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1 OBHIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJMETA
OVYIL.07/ «<XUMUS»

1.1. Mecto y4eOHOro mpeaMeTa B  CTPYKType OCHOBHOWM
o0pa3oBaTeIbHOM MPOrPaMMbI:

OOmeoOpa3oBaTenbHbIil  y4eOHBI — mpeaMeT — «XUMHS»  SBISETCA
o0s3aTeNIbHOW  YacThio  00Ie00pa3oBaTeIbHOTO  IMKIAa  00pa3oBaTeNbHOMN
nporpammsbl B cooTBeTcTBUU ¢ PI'OC CIIO mo 09.02.09 Beb-pazpadoTka.

[IpuknagHoii MoOAydb BKIOYaeT paszaen & «Xumuss B OBITY H
MIPOU3BOJICTBEHHOM JNIESITEIIbHOCTU YEJIOBEKa», KOTOPBIM peanusyeTcs s BCeX
npodeccuil/CenuabHOCTE  METOJIOM  PEIIeHUsI  KEMCOB, CBSI3aHHBIX €
DKOJIOTHYECKON O€30HacCHOCTBI0 M  OLIEHKOW IIOCIEACTBHUM  OBITOBOM H
MIPOU3BOJICTBEHHON  JESATENBHOCTH, COOTBETCTBYIOUIEH OTpaciaM Oyayien
npo¢eCCUOHATIBHON JIEATEIbHOCTH 00yJarOIUXC .

1.2. lleqiu ¥ muIaHMpPYyeMble Pe3yJIbTAThHI 0CBOEHHSI Y4eOHOI0 MpeMeTa

1.2.1. lean 1 3a1a4mn y4eOHOI 0 nmpeamera

Conepxanue mnporpamMmbl  00111€00pa30BaTEIbHOTO y4eOHOro TMpeameTa
«X¥UMUS HAMPABIICHO HA JIOCTHYKEHUE CIICTYIONINX 1eJIei:

— dbopMUpOBaHUE CHUCTEMbl XHWMHUYECKHUX 3HAHUM Kak BakKHeHIen
COCTaBIISIIOIICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPa, B OCHOBE KOTOPOM JIeKaT
KJIIOUEBbIC TIOHATHUS, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XHWMHUU, OCBOCHHUE
s3bIKa HAyKW, YCBOGHHE W TIOHUMaHUE CYIIHOCTH JOCTYIHBIX OOO0OIICHUH
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIICHHE C HWCTOPUEH WX pPa3BUTHS U
CTaHOBJICHUS,

— dbopMHpOBaHWE W Pa3BUTHE TPEICTABICHUA O HAyYHBIX METOJax
MO3HAHUS BEIISCTB M XUMHUYCCKUX PEaKIUi, HEOOXOIUMBIX IS TPHOOPETCHHS
YMEHUN OPHUEHTHUPOBATHCS B MUPE BEIIECTB U XMUMHUYCCKUX SBJICHHM, WMEIOIINX

MCCTO B IIPHUPOJIEC, B Hp&KTH‘I@CKOﬁ 141 HOBCC,Z[HCBHOﬁ KHU3HH,



- pa3BUTHE YMEHMM M CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C
HAOMIOCHUEM U OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOIIOCHUEM
npaBui 0€30MacHOr0 0OpaIleHus ¢ BEIIECTBAMHU.

3agaum yueOHOIO npeamera:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEU MPOTEKAHHSI XUMHUYECKUX
MIPOLIECCOB U SIBJICHUM B OKPYXKaIOIIEH cpesie, [IeIOCTHOM HAyYHOW KapTHHBI MUPA,
B3aMMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIIbI HEOPTAHUYECKUX U OPTaHUIECKUX
BEUIECTB, YPAaBHEHMsS] XHMUYECKUX  peakUuuid, OOBACHATH HMX  CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS NPOCTEHIINX XUMHUYECKUX
DKCIIEPUMEHTAJIbHBIX HCCIIEJOBAaHUM C COOJIOJIEHMEM MpaBWi O€30MacHOro
oOpallleHusl ¢ BEIIECTBAMU U J1aOOPaTOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMEHHMS UCIIOJIB30BaTh UH(POPMALIMIO XUMUYECKOTO XapaKTepa U3
pa3IMYHBIX UCTOYHHUKOB,;

5) chopMupoBaTh yYMEHHS IIPOTHO3UPOBATh  IIOCJICACTBUS  CBOEH
NESATEIbBHOCTH W XMMMYECKUX TPUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
MPOILIECCOB;

6) chopMupoBaTh NOHUMAHNE 3HAYUMOCTHU JOCTHXKEHUNH XMMUUYECKON HayKU
Y TEXHOJIOTUM AJI Pa3BUTHS COLIMAIBHON M MPOU3BOJCTBEHHOM cdep.

1.2.2. Ilnanupyembie pe3y/jbTaTbl OCBOCHHS 0011e00pa30BaTEILHOIO
yueOHoro npeameta B coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HayeHue 00111e00pa3oBaTENbHBIA YUEOHBIM TpeaMeT «XUMUS»

umeet ipu GpopmupoBanuu u pazsutun OK 01; OK 02; OK 04; OK 07.



Koa
HAaHMeEHOBaHHeE
bopmupyembIx

KOMIIeTeHIU i

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS IMCHHIJIHHBI

I[I/ICIII/IHJII/IHapHLIe

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

Oo61mmue
JInyHoCTHBIE pe3yJbTAaThl JOKHBI OTPakaTb B
YacTH:
TPYA0OBOI0 BOCIUTAHUS:
— TOTOBHOCTh K  TpPydy, OCO3HaHHME IIEHHOCTH
MacTepCTBa, TPYI0JII00HE;
— TOTOBHOCTH K aKTHBHOfI NCATCIIBHOCTHU

TEXHOJIOTHYECKOM M COUHMAIBHOM HAIMpPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHMIIMHUPOBATh,  IUIAHUPOBATH |
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;
HWHTEpPEC K pas3lIMuHbIM cdepam mpodeccHoHaIbHON
JIeSITEIILHOCTH.

MeTal’[pe}lMeTHLIe pe3yJabTaThbl JOJKHbI OTPaAKATh:

OBJagenune

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:
a) 0a30BbIe JJIOTHYECKHE IeHCTBHS !

CaMOCTOSITEITLHO (POPMYIIMPOBATH M AKTyaTU3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTaHABIUBAaTh  CYIIECTBEHHBI  MpHU3HAK  WIH
OCHOBaHUSl /JJisi CpaBHEHHUSA, KIacCCUPHUKAUU U
0000IICHHS;

OTIpeeTSATh e JIeITEIIbHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,
BBIABJIIATH SaKOHOMepHOCTI/I nu HpOTHBOpeqHﬂ B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTH KOppeKTI/IBBI B JCATCIBbHOCTH, OIICHHWBATH
COOTBECTCTBHUC pe?)y.]'II)TaTOB OeisM, OLCHUBATh pI/ICKI/I
IMOCJEACTBHI NEATEILHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

JucuuninHapHbie pe3yJbTaThl J0KHbI OTPAKATH:

ITP6 01. chopMHUPOBAHHOCTH MPEACTABICHUI: O XHMMHYECKOMN
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa, POJIU
XUMHHM B [O3HAHUM SIBICHUNA NPUPOIBI, B (OPMUPOBAHUU
MBILIUICHUS! ¥ KYJAbTYPHl JIMYHOCTH, €€ (DYHKIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOJUMOW JJsi pEIIeHUs MPAKTUYECKUX
3a/1a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY
310POBBIO U IPUPOJHOM Cpee;

IIP6 02. BiageHue cucTeMOM XMMHUYECKHUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOMNOJIATAIOIIME  TMOHATUS  (XUMHYECKUN
JJIEMEHT, aToOM, OJJCKTpOHHas o00OJoYKa aroma, s-, p-, -
ANEKTPOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTbD,
3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCJICHUS, XHUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIepOaHBIN
ckeneT, (YHKUMOHAJbHAs TpyNNa, pagukai, H30Mepus,
M30MEpbl, TOMOJIOTMYECKUN psf, TOMOJIOTH, YTJIEBOJIOPOJIbI,
KHCJIOPO/A- U a30TCOJEp)KAIINe COCAUHEHHs, OUOIOTHYECKU
aKTUBHBIC BellecTBa (YIJIEBOJBI, KUPBI, OCJKH), MOHOMED,
IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIE
COEMHEHMS, KPUCTAJUIMUECKas pelIeTKa, THIbl XUMHYECKHX
peakuuil  (OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE,  JK30- U
SHJOTEPMHUUYECKHE, pEeaKIMd HWOHHOrO oO0MEeHa), pacTBOp,
JJEKTPOJINUTHI, HEDJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS
JUCCOLMAIus, OKHUCIUTENb, BOCCTAHOBHUTENIb, CKOPOCTH
XUMHUYECKON peakIiM, XUMHUYECKOE pPaBHOBECHE), TEOpUU U
3aKOHBI (TEOpUsS XUMHUYECKOTO CTPOEHMSI OpraHU4YeCcKHX
BemiectB  A.M. bByrnepoBa, Teopus AIEKTPOIUTUYECKOU
Jnvccounanuu, nepuoandeckuii 3akon /.M. MenneneeBa, 3aKkoH
COXPAHEHHs MAaCChl), 3aKOHOMEPHOCTH, CUMBOJUYECKHH SI3bIK




