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1. OOwmas xapakTepucTuka padoyeil nporpaMmbl y4eOHOM JUCIUNIMHBI
«XuMHD»

1.1. MecTro IMCUMIVIMHBI B CTPYKType OCHOBHOH mNpo(ecCHOHAIbLHOM
o0pa3oBaTeJbHON MPOrpaMMBbI

VYyebnas  pucuuiuiiHa — «XUMHS»  ABISIETCS  00s13aTE€IBHOM  YacThIO
0011e00pa3zoBaTebHOrO HKKIa oOpa3zoBareabHO mporpammsel CIIO B cOOTBETCTBUU €
OI'OC mo 23.02.07 Texnuyeckoe 0OCTyKMBAaHUE W PEMOHT JBUTATeNed, CUCTEM U

arperarTros.

1.2. llen ¥ MJIaHUPYeMbIe Pe3YJIbTATHI 0CBOCHUSI TN CHUTLITHHBI
1.2.1. llenb 0011€00pa3oBaTEIbHON JUCHMILIHHBI

Hens muctumiumHbel «XuUMHsD»: (GOPMUPOBAHHUE y CTYJIEHTOB IPEACTABICHUS O
XUMHAYECKOM COCTABIISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa KaK OCHOBBI
IPUHATHS PELICHUNM B YKU3HEHHBIXU IIPOU3BOJACTBEHHBIX CUTyalUsAX, OTBETCTBEHHOTO

ITOBEJICHUS B IPUPOIHOU CpETIE.

1.2.2. Ilianupyemblie pe3yJbTaTbl OCBOCHHMS  001Ie00pa30BATEIbLHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HavyeHHE DUCIUIUIMHA UMEeT NMpu (POPMUPOBAHUU U PA3BUTUU OOIIUX
KOMITETCHIUN.



Koa m nHaumenoBanue

IInanupyemMble pe3yJbTaThbl 0CBOEHHS TUCHUILINHBI

(popmupyembIx
KOMIIeTeHITH I
Oommue JAucuMnyimHapHble
OK 01. B yacTu Tpy10BOr0 BOCIIUTAHMS - BIAJAETh CHCTEMOM XHUMHUYECKUX 3HAHWUHA, KOTOpas BKIIOYACT:

Bri6upats criocoOsl
perieHus 3a1a4
npodeccHoHATBHON
JeSTEIIbHOCTH
IPUMEHUTETBHO K
PA3IIMIHBIMKOHTCKCTAM

- TOTOBHOCTb K TPYIY,
MacTepCTBa, TPYAOIIO0HE;
- TOTOBHOCTbH K aKTUBHOU JCATCIIBHOCTHU
TEXHOJOTMYECKOW U CONUALHON HAIPABICHHOCTH,

OCO3HAaHUEC T ECHHOCTH

CIOCOOHOCTh ~MHUIIMHMPOBATh, IUIAHUPOBATh U
CaMOCTOSITENILHO BBINOJIHATH TAKylO 1€ TEIbHOCTD;
- UHTEpEC K pa3Iu4HbIM cdepam
npodecCHOHATLHOM I TEIILHOCTH,

OBiajgeHne  yYHUBEpPCAJIbHBIMM  Y4eOHBIMH
NM03HABATEJIbLHBIMH JAeiiCTBUAMM:

a) 0a30Bble JIOTHYECKHeE TeiiCTBUA.

- CaMOCTOSITEITbHO ¢dbopmyaHrpoBaTh u
aKTyaJlu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYHIGCTBGHHBII\/'I HpI/ISHaK NN
OCHOBaHUSl ISl CpaBHEHHS, KIacCH(PUKAIUU U
0000IIICHHS;

- OmpeneisaTh Ied JesTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX OJOCTHUKCHUA,

3aJaBaTb

OCHOBOIIOJIATralOIME IMOHATHS (XMMHUYECKUN B3JIEMEHT, aToOM, 3JIEKTPOHHas
o0osiouKka aToma, s-, p-, d-3MeKTPOHHBbIC OpPOHUTAI aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTb, CTEIIEHb OKUCIIEHUS, XUMHYECKas
CBSI3b, MOJIb, MOJIAPDHAs Macca, MOJIIPHBI 00beM, YIJIEpPOAHBIM CKejerT,
(GyHKIMOHAIbHAS TPYIIa, paguKkai, U30MEpHUsi, U30MEPbl, TOMOJIOTUYECKU
psizl, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOA- M a30TCOAEPIKAIINEe COSIUHEHMS,
OMOJIOTUYECKH aKTHUBHBIC BEIIECTBA (YIJIEBOJbI, KUPBI, OCJIKH), MOHOMED,
HOJIUMEp, CTPYKTYpHOE  3BEHO, BBICOKOMOJIEKYJIIPDHBIE  COEIMHEHMS,
KPUCTAJIJIMYECKAsl peIleTKa, THUIbl XMUMHUYECKUX peakuui (OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE, IK30-U IHIOTEPMHUECKUE, PEAKIIMY HOHHOTO 0OMEHa),
pPacTBOp, AJIEKTPOJIUTHI, HEITEKTPOIUTHI, AIEKTPOJUTHYECKAs AUCCOLUALIMS,
OKHUCJIMTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEaklnU, XUMUYECKOE
paBHOBecHE), TEOpPUM U 3aKOHBI (TEOpHUS XUMHUYECKOIO CTPOECHHS
opranndeckux BemectB A.M. bytiepoBa, TeopHus 3IEKTPOJIUTHUECKON
aucconymanuu, nepuoaudecknid 3akoH .M. Menneneesa, 3aKk0H COXpaHeHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHH, (DaKTOIIOTHYECKHe
CBEJICHMSI O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0€30IaCHOM HCIOJIb30BAHUU
BOXHEUIIMX HEOPraHMYeCKUX M OpraHMYecKUX BeLeCTB B OBITY U
MPAKTUYECKON JESITEIbHOCTH YEJIOBEKa;




- BBIABJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHs B
paccMaTpUBaEMbIX SIBICHUSX;

- BHOCUTb  KOPPEKTHBbI B  JI€ATEIBHOCTb,
OIICHUBAaTh COOTBETCTBUE PE3YJbTATOB IIEISIM,
OLICHUBATh PUCKU IMOCIIEICTBHUI 1E€ITEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH
KU3HEHHBIX MPOOIEM

0) 0a30BbIe HCCJIET0BATEIbCKHE TeHCTBUA:

- BIIQJIETh HAaBBIKAMHU YYEOHO-HCCIIEI0BATEIbCKOM
i MPOEKTHOMN JEITCILHOCTH, HaBBEIKAMH
paspenieHus mpooem;

- BBISABISITh TPUYMHHO-CIICACTBEHHBIE CBSI3H U
aKTyallMu3upoBaTh 3a7auy, BbIIBUTATh TUIIOTE3Y €€
perieHus, HaXOJIUTh apryMEHThI ISt
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUU, 3a7aBaTh
rapameTpbl U KpUTEPUU PEILICHNUS,

- aHAIM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHUS
3a/1aud  pe3ysbTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JaCTH KU3HEIEATEIbHOCTH,

- YMETb HHTETpUPOBAaTh 3HAHUA W3 Pa3HBIX
MpeIMETHBIX 00acTei;

- BBIIBUTAaTh  HOBEIE  MJEH,
OpUTMHAJIbHBIE MOAXObI U PEUICHUS;
- CIOCOOHOCTh HX HCIOJIB30BaHUS B
MO3HABATEILHOW U COLIUATIbLHON ITPAKTUKE

npeajiararb

- YMETb BBIABIIATH XapaKTEpHbIC IPU3HAKA U B3aUMOCBA3b M3YYEHHBIX
MOHSTHH, IPUMEHATH COOTBETCTBYIOLIME ITOHATHUS IIPA OIIMCAHUUA CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEUICCTB U UX IIPEBPALLCHUN;

BBIABJIITH B3aMMOCBA3b XHUMHUYCCKUX 3HAHWUH C IIOHATHUAMU u
MNpEaACTaBJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX MMPCAMETOB,

- YMCETb HCIIOJIB30BaTh HanMCHOBAHUA XUMHUYCCKUX COCI[I/IHGHI/Iﬁ
MCXKIAYHApPOAHOro COro3a TeOpeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHUHU H

TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIIUX BEIIECTB (3TUJICH, allETUJICH, TJIMLIEPHUH,
denon, hopManbaeru, yKCycHasi KUCIOTa, IIUIMH, YTapHbIN a3, yTiaeKuCcabii
ra3, aMMHaK, ralieHast U3BECTh, HeralieHast U3BECTh, TUTHEBASI COJIa U IPYTHX),
COCTaBISATH POPMYJIIBI HEOPraHUUYECKUX U OPTaHUYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX PEaKIMi, OOBSCHATh MX CMBICI; MOATBEPXKAATh XapaKTepHbIE
XUMHUYECKHE CBOWCTBA BEUIECTB COOTBETCTBYIOLIMMHU SKCIEPUMEHTAMHU H
3alMCAMU YPABHEHUN XUMUYECKUX PEAKLIHIA;

- YMETh YCTaHABJIMBATh MPUHAJICKHOCTh M3YYCHHBIX HEOPTraHUYECKHX H
OpraHWYECKUX BELIECTB K ONPEEICHHBIM KjaccaM U IpyliaM COeIMHEHU,
XapaKTEepU30BaTh WX COCTAaB M BAKHEHINIME CBOWCTBA; OMNPEACNATH BHJIbI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAs, MOHHAs, METaJUIMYeCcKasi, BOJOPOIHA),
TUTIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATh XUMHUECKUE
peakuuu;

- chopMupOBaTh TPEACTABICHHUS: O XUMHUYECKOM  COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XUMHUU B TO3HAHUU SIBJICHUUN
npupoabl, B (OPMHPOBAHUM MBIIUICHUS W KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOIUMOM ISl pEIIeHUs MPaKTHUYECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOAHOU CpEE;

- YMETh TPOBOJUTH PACUYEThl MO XUMHUUYECKUM (OpMyJiaM U YpaBHEHHUSIM
XUMHUYECKUX  pEeaKluid ¢  HCTHOJb30BaHUEM  (DU3UYECKHX  BEIUYHH,
XapaKTepU3YIOUIMX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: Macchl, o0bema
(HopMasibHBIC  YCIIOBHSI) Ta30B, KOJHUYECTBA BEIIECTBA; KCIIOJL30BaTh
CHCTEMHBIE XUMUYECKHE 3HAHUS [JISl MPUHATUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C BEILIECTBAMHU U UX TPUMEHEHUEM




OK 02.
Ucnonb3oBarb
COBpEMEHHBIE
cpeacTsa
MOKCKa,
aHaIn3a u
MHTEpIIpETALNH
uHpOpMaLUU U
nH(pOpMaMOHH
bI€ TEXHOJIOTHH
TUISE
BBITTOJTHEHUS
3aaq
npodeccruoHan
BHOU
JeSITeIbHOCTH

B o0s1acTH IEHHOCTH HAYYHOT'O O3HAHMS

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAayKM M OOIIECTBEHHOM NPAKTUKH,
OCHOBaHHOTO Ha JTHaJIore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIUKYJIbTYPHOM MHDE;

- COBEPLIEHCTBOBAHUE A3BIKOBOM M UYHUTATEIBCKOU
KYJIbTYpbl KaK CpeJICTBa B3aMMOJCHCTBHUS MEXKIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HaHWE LEHHOCTHM HAy4YHOW [EATEIbHOCTH,

TOTOBHOCTh  OCYLIECTBJISITH ~ NIPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
UHJUBUAYAIbHO U B TPYIIIIE;

OBiajgeHne  yYHUBEpPCAJIbHBIMM  Y4eOHBIMH

MO3HABATEJLHBIMHU /1eHICTBUAMM:

B) padoTa ¢ uHGopMaueii:

- BJIAJECTh HaBBIKAMH IOJyYeHHUs MH(DOpPMaLUU U3
HUCTOYHUKOB pPa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIATh IIOUCK, aHAIN3, CUCTEMAaTU3ALUIO U
MHTEpIpEeTaHI0 HHPOPMALK Pa3INYHbIX BUJIOB U
(bopM npecTaBIeHHUS;

- CcO3JlaBaTh TEKCThl B pa3jIMYHbIX (hopmarax c
y4eToM Ha3HauyeHus MHQOpManuu U LEIeBO
ayIUTOpUH, BBIOUpas ONTHUMaJbHYIO  (GopMy
IIPE/ICTaBICHNS U BU3YyaIU3aliH;

- OLEHMBATb JOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMalUY, €€ COOTBETCTBUE IIPABOBBIM H
MOPaJIbHO-ITHYECKUM HOpPMaM;

- MHCIIONB30BaTh CpEeACTBa HMH(POPMALMOHHBIX H
KOMMYHHUKAIIUOHHBIX TEXHOJOTHH B pelIeHUuU
KOTHUTHBHBIX, KOMMYHHMKaTHUBHBIX u
OpraHM3allMOHHBIX  3a7a4 ¢  COOJIOJEHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKHU 0€30MacHOCTH,

- yMeThb IUJJAHUPOBAaTh U  BBIIOJHATb XMMHUYECKMH  SKCIEPHUMEHT
(mpeBpaleHusl OpraHNnYeCcKUX BELIECTB IPH HAarPEBAHUH, MOJIy4YEHHE 3TUJICHA
U U3YUYEHHE €r0 CBOMICTB, KAUECTBEHHBIC PEAKLIMU Ha aJIbJETMJIbl, Kpaxmal,
YKCYCHYIO KHCJIOTY; JIeHaTypalus OeJIKOB IPH HarpeBaHUM,BETHbIE PEAKIUH
0€JKOB; MPOBOAMTH PEAKIIMA MOHHOTO OOMEHa, ONpPENENIATh CPEay BOIHBIX
pacTBOpOB, KAauyeCTBEHHbIE pPEaKLUUU Ha Cyibdar-, KapOOHAT- U XJIOPHJI-
aHUOHBI, HA KATUOH aMMOHUS; PELIaTh SKCIIEPUMEHTAIIbHBIE 3a/1a4H [10 TEMaM
"Meramibel" u "Hemeramiwl") B COOTBETCTBHHM C TMpPaBWJIAMHU TEXHUKH
0e30macHOCTM TpU  OOpalIeHWHd C BEIIeCTBAMH U JIAOOPaTOPHBIM
000pyI0BaHUEM; NPEJCTABIATh PE3yJIbTaThl XUMUUECKOT0 SKCHEPUMEHTa B
dopme 3amucu ypaBHEHUI COOTBETCTBYIOUIMX PEAKUUH M (OPMYIHPOBATH
BBIBO/Ibl HA OCHOBE 3THX PE3YJIbTATOB;

- YMETbh aHAJIU3UPOBATh XUMUYECKYIO0 HH(POPMALINIO, TOIY4YaeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpecTB MaccoBoi nHpopMaluu, cetb UHTEpHET U Ipyrue);

- BJIAJIETh OCHOBHBIMH METOJAaMH HAy4YHOIO IIO3HAHUS BEIIECTB U

XUMHUYECKUX  SIBICHUN  (HaOnroJeHHe,  U3MEpPEeHHe,  OKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMeThb MPOBOAUTH PACUeThl MO XUMHYECKHM (QopMyliaM U YypaBHEHUSM
XUMHNYCCKUX peaxunﬁ C HUCITOJIB30BAHUECM (1)I/IBI/IT-ICCKI/IX BCJIMYHH,

XapaKTepU3yIOIIUX BEIIeCTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, o0beMa
(HOpMaJibHbIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BATh
CUCTEMHBIE XMMHYECKHE 3HAHUS JUIsl NPUHATHSA PEIIEHHH B KOHKPETHBIX
JKN3HCHHBIX CUTyalluAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM




TMTHCHBI, PECypCOCOEpEeKEHMsI, IPABOBBIX U
THYCCKUX  HOPM, HOpPM  HH(DOPMAIHOHHOM
0e30I1acHOCTH;

- BJIAJICTh HABBIKAMHU PACIIO3HABAHUS U 3AIIUTHI
nHpopManuu, nHOOPMAITMOHHOM 0€30MTaCHOCTH
JTUYHOCTH;

OK 04.
DddexkTrrHO
B3aUMO/IEHCTBO
BaTh U
paboraTth B
KOJUJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CAMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBbIKAMU yueOHo-
HCCIIEIOBATENbCKOM, NMPOEKTHOW M COLMAIbHOU
NEeATEIbHOCTH;

Osaanenue YHHUBeEpCAJbHBIMHU
KOMMYHHUKATUBHBIMH 1eHiCTBUSIMHU

0) coBMecTHasl 1eSITeJIbHOCTD!

- TIOHMMaTb M HCIOJIB30BAaTh IPEUMYLIECTBA
KOMaHJHOU ¥ HHIUBUAYAIbHON pabOThI;

- NPUHUAMATh LEJIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPIAMHHUPOBATH JEUCTBUS IO
ee JOCTHKCHHUIO: COCTABJIATH IIIaH JECUCTBUH,
pacupenensaTb poiau ¢ y4eTOM MHEHHMM YYaCTHHUKOB
00CyX/1aTh pe3yIbTaThl COBMECTHON pPabOTHI;

- KOOpPAMHHUPOBAaTb U BBIIOJHATH pabOTy B

YCIIOBUAX pCajIbHOIO, BUPTYaJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO B3aI/IMO,Z[eI\/’ICTBI/I$I;
-  OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC

MOBE/ICHNUE B Pa3NIMYHBIX CUTYalUsIX, MPOSBISATH
TBOPYECTBO M BOOOpaxeHNE, OBITh MHUITMATHBHBIM
OBJajieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU
AeCTBUAMMU:

') MPUHATHE Ce0sl U APYTUX JIIOAEH:

- MPUHUMATh MOTHBHI ¥ APTYMEHTBI IPYTUX JIOCH
MIPU aHAJTN3€ PE3yJIbTaTOB JACATEIHHOCTH;

- TIpU3HABaTh CBOE MPABO M MPABO APYTUX JFOACH

- yMeThb IUJTaHUPOBAaTh M  BBINOJHATH XUMHUYECKUH  DKCHEPUMEHT
(mpeBpailleHusi OpPraHWYeCKUX BEUIECTB IPU HArpeBaHUU, TOTyYEHHUE
STUJICHA M M3YyYE€HHE €r0 CBOICTB, KaUYECTBEHHBIC PEAKIIUU HA ajbICTHIbI,
Kpaxmall, YKCYCHYIO KHUCJIOTYy; JeHaTrypauus O€lKOB MpH HarpeBaHUW,
[[BETHBIC PCAKIMU OCJIKOB, IPOBOJUTH PEAKIMU HOHHOTO OOMeEHa,
OTIPEIeINATh CPEey BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH HA CyJIb(art-,
KapOoOHaT- W  XJIOpUI-aHUOHBI, HAa KAaTHOH aMMOHHUS;  pElIaTh
AKCIIEpUMEHTAJIbHBIC 3aaun 1o TemMaM "Meramiel" u "Hemeramnel") B
COOTBETCTBUU C IMpaBWJIAMU TEXHUKH O€30MacHOCTH MpHU OOpaIieHuud ¢
BEILIECTBAMH U JIA0OPATOPHBIM 00OPYIOBAHHMEM; MPEICTABIATH PE3YIbTaThI
XHUMHUYECKOT0 SKCIIEPUMEHTa B (hOpMeE 3alliCH ypaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIHMpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB




Ha OIMOKH;
- pa3BHBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOTO YEIOBEKa;

OK 07.
CopnelicTBOBaTh
COXpPaHEHHIO
OKpY>Karoleu
cpensl,
pecypcocOepex
CHHIO,
MIPUMEHSITh
3HaHUs 00
W3MEHEHUU
KIIMMaTa,
TIPUHIIHAITHI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,
3pHEKTUBHO
JIEWCTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsAX

B o0yacTH 3K0JI0rHYe€CKOro BOCIIUTAHUSA:

- cOPMUPOBAHHOCTH IKOJOTUYCCKOU KYIBTYPHI,
IMOHHUMAHUE BIIMSHHSA COIUAIBHO-DKOHOMHUYECCKUX
MpOILECCOB  HA  COCTOSIHUE  MNPUPOAHOM U
COLIMAIIBHOW  Cpellbl, OCO3HaHUE TIJI00aIBHOTO
XapaKTepa SKOJOTHUUECKHUX ITPOOIeM;

- IUIJAHUPOBAHUE M OCYUIECTBIICHHE JICWCTBUN B
OKpY’Kalolllel cpelile Ha OCHOBE 3HAHMS Lieliel
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

aKTUBHOE HEMPUATUE JCUCTBUN, MPUHOCSIIIUX
BpEJl OKPYKAIOIIEH Cpelie;
- yMEHHME INPOTrHO3UpOBaTh HEOJIArONpPUATHBIE

SKOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMBbIX
JENCTBHN, IPENOTBpaLaTh UX;

