefCTBUAMMU:

') IpUHATHE ce0sl U IPYTruX JIoaeii:

- IPUHUMATh MOTHBBI U apPTyYMEHTHI APYTHUX JII0Jel
[P aHAJIM3€E PE3YJIbTATOB JESITEIbHOCTH;

- MpU3HABATh CBOE MPABO M MPABO JAPYTHX JIOJEH
Ha OIIHNOKU;

- pa3BHBaTh CIOCOOHOCTh IOHUMATb MHUpP C

MO3UIUU JPYTOro YEJIOBEKA;

OK 07.

ConelicTBOBaThH
COXPaHEHUIO
OKpYyXaroIeu
Cpenbl,

pecypcocoepexeH

B 00J1acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUS:

- c(OPMHUPOBAHHOCTb 3KOJOIMYECKON KYJIbTYpBHI,
NOHMMaHUE BIUSHUS COIMAIBbHO-2KOHOMUYECKHX
OPOIIECCOB  HAa  COCTOSHUE MPUPOAHOH U
COL[MAJIbHOM  Ccpenbl, OCO3HaHUE TIJI00aJIbHOIO

XapakTepa 3KOJIOTHYECKHUX MPpodIiem;

- chopmupoBaTh MPEACTABICHHS: O XHUMHYECKOM  COCTaBISAIONICH
€CTECTBEHHOHAYYHOW KApTHHBI MHUpA, POJIM XUMHUHM B NO3HAHUU SIBJICHHUU
npuponsl, B (OPMUPOBAHMM MBIIIJICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOM ISl pelIeHUs MPAKTHUECKUX
3aa4 U HKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO U

MPUPOJIHON CpeIE;
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H1o, INPpUMCHATDb

3HAHUS 00
W3MEHCHUHN
KITUIMaTa,
TIPUHITHATIBI
OEpeKINBOTO
MIPOM3BOICTBA,
3¢h(HEeKTUBHO
JIENCTBOBATh B

YpE3BBIYANHBIX

CUTYyalHAX

- IUIAaHUPOBAHHWE M OCYIIECTBIECHHUE JECUCTBUW B
OKpYXarolllel cpeJiec Ha OCHOBE 3HAHUS Ileliel

YCTOWYMBOI'O Pa3BUTHSI YEJIOBEYECTBA;

AKTUBHOE HENpUATHE JEHCTBHUM, HNPUHOCSIINAX
BpeZ OKpYyXKarollen cpeae;
- YMEHHE [pPOrHO3UPOBATh HEOJIArONpHUITHBIE

OKOJIOTHYCCKUC ITOCICACTBHA IPCAIIPUHUMACMBIX

JIECTBUM, IPENOTBPAIIATh UX;

- pacmimpeHuc OIIbITa JACATCIIBHOCTH
9KOJIOTUYIECKOM HAITpaBJICHHOCTH,
- OBJIaACHUC HaBBIKaMH y‘lCGHO-

HUCCJIEAOBATENBCKOM, TMPOEKTHOW M COLMAIbHOU

JeITEIbHOCTH;

- yMeTh COOJIOaTh MpaBUiIa KOJOTHYECKH IeJIeCO00pa3HOro MOBEIECHUS B
OBITY U TPYAOBOH JEATENHHOCTH B LIETSAX COXPAHEHHS CBOErO 3/I0POBbS H
OKpY’Karolled MPUPOTHOM CpEelbl; YYUTHIBATH OMACHOCTh BO3JCHCTBUSA Ha
JKUBBIE OPraHU3Mbl OMPEACICHHBIX BEIIECTB, MOHMMAs CMBICI IMOKa3aTess

MPENEIbHON AOMYCTUMON KOHLIEHTPALIUU
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2. CTPYKTYPA n COIAEPKAHUE OBIIEOBPA3OBATEJIbHOI

JAUCHUITIVIMHBI «XUMUWUSA»

2.1. O0beM TUCHUIIMHBI U BUIbI Y4eOHOH padoThI

Bup yuebHoit pabotbl 06bem B yacax
06bem 06pa3oBaTeNbHO| NPOrPaMMbl AUCLUNIUHDI 74
CamocrosTenbHOe 00ydeHre 00yJaeIierocs 2

B T.4.

OcHOBHOE copepaHue 72

BT. ..

TROpETUYECKOEe 0byueHmne 32
NpaKTUYeCcKue 3aHATIS 28
NabopaTopHbIE 3aHATUSA 10
[lpomexyTouHas aTTecrayua (3ayer) 2
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2.2. TemaTu4eckuii IUIaH U CoAePKAHUE TUCIUILIHHBI

HanmenoBanue | Coagep:kanume y4eOHOro marepuajsa (OCHOBHOe M INPo(eCCHOHAJIBHO-OPHEHTHPOBAHHOE), @dopmupyemsble
O0bem yacoB
pa3/iesioB M TeM | 1a0opaTopHble H MPAKTHYecKHe 3aHATHSA, IPUKJIATHOH MOAYJIb KOMIETEeHIIUH
1 2 3 4
OcHoBHOE coep:kaHKue 74
Pa3znen 1. OcHOBBI CTpPOEHMS BellecTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 6 OK 01
CrpoeHue aToMOB
Teoperudeckoe o0yuenue 2
XUMHUYECKUX
3JIEMEHTOB u |CoBpeMeHHass Mojeslb CTpoeHus aroMa. CHMBOJMYECKHH S3bIK XUMHHU. XHUMHYECKHU 3JIEMEHT.
npupoza OnekrponHas kKoHpurypamus aroma. Kimaccudukanuss XHMUYECKUX 3JIEMEHTOB (S-, P-, d-3JIeMeHTHI).
XUMHYECKON BaneHTHBIE ~ DJIEKTPOHBI. BaneHTHOCTS. OJeKTpoHHas  IpUpola  XMMHUYECKOH CBSI3M. |2
CBSI3U ONeKTPOOTPUIIATEIFHOCTh. BuUABI XUMHYECKOW CBsI3W (KOBaJleHTHasl, MOHHAs, MeTaJljinyecKas,
BOZIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
IIpakTHyeckue 3aHATHS 2

Pemenue 3amaHuii Ha HCHOJB30BAaHUE XMMHMUYECKOM CHMBOJIMKM W HAa3BaHUN COEIMHEHUH 11O
HOMEHKJIaType MEXIYHAapOJHOIO0 COK3a TEOPETUYECKOM M IPUKIAJHOM XUMHHM W TPUBUAIBHBIX
Ha3BaHWM U1 COCTaBJICHHMSI XUMUYECKUX (OPMYJ JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CYJIb(HIOB,

TUAPUIOB U T.I1.) U JPYTUX HEOPraHUUECKUX COCTUHEHUMN OTIENIbHBIX KJIaCCOB.
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HpaKTI/I‘IeCKI/Ie 3a/laHUs Ha YCTAaHOBJICHHC CBA3U MCKIAY CTPOCHHUCM aTOMOB XHUMHUUYCCKUX JJICMCHTOB U
NepuoaANICCKNUM U3MCHCHUEM CBOMCTB XMMHYECKHX 3JIEMCHTOB M HX COGI[I/IHGHI/Iﬁ B COOTBCTCTBHH C

nosnoxkenuem [leproanyueckoil CHCTEMBI.

Tema 1.2. OcHOBHOE co/iep:kaHue 2 OK 01
ITepnoanueckuii OK 02
IMpakTHyeckune 3aHATUA 2
3aKOH M Ta0auIa
H.U. Menneneesa (I[lepuognueckass cucrema xumudyeckux odnemeHtoB J[.M. MenneneeBa. @usznueckuii CcMBbICT
[Tepuonnueckoro 3akoHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS! CBOWCTB XHMHUYECKUX
AJIEMEHTOB, 00pPa3yeMbIX HMH TIPOCTBIX W CJIOXKHBIX BEIIECTB B COOTBETCTBHUH C IIOJOKEHUEM
XUMUYeCcKoro njeMeHTa B Ilepuomuueckoil cucreme. MuUpPOBO33pEeHUECKOE M HAaydHOE 3HAYCHUE
[lepuognueckoro 3akona J[.M. MenneneeBa. IIpornossr /.M. MenneneeBa. OTKpBITHE HOBBIX )
XUMHUYECKUX IJIEMEHTOB.
Pelienrie mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HAa XapaKTepU3alUI0 XUMHUYECKUX
areMeHTOB «MeTtammniyeckine / HEeMEeTalTIMueCKue CBOWCTBA, AIIEKTPOOTPHIATEIHHOCTh XHUMHUYECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX DJIEKTPOHHBIM CTPOCHHEM M TOJOKEHUEM B MEPUOJAMYECKON CHCTEME
XUMHUUYeCKuX 3yieMeHToB .. MenneneeBa»
Paznen 2. XumMuyecKue peakiun 12
Tema 2.1. Tunsl | OcHOBHOE coJep:KaHue 6 OK 01
XUMHYECKUX
Teoperuueckoe o0yueHue 2
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peakuuit

Knaccudukanus 1 THIBI XUMHYECKUX peaKLUi C ydyacTHeM HeopraHmdeckux pemectB. CocTaBlieHHE
YpaBHEHHI pEaKIUid COCAMHEHMs, DPA3JIOKEHUs, 3aMelleHus, oOMeHa, B T.U. PEaKIUWd TOpEHus,
OKHCJICHUS -BOCCTAHOBJICHHUSI.

VpaBHeHus: oOkucieHUs-BoccTaHOBIeHUs. CTeneHb oOkucieHud. OKUCIUTENb W BOCCTAHOBUTEIb.
CocraBieHne M ypaBHHUBAaHHUE OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUNA METOIOM 3JEKTPOHHOIO
Oananca. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B MPUPOJIE, MPOU3BOJCTBEHHBIX IMpoIleccax M

KU3BHCACATCIbHOCTHU OPTraHU3MOB

2

IIpakTHyeckue 3aHATHS

KonnuecrBeHHsle OTHOLIEHN B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH M PacyeThl 110
YPaBHEHUSM XMMMUYECKHX peakiuil. Monb Kak eAMHMIIAa KOJMYecTBa BellecTBa. MousipHas Mmacca.
3aKOHbI COXpAaHEHMsI Macchl U SHEpruu. 3akoH ABorajapo. MossipHblii 00beM ra3oB. OTHOCHUTEIbHAS
IUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHUSM XMMHUYECKHUX PEAaKIUil C UCIOJIb30BAaHUEM Macchl, o0bemMa

(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJUYECTBA BEIIECTBA

2

Tema

2.2,

DIIEKTPOIUTUYECKA

A aucconuanuvsa H

HOHHBII OOMEH

OcHoBHOE coepxanue

TeopeaneCKoe oﬁyqeﬂne

Teopus 3yekTpoauTHUECKON Aucconuanuu. MoHbl. DIeKTpoIuThl, HEUIEKTPOIUTh. Peakuinu HOHHOTO

oomena. CocTaBlieHHE peakIHii MOHHOTO OOMEHa ITyTeM COCTaBICHHS HMX MOJHBIX M COKPAIEHHBIX |2
MOHHBIX ypaBHeHuil. KucioTHO-0CHOBHBIE peakuuy. 3aaHus Ha COCTaBJICHHE HOHHBIX PeaKLuil
JlabopaTropHble 3aHATHS 2
JlaboparopHas padorta “TUIbl XUMHUYECKUX peaKuil”.

2

HccnenoBanre TUNIOB (IIO COCTaBY M KOJMYECTBY MCXOMHBIX U 00pa3yIONINXCs BEUIECTB) U MPU3HAKOB

OK 01
OK 04
IK...
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XHUMHYCCKUX peaKHI/Iﬁ. HpOBeI[eHI/IC peaKHI/Iﬁ HMOHHOI'O O6MeHa, OIIpCACIICHUC CpEAbl BOAHBIX

pacTBOpPOB. 3a/1aHNS HA COCTABICHNE MOHHBIX PEAKIIUN

Paznen 3. CTpoeHue M CBOMCTBA HEOPTraHUYECKHUX BelIECTB 18

Tema 3.1.| OcHOBHOE coepxKaHue 6 OK 01

Knaccudukanms, OK 02
Teoperuueckoe o0yuenue 2

HOMCHKIJIATYypa u

CTpOCHUE ITpenmeT Heopranuueckoil xumun. Knaccudukanus HeopraHu4eckux BeiecTB. [IpocTbie U clloKHBIE

HEOPraHn4eCKux BCIICCTBA. OCHOBHBIE KIACChI CIIOKHBIX BCUIICCTB (OKCI/IILBI, TUAPOKCUIBI, KUCIIOTHI, COJII/I). B3aumocBs3b

BEIIIECTB HEOPraHWYECKUX BEIIeCTB. ArperaTHble COCTOSHUS BemlecTBa. Kpucrammuueckue u aMopdHbIe

BellecTBa. THUIBl KPUCTANIMUECKUX PELICTOK (aTOMHAs, MOJIEKYJISIpHas, MOHHAas, MeTaJlIMuecKas). |2

3aBUCUMOCTh (U3UYECKMX CBOMCTB BEIECTBA OT THUIA KPUCTAJUIMYECKOH perieTku. 3aBUCHUMOCTh

XUMHUYECKON aKTHMBHOCTH BELIECTB OT BHMJa XMUMHMYECKOM CBS3M M THUIA KPUCTALIMYECKOH pEIleTKH.

ITprunHBEl MHOr000pa3usl BEIECTB

IpakTHyeckune 3aHATUA 2

HomeHknaTypa HeopraHM4eCKHX BEIIECTB: Ha3BaHUE BEIIECTBA MCXOAS U3 UX XUMHUYECKOH (OpMYIIBI

WIA COCTAaBJIEHHE XUMHUYECKOW (QOpPMYJIbl MCXOAs U3 Ha3BaHMs BEIECTBA IO MEXKIYHAPOIHOMN

(MIOITAK) nim TpuBHaIbHOW HOMEHKIIATYE.

Pemrenne mnpakTH4YecKUX 3aJaHMN IO KiIaccH(UKAIMM, HOMEHKJAType M XHUMHUYECKUM (opMysIaM
2

HCOPraHN4CCKUX BCIICCTB PA3JIMYHBIX KJIACCOB (yrapHHﬁ ras, yFJ'IeKI/ICJ'IHﬁ ra3, aMMHakKk, ramcHas
HU3BCCTh, HEramcHas n3BCCTh, IUTHCBAA Coaa U I[pyrnx): Ha3bIBaTh U COCTABJIATH CI)OpMy.TII)I XUMHNYCCKHUX
BCHICCTB, ONIPEACTIATE HPUHAAJIC)KHOCTD K KJIAaCCy.

Hcrounnku xumudeckod mHpopMamuu (CpeacTB MaccoBoil nHpopmanuu, ceth VMHTEpHET U Apyrue).
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[Touck nHpopmanmu Mo Ha3BaHUAM, UEHTHHUKATOPAM, CTPYKTYPHBIM (hopMyliam

Tema 3.2. ®usuko-| OcHOBHOE COpep:KaAHUE 10 OK 01
XUMHYECKHUE OK 02
5 TeopeTnueckoe o6yuenune 8
CBOICTBa
Heopranuueckux |Metamasl. O0umme gusndeckue U XUMHUYECKHE CBOMcTBa MeTasuioB. CrocoObl MomyueHHs. 3HAYCHUE
BEIIIECTB METAJIJIOB U HEMETAJJIOB B TNPUPOJE U >KU3HENEATEIbHOCTH YeJoBeKa M opraHu3moB. Kopposus |2
METaJIJIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIMTHl METAJJIOB OT KOPPO3HH
Hemeramnpl. OOmue ¢usznueckue M XUMHYECKHE CBOWMCTBA HEMETAJUIOB. TUMHUYHBIE CBOWCTBA
HemerasuioB [V— VII rpynn. Knaccudukaius 1 HOMeHKJIaTypa COeIMHEeHNUN HeMeTaliioB. KpyroBopoTsl |2
OMOTeHHBIX 2JIEMEHTOB B IPHPOJIE
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCUAOB, TUAPOKCH]IOB, KUCIIOT,
coJied W JZip.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHEHHH, |2
BBICHIMX OKCHJIOB U TUJIPOKCHUIOB
IIpakTnyeckue 3aHATHUSA 2
CocraBneHne ypaBHEHUH XHUMHUYECKHX pPEaKUUNA C y4acTHEM IMPOCTHIX M CIOXKHBIX HEOPraHHYeCKHUX
BEIIECTB: METAJUIOB M HEMETAJVIOB; OKCHUJIOB METAJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHCJIOT, OCHOBAaHUM U amMQOTEPHBIX THAPOKCUIOB; HEOPraHUYECKUX COJEH,
XapaKTepU3yIOIIMX X CBOMCTBA. 2
Pemenue npakTUKO-OPMEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HAa CBOMICTBA, COCTaB, MOJIYYEHUE U
0e30I1acHOE HCIIONb30BAaHUE BAKHEMIIMX HEOPraHMYECKUX BEIIECTB B OBITY U NPaKTUYECKOU
JIeSITENIbHOCTH YeJIOBEKa
Tema 3.3.| OcHOBHOE coepxKaHue 2 OK 01
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Hnentuduxauus | JlaGoparopHbie 3aHATHS 2 OK 02
HEOPraHUYECKUX OK 04
JlabopaTopnas pabora «aenTrukanus HeOpraHUYECKUX BEIIECTBY.
BEIIECTB IK...
Pemienue sKcnepuMEHTaNbHBIX 3aJjad IO XMMHYECKMM CBOWCTBaM METAJJIOB M HEMETaIoB, IIO
paclo3HaBAHMIO U MONyYEHUIO COSTUHEHUI METalIOB M HEMETAJIOB.
2
WnenTudukanys HEOpPraHMYECKHUX BEIIECTB C HCIOJIb30BAHHEM HX (H3UKO-XUMHUYECKUX CBOWCTB,
XapaKTEepHbIX KayeCTBEHHBIX peakuuii. KauecTBeHHble peakuuu Ha cyibdar-, KapOOHAT- U XJOPHJI-
aHUOHBI, HA KATHOH aMMOHHSI
Paznen 4. CTpoeHHe U CBOIiCTBA OPraHMYeCKUX BelleCTB 24
Tema 4.1.| OcHOBHOE coaep:KaHue 4 OK 01
Knaccu dukanms,
Teoperuueckoe o0yueHue 2
CTpOEHUE u
HOMEHKJIaTypa IlosiBneHne M pa3BUTHE OPraHUYECKOM XMMHM Kak Hayku. [Ipenmer opranmyeckoil xumuu. Mecto u
OpPraHUYeCKUX 3HaY€HHE OPraHMYECKON XUMUU B CUCTEME €CTECTBEHHBIX HayK.
BEIIECTB XUMHYECKOE CTPOEHHE KaK MOPAAOK COEAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUU XUMHYECKOT'0 CTPOCHUS OpraHuyeckux coequHenuit A.M. bytneposa.
VYTaeponHblil CKelneT OpraHM4ecKoil MOJeKyNbl. 3aBHUCHMOCTb CBOMCTB BELIECTB OT XHMHYECKOTO
CTpoeHus Monekys. 3oMepus u n3oMepsl. 2

[Tonarue o ¢QynkuuonanpHo rpynne. Pagukan. IlpuHnunel kinaccudukanuy OpraHMYECKHUX
coequHeHui. MexayHaponHas HOMEHKJIATypa M IPUHLMIBI HOMEHKIATYpbl OpPraHMYECKHUX
coenuHenuil. IlonsTne 00 a3oTcoiepKalIMX COEIMHEHHSX, OMOJIOIMYECKH AKTHUBHBIX BEILECTBAX
(yrneBonax, »kupax, Oeinkax U Jp.), BBHICOKOMOJIEKYJISIDHBIX COEIMHEHHSX (MOHOMEp, MOJUMeEp,

CTPYKTYpPHOE 3BEHO)
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HpaKanecxue 3aHATHSA

Homenknatypa OpraHM4ecKMX COCAMHEHUN OTIEIbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIC H
apoOMaTUYECKUE YTIEBOAOPOJIbI, CIIUPTHI, (DEHOBI, albIeTHU/Ibl, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIP.)

CocraBneHne TOJMHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYJN OpPraHUYECKUX BEIIECTB OTIEIbHBIX

2

KJIACCOB, HUCMOJIb3ysl MX Ha3BaHHUS MO CHUCTEMATHUYECKOW W TPUBHUAIBLHOM HOMEHKIAType (ITHIIEH,

aleTHJICH, TIUIEepuH, ¢eHos, (OopManbIerua, yKCycHash KUCIOTa, TIMIHH). PacdeTsl mpocrteimei

(bopMyIbl OpraHMYeCcKON MOJIEKYJIbI, UCXO/S U3 JIEMEHTHOro cocTaa (B %)
Tema 4.2.| OcHOBHOE coJep:KaHue 12 OK 01
CaoiicTBa OK 02

Teoperudeckoe o0yuenue 6
OpraHUYECKUX OK 04
COEITMHCHUM DU3NKO-XUMHYECKUE CBOICTBA OPraHUYECKUX COEAMHEHMH OTIEeIbHBIX KJIACCOB (OCOOEHHOCTH IK...

KJIacCU(pUKAIMU ¥ HOMEHKJIATYphbl BHYTPU KJlacca; FTOMOJIOTMUECKUN psia U o0uiast GopMyia; n30MepHs;

du3ndyecKre CBOMCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI TONyUEHUs):

— TpefeNnbHbIe YIIeBOAOPOAbI (alkaHbl M LMKIOAJIKaHBI). ['OpeHHe MeTaHa KaK OJMH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B MPOMBINIJICHHOCTH B OBITY. CBOMCTBA IPUPOIHBIX YIIIEBOJOPOAOB, HAXOXKICHUE B
MPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempeAenbHble (AJKEHbI, AJKUHBI W ajKaJueHbl) M apoMaTHYecKHe yrieBomoponabl. [openue

Al€TUJICHA KaK UICTOYHUK BBICOKOTEMIICPATYPHOI'O INIAMEHHU JIA CBAPKU U PE3KU MCTAJIJIOB

— KHCJIOPOJICOAEPIKAIINE COCTUHEHUS (CITUPTHI M PEHOJIbI, KAPOOHOBBIC KUCIOTHI M A(UPHI, aJIbJICTHIbI
U KETOHBI, XUPHI, yriaeBonabl). [lpakThnueckoe NpUMEHEHUE STUIICHTIIMKOJA, TIHUIEeprHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, aneTajabAeTUa, YKCYCHOW KHCIOTHI. Mblla Kak COJM  BBICHIMX

KapOOHOBBIX KHCIOT. MOIOIIME CBOMCTBA MbLIA
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— asorcogcpikamme COCAMHCHHA (aMI/IHBI N aMHHOKUCIIOTHI, 66J'IKI/I). BBICOKOMOHCKYHHPHBIC

COEIUHEHMs (CHHTETHUUECKHE U OMOJIOrMYECKU-aKTUBHBIE). MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO.

2
[TormMepun3anus 3THIIEHa KAK OCHOBHOE HAIIPaBIIEHUE €0 UCIIOIb30BAHNUS.
I'enernueckas CBsI3b MEXY KlacCcaMy OPraHUYECKUX COEUHEHUN
IIpakTHYeckue 3aHATHSA 8
CBoiicTBa OpraHMYeCKMX COEIUHEHHI OTHENbHBIX KJIAaccoB (TpUBHANbHAs M MEXAYyHapoIHas
HOMEHKJIATypa, XUMHYECKHE CBOICTBA, CIOCOOBI MOJIyYeHHUS): TpeiebHbIC (IKaHbl ¥ [UKJIOATKAHBbI),
HenpezelbHble (aJKEeHbl, AIKUHBI U aJKaJUEHbl) U apOMaTHUYECKHUE YIIeBOJOPObI, CIUPTHI U (PEHOIIbI,
KapOOHOBBIE  KHUCIOTBI M 3GHphl, ajbJerUAbl M  KETOHbl, aMUHBl U  AMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUA. 3aJlaHHUs Ha COCTABJICHUE YPAaBHEHMM XUMHUYECKMX PEAKLUil ¢
y4acTHUEM OPraHUYECKUX BEIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHUS
CocraBneHue cxeM peakuuii (B TOM 4YHCI€ MO MPEIOKEHHBIM LEMOoYKaM IpeBpalleHuit),
XapaKTepU3YIOIMX XUMHYECKUE CBOMCTBA OPraHMYECKUX COCAMHEHHMH OTIENBHBIX KIACCOB, CIOCOOBI
X TIOJIyYeHUS U Ha3BaHME OPraHMUYECKUX COEIMHEHHH N0 TPUBHAIBHOM WM MEXIyHapOIHOM
CHUCTEMAaTU4YECKOI HOMEHKIIAType.
PemieHre MpakTUKO-OPMEHTHPOBAHHBIX TEOPETUUYECKHX 3aJaHMl Ha CBOICTBAa OpraHUYECKHUX
COEIMHEHHH OTAEIbHBIX KJIaCCOB
JlaGopaTopHnasi pabora )
JlaGopaTopHas padora “IIpeBpalieHus] OpraHUYCCKUX BEIIECTB P HarpeBaHUH'".
[Tomyuenue 3TUIIEHA U U3YYEHHUE €r0 CBOWCTB. MoenupoBaHue MOJIEKYJ U XUMHUYECKUX MPEBPALECHUH |2

Ha NpuUMEPE d3TaHa, DTHJICHA, alICTUJICHA U JIP.
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Tema 4.3. OcHOBHOe coiep:KaHKue OK 01
Wnentupuxanus OK 02
TeopeTuueckoe od0yueHue
OpraHUYECKUX OK 04
BEILECTB, ux | buooprannueckne coeaunenus. llpumenenue u Ouonormueckas poib yriaeBogoB. OKucieHue IK...
3Ha4YEHUE U| YII€BOJOB — HWCTOYHUK ODHEPTHHM JKUBBIX oOpranm3mMoB. OONacTM NpPUMEHEHUS aMHUHOKHUCIIOT.
MIPUMEHEHUE B| [IpeBpamenuss OenkoB mnuiiuM B opranu3me. buonornueckue ¢yHkiuu OenkoB. buonoruueckue
OBITOBOM u| GyHKIMY XupoB. Pob opraHnyeckoi XUMUHU B PEILICHUH MTPoOJIeM MUIEBOI 0€30MacHOCTH
IIPOU3BOACTBEHHOMN _ .
Posip oprannueckoil XMMHMM B PpELIEHUM HOPOOJIEM HHEPreTUYECKOW O0€30lacHOCTH, B Pa3BUTHU
JeSITeIbHOCTU
MEIUIUHBI, CO3JaHUU HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB PHEPruM (aJbTEPHATUBHBIE UCTOUHUKHU
YeJioBeKa .
sHeprun ). OMacHOCTh BO3/IEHCTBUS HA )KUBBIE OPTaHU3Mbl OPraHHMUECKUX BEIIECTB OTAEIbHBIX KJIACCOB
(yrmeBomopoasl, CIUPTHI, (EHOBI, XJIOPOPraHMYECKHUE MPOM3BOAHBIC, ANBACTUIABI U JIP.), CMBICH
roka3aTelis IpeaeabHO JONYCTUMON KOHIIEHTPAaluU
JlabGopaTopHble 3aHATHS
JlaboparopHas pabora: “UneHTuduranyss OpraHnYecKuX COSTUHEHUIN OTAeIbHBIX KJIAaCCOB”
Wnentudukanysi opraHMuecKuX COeTUHEHUN OTAENbHBIX KJIacCoB (Ha MpUMepe ajbJerua0B, Kpaxmara,
YKCYCHOM KHCJOTBHI, O€JIKOB M T.M.) C HCHOAb30BaHUEM UX (PHUIUKO-XMMHUYECKUX CBOMICTB H
XapaKTepHBIX KauyeCTBEHHBIX peakiui. JleHaTypauus Oeiika mpu HarpeBaHuu. L[BeTHble peakuuu
0enkoB. BO3HMKHOBEHHME aHAJIUTUYECKOrO CUTHAJAa C TOYKHM 3pEHUS] XMMHMUYECKHX IPOLECCOB IpH
MPOTEKAaHUU KaYeCTBEHHOM peakiuu, MO3BOJSIONIEH AeHTHHUIIUPOBATh MPEIIOKEHHbIE OPraHUYECKHE
BELECTBA
Paznea 5. KuneTnuyeckue U TepMOIUHAMUYECKIE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMUYECKUX PeaKIu i
CkopocTb OcHoBHOE coepxanue OK 01
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XUMHUYECKUX Teoperudeckoe o0yuenue OK 02
peakiui.
CKOpOCTh pEakiuu, €€ 3aBUCHUMOCTh OT Pa3UYHBIX (PAKTOPOB: MPUPOABI PEATHPYIOIIUX BEIIECTB,
XuMnyeckoe
KOHLICHTPALIMM PEarupyronMx BEUIECTB, TEMIEPATypbl W IUIOIIAJM PEAKIMOHHOM MOBEPXHOCTH.
paBHOBecuUe
TenoBbie AP HEKTH XUMUYECKUX PEAKIHil. DK30- U SHAOTEPMUYECKUE, PEAKIIHH.
O6patumocTh peakiuid. XUMHYECKOE PAaBHOBECHE U €ro CMEUIEHUE MOJ JEHCTBUEM pPa3IMUYHBIX
(bakTopoB (KOHIIEHTpAIMs peareHTOB MM IPOAYKTOB peakluu, AaBjleHHe, TeMIepaTrypa) sl CO3AaHUs
ONTHUMAaJbHBIX YCIOBUW MPOTEKaHUsA XUMUUECKUX nporeccoB. [Ipunanun Jle [Hlarense
IIpakTHyeckue 3aHATHS OK 01
OK 02
Pemienre mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUl HAa aHaiau3 (aKTOPOB, BIUSIOIIMX HAa H3MEHEHUE
CKOPOCTH XMMHUYECKOH PEeaKIuu, B T.4. C TIO3ULUNA IKOJIOTUYECKH L[ETECO00pa3HOro MOBEACHUS B OBITY
Y TPYJIOBOM JEATEIBHOCTH B LEJIIX COXPAHEHUS CBOETO 3/I0POBbsSl U OKPY’KAIOIIEH MPUPOAHON CPEbl.
Pemenne mnpakTUKO-OpUEHTHPOBAHHBIX 3alaHUMi Ha npuMmeHeHne npuHuuna Jle-Ulatense mus
HAXOXKJCHUSl HAaIpaBJICHUS CMEIICHUsS pPABHOBECHUS XUMHUYECKOW pEakIuu U aHamu3 (HakTOpOB,
BJIMSIFOLMX HA CMEIIEHUE XUMUYECKOT O PABHOBECHS
Pazgea 6. PactBOpbI
Tema 6.1. OcHoOBHOE co/iepKaHne OK 01
[Tonsatne OK 02
Teopernueckoe od0yueHue
pacTBopax OK 07

PactBopenue kak ¢usuko-xumudeckuii mporecc. PactBopbl. CrmocoObl MPUTOTOBJICHUS PAaCTBOPOB.
PactBopumocTs. MaccoBast goisi pacTBOpEHHOro BeniecTtBa. (CMBICH TOKas3aTelsi MNpeAeiabHO
JIOITYCTUMOI KOHILIEHTPAIMH U €ro HCIOJIb30BaHUE B OL[CHKE KOJIOTNYECKOM 6€30MacHOCTH.

[TpaBuia SKOJIIOTMYECKU IIEIECOO0Pa3HOr0 MOBEACHHUS B OBITY M TPYAOBOM NEATEIHHOCTH B IIENSAX
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COXpaHEHHUsA CBOErO 3J0POBbS M OKPYXKAIOLIEH MPUPOLHOM CPEIbl; OACHOCTh BO3AECHCTBUSA HA JKUBBIC
OpraHu3MBbl OIPEEICHHBIX BEIECTB.
Perienre npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PaCTBOPHI, UCIOJIb3YEMBbIE B OBITOBOU U

IIpOH3B OI[CTBCHHOI\/'I JACATCIIbHOCTH 4YCIIOBCKaA

Tema 6.2.|OcHOBHOE co/lep:KaHUe OK 01
Hccnenoanue OK 02
. JlaGopaTopHble 3aHATHSA
CBOWCTB PacTBOpPOB OK 04
JlaGopatopHas pabota «IIpurotoBiaeHue pacTBOPOBY.
[TpuroroBieHue pacTBOpPOB 3aJaHHOH (MaccoBoOi, %) KOHIIEHTpalMHU (C MPAKTUKO-OpPUEHTUPOBAHHBIMU
BOINPOCAMHU) U OIPENIEICHUE CPEJIbl BOAHBIX PACTBOPOB.
Pemienue 3aa4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccoHaIbHO-OPUEHTHPOBAHHOE CO/Iep:kaHue (Coep KaHne MPUKJIATHOTO MOIYJIsI)
Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA OK 01
OK 02
Xumus B ObITy U|OCHOBHOE cOJep:KaHue
OK 04
MIPOM3BOCTBEHHON
TeopeTnueckoe o6yuenmne OK 07
JeSITeIbHOCTU
- - B I1K...
YeJI0BeKa Hogelimme 1ocTHKeHUsI XUMUYECKOW HaAyKH M XMMHUYECKOH TexHosoruu. Poip xumuu B obecrnedennn

HKOJIOTUYECKON, SHEPreTHUEeCKOM 1 MUIIeBON 0€30MacHOCTH, pa3BUTUN MeAUIMHBL. [IpaBuia moucka u
aHaiM3a XUMHUYECKOW WH(OpManuu U3 pa3TUYHBIX HCTOYHUKOB (Hay4yHas U y4yeOHO-HaydHas

JaUTepaTypa, CpecTBa MaccoBoi HHGopMaluu, cetb IHTepHET)

IIpakTHyeckune 3aHATUA
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Ilouck um aHamu3 KeWcoB O MNPUMCHCHHHN XHUMHUUYCCKUX BCIICCTB U TEXHOJOTUH C YU€TOM 6yz[yLueI71
HpO(l)CCCI/IOHaHBHOP'I JACATCIIBHOCTHU 10 TEMaM: Ba)KHCHIITHIEC CTPOUTCIBHBIC MaTepurabl,
KOHCTPYKIIMOHHBIEC MaTCpualibl, KpaCKh, CTCEKJIO, KCEpaMHKa, MaTCpHaJbl I OSJICKTPOHUKU,
HaHOMATCpHajbl, TCKCTUJIBbHLIC BOJIOKHA, HMCTOYHUKH OHCPIruv, OPraHU4YCeCKUEC H MHUHCPAJIbHBLIC
y,[[OGpGHI/ISI, JICKapCTBCHHBIC BCIICCTBA, OBITOBAs XUMHMS.

3ammra: [IpeacraBneHue pe3yabTaToB PEMICHUs KeHCOB B (popMe MUHU -TOKJIaIa C MPE3eHTAIN eI

HpOMe)KYTO‘lHaH arrecTaumd 1Mo JTMCIUIIJIMHE (3aqu)

Bcero

74

26




3. YCJIOBMS PEAJU3AIIAM MTPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
JUCLHMILIUHBI

3.1. TpeboBaHUs1 K MUHMMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eceYeHUI0
Jnst  peanMzaliii  POTpaMMBbl  TUCHMIUIMHBI  JIOJDKHBI  OBITH  MPETYCMOTPEHBI
CIIEYIONINE CHEUANbHbIE MOMEIICHHS: y4eOHBI KaOMHET XUMHHM W/WIH y4eOHOM
XUMHUYECKOM JIaOOpaTOpHH.

O6opynoBanue yuyeOHOro kalOuHera  (HArJsAHBIE ToOcoOHMs):  HAOOPHI
IAPOCTEPKHEBBIX  MOJENEH  MOJIEKYJ, MOJAEIH KPUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIMM TPOCTHIX M CIOXHBIX BEUIECTB W/WIIM KOJUIEKI[UU MOJUMEPOB; KOJUICKIIHS
TOPHBIX MOPOA M MHUHEpasioB, Tabnuua MenzaeneeBa, yueOHble (QUIbMBI, UPPOBBIC
o0Opa3oBaTelbHbIE PECYPCHI.

Texnnueckue cpeacrBa 00y4eHHsi: KOMIIBIOTEP C YCTPOMCTBAMHU BOCHPOU3BEACHUS
3ByKa, IPUHTEP, MYJbTUMEIHUA-TIPOCKTOP C OHKPAHOM, MYJIbTHUMEIHIHAs J0CKa,
yKa3Ka-TIpEe3eHTEP IS IPE3CHTALUM.

OoOopynoBanue jgadoparopun U padbouux MecT JIa00paTOPpUM: MEH3YPKH, NTUTIETKU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOI, JyIbl, MPEIMETHbIE W TOKPOBHBIE CTEKJA,
IJIAHIIETHl I KamelbHbIX peakluil, QuibTpoBanbHas Oymara, HNpPOMBIBAJIKH,
CTEKJITHHBIE TMPOOWPKH, pPE3UHOBBIE TPOOKH, (QoHApUKH, HAOOP PpPEaKTUBOB,
CTEKJIIHHBIC TMMAJIOYKU, INTATUBBI I TPOOUPOK; MEPHbIC IUIUHJPHI, BOPOHKHU
CTEKJIIHHBIE, BOPOHKH JeNuTeNibHble UuiuHapuyeckue (50-100 wmu), crynku ¢
necTukoM, (apdopoBble YalIKH, NUHUETHL, GUIBTPHI OyMa)KHble, Bara, Mapis,
YacoOBBIE CTEKJIA, SJEKTPOIJIUTKHU, JIAOOPAaTOpHbIE INTAaTHUBBI, CIHUPTOBBIE TOPENKH,
CIIUYKH, MPUOOp IS TONyYeHHUs Ta30B (WM MPoOHUpKa C Ta300TBOJHOU TPYOKOI),
AepKaTenu i1 TpoOUPOK, CKISTHKU JJISl XpaHEHUsS! PEaKTUBOB, Pa3laTOUYHbIC JOTKU;
xumuueckue crakanbpl (50, 100 u 200 mi); mmaTenu; MUHIETHI; TUTSIbHBIE UG,
CEKYHJOMEpHI (TaliMepsl), MepHBbIe Mpodupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 mi), BoasiHast OaHsi (MJIM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKU; KOHUYECKUE
kos1ObI Juia TuTpoBanus (50 u 100 mut); MHIMKATOPHBIE MOJOCKH ISt onpeaenenus pH
Y CTaHJAPTHAsI MHIUKATOPHAS IIKAJIA; YHUBEPCAJIbHBIA UHAUKATOP; NMUNeTky Ha 1, 10,

50 M (umu gosatopsl Ha 1, 5 u 10 M), OrOpeTKH NJisi TUTPOBAHUS, MEIUIIMHCKUE
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mmpuiel Ha 100-150 mi, mabopaTopHble W/WIM aHAIUTUYECKHE Bechl, pH-MeTpsl,
CYIIWJIbHBIN 1IKad), U Jp. JabopaTopHOE 000PYT0BaAHHUE.

3.2. UndopmannoHHoe odecriedyeHre peaju3aiuu NporpamMmbl

1. Inst peanuzanuu mporpaMMbl OMOIMOTEUHBIN (OH]T 00pa30BaTENHLHON OpraHu3auu
JOJDKCH UMETh TIEYaTHBIC W/MIIN DJIEKTPOHHBIC 00pa3oBaTellbHbIE M WH()OPMAIIMOHHBIE
pPECYpChI, PEKOMEHOBAaHHBIC [IJI1 UCIOJB30BaHUS B 00pa3oBaTEIbHOM IPOIECCE, HE
cTapiie S5 JIET ¢ MOMEHTA U3JaHus.

2. PexkoMmeHjayeMble TI€UaTHbIC U3JaHUS 10 peam3aluu 001eodpa3oBaTeIbHON
JTUCIUTUIMHBL TIPEJICTABICHBl B METOAUYECKUX DPEKOMEHAAIUSAX TI0 OpraHu3aluu
o0yJeHus.

labpuensta O. C.T'12  Xwumwms. 10 wracc : ygeb. st 00meo0pa3oBar. OpraHu3aIyi
0a30BbIli YPOBEHD /

O. C. TI'aopuensa, U. T'. OctpoymoB, C. A. Cnmam-xkoB. — 4-¢ wm3m., crep. — M.:
[IpocBemenune, 2022. — 128 c. : wil'12  Xumms. 11 wiacc : yued. i oOmieo0pa3oBsar.
opranuzaimii : 6a3oBbIit ypoenb / O. C. I'abpuersH, U. I'. Octpoymos, C. A. Cnanko. — 4-¢ w3,
crep.— M. : [Ipoceerienue, 2022. — 127 ¢. : .

labpuensn O. C.T'12 Xwumms. 10 wimacc : yduel. s oOIieo0pa3oBar. OpraHu3alvi :
6azoBbiii ypoBeHb/ O. C. I'adbpuensH, M. I. Ocrpoymo, C. A. Cnan-koB. — 4-e¢ w3,
crep. — M.: IlpocBemienue, 2022. — 128 c. : wnl'12  Xumus. 11 xiacce : yued. st
oOrieo0pazoBar. opranmzaimii : 6azoBwiii ypoBeHb / O. C. IN'adpuensH, . T'. Octpoymos, C. A.
CrniaakoB. —4-e w311, crep.— M. : [pocsertienve, 2022. — 127 ¢. : un.

WNuTepHeT pecypcesi:

www. chem. msu. su (9nekTpoHHass OMOIUOTEKA TTO XUMHUH ).
www.enauki.ru(MHTepHeT-u3aHue s yuureneil « EcTecTBeHHbIE HAyKu» ).

www. lseptember. ru (MeToamueckas razeta «llepBoe ceHTIOps»).

www. hvsh. ru (kypHan « XuMusl B IIKOJIE).

www.hij.ru(kypHasl « XUMUS U )KU3HBY).

www.chemistry-chemists.com(JeKTPOHHBIH KypHAT « XUMHUKH U XUMHUSD» ).
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4. KOHTPOJIb n OLHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOM JUCIIUIIJINHBI

KoHTpons u olieHka pe3yabTaToB OOYYEHHS OCYIIECTBIISIETCS IPENojaBaTesieM B
rpoliiecce MPOoBEACHUS MPAKTUYECKUX 3aHATUM U JIaOOpAaTOPHBIX pabOT, TECTUPOBAHUS,
a TaKXe BBIMOJIHEHUS OOYYAIOIIMMUCS WHIUBUIYaIbHBIX 3a/laHUi, MPOEKTOB,
uccienoBaHuid. Pe3ynbTaTsl OOydeHHsI ONPENENsIOT, 4TO OO0y4aromuecs JOJHKHBI
3HaTh, TOHUMATh U IEMOHCTPUPOBATH I10 3aBEPIICHUU U3YUEHUS TUCIUTIIIUHBI.

Jlns  opmupoBaHusi, KOHTPOJII M OICHKH PE3yJbTaTOB OCBOCHUS y4eOHOM
JTUCLUUIUIMHBL UCIOJIB3YETCS CUCTEMA OIIEHOYHBIX MEPOIPHUATHH, MPEACTaBISAIONIAs
cO00I1 KOMIUIEKC Y4E€OHBIX MEPOIPUATHM, COTJIACOBAHHBIX C pe3yJibTaTaMu 00y4eHUs
u chopmympoBanHbeix ¢ ydetom DPI'OC COO (mpenMeTHble pe3yiabTaThl IO

nucturiiae) u @I'OC CIIO.

Tunsl OLIEHOYHBIX
Ne OK/IIK |Moayas/Pasnen/Tema |Pesyabtar 00yueHus
MepONnpUuATHIA
| OcHoBHOE coepxanne
1 ®opmyaupoBaTh
Pazgen 1. OcHoBbI
0azoBble NOHATHA H
CTPOEHMS BellecTBa
3aKOHbI XHMHH
1.1 |OKO0l Crpoenue atoMoB|CocraBnary xumudeckue|l. Tect «CTpoeHue aTomoB
XMMHMUYECKUX 3JIEMEHTOB|(OpMYJbl COEAMHEHUN B|XUMHYECKHUX 3JIEMEHTOB U
U IpUpoJa XMMHUYECKOH |COOTBETCTBUU CO [IpHPOZIa XUMUYECKOH CBSI3M».
CBSI3U CTEIIEHBIO OKHMCIIeHU:|2. 3ajauyM Ha  COCTaBJIEHUE
XUMHUYECKUX  AJIEMEHTOB, |XUMUYECKUX bopmyn
UCXO/sl U3 BAJIEHTHOCTU U |ABYXaTOMHBIX COEAMHEHUN
3JIEKTPOOTPULIATENILHOCTH |(OKCHIIOB, CYJIb(GHI0B, T'MIPUIOB
U T.I1.).
3. 3amaHMs Ha WUCIOJb30BaHUE
XMUMUYECKOM CHUMBOJIUKU u
Ha3BaHUU coeqUHEeHUN 1o
HOMEHKJIaType MEXKIYHAapOJHOrO
COr03a TEOPETUUYECKON u
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Tunsl OLICHOYHBIX
Ne OK/MIIK |Moayas/Pa3nen/Tema |Pe3yabrar o0ydeHus .
MeponpHuATHIA

MPUKIaHON XUMUH "

TPUBUAJBHBIX  HA3BaHUW IS

COCTaBJICHUS XUMUYECKUX

bopmyn JIBYXaTOMHBIX

COEIMHEHUI (oxcumoB,

Cynb(GUAOB, TUAPUIOB U T.I.) U

TPYTHX HEOPraHUYECKUX

COEAMHEHUH OT/IEIbHBIX KJIACCOB

1.2 | OKO01 Ilepnonnuecknii 3ak0H U |XapaKkTepu30BaTh 1. Teecr «Merammueckue /

OK 02 TabIMIa J .. |xuMudeckre 3JIeMEHThI B|HEMeETaJlJIn4eCKHE CBOMCTBA,

MenneneeBa COOTBETCTBUU c U X |3JIEKTPOOTPULIATENLHOCTh u

MI0JIO’KEHUEM B [CPOJCTBO K AIEKTPOHY

MEPUONYECKON  CcHUCTeMe |XUMUYECKUX 3JIEMEHTOB B

XUMHUYECKUX  3JIEMEHTOB |[COOTBETCTBUE C UX 3JIEKTPOHHBIM

.. Menneneepa

CTPOCHHUEM MW  IIOJIOKCHUEM B

NEPUOJNIECKON cucreMe
XUMHUYecKux  amementoB  JI.U.
MenpeneeBay.

2. llpakTuyeckue 3adaHUsi Ha

YCTaHOBJICHHUC CBA3H MCKIAY

CTPOCHHUEM AaTOMOB XHUMHUUYCCKUX

NIEMEHTOB U MEPUOJUYECKUM
U3MEHEHHUEM CBOMWCTB
XUMHUYECKUX DJJIEMEHTOB MU HX
COCIVHEHUM B COOTBETCTBUHM C
MIOJIOXKEHUEM ITepnonnueckoi
CUCTEME.

3. IlpakTuKO-OpHEHTUPOBAHHBIC

TEOPETUUYECKHE 3a7aHus Ha
XapaKkTepu3aluio XUMHYECKUX
aneMeHToB: «Merammyeckue /

HEMETAINYCCKHUE CBOIICTBA,
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yueHus

Tunoi OIEHOYHBIX

MepONpUATHIA

3IEKTPOOTPULIATENILHOCTD u
CPOZACTBO K JJICKTPOHY
XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM
CTPOCHMEM M IIOJOXKEHUEM B
NIEPUOANYECKON CUCTEME
XUMHYECKUX 3JIEMEHTOB

J.1. Menneneeay

Paznen 2. XumMuueckue

peakuuu

XapakTepu30BaTh THIIbI

XUMHYECKHUX pe aKnun

KonTpoabnas padora
«CTpoenue BelllecTBa "

XUMHUYECCKUE PEAKIUN»

2.1

OK 01
OK 04

Tunel XUMHUYECKUX

peakiui

CocraBnsaTh peakuun
COCIMHEHHUSI, Pa3JIOKEHUS,
oOMeHa, 3aMEIEeHNS,
OKHCIIUTEIILHO-
BOCCTaHOBUTEIIbHBIC

peakiuu

l. 3amaum Ha  cOCTaBJICHHE
YPaBHEHUI peakIvii:
—  COEAMHEHHUs,  3aMEIEHUus,
pasnoxeHust, OOMeHa;

— OKHUCJIMTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKIHUHA C
HCIO0JIb30BAaHUEM MeToaa
3JIEKTPOHHOr0 OajaHca.

2. 3amauM Ha pacyeT Macchl
BEIIeCTBA UM 00bEMa

ra3oB 0 U3BECTHOMY KOJIMYECTBY
BEIIECTBAa, Macce U O00BEMY

OJHOIO W3 Yy4YacTBYIOIIUX B
peakLMy BELIECTB; pacYEThI

Maccel  (00BEMaA,  KOJUYECTBA
BEILlECTBA) IMPOAYKTOB PpEAKIUH,
€CIIi OJHO W3 BEIIECTB HUMEET

npuMecu

2.2

DJIEKTPOIM THYECKas

CocraBnsATh  ypaBHEHMs

1. 3amaHus Ha COCTaBJIEHUE
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Tunsl OLICHOYHBIX
Ne OK/MIIK |Moayas/Pa3nen/Tema |Pe3yabrar o0ydeHus .
MeponpusiTHi
JMCCOLMAINS M MOHHBIN | XUMHUYECKUX peaKLny |[MOJEKYJIISIPHBIX U MOHHBIX
obMeH HMOHHOTO obMeHa c|peakuuid ¢ y4acTHEM KHCIIOT,
y4acTHUEM OCHOBaHHI u COJIEH,
HEOPraHUYECKUX BEILECTB |yCTAaHOBJIEHUE U3MEHEHMUS
KHUCJIIOTHOCTHU CPEJbI
2. JlaGoparopHast paboTta "Twurmbl
XUMUYECKUX peakiuuit”
& Paznea 3. Crpoenne u|UcciaenoBarh crpoenue u|KonrposabHas padora
CBOMCTBA CBONCTBA «CBoiicTBa HEOpPraHU4eCcKHX
HEOPraHu4YecKux HEOPraHu4ecKux BelleCTB)
BellecTB BellecTB
3.1 |OKO1 Knaccuduxkanus, Knaccudunuposats 1. Tecr «Homenkimatypa wu
[1K.. HOMEHKJIaTypa U |HEOpraHu4ecKue Ha3BaHUe HEOPraHUYEeCKUX
CTpOEHHE BEIIIECTBA B COOTBETCTBHH |BEILLIECTB UCXOJs u3 ux
HEOPraHUYECKUX C X CTPOECHUEM XUMUYecKoil  Qopmynsl WM
BEIIECTB COCTaBJICHHE XUMHYECKOI

dbopMynbl UCXOIS W3 Ha3BaHH

BEIIECTBA 0 MEXKIYHApPOJHOU
W TPUBUAIILHOU
HOMEHKJIATYPE».

2. 3amauyd Ha pacyeT MacCOBOM

nomu  (Macchl)  XMMHYECKOTO

JJIeMEHTa (coenuHeHus) B
MoOJIeKyJIe (CMecH).

3. Ilpakthueckue 3agaHusi IO
KJ1accu (puKaIuu, HOMEHKJIAType U
XUMHUYCCKUM dbopmynam
HEOPTraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.
4. [IlpakTtuueckue 3aJaHusl Ha

OIpENIETIECHUE XUMHUYECKON
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OK/IIK

Monayas/Paznen/Tema

Pesyabrar 00yuyenus

Tunoi OIEHOYHBIX

MepONpUATHIA

AKTHBHOCTH BCIICCTB B
3aBUCUMOCTH BHIA XUMHWYECKOU
CBA3HM MW THIIA KpHCTaHHH‘IeCKOﬁ

pemeTKu

3.2

OK 01
OK 02
IK...

Ddu3znko-xuMUYeCcKue
CBOWCTBA
HEOPraHNYECKUX

BCIICCTB

YcranaBiamBaTh
3aBUCUMOCTbD ¢busnko-
XUMHUYECKUX CBOICTB
HEOPraHWYECKUX BELIECTB
OT CTpPOEHUS aTOMOB U
MOJICKYJI, a TakKXe THIIa
KPUCTAITNYECKOM

pemeTKu

1. Tect «OcobeHHocTr

XUMHUYECKUX CBOKMCTB OKCHJIOB,
KHCJIOT, OCHOBaHHM, aM(pOTEPHBIX
TUAPOKCUIIOB U COJIEI».

2. 3agaHus Ha  COCTaBJICHHE
YpaBHEHUN XHMHUYECKUX PEaAKIIHIl
C Yy4YacCTHEM HPOCTbIX U CIOKHBIX
HEOPraHUYeCKUX BEILIECTB:
OKCHJIOB METAJJIOB, HEMETAJIJIOB U
aM(doTepHBIX JJICMEHTOB;
HEOPraHUYECKUX KHCIIOT,
OCHOBAaHMI u aM(pOTepHBIX
TUAPOKCHUJIOB,  HEOPraHHMYECKUX

COJIEM, XapaKTEePU3YIOLIUX  HX
CBOMCTBA U CIIOCOOBI MOJTYUYEHHUS.
3. IIpakTUKO-OpHMEHTHUPOBAHHBIE
TEOPETUYECKUE 3a/1aHUs Ha
CBOMCTBa U [OJy4YeHUe

HCOPraHN4CeCKHX BCIICCTB

3.3

OK 01
OK 02
OK 04

Wnentnduxanus
HEOPTraHHYECKUX

BCIICCTB

Hccnenosatn
Ka4eCTBEHHbIC  pEaKIUU

HCEOPraHNn4e€CKuX BCIICCTB

1. TIpakTHKO-OpHEHTHPOBAHHEIE
3a/laHus 1o COCTaBJICHUIO

XUMHYCCKHUX peaKHI/If/'I C ydyaCTucM

HEOPraHUYECKUX BEIIECTB,
HCII0JIb3yEMBIX IUIA 150:4
UICHTH(PUKAIINH.

2.JIabopaTopHas paborta:
“UnenTrudukamms
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Tunoi OIEHOYHBIX

Ne OK/MIIK |Moayas/Pa3nen/Tema |Pe3yabrar o0ydeHus .
MeponpusTHii
HEOPraHM4YECKUX BEIIECTB”
4 Pazgen 4. Crpoenue u|HccaenoBarb crpoenue u|KonTpobHasa pabora
CBOMCTBA cBoiicTBa opraHuyeckux («Crpoenne H CBOlicTBa
OpPraHuYecKHuX BellecTB OpPraHMYecKHX BellecTB)
BellecTB
41 |OKO1 Knaccuukanms, KnaccuduiupoBath 1. 3amanug Ha  COCTaBJIEHHE
IK... CTpPOCHHE Y |OPraHMYECKHE BEIIECTBA B |HA3BAHUU OpPraHUYECKHX
HOMEHKJIaTypa COOTBETCTBHHU C UX |COEAMHEHUH N0 TPUBHAILHOW WU
OpPraHUYEeCKUX BEIIECTB |CTPOCHUEM MEKTYHAPOTH O
CHCTEeMaTH4EeCKOH HOMEHKIIATYypE.
2. 3ajgaHud Ha  COCTAaBJICHHUE
HOJHBIX u COKpAIEHHBIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BEIIECTB
OT/EJbHBIX KJIACCOB.
3. 3agaum Ha  OIpelesIeHHE
npocTenen (bopmyIbI
OpPraHUYEeCKOM MOJIEKYJIbI, UCXOs
U3 DIIEMEHTHOro0 cocTaBa (B %)
42 |[OKO01 CBoiicTBa OpraHMYecKuX | Y cTaHaBIMBaTh 1. 3agaHuga Ha CcOCTaBJICHUE
OK 02 |coennHeHMI 3aBUCUMOCTD ($U3MKO-|ypaBHEHUM XUMUYECKUX PEaKLUN
OK 04 XUMUYECKUX CBOICTB |C y4acTUEM OPraHNu4eCcKUX
[K... OpPraHWYeCKUX BEIIECTB OT |[BEIIECTB HAa  OCHOBAaHUU  UX

CTPOEHHUS MOJIEKYJ

CoCTaBa U CTPOCHH .

2. 3agaHus Ha  COCTaBJICHHE
YPaBHEHUN XMMUYECKUX PEaKIHi,
WUTIOCTPUPYIOIIUX ~ XUMUYECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB

MMPOTCKaHUs HNaHHbIX peaKHI/Iﬁ u
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Tunsl OLICHOYHBIX
Ne OK/MIIK |Moayas/Pa3nen/Tema |Pe3yabrar o0ydeHus .
MeponpHuATHIA
TE€HETUYECKON CBSI3U
OPraHUYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacuerHbIe 3a7a4u o
YpaBHEHHSIM peaklMil ¢ ydacTuem
OpPraHUYECKUX BEIIECTB.
4. JlabopaTopHas pabora
“IIpeBpaleHus OpraHU4eCcKUuX
BEIIECTB IIPU HarpeBaHuu"
43 | OKO1 Nnentuduxanus Uccnenosath 1.IIpakTuKO-OpHUEHTU POBAHHbIE
OK 02 |opraHnuyeckux BEILIECTB, KAaUECTBEHHbIE  PEaKLUU [3adaHUs o COCTaBJICHUIO
OK 04 Ux 3HAYEHUE U |OPraHUYEeCKUX XUMHUYECKUX PEAKLIUN C yYaCTHEM
IK... MpUMEHEHUE B OBITOBOM |COCMIMHEHUN  OTAEIbHBIX |OpraHUYECKUX BEHIECTB, B T.4.
U TPOU3BOICTBEHHOM |KJIaccoB HCIO0JIb3yEeMbIX TS ux
JeSITeIbHOCTU YEeJIOBeKa uAcHTUGUKAIUK B OBITY U
MPOMBITIVICHHOCTH.
2.JlaboparopHas paboTa:
“UneHTHdUKAIMSA  OPraHUICCKUX
COEIMHEHUM OTAENIbHBIX KIaCCOB”
5) Paznen S.|XapakTepuszoBarhb
Kuneruueckue U |BJIMsSIHHE Pa3JIMYHbIX
TepMOAMHAMHYECKHEe |(akTOopoB HA
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCThb
NPOTEeKAHUS XHMHUYECKHUX peaKkuuii
XHMHUYECKHX pearkmuii
5 OK 01 CKOpOCTh  XMMHUYECKHUX | XapaKTEepU30BaTh [IpakTuKO-OpHEHTHPOBAHHBIE
OK 02 peakuuii. XUMHYECKOE|BJIMSHUE  KOHIEHTPAIUU |TEOPETUUECKUE 3aJaHus Ha
IK... paBHOBECHE pearupyromux BemlecTB U |aHanu3 (PaKTOPOB, BIUSIONIIUX HA

TeMIepaTypbl Ha CKOPOCTh

XUMUYECKUX PEAKIIHI

N3MCHCHHUE CKOPOCTH XHUMHYECKON

peakiuu. [IpakTuko-
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Tunsl OLICHOYHBIX

Ne OK/MIIK |Moayas/Pa3nen/Tema |Pe3yabrar o0ydeHus .

MeponpHuATHIA
XapakTepusoBaTh OPUEHTUPOBAHHbIE 3aJaHUi Ha
BIIMSIHUE U3MEHEHUs [IpuMeHeHne  npuHuuna  Jle-
KOHIIGHTpallui  BellecTs, |[IlaTense TSI HAXO0XJICHUS
peakuuu cpenbl Y [HanpaBJieHUs CMEIICHUS
TeMIepaTypbl Ha [paBHOBECUS XUMHUYECKON peakinu
CMEIleHHE XHWMHUYECKOro|H aHaiu3 (PaKTOpOB, BIUSIOLIMX
paBHOBeECHS Ha  CMEIICHHE  XHMHUYECKOro

paBHOBeCHUS

6 HUccaenoBars HMCTHHHEBIE
Pazgen 6. PacTtBopsl PAcTBOPBI ¢ 3aJaHHBIMH

XapaKTepUuCTUKAMH
6.1 |OKO0l [Tonsarue o pactBopax  |Paznuuath uctuHHbie|l. 3amayn Ha NOPUTOTOBJICHUE
OK 02 pacTBOpBI pacTBOpOB.
IIK ... 2. IIpakTHKO-OpUEHTHPOBAHHbIE
pacueTHble 3a/1aHus Ha
JUCTIEpCHBIE CHCTEMBI,
UCIOJIb3yeMble B OBITOBOM U
IPOU3BOACTBEHHON JESATEIBbHOCTH
YyeloBeKa
6.2 | OKOl UccnenoBanue cpoiicT |MccnenoBaTh ¢usuko-|JlabopaTtopHas pabora
OK 04 |pacTtBOpOB XUMHUYECKHUE coiictBa |“[Ipuroroiaenue pacTBopoB”
IIK ... HCTUHHBIX PaCTBOPOB

1 IIpodeccuonaIbHO-0PUEHTHPOBAHHOE cOJepkaHue (coaep:KaHue PUKJIATHOT0 MOIYJIfA)

7 Pa3pen 7. OuenuBarsp nocJjeacrsus|3amura Keiica (¢ y4eToMm
Xumusi B ObITY U |0OBITOBOWH u(oynymeid  npodeccuoHAIbHOMI
MPOU3BOICTBEHHOM MPOU3BO/ICTBEHHOM JesATeJbHOCTH)

AeSTeIbHOCTH AeSITeJIbHOCTH YeJ0BeKa
Yea0BeKa c MO3M LM
IKO0JIOTHYECKOH
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Tunsl OLICHOYHBIX
Ne OK/MIIK |Moayas/Pa3nen/Tema |Pe3yabrar o0ydeHus .
MeponpusTHii
0e301acHOCTH
OK 01 Xumus B ObiTty u|OuenuBath mocienctsus|Keiic (¢ ydetom  Oymymiei
OK 02 POU3BO/ICTBEHHOU OBITOBOM u [ipoeccroHambHON
OK 04 |nmesaTesnbHOCTH YeNIOBEKa |[IPOM3BOJCTBEHHOMN JESITEILHOCTH)
OK 07 JIEeTEIbHOCTU 4eJoBeKa € |Bo3MoKHbIE TEMBI KEHCOB:
IIK ... no3uiuyi  okosormyeckoi [1. Iloremnmenume  kiammara U
0e301acHOCTH BBICBOOOXIEHUE ra3oBbIX

TUPATOB CO THA OKEaHa.
2. Bynyume matepuansl 1J1s aBua-

, MAIIIMHO- U TPHOOPOCTPOCHHSL.

3. HoBele wMaTepuansl A
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha  OCHOBE

pPaCTUTEIIbHBIX IIPENAapaTOB
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