BJIQJICTh HAaBbIKAMH Yy4eOHO-HMCCIIECOBATEIILCKON U
HpOCKTHOﬁ ACATCIIBHOCTH, HaBBIKAMH PpPa3pClICHUA
npo0em;

BBIABJIISAATH IMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTyaJIu3UpOBaTh 3aJady, BbIBUI'ATb THUIIOTC3Y €€
peleHsI, HAXOIUTh apTyMEHTHI Ui T0Ka3aTeIbCTBa
CBOMX YTBEP)KICHMM, 3aJaBaTb IapaMeTpsl U
KPUTEPHUH PEIICHHUS,

AHAJIIM3UPOBATD IMOJTYYCHHBIC B XOAC PCUHICHUA 3aaa4un
PE3YIbTATHI, KPUTHYCCKU OLOCHHUBATH ux
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

yMETh TICPEHOCUTh 3HAHHUS B IIO3HABATCIBHYI U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH.

XUMHH, (PAKTOJOTHYECKHE CBEICHHS O CBOMCTBaX, COCTaBe,
MONy4YeHUH U 0O€30MacHOM  HCIOJIb30BaHUHM  BAKHEHUIIMX
HEOPraHUYECKUX M OPraHMYeCKMX BEIIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJIOBEKA;

ITP603. chopMUPOBAHHOCTh YMEHUH BBISABIISATH XapaKTEPHBIE
MPU3HAKA W B3aUMOCBSI3b HM3YYECHHBIX NOHITHH, MPUMEHSITh
COOTBETCTBYIOIIME TMOHSATUS TMPH ONHUCAHUU CTPOSHUS U
CBOMCTB HEOPraHUYECKHMX W OPraHMYECKHX BEIIECTB U UX
IPEBpAICHHI; BBISBIATH B3aMMOCBS3b XUMUYECKUX 3HAHUH C
MOHSATUSMU U TIPEACTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX
PEIMETOB;

nP6 04. chopMuUpPOBAaHHOCT, yMEHHH  HMCIOJIb30BaTh
HAaUMEHOBAHUS XUMHUYECKUX COEIMHEHUN MEeXITyHapOIHOTO
COK03a TEOPETUYECKOW M INPHUKIAJHON XMMHMHU U TPUBHUAIBHBIE
HA3BaHUS BaXHEHIIMX BEIIECTB (ITHJICH, alleTUJICH, TIUIEPHH,
¢beHon, popmanpaerua, YKCyCHas KHUCIOTa, TIUIHMH, yrapHBIH
ra3, yrjieKuClblil ra3, aMMHakK, TraiieHas W3BecTb, HerallieHas
U3BECTh, NMHUTHEBAsl COJA U JIPYI'MX), COCTaBIATh (POPMYIbI
HEOPraHWYECKUX U OpPraHMYEeCKUX BEIIECTB, YpaBHEHUS
XUMUYECKUX PEaKIUi, OOBICHATH MX CMBICH; TOJITBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOIICTBa BELIECCTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3aMMUCSIMHU YpaBHEHUM
XUMHUYECKUX PEAKIUN;

nP6 0S. cdhopMUpOBAHHOCTH YMEHUW  YyCTaHaBIIUBATh
NPUHAJIEKHOCTh M3Y4YEHHBIX HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB K ONpeAeNeHHBIM KJlaccaM M TpyIam
COCIMHEHUH, XapaKTEepU30BaTb HUX COCTaB M BaKHeMIne
CBOMWCTBA; OIPEIEIATh BUJIBI XHMHYECKUX CBsI3eH
(KoBaJIeHTHAsi, MOHHAs, METAJIMYecKasi, BOJOPOJHAs), THIIBI
KPUCTAINIMYECKUX PELIeTOK BEUIeCTB; KJIaccU(ULIUPOBATH
XUMHUYECKUE PEAKIINH;

IIP6 07. chopMupOBaHHOCTh YMEHUN MPOBOJUTH PacUeThl IO
XUMHYECKUM (opMyliaM U YPaBHEHUSM XUMUYECKUX peaKIuid




C HCIIOJIb30BaHHEM (bI/ISI/I‘IeCKI/IX BCJIIMYHMH, XapaKTCPUIYIOIIUX
BEIIECTBA C KOJHMYECTBECHHOM CTOPOHBI: MACCHhI, o0Bema
(HOpMaJ'IBHBIe YCJ'IOBI/IH) Ia30B, KOJIM4YECTBA BCIIICCTBA,
HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA MMPUHATUSA
peH_IeHI/Iﬁ B KOHKPCTHBIX XU3HCHHBIX CUTYyallUAaX, CBA3AHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC
CpeJICTBA IMOUCKA,
aHaM3a u
HWHTEPIIPETAIIH
nHpopManuu u
nH()OPMAIMOHHBIC
TEXHOJIOTUH TSI
BBITIOJTHEHHUS 3a/1a4
npoheCCuOHATLHON
IS TEITbHOCTH

JINYHOCTHBIE Ppe3yJbTAaThl JOJKHBI OTPaXaTb B

4acTu:

HEHHOCTH HAYYHOI0 MO3HAHUS:

— cpOopMUPOBAHHOCTD MHUPOBO33pPEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKu W  OOIICCTBEHHOHW MPAKTHKH,
OCHOBAHHOTO Ha Juasnore KYJBTYp,

CTIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MecTa B
MIOJINKYJIBTYPHOM MHPE;

— COBEpIICHCTBOBAaHUE SA3BIKOBOM M YUTATEIbCKOU
KyJIbTYpbl Kak CpEICTBAa B3aUMOJCHCTBUS MEXIY
JIOJbMU U TTIO3HAHUS MUPA.

MeTtanpeameTHble pe3yJbTaThl J0AKHbI OTPAKATH:

Osianenue YHHBEPCAJIbLHBIMH y4eOHbIMH

NMO3HABATEJbHBIMU AeHICTBUAMM:

B) pa0orta ¢ nHopManmeii:

— BJaJeTh HaBbIKaMHM TMOJY4YeHHUs HHGDOpMaLuU U3
HUCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSITEJIBHO
OCYILECTBIATh IOWCK, aHAJN3, CHUCTEMAaTU3aLUI0 H
MHTEpIpeTaluio MHGOpMAIUN PA3IUYHBIX BUIOB U
¢bopm npencTaBieHus;

— CO3/1aBaTh TEKCThI B PA3IMUHBIX (hopMarax C y4eToMm
Ha3HaueHUs: WHPOpMalMU U IEJIEBOM ayJUTOPHH,
BbIOMpas ONTUMalbHYI0 (OpMy NpPEIACTaBICHUA U
BU3YaJIN3alUy;

— OLIEHUBATh JIOCTOBEPHOCTb,
uHboOpMallUU, €€ COOTBETCTBHE

JICTUTUMHOCTD
IIPaBOBbIM n

JucuuniauHapuesie (MpeAMeTHbIE) Pe3yJbTaThl
0TpakKaTh:

IIP06 06. BiageHuE OCHOBHBIMU METO/IaMU HAyYHOTI'O IMO3HAHUS
BEIIECTB U XMMHUYECKUX SIBICHUU (HAOIIOACHHE, U3MEpEHHUE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

IIP6 07. chopMupOBaHHOCTh YMEHUN MPOBOJIUTH PACUETHI MO
XUMHYECKUM (OpMyJiaM U YPAaBHCHUSM XUMUYCCKUX pPEaKIHi
C HCMOJb30BAaHUEM (PU3NYECKUX BEIUYHH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: MAacchl, 0O0beMa
(HOpMallbHBIE  YCIIOBHSI) Ta30B, KOJIMYECTBA  BEIECTBA;
UCIIONIb30BaTh CHUCTEMHBIE XMMHUYECKUE 3HAHUS Ui MPUHATHUS
pelIeHn B KOHKPETHBIX KU3HECHHBIX CUTYAIHSX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

P6 08.chopMupoBaHHOCTH yYMEHMH  IUIAHUPOBATH U
BBIMOJHATh ~ XUMHUYECKUH  JKCHEpUMEHT  (TpeBpaleHus
OpPraHMYECKUX BEUIECTB MPU HAarpEBAHUH, MOJIyYEHUE ITHIICHA
U H3yYEHHUE €ro CBOWCTB, KAYECTBEHHbIC pEaKIMU Ha
aNbJIETU/Ibl, KpaxMal, YKCYCHYIO KHUCIOTY; JeHaTypauus
OEKOB TMpPU HArpeBaHUU, IIBETHBIE pEaKIUH OEIKOB;
MPOBOAUTh PEAKIIMM HOHHOTO OOMEHa, ONpEeNeNsTh Cpeny
BOJHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIMU Ha CyabQart-,
KapOOHAaT- W XJOPWI-aHUOHBI, HA KATHOH aMMOHUS, peliaTh
SKCIEpUMEHTAIbHbIE 3a7aud 1o TeMaMm 'Mertamnsl" U
"Hemetamibl") B COOTBETCTBUM C TPaBUJIAMH TEXHUKH
0e30macHOCTM  THpu  OOpamleHMH C  BEIIeCTBaMH U
71a00paTOPHBIM  O0OPY/ZOBAaHUEM; TPEICTABIATh PE3yJIbTAThI
XUMHYECKOTO DJKCIIepUMEeHTa B (opme 3amucu ypaBHEHUH

JOJI/KHBI




MOPaJIbHO-3THUYCCKUM HOPMAaM;

— BJAJeTh HABBIKAMHU pACMO3HABAHUS W  3alIUTHI
nHpopmanuy, UHOOPMAITMOHHOW  OE301aCHOCTH
JTUYHOCTH.

COOTBETCTBYIOIIMX peakuuii U (popmynupoBaTh BBIBOJBI Ha

OCHOBE 3THUX PE3YJIbTATOB;
IMP6 09. chopMHUPOBAHHOCT, YMEHHS  AHAIU3UPOBATH
XUMHYECKYI0  HH(POpPMAIMIO, TMOJy4aeMyl0 H3  pa3HbIX

MICTOYHHMKOB (CPEACTB MaccoBoil mH(popmanuu, cetb MHTepHET
U Apyrue).

OK 04. O¢ddexruBHO
B3aUMO/ICHCTBOBATH U
paboraTh B
KOJUIEKTUBE U
KOMaH1e

JInYHOCTHBIE Pe3yJIbTATHI

YacTu:

rPaskIaHCKOr0 BOCIMTAHUS:

— TOTOBHOCTh BECTHM COBMECTHYI JESATEIbHOCTh B
HWHTEpecax rpakIaHCKOTo OOIIECTBa;

— YMEHHME  B3aMMOJCHCTBOBaTH C  COLMAJIbHBIMU
WHCTUTYTAMU B COOTBETCTBUU C HMX (QYHKIHSIMH U
Ha3HAYCHUEM.

MeTtanpeameTHblie pe3yabTaThl J0JKHbI OTPAXKATh:

OBiajeHue yHMBEPCAJbHBIMHM KOMMYHHMKATHBHBIMH

NefiCTBUAMU:

0) coBMecTHas 1eITeJIbHOCTD.!

— TOHUMATh u HCTIONIb30BATh MpEUMYyLIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

— TIPpUHUMATh  1E€JIU  COBMECTHOM  JESATENbHOCTH,
OpraHU30BbIBATh U KOOPJIWHUPOBATH JIEUCTBUS IO €€
JOCTHIKECHHUIO: COCTAaBIISITh IJ1aH JIeNCTBHIA,
pacmpenensiaTh pojid ¢ y4eTOM MHEHHUHM YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBiaseHue  yHMBEPCAJbHBIMM  PeryJsiTHUBHbBIMH

neficTBUAMU:

r) NIPpUHSATHE ce0s M APYTUX JHOJCH:

— TIPUHUMATh MOTHBBI U apTYMEHTHI APYTHX JIFOJACH Mpu
aHaJM3€e Pe3ybTaTOB AEATEIIbHOCTH;

— TIpU3HaBaTh CBOE MpPaBO M MIPABO JIPYTUX JIOJEH Ha
OIIIMOKH,

AOJIKHBI OTpaKaTb B

I[I/ICIII/II[.]'[I/IHapHLIe (l'Ipe)IMeTH]:Ie) pe3yjabTaTbl A0JKHbI

0TpPaKaTh:
NP6 08. chopMUPOBAHHOCTH YMEHUH IUIAHHPOBATH W
BBINIOJIHATh ~ XUMHYECKHH  DKCHEPUMEHT  (TIpeBpalleHUs

OPraHUYeCKUX BELIECTB IMPU HArPEBaHWU, MOJIYYEHUE ITHUIIEHA
U H3yYEHHUE €ro CBOWCTB, KAYECTBEHHbIC pEAaKIUU Ha
aNbJETUIbl, Kpaxmall, VYKCYCHYIO KHCIIOTY; JI€HATypalus
OCeKOB TMpU HArpeBaHUU, IBETHBbIE pEaKIUU OENKOB;
MPOBOJIUTh PEAKIIMM HOHHOTO OOMEHA, OMNPENENsITh Cpemy
BOJHBIX PAacTBOPOB, KadeCTBEHHBIE pEaKIMH Ha Cyibdar-,
KapOoOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHHS, pellaTh

SKCIEpUMEHTAIbHBIE 3a7aun 1o TeMaMm "Metamnel" u
"Hemerannsl") B COOTBETCTBMM C MpaBWJIAMH TEXHHUKH
0e30macHOCTH  Tpu  OOpalieHuH C  BEHIeCTBAMU U

71a00paTOpPHBIM 00OPYAOBAaHHEM; TMPEICTABIATh PE3YIbTAThl
XUMHUYECKOI0 DJKCIIEpUMEHTa B (opMe 3alucu ypaBHEHUM
COOTBETCTBYIOLIMX peakuuid M (GOpMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3YJITATOB.




— pa3BHBaTh CHOCOOHOCTH MOHHMMAaTh MHpP C TO3HIUU
APYTOro YesIOBEKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karollen Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIUMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

JIM4HOCTHBIE pe3yJabTaThl /I0JIKHBI

YACTH: IKOJIOTHYECKOT0 BOCTIMTAHUSA:

— c(OpMUPOBAHHOCTb  HKOJOTHMYECKOH  KYJIbTYPHI,
[IOHMMaHWE BIMSHUA COLUAIBHO-3KOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON M COLHUAIBHOU
Cpeabl,  OCO3HaHWE  TIJ00aJbHOIO  XapakTepa
9KOJIOTMUECKUX MPOOIIeEM;

— IUJJaHUPOBAaHUE M  OCYILIECTBICHME [JEHCTBUH B
OKpyKalollel cpelJe Ha OCHOBE 3HAHUA Leled
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— AaKTHUBHOE HENpUsATHE NeHCTBUM, NMPUHOCSIIUX Bpen
OKpy>KarolleH cpene;

— yMeHue IIPOrHO3UPOBATh
9KOJIOTMUECKHUE  TOCIEICTBUS
NeWcTBUH, IPeOTBpALaTh UX.

MertanpeameTHble pe3yJabTaThl J0JIAKHbI OTPAKATH:

Osianenue YHHBEPCAJIbLHBIMH y4eOHbIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) pa0orta ¢ nHopManmeii:

oTpa:kaThb B

HeOIaronpusITHbIE
IpeAPUHUMAEMBIX

— WCTOJB30BaTh  CpPEACTBA  HWH(POPMAIMOHHBIX U
KOMMYHI/IKaIII/IOHHI)IX TeXHOJ'IOFI/II\/II B pCHIeHI/II/I
KOTHUTHBHEIX, KOMMYHUKATHUBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c COOJTIOICHUEM
TpeOOBaHUN DPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHECHBI,  PECypcoCOEpeKeHUs,  TMPaBOBBIX U
ITHYECKUX HOPM, HOpM uH(MOPMAIIMOHHON
0€30I1acCHOCTH.

JAucnumimHapubie (NpeaMeTHbIE) Pe3yJabTAThl TOJIKHBI
0TPakKATH:

ITP6 01. chopMHUPOBAHHOCTH MPEACTABICHUN: O XMMHUYECKOMN
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa, PpOJIU
XUMHUHM B T[O3HAHUM SIBICHUW NPUPOIBI, B (OPMUPOBAHUU
MBIIUJICHUSI W KYJIbTYPbl JUYHOCTH, €€ (yHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOJUMOW JJIsi pEIIeHUs MPaKTUYECKUX
3a/1a4 U IKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

P66 10. cpopmMupoBaHHOCTHP yMEHHUH CcOONIONATH MpaBUIIA
9KOJIOTHUECKH  IIeIeCOO0pa3HOro TOBeIeHUs B OBITY U
TPYAOBOM JESATENLHOCTH B LIEJIIX COXPAHEHUS CBOETO 3/10pPOBbs
U OKpYXaroliel HpUPOIHON Cpeabl; yYUTHIBATH OMACHOCTH
BO3/ICICTBUS Ha JKUBBIE OPraHU3Mbl ONPEEIICHHBIX BELIECTB,
MOHMMAash CMBICI TIOKa3aTelsd [MpeneibHOW  JOMyCTHUMOMN
KOHIIEHTpAaLUH.
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2 CTPYKTYPA U COJEPXKXAHUE
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA
OVYIL.07/ «<XUMUS»

2.1. O0bem yueOHOro nmpeaMera U BUAbI Y4eOHOH padoThl

Bun yuebHo# paboThI O0bem B yacax
O0bem 00pa3oBaTeIbHOI MPOrPaMMBbI Y4€0OHOTO 79
npeamera:
1. OcHOBHOE cojIep:KaHue 62
B TOM YHUCJIE!
TEOPETUIECKOE 00yUCHHE 34
MPAKTUYECKUE 3aHATHS 18
nabopaTOpHbIE 3aHATUS 6
KOHTPOJIbHBIC PabOThI 4
2. [IpodeccrnoHaTIbLHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 8
B TOM YHUCJIE!
TEOPETHYECKOE 00yUeHue 4
NPAKTUYECKUE 3aHATHUS 4
IIpome:xxyTouHasi aTTecTanus
B hopme nudHepeHITMPOBAHHOTO 3a4eTa (3aUeT ¢ OleHKOM), |1 2
CEeMECTp.

11



2.2 Temamuueckuii naan u cooepicanue yyeonozo npeomema OYILO7 «Xumusn»

HaumenoBanue
pa3/iesioB U TeM

Copaepxxanue yueOHOro MmaTreprasa (0CHOBHOe U NPo¢ecCHOHAILHO OPHEHTHPOBAHHOE),
J1a00paToOpHbIe M NPAKTHYECKHE 3AHATHS, IPUKJIATHONH MO1YJIb

O0LéM
4acoB

®opmupyemMble
KOMIIETCHIIUH

1

2

4

OcHOBHOe co/iep:KaHue Y4eOHOro MaTepuaJia

62

Pasnen 1. Teopernueckue 0CHOBbI XUMHH

16

Tema 1.1.

OCHOBHBIE
XAMUYECKHE TTOHITUA U
3aKOHEI, CTpOEHUE
aTOMOB  XMMHMYECKHX
9JIEMEHTOB

Copep:kanue y4eOHOTro MaTepuaJa

XUMHYECKUH AJIeMEeHT. ATOM. SIIpo aTtoMa, U30TOMbI. DJIEKTPOHHA 000JI0UKa. DHEPreTUUECKUE
YPOBHH, MOIYPOBHH. ATOMHBbIE opOuTaiu, s-, p-, d- smemenThl. OCOOCHHOCTH pacIpeaeIeHuUs
AJIEKTPOHOB 1O OpOUTAISAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAsS
KoH(urypauusi aroMoB. OCHOBHbIE XUMUYECKUE 3aKOHBI

IIpakTH4yeckue 3aHATHS

[TpakTuaeckast pabora Nel. «OCHOBHBIE KOJWYCCTBCHHBIC 3aKOHBI B XMMHH W PACUYETHl TIO
YPaBHEHUSIM XMMHUYECKHUX PeaKLuii».

OTtHocuTeNbHBIE aTOMHasi U MOJEKyJsipHas Maccel. MonsipHas macca. KosmyecTBo BeliecTsa.
MaccoBast nons BemiectBa. 3akoH ABoraapo. MomspHblii 00bemM ra3oB. OTHOCHTEIbHAS
IUIOTHOCTH Ta30B. PacueTsl mo YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C MCIIOJIb30BAaHUEM MacCOBOM
JIOJIM BEIIeCTBA, 00beMa (HOpMaJIbHbIE YCIIOBHS) a30B, KOJIMYECTBA BELIECTBA

OK 01

Tema 1.2.
[lepuonnueckuii 3aKoH
U [Tepnoanueckas
CUCTEMAa XHMHYECKHUX
snementoB . .
MenneneeBa, Ux CBS3b
c COBPEMEHHOMN
TeOpUei CTPOEHHUS
aTOMOB

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKHe 3aHATHA

[TpakTudeckast padota Ne2. «M3yueHue MepHUOIUICCKIX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3U CO
CTPOECHHUEM ATOMOB).

[Tepuoanueckas cuctema xumudeckux snemeHToB JI.MI. MenneneeBa. CBsA3b NMEpUOIUYECKOTO
3aKkoHa U Ilepuoanueckoll CUCTEMBI XUMHUYECKHUX DJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKUX D3JEMEHTOB, OOpa3yeMbIX HMH
IIPOCTBIX M CIIOKHBIX BELIECTB IO rpynnam M nepuojam Ilepuoguueckoil cuctemsl. 3HaYEHHE
MIEPUOIMYECKOr0 3aKOHA M CHCTEMBbI XMMHUYeCKHX aieMeHToB J[.MI. MenneneeBa B pa3BUTHH
HayKH.

VYcraHOBIEHUE CBSI3M MEXIY CTPOCHHEM aTOMOB XMMHYECKHX JJIEMEHTOB M IEPHUOJHYECKUM
U3MEHEHUEM CBOMCTB XMMHMUYECKHUX JJIEMEHTOB U UX COCAVUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM
Ilepnonnueckoid cuctemsl. PernieHne MpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUUA Ha
XapakTepU3alMi0 XUMHYECKHX 3JeMEeHTOB «MeTajuinyeckue / HeMeTaNIM4ecKhe CBOICTBa

OK 01
OK 02
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XMMHUYECKHX 3JEMEHTOB B COOTBETCTBHM C HUX JJIEKTPOHHBIM CTPOCHHEM U IIOJO0XKEHUEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHToB [[.1. Menneneesa»

Tema 1.3.

Crpoenue  BemecTBa
u npupoja
XUMHYECKOU CBS3HU.
MHoroo6pa3ue
BEIIIECTB

Copep:kanue y4eOHOTro MaTepuaa

CrpoeHue BeniecTBa. XuMuieckas cBsi3b. BUJIbl XMMHUECKOH CBSI3U (KOBaJIEHTHAs HEMOJIsIpHAs U
NOJISIpHAsi, MOHHAs, MeTajuiMueckas). MexaHu3Mbl 00pa30oBaHUs KOBAJIEHTHOM XHMMHYECKOM
cBsi3u  (OOMEHHBIH ¥ JOHOPHO-aKLUENTOpHBIH). Bomoponanas  cBs3b.  BameHTHOCTB.
OnekTpooTpuuaTeIbHOCTh. CTeneHb OKUCIeHNs. MIOHBI: KAaTHOHBI M aHUOHBI

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckas padora Ne3. «CtpoeHue BeliecTBa U NpUpoia XUMUYECKOM CBSI3U».
JleMoHCTpaluss Mojieneld KpUCTAUIMYECKUX PEIIETOK: HOHHOW (XJIOpHJ HaTpusi), aTOMHOM
(rpaduT U anmaz), MOJEKYJISIPHOW (YIJICKUCIBIN ra3, MOJ), METALINYCCKONW (HaTpUi, MarHuii,
Menb). PemieHne npakTHUeCKuX 3a/JaHUil Ha COCTABICHHME 3JIEKTPOHHO-rpaduieckux (opmyi
a1eMeHTOB 1—4 nepuooB

OK 01

Tema 1.4,
Knaccudukanus,

u HOMEHKJIaTypa
HCOpFaHHqGCKHX
BEIIECTB

Coaep:xanue y4eOHOro MaTepHuaJia

Knaccudukanus HeopraHmueckux Beniects. HoMeHKIIaTypa HEOpraHWYEeCKHX BEIIEeCTB (OKCHIBI,
THJIPOKCUBI, KHUCIIOTHI, cOJiM). BelmecTBa MOJEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOEHHUS.
ArperatHble cocTosiHUsL BemlecTBa. Kpucramnmyeckue u aMop(HbIe BeElIECTBA. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIECTBA. THIMbI KPUCTAUIMYECKHX PEIIETOK (aTOMHasl, MOJEKYJsIpHasi,
MOHHasl, MeTaJJIn4yecKasi). 3aBUCMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTATUNINYECKON PEIIETKH

IIpakTHYecKHe 3aHATHA

ITpakTnyeckas pabora Ne4. «HomeHKi1aTypa HEOPraHUYECKUX BELIECTBY.

Pemienue npakTHueckux 3aJaHui Mo Kiaccu(pUKaluu, HOMEHKIIAType U XUMUYECKUM (opMysam
HEOPraHMYECKHUX BEIECTB pa3IMYHbIX KJIAcCOB (yrapHblil ra3, YIJIEKHCIBIM ra3, aMMHak,
ramieHas HM3BeCTb, HeralleHas W3BeCTh, NMUThEBas COJAa M JAPYTUX): Ha3BaHUS BEILECTB IIO
mexayHapoanoit (MIOIIAK) wnm TpuBHanbHOW HOMEHKIAType U COCTaBiieHHE (OPMYIIbI
XMMHUYECKHX BEIECTB, ONpE/AEICHNUEe NPUHAIICKHOCTH K kiaccy. [louck uHpoOpmamum mo
Ha3BaHMSIM, UJIEHTU(UKATOpaM, CTPYKTYPHBIM (hopmynaM. AHalIW3 XUMHYECKOW MHpopMaiuuy,
MOJTy4yaeMOil W3 pPa3HbIX HCTOYHUKOB (CPEICTB MaccoBO HHQopmauuu, ceTb VHTepHET u

ApyTHe)

OK 01
OK 02

Tema 1.5.

Conep:xanue yueOHOro MaTepuasia

OK 01
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Tumnst XUMHUYECKUX |Xumudeckas peakuus. Kriaccuduxamuss XUMHUYECKHMX peakluid B HEOPraHWYecKol W

peakiuit OpTraHWYECKOM XUMHUHU. 3aKOHBl COXPAHEHHUS MAaCChl BEIIECTBA, COXPAHEHUS W IPEBpPAILLCHUS
SHEPruu MPU XUMHYECKUX peakuusx. OKUCIUTEbHO-BOCCTAHOBUTENbHBIE peakiuu (ypaBHEHUS
OKHCJICHUSA-BOCCTAHOBJICHUSI,  CTENEHb  OKHUCIICHMS, OKUCIUTEIb W  BOCCTAaHOBUTEJb,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMU B TMPUPOJE, IPOU3BOJCTBEHHBIX IIpOlEccax H
YKU3HEICATEIIbHOCTH OPraHU3MOB)

Tema 1.6. Coaep:xaHue y4eOHOro MaTepuaJia

CKOpOCTP  XMMMUYECKHUX
peakuuii. XUMHYECKOE
paBHOBecHE

CKOpOCTh peaklMu, €€ 3aBUCUMOCTb OT pa3IMyHbIX (DAKTOPOB: MPHUPOJBI PEarupyroIux
BELIECTB, KOHLEHTPALUU PEarupyroliux BEIIECTB, TEMIEpPAaTypbl W IUIOMIAJU PEAKIIMOHHON
noBepXHOCTU. TerioBble H3PPEKThl XUMUUECKUX PEAKIMNA: 3K30- U SHIAOTEPMHUUYECKHE PEAKIIHH.
OOpatumble peakuuu. XUMHYECKoe paBHOBecue. @DaxkTOpbl, BIUAIOIIME HA COCTOSIHHUE
XMMHUYECKOIO pPaBHOBECHUs (KOHLIEHTpPALMsl pPEareéHTOB WM HPOAYKTOB PEAKIMHU, JaBJICHHUE,
temneparypa). [lpunnun Jle [latense

IlpakTH4yecKkue 3aHATHSA

[Ipaktuyeckas pabora NoS. «BnmsHue pa3nuuHbIX (HAaKTOPOB HAa CKOPOCTh XUMHYECKOU
peakuum.

Pemenune npakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUil Ha aHanu3 (aKTOpOB, BIUSIOLIMX HaA
U3MEHEHHUE CKOPOCTU XMMHYECKON peakluu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEakLUU OT
IIPUCYTCTBUS KaTalM3aToOpa Ha IPUMEPE PA3IOKEHHS IIEPOKCHAA BOAOPOAA C IOMOIIBIO
JUOKCHJAa MapraHia M KaTtajasel. PellleHMe NpakTUKO-OPUEHTUPOBAaHHBIX 3aJaHUN Ha
npuMeHeHne npuHiuna Jle-Illarenbe mig HaXOXJIEHUs HAIPABICHUS CMEIICHUS PAaBHOBECHS
XMMHUYECKON peakIy U aHaJIu3 GakTOPOB, BIUSIONIMX Ha CMEICHHEe XMMUYECKOTO paBHOBECHS

OK 01
OK 02

Tema 1.7.

PactBopsl, Teopust
BJIEKTPOIUTAYECKOMN
JUCCOLMAIMU U MOHHBIN
oOMeH

ConepxaHue y4eGHOro MaTepuaJjia

PactBopel. Buabsl pacTBOpOB IO COIEpPKAHHMIO PACTBOPEHHOIO BELIECTBA. PacTBOPUMOCTS.
[TonsTne o0 aucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWIHBIE pAacTBOpBL. MaccoBas noms
BelecTBa B pactBope. [loHsatue o BogopoaHoM mokazarene (pH) pactBopa. DnekTporuTHdecKast
nuccormanus. CHIIbHBIC U CJIa0bIe SJIEKTPOJIMTHI, HEAJIEKTPOIUTHI. Peakiinu noHHOro ooOMeHa

JlabopaTopHble 3aHATHS

JlaGopatopHas padota Nel «IIpuroroBieHue pacTBOpPOB».

IIpuroroBneHue pacTBOpOB 3aJlAHHOW MAacCOBOW JIOJIEM pacTBOPEHHOIO BELIECTBA, MPOBEACHUE
peakuuii HMOHHOTO OOMEHa, ONpeAeleHHe Cpeabl pacTBOPOB BEIIECTB €  MOMOIIBIO
YHHUBEPCAJIbHOTO HMHAWKATOpa (KHCias, HEHTpajbHas, IIeJoyHas). 3aJaHusi Ha COCTaBJICHHUE

OK 01
OK 02
OK 04
OK 07
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WOHHBIX peakuui. PenieHue NpakTUKO-OPUEHTHPOBAaHHBIX DPACUYETHBIX 3aJaHU HAa pPacTBOPHI,
UCIIOJIb3YEMBIE B OBITOBOW U IIPOU3BOJCTBEHHOM AEATEILHOCTH YEJIOBEKA

KonTpoabHnas padora 1

CtpoeHue BellecTBa U XMMHUYECKUE peakiuu (1o pasaeny 1)

Paznen 2. Heoprannuyeckasi xumus

10

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYeCKUX
BEILIECTB

Copep:kanue y4eOHOTro MaTepuaa

Mertamibl.  Ilomoxenne wMeraimioB B llepuoamyeckoid cucTeME XHUMHYECKHX AJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX 000JIOYEK aTOMOB MeTaioB. OOmme Qusnueckue
cBoiictBa MeTauioB. CIIaBbl METAJIOB. DJIEKTPOXUMUYECKUM Psii HANPSOHKEHUN METaIJIOB.
XHUMHUYECKHUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaJMH, KalbIMH, MarHWi, aJllOMUHUH,
IIMHK, XpOM, JKeNe30, Meab) U HuX coenuHeHuil. OOmuMe crnocoObl MOJYYEHUS METalIOB.
[TprMeHeHne MeTaJlJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenne Hemeramios B Ilepuonnueckoil cucreMe XUMUYECKUX 3i1eMeHToB [I.1.
MenneneeBa 1 0COOEHHOCTH CTpoeHHs aTOMOB. DU3nUecKre CBOWCTBA HEMETAIIIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha MpUMepe KHCIOoponaa, cepbl, ¢ocdopa U yriepona). XUMUICCKUE CBOWCTBA H
MPUMEHEHHE BAKHEUIITNX HEMETAJUIOB (TaJIOreHOB, cephl, a30Ta, Gocdopa, yriepoaa u KpeMHHs)
U UX COEAMHEHHUH (OKCHJIOB, KHCJIOPOJCOJEPKAIINX KHCIOT, BOJOPOJHBIX COEIUHEHHI).
ITpuMeHeHrEe BaXHENIINX HEMETAJUIOB M UX COEVMHEHUN

XUMHUYECKHE CBOMCTBAa OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/I)IOB, THUAPOKCUIOB,
KHUCJIOT, cojiell u ,Z[p) I'eneTnyeckas CBS3b HCOpPTraHNWYCCKUX BCHICCTB, IMNPHUHAMJICKAIIUX K
PAa3IMYHBIM KJ1aCCaM. 3aKOHOM€pHOCTI/I B M3MCHCHUH CBOICTB IMPOCTBIX BEIICCTB, BOAOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCHUIAOB U THIPOKCHUIOB

HpaKanecmle 3AaHATHUSA

[TpakTuueckas padota Ne6. « DU3NKO-XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBneHre ypaBHEHHH XUMHUYECKHX pEakIUi C y4acTHMeM TMPOCTBIX U  CIOKHBIX
HEOPraHWYECKUX BEILECTB: METAJUIOB M HEMETAUIOB; OKCHUJIOB METAUIOB, HEMETaUIOB U
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAHUW M aM(OTEPHBIX THAPOKCHIOB;
HEOPTraHWYECKUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAcce WM
00BbEMY OJJHOTO M3 y4YacTBYIOIIMX B PEaKLMHU BEIIECTB, pacu€Tbl mMacchl (00bEMa, KOJIMYECTBa
BEIIECTBA) MPOJYKTOB PEAaKIMHU, €CIU OJIHO M3 BEIIECTB MMEET NnpuMecH. PerieHue mpakTHKO-

OK 01
OK 02
OK 04
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OpPUEHTHPOBAaHHBIX 3a/laHUIl Ha CBOICTBa, COCTaB, MOJy4Ye€HHE M O€30IacHOE MCIOJIb30BaHUE
BO)KHEHIINX HEOPTaHWYECKHUX BEIIECTB B OBITY M MPO(EeCCHOHANBHOM NeSITEIbHOCTH YeJIOBEKa

Tema 2.2.
Nnentudukanus
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xaHue y4eOHOIro MaTepuaJia

JlabGopaTopHble 3aHATUSA

JlaGopaTtopnas pabora N2 «Mnentudukanys HEOPraHMIECKUX BEIIECTBY.

Pemienne skcrniepUMEHTANBHBIX 33/1a4 M0 XMMUYECKMM CBOMCTBAM METAJUIOB U HEMETAJUIOB, I10
pacloO3HABaHUIO M TMIOJIYYCHHUIO COEIMHEHUH METaUIOB U HEMETauIoB (B3auMOJCCTBHE
TUIPOKCUIA ATIOMUHHS C PAcTBOpPAMU KHUCJIOT W IIENOYei,). MneHTudukanus HeoOpraHmIeCKux
BEIIECTB C HCMOJb30BAaHUEM HX (PUIUKO-XUMUYECKUX CBONCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuid. KadecTBeHHBIC peaknuu Ha Cyibdar-, KapOOHAT- M XJIOPHI-AaHWOHBI, Ha KAaTHOHBI
METAJIJIOB U KATHOH aMMOHUS

OK 01
OK 02
OK 04

KonTpoabHnasi padora 2

CBolicTBa HEOPTaHUYECKUX BELIECTB (110 pa3aemny 2)

Pa3znen 3. TeopeTnueckne 0CHOBBI OPraHMYeCKOM XUMHUM

Tema 3.1.
Knaccudukanus,
CTpOCHHE "
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Coaep:xanue y4eOHOro MaTepHuaJia

IIpenmer opraHnyecKOr XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJYYEHUU HOBBIX
BEIIECTB M MarepuanoB. Teopus crpoeHusi opranudeckux coenuHenuit A.M. byrtneposa, eé
OCHOBHBIE TIOJIOKEHUS. CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKUX BEIIECTB. [ OMOIOTHS, U30MEpHS.
XUMHUYECKas CBA3b B OPrAaHUYECKUX COCIMHEHUSAX: KPAaTHBIE CBS3U, G- U T-CBSI3H.

[IpencraBinenue o kiaccupUKAIMU OPraHUYECKUX BemecTB. HoMeHKIaTypa OpraHHYecKux
coeMHEHUH (crucTeMaTudeckas) U TPUBUATbHBIC HA3BaHUS BAXKHEUIITNX MPEICTABUTENIEH KI1acCOB
OPraHMYEeCKHUX BEIIECTB

IIpakTHYecKHe 3aHATHA

[Ipaktrueckas padota Ne7. «HoMmeHKIaTypa OpraHUuYECKUX BEIIECTBY.

OznakomieHne ¢ oOpa3laMd OpPraHWYECKUX BEIIECTB M MaTepHallaMd Ha HX OCHOBE,
MOJICIMPOBAHNE MOJICKYJI OPTAaHMYECKUX BEIIECTB, HAOMIOJCHUE U ONTUCAHUE JEMOHCTPAIIMOHHBIX
OTIBITOB MO MPEBPALICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHUM (ITUiaBlieHue, OOyTIUBaHUE U
ropenue). CocTaBieHUE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKUX BEIIECTB
OTJAENbHBIX KJACCOB, WCIOJb3YyS HX HAa3BaHMUS 1O CUCTEMAaTUYECKOW M TPUBUAIBHOU
HOMEHKJIaType (3TWJieH, aleTW/eH, TIIuuepuH, (eHon, Qopmanpaerua, yKCycHas KHCIOTa,
rmnuH). Pacdersl mpocTteifmieit GopMynbl OpraHUYecKOd MOJIEKYIbI, UCXOJS U3 IEMEHTHOTO
cocrana (B %)

OK 01

Paznen 4. YrieBonopoabt

10
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Tema 4.1.
YrieBonopoasl M UX
IPUPOJHBIE HCTOYHUKH

Conep:xanue yueOHOro MaTepuasa

[IpenenbHble YrieBoaopoabl (aIKaHbl): COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psii. MeTaH U 3TaH:
COCTaB, CTpOEHHUE, (U3UYECKHE U XUMHMUYECKHE CBOWCTBA (peakluM 3aMelleHHss U TOpEeHus),
II0JIyYE€HUE U IPUMEHEHHE.

HenpenenpHbie yriaeBoAopoab! (aIKEHBI, aKaJIUEHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKUHN psl. DTHIEH W MPOMUIIEH: COCTaB, CTPOCHHE,
bu3HYecCKue U XUMHYECKHE CBOMCTBA (pEaKIMU THAPHUPOBAHUS, FAJIOTCHUPOBAHUS, THAPATAIINH,
OKHCJICHUS U TIOJIMMEPHU3AIH ) OJy4YeHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyraauen-1,3, XUMUYECKOe CTPOCHHE, CBOMCTBa (peakiius
MOJMMEPH3AIMHK), IPUMEHEHHUE (11 CHHTE3a MPUPOJTHOTO U CHHTETHUECKOTO KaydyKa U PE3UHBI).
AJIKMHBI: COCTaB W OCOOGHHOCTH CTPOCHHS, TOMOJOTHYECKHH psl. AIETUICH: COCTaB,
XUMHUYECKOE CTpOCHHE, (U3MUECKHEe W XUMHUYECKHE CBOWCTBA (pEaklMud THIPUPOBAHWS,
rajJoreHUpOBaHUs, TUApATAllMM  TOPEHHs), TOJydeHHEe ©  HpUMeHeHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH JIJISl CBAPKU U PE3KU METAJIOB)

Apomarudeckue yrieBoaopons! (apeHsl). beHzon u Tonyon: coctaB, CTpOCHHE, (HU3UYECKHE H
XUMHYECKHE CBOMCTBA (peaklMU TaJOreHUPOBAHUS U HUTPOBAHMS), MOJYUEHHE U NPUMEHEHHE.
Tokcu4HOCTh apeHOB (BIMSIHUEC OCH30JIa HAa OPraHM3M 4esIOBeKa). ['eHeTHdecKas CBSI3b MEXIY
YTIIEBOAOPOAAMH, IPUHAUICKAITIMH K PA3IMIHBIM KIIACCAM.

[TpupoaHble UCTOUHUKHN YriaeBoA0poAoB. [IpupoaHslil ra3 u nomnyrHele HedTaHbIe ra3sl. Hedts 1
e€¢ mnpoucxoxnaeHue. CrocoObl mepepadOTKM HEPTH: TMEpPeroHKa, KPEKUHI (TepMHUYECKH,
KaTaluTuueckuil), mupoaus. IIpoagykTel mepepaboTku  He(pTH, UX TNPUMEHEHUE B
IPOMBINIIEHHOCTH U B ObITY. KaMeHHBIN yroib M NPOAYKTHI €ro NepepadoTKu

OK 01
OK 02
OK 04

Tema 4.2.
DOU3NKO-XUMHUYECKHE
CBOICTBa
YII€BOJ0POIOB

Conep:xanue yueOHOTo MaTepuaJia

JlabopaTopHble 3aHATHS

JlabopaTtopnast pabota Ne3 «CBoiicTBa yriieBOI0OPOIOBY.

TpuBmnanpHass U MEXIyHapOJHas HOMEHKIIATypa, XMMHYECKHE CBOWCTBA, CIIOCOOBI MONy4YeHUS
yrieBoaoponoB. [lonydeHue STWIIEHA M U3YyYEHHE €ro CBOMCTB. MozenupoBaHUE MOJIEKYN U
XUMHYECKHX TPEBPAIICHUN YIJIEBOJOPOIOB (Ha NpUMepe 3TaHa, STHIICHA, alleTUIICHA U JIp.) U
TaJIOT€HOIPOU3BOTHBIX

OK 02
OK 04

Pasnen 5. Kuciopoaocoaep:kanme oprannyecKue coeinHeHust

14

Tema 5.1.
Cnuptel. ®enon

Conep:xanue yueOHOTro MaTepuaJia

Hpel[eJ'ILHLIC OIHOATOMHBIC CIIUPTHI (MCTaHOJ'I n 3TaHO.II): CTPOCHHUC, (bI/I3I/I‘{CCKI/IC N XUMHUYCCKUC

OK 01
OK 07
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CBOWCTBAa (peakLMU C aKTUBHBIMH METaJUlaMH, rajlor€HOBOJOPOJIAMH, T'OPEHHUE), NMPUMEHEHHUE.
Bonopoaubie CcBA3M MEXIy MOJIEKYJIaMHu CHUPTOB. PU3MOIOTMYECKOE IEWCTBUE METaHOJIA M
9TaHOJIa HA OPraHU3M 4eJIOBEKa.

MHOroaroMHbIe CIUPTHI (ITHICHITIUKOIb W TIMICPUH). CTPOCHHE, (PU3NYECKUE U XUMHYCCKUE
CBOWCTBa (B3aUMOJEWCTBUE CO WICJOYHBIMM MeTallaMHM, KaueCTBEHHas peakuus Ha
MHOI0aTOMHBIE CIUPTHI). PUZNOJIIOTUYECKOE ACUCTBUE HAa OpraHu3M 4enoBeka. IIpumeHeHue
[JIALEPUHA U STHJICHIJIUKOJIA.

@®enon. CTpoeHHEe MOJEKYNbI, (U3NYECKHEe M XUMHUYECKHE CBoiicTBa (eHona. ToKCHYHOCTH
¢deHona, ero GpU3MOIOTNYECKOE JCHCTBUE HA OpraHu3M YesoBeka. [Ipumenenune genona

Tema 5.2.
ANbIETUIbI.

Kap6oHOBBIE KHCTOTHI.

Crnoxuble 3¢upbl

Coaep:xxanue yue0HOro MaTepHaJia

Anpaeruapl M KETOHBI ((opMaibAeruj, aneTadblerui], alueToH): CTpOoeHHe, (U3HUECKUe U
XMMHUYECKHE CBOMCTBa (peaklUM OKUCJIEHUS M BOCCTAHOBJICHHS, KAayeCTBEHHBIE pPEaKILUN),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpeJiesibHbIe KapOOHOBbIE KHUCIOTHI (MypaBbHHAsi M YKCYCHas KHUCIIOTBI):
cTpoeHue, (u3nyYecKkrne W XUMHUYECKHE CBoOiicTBa (0OmMe CBOWCTBA KHCIOT, pPEaKIUs
sTepupUKalM), TIojlyueHue U mnpuMmeHeHue. CrTeapuHOBas W OJEMHOBas KHCIOTHl Kak
IPEJICTABUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblila KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE JIEHCTBHE.

CrnosxHble 3QUpbI KaKk MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. [ MApPOIN3 CIIOXKHBIX 3QupoB. XKupsbl.
I'naponus xupos. [IpumeHenne xupoB. buosiornyeckas posb JKUpOB

OK 01
OK 02
OK 04

Tema 5.3.
YrneBoabl

Conep:xanue yueOHOTro MaTepuaJia

VYraeBoapl: cocTaB, Kiaccu(uUKalus YriaeBoJoB (MOHO-, M- M Mojucaxapuibl). Iroko3a —
IpOCTEHIINKA MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYNbI, (PU3MYECKHE U XMMHUYECKHE
CBOWCTBa INIIOKO3bl (B3aumojeiictBue ¢ ruapokcugoM wmenu (II), okucieHue aMMuauHBIM
pactBopom okcuja cepedpa (1), BoccraHoBieHre, OpOKEHUE TIIOKO3bI), HAXOXKEHNE B TIPUPOJIE,
OpPUMEHEHHE TJIIOKO3bl, OMOJIOTMYECKas pPOJIb B IKU3HEIEATENbHOCTH OpraHu3Ma 4YeloBeKa.
®orocunTe3. PpyKkTO3a Kak U30MEp TITHOKO3HI.

Caxapo3a — mpeAcCTaBUTENb IUCaXapuIOB, THIAPOJIM3 C€axapo3bl, HAXOXKJICHHE B NPUPOAE U
IpUMEHEHHE.

[Monmucaxapuapl: KpaxMaia M IeJUII0NIo3a Kak MpHUpoJHbIe moiauMmepbl. CTpoeHue Kpaxmaia U
IEJUTFOJIO3BI, PU3NUECKHE M XMMHUYECKHE CBOMCTBA Kpaxmaia (THIPOIIH3, KaYeCTBEHHAs PEaKIHs C
MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.

Coaep:xaHue yueOHOro MaTepuaJia

OK 01
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DOU3NKO-XUMHYECKUE
CBOICTBa
KHCJIOPOIOCOIePIKAIIIIX
OpraHUYECKUX
COETUHEHUN

IIpakTnyeckue 3ansaTus

[IpakTnueckass pabora  Ne§.
COEIUHEHUIN».

TpuBuanpHas U MEXIyHapoaHas HOMEHKIIATypa, XMMHYECKHE CBOMCTBA, CIIOCOOBI MOJyYEHUs
CIUpPTOB U (DEHOJIOB, KAPOOHOBBIX KUCIOT U APUPOB, aTbACTHAOB U KeTOHOB. COCTaBICHHE CXEM
peakiuil (B TOM YHCIE IO MPEAJIOKEHHBIM IIeTOYKaM IpEBpallleHui), XapaKTepU3YIOIINX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKATUX OPTaHNYECKUX COCTMHEHUN

((HOMCHKJ'IaTypa KHCJIOPOAOCOACPKAITUX OpraHu4€CKUux

[Tpaktuyeckas pabora Ne9. «Xumuueckue M (U3NYECKHE CBONCTBA KHCIOPOAOCOIEpMKAIIUX
OpPraHUYECKUX COCIUHEHUSY.

[IpoBenenue, HaOMIOJEHME W ONUCAHHE JEMOHCTPAILMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
Ka4eCTBEHHbIC PEaKIMKM OJHOATOMHBIX CHHPTOB (OKucieHHe 3TaHoda okcumoM Menu (1)),
MHOTOATOMHBIX CIIUPTOB (B3auMoJeicTBue riuuepuHa ¢ rugapokcunom memu (1)), ambaerumos
(okuCcIeHHe aMMHuauHbIM pacTBopoM okcuma cepeopa(l) w  ruapokcumom wmemm  (I1),
B3aMMOJIEIICTBHE KpaxMalla C HOJIOM), U3yUEeHHE CBOMCTB pacTBOPA YKCYCHOM KUCIJIOTHI

OK 02
OK 04

Pasjen 6. A3oTcoaepskamme opranudeckne coeJMHeHust

SN

Tema 6.1.
AMUHEL
AMHWHOKHCIIOTEHI.
benxnu

Coaep:xanue yue0HOro MaTepHaJia

AMWHBI: METWJIAMUH — TPOCTEHIINN MPEJICTaBUTENIb aMUHOB: COCTaB, XMMHUYECKOE CTPOCHUE,
dbuznyecKkrue 1 XUMHUYECKHe CBOMCTBA, HAXOXKECHUE B PUPOJIE.

AMHMHOKHUCIOTBI Kak aM(OTepHbIe oOpraHudeckue coeauHeHus. DU3NYECKHe M XUMUUYECKHE
CBOICTBa aMHUHOKHUCIOT (Ha mpUMepe TJMIKHA). buonornueckoe 3HAYEHHUE AMUHOKHUCIOT.
ITentunam!.

benku kak mpuponHbie monuMepsl. llepBuuHas, BTOpUYHAS U TpPETHYHAsT CTPYKTypa OENKOB.
XUMHYECKUE CBONCTBA OCIKOB: THAPOJIN3, ICHATYpAIlisl, KAYeCTBEHHbBIC PEAKIIUU Ha OCJIKU

IIpakTHYeckHe 3aHATHA

[Ipaktrueckas padota Nel0. «CBoiicTBa a30TOCOIEPKAIMUX OPTAHUYECKUX COCTUHEHHI.
OuznyecKkue 1 XUMUIECKUE CBOWCTBA aMUHOB (pEaKIUU ¢ KUCIIOTAMU U TOPEHUS) U aMUHOKHUCIIOT
(ma mpumepe rauiuHa). HaOGmronenne u onvcaHue JTEMOHCTPAIMOHHBIX ONBITOB: JEHATYpaIlus
OENIKOB MPH HarpEeBaHUH, IIBETHBIC PEAKIINH OCIKOB

OK 01
OK 02
OK 04

Pazaen 7. BbIcOKOMOJIEKYJISIpPHBIE COeIMHEHHUS

Tema 7.1.
IInacTmaccel.

Conep:xanue yueOHOTro MaTepuaJia

N

IIpakTHYeckHe 3aHATHA

OK 01
OK 02
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Kayuyku. Bonokna [Ipaktnueckas pabora Nell. «CwuHTe3, aHanu3 © KiIacCU(UKAIUSA BBICOKOMOJICKYJISPHBIX OK 04
COCIMHEHUI»
OCHOBHbBIE TOHATHUS XHUMHHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUH: MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3B€HO, CTEIIEHb MOJIMMEPHU3ALINHU, CPEAHS MOJIEKysipHas Macca. OCHOBHbBIE METOIbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — NIOJIMMEpHU3alis U OJUKOHIEHCALUS.
O3nakomiieHHE € 0oOpaslamu IMPHPOTHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB:
1acTMacchl (MOJIUATUIICH, MOJUIPOIUICH, MOJUBUHIIIXJIOPUL, MOJUCTUPON); HATypalbHBIA U
CUHTETHUYECKHE Kayuyku (OyTagueHOBBIM, XJIOPOIPEHOBBII M HW30IPEHOBBIN); BOJOKHA
(naTypasbHbIe (XJIOTMOK, MIEPCTh, INENK), HCKYCCTBEHHbIC (aleTaTHOE BOJIOKHO, BHCKO03a),
CHHTETHYECKHUE (KaIPOH M JIABCaH)
KonrposabHast padora 3| CTpyKkTypa U CBOWCTBAa OPraHMYECKHUX BENIeCTB (0 paszenam 3-7) 2
IIpodeccnonaibHO OpEHTHPOBAHHOE COJEePKaAHUE (COAepKAHUE TPUKJIIATHOTO MOAYJIs) 8
Pa3nen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITEIbHOCTH YeJI0BEKA 8
Tema 8.1. Coaep:xanue yueOHOro MaTepHaJia 8
Xumuueckue [IpaBmiia skonoruyecku LenecooOpa3HOro MOBENEHUS B ObITY U TPYIOBOM JEATEIBHOCTH B
TEXHOJIOTHH LENsAX COXPAHEHUs CBOEr0 3/I0pOBbS U OKpPYXKAOUIEH MPUPOJHON Cpenbl, ONAaCHOCTh
B IIOBCEJHEBHOM | BO3IEHCTBUS HA JKMBBIE OPraHW3MBI OPTraHWMYECKMX BEIIECTB OTACIBHBIX  KIACCOB
U 1podecCHOHANBHOM | (YIIeBOMOPOAbl, CHHUPTHL, (DEHOJNBI, XJIOPOPraHMYECKUE MPOU3BOAHBIC, ANbJICTHIBI H Jp.),
JEATEILHOCTH YEJIOBEKA | TOKa3aTellb MPelebHO JOMYCTUMOM KOHIIEHTPAIUU U €r0 UCIO0Ib30BaHHE.
Ponp xumum B oOecrmeyeHMM HKOJOTHYECKOM, 3HEpPreTMYeckod M MHUIIEeBOH 0e30MacHOCTH,
pPa3BUTUU  MEIUWIIMHBI, CO3JaHUU HOBBIX MaTepuasoB (B 3aBUCUMOCTH OT BHJA 4 OK 01
npodeccnoHaNbHOM NeSTENbHOCTH ), HOBBIX UCTOUYHUKOB DHEPTHH (AIbTePHATUBHBIE HCTOYHUKHU OK 02
sHepruu). lloHsTHE O HaAy4YHBIX METO/JAaX TIO3HAHUS BEIIECTB M XHUMHUYECKHX PEaAKIIHil. OK 04
[IpencraBnenuss 00 OOIMIMX HAYYHBIX MPHHIIMIIAX MPOMBIIIJICHHOTO TMOJYYeHHUS Ba)KHEUITHX OK 07
BEIECTB (Ha IpUMepax MPOU3BOJICTBA aMMHAaKa, CEPHON KUCIIOThI, METAHOJIA).
XuMHUS M 370pOBbE UEIOBEKAa: IpaBMiia OE30MacHOr0 HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, OBITOBOM XMMUH B TTOBCETHEBHON KU3HU
IIpakTHYecKHe 3aHATHA
[Tpaktiueckass padora Nel2. «IIpuMeHeHHME XUMHUYECKHX BEIIECTB M TEXHOJOTHUH C y4eToM
Oyny1eit mpodeccHoHATBHON ASSITENEHOCTH. 4

Pemrenne Keﬁc-3a)1aq Imo TEMaM: IMUIOCBBIC MPOAYKTBI, OCHOBBI PAIMMOHAJILHOI'O IIMTAHHA,
BaKHEHIIIe CTPOUTCIIbHBIC )4 KOHCTPYKIIMOHHBIC MaTCpHaJibl, CEIbCKOXO03SICTBEHHOE
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MPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MaTephasibl JJis SJIEKTPOHUKH, HAaHOMAaTepHallbl,
TEKCTUJIbHBIC BOJIOKHA, HWCTOYHWKU DJHEPIHH, OPraHMYECKHE W MHUHEpAIbHBIC YIOOPCHHS,
JICKapCTBEHHBIE U KOCMETUYECKHE Ipernaparhl, ObITOBask XUMHsI, MaTepUaNIbl U3 UCKYCCTBEHHBIX U
CHHTETUYECKUX BOJIOKOH.

3amuta: [IpeacraBneHue pe3ynbTaTOB pelIeHUs Keic-3aqad B (QopMe MHUHHU-AOKIAIa
(TomycKkaeTcs UCNOIb30BaHUE TPaPUIECKUX U MPE3CHTAIMOHHBIX MAaTEPHUAJIOB)

I[pomexyTounas arrecramusi B dopme auddepeHIIMpoOBaHHOrO 3adeTa (3a4eT C OICHKOM)
Il cemectp.

Bcero

72
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3 YCJIOBUS PEAJIM3ALIAA ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJMETA
OVYIL.07/ «<XUMUS»

3.1. lna peanu3anuu NPOrpaMMbl y4eOHOIO MpeaMeTa HOJIKHbI OBITH
NpeayCMOTPEHBI CJIeyIlHe CllenralbHble OMeIeHUs:

Kaouner CCTCCTBCHHOHAYYHBIX JUCTTUITIINH JJIA JCKITMOHHBIX )41

OPAKTHUECKUX 3aHITUHI

- CTOJI YYeHUYEeCKuM — 16 miT.;

- CTYJI YYCHUYECKUH — 32 MIT.;

- TOCKa MarHUTHO-MapKepHas;

- CTOJI YUMTEIIA C AIUKAMU JIJIs1 XpaHEHUS;

- KpeCIIo YIUTEIS,

- WKad A5 XpaHeHHus y4eOHbIX OCOOUIT;

- IEMOHCTPAIIMOHHBIN 3KpaH (IIPOEKTOP, IKPaH);

- KOMITBIOTEP yUHTENs ¢ mepudepueii ¢ MoaKIoYeHueM K ceTu MHTepHeT
(mpouieccop ¢ 6azomoit wactotoit 3,7 I'Tn, xommuectBo simep- 4; O3V - 8I6;
HakoruTeslb SSD ¢ oO0bemoM - 25610, ¢ JNHIEH3WOHHBIM M CBOOOIHO
pacnpocTpaHsIeMbIM MPOTPAMMHBIM 00€CIICUEHUEM, B TOM YHCJIE OTCUYECTBEHHOTO
IIPOU3BOJICTBA);

- yueOHbIEC HaTJISIIHbIC TOCOOUS (TaOIMIIbI, TIJIAKATHI);

- TEMAaTUYECKHE MANKU JUIAKTUIECKUX MaTepUaJIOB;

- KOMIUIEKT Y4eOHO-METOAMYECKON JOKyMEHTAITUH;

- KOMIUIEKT Y4eOHUKOB (Y4EOHBIX TTOCOOUH).

JlaGoparopust XUMUH

- CTOJ1 1a00paTOPHBIN YCUIICHHBIM;

- CTYJI JIJaOOpaTOPHBIN BhICOKUH 0€3 criuHKH — 20 1IT.;
- IOCKa MarHUTHO-MapKepHasi;

- CTOJI YUUTEIIA C SIIMKAMU U1 XPaHEHHUS;

- KPECJIO YUUTEINS;

- mkad 115 XpaHeHUs1 y4eOHBIX MTOCOOUIA;
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- IEMOHCTPALIMOHHBII 3KpaH (IIPOEKTOP, IKPaH);

- HOYTOYK yuuTens ¢ nepudepueil ¢ MOAKIIOYeHHeