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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILJIAHBI

1.1. MecTto AUCHMIVIMHBI B CTPYKTYpe OCHOBHOIi  mpodgeccHOHAIbHOI
o0pa3oBaTeIbHOM NPOTrPaMMBbI

OOmeoOpa3oBarenbHas AUCHUIUIMHA «XHUMHUS» H3ydaeTcss Ha 0a30BOM YpOBHE B
00111e00pa30BaTeIbHOM UK€ Y4eOHOI0 MJIaHa OCHOBHOM NMpodeccHoHaIbHONW 00pa3oBaTeIbHON
NporpaMmbl  YKpynHEHHbIX rpynn B cooTBeTcTBUM ¢ PI'OC CIIO 09.02.11 Paspadorka m
yIpaBJieHHEe IPOrpaMMHBIM o0ecreyeHueM

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIINHbI
1.2.1. Heau u 32124 AUCHUILIMHBI

Coneprkanue nmporpaMMbl 00111e00pa30BaTEIbLHOMN TUCIUILTUHBI « X UMHUS HAIIPaBJICHO Ha
JIOCTMKEHUE CIEAYIONIUX LeJIei:

- (GOopMHUpPOBAHUE CUCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBJISIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOM JiexaT KIIIOYEeBbIE MOHSATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE W MOHUMaHUE
CYIITHOCTU JOCTYMHBIX 00OOIICHHI MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJIEHUE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- dbopMUpOBaHHE U pa3BUTHE MPEACTABICHUI O HAay4HBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUECKUX PEAKIINi, HEOOXOAMMBIX JIJISl MPUOOPETEHHS] YMEHUN OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XMMHYECKUX SBJICHHUI, MMEIOIIHUX MECTO B MPUPOJAE, B MPAKTUUYECKON U
MMOBCEIHEBHOM JKU3HU,

- pa3BUTHE YMEHHMA M CIIOCOOOB MAESITENBbHOCTH, CBA3AHHBIX C HAOTIOJECHHEM H
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOMI0IEHUEM TPaBUI 0€30MacHOr0 OOpaIIeHus C
BEICCTBAMH.

3agaun QM CHUNINHBI:

1) chopMUpOBaTh TMOHHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHS] XUMHUYECKHX
MIPOLIECCOB U ABJICHUI B OKPYXAIOIEH Cpesie, a TAKXKE UX CBSI3b C LIEJIOCTHONW HayYHOU KapTUHON
MHpa U IPYTUMH €CTECTBEHHBIMU HayKaMu;

2) pPa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPTAaHHMYECKUX U OPTraHUYECKHUX
BEIIECTB, ypPaBHEHUS XUMHUYECKHX pEAKIHi, OOBSICHITH HUX CMBICT, HWHTEPIPETHPOBATH
pe3ynbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKH MPOBEACHUS MPOCTEUIIINX XAMHYECKHAX
SKCTIEPUMEHTAIBHBIX HMCCIICIOBAHUM C COOJIOJICHUEM TMpaBUJl OE30MacHOTO oOparieHus: ¢

BEIIECTBAMH U JIAOOPATOPHBIM 000PYJOBAHUEM;



4) pa3BUTh YMEHHS HAaxOIWTh, aHAIM3UPOBAaTh M WCIIOJIB30BaTh HH(OpMAIIHIO
XUMHYECKOTO XapakTepa M3 Pa3IUYHbIX WH(OPMAIMOHHBIX HWCTOYHUKOB, BKJIIOYAs Y4COHYIO
JTUTEpaTypy, HAydHbIC TyOIUKAIUU U HHTEPHET-PECYPCHI;

5) chopMHpOBaTh yMEHUS MPOTHO3MPOBAThH IOCIEACTBHS CBOCH ICATEIBHOCTH W
XUMHYECKHX TPUPOIHBIX, OBITOBBIX W TPOHM3BOJCTBEHHBIX IMPOIECCOB, YUUTHIBAas BO3MOXKHBIC
IKOJIOTHYECKUE U COITUAIBHBIE BO3ACHCTBHS,

6) chopMUpOBAaTh TIOHMMAaHWE 3HAYUMOCTU JIOCTIDKEHUN XUMHYECKOH HAyKu H
TEXHOJIOTUH JUIsl Pa3BUTHS COLMAIBHON M TPOM3BOJICTBEHHOH cdep C yMEHHEM NPUBOIUTH
PUMEPBI UX IPUMEHEHUSI B PA3JINYHBIX cepax KU3HH.

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHUsI 00111€00pa30BaTeIbHON THCHUILIUHBI B
coorBeTcTBMU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HayeHHe 0OIIcOOpa3oBaTelIbHAs JNUCIHHUILIMHA «XUMHS» HUMEET TpHU

dbopmupoBanuu u pazsutuu OK.



Koa n
HAHMEHOBaHHeE
(popmupyembIx
KOMIIeTeHIN

HHaHpreMble pe3yJbTaThbl 0OCBOCHUA TUCHUIIJINHBI

Oo0mrue

III/ICIII/IHJII/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
JeSATeTbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHbI OTPAKATH B YACTH:
TPYAOBOr0 BOCTIMTAHHUSA:

TOTOBHOCTb K  TPyAy, OCO3HAaHHWE  IIEHHOCTHU
MacTepcTBa, TpyAoIo0ue;
TOTOBHOCTb K aKTHBHOMN JeSITeIbHOCTH

TEXHOJIOTMYECKOM M COLMAJIBHON HANpaBIIEHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSTENIbHO BBIIOJIHATh TAKYIO JACSITEIbHOCTD;
MHTEpPEC K pas3IHuHBIM cdepaM TpodeccHOoHaTHHON
JESITEIbHOCTH.

MertanpeaMeTHble pPe3yJabTAaThl J0JIKHbI 0TPAKATH:

OBJjaneHue

YHHBepCaJbHBIMHU y4eOHbIMHU

NMO3HABATEJILHBIMH AelCTBUSIMM:
a) 6a30BbIe JIOTHYeCKHeE JAeCTBHUS:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHIGCTB CHHBIfI HpI/I3HaK NN
OCHOBaHUs JUId CpaBHEHHS, KilaccuDUKalMu U
00001IeHMS;

OTIPENIETIATH IENH JIeATeTLHOCTH, 33/1aBaTh MapaMeTphl
Y KPUTEPUU UX JTOCTHIKEHHUS;

BBISIBIIATH  3aKOHOMEPHOCTH U TIPOTUBOPEUYUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLIEHUBATh PUCKHU
MHOCJIENCTBUN IEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

JAucuMmimHapHble pe3yJbTAThl J0JKHBI OTPAXKATh:

ITP6 01. chopMUPOBAHHOCTh NPEICTABICHUA: O XUMHYECKOU
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpA, POJIU
XUMHUHM B TIO3HAHWUU SIBJICHUM MNPUPOABI, B (OPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIMMO AJIs pelIeHHs] TPAKTHIECKHX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHONICHHWS K CBOEMY
310POBBIO U IPUPOJHOM Cpee;

IIP6 02. BiageHue CUCTEMON XMMHYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
9JIEMEHT, aTOM, D3JEKTpOHHAas o000JoYKa aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
AJIEKTPOOTPHUIIATEIFHOCTD, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASE Macca, MOJIAPHBINA 00bEM, YTIepOAHbIN
ckener, (GyHKIMOHAJIbHAS TPyNIa, pagudKal, HW30Mepus,
M30MEpbl, TOMOJOTUYECKUM psii, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPO/I- M a30TCOJEpIKalle COEIWHEHUs, OWOJIOTMYECcKU
aKTUBHBIE BeIlIeCTBA (YTJIEBOABI, KUPBI, OEIKH), MOHOMED,
MOJUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COEIMHEHMS, KPHUCTAJIMYECKasl peIIeTKa, TUIIbl XWMHYECKHX
peakiuit (OKHCIUTENbHO-BOCCTAHOBUTEIIBHEIE, IK30-U
SHAOTEPMHUYECKHE, PEaKIMH HOHHOTO OOMEHa), pacTBOD,
AJICKTPOJIUTHI, HEIJICKTPOJIUTHI, AJIEKTPOIUTHYECKAS
JUCCOIMAIs,  OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON PEaKIUUd, XUMHUYECKOE PAaBHOBECHE), TEOPUH H
3aKOHBI (TEOpUSI XUMHUYECKOTO CTPOEHHUSI OPraHUYeCKHX
Bemects  A.M. bytiepoBa, TeOpUs  DIEKTPOIUTHYECKOM
Juccounanuu, nepuoanueckui 3akod .M. Menneneesa, 3akoH
COXpaHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJHYECKUN SI3BIK
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BJIQJICTh HAaBBIKAMU YYE€OHO-HCCIIEIOBATEIILCKONW U
NPOCKTHON JIEATENBHOCTH, HaBBIKAMHU pa3peIIeHUs
po0Jem;

BBISIBJISITH ~ NMPUYUHHO-CIICAICTBEHHBIE  CBS3M U
aKTyaJIM3MpOBaTh 3ajiady, BBIIBUTATh THUIIOTE3y ¢
pellleHus, HAXOIUTh aPTYMEHTHI JUIsl JOKa3aTeIbCTBA
CBOMX yTBEP)KICHUH, 3a7aBaTh MapaMeTpbl |
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHHS 3a1a4K
pe3yJIbTaThI, KPUTHYECCKH OLICHUBATh ux
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH H3MCHEHHE B HOBBIX
YCIIOBHSIX;

YMETh TICPEHOCHTHh 3HaHWUS B II03HABATCIBHYIO U
MPAKTHIECKYIO 00JIaCTH KU3HEICATSIIBHOCTH.

XUMHUH, (aKTOJIOTMYECKHE CBEACHUS O CBOICTBax, COCTaBe,
HOJYy4eHUH ¢ Oe30IaCHOM HCIOJb30BAaHMM  BAXKHEHIIHMX
HEOPTaHMYECKUX U OPraHMYeCKUX BEUIeCTB B OBITY U
IPaKTUYECKOH J1eATeIbHOCTH YElIOBEKa,

I1P6 03. chopMUpPOBAHHOCTb YMEHHI BBIABISTH XapaKTepHBIC
NpPU3HAKU U B3aUMOCBS3b H3YYEHHBIX IOHATUH, NPUMEHATbH
COOTBETCTBYIOIIME OHATHUS MIPH ONIMCAHUU CTPOCHUS U CBOHCTB
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB M UX MPEBpaIlECHUN;
BBISBIISITH B3aWMOCBSI3b XMMUYECKHX 3HAHUH C TOHATHSAMH H
IPEACTaBICHUSAMH JIPYTUX €CTECTBEHHOHAYUHBIX IIPEIMETOB;
nP6 04. cdhopMHPOBAHHOCT, YMEHUW  HCIIOJIH30BATH
HalMEHOBAHUS XUMHUYECKUX COEAMHEHUH MEXIyHapOIHOrO
COK03a TEOPETUYECKOM M NPUKIAJTHOM XUMUU U TPUBUAJIBHBIC
Ha3BaHMs BAKHEWIIMX BELIECTB (3TUJIECH, alleTHIIEH, INIMLEPUH,
¢beHon, Gopmanbaerna, ykCycHasi KUCIOTa, TIHMIWH, YTapHBIH
ra3, YrJIeKUCIIbIi ras, aMMHak, TalleHas HW3BeCTb, HeralieHas
U3BECTh, THTHEBAsI COJAa W JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYeCKUX U OpPraHWYECKHX BEIIEeCTB, YPaBHEHUS
XUMHAYECKUX peaKiuii, OOBSICHIATh MX CMBICI; IMOJITBEPKIATh
XapaKkTepHbIe XUMHYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOIMMH JKCIIEPUMEHTAMHU U 3aIUCIMHU YpaBHEHUI
XUMHUYECKHX PeaKIuii;

nP6 05. chopmupoBaHHOCTH YMEHHUM  YCTaHABIWBATH
HNPUHAAIEKHOCTh U3YYEHHBIX HEOPTaHUUECKUX U OPIraHUYEeCKUX
BEIIECTB K ONPEICICHHBIM KJIaccaM M TPYIIaM COEeIWHEHHIA,

XapaKTCpU30oBaTb HX COCTAB U BaKHEHIIIHE CBOﬁCTBa;
OMpeacIATb BUABI XUMHUYCCKHUX CBs3eH (KOBaJ'IeHTHaSI, HWOHHAas,
METALIIM4YCCKasd, BO,Z[OpO,Z[HaH), THIIBI KPpUCTATNINICCKUX

PELIETOK BEHIeCTB; KJIacCu(UIUPOBATh XUMHUUECKHUE PEAKIIUH;

I1P6 07. chopMUpPOBAaHHOCTh YMEHHI MPOBOJIUTH PACUETHI 11O
XUMHYECKUM (pOpMysiaM U ypaBHEHUSIM XUMHUECKUX PEaKIHi ¢
UCIOJIb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTEePU3YIOIIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00ObeMa
(HOpManbHblEe  yCIIOBHS) Ta30B, KOJMWYECTBA  BEILECTBA,
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HCIIOJIb30BAaTh CUCTCMHBIC XUMHWYCCKUEC 3HAHUA U IMPUHATUSA
peH_IeHI/Iﬁ B KOHKPCTHBIX XN3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
UHTEPIIPETANH
uHbOpMaUU U
nH(pOpMaLIMOHHBIE
TEXHOJIOTUH JIJIS
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JesITeIbHOCTH

JIn4HOCTHBIE Pe3yJIbTaThl JOJLKHBI OTPAKATH B YACTH:

HEeHHOCTH HAYYHOI0 MO3HAHUS:

— ¢(hopMUPOBAaHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKl U OOILIECTBEHHOW MPAKTHUKU, OCHOBAaHHOI'O Ha
JMajore KyJlbTyp, CHOCOOCTBYIOLIEIO OCO3HAaHUIO
CBOEr0 MECTa B IOJUKYJIbTYPHOM MHPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM W  YHUTATEIbCKOU
KyJbTYpbl Kak CpeACTBa B3aUMOJCHCTBUS MEXIY
JIOJIbMU U [T0O3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yJbTaThl J10JAKHbI 0TPAXKATH:

OBinanenue YHHBEPCAJIbHBIMH Y4eOHBIMU

MO03HABATEJILHBIMH JAeliCTBUSIMU:

B) pa6ora ¢ ungopmanmeii:

— BIAJETh HAaBBIKAMM IMOJy4YeHHs UHGPOpMaLUU U3
VUCTOYHUKOB  Pa3HbIX  THUIIOB,  CAaMOCTOSITEIBHO
OCYIIECTBIISATh TOUCK, aHalIW3, CUCTEMaTU3alHUI0 U
UHTEpHpeTalnio MH(OPMAMKU pa3IUYHBIX BHJIOB U
dbop™m mpeacTaBIeHNUS;

— €O03/aBaTh TEKCTHl B Pa3lIMYHbIX (popMaTax ¢ y4yeTom
Ha3HaueHUs HMHQOpPMaLUM M LEJIeBOH ayJUTOpPHUH,
BbIOMpas ONTUMaJIbHYIO (OpMYy TMpEACTAaBICHUS U
BU3YaJTU3aIIH;

— OLIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(pOpMallii, €€ COOTBETCTBHE IMPaBOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

— BIAJeTh HaBbIKAMU PACIIO3HABAHUA U  3aAIIUTHI
uHpopManuy, UHGPOPMAIMOHHON  GE30MacHOCTH
JUYHOCTH.

JAucnumimmHapHbie (NpeaMeTHbIe) Pe3ybTAThl U J0JIKHBI
0TpaKaTh:

IIP6 06. BiageHUME OCHOBHBIMU METOJIAMH HAYYHOTO MO3HAHUS
BEIIECTB M XUMHUYECKUX SIBIICHUU (HAONIIO/JICHUE, M3MEPCHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHI MPOBOJUTH PACUETHI 11O
XUMHYECKUM (pOopMyIaM U ypaBHEHUSAM XUMHYECKHUX PEaKIUH C
UCIIOJIb30BaHUEM (DU3UYECKUX BEJIMYUH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBemMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBAa  BELIECTBA;
UCIIONb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS ISl MPUHATHS
pelIeHN B KOHKPETHBIX KU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

P66 08. chopMupoBaHHOCT, YMEHUW TUIAHUPOBATH W
BBIMOJHATh ~ XMUMHYECKUH  DKCIEPUMEHT  (MIpeBpalIeHUs
OpraHWYECKUX BEIIECTB IIPH HarpeBaHUU, TIOJYUCHHUE ITUJICHA U
U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU Ha allbJICTUbI,
KpaxMajl, YKCYCHYIO KHCJIOTY;, J€HarTypaiusi O€JIKOB Tpu
HarpeBaHUM, LIBETHBIE PEAKIMU OEJNKOB; MPOBOJUTH PEAKIUU
HOHHOTO OOMEHa, OMNpeNeNsITh Cpeay BOJHBIX PacTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KAaTHOH aMMOHWUS; PEeIIaTh JKCIEPUMEHTATbHBIC
3aiauun no reMam "Mertamisl" n "HeMeramisl") B COOTBETCTBUU
C TpaBWIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpaIeHUH C
BEIIECTBAMH U JIA0OpaTOPHBIM 000PYIOBAHHUEM; MPEACTABIATH
pe3yabTaThl XHMHYECKOTO JKCIEepuMeHTa B (opme 3ammcu
YpaBHEHUU COOTBETCTBYIOIIMX peakuuid u QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE DTHX PE3YJIHTATOB;

P66 09. cdhopMUPOBAaHHOCT, YMEHHUS  aHAU3UPOBATH
XUMUYECKYI0O  HMHPOpMAlMIO, TOIyd4aeMyl H3  pa3HbIX
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MCTOYHUKOB (CPEACTB MacCcOBOM MHpOpManuu, ceTb IHTepHET U
Apyrue).

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHbI OTPAKATH B YACTH:

rPaKIAHCKOTr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTU COBMECTHYIO JICSITECIIBHOCTH B
WHTEpecax rpakIaHCKoro oOIIEeCTBa;

— YyMEHUE  B3aUMOJCICTBOBAaTh C  COLMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUAMHU H
Ha3HAUYCHUEM.

MeTanpeaMeTHble pe3yabTaThl J0JKHbI 0TPAXKATh:

OBjajleHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH

JeHCTBUSAIMU:

0) coBMeCTHas 1eITeJIbHOCTD:

— TOHUMATh U UCNOJB30BaTh IPEUMYIIECTBA KOMaHHOU
Y MHAUBHUIYabHON pabOTHI;

— TIpUHUMATh 1M COBMECTHOH  JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS MO €€
JTOCTH)KEHUIO: COCTaBJIATH JIa"H IeWCTBHUM,
pacupenensaTb poJid C Yy4eTOM MHEHUH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI.

OBjianeHue  yHUBepPCAJIbHbIMHU peryJIiTUBHbIMH

JeHCTBHUAMM:

r) NPpUHATHE ce0s M APYrUX JI0Jei:

— TPUHUMATh MOTHBBI U ApTYMEHTHI JIPYTUX JTIOJEH TTPH
aHaJIN3€ PE3YNbTATOB JICATEIBHOCTH;

— TIIpU3HaBaTh CBOE MpaBO U MpaBO APYrUX JIOAEeH Ha
OIINOKH,

— pa3BHBaTh CIIOCOOHOCTh TMOHUMATh MHP C TO3HUIIHH
JIPYToro YeioBeKa.

I[I/ICIII/II[.]'[I/IHapHLIe (npeuMeTHme) pe3yjJbTaTbl U J0JKHbI

0TPakKATh:
P66 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs

OpPraHWYECKUX BEIIECTB IIPHU HarpeBaHUU, MOJYUCHHUE STUJICHA U
U3YyYEHHE er0 CBOMCTB, KaUeCTBEHHbIC PEaKIIMK Ha ajbJACTUIbI,
KpaxMmaj, YKCYCHYIO KHCIOTY; JIeHaTypaiusi O€JIKOB Ipu
HarpeBaHUM, LIBETHbIE PEAKIMH OEJKOB; MPOBOJUTH PEAKIUU
MOHHOTO OOMEHa, OIpeAeNiATh Cpely BOAHBIX PaCTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KAaTHOH aMMOHUS; pEeIIaTh JKCIEPUMEHTATbHBIC
3amayn o TeMaM "Mertamibl" u "HeMeTtamnsl'") B COOTBETCTBUH
C TpaBWJIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpalIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYAOBaHUEM; MPEACTABIATH
pe3yabTaThl XHMHMUYECKOTO SKCIepuMeHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuid u QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIHTATOB.




OK 07.
CopelicTBOBaThH
COXPAaHEHHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HaHUSI 00
W3MCHECHUU KIIUMaTa,
TIPUHIIMUIIBI
OepeKIIMBOTO
MIPOU3BOJICTBA,

3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JIN4HOCTHBIE pPe3yJdbTaThl J0JI’KHBI OTPAKATh B YaCTH:
IKO0JOIrH4e¢CKOro BOCriiTaHus :

C(OPMHPOBAHHOCTh ~ AKOJOTHUYECKOW  KYJBTYPBHI,
IIOHUMAHUE BJIMUSAHUSA  COLMAIBHO-D)KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHME IPUPOJHON M COLMAIBHOU
cpelbl, OCO3HaHHE  TIJ00aJBHOrO  XapakTepa
9KOJIOTUYECKUX MPpOoOdIIeM;

IUIAHUPOBAHUE M OCYILECTBJICHHUE JEHCTBUHM B
OKpYXalollled CpelJe Ha OCHOBE 3HAHMs Lelel
YCTOWYMBOIO pa3BUTUS YEIIOBEUECTBA;

AKTUBHOE HENpPUATHE NECHCTBUM, NPUHOCAIIUX BpPE.
OKpYXarollen cpene;

yMeHUue IIPOTHO3UPOBATh
DKOJIOTHYECKUE  TIOCIEICTBUSA
JENCTBUH, IPEAOTBPAILATh UX.

HeOJIaronpusTHHIE
HPEANPUHAMACMBIX

MeTaHpe)IMeTHbIe pe3yJjbTaThbl J0/7KHBI OTPAYKATD:

OBJ1aieHne

YHUBepPCAJbHBIMH y4eOHbIMHU

NMO3HABATEJbHbIMHU JAeliCTBUSIMM:
B) padora ¢ nHpopManmei:

UCTIONIB30BaTh  CpeACTBa  MHPOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpraHM3aIMOHHBIX 33/1a4 ¢ COONII0IEHNEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBHI,
pecypcocOepexeHns, MPaBOBbIX W ITHYECKUX HOPM,
HOPM HH(OPMAIIMOHHON 0€30IacHOCTH.

JAucuumimHapHble (IpeaIMeTHbIE) Pe3yJbTAaThbl M JI0JKHbBI
0TpakKaATh:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHHUI: O XUMUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMHUHM B TIO3HAHWW SIBJICHUW TPUPOABI, B (POPMUPOBAHUU
MBILIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIbHOMI
rPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pelICHUs MPAKTUYECKUX 3a1a
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

IIP6 10. cdopmMupoBaHHOCTH yYMEHHUH COOMIOIATh MpaBHIIa
9KOJIOTMUYECKH 11eJ1eCO00pa3HOro MOBEACHUS B OBITY U TPYA0BOI
JEATEIbHOCTH B LEJIAX COXPaHEHUs CBOEro 3J0pOBbs U
OKpY>KaloIlle TMPUPOJHOM Cpe/bl; YYHUTHIBATH OIMACHOCTH
BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OINPEJCICHHBIX BEILECTB,
MOHUMAasi CMBICI IIOKa3aTeyid MPENeIbHOM  JIOMYCTUMOM
KOHLIEHTpaL1u.
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM

JANCHUITVIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

. O0BeM B

Buna yueOHoii padoThl
yacax

O0bém o0pa3oBaTeIbHON NPOrpaMMbl THCHHUTLINHBI 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. Y..
TEOPETHYECKUE 3aHATHS 28
MPaKTUYECKUE 3aHATUS 32
IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue 3
MPUKJIAJTHOI0 MOIYJIfA)
BT. Y..
TEOPETUYECKHE 3aHATHS 4
MPAKTUYECKHUE 3aHITUS 4
CamocrosiTeibHas paGora 4

IIpomeskyTouHnast arrecTanus (11 depeHIMPOBAHHBIN 3a4eT)
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2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

HaunmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U Po¢ecCHOHATBHO OPHMEHTHPOBAHHOE),
J1a00paTOpHbIe M NPAKTHYECKHE 3AHITHS, IPUKJIATHONH MOAYJIb

O0LéM
4acoB

dDopmHpyeMble
KOMIIETCHIIUH

1

2

4

Coaep:xaHue y4eOHOro MaTepuaJia

64

Pasznesa 1. Teoperuyeckue 0CHOBbI XUMHH

22

Tema 1.1.
OcCHOBHEBIE
XMUMHAYECKHUE ITOHATHUSA
U 3aKOHBI, CTpOEHHUE
aTOMOB  XHMHYECKHUX
9JIEMEHTOB

Coaep:xaHue y4eOHOIro MaTepuaJia

XUMHYECKHUH dJIeMEHT. ATOM. Sapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0UKa. DHEPTreTUYECKHE
YPOBHH, TIOJIypOBHH. ATOMHBIE OpOUTANH, S-, p-, d- 31eMeHTbl. OCOOCHHOCTU pacIpeaeIICHUs
AJNIEKTPOHOB MO OpOUTANSAM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
KoHpuryparusi atoMoB. OCHOBHBIC XUMUYECKUE 3aKOHBI

IlpakTH4yecKkue 3aHATHSA

[Ipaktuueckas pab6ora Ne 1. «OCHOBHBIE KOJUYECTBEHHBIC 3aKOHBI B XMMHH W PaCUEThl IO
YPaBHEHUSAM XUMHUECKUX PEAKIIUI».

OTHocuTeNnbHBIE ATOMHAsE U MOJIEKYJIsipHas mMacchl. MossipHast macca. KosnnuecTBo BeliecTsa.
MaccoBast fons BemiecTBa. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHOCHUTENbHAS
IJIOTHOCTH ra3oB. Pacuersl M0 ypaBHEHUSAM XMMHUYECKUX PEAKIMI C UCIIOIb30BaHUEM MaCcCOBOM
JI0JIM BelIecTBa, 00beMa (HOpMaJIbHbIE YCIIOBUSI) 'a30B, KOJUYECTBA BELIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
U [Tepnoanueckas
CHUCTEMAa XUMHYECKHX
anementoB . N
MeneneeBa, ux CBA3b
c COBPEMEHHOMN
TeOpUei CTpOEHUs
aTOMOB

ConepxaHue y4eGHOro MaTepuaJjia

HpaKaneCKne 3AaHATHUSA

ITpakTryeckas pabota Ne 2. «/3yueHne nepuoANYECKMX 3aKOHOMEPHOCTEH 1 MX B3aUMOCBSI3HU CO
CTPOCHHEM aTOMOBY.

Ilepuognueckas cucrema xumMuueckux aneMeHToB /.M. MenneneeBa. CBs3p NMepUOANYECKOTO
3aKkoHa U [lepnonueckoi CHCTEMbl XUMUYECKHX DJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHsI CBOWCTB XMUMMYECKHX 3JEMEHTOB, 00pa3yeMbIX HMHU
MIPOCTBIX M CJIOKHBIX BEIIECTB IO Tpynnam u nepuoaam llepnoanyeckon cucremsl. 3HaUEHUE
MIEPUOJAUYECKOr0 3aKOHA U CUCTEMBI XMMHMUYECKUX 3JIeMeHTOB J[.M. MeHaeneeBa B pa3BUTHUH
HayKU.

VYcTaHOBIEHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX DHJIEMEHTOB U MEPUOAUYECKUM
M3MEHEHUEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHNUI B COOTBETCTBUH C MOJ0KEHUEM
[Iepnonnueckoi cucreMsl. Perienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA
XapaKTepU3alUl0 XHMMHUYECKUX D3JIEMEHTOB «Merammnueckue / HEMETaJJIMYeCKUe CBOMCTBA

OK 01
OK 02
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XMMHUYECKUX 3JEMEHTOB B COOTBETCTBMM C MX 3JIEKTPOHHBIM CTPOCHHUEM U IOJO0XKEHUEM B
IIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHToB J[. M. MenneneeBa»

Tema 1.3.

Ctpoenne  BeliecTBa
51 npupoaa
XAMHYECKOH  CBA3U.
MHuoroob6pasue
BEIIECTB

Conep:xaHue y4eOHOIro MaTepuaJia

Crpoenue BemiecTBa. XUMUYECKas CBsI3b. BUIbl XUMUYECKOM CBSA3M (KOBAJICHTHAs! HEMOJISIpHAs
U TIOJIApHAsi, MOHHAs, MeTaJuinueckas). Mexann3mbl 00pa3oBaHMsl KOBAJICHTHON XHMHUYECKOM
cBsi3u  (OOMEHHBIM ¥ JOHOPHO-aKIENTOpHBINH). Bogopomnas cBsi3b. BaleHTHOCTH.
DneKTpooTpruIaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI M AHUOHBI

HpaKanecmle 3aHATHUSA

[IpakTuueckas pabora Ne3. «CtpoeHue BellecTBa U MPUPOIa XUMHUECKOHN CBSI3N».
JleMoHCcTpauus Mozeneld KpPUCTAJUIMUYECKUX DPELIETOK: HMOHHOM (XJIOpHJ HaTpus), aTOMHOM
(rpadut u anmaz), MOJEKYIAPHOU (YIJIEKUCIBIA ra3, HOJ), METAIUIMYECKON (HaTpHil, MarHHii,
Menpb). Pemenne mpakTHYecKuX 3aJaHui Ha COCTABJICHHE AJIEKTPOHHO-TpaduuecKux Gpopmyi
3JeMeHTOB 14 nepuoaoB

OK 01

Tema 1.4.
Knaccudukanms,

u HOMEHKJIATypa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus HeopraHmdeckux BemlecTB. HoMeHKIIaTypa HEOpPraHHYECKHX BEIIECTB
(oKcHIBI, THJIPOKCHJIBI, KHMCIOTHI, coyii). BellecTBa MOJEKYISIpHOTO W HEMOJEKYJISPHOIO
CTpoeHus. ATperaTHble COCTOsIHUS BeriecTBa. Kpucrannnueckue u amop@Hble BelecTBa. 3aK0H
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJIspHas,
MOHHAs1, MeTaJUIn4YecKas). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUIMYECKON PeIIETKH

HpaKaneCKne 3AaHATHUSA

ITpakTruyeckas pabora Ne4. «HomeHks1aTypa HEOPraHUUECKUX BELIECTBY.

Pemenune mnpakTuyeckux 3ajaHuil MO Kiaccu(UKalMM, HOMEHKJIATYype M XUMHUYECKUM
¢dbopMynaM HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KJIaccoB (yrapHblil ras, yrieKHcibli ras,
aMMHaK, raieHasi U3BecTb, HeralleHasl U3BeCTb, IMThEBAsl COJla M APYTUX): Ha3BaHUS BELLECTB
no mexayHaponHoi (MIOITAK) unu TpuBHambHONH HOMEHKJIATYpe U COCTaBIeHHE (OPMYIIbI
XUMHUYECKHUX BEIIECTB, OINpeiesieHue NpUHAJIeKHOCTH K Kiaccy. llouck uHdopmanuu mo
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyinaM. AHAIN3 XUMHUYECKOW nH(pOopMaIuy,
MOJIy4aeMOi M3 pa3HbIX HUCTOYHUKOB (CpencTB MaccoBod uHGopMmanuu, cetb MHTepHeT u

JApyrue)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

XuMuueckas peakus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKL[I/Iﬁ B HCOpTaHH‘{CCKOﬁ n
OpFaHI/I‘IeCKOI\/II XAMUHN. 3aKOHBI COXpPaHCHUA MACCbl BCHICCTBA, COXPAHCHHA U IPCBpAlICHUA

OK 01
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OHEPIYH IIPpHU XUMHUYCCKUX pCAKIUAX. OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKuu (ypaBHeHI/IH
OKHCJICHHUA-BOCCTAHOBJICHU A, CTCIICHDb OKHCJICHUA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIMKM B IPHPOAC, IMPOMU3BOACTBCHHBIX IIpOoHECCaxX U
KU3HCACATCIIBHOCTH OpFaHI/IBMOB)

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuidi. XHUMHUYECKOE
paBHOBeEcCHE

Copep:kaHue y4eOHOIro MaTepuaJia

CKOpoCTh peakIuy, €€ 3aBHUCUMOCTh OT Pa3lUYHBIX (DAKTOPOB: MPHUPOABI PEarHPYIOIIHX
BEILIECTB, KOHLUEHTPALMU PEarupyrollux BELIECTB, TEMIIEPATypbl M IUIOIIAJNA PEAKLIHUOHHOU
moBepxHOCTU. TertoBsie A3PGEKTH XUMUIESCKIX PEAKIIHIA: SK30- U YHIOTCPMUICCKUE PEaKIINH.
OOpatumble peakiuu. XuMudeckoe paBHoBecue. DakToOppl, BIUAIOINIME HA COCTOSHUE
XUMHUYECKOTO paBHOBECHs (KOHILIEHTpAIMs PEareHTOB WJIM MPOJIYKTOB pEaKIUH, JaBJICHHE,
temneparypa). [Ipunnun Jle Hlatense

HpaKanecmle 3aHATHUSA

[Ipaktuueckass pabora NoS. «BnusHue pa3iauuHbIX (PAKTOPOB Ha CKOPOCTh XHUMHUYECKOM
peaKIm.

Pemennie mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHWil Ha aHanu3 (HaKTOPOB, BIHAIOMIUX Ha
M3MEHEHNE CKOPOCTH XMMHYECKON peakiuu. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIK OT
MPUCYTCTBUSl KaTalnu3aTopa Ha NPHUMEpPE paslioKEHUs MEpPOKCHUIAa BOJIOpPOJAa C TOMOIIBIO
JTUOKCHJIa MapraHila W KaTajas3bl. PelieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmenenue npuHipna Jle-Illatenbe a1 HAXOXKACHUS HAMPABICHHS CMEIICHUS PAaBHOBECHS
XUMUYECKON peakIuu U aHaAIN3 (aKTOPOB, BIUSIONIUX HA CMEIIEHNE XUMHUECKOTO PAaBHOBECHUS

OK 01
OK 02

Tema 1.7.

PactBopsl, TEOpHUs
3JIEKTPOJIIUTUYECKON
JIUCCOITAITNT T HOHHBIH
oOMeH

Conep:xaHue yueOHOro MaTepuaJia

PactBOphl. Bunmbl pacTBOpoOB MO COJEpKaHWIO PACTBOPEHHOTO BeIIeCTBA. PacTBOPUMOCTD.
[lonaTne o nucHepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas A0
BellecTBa B pactBope. [lonarue o BogopoaHoM nokasarene (pH) pactBopa. DiekTpoauTuueckast
aucconnanusi. CUIIbHbIE U Cl1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiuu HOHHOTO oOMeHa

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas padota Nel «lIpuroroBneHnnue pacTBOpOBY.

[IpuroToBneHue pacTBOPOB 3a/IaHHON MacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peaknmii HMOHHOTO OOMEHa, OIpeNeleHue CpeIbl pPACTBOPOB BEMIECTB C  ITOMOIIBIO
YHHUBEPCATHHOTO WHIUKaTOpa (KHUClas, HeHTpaibHas, MIENOYHas). 3aJaHus Ha COCTaBJICHHE
VMOHHBIX peakuuil. PeleHne NnpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha PAaCTBOPHI,
HCIOJIb3yeMbIe B OBITOBOM U MTPOU3BOJCTBEHHON AEITEILHOCTH YEIIOBEKA

OK 01
OK 02
OK 04
OK 07

Pasznea 2. Heopranuueckasi xummusi

10

Tema 2.1.

\ Coaeprxkanue yueOHOIro MaTepuaJa

OK 01
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DHU3HKO-XUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BCIICCTB

Mertaubl. [lonoxxenue wmetamioB B Ilepuoanyeckoil cucTeMe XHUMHYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOCHHS DJICKTPOHHBIX 000JI0UEK aTOMOB MeTaioB. OOmue ¢uznueckue
cBoiicTBa MeTauioB. CIlaBbl METAUIOB. DJIEKTPOXMMHUUYECKUM PSAJl HANPSKEHUM METaJIOB.
XUMHYECKHE CBOMCTBA BAXKHEUIIIUX METAIOB (HATPUM, KAJIUM, KaIbIIUN, MarHUi, alFOMAHUMN,
IIMHK, XPOM, JKelie30, MeAb) U uX coeauHeHud. OOmue crnocoObl TMONMYYEHUS METAJUIOB.
[TpuMeHeHne METaJIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxenne nemeraiuion B [lepronnueckoit cucreme XuMrU4eckux 3yemMeHToB .M.
MenzaeneeBa M OCOOEHHOCTH CTPOCHHS aromMoB. DHU3WYECKUE CBOWCTBA HEMETAJUIOB.
AJIOTponus HEMETAIUIOB (Ha IpUMEpE KUCIOpoa, cephl, hocdopa u yriepona). XuMHUECKUE
CBOWCTBA M IPUMEHEHHUE BAKHEHIITNX HEMETAJUIOB (TaJIOTEHOB, CePhI, a30Ta, hocdopa, yriiepoaa
U KPEMHHs) U HUX COCIUHECHHUH (OKCHUIIOB, KHCJIOPOICOJEPIKAIINX KHUCIOT, BOJOPOIHBIX
coenunenuil). [I[puMeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCIMHEHUM

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB (OKCUIOB, THIPOKCHIIOB,
KHCIIOT, cosled U Ap.). ['eHeTnyeckas CBA3b HEOPraHMYECKHUX BEILECTB, MPUHAISKALINX K
pa3IUYHbIM KJ1accaM. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BEILECTB, BOJOPOIHBIX
COEJIMHEHM, BHICIINX OKCHJIOB M TUAPOKCUIOB

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckas padota Ne6. «DU3NKO-XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBiieHHEe YpaBHEHMH XHMHUYECKMX PEAaKIMH C Y4aCTHEM IPOCTBIX M  CJIOXKHBIX
HEOPraHWYECKUX BEIIECTB: META/UNIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJIOB M
aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEpHBIX T'MIPOKCHUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Maccel BemecTBa Wi 00bE€Ma ra3oB 0 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE WM
00BEMY OJTHOTO M3 YYaCTBYIOLIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOIYKTOB PEaKIUH, €CIU OJHO U3 BELIECTB UMeeT MpUMecH. PerieHre npakTuko-
OpUMEHTHUPOBAHHBIX 3a/laHUN Ha CBOWCTBA, COCTaB, MOJIyu€HHUE M OE30MAaCHOE HCIOJIb30BAHUE
BaXHEHUIIMX HEOPTraHWYECKHUX BEIECTB B OBITY M MPO(eCCHOHAIBHON AESITENbHOCTH YeJI0BEKa

OK 02
OK 04

Tema 2.2.

Conep:kanue y4eOHOIro MaTepuaa

JlabGopaTropHble 3aHATUA

OK 01
OK 02
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Nnentudukanus
HEOPTaHUYECKUX
BEIIECTB

JlaGopaTtopHas padora Ne2 «nenTrdukaiys HeOpraHMIYECKUX BEIIEeCTBY.

Pemrenue sxcriepuMeHTaNbHBIX 337a4 0 XMMHUYECKUM CBOMCTBAM METAJJIOB U HEMETAILJIOB, 110
pacro3HaBaHUIO W TMOJYYEHHUIO COEIMHEHUH METAJIOB M HEMETauIoB (B3auMOJICHCTBUE
THJIPOKCH/IA aTFOMUHUS C PACTBOPaAMH KHUCJIOT H IIeNNoYei,). neHTudukanus HeopraHmuecKux
BEILIECTB C HCIOJIb30BAaHUEM MX (DU3HKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KauyECTBEHHBIX
peaknuii. KauecTBeHHbIE peakIuu Ha Cynb(ar-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOHBI
METaJIJIOB U KATHOH aMMOHUS

OK 04

Pa3nen 3. Teopernueck

He OCHOBBI opramzmecxoﬁ XUMHH

Tema 3.1.
Kiaccudukanms,
CTpOCHHUE u
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Coaep:xanue y4eOHOIro MaTepHuaJia

[Ipenmer opraHnYeCcKOil XUMUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B MOJYYCHUN HOBBIX
BEILIECTB U MarepuanoB. Teopus cTpoeHus opraHnyeckux coeanHeHul A.M. bytieposa, eé
OCHOBHBIC TMONOXkeHUs. CTpyKTypHBIE (DOPMYIBI OpraHUYECKHX BemlecTB. [ omoorus,
n3oMepus. XUMHYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSX: KPaTHbIE CBSI3U, G- U T-CBSI3HU.
[IpencraBieare o KiacCH(PUKAIMU OPraHUYECKHX BemecTB. HOMEHKIaTypa OpraHHYECKUX
COCIMHEHHUI (CHUCTeMaThuyecKas) M TPUBUAIbHBbIC HAa3BaHUS BAXHEHUIINX MpeAcTaBUTEICH
KJIACCOB OPraHMYECKUX BEIIECTB

HpaKanecmle 3AHATHUSA

ITpakTryeckas padora Ne7. «HomeHKk/1aTypa OpraHu4eCKUX BEILECTBY.

O3HakomiieHHE € O0pa3laMM OpPraHMYECKHX BEIIECTB W MaTepuallaMd Ha HUX OCHOBE,
MOJICIMPOBAaHNE  MOJIEKYJd  OpraHMYeCKMX  BelIecTB, HaONIOJeHWe W ONHCAaHUe
JEMOHCTPALIMOHHBIX OMNBITOB IO IPEBPAICHUI0 OPraHWYECKMX BEIIECTB IIPM HarpeBaHUH
(nnaBneHue, oOyrnuBaHue U ropeHue). CocraBieHUE MOJHBIX M COKPAILICHHBIX CTPYKTYPHBIX
(GopMyJl OpPraHMYECKHMX BELIECTB OTAEIbHBIX KJIACCOB, HCIOJIb3YSd MX Ha3BaHUA IO
CHCTEMaTU4YeCKOH W TPUBHAIBHON HOMEHKIAType (STHIIEH, aleTWIeH, TJIHLIEepHH, (eHod,
(dbopManbaerus, ykcycHas KMCIO0Ta, MIMLIKH). PacueTsl npocteiimeit Gopmynnbl opraHu4ecKon
MOJIEKYJIbl, HCXOJISl U3 3JIEMEHTHOT'0 cocTaBa (B %)

OK 01

Pasznea 4. YriieBoaopoanl

10

Tema 4.1.
YraeBogopoabpl M HX
MPUPOJHBIE MCTOUHHUKHU

Conep:xxaHue yueOHOro MaTepuaJia

[IpenenbHBIe YTIEBOAOPOABI (TKAHBI): COCTaB M CTPOCHHME, TOMOJIOTHUYECKHH psia. MeraH u
9TaH: COCTaB, CTpOeHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (peaKIny 3aMeIleHUs U TOPEHNUs),
MOJTyYeHUE U TPUMEHEHUE.

OK 01
OK 02
OK 04
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HenpenenbHble yriieBogopo/ibl (aIKeHbl, aIKaJAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTMUECKUN psiA. DTWIEH U NPONMWIEH: COCTaB, CTPOCHHUE,
(bu3nyecKkre U XMMHUYECKHEe CBOMCTBRA (peakluy THIPUPOBAHHUS, TaIOTEHUPOBAHUS, THAPATAIIH,
OKHUCJICHUS U TIOJIMMEPHU3AIINH) MOJy4YeHUE U TPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3, XUMUYECKOe CTPOCHHUE, CBOMCTBA (peaKIus
MOoJIMMEPU3AIINK), TpPUMEHEHUE (IJIsI CHUHTE3a MPUPOJHOTO U CHHTETHYECKOrOo Kaydyka M
PE3HHBI).

ATNKHUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETHUICH: COCTaB,
XUMHUYECKOE CTpoeHHe, (PHU3NYecKue M XHUMHUYECKHE CBOMCTBAa (peakiuu THIPUPOBAHUS,
TaJIOTCHUPOBAHMS, THUApPATAllMM TOPEHHUs), TOJyuYeHHEe M TNPUMEHEHHE (MCTOUYHHK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)

ApomaTtudeckue yrieBoaoposs! (apeHsl). beHzon u Tonyon: cocTaB, CTpOCHUE, PU3NYECKUE U
XMMHYECKHE CBOMCTBA (peaKy raJoreHUpOBaHNs U HUTPOBAHUSA), MOJIyY€HUE U IPUMEHEHHE.
TokcuyHOCTH apeHoB (BIMsHUE OEH30Ja HA OPraHM3M YeJoBeKa). ['eHeTHueckas CBA3b MEXIY
YIJI€BOIOPOAAMH, IPUHAUICKAIIUMHI K Pa3IMYHbIM KJIaCCaM.

[TpupogHBIe UICTOYHUKH YTIIEBOAOPOIOB. [IpupoaHsii ra3 u nonytHbie HeTsHBIE Ta3bl. HedTh
u e€¢ mpoucxoxaenue. CrocoObl nepepabOTKM HEPTHU: NEPeroHKa, KPeKUHI (TePMUUYECKH,
KaTaquTuueckuit), mnuponus. Ilpoayktel mnepepaboTku HepTH, HUX NPUMEHEHHE B
IIPOMBIIITIEHHOCTH

1 B ObITy. KaMeHHBIH yronb U MPOJYyKTHI €ro nepepaboTKu

Tema 4.2.
DU3HKO-XUMHYECKIE
CBOMCTBA
YTJIEBOJAOPOAOB

Coaep:xaHue y4eOHOro MaTepuaJia

JlaGopaTopHble 3aHATHUS

JIaGopatopHas pabota Ne3 «CBoHCTBa yIrieBOJOPOJOBY.

TpuBHanpHas U MEXIyHapOIHAs HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOTYYEHHUS
yriaeBonoponos. [lomydyenue 3TuneHa U U3y4eHHE €ro CBOMCTB. MoAennpoBaHUE MOJIEKYI U
XUMHUYECKUX MpEBpallleHUul YIiIeBoI0poA0B (Ha IpUMepe TaHa, ITUJIEHA, alleTUIeHa U Ap.) U
raJIO€HONPON3BOAHBIX

OK 02
OK 04

Pasznea S. Kucaoponocoaepxamye oprannyecKkue coeIuHeHus

10

Tema 5.1.
Cnuptel. ®enon

Coaep:xaHue yueOHOIro MaTepuaJia

[IpenensHbIe 0OTHOATOMHBIE CTUPTHI (METAHOJ U 3TAHOJ): CTPOCHUE, PU3NUYECKUE U XUMUYECKHE
CBOMCTBA (peaklMM ¢ aKTUBHBIMU METaJlJIaMH, T'aJIoOT€HOBOJIOPO/IaMH, TOPEHNUE), TPUMEHEHHE.
Bonopoansie cBA3M MEXAY MOJEKyIaMu CHUPTOB. PU3HOIOTHYECKOE IEHCTBUE METAHOJIA U
9TaHOJa Ha OPraHU3M 4eJIOBEKa.

OK 01
OK 07
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MHOroaToMHbIE CIIUPTHI (ITUICHIIIMKOJIb U TIIHIEPUH): CTPOCHHE, GU3MUSCKUE U XUMUUICCKUE
CBOICTBa (B3aHMOI[eI>'ICTBI/Ie CO MMCJIOYHBIMU MCETAlJIaMH, KA4YCCTBCHHAA pPCaKIHA Ha
MHOT0aTOMHbBIC CIUPTHI). DU3NOIOrUYECKOE NCHCTBHE HA OpPraHW3M YejoBeka. [IpuMeHeHue
TJIIMICprUHa U STUJICHIJIMKOJIA.

®enos. CTpoeHHe MOJICKYIbI, (U3NYECKUE U XUMHUYCSCKHE CBOHCTBA (eHosa. TOKCHYHOCTH
¢denona, ero Gpu3noIOrHIECKOE ACHCTBHE HA OpraHu3M denoBeka. [Ipumenenne denoa

Tema 5.2.
Anbnerupl.
KapOoHOBBIE KHUCITOTHI.
CrnoxHuble 3(upbl

Conep:kanue y4eOHOro MaTepuaa

Anpaerunpl U KeTOHBI (popMallbIETHl, areTanbIeru, aleTOH): CTpoeHue, (pu3ndeckue u
XUMHUYECKHE CBOMCTBAa (peaklUU OKUCICHHS M BOCCTAHOBICHUS, KaUECTBEHHBIC PEAKIINH),
MOJTyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KUCIOTHI (MypaBbHHAasT M YKCYCHAs KHUCIJIOTHI):
CTpocHHE, (HU3MYECKHEe M XUMHUYECKHE CBOWCTBA (OOIIME CBOMCTBA KHCJIOT, PEAKIUSL
sTepudukanyu), moinyueHue u mnpuMeHeHue. CTeapuHOBass M OJEHMHOBas KHUCIOTHI Kak
MPEACTABUTENHN BBICHIUX KapOOHOBBIX KUCIOT. Mblla Kak COJIM BBICHIUX KapOOHOBBIX KUCIIOT,
WX MOIOIIEe JICHCTBUE.

CrnoxxHbIe 2UPHI KaK IPOU3BOHBIC KAPOOHOBBIX KHCIOT. [ MAPOIH3 CIIOKHBIX d3PUPOB. JKUPBL
I'unponus xupos. [Ipumenenue xxupoB. buonoruueckas posib KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

ConepxaHue y4eGHOro MaTepuaJjia

VYrneBoabl: cocTaB, Kiaccu(UKalys yriieBOAOB (MOHO-, OU- M mojucaxapujbl). [nmoko3a —
MPOCTEUIINI MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUSI MOJICKYJbI, (DU3NYECKUE U XUMHUYECKUE
CBOMCTBa TJIOKO3bI (B3aumopeiicTBue ¢ rumapokcugom menu (II), oxucieHwe amMmuauyHBIM
pactBopoM okcuma cepedpa (I), BoccraHoBiIeHHE, OpPOKEHHME TIIFOKO3bI), HAaXOXKJICHHUE B
MpHUpoJie, MPUMEHEHHE TIIOKO3bl, OMOJOTHYecKas POjb B JKU3HENEATEIHHOCTH OpraHM3Ma
yenoBeka. Dorocuntes. pykTo3a KaK U30MEP TITFOKO3bI.

Caxapo3a — mpeAcCTaBUTENb IUCAXapUAOB, THUAPOIN3 Caxapo3bl, HAXOXKJIEHUE B MPUPOIE U
MIpUMEHEHUE.

[Tonucaxapuapl: Kpaxmaldl W LEJTI0N03a KaKk MpUpOoIHbIe monuMepsl. CTpoeHne Kpaxmana u
LEJUTI0N03bl, (U3NYECKHe M XUMHYECKHE CBOMCTBa Kpaxmana (TUIpoJu3, KauecTBEHHas
peaxkuus ¢ HoJ0M)

OK 01
OK 02
OK 04

Tema 5.4.
DU3UKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPO0COIEpKAIIUX
OpPraHUYECKUX

Conep:kanue y4eOHOIo MaTepuaJa

IIpakTHYecKHe 3aHATHA

[Ipaktnueckass pabora Ne8. «HomeHknaTypa KHCIOPOAOCOACPIKANIUX  OPTraHUYECKHUX
COEIUHEHUIN».

OK 01
OK 02
OK 04

18



COCTUHEHUN

TpuBuanbHas U MEKAYHAPOAHAS HOMEHKIIATYpa, XUMHYECKHUE CBOWCTBA, CIIOCOOBI MOTYYEHHS
CIUPTOB U (PEHOIIOB, KAPOOHOBHIX KMCIIOT U 3(UPOB, alIbACTHIOB U KeTOHOB. COCTaBIEHUE CXEM
peakuuii (B TOM 4YHCIE O HPEAJOKEHHBIM ILENOYKaM HpPEBpPAIlEHHi), XapaKTepH3YIOIIUX
XMMHAYECKHE CBOWCTBA KUCIOPOIOCOACPKAIINX OPraHUYECKUX COSIMHEHHUH

[IpakTrueckas pabora No9. «Xumudeckne u (U3UYECKHE CBOWCTBA KHUCIOPOIOCOICPKAITUX
OpPraHUYECKUX COEAUHEHUSD.

IIpoBenenue, HaONIOAEHUE W ONMCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KAueCTBEHHBIE PEAKIMH OJIHOATOMHBIX CHUPTOB (OKHcIeHHE 3TaHosa okcuaoM meau (II)),
MHOTI'02TOMHBIX CHMPTOB (B3aMMOJIEHCTBHE IMLepHUHa ¢ rugpokcuaom meau (II)), anpaerunon
(oxkucieHne aMMuadYHbIM pacTBopoM okcuaa cepebpa(l) m  rumpoxcumom wmemu  (ID),
B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), U3yUeHHE CBOWCTB pacTBOPA YKCYCHOM KHUCIIOTHI

Pa3nen 6. A3oTcoaep kaiye opranudeckue coeIMHeHus1 4
Tema 6.1. Coaep:xanue y4eOHOro MaTepHuaJia 4 OK 01
AMUHBI. AMMHBI: METWJIAMHUH — IPOCTEUIINN IPEICTABUTENIb AMUHOB: COCTaB, XUMHUYECKOE CTPOECHUE, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHEe U XMMHUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIC. OK 04
benku AMUHOKHUCIIOTEl KaKk amM(OTepHble OpraHUYEeCKue coequHeHHs. Pu3nuecKkue U XUMUYECKUE

CBOMCTBAa aMUHOKHUCJIOT (Ha THpuMepe MuiuHAa). buojormueckoe 3HaAYeHHE AMUHOKHUCIOT. 2

[TenTuae!.

benku kak mpupojHble nosuMepsl. [lepBudHas, BTOpUYHAs U TPETUUHAs CTPYKTypa OEJIKOB.

XUMUYeCcKHe CBOMCTBA OEJIKOB: TMIPOJIN3, ACHATYpallus, KAYECTBEHHbIE peakluy Ha OeKu

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padora Nel(. «CBoiicTBa a30TOCOAEPKAIUX OPIrAHUYECKUX COETUHEHUN».

dusnueckue M XUMHUYECKHME CBOWCTBA aMMHOB (peaklUM ¢ KHCIOTaMM M TOpPEHHs) U 2

aMUHOKHCIIOT (Ha mpuMepe rinunuHa). HaGmroneHue u onvcanue 1eMOHCTPAIMOHHBIX OIBITOB:

JieHaTypanus OeJIKOB PU HarpeBaHHUM, IIBETHbIE PeaKklIUU OEJIKOB
Pasnen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUSA 2
Tema 7.1. Conep:kaHue y4eOHOI0o MaTepuaJa 2 OK 01
[InacTmaccel. IIpakTHyeckune 3aHATHSA 2 OK 02
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Kayuyku. Bonokna [Ipaktnueckass padora Nell. «CuHTe3, aHanu3 W KiIacCH(HUKAIUSA BBICOKOMOJICKYJISIPHBIX OK 04

COCIMHECHUI»

OcHOBHbIE TIOHSITUSL XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHMI: MOHOMEp, IOJUMED,

CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3ALMM, CPEeIHsAsd MOJIeKyJspHas macca. OCHOBHbIE

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

OsnakomiieHre ¢ oOpas3laMu TPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4YyKOB:

IJIaCTMACCHI (TTOJIMATUIICH, MOJIUIIPOIIUIICH, MOJTUBUHIIXIIOPU, TOJUCTUPOI); HATYPAJIbHBIA U

CUHTETUYECKHE Kaydyku (OyTagueHOBBIM, XJOPOIPEHOBBIM M H3OMNPEHOBBIN); BOJIOKHA

(HaTypanbpHBIE (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (AIETATHOE BOJOKHO, BHCKO03a),

CUHTETHYECKHUE (KalpOH U JIaBCaH)
IIpodeccuonaabHO OpHEHTHPOBAHHOE CO/iep:KaHue (Co/iep:KaHNe NPUKJIATHOTO MOIYJIs)
Pa3nen 8. Xumusi B ObITY U NPON3BOJACTBEHHOI /1eATEJIbHOCTH YeJIOBEKA OK 01
Tema 8.1. Coaep:xanue y4eOHOIro MaTepHuaJia OK 02
XHUMHUYECKUE [IpaBuiia sK0IOrMUYECKU Lie1eco00pa3HOro MOBEAEHUS B OBITY U TPYIAOBOH JESITENBHOCTH B OK 04
TEXHOJIOTHH LEISIX COXPAaHEHMsI CBOEr0 3J0pOBbS M OKpYKAWOIIEd NPUPOIHOM Cpenbl, OIACHOCTb OK 07
B IIOBCCHEBHOM | BO3JICHCTBUS HA JKUBBIC OpPraHW3Mbl OPraHUYECKHX BEIICCTB OTJACIBHBIX KJIACcCOB

U 1npodeccuoHaTbHOU
NEeSITEIbHOCTH YEJI0BEKA

(YyrneBoopo/bl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IMPOU3BOAHBIE, albAETHIB U JIp.),
ITOKa3aTeNb MPEIEIbHO TONyCTUMONW KOHIIEHTPALUH U €r0 UCIIOIb30BAHUE.

Ponp xumuu B oOecredeHHU 3KOJOTMYECKOM, SHEpreTMdyeckoil W muieBoi 0e30macHOCTH,
pa3BUTUM  MEAMIMHBI, CO3JaHUM HOBBIX MaTepuayioB (B 3aBUCUMOCTH OT BHJA
npo¢eCcCHOHATILHOM AEATENbHOCTH ), HOBBIX HCTOYHUKOB SHEPIUH (aJIbTepHATHBHBIE HCTOUYHUKH
sHepruu). lloHATHE O HAy4yHBIX METOJAaX IO3HAHHSA BEIIECTB M XMMHUYECKUX pEaKIuil.
IIpencraBnenus o0 OOMMX HAyYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJIyYEHHUS Ba)kKHEHIINX
BELIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHsL U 370pOBbE YEJIOBEKa: IpaBWiia OE30MacHOr0 HMCIOJIb30BaHUS JIEKapCTBEHHBIX
MpenapaToB, OITOBOM XMMHH B MIOBCEAHEBHON KU3HU

IIpakTHYecKHe 3aHATHA

[Tpaktrueckas pabora Nel2. «IIpuMeHEHHME XWMHUYECKHX BEIIECTB M TEXHOJOTHUH C Y4ETOM
Oymy1iei npodecCuOHATBHON ASSITENEHOCTI.

Pemenue keiic-3amad mo TemMaM: MHINEBBIC MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO THUTAHUS,
BAKHEWILIME CTPOUTENIbHBIE M KOHCTPYKLIMOHHBIE MAaTepHalbl, CEJIbCKOXO03iCTBEHHOE
MIPOM3BOJICTBO, KPAacKH, CTEKIIO, KepaMWKa, MaTepuajbl Ui AJICKTPOHUKH, HAHOMATEPUAIIbI,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHUKH DHEPTUH, OPraHWYECKHe M MHUHEpalbHbIe yI0OpeHwus,
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JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaTsl, ObITOBAs XUMHUS, MaTepuaibl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBieHue pe3yiabTaToB pelieHHUs] Keic-3agad B ¢GopMe MHUHHU-AOKIAIa
(tormyckaeTcs UCTOIb30BaHUE rPaUIECKUX M MPE3CHTAIIMOHHBIX MAaTEPHAIIOB)

CamocTrosiTesbHasi padora 4
IIpomexyTouHas arTecTanus No JucHumInHe (nuddepeHIMPOBAHHBIN 3a4eT)
Bcero 72
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3. YCJIOBUSI PEAJIN3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI

3.1 MartepuajibHO-TeXHUYECKOE o0ecnevyeHne

Peanuzanust mporpamMmbl  y4eOHOH AMCHMIUIMHBI MPOU3ZBOJUTCS C MPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOTMM M TpeOyeT HaJIWyusi 3JCKTPOHHOW 00pa3oBaTeIbHOM Cpe.sbl;
ydeOHOro KabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

® [10Ca/I04YHbIE MECTA IO KOJIMYECTBY 00YUarOIINXCS;

e pabouee MeCTO IpenoaaBaTes;

® y4yeOHO-IIPAKTHUECKOE o0opyoBaHue, HeoOxoaumoe ISt IPOBEICHUS
IIPEeyCMOTPEHHBIX MPOrpaMMoi MpakTudeckux 3ansatuil. B coorBercrsue ¢ n.4.4 ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000py10BaHUS €ro BUPTyaJIbHBIMHU aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

e KOMIIBIOTEPHI C BBIXOJOM B CeTh Internet;

e caiiT «JIn4yHas cTyaus» ¢ BO3MOKHOCTBIO pabOThI C 3JIEKTPOHHBIM 00pa30BaTeIbHbIM
pecypcom;

® 3JIEKTPOHHBIE OMOINOTEYHBIE PECYPCHI.

YyeoHo-MeToANYECKOE o0ecneuyeHne TUCHUILINHEIL:
* METOANYCCKHUC YKaSaHI/ISI 10 OpFaHI/ISaHI/II/I HpaKTI/ILIeCKI/IX 3aH$ITPII>'I;
* METOJMYECKUE YKa3aHUs MO CAMOCTOSTEILHOM padoTe.

IIporpammHoe obecnieuenue:

[IporpammHOe obecniedueHue, SBISIONIEECS YACTbIO 3JIEKTPOHHOH MH(OpPMAIMOHHO-
o0pa3zoBaTeNnbHON cpebl U Oa3upyroleecs Ha TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHSX:

- KOMIBIOTEpHBIE 00YYaIOIIUe TPOrPaMMBbI;

- TPEHUHTOBBIE M TECTHPYIOIIHE TPOrPaMMBbI;

- HHTCIIJICKTYaJIbHBIC pO60TI/ISI/Ip0BaHHI)I€ CHUCTEMBI OILI€CHKH KadeCTBa BBIIIOJHCHHBIX
pabor;

- CIIpaBOYHO-IIPaBoBas cucteMa «KoHCynbTaHT ey, «"apanTy;

- 2JjexkTpoHHO-OmbOnmuoreynas  cucrema (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- Tporpamma ympasieHus: oopasoBatensHbIM nporeccoM B DMOC (MudopmanmonHas
texHosorus. [Iporpamma ynpasienust oopazoBarenabHbIM nporeccom. KOMBAT).

3.2. UnpopMmannoHHoOe obecnedeHne peain3anuu NporpaMmbl

OcCHOBHBIE HICTOYHUKH

1. INabpuensa O.C., Octpoymor W.I'., CmankoB C.A. Xumusa 10 xmacc. -
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»

2. INa6puensa O.C., Octpoymor W.I'., CmankoB C.A. Xumusa 11 xmacc. -
AxmmonepHoe obmiectBo «M3narenbctBo «IIpocBerienne»
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HNuTepHeT-pecypenbl

1. hvsh.ru — XXypnan «Xumus B mKome».

2. https://postnauka.ru/themes/chemistry — nekuuu no xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monynsipHplid  mpoekT «DJeMeHThl Oonbmiod Hayku» (pu3uka, XUMus,

MaTeMaTHhKa, aCTPOHOMHUS, HAyKH O >KU3HM, Hayku o 3emie). HoBocTu Hayku, KHUTH, HAYYHO-
MOMYJISIPHBIE CTAThH, JIEKLUH, SHIIUKIIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caitt HayuyHo-nonyssipHoro >xypHana «llorenuman». Xypuan uszmaércs ¢ 2005 r., ¢

2011 r. — pazgen «XuMusi».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT Hay4yHO-IIOMYJISIPHOTO JKypHaja «XuMus U ku3Hb». JKypHan uznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbiTasi 2JeKTpoHHaAs OubmMoTeka Xxumuyeckoro mnoptana «Chemnet», comepKuT

yueOHbIe U MH(POPMAIMOHHBIC MaTepPHaJIbl JIJIs IIKOJLHUKOB M y4uTese. B Hell MOXKHO HalTh
y4eOHUKH  TIO oo1ein u HEOPraHMYECKOH  XHMMHH, OpPraHHYECKOM  XHUMHUH,
MyJIbTHMEIMAMATepUAIIbl, a TAKKE 3a7auydl XUMHYECKHUX OJIMMITHAJ C PEHICHUSMH, 3a]a4d
BCTYHI/ITGJ'IBHBIX 3K3aMCHOB JIA a6I/ITypI/IeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmannonnsle  Marepuasibtl 00  onumnuagax:  MOCKOBCKOW — TOPOJICKOM,

Bceepoccuiickoii, Menneneesckor, MexnyHaponHou. [lpuBeneHbl 3amadyd TEOPETUYECKUX M
HKCIEPUMEHTANIBHBIX TYPOB, TOIPOOHBIE pEeIIeHUs], CIUCKH U doTorpadun nodenutenei.

7. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas mHdopmanus 0 XMMHUYECKHUX JJEMEHTaX M UX CBOMCTBax (Ha

AHTJIMICKOM SI3BIKE).
8. http://gotourl.ru/4792 (http://periodictable.ru/)
PycCKOSA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.
9. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii  caliT  OHJailH-0Opa30BaHUs, COJEPKUT MHOIO  HMHTEPECHBIX

00pa30BaTeNbHbIX KYpPCOB M BHJIEOJIEKIIMM 711 IIKOJBHUKOB, CTYAEHTOB M Yyuurteneil. Ectb
HECKOJIBKO KYPCOB 10 XUMHH.

10. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit  ChemicalAbstractService —  camblii ~ aBTOpPUTETHBII B MHUpPEe  XHMHUHU

UH(POPMALIMOHHBIA HHTEPHET-pecypcC (CalT IIIaTHBIN).
11. http://www.organic-chemistry.org/

[TopTan mo opraHrYecKOil XMMUU HA AaHTJIMMCKOM S3BIKE.
12. http:// www.xumuk.ru

CaiiT 0 XUMHH: KJIaCCHUSCKHe YYCOHUKH, CIPABOYHUKH, OSHIIUKIONCINU, ITOUCK
OpPTaHMYECKUX ¥ HEOPTaHMYECKHUX PEaKIIHii, COCTaBIIEHUE YPaBHEHHI pEaKInii.
13. http://orgchemlab.com/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHbI
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KoHTposib W oOIleHKa pe3yibTaTOB OCBOCHHs OO0IIe00pa3oBaTeIbHON  AUCITUTIIMHBI

PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThl, HAIIPABICHHbBIE HA (POPMHUPOBAHKE OOLINX U

npodeCCHOHATBLHBIX KOMIIETEHIIUI 0 pa3/ieiaM U TeMaM COJIepKaHusl yaeOHOro Marepuara.

Oobmas/npodeccuoHanbHasi

Tun oneHoYHBIX

Pazpen/Tema .
KOMIIEeTEHIIHS MepPONnpUSITHI

OK 01. Beibupats cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Tpo(PeCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
IIPUMEHMUTEIIBHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1

Tema 8.1
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2, 1.4,
CpeACTBa IMOUCKA, aHAIM3a U 1.6,1.7
MHTEepIpeTanuyu HHPOPMaLUH, U Tema 2.1, 2.2
HH(pOPMAIMOHHBIE TEXHOJIOTHH JJIS Tema 4.1, 4.2 [lItyaupoBanue
BBIIIOJIHEHUS 33a4 Ipo(eCcCUOHATbHON Tema 5.2-5.4 TectupoBanue
JEATEIIbHOCTH Tema 6.1 BrlmontHeHNE TPaKTHYECKUX

Tema 7.1 3aJaHul

Tema 8.1 Brinmonnenue 3amanuii Ha
OK 04. Tema 1.7 muddepeHIIPOBAaHHOM
OddeKkTUBHO B3aUMOIEHCTBOBATH U Tema 2.1, 2.2 3a4eTe
paboTaTh B KOJIJIEKTUBE M KOMaHIe Tema 4.1, 4.2

Tema 5.2-5.4

Tema 6.1

Tema 7.1

Tema 8.1
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7
OKpY>Karollen Cpeibl, Tema 5.1
pecypcocOepexeHuto, MpuMeHsTs 3Hanuss | Tema 8.1

00 U3MEHEHUH KJIMMaTa, IPUHLHUIIBI
OepexIIMBOro MPOU3BOJACTBA, 3PPEKTUBHO
JICICTBOBAThH B UPE3BBIYANHBIX CUTYAIUSIX
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