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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIAHBI «XUMMS»

1.1. MecTO IUCHHUIJIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHAIBHOI 00pa3oBaTeIbHOM
nporpammbl O0Ie00pa3oBareabHas AUCUUIUIMHA « XUMHUD SBISETCS 0053aTeIbHON YacThiO
00111e00pa30BaTEIFHOTO IMKJIAa 00pa30BaTeIbHOM MporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO
1o cneyuanvrocmu 43.02.16 Typusm u rocTenpuuMCTBO.

1.2. llesin ¥ nJIaHMpPYeMble pe3yJabTaThl 0CBOCHH S JUCIUIIIMHBI
1.2.1. lleau u 3aga4u AMCHUILIMHBI
®opMHUPOBAHUE Y CTYACHTOB MPEJICTABICHUS O XUMHUYECKON COCTaBJISIONIEH €CTECTBEHHO-

HAy4YHOM KapTHHBI MHpA KaK OCHOBBI IIPUHSATHS PEIICHUN B KU3HEHHBIX U IIPOU3BOJCTBEHHBIX
CUTyalUsAX, OTBETCTBEHHOIO ITOBEICHUA B IPUPOJHOM Cpeae.

DopMupOBaHUE Y CTYIEHTOB XUMUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAYYHON KapTHHbI
MHUpAa KaK OCHOBBl IPUHATHS PELICHUH B JKU3HEHHBIX M IPOU3BOJICTBEHHBIX CHUTyalMsX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOIHOM cperie.

3agauyu AMCHMILIMHBI:

1) chopmupoBaTh NOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX IMPOIECCOB U
ABJICHUM B OKpPYXalolleld Cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS TNPOBOAMUTH PACUETHl MO XHUMHUYECKHM (GopMyiaM M ypaBHEHHSIM
XUMHUYECKMX pEakUuid, IUIAHUPOBaTb M  HWHTEPIPETHPOBATh PE3YJIbTaThl XUMHYECKHX
JKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM IPOBEACHUS XUMHUECKUX SKCIIEPUMEHTAIBHBIX UCCIIE0BAaHUM C
coOio/ileHeM TpaBuil  Oe30macHOro  oOpallleHMs C  BeUlecTBaMM U JIAOOPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUSI aHAJTM3UPOBATh, OLIEHUBATh, IPOBEPSTH HA JOCTOBEPHOCTh U 0000111aTh
MH(OPMALIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3IndHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TIOCIEJACTBUS CBOEH JEATEIBHOCTH H
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB,;

6) chhopMupoBaTh NOHUMaHHE 3HAYUMOCTH JIOCTH)KEHUH XUMUYECKON HAyKU U TEXHOJIOT M
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. IInanupyemble pe3yJbTaTbl OCBOCHHMs 00me00pa3oBaTeIbHON AMCOMILIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHue AUCHUIUIMHA nMeeT npu popmupoBanuu u passutuu OK u T1IK.

OK 01. BeiObupats criocoObI pereHust 3a1a4 npoheccuoHaIbHOM NeITeTbHOCTH, TPUMEHUTEIHHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBpEMEHHBIE CPECTBA MIOMCKA, aHAJIN3a U HHTEPIpEeTalui HHHOpMaIiH,
¥ MH()OpPMAIIMOHHBIE TEXHOJIOTUH JIJIsl BBIIOJIHEHUS 33124 MPO()eCCHOHAIBHON JAeSITeNbHOCTH;
OK 04. PaboTaTh B KOJJIEKTHBE U KOMaH/e, 3PPEKTUBHO B3aUMOJICHCTBOBATD C KOJUIETaMH,
PYKOBOJCTBOM, KIIMEHTAMH;

OK 07. CozelicTBOBaTh COXpAaHEHUIO OKPY>KAIOLIEH Cpeibl, pecypcocOepexeHnIo, 3PPEeKTUBHO
JIEMCTBOBATH B UPE3BBIYANHBIX CUTYaLHsX;

[1IK 2.2 OpranuzoBbIBaTh U OCYLIECTBIISATH IKCIUTyaTallMl0 HOMEPHOTO (POHIa TOCTUHHUYHOTO
MPETPUSITHSL.



1.2.2. Ilnanupyempble pe3yabTaThl 0CBOEHHsI 0011e00pa30oBaTeIbHON TUCHUILIUHBI B c00TBeTCTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa u ILnanupyemMble pe3yJbTAThl 0CBOCHHS AU CHHILIUHBI
HANMEHOBaHHe
(popmupyembix Oo0mme JlucuunimHapHbIe
KOMIIEeTeHI M i
OK 01. | ByacTH TPy10BOI0 BOCIIUTAHMS: - BIAQJCTh CHCTEMOM XMMHMYECKHUX 3HAHMM, KOTOpass  BKJIKOYACT:
BhI6HpaTh - TOTOBHOCTb K TpYyIy, OCO3HaHHE LIEHHOCTH | OCHOBOINOJIAraloe MOHATHS (XMMHUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHas
CHOCOBEI MacTepCTBa, TPYA0II00HE; o0oJi0uKa aroma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
T TOTOBHOCTb K AKTMBHOH  JIEATENLHOCTH | BAICHTHOCTD, S/EKTPOOTPHLATENLHOCTD, CTENCHL OKHCICHHS, XUMUeCKas
TEXHOJIOTUYECKOH 1 COIMAIbHON HAIIPAaBICHHOCTH, | CBSI3b, MOJb, MOJISIpHAsh Macca, MOJIAPHBIA OOBEM, YIJICpOIHBIA CKEIET,
HE)OQ)CCCI/IOH&JIBH CIOCOOHOCTh ~MHHUIMHUPOBATh, IUIAHUPOBATh M | (DyHKIMOHANbHAs TpyNINa, paauKal, U30Mepus, H30Mepbl, TOMOJIOTHYECKUNA
on CaMOCTOSITEITLHO BBIMOJIHATH TAKYIO ACATEIBHOCTD; | PSi, TOMOJIOTH, YTIEBOAOPOABI, KUCIOPOA- U a30TCOJCPIKAIINE COSTUHEHUS,
ACATEIBHOCTH, - UHTEpec K pa3INYHbIM cdepam | OMOJIOTMYECKH aKTHBHbIE BellecTBa (YIJIEBOJBI, >KUPBI, O€NKH), MOHOMED,
IPUMEHHUTENBHO | TPO(ECcCHOHAIbHON esTeIbHOCTH, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE  COCIMHEHUS,
K pasamuppiy | OBJIaJeHHe  YHMBEPCAALHBIMH  Y4eOHBIMH | KDHCTAIUTMYCCKAs PEMICTKA, THIBI XHMHYCCKUX PEaKIMi (OKHCINTEIBHO-
KOHTEKCTAM; NM03HABATEJIbLHBIMH AefiCTBUSIMH: BOCCTAHOBHTEIIbHBIC, 9K30-U 3HJOTEPMUYECKHE, PEaKIIM HOHHOTO 0OMEHa),
a) 0a3oBbIe JIOTHYECKHE 1eiCTBHUS ! pacTBOp, AIEKTPOJIUTHI, HEITIEKTPOIUTHI, IEKTPOIUTHUECKAs AUCCOLIMAIINS,
- CaMOCTOSITEITLHO dbopmynHpoBaTh U | OKHCIIUTEIh, BOCCTAHOBUTEI, CKOPOCTh XUMHUECKOW peaKIIui, XUMHUIECKOe

aKTyalu3upoBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTAaHABJIMBATh CYUIECTBEHHBI MPU3HAK WIIU
OCHOBAaHHS I CpPaBHEHHS, Kiaccupukamuu u
0000IIECHHS;

- ONpeAeNsaTh LEeNu JeATEIbHOCTH,
rapamMeTpbl U KPUTEPUU UX TIOCTUKEHUS;
- BBISBIIATH 3aKOHOMEPHOCTHU W TMPOTUBOPEUYUS B
paccMaTpuBaEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBHI B AEATEIBHOCTh, OLICHUBATH
COOTBETCTBUE pE3yJbTATOB LEJAM, OLEHUBATH
PHUCKY MOCTEACTBUI ACATEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBILJIEHUE IIPU PELICHUN
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIEN0BATENbCKUE T€CTBUS:

3aaaBaTb

paBHOBecHE), TEOPHMM M 3aKOHbl (TEOpUS XMMHUYECKOIO CTPOEHHUS
oprannueckux BemectB A.M. BytinepoBa, TeopHus 3IEKTPOIUTHUECKON
qucconyanuy, nepuoandeckuil 3akon [[.1. Menneneesa, 3aKk0H coXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HAKTOIOIHUECKUE
CBEJIEHUS] O CBOMCTBAX, COCTaBe, MOJTYYEHUU M O€3011aCHOM HCIOJIb30BaHUU
BAOKHEHIINX HEOPraHMYECKUX U OpPraHMYeCcKUX BEUIECTB B OBITY U
MIPAKTUYECKOU IEATEIbHOCTH YEII0BEKA,

- yYMETh BBIABIATH XAPAaKTEPHbIE NPHU3HAKM W B3aUMOCBS3b H3YyYEHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE TIOHATHUSA IIPU ONUCAHUM CTPOCHUS U
CBOMCTB HEOPraHMYECKMX W OPraHMYECKHX BEIIECTB W WX IPEBPAILCHUN;

BBISBJIATH  B3aUMOCBSI3b  XMMUYECKMX 3HAHUM C  TOHATHSAMH U
IpEACTABICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX MMPCIMETOB,

- YMETh HCHOJIb30BaThb HAMMEHOBAHUS XUMHYECKUX  COCIUHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW ¢ NPUKIAAHOW XHMUU H

TpPUBHAJIbHBIC Ha3BAaHUS BKHEUIIINX BEIIECTB (ITUJICH, alleTUIICH, TIIUIEPHH,
dbenon, dopmanpaerua, YKCyCcHas KHCIIOTa, TJIMIIAH, YTrapHBIA ras,
YITICKUCHIBIN Ta3, aMMHUaK, TalleHasi U3BECTh, HETallleHasi U3BECTh, MUTHEBAS




- BJIaJIeTh HaBbIKAMU YYEOHO-UCCIIEA0BATENBCKON U
IIPOEKTHOM JEATEIBHOCTH, HaBbIKAMH Pa3pelleHUs
mpooem;

- BBUABJIATH INPUYMHHO-CIEACTBEHHBIE CBS3U WU
aKTyaJIM3UpOBaTh 3a/1a4y, BBIJIBUIaTh TUIIOTE3Y €€
peleHus, HaXOAWTb apryMEHTBI JUISL
JI0Ka3aTesIbcTBa CBOUX YTBEPXKICHUM, 3a7aBaTh
IapaMeTpsl U KPUTEPUU PELICHHUS,

- QHAJIM3HUPOBATH IIOJYYEHHBIE B XOJE PEIICHMS
3ala4d pe3yJIbTaTbhl, KPUTUYECKH OLCHUBATh HX
JNOCTOBEPHOCTh, IPOTHO3MPOBATH HM3MEHECHHE B
HOBBIX YCJIOBHSX;

- YMETbh IIEPEHOCUTH 3HAHUS B IO3HABATEIIBHYIO U
IIPAKTUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

- yYMETb MHTErPUPOBaTh 3HAHMUS U3 PA3HBIX
IPEIMETHBIX 00JIacTeH;

- BbUIBUIaTh  HOBbIE  HUJEH,
OpPUTMHAJIbHBIE MTOJIXO/IbI U PELICHMUS;
- CIOCOOHOCTh MX UCIIOJIb30BaHUS B
IT0O3HABATEIBHONW U COLMAIBHON IPAKTUKE

npearaTh

colla M APYTuX), COCTaBIATH (POPMYJIbI HEOPTaHHMUECKUX M OPTaHUYECKUX

BEILIECTB, YPaBHEHUS XHUMHUYECKHX pEaKIui, OOBSICHATb HX CMBICI,
MOATBEPXKIATH XapaKkTepHbIC XHUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMH IKCIICPUMEHTAMH M 3aMMUCSIMHU YPABHEHUU XUMHYECKUX
peaKLHii;

- YMeTh YCTaHaBJIMBaTh MPUHAICKHOCTh W3YYCHHBIX HEOPTraHUYECKHX U
OpPraHN4YCCKUX BCIICCTB K ONPCACIICHHBIM KJIaCCaM U I'pyIIiaM COGI[I/IHCHI/If/’I,
XapaKkTepu30BaTh WX COCTAB M Ba)KHEHIIME CBOWCTBA; OMPENENSTh BUIbI
XUMUYECKUX CBA3€H (KOBaJEHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS),
TUIBI KPUCTATNIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMHUECKUE
peaKkiuy;

- chopMupoBaTh MpEACTABICHUS: O XHUMHUYECKOH  COCTaBISIOLIEH
GCTGCTBGHHOHaquOﬁ KapTUHbBI MHpa, POJIM XMMHU B ITO3HAHWUH SIBJICHUN
OpUpOAbl, B (OPMHPOBAHHHM MBIIJICHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHHUS IPAKTUIECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOIHOM CPEJE;

- YMeThb NIPOBOJUTH pacueThl MO XUMUYECKUM (opMyliaM U ypaBHEHUSIM
XUMHYECKUX pEaKkIuil ¢ UCHONb30BaHWEM  (DU3MUYECKUX  BETUYHH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMalnbHBIE yCIIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIOIb30BaTh
CUCTCMHBIC XWUMHWYCCKUC 3HAHUA JISI NPHUHATHA peHIeHI/IfI B KOHKPCTHBIX
YKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
cpeacTBa
MIOWCKa, aHalIu3a
U
UHTEpIpeTaluu
uHpopMaluu, U
UH(POPMALIMOHH
pl€ TEXHOJOTHH
JUIsl BBITIOJTHEHUS

B 001acTH HEHHOCTH HAYYHOTI'O O3HAHMSA:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JMaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHWIO CBOEro0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHTATEIBCKOU
KYJIbTYpbl KaK CPEACTBA B3aUMOIEHUCTBHUS MEXKIY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAy4YHOU JEATEIBbHOCTH,
TOTOBHOCTD OCYLIECTBJISATh  MPOEKTHYKD U

- YMETb IJITAHUPOBATH U BBINOJIHATh XUMUYECKUN SKCIEPUMEHT (IIPEBPAILICHUS
OpPraHWYECKHUX BEIIECTB IIPU HAIPEBAHUH, TIOJYYEHHUE ITHIICHA U U3YUYEHUE €r0
CBONMCTB, KAaueCTBEHHBIC DPEAKLMHM HaA albJACTHUIbI, KpaxMaj, YKCYCHYIO
KHCIIOTY; JIeHaTypalusi OeJIKOB MpU HarpeBaHUU, LIBETHbIE pEaKlUu OENKOB;
MIPOBOJIUTH PEAKIIMU HOHHOTO OOMEHA, ONPEAEIATh CPEAY BOAHBIX PAaCTBOPOB,
KauecTBEHHbIE pPEaKIMH Ha cyibdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHMS; peIllaTh 3KCIEPUMEHTANIbHBIE 3a/1a4M 110 TemaM ""Mertasuib"
n "Hemerannbl") B COOTBETCTBUM € MpaBWJIaMU TEXHUKHU O€30MaCHOCTU MPH
00pallleHNH C BEIECTBAMHU U J1abOpaTOpHBIM 000pyI0BaHUEM; IPECTABIATh
pe3ynbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (¢opMe 3alHucHu ypaBHEHHM
COOTBETCTBYIOIIMX pPEAKUMA W (OPMYIHPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yabTaTOB,;




3a71a4
npodeccuoHanbH
OM JICATEIbHOCTH

UCCIIEI0BATEILCKYIO JIESITEIIbHOCTD
WHAWBUYaIbHO U B IPYIIIIE;
OBinajgeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH

MO3HABATE/ILHBIMHU JAeHCTBUAMM:

B) padorta ¢ nngopmanmeii:

- BJIaJIETh HaBBIKAMM IOJY4YeHUs MH(OpMAIMU U3
HMCTOYHUKOB DPa3HbIX THIIOB, CaMOCTOSTEIIBHO
OCYILECTBIATh MIOUCK, aHAJIN3, CUCTEMATU3ALUIO U
MHTEPIPETANIO HHPOPMALUHU PA3TUYHBIX BUIOB U
¢bopM npencTaBieHMs;

- co3JaBaThb TEKCTbl B Pa3IMYHBIX (Qopmarax c
y4eTOM Ha3HaueHus uHPOpMallUd U LEeIeBOH
ayIUTOpUH, BBIOMpas ONTHMAIbHYIO  (opmy
IIPENICTaBICHNS U BU3YyaIU3aluy;

- OLEHUBAThb JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpoOpMalUK, €€ COOTBETCTBHE IPABOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;

- HCIIOJIb30BAaTh CpPEACTBA HMH(DOPMALMOHHBIX H
KOMMYHHKAIMOHHBIX TEXHOJIOTHH B PpELICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  337ad C  COOMIOJeHHEM
TpeOOBaHUMN PrOHOMHUKH, TEXHUKH OE30MTaCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, TMpaBOBBIX U
STUYECKUX  HOPM, HOpPM  HMHGOOPMAIMOHHOU
0C30IMaCHOCTH;

- BJIaJIETh HABBIKAMH PACTIO3HABAHMS U 3AIIUTHI
uHpopmanuu, UHGOPMAIIMOHHOH 0€30MacHOCTH
JIMYHOCTH,

- YMETh aHAJTU3UPOBATh XUMUYECKYIO HH(POPMAIUIO, TOTy4aeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoil nHpopmanuu, cetb UIHTEepHET U Apyrue);

- BJIaJIeTh OCHOBHBIMHU METOJIaMU Hay4YHOT'O [TI03HAHUS BELIECTB U XUMHUUECKHUX
sBJIeHUH (HaOII0eHNEe, U3MEPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHHE);

- yMETh HPOBOJUTH PacyeThl IO XUMHUYECKUM (GOpMyIaM U YpaBHEHUSIM
XUMHYECKUX peakuil ¢  HUCHOJb30BaHHMEM  (U3MYECKUX  BEJIUYUH,
XapaKTepU3YIOIIKUX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIE XMMMYECKUE 3HAHUS JUISl NPUHATUS PEIIEHUNH B KOHKPETHBIX
YKU3HEHHBIX CUTYAlMX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK
O¢ddexTuBHO
B3aNMOJICHCTBOB

04.

aTh U paboTath B
KOJUIEKTUBE U
KOMaHze

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4ueOHO-
HCCIIEIOBATENBCKOW, IMPOEKTHOM M COLMAIBHOU
JIeSITETLHOCTH;

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMHY /ICHiCTBUSIMH

- YMETb [JIAaHUPOBATH U BBITIOJIHATH XMMUYECKUN SKCIIEPUMEHT (IIPEBPALICHUS
OpPraHMYECKUX BEUIECTB IPU HarPEBAHUH, ITOJIyYEHUE STUIIEHA U U3yUEHUE ETO
CBOMCTB, KauyeCTBEHHbIE pEAKIMHU Ha aJbJACTUAbl, KpaxMall, YKCYCHYIO
KHUCJIOTY; JA€HaTypauus OelKOB MPHU HarpeBaHUU, [IBETHBIC PEAKIUH OENIKOB;
MIPOBOAUTH PEAKIIMH HOHHOTO OOMEHa, OIpeNesATh Cpely BOAHBIX PACTBOPOB,
KayeCTBEHHbIE peakIuu Ha cyibdar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHMSI; peIllaTh 3KCIEPUMEHTAJIbHBIE 3a/1a4M 110 TemaM "Mertasuibl"




0) coBMeCTHas1 1eSITeJIbHOCTD!

- MOHMMAaTb M HCHOJb30BATh MPEUMYIIECTBA
KOMAaHIHOW ¥ MHIMBHUYaTbHOIN paboThI;

- NPUHUMATh LEJIW COBMECTHON JESITENIbHOCTH,
OpraHU30BbIBATh U KOOPAUHHUPOBATH JEUCTBUS IO
€€ JOCTH)KEHMIO: COCTaBJIATh IUIaH JCHCTBUH,
pacnpenenaTb poju ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CyKJaTh pe3ybTaTbl COBMECTHON paboThI;

- KOOPJIMHUPOBAaTH W BHINOJHATH paboOTy B
YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIISAITb IO3UTUBHOE CTPATETUYECKOE
MOBEJICHNE B PA3JIMYHBIX CHUTYAlMX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJjajieHHe YHUBEPCAJIbHBIMHU PeryjasiTUBHbIMH
JeHCTBUSIMU:

I') NPUHSTHE Ce0s1 M APYTHX JIO/Aeii:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JTIOJCH
IIPU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- MPU3HABaTh CBOE IPABO U MpPaBO IPYIHX JIOIEH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUD C
MO3ULIMH IPYTOTO YEJIOBEKa;

u "Hemertannsl") B COOTBETCTBUU C MPaBUIAMU TEXHUKU 0€30MaCHOCTU TPHU
o0pallleHNH C BEeIECTBAMHU U J1a00paTOpHBIM 000py10BaHUEM; IIPECTABIATh
pe3yabTaThl XMMHYECKOTO SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHN
COOTBETCTBYIOIUX PEAKUMA U (OPMYJIMPOBATH BBIBOABI HA OCHOBE 3THUX
pE3yIbTaTOB

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYXKaroleun
cpenpl,
pecypcocoepexe
HUIO, IPUMEHSATH
3HAHUA 00
W3MCHCHUU
KJIIMaTa,

IMPUHIUIIBI

B o6s1acTH 3K0/10IrM4€CKOr0 BOCIIMTAHHUSA

- c(OPMHUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYpBHI,
MIOHMMAaHHUE BIIMSHUSA COLMAIBHO-3KOHOMUYECKUX
MPOLIECCOB  HA  COCTOSIHME  TPUPOJHOM H
COLMAJILHOW  Cpefbl, OCO3HaHUE TIJI00ATBHOTO
XapakTepa dKOJOTHUYECKUX MPodieM;

- IUIAHMPOBAHME U OCYLIECTBIICHUE JEHCTBUHI B
OKpYXKaloIlllel cpele Ha OCHOBE 3HAHUA ILeJIei
YCTOHYHMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTUBHOE HENIPUATHE ACUCTBUM, IPUHOCAIIUX BPE.
OKpYKarolleH cpee;

- chopMupoBaTh MpEACTABIEHUS: O XHUMHUYECKOH COCTaBISIOIEH
GCTGCTBGHHOHay‘-IHOI\/'I KapTUHBI MHpa, POJIM XMMHU B IIO3HAHWUH SIBJICHUN
OpUpOAbl, B (OPMHPOBAHMHM MBIIIIEHUS W KyJbTYpbl JIMYHOCTH, €€
(yHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOJUMOMN /IJIsl peIeHUs TPaKTHUYECKUX
3a/la4 U IKOJIIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeJE;

- YMeTh COOMI0NaTh MpaBUiia KOJIOTUYECKH IIeIeCO00Pa3HOTO MOBEACHUS B
OBITY W TPYIOBOW JNESITEIBLHOCTH B IEJSAX COXPAHEHHUS CBOETO 370POBbS H
OKpPY’KaloIlled MPUPOJHON Cpelbl; YUUTHIBaTh OMNACHOCTh BO3JEHCTBUSI HA
JKHUBBIC OpraHU3Mbl OMNPCACIICHHBIX BCIICCTB, ITOHHMAsA CMBICI ITOKa3aTCJIsd
MpeAeIbHON JOMYCTUMON KOHLIEHTPALluU




OepexIINBOro - yMEHHE [MPOTHO3UPOBATH HEOIATONPHUATHBIC
IPOU3BO/ICTBA, 9KOJIOTUYECKHUE IOCJIEICTBUS MPEIIPUHUMAEMBbIX
3¢dPeKTHBHO JIEACTBUI, IPEIOTBPAILATD HX;
JeicTBOBAaTh B | - paciumpeHue omnbITa JeATETbHOCTH
ypesppUaiinpx | PKOTOTHUECKON HANPABICHHOCTH;
CHTYAIHSX - OBJIa/ICHHE HaBbIKAMH yqe6Ho: }
HCCIIE0BATENIbCKOM, MPOEKTHON U COLIMAIbHON
NEeSATEIbHOCTH;
[IK 2.2 - Oco3HaHHbIi BeIOOP Oynyiel mpodeccuu u - CdopmupoBaHHOCTh MPEACTAaBICHUI O MeCTe XUMHUU B COBPEMEHHOMN
Opranu3oBbIBaTh | BO3MOXHOCTEH peaan3aiuu COOCTBEHHBIX Hay4YHOW KapTHHE MHUpA, MOHMMAaHUE PO XUMHUU B (HOpMUPOBaAHUHU
Y OCYLIECTBJIATh | )KU3HEHHBIX IIAHOB; OTHOILIEHHE K Kpyrozopa u (yHKIMOHANBHOM TPAaMOTHOCTH YEJOBEKa JJIsi pPEelIeHUs
HKCILTyaTaIUI0 podecCHOHATLHOM IEATEIIBHOCTH KaK MPAaKTUYECKUX 3a/1a4;
HOMEPHOI'O BO3MOKHOCTH y4acCTHs B PELICHUU JIUYHBIX, - Brnanenue mnpaBuiIaMM TEXHUKH O€30MACHOCTH IMPH HUCIHOIb30BAaHUU
donga OOIIECTBEHHBIX, TOCYIaPCTBECHHBIX, XUMUYECKHUX BEIECTB
TOCTUHUYHOI'O OOIIeHAIIMOHAIBHBIX MTPOOJIEM.
PEANPUSITHS - YMeHHE caMOCTOSATEIBHO ONPEACIIATh N

ACATCIIBHOCTH U COCTABJIATH ITJIAHBI ACATCIBHOCTH,
CaMOCTOATCIIBHO OCYIICCTBIIATh, KOHTPOJIIMPOBATH
" KOPPEKTHUPOBATH ACATCIBHOCTDL; UCIIOJIb30BATH
BCC BO3MOJKHBIC PECYPCHI JJI1 JOCTHKCHUS
IIOCTAaBJICHHBIX ueneﬁ " pcaJin3alu 1JIaHOB
JACATCIIBHOCTH, BI>I6I/IpaTB YCIICHIHBIC CTPATCTHUU B
PA3JIMIHBIX CUTYyalluAdX.




2. CTPYKTYPA U COAEPKXAHUE OBH_IEOBPA3OBATEJILHOI71 JUCHHUITIIUHBI
«XHUMUSA»

2.1. O0beM TUCHUILUINHBI U BUbI y4eOHOH padoThI

Buna yueOHoii padboThI O0Bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 78
B T.4.

OcHoBHOe coJep:kaHue 70
BT. U..

TeopeTudeckoe o0ydeHue 36
MPAKTUYECKHUE 3aHITUS 24
nabopaTOpPHBIE 3aHATHS 10
IIpodeccuoHaILHO OPMEHTHPOBAHHOE COePIKAHME 6
(copep:kaHue MPUKJIATHOTO MOXYJIA)

BT. U..

Teopetnueckoe o0yueHue 2
MPAKTUYECKUE 3AHATUSA 4
IIpomeskyTouHasi aTTecTanus B popme

nudPepeHIPOBaHHOTO 3aUeTa 3a CYET BPEMEHHU 2

OTBCACHHOI'O HAa MMPAKTUYCCKUC 3aHATUA.




2.2. TeMaTuyecKMii IJIAH U COJAEPKAHUE TUCUMUIIIMHBI.

HaumeHoBaHue Conep:xkanue y4e6HOro MaTepuaja (0OCHOBHOE M MPO(eCCHOHAIBHO OPHEHTHPOBAHHOE), Ob1en 12COB dopmupyembie
pa3esioB U TEM JaGopaTopHble M MPAKTHYECKUE 3aAHITHS, MPUKJIATHON MOTYJIb KOMIIETEHIHH
1 2 3 4

OcHoBHoOeE conepxxaHue 70
Pa3ien 1. OCHOBBI CTPOEHHS BeIeCTBA 8
Tema 1.1. OcHoBHOe coaep:kanue 6 OK 01
Crpoenue atomoB | Teoperndeckoe 00yueHue 4
XAMAHCCKUX CoBpeMeHHass MoJeib CTpoeHusi aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHuUrypanus aroma. Kimaccubukamus XUMHUYSCKHX 3J€MEHTOB (S-, P-, d-3JeMEHTHI).
lipupozia BasmeHTHbIE ~ SJIEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAss ~ MPUPOJA  XMMHYCCKOW  CBSI3ML. 4
XUMUIECKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJCHTHAs, HWOHHAs, METAIMYECKasl,
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pPa30BaHWSI

IIpakTHYecKre 3aHATHS 2

Pellenne 3aJaHuii Ha HCIOJIB30BAHUE XUMHUYECKONM CHMBOJMKM M HAa3BaHUH COEIWHEHUH 110

HOMEHKJIaTyPE MEKTYHAPOAHOTO COK03a TEOPETUUECKOW U MPUKIAJHON XMMUH U TPUBHAIBHBIX Ha3BaHUI

JUISL COCTABIICHUSI XUMUUYECKHX (hOPMYIT ABYXaTOMHBIX COCTHHEHHUI (OKCHIOB, CYIb(GHIOB, THIPHIOB H

T.IL.) M IPyTUX HEOPIraHWMIECKUX COEAUHEHHI OTIENBHBIX KIIACCOB. 2

[MpakTHyecKre 3a/laHus HA YCTAHOBJICHUE CBS3M MEXIY CTPOCHHEM aTOMOB XHMHYECKHX 3JIEMEHTOB H

HEPUOJNYECKAM M3MEHEHHEM CBOMCTB XUMHUYECKUX DIIEMEHTOB M UX COEJUHEHUHA B COOTBETCTBHH C

nosioxkeHneM [1eproIMIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE conepxaHue 2 OK 01
ITlepuognueckuii | TeopeTuueckoe o0yuenue 2 OK 02
3aKOH H Tabmuia [Mepuoauueckas cucTeMa XUMUYeCKuX dieMeHToB J. M. Menneneesa. ®U3nueckuii CMBICIT
AN Menneneesa |[Tepuonmueckoro saxona J. 1. MeHznencesa. 3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB XMMHYECKHX

3JIEMEHTOB, 0OPa3yeMbIX MU MPOCTHIX M CIOKHBIX BEMIECTB B COOTBETCTBHHU C MOJIOKCHHEM

XUMHUYECKOTO dyieMenTa B [leproqudeckoii cucremMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHUE 5

Ilepnoanueckoro 3akona J[.11. MenneneeBa. [Ipornosel [[.J1. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX JJIEMEHTOB.

Pelrenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XUMUYECKHUX
1eMeHTOB «MeTannnueckue / HeMeTaJNIM4eCKie CBOMCTBA, 3JIEKTPOOTPULIATENbHOCTh XUMUYECKUX
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AJIEMEHTOB B COOTBETCTBHU C MX 3JICKTPOHHBIM CTPOCHHEM H MOJIOKEHUEM B TIEPUOIUICCKON CUCTEME
xuMudeckux asemenToB .M. MeneneeBa»

Pa3jnen 2. XuMuuyeckue peakuuu 14
Tema 2.1. Tunel OcHOBHOe coiep:kaHue 8 OK 01
XUMHYECKHX Teopernueckoe o0yueHue 6
peakuui Knaccugukanus 1 THIIBI XUMHUYECKUX PEAKIUN C y9acTHEeM HeopraHudeckux BemecTB. CocTaBieHne
yYpaBHEHUH peakuuii COeAMHEHMs, PA3JI0KEHUs, 3aMellleHus, 0OMeHa, B T.4. peakl1il ropeHus,
OKHCJIEHUS-BOCCTAHOBJICHHUS.
VYpaBHEHUs OKUCIIEHUSA-BOCCTaHOBIEHUS. CTeneHb oKkucieHus. OKUCIUTENb U BOCCTAHOBUTEIIb. 6
CocraBiieHrEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, IPOU3BOICTBEHHBIX Ipolieccax U
KHU3HEJESTEIbHOCTH OPraHu3MOB
IIpakTHYecKue 3aHATHA 2
KonnyectBeHHble OTHOLIEHHUS B XUMUHM. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHbI B XMMUHU U PACYETHI 110
YPaBHEHUSIM XHMMHUYECKUX peakuuid. Mojp Kak elMHHIA KOJIMuYecTBa BeulecTBa. MousipHas Macca.
3aKOHBI COXpaHEHHs Macchl U 3HEpruu. 3akoH ABoraapo. MoispHblii 00beM ra3os. OTHOcHUTENbHAs 2
IUIOTHOCTDH ra3oB. PacdeTsl 0 ypaBHEHMSIM XMMUYECKUX PEAKLUN C UCIIOJIb30BAHUEM MacChl, 00beMa
(HOpMaJIbHbIE YCIIOBHS) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepxaHue 6 OK 01
DnekTponuTHyecKa| TeopeTHueckoe ofyueHne 2 OK 04
ST AACCOLHAIMA M | Teopys 21eKTPOANTUYECKOM AUCCONUAaMU. MOHBL. DIEKTPOIHUTEI, HEAIEKTPOJIUTHI. Peakiuu HOHHOTO
MOHHBII 0OMeH oomena. CocTaBieHHe peakiMii MOHHOTO OOMEHAa IyTeM COCTAaBJICHHS HX TOJNHBIX M COKpAIIEHHBIX 2
VMOHHBIX YpaBHEHUH. KHcI0THO-O0CHOBHBIE peakiiiy. 3aJaHusl HA COCTaBJIEHNE HOHHBIX PEaKIuil
JlaGopaTopHble 3aHATHUS 2
“Tunpl XUMUUYECKUX PEAKIINA™.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 2
XUMHYeCcKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, ONpeieIeHue cpeibl BOAHBIX
pacTBOpOB. 3a/1aHUs HAa COCTAaBJICHHE HOHHBIX peaklui
KonTpouabnas
CrtpoeHue BemiecTBa U XUMUYECKUE PEaKIINU 2
padora 1
Pasznen 3. Kunernyeckue 1 TEpMOJAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIui 6
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Tema 3.1 OcHoBHOe coaep:kanue OK 01
Ckopoctb Teopernueckoe o0yuenune OK 02
XHMqufKHX CKOpoCTh peakIMM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBbIX (AKTOPOB: IMPHUPOJbI PEArMpYIOLIUX BELIECTB,
peaKium. KOHIIEHTPAIIUK PEardpyroninX BEHIECTB, TEMIIEPATypbl W IUIOMAJNM PEAKIMOHHOW ITOBEPXHOCTH.
XuMHIIecKoe TennoBbie 23 (HEKTH XUMUUECKUX PEAKIH. DK30- U IHAOTCPMUUYECKUE, PEAKIIUH.
paBHOBECHC OO6paTtuMocTh peakiuii. XMMHYECKOE PABHOBECHE U €T0 CMEIIEHHUE MO ICHCTBHEM Pa3InYHbBIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB MWJM IMPOAYKTOB pPEaKLMH, MaBlIeHHE, TemIeparypa) Ais CO3/1aHus
ONTUMAJILHBIX YCIOBHI NPOTEKaHUs XUMu4eckux rponeccoB. [Ipunnun Jle Illarense
IIpakTHYecKkue 3aHATHA OK 01
Pemienue npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (AKTOPOB, BIIMAIOLIMX HA H3MEHEHHE OK 02
CKOPOCTH XUMHUECKOW PEaKIUH, B T.U. C TIO3UIUI SKOJIOTUIECKH IeTIECO00PA3HOTO IMOBEICHUS B OBITY U
TPYAOBOM NEATEIBHOCTH B LENIAX COXPAHEHHS CBOETO 3/10POBbs U OKPY KaIOLIEH IPUPOIHON Cpeibl.
PemeHnne mnpakTHKO-OPMEHTHUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHouna Jle-Illarense st
HaXOXXJCHHUs HalpaBJICHUs] CMEIIEHHUs DPAaBHOBECHS XUMHUUYECKOM peakuuud U aHanu3 (akTopoB,
BIIVMSIFOIIMX HA CMEIICHNE XUMHUECKOTO PABHOBECHSI
Pa3znen 4. PacTtBopbl
Tema 4.1. OcHoOBHOe co/iep:KaHue OK 01
IonsTne o TeopeTnyeckoe ofyuenne OK 02
pacTeopax PacTBopeHne Kak (GU3MKO-XUMHUYECKUH mpoiecc. PactBopbl. CriocoGbl NMPUIOTOBIEHUS DPACTBOPOB. OK 07
PactBopuMocTs. MaccoBast 105151 pacTBOPEHHOTO BetiecTBa. CMBICI TTOKA3aTeNs MPEAEIbHO 0y CTUMOM K 2.2
KOHIIEHTPALIMHU U €r0 MCII0JIb30BaHKUE B OLIEHKE YKOJIOTMUYECKON OE30MaCHOCTH.
[IpaBuia SKOJIOTHYECKH MENeCO0OPa3HOTO TOBEACHHUS B OBITY W TPYJOBOH NEATEIFHOCTH B IEJSIX
COXPAHEHUs CBOETO 3/I0POBbS M OKpYXarolleil MPUPOJHON Cpelbl; OMACHOCTh BO3ACUCTBUS Ha JKUBBIE
OpPTaHU3MBI OTIPE/ICTICHHBIX BEIECTB.
Perienne npakTHKO-OpUEHTHUPOBAHHBIX PACUETHBIX 33aJJaHUN HA PACTBOPHI, UCIOIb3yEeMble B OBITOBON U
IPON3BOJICTBEHHOH JIESITETLHOCTH YEJIOBEKA
Tema 4.2. OcHoBHOe cogep:kanue OK 01
HccnenoBanue JlaGopaTopHble 3aHATHS OK 02
CBOICTB pacTBOpOB OK 04

[IpuroTtoBneHue pacTBOPOB 3a/laHHON (MaccoBoO, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEICIIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemenne 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB
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IpakTnueckne 3ausituss KonrposasHas padora 3a 1 cemecTp

2 cemecTp

Pazgen S. CTpoeHue U CBOIiCTBA HEOPraHN4YECKNX BelIeCTB

14

Tema 5.1.
Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

OcHOBHOe co/iep:KaHue

Teopernueckoe o0yueHue

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHuueckux BemecTs. [IpocTbie U croxxHbIe
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BELIECTB (OKCHU/IbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3aumMocBs3b
HEOPraHMYECKUX BEIIECTB. ATperatHbie COCTOsIHUSA BelecTBa. Kpucrannuueckue u amophHbie
BeleCTBA. THUITBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAs, MIOHHAs, METaJUIMUeCKasi).
3aBHCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUITMUECKOM perieTku. 3aBUCUMOCTh
XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XMMUYECKOM CBS3H M THIA KPUCTAITUYCCKON PEIICTKH.
[TpuunHbl MHOrOOOpa3usi BEIIECTB.

Homenknatypa HeOpraHMYECKUX BEIIECTB: HA3BAHHUE BEIIECTBA UCXO/IS U3 UX XUMUIECKOU (hOPMYITBI
WJIM COCTABJICHUE XUMHUYECKON (POPMYIIbI HCXOs U3 Ha3BaHUs BEIIECTBA MO MEXKIYHAPOTHOM
(UIOTTAK) mnu TpuBHaIbHOW HOMEHKJIIATYPE.

HpaRanecmle 3AHATHUSA

Pemenne mnpakTHdecKux 3amaHUN MO KiIacCU(PUKAIMKM, HOMEHKJIAType W XUMUUYECKHM (opMyliaMm
HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJaccoB (yrapHblid Tra3, YIJIEKUCIBIM Ta3, aMMHaK, raiieHas
W3BECTh, HETAIlICHAast U3BECTh, MUTHEBAS COJIa U PYTHUX): HA3bIBATh U COCTABIIATH ()OPMYJITBI XUMUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

Ucrounnku xumuyeckon nHdopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb HTEpHET 1 npyrue).
[Touck nHpOpMaIuu Mo Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM QopMyTiam.

OK 01
OK 02

Tema 5.2. dusuko-
XUMHUYCCKHUC
CBOMCTBaA
HeOpFaHI/I‘—IeCKI/IX
BEIISCTB

OcHoBHOE€ coacpkanue

TeopeTuquKoe oﬁyqeﬂue

Meramtpl. O0mue Qusznyeckne U XUMHUYECKHE CBOMCTBA MeTaioB. CriocoObl TOJydeHHs. 3HAYeHUE
METaJUIOB M HEMETAUIOB B MPUPOJAEC M >KU3HEAEATEIbHOCTH 4elloBeKa M opraHu3moB. Kopposus
METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UU

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETAUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxaiys 1 HoMeHKIIaTypa cCoeuHEHU HemeTauioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IPUPOJIE

OK 01
OK 02
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XUMUYECKHE CBOICTBA OCHOBHBIX KJIaCCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCHUIOB, KUCIOT,
cojieid u Jp.). 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB IMPOCTHIX BEIECTB, BOJOPOAHBIX COCTUHEHUH,
BBICIIIMX OKCHJIOB M THAPOKCHIIOB

I[MpakTuyeckune 3aHATHS

CocraBiieHHE ypaBHEHMM XMMHYECKUX DPEAKLHUM C y4acTUEM IIPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH M aM(OTEpPHbIX THAPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOLUX UX CBOMCTBA.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil Ha CBOMCTBA, COCTaB, IOJIY4YCHHE U
0e30macHOe WCIIOJIb30BaHUE BAXKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M NPAaKTUYECKOMH
JESITEIbHOCTH YEJIOBEKA

Tema 5.3. OcHoOBHOe coep:kaHue OK 01
Wnentndukanus | JlaGopaTopHble 3aHATHS OK 02
HCOPraHM4CCKUX «neHTrduKaIms HEOPraHUICCKUX BEIICCTBY. OK 04
BCIIICCTB Pemienne skcnepuMEHTAIBHBIX 3a7a4 MO XMMHYECKHMM CBOMCTBAM METAJUIOB W HEMETALIOB, IO T11IK 2.2
pacro3HaBaHUIO ¥ TOJIYYEHUIO COEAMHEHUI METAUIOB U HEMETAILJIOB.
Nnentudukanuss HEOPraHWYECKUX BEIISCTB C HCIOJIb30BAaHUEM HX (DU3UKO-XUMUYCCKUX CBOKCTB,
XapaKkTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-
AHUOHBI, HA KATHOH aMMOHMS
KonTtpoibHasn .
CBoiicTBa HEOPraHUYECKUX BEIIECTB
pabdora 2
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Pa3znen 6. CTpoeHue U CBOIICTBA OPraHM4YeCcKMX BelleCcTB

22

Tema 6.1.
Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpPraHNYeCcKuX
BEIIECTB

OcHoBHOe cogepkaHue

TeopeTI/meCKoe oﬁyqe}me

[losiBneHue u pa3BUTHE OPraHUYECKOW XUMUHU Kak Hayku. [Ipeamer oprannueckoir xumuu. Mecto u
3HAUEHUE OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOCHUE KAK MOPSIOK COCAUHEHUST aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
OCHOBHBIE TOJOKEHUSI TEOPUHU XUMHUYECKOTO CTPOCHHS OpraHuueckux coenumuenuit A.M. Byrtneposa.
VYrinepoaHslii CKEJIET OpPraHW4eCKOW MOJIEKYJIbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTPOEHHUsI MOJIEKYJ1. M30MepHst U U30MEPBL.

[Tonstne o QynkuuonaneHoii rpynmne. Panukan. [lpuHiunsl kiaccu@UKauy  OpPraHUYECKUX
coeuHeHu. Mex1yHapo/iHass HOMEHKJIaTypa U IPUHIMIIBI HOMEHKJIATYPbl OPraHUYeCKUX COETUHEHUI.
[TonsiTrie 00 a30TCOMEPKAIINX COSAMHEHUIX, OMOJIOTMYEeCKH aKTUBHBIX BEIeCTBaX (yrieBoAax, KUpax,
OeJIkax M JIp.), BBICOKOMOJIEKYJISIPHBIX COETMHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

Homenkmarypa opraHuueckux COEIMHEHHH OTICNIBbHBIX KJIacCOB (HACHIIICHHBIC, HEHACHIIIEHHBIE U
apoMaTHYECKHE YTIEBOJOPOAbI, CIUPTHI, (DEHOINBI, albJIeTHIbl, KETOHBI, KAPOOHOBBIE KHCIOTHI U JP.)
CocraBiieHHE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHUYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HUCIONB3Yys WX Ha3BaHUS IO CHUCTEMAaTHUECKONW M TPUBUAIBHONW HOMEHKIaType (ITUJIEH,
alneTuseH, riaunepud, (eHon, (gopmanbierun, YKCycHas KHCJIOTa, TIWMIMH). PacdeTsl mpocrteiiein
bopMyIIbI OpraHudeckoi MOJIEKYJIbl, HICXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 6.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU N

OcHoBHOE coaepKaHue

12

Teopernueckoe o0yuenue

OU3NKO-XUMHYECKHE CBOWCTBA OPraHUYECKUX COCIWHEHMH OTACIBHBIX KJIacCOoB (OCOOEHHOCTH
KJIaccu(UKalui 1 HOMEHKJIATYpBl BHYTPH KJlacca; TOMOJIOTMYECKHH psia U o01iast popmyIia; n3oMepus;
¢buznyecKkue CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHUS):

— TIpeaeNbHbIe YTIeBOAOPOAbI (aJkaHbl M LUKIIOANKaHbl). ['opeHre MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILIUIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YIIEBOJOPOIOB, HAX0XK/ICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HEeTIpe/IeTIbHbIE (AJIKEHBI, AJIKMHBI M aJIKaJIMEHbI) 1 apOMaTHYECKHe yrieBo1opoabl. ['opeHue areruneHa
KaK MCTOYHHK BBICOKOTEMIIEPATYPHOIO IJIAMEHH Ul CBAPKU U PE3KU METAIIIOB

OK 01
OK 02
OK 04




— KHCIIOPOJICOAEp KaIe COeAMHEHUS (CITUPTHI U (PEHOIIBI, KApOOHOBBIE KUCIOTHI U 3()UPHI, ANbIETUABI U
KETOHBI, XHUPBI, YIJIeBOHbI). IlIpakTHyeckoe MNpPUMEHEHHE ATHICHIJUKOJSA, TJIHMICpUHa, ¢eHoa.
[Tpumenenue Gopmanpaeruaa, aneTanbAeTHaa, YKCYCHOH KHUCIOTh. Mblla KaK COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. Morole CBOHCTBA MbLIa

— a30TCcoJepIKalINe COSAMHEHUS (AMUHBI 1 aMHHOKHUCIIOTHI, 0Nk ). BEICOKOMOIEKYIISIpHBIE COSTUHEHHS
(cuHTEeTMYECKHME U OMOJIOTUYECKU-aKTUBHBIE). MoHOMeEp, TMOJUMEp, CTPYKTypHOE  3BEHO.
[Tonmumepusanus 3TUICHa KaK OCHOBHOE HaIIPaBJIEHUE €0 UCIOIb30BaHUS.

I'eneTnyeckasi CBA3b MEXY KJIACCAMHM OPTAaHMYECKUX COCIUHEHUN

IIpakTHyeckue 3aHATHS

CBolicTBa OpraHMYeCKHX COCAMHEHUU OTAENBHBIX KIACCOB (TpUBHAIbHAS U MEXKIyHApOJHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOTYUYEHHUs): MpeAe/ibHbIC (AIKAHBI U ITUKIOAIKAHBI),
HenpeeNbHbIe (aJKEHBI, aJTKUHBI U alIKaIMeHbl) 1 apOMATUYECKUE YTIIEBOAOPObI, COUPTHI U (HDEHOIIBI,
KapOOHOBBIC KUCIIOTHI U AUPHI, aTbJACTUIAB M KETOHBI, aMUHBI 1 AMHHOKHCIIOTHI, BRICOKOMOJICKYJISIPHEIC
COEIMHEHMS. 3aJ]aHus Ha COCTABJICHUE YPAaBHEHUN XMMHYECKUX PEAKIMil C y4aCTHEM OpPraHUYECKHUX
BEII[ECTB HA OCHOBAHUHU UX COCTABA U CTPOCHHS

CocraBneHue cxeM peakiuii (B TOM 4YHClIEe MO TMPEATOKEHHBIM IIEMOYKaM MpeBpalleHuit),
XapaKTEePU3YIONIUX XUMUUECKHE CBOMCTBA OPTraHMUECKUX COSTMHEHHUI OTIEIBHBIX KJIACCOB, CITIOCOOBI X
MOJIyYEHUS] M Ha3BAaHUE OPraHUYECKUX COEAMHEHUM MO TPUBHAIBHOW WIM MEXKIyHApOAHOU
CHCTEMaTUYECKON HOMEHKJIATYypE.
PemeHne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUUECKUX 3aJaHUl HAa CBOMCTBA OpPraHUYECKHX
COCIUHEHHUH OTACIBHBIX KIACCOB

JlabopaTopHoe 3aHsiTHE

“IIpeBpanieHust OpraHN4eCKUX BELIECTB IIPU HATPEBaHUU .
[Tomyuyenue 3TUIEHA U U3y4YEHHE €ro CBOMCTB. MoennpoBaHue MOJIEKYJ U XUMAYECKHUX MPEBPALICHUN
Ha [PUMeEpE dTaHa, STUICHA, alleTUIIEHa U Jp.

Tema 6.3.
WNnentuduxarus

OcHoBHOE cogepKaHue

Teoperuyeckoe o0yueHue

OK 01
OK 02
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OpPraHUYECKUX buoopranmueckue coenunenus. Ilpumenenue u Ouonoruyeckas poib yriaeBogoB. OxucieHue OK 04
BELIECTB, UX yIJIE€BOAOB — MCTOYHUK SHEPrUM JKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHUS aMHUHOKHUCIOT. K 2.2
3HAYEHHUE U [TpeBpamenust 6enkoB nuim B opranusme. buonornyeckue Gpynkiun 6enxo. buonornveckue pyHkmm
IIPUMEHEHHUE B KHUPOB.
OBITOBOU U Poub oprannyeckoit XuMuu B peieHUH MPOOIIeM MUIIEBON O€30IMaCHOCTH METUIIUHBI, CO3/TAHUU HOBBIX
IIPOM3BOJICTBEHHOH | MaT€pHaIOB, HOBBIX HICTOUHUKOB SHEPrUM (aJIbTEpHATUBHbBIE HCTOYHUKH
NEeSITEIbHOCTH Ponb oprannueckoil XuMuM B pelieHUH Ipo0JieM SHEPreTHUeCKOoi 0€301aCHOCTH, B Pa3BUTHH YHEPTHH).
4eJI0BEKa OnacHoCTh BO3ACUCTBHS HA JKUBBIE OpPraHU3Mbl OPraHUYECKHX BEIIECTB OTIENBHBIX KJIACCOB

(YyraeBoJopodbl, CHOUPTHI, (PEHOJIBI, XJIOPOPTraHMYECKHE MPOM3BOJHBIC, ANBJIETHIABl M Ap.), CMBICI

IIOKa3aTellsl IPEAEIbHO JOIYCTUMONW KOHIEHTPALuU

JlaGopaTopHble 3aHATHSA

“Unentuduraris OpraHnIecKuX COSTMHEHUH OTIACIBHBIX KIIACCOB”

WnenTudukanust OpraHMuecKuX COeTUHEHUH OT/IENIbHBIX KIIAacCOB (Ha MpUMepe allbJerua0B, Kpaxmaia,

YKCYCHOW KHCIJIOTHI, OSJIKOB | T.I1.) C UCIIOJIB30BAHNEM HX (PH3UKO-XMMHUYECKHX CBOMCTB U XapaKTEPHBIX

KayeCTBEHHbIX peakuuil. JleHarypanus Oenka mnpu HarpeBaHuu. lIBeTHble peakiuu O€IKOB.

Bo3HMKHOBEHHE aHAIMTUYECKOIO CHTHala C TOYKH 3PEHUS XMMUYECKHX MPOIECCOB MPHU MPOTEKAHUU

Ka4eCTBEHHOMN peakiiuy, MO3BOJISIONIeH HIeHTH(GUINPOBATh MPEI0KEHHbIE OPraHNUECKUE BEIECTBA
KounrtpoJubHasn Cr o
paGora 3 PYKTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB
IIpodeccnonaibHO OpEHTHPOBAHHOE COJePKAHUE (COJePKAHNE TPUKJIATHOTO MOIYJIs1)
Paznen 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeJIbHOCTH YeJIOBeKa OK 01
Xumus B ObITY U |OcHOBHOE COflep:KAHHE OK 02
TIPOU3BOACTBCHHOM Teoperuyeckoe o0yueHue OK 04
JIeITeIbHOCTHU = = = OK 07
HeIOBCKA Hogeilmre qocTrkeHNss XMMUUECKON HAyKU U XMMHUYECKON T€XHOJIOTHH. Poib xumun B obecriedeHnn K 22

HKOJIOTHYECKOM, SHEPTeTUUECKOM U MUIIEeBOI 0€30MacHOCTH, pa3BUTUH MeTuIMHbI. [IpaBuia noucka u
aHaJIM3a XUMHYECKOM HHQOpMAlMM U3 PA3IUYHBIX HCTOYHUKOB (Hay4yHas U YydyeOHO-HayyHas
JUTEpaTypa, CPeJICTBA MaccoBOM nHpopMmalyu, cetb MHTEpHET)

IIpakTnyeckue 3aHATHS
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[Torick ¥ aHANMM3 KEHWCOB O MPUMEHEHUM XUMHYECKUX BEIICCTB M TEXHOJIOTHH C Y4eTOM Oymaymiei
npodecCHOHANbHOM  NEeATEIbHOCTH IO  TeMaM: BaKHEWIIHME  CTPOUTENIbHBIE  MaTepualbl,
KOHCTPYKLUHMOHHBIE MaTepuasbl, KpacKd, CTEKJIO, KEepamMuKa, MaTepUalibl Ui SJIEKTPOHUKH,

4
HaHOMAaTepHUaybl, TEKCTUJIbHBICE BOJIOKHA, HCTOYHUKH DHEPIrUHM, OPraHUYECKHUE U MHUHEpPaIbHBIE
yI00OpEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSI.
3ammura: [IpencraBnenue pe3ynbTaToOB pelieHus KeMcoB B hopMe MHUHH-IOKIIAJIA C Mpe3eHTaIuen
IIpakTH4Yeckoe 3aHATHE - IPOMEKYTOYHAS ATTECTALMS 10 JUCHUILIMHE B opMe 3aueTa 2
Bcero

78
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
JTUCHUIINHBI

3.1. TpeGoBaHNsi K MUHUMAJILHOMY MATEPUAIBHO-TEXHUYECKOMY 00ecreYeHHI0
Jlist peanuzanuy IporpamMMbl AUCIHHUILTAHBI JOJDKHBI OBITH MPEIyCMOTPEHBI CIEAYIONIUE
CIeIMANIbHBIC IOMENICHUS: yIeOHbI KAOMHET XUMUH.

OO6opynoBanue y4ueGHOro KaduHeTa (HATrJIs/IHbIE MOCOOMSI): HAOOPHI MAPOCTEPIKHEBBIX
MoJieJIell MOJIEKYJ, MOJENM KPUCTAIIMYECKUX PEUIeTOK, KOJUICKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB, KOJUICKIIMM TMOJIMMEPOB; KOJUIGKIMsSI TOPHBIX TIOPOJ M MHUHEPaJoB, Tabiuua
MenneneeBa, Tabivla pacTBOPUMOCTH, psi HANpsHKEHUH METauioB, y4eOHble (DUIIbMBIL,
uppoBble 00pa30BaTEIbHBIE PECYPCHI.

Texnn4yeckue cpeacTBa 00y4YeHHUsi: KOMIIBIOTEp C YCTPOMCTBAMH BOCIPOM3BEICHUS
3BYyKa, TEJIEBU30P.

Oo6opynoBanue J1adoparopun U padoyux MecT JadOpaTOPUM: MEH3YPKH, MMHUIICTKU-
KareJbHUIIbI, TEPMOMETPHI, MUKPOCKOTI, JIYTIbl, MPEAMETHBIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI
JUISL KamelbHBIX peakiuii, (GuibTpoBaibHas Oymara, MPOMBIBATIKU, CTEKISIHHBIE MPOOHMPKH,
pE3UHOBBIC MPOOKH, HAOOP PEAKTUBOB, CTEKIISIHHBIE MANOYKH, IITATUBHI I MPOOUPOK; MEPHBIE
[UIMH]IPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JICJIUTENbHbBIC IMTUHAPUIECKHE, CTYIIKA C IECTUKOM,
dapdopoBble yaliKu, MUHLETHI, GUIBTPHI OyMa)KHBIE, BaTa, YacOBBIE CTEKJA, JabOpaTOpHBIE
IITAaTUBbI, CIUPTOBBIC TOPEJKH, CIHYKH, MPUOOp MJis TOJYYCHHsS Ta3oB, JEp)KaTenu s
NpOOUPOK, CKISHKU [JIsl XPAaHEHHs] PEaKTHUBOB, pPa3IaTOYHBIC JIOTKU, XMMHYECKHUE CTaKaHbl,
HINATEeNN; MUHIETHI; TUTeIbHBIC HIUMIBI; MEPHBIE MPOOUPKU U MEPHBIE KOJIOBI, CTEKJISHHBIC
MaJ0YKH; KOHWYECKHUE KOJIOBI JJIs TATPOBAHUSI, MHANKATOPHBIE MMOJIOCKH Jyist onpeneneHus pH u
CTaHJapTHAas WHIMKATOpHAs IIKaja; YHUBEPCAIbHBIM WHIUKATOP; IHIETKH, OIOPETKU s
TUTPOBAHU, JIAOOpATOPHBIE BECHI, U JIp. TaOopaTOpHOE 000pYyA0BaHHE.

C uenpto nobliieHus 3(H(HEKTUBHOCTH 00pa30BATEIBLHOTO MPOIIECCa B XOJE OCBOCHHS
paboueii mporpamMmbl y4eOHOM MUCHUIUIMHBI TPUMEHSIOTCS 3IIEKTPOHHO-00pa30BaTeNbHbIC
pecypcebl (JOP), B Bune cereBbix JOP, DOP Ha noKanbHBIX HOCUTENSX, OHJIAH-KypcoB, Y MK
U T.II.

3.2. UndopMmannoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

Hns peanuzanuu TporpamMmbl  OMOIUOTEYHBIW (OHA HMEET TeYaTHbIe U DJIEKTPOHHBIC
oOpa3oBaTenbHble U WH(GOPMAIMOHHBIE PECYPCHI, PEKOMEHJIOBAaHHBIC ISl WCIOJB30BaHUSA B
00pa3oBaTeIbHOM MpoIiecce.

HNudopmaunonHoe odecnevyenne peajusauum NporpaMmsol

[lepeueHr pekOMEHAyEeMbIX Y4YeOHBIX W3JaHUN, VIHTepHET-pecypcoB, IOMOIHHUTEIHLHOU
JTUTEPATyPHI:

OCHOBHBIE HCTOYHUKHU:

1. Xumus O.C. I'abpuensa, U.I'. OctpoymoB M. O6pa30BTeNbHO- U3IATENBCKUI LIEHTP
«Axagemusi». 2023. (238 ctp)

JlonoJIHUTEe/IbHbIE HCTOYHUKH
1. Xumus: nns npodeccuii u cneruanbHocTei. Texanueckoro npoduns O.C. Nabpuensu, U.T.
OctpoymoB M. O0pa3oBTeNbHO- U3IaTSILCKUN HEHTP «Akagemus». 2022. (268 ctp).



HNuTepHer - pecypcebl
www. hemi. wallst. ru (OGpa3oBaTenbHbIi CAalT AJIS MKOTBHUKOB « XUMUSD»).
www. alhimikov. net (OOpa3oBaTenbHbBIN CAaUT AJI NIKOJIBLHUKOB).
www. chem. msu. su (3nekTpoHHas OHOIMOTEKA IO XUMUH).
www. enauki. ru (MHTepHET-U31aHue Ul yuuTene « EcTecTBeHHbIE HAyKn» ).
www. lseptember. ru (meTonuueckas razera «IlepBoe ceHTIOPs»).
www. hvsh. ru (GkypHa)T « XUMHUSI B IIIKOJIE» ).

www. hij. ru (kypHaI «XUMUS U KUZHBY).
WWW. chemistry-chemists. com (3J€KTpOHHBIH KypHaT « XUMHKH W XHMUS )

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30OBATEJLHOMN JUCIATLINHBI

KOHTpOHL U OLCHKa pe3yJibTaTOB 06y‘leHI/I${ OCYHICCTBIIACTCA IIPCIIOAABATCIICM B

MpolLecce MPOBEICHUS MPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKKE
BBITMIOJTHEHHS 00y4JalOIIMMUCS HHIUBUAYaIbHBIX 33JJaHHH, TPOEKTOB, UCCIeA0BaHUN. Pe3ynbTaThl
0o0y4eHHUsl OMpeNeNsoT, YTO 00yJaroIuecs MOJKHBI 3HATh, TOHUMAaTh U JIEMOHCTPUPOBATH IO
3aBEPILICHUY U3YyYEHHs] TUCIUILIAHEIL.

st popMupoBaHUs, KOHTPOJIS U OLEHKH PE3YJIbTaTOB OCBOCHUS YUEOHOW IUCIUILTIMHBI
UCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOINPUATUH, IPEACTABIIAIOIIAs COOON KOMILIEKC Y4eOHBIX
MEPONPUITUHA, COTIACOBAHHBIX C pe3ysibTaTaMu OOyueHUs U CPOPMYJIUPOBAHHBIX C YUETOM

®I'OC COO (mpeametnsbie pe3ynbratsl o aucuuruinae) u GI'OC CIIO.

THNbI OLEHOYHbIX

XUMHUYECKHX DJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

XUMHUYECKHE (HOpMyIIbI
COECIMHEHUH B
COOTBETCTBUH CO
CTENEHbIO OKUCIIEHUS
XUMHYECKHUX
AIIEMEHTOB, UCXOJS U3
BaJICHTHOCTH U
AIIEKTPOOTPHULIATETHLHOC
TH

Ne | OK/TIK | Moayas/Pazgen/Tema | PesyabTat 00yueHust .
MeponpUuATHI
| | OcHoBHOE coep:kaHue
1 ®dopmyaupoBaTh
Paznen 1. OcHoBbI PMyIHP
0a3oBble MOHATHA U
CTPOEHHs BelecTBa
3aKOHbI XHMHH
1.1 | OK 01 CrpoeHue aToMOB CocraBnsTth 1. Tect «CtpoeHne aTOMOB

XAMUYECKHX DJIEMCHTOB U
IPUPOJA XUMUYECKON
CBSI3H».

2. 3ama4yu Ha coCcTaBJICHUE
XUMHUYECKHUX (OPMYII
JIBYXaTOMHBIX COE€IUHEHUN
(okcun0B, CynbPUAOB,
TUAPUJIOB U T.I1.).

3. 3amagus Ha
HCITOIb30BaHNE XUMHUUECKOH
CHUMBOJIMKH U Ha3BaHUH
COE€IUHEHUH I10

21




OK/IIK

Monyas/Paznen/Tema

Pe3yabrar 00y4enus

THunbl 0LIEHOYHBIX
Meponpus THIA

HOMEHKJIaType
MEXTyHapOJHOT'O COI03a
TEOPETUYECKON 1
MPUKIATHON XUMUH U
TPUBHAJIBHBIX HA3BAHUU JJIs
COCTaBJICHUS] XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(UI0B, TUAPUIOB U T.I1.)
U IPYyTUX HEOPraHMYeCKUX
COEMHEHUI OTAETBHBIX
KJIACCOB

1.2

OK 01
OK 02

Ilepuonuueckuii 3aKOH U
tabmuma J[.1.
Menneneesa

Xapaktepus3oBaTh
XUMUYECKUE 3JIEMEHTBI
B COOTBETCTBUU C UX
MOJI0)KEHUEM B
MEPUOINYECKOMN
CHUCTEME XMMHUYECKUX
anemenTtoB J[.1.
MenneneeBa

1. Tect «MeTamanueckue /
HEMeTaJJINYECKHUE CBOMCTBA,
3JIEKTPOOTPHULIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XAMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C X
3JICKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX dIeMeHTOB JI.1.
Menneneenay.

2. llpakTryeckue 3aqaHus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOEHUEM ATOMOB
XAMUYECKHUX DJIEMCHTOB U
NEePUOIUYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKUX
9JIEMEHTOB U X COCAUHCHUU
B COOTBETCTBHHU C
MOJIOKCHUEM
[Iepnonnueckoii cucreme.

3. IIpaktuko-
OPUEHTHPOBAHHBIE
TEOPETUYECKUE 3aIaHUS HA
XapaKTepU3aLNI0
XHMUYECKHUX JIEMEHTOB:
«Metamnnuyeckue /
HEMETAIINYCCKUE CBOICTRA,
3JIEKTPOOTPULIATEIBHOCTD U
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THunbl 0LIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHnusi .
MeponpusiTHil
CPOJACTBO K AJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
JIEKTPOHHBIM CTPOEHUEM U
MOJIO’KEHHEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKHUX JJIEMEHTOB
J.1. MeunneneeBa»
2 Pasien 2. Xumuueckue XapakrTepu3oBaTb Kontpoabnas padora
THIIBI XUMHYECKHX «CTpoeHue BelecTBa U
peakuuu .
peakuui XHMHYECKHE PeaKIIum
2.1 | OKO01 |Tumbl XuMHUYECKUX CocraBnare peakuuu  |1. 3agaun Ha cocTaBieHUE
OK 04 peakuuii COEIUHECHMS, YPAaBHEHUHN peaKLUid:
pas3jioxeHusi, OOMeHa, |— COeAMHEHUs, 3aMEeIICHHS,
3aMelIeHus, pas3ioxeHus, 0OMeHa;
OKHUCJIUTEIHHO- — OKHCIIUTENIbHO-
BOCCTaHOBUTEJIbHbBIE BOCCTAHOBUTEJIbHBIX PEaKIUil
peaxiuu C WCIOJIH30BAaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.
2. 3agauyn Ha pacyeT MaccChl
BEIIECTBA WU 00BEMA
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce
W 00bEMY OJHOTO U3
YYaCTBYIOIINX B PEAKIIHH
BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMUeCTBa
BEII[ECTBA) MIPOIYKTOB
peaKIru, e€CIIu OJTHO U3
BEIIIECTB UMEET IPUMECH
2.2 DNEeKTpOoNIUTHYECKAst CocraBnsaTh ypaBHeHus | 1. 3amanust Ha cOCTaBIEeHUE
JUCCOIMAIUS M HOHHBINA |XUMHYECKUX PEAKIIMA  [MOJEKYJISIPHBIX M HOHHBIX
oOMeH MOHHOTO OOMEHa C peakuuii ¢ yqacTueM KHUCIoT,
y4acTUEM OCHOBaHMH U COJIEH,
HEOPraHUYECKUX YCTaHOBJICHHE U3MEHEHHUS
BEIIICCTB KHCIIOTHOCTH CPEIbl
2. JJabopaTtopHnas pabota
"Tunbsl XUMHYECKUX
peakuumii"
3 Pa3nen 3. XapakTepu3oBaTh
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THunbl 0LIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHnusi .
MeponpusiTHil

Kunernueckue u BJIHMSIHUE PA3JIMYHBIX

TepMoAMHAMHUYecKHe |(paKkTOpoB Ha

3aKOHOMEPHOCTH paBHOBecHe U

NPOTEKAHUS CKOPOCTH

XHUMHYECKHX PeaKIMid (XMMHYECKUX peaKkiuii

3 | OKO01 CxopocTh XMMHUYECKUX | XapakTepru3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XuMHUYECKOE |BIUSHUE TEOPETUUYECKHUE 3a1aHUs HA

paBHOBECHE KOHLIEHTpaLuu aHanu3 (pakTopoB,
pearupyoIux BEIECTB |BIUSIOLIMX HA U3MEHEHHUE
U TEMIIEpaTyphl Ha CKOPOCTH XUMHUYECKOU
CKOPOCTbh XUMHUYECKUX |peakuuu. [TpaxkTuko-
peaxuuit OpUEHTUPOBAHHbBIC 3aJaHUS
XapakTepu3oBarhb Ha MPUMEHEHUE MPUHIUIA
BIIUSTHUE U3MEHEHUS Jle-lllarenwe mmis
KOHIIEHTpaluu HAXO0KJICHUs HAIIPaBICHUS
BELIECTB, pEaKLuu CMEILIEHUS] PaBHOBECHS
Cpellbl ¥ TEMIEPATYpPhbl (XMUMUYECKOUN peakiuu 1
Ha CMEIlEeHUE aHaJIn3 (PaKToOpoB,
XUMHUYECKOTO BJIMSIIOLIMX HA CMELLEHUE
paBHOBECHS XMMHYECKOTO PABHOBECHS

4 HccnenoBarb

Pasaen 4. Pactsophr HCTHHHBbIE PACTBOPbI
¢ 32/IaHHBIMHU
XapaKTepuCTHKAMH

41 | OK01 |Ilonstue o pactBopax |Paznmuuath uctunable |1. 3agaun Ha IPUTOTOBIICHUE

OK 02 pacTBOpHI pacTBOPOB.

[IK 2.2 2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMBbIE€ B OBITOBOM U
IIPOU3BOJCTBEHHON
JESATEIBHOCTH YEJI0OBEKA

4.2 | OKO01 |HccnenoBanue cBoiictB |MccnenoBats ¢pusuko- |JlaboparopHas paboTa
OK 04 |pacTBOpOB XUMHUecKue cBoiictBa |“IIpuroroBnenue pactBOpoB”

HCTHUHHBIX PACTBOPOB
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OK/IIK

Monyas/Paznen/Tema

Pe3yabrar 00y4enus

THunbl 0LIEHOYHBIX
Meponpus THIA

Pa3nen 5. CtpoeHue u
CBOMCTBA
HEOPraHHuYeCKuX
BelleCTB

HccaenoBarb
CTPOeHNE U CBOMCTBA
HEOPraHu4ecKux
BellecTB

Kontpoabsnas padora
«CBoiicTBa
HEOPraHMYeCKHX BelleCTB»

5.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpraHUYeCKue
BEIIEeCTBA B
COOTBETCTBHUU C HX
CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKOH (OPMYIIbI HITH
COCTaBJICHUE XUMUYECKOM
(bopMyIIBI HCXOS U3
Ha3BaHUs BEILIECTBA 10
MEXTyHApOJAHOMN WIIN
TPUBHAIBHOU
HOMEHKJIaType».

2. 3aauu Ha pacyer
MaccoBOM J0JH (Macchl)
XUMHUYECKOTO JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTuyeckue 3a1aHus MO
KJaccu(ukanuu,
HOMEHKJIAType U
XUMHYECKUM (popmymam
HEOPTaHWYECKUX BEIIECTB
pa3IUYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONpeAeIeHuE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIA
XUMHUYECKOM CBS3U U TUNA
KPUCTAJUIMYECKON PElIeTKN

5.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBA
HeOpFaHquCKHX
BEIIIECTB

VYcranaBauBaTh
3aBHUCHUMOCTH (PU3HUKO-
XUMHUYECKUX CBOMCTB
HEOPTaHUYECKHUX
BEIIIECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, a
TaK)Xe THUIIA
KPUCTAJUTMYECKOU
peleTKu

1. Tect «OcobenHoCTH
XHUMHYECKHX CBOHCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJICI.

2. 3amaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHUUYECKUX
peaKkIuil ¢ yyacTueM
MPOCTBIX M CIIOKHBIX
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OK/IIK

Monyas/Paznen/Tema

Pe3yabrar 00y4enus

THunsl oLeHOYHBIX
Meponpus THIA

HEOPTaHUYECKUX BEIECTB:
OKCHJIOB METAJJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUYECKUX
KHUCJIOT, OCHOBaHUI U
aM(pOTEPHBIX TUIPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPUIYIOLIUX UX
CBOWCTBA M CLIOCOOBI
MOJTyYEHUS.

3. IIpakTuko-
OpUEHTUPOBAHHBIC
TEOPETUYECKHE 3a/IaHus Ha
CBOMCTBA U IIOJIyYEHUE
HEOPTaHWYECKUX BEUIECTB

5.3

OK 01
OK 02
OK 04
[IK 2.2

UNnentuduxanus
HEOPTraHUYECKUX
BELIECTB

Hccnenosath
KAa4CCTBCHHBIC peaKLII/II/I
HeopraHqucm/Ix
BCIIICCTB

1. [IpakTuko-
OpPUEHTUPOBAHHBIE 3aJaHUS
10 COCTABJICHUIO
XUMHUYECKHUX PEAKLUN C
y4acTHEM HeOpraHMYeCKuX
BEILIECTB, UCIIOIb3YEMBbIX /IS
UX UACHTUDHUKALHH.
2.JIaGopatopHas pabora:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Pa3nen 6. CTpoeHue u
CBOMCTBA
OpraHuYecKuX
BeIleCTB

HccnenoBars
CTPOeHHeE U CBOMCTBA
OpPraHuYecKux
BellecTB

KonTtpoabHnas padora
«CTpoenue u cBoiicTBa
OpraHuYecKHX BellecTB)

6.1

OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

Knaccudunuposats
OpraHuvecKre
BEIIIECTBA B
COOTBETCTBHUH C UX
CTpOEHHEM

1. 3aganus Ha cocTaBIEHUE
Ha3BaHU OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHOMN
WJIM MEXAYHapOIHON
CHUCTEMATUYECKOU
HOMEHKJIATYyPE.

2. 3amaHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyII
OpPraHMYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.
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OK/IIK

Monyas/Paznen/Tema

Pe3yabrar 00y4enus

THunbl 0LIEHOYHBIX
Meponpus THIA

3. 3ajaun Ha ornpezaeneHue
npocreimein GopmyTbl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DIIEMEHTHOTO
cocrana (B %)

6.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

VcranaBiauBaTh
3aBUCUMOCTH (DHU3HKO-
XUMHYECKNX CBOMCTB
OpraHUYECKUX BEILIECTB
OT CTPOEHUSI MOJIEKYJI

1. 3amaHust Ha COCTaBICHUE
YpaBHEHUN XUMUYECKUX
peakui ¢ yyacTueM
OpraHUYECKUX BELIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHHUS.

2. 3aaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHYECKUX
peaxIuil, UUTFOCTPUPYIOLINX
XAMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUii
1 TEHETUYCCKOM CBSI3H
OpPTraHUYECKUX BEIIECTB
Pa3HBIX KJIaCCOB.

3. PacyeTHbIe 3aa41 1O
YPaBHEHUSIM PEAKIIHii C
Y4aCTHEM OPTaHHYECKUX
BEIICCTB.

4. JIaboparopnas pabota
“IIpeBpameHus
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

6.3

OK 01
OK 02
OK 04
[IK 2.2

WNnentuduxanus
OpraHUYECKUX BELIECTB,
HUX 3HAYCHUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJICTBEHHOMN
JeITEIbHOCTH YeJIoBeKa

Hccnenosats
KaueCTBEHHbIC PEAKLIUU
OpraHUYECKUX
COCIMHECHU I
OTJIENBLHBIX KJIACCOB

1.IIpakTuko-
OpPUEHTHPOBAHHbIE 33/1aHUS
10 COCTaBJICHUIO
XMUMHUYECKHX PeaKIii ¢
y4acTHEM OpPTaHUYECKUX
BEIIECTB, B T.U.
WCTIOIB3YEMBIX JUTS UX
UIACHTU(PUKAIUU B OBITY U
MPOMBIIICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxarms
OpPraHUYeCKUX COeTMHEHUN
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THunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHnusi .
MeponpHUsITHI
OTJICIIBHBIX KJIACCOB”
Il | IlpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/lePKaHMe (COAepPKaAHNE MPUKJIATHOIO
MO/1YJIfA)

7 Paszpnen 7. OuenuBarp 3amura keiica (c yueTom
Xumus B ObITY U MOCJeCTBUSA Oyayuei
NMPOU3BOJACTBEHHOM OBITOBOM U npogeccuoHAIbLHOM
NeATEIHLHOCTH MPOU3BOACTBEHHOI JAesITeJIbHOCTH)
YeJI0OBEKA IeATeIbHOCTH

YeJI0BEKA ¢ MO3UIIUIA
IKO0JIOrn4ecKoi
0€e30macHOCTH
OK 01 |[Xumwus B ObITY U OneHuBarhb Keiic (¢ yuerom Oynymieit
OK 02  |[mpou3BOACTBEHHOM MOCIICACTBHSI OBITOBOM  [TIPpOdeCCHOHATBHON
OK 04  |nedAreiabHOCTH YEJIOBEKA (M MPOU3BOJICTBEHHOM |IE€ATEIBHOCTH)
OK 07 JEATEIbHOCTH TEMBI KEHCOB:
IIK 2.2 YyeJoBeKa ¢ MO3UIUN 1. IToTemnenue KIMMara u
DKOJIOTHYECKOMN BBICBOOOXKICHHE Ta30BbIX
0€30IMacHOCTH TUAPATOB CO JIHA OKEaHa.

2. bynymme MaTepualtbl IS
aBWa-, MallMHO- U
pUOOPOCTPOCHUSI.

3. HoBsle maTepuaisl s
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MPenapaToB
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