- pacimpenue onbiTa
AKOJIOTUYECKOW HANPaBJIECHHOCTH;
- OBJIaJICHUE HABBIKAMH yUEOHO-HCCIICI0BATEIILCKOM,
MPOEKTHOU U COLMATIbHOM JIEATENbHOCTH;

ACATCIIBHOCTH

- chopMupoBaTh MPEACTABICHUSA: O XMMHYECKOH  COCTaBJISIOLICH
€CTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIM XHUMHUHU B TO3HAHUM SIBJICHUM
IpUPOABI, B (POPMUPOBAHWU MBIIUICHUS W KYyJIbTYyphl JIUYHOCTH, €€
(yHKIMOHATBEHOM TPAMOTHOCTH, HEOOXOAUMOM JIJIsl pEIICHUS MPAKTUYECKUX
3a/1a4 U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U
MIPUPOJIHOM cpefe;

- YMETh COOJIIO/IaTh MPaBHJIa SKOJOTHUUECKH I€J€CO00pa3HOro MOBEIACHUS B
OBITY U TPYAOBOH NEATEIHHOCTU B LIEISIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpYKaIOIIEeH MPUPOAHON CpENbl; YUYUTHIBATh OMACHOCTh BO3IECHCTBUS HA
YKUBBIE OPraHU3Mbl ONPEJECICHHBIX BEIIECTB, TOHMMAas CMBICI IOKa3aTess
NpeIeabHON JOIYCTUMON KOHLIEHTPAIUX




2. CTpyKTYypAa U cofepxaHue y4eOHOU TUCIUTIIUHBI

2.1. O0beM TMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThI Oovem 6 uacax
o0 300
O0bem o0pa3oBaTeIbHON NPOrpaMMbl THCHUILINHBI 34 34
BT. 4.:
TEOpETHYECKOe 00yUueHne 17 2
MIPaKTUYECKHE 3aHATHS 17 2
camocTosTellbHas paboTa 30

IIpome:xxyTounast arrecranus (aud.3ayer)




2.2. TeMaTU4eCKHUi IJIAH U COJiePKAHNE JUCHUILTHHBI

HaumeHnoBanue Coaeprxanue yyeOHOro marepuaJia (0OCHOBHOe U NpogeccHOHAIbHO-OPHEHTHPOBAHHOE), OBLeM 19C0B ®opmupyemble
pa3/1esi0B U TeM JIa0opaTopHbIe U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHON MOAYJIb KOMIIeTeHI[UH
1 2 3 4
OcHOBHOE cojJIep:KaHue 34
Pa3nes 1. OcHOBBI CTPOEHHS BellleCTBA
Tema 1.1. OcCHOBHOe co/Iep:KaHue 8§ gé
Beenenne. Teopernyeckoe o0yueHue
IIpenmer u 3agaun
XUMUU Haquble METOAbI ITO3HAHUA BEIICCTB U XUMHNUYCCKUX SABJICHUMU. Poms OKCIICPUMCHTA U TCOPUU B XUMUHU.
MO[[GJIHpOBaHI/Ie XUMHYCCKUX IMMPOLCCCOB
IIpakTH4yecKkue 3aHATHS
MonenupoBanue XuMu4eckux mpoueccoB. OO0IIas xapakTepUCTHKA IPOIECCOB
Tema 1.2 OCHOBHOE COJIepKAHUE OK 01
ATOMHO- T 6 OK 04
MOJIeKY.ISIpHOE eopeTuyeckoe od0yyeHue
yuyenue. OcHoBHbIe| OCHOBHBIC TIOHATHS XUMKH. BerectBo. AToM. Mosiekyiia. XUMHUECKUH 3JI€MEHT. AJUTOTPOITHSI.
3aKOHBI U MOHATHSA| [[pocThlie U crokHBIE BelecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBINM COCTAaB BEMIECTB. XUMHUUYECKHE
XUMHUH 3HaKH U (popMyibl. OTHOCUTENbHBIE ATOMHAs U MOJIEKYJIsipHast Macchl. KonnuecTBo BemecTsa.
IIpakTHYecKkHe 3aHATHA
CocraBneHne XUMU4eCKUX (popMy1 o BaleHTHOCTH. OnpeiesieHre OTHOCUTENIbHONW U MOJIEKYJISIPHOM
MAcCChI, KJ1IaCCa HCOPraHM4ICCKHUX COCAMHCHNHU, IPUMEPEI, HA3BAHUW .
Tema 1.3 OCHOBHOE cojiepKaHHe 4 OK 01
Crtpoenue aToma,
nepuoguvecKasi
puoa Teopernyeckoe ooyueHue 2
cucTemMa
XUMHYECCKHUX
3J1eMEHTOB
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CoBpemMeHHass Mozelib CTpoeHus aroMa. CHUMBOJMYECKUH S3bIK XUMHU. XUMHUUYECKUUA HJIEMEHT.
DJekTpoHHas KOH(urypamus atoMa. Kiaccudukaims XUMHYSCKHX DJIEMEHTOB (S-, P-, d-3JIeMEHTHI).
BanentHeie  9JeKTpOHBI.  BaseHTHOCTh.  DJIEKTpOHHAasT  TpPUPOAA  XMMHUYECKOH  CBSI3H.
DJEKTPOOTPUIIATEILHOCTh. BUJIbI XUMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKas,
BOJIOPOJTHAS) U CLIOCOOBI e 00pa3oBaHUs

HpaKaneCRne 3aHATHSA

Pemmrenue 3amanmii Ha WMCHOJIB30BAaHHE XHUMHYECKOW CHMBOJMKM MW Ha3BaHUM COEOUMHECHUU II0
HOMEHKJIaTypEe MEKIYHApOJAHOTO COK3a TEOPETUYECKOW M NPUKIAJIHOM XUMHHM WM TPUBHUAJIBHBIX
Ha3BaHUU JUIA COCTABJICHUS XUMHUYECKUX (POPMYJ TBYXaTOMHBIX COCAUHEHUN (OKCHIOB, CYIb(QHUIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTaHUYECKUX COCTUHEHUN OT/IEIbHBIX KJIACCOB.

[IpakTUueckue 3a1aHusl HA YCTAaHOBJICHUE CBSA3M MEXKIY CTPOCHHUEM aTOMOB XMMHYECKUX 3JIEMEHTOB U
MEPUOJNYECKUM M3MEHEHUEM CBOMCTB XMMHMUYECKHX JJIEMEHTOB U UX COCIMHEHUW B COOTBETCTBHH C
nosjoxxeHueM Ileproauyeckoit CUCTEMBI.

Pa3nes 2. Xumndeckue peaknum

Tema 2.1.
OcHoBHbBIE
KJIACCHI
HEOPraHu4ecKHX
COeTUHEHHUH

OCHOBHOe coJIepKaHue

TeopeaneCKoe oﬁyqelme

[Ipenmer Heopranndeckoit xumun. Kiaccudukanus HeopraHnueckux BemecTs. [IpocTbie U cloKHbIe
BerecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUABI, THIPOKCUIbI, KUCIOTHI, coin). B3aumocBs3b
HEOpPraHMYECKUX BEIeCTB. ATperaTtHble cOCTOsHUA BeuecTBa. Kpucrannndyeckue u amopdHbie
BellecTBa. TUMBI KPUCTAIIMUECKUX PELIETOK (aTOMHAs!, MOJIEKYJIApHasl, HOHHAs, MeTaJUTMYeCKast).
3aBUCUMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIETKH. 3aBUCUMOCTD
XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOHN CBA3U U TUIIA KPUCTAJUIMYECKON PEILIETKHU.

[ TprunHB MHOTOOOpa3usl BEIIECTB

IIpakTH4eckne 3aHATHA

HomeHnknaTypa HeopraHn4ecKkux BEIECTB: Ha3BaHHUE BEIIECTBA UCXOAS U3 X XUMUYECKON (hOPMYJIbI UIIH
COCTaBJIEHHE XUMHUECKOH (OpMyJIbl HCX0/11 U3 Ha3BaHUs BelecTBa o MexkayHapoaHoil (MIOITAK) unu
TPUBHAIILHON HOMEHKJIATYpe.

Pemenne mnpakTudyeckux 3alaHuil 1O KiaccU(UKAlUKM, HOMEHKIAType W XUMHYECKUM (opmyrnam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB (yrapHbIi ra3, YIJIEKUCHbIM ra3, aMMUak, raiieHas
U3BECTb, HETAllIeHas! U3BECTh, IUTHhEBAs COJIa U IPYTUX): HA3bIBATh U COCTABIIATH (POPMYJIIbI XMMHUECKUX

BCIICCTB, OMMPCACIIATEL ITPUHAMJICIKHOCTD K KJIACCY.

OKO01
OK 04
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Tema 2.2.

OcHoOBHOE cojiep:KaHue OK 01
OO0wmme cBolicTBa T 5 OK 07
METAJLIOB M eopeTHyecKoe o0yyeHue
HeMeTa/V10B Mertamibl. O0mue pusnyeckne U XUMUYECKHE CBOMCTBa MeTaiioB. CriocoObl moyydeHUsl. 3HauYCHUE
METAJIIJIOB U HEMETA/NIOB B IPHUPOJAE U KHUZHEACITEIbHOCTH 4YEJIOBEKa M opraHu3MoB. Kopposus
METAJUIOB: BUJIbl KOPPO3HH, CIIOCOOBI 3aIlIUTHI METAJIIIOB OT KOPPO3UHU
Hemeramner. OOmme ¢usnyeckre W XMMUYECKHME CBOMCTBA HEMETAUIOB. THUMHMYHBIE CBOWCTBA
HemeraiwioB [V— VII rpynn. Knaccudukanus u HoMmeHKIaTypa coelnHeHH HeMeTauioB. KpyroBopoTst
OMOT€HHBIX IEMEHTOB B IIPUPOJIE
IIpakTHyeckue 3aHATHSA
CocraBieHre ypaBHEHMM XMMMUYECKHUX PEAKIHMI C y4yacTHEM IMPOCTHIX M CIOXKHBIX HEOPraHUYECKUX
BEIIECTB: META/JIOB UM HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUIAPOKCHUIOB; HEOPraHMYECKUX COJIEH,
XapaKTEepU3yIOUIUX UX CBOMICTBA.
Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOWMCTBA, COCTAB, IIOJIyYEHUE U
0e30macHOE HCMOJIb30BAaHUE BAKHEHIIMX HEOPraHMYECKHMX BELIECTB B OBITY U IMPAKTUYECKOH
JIESITEIbBHOCTH YEJIOBEKa
Tema 2.3. OCHOBHOE CO/iep/KAHHE OK 01
Teopus
AeKTPOTHTHYECKOii Teopernueckoe o0yuenue
AUCCOHALMH .
Teopus anexkTpoauTHuecKkoi aucconranuu. MoHbl. DneKTpoauThl, HEANEKTPOIUTHL. Peakiinu HOHHOTO
oOmena. CocTaBieHHe peakuii HOHHOro OOMEHa IyTeM COCTaBJIEHUS MX MOJIHBIX U COKPAILIEHHbIX
MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peaklivu. 3aJJaHusl Ha COCTABJIEHUE HOHHBIX pEeaKIMil
IIpakTHYecKkHe 3aHATHA
HccnenoBanue THUMOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00pa3yIOIMXCs BEIIECTB) U MPU3HAKOB
XUMHUecKHUX peakiuil. [IpoBenenune peakunii HOHHOro oOMeHa, OIpeIeIeHUEe CPEIbl BOAHBIX
pacTBOpOB. 3a/laHusl HA COCTaBJICHUE HOHHBIX peakLui
Tema 2.4. OK 02

I'maponus conei

OcHoBHOE coepKaHue

Teoperuyeckoe o0yueHue
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MexaHu3M THIPOITN3a COJIeH pa3IMIHOr0 COCTaBa, CYyTh MpoIlecca THAPOIIN3a, POIIb THIPOJINA3A B IPUPOJIE
Y JKU3HU YeJIOBEKa

HpaKaneCRne 3aHATHSA

OOBsICHATH TpOIeCcChl, MPOTEKAIOUIME B pacTBOpax CcoJied, MpelCKa3blBaTh PEaKIUI0 pacTBOpa B
3aBHCUMOCTH OT COCTaBa COJIU, IIOJBEPraroONIeiicst THAPOIU3Y, 00pa30BaHNE KUCIIBIX U OCHOBHBIX COJIEH
B pPEaKIMIX THJIPOJN3a, 3aMUCHIBATH COKPAILECHHbIE MOHHBIE U MOJICKYJISPHBIE ypaBHEHUS DPEaKIIHii
TUIPOJIN3a

Tema 2.5.
OKHCINTENLHO-
BOCCTAHOBHTE/ILHEIE
peaxkiun

OcCHOBHOe€ coJepKaHue

Teopernyeckoe o0yueHue

Krnaccudukanus XUMHUYECKUX peakiuid. Peaknum coequHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa.
Kartanutnueckue peakuuu. OOpaTuMble U HeoOpaTHMble peakiuHu. ['OMOreHHble U TeTepOreHHbIe
peakun. DK30TePMHUECKUE M IHIOTEPMHUYECKHE peakiuu. TermaoBoil d3PeKT XUMHUIECKUX PEeaKIni.
TepMoxuMHUUYECKHE yPaBHEHMSL.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. CteneHb okucieHus. OKUCIUTENh ¥ BOCCTAHOBIICHHE.
BoccranoBurens u okuciaeHHe. MeToJ 3JIeKTpOHHOro OanaHca Ui COCTaBJICHHS YpaBHEHUH
OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIHHA

IIpakTH4yeckue 3aHATHS

Knaccudukaius BemecTs U NMpOLECCOB C TOYKU 3pEHHS] OKUCIEHMs-BoccTaHOBIeHUS. CocTaBieHHUE
YpaBHEHU peakiii C MOMOIIbI0 METO/a dNIEKTPOHHOTO Oananca. OOBsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKIIUU U MOJIOKEHUS XUMUYECKOTO PAaBHOBECHS OT Pa3JIMYHBIX (PaKTOPOB

OK 01
OK 02

HpOMe)KyTO‘IHaﬂ aTTeCTalMd 110 JUMCHUIIJINHE

Bcero

34
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3. YcaoBus peajm3anuu NporpaMMbl y4eOHOH TUCHMIIINHBI

3.1. TpeboBaHUsI K MUHMMAJIbHOMY MATEPUAJIBLHO-TEXHUYECKOMY
o0ecreyeHNIO
Peanuzanusi mporpaMMbl TUCITUTIIMHBI TpeOyeT HAIW4YUs y4eOHOTO KabuHeTa

XUMUH.

O0OopynoBaHmne y4eOHOro Ka0uHeTa:

- HarjsgHble TocoOus (HAOOPHI MIAPOCTEPIKHEBBIX MOEICH MOJIEKYI,
MOJICNIA KPUCTAINIMYECKUX PEIIETOK, KOJUIEKIIUU MPOCTBHIX U CIOKHBIX BEIECTB
W/WIN KOJIJIEKITUU TTOJIMMEPOB; KOJIJIESKIUSI TOPHBIX MOPOJ U MUHEPAJIOB, TaOIuUIIA
MeHpeneesa, yueOHbIe GHIbMBI, IIM(PPOBBIC 00pa30BaATEILHBIC PECYPCHI).

- IUIAKTUYECKUE MaTepUalIbl (3a1aHus 11 KOHTPOJBHBIX padOT, /ISl pa3HbIX
BUJIOB OLICHOYHBIX CPEJICTB, MU (HEPEHIIMPOBAHHOTO 3a4eTa U JIp.);

- TEXHHUYECKHE CpelcTBa OO0ydeHHs] (MEepCOHAIBHBIM KOMIBIOTEp C
JUIEH3UOHHBIM TMPOTPAMMHBIM  00ECIEUEHUEM; MYJIbTUMEIUNHBIN TPOEKTOD;
WHTEPAKTUBHAS 10CKA, BBIXO/I B JIOKAJIbHYIO CETh);

- 3aJ1bI (OMOIMOTEKA, YUTATBHBIN 3aJ1 C BBIXOJIOM B ceTh IHTEpHET.

3.2. UudopmanmoHnHoe odecrneyeHne 00ydeHunst

1. Xwumus: yueObnoe nocooue st CI1O / cocraButenu I'. FO. Boctpukosa, E. A.
Xopoxopauna. — Caparos : [Ipodobpazosanue, 2019. — 91 c. — ISBN 978-5-
4488-0369-7. — TekcT : 2MEKTPOHHBIN // DJEKTPOHHBIA pecypc HHU(pPOBOIA
obpazoBarenpbHoit cpensl CIIO PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/87280

2. bonasipeBa, O. U. Xumus: 3amaunuk nis CIIO / O. U. bonasipera, O. I1.
Kymnapesa, I1. A. TlonomapeBa. — Caparos: [Ipodo6pazoBanue, 2020. — 140 c.
— ISBN 978-5-4488-0595-0. — TekcT : 2JIeKTpOHHBIN // DJIEKTPOHHBIN pecypc
nudpoBoii oopazoBarensHoii cpeapl CIIO PROFo6pa3oBanue : [caiit]. — URL:
https://profspo.ru/books/92199

3. Jposnos, A. A. Xumus: yuedHnoe nocooue mis CITIO / A. A. IIpo3aos, M. B.
JHpo3noBa. — CapatoB : Hayunas kaura, 2019. — 317 ¢. — ISBN 978-5-9758-
1900-0. — TekcT : D»OAEKTPOHHBIH // DJIEKTPOHHBIM pecypc UHUPPOBOI
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https://profspo.ru/books/92199

oOpaszoBaTeabHON CIIO PROFob6pazoBanue [caiiT]. URL:

https://profspo.ru/books/87083
4. Jlynetiko, T. I'. Xumus: yuebnuk myst CI1O / T. I'. Jlyneiixo, O. B. [1s61m0, E.

cpenabl

A. PemernukoBa. — CaparoB, Mocksa : [IpodoOpazoBanue, Aii [lu Ap Meaua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Texkcr :

AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoit obpazoBarensHoit cpeapl CI1O

PROFoo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/94217

4. KOHTpOJIb U OLICHKA Pe3yJIbTATOB 0CBOCHHUS Y4eOHOH TUCIUIIMHBI

Pezynomamul 06yuenus

Kpumepuu oyenxu

Memoowt oyenku

- MoaenupoBanue
XUMHUYECKHUX MTPOIIECCOB.
OO01as xapakTepucTUKa
MPOIIECCOB,

- CoBpemMeHHasi MOJIEIb
CTPOCHHUS aToMa.
CHMBOJIMYECKHUH SI3BIK
XUMHH. XUMAYECKUU
AJIEMEHT. DJEKTPOHHAs
KOH(UTypaIus atoma;

- Kinaccugukanus
HEOPraHUYECKHX BEILECTB
B COOTBETCTBMHU C UX
CTPOEHHUEM;

- Obmue pusnyeckue u
XUMHYECKHE CBONCTBA
METAJIJIOB M HEMETAJIJIOB
CriocoObl nostyueHus;

- Mexanusm ruaponusa
CoJIeH pa3IuYHOro
COCTaBa, CyTh IpoIiecca
THIPOIIU3a, POJIb
TUAPOJIN3a B IPUPOJIE U
JKU3HU YCJIOBEKa,

- OKUCIIUTEIIHHO-
BOCCTaHOBUTEIIbHbBIC
peakuuu. CTeneHb
okucaeHus. OKUCIUTEIb
M BOCCTaHOBJICHHE.
BoccranoButenb u
okucieHne. Meron
ANEKTPOHHOTO OanaHca
JIUIS COCTABJICHUS
YpaBHEHUU
OKHUCJIUTENHHO-
BOCCTaHOBUTEIIBHBIX

Kputepun onennBanus
TeKyllell aTTecTaluM:

ATTeCTOBAH - BBHICTABIISIETCS
00yyJaromemMycsi, OTBETHUBIIIEMY
npaBwibHO Ha 10 BOmpocos.

He arrecToBan -
BBICTABJISIETCS 00yUaromeMycs,
KOTOPBI OTBETHII MeHee Ha 4
BOTIpOCA.

Kpurtepun ouennBanus
aupdepeHnpoBaHHOIO
3ayera:

OTJINYHO - BBICTABIISAETCS
oOy4arorieMycsi, OTBETHUBIIEMY
Ha 18-20 Bompocos.

Xopouo - BEICTaBIISIETCS
o0y4aroriemMycsi, OTBETHBIIIEMY
Ha 15-17 Bonpocos.

Y 10BJ1IETBOPUTEJIBHO -
BBICTaBIIAETCS 00yJaroLemMycs,

oTrBeTuBIIEMy Ha 10-14 Bompo-
COB.

TEKyIIasi aTTeCTaIHs
HuddepennmpoBanHbIit
3a4yeT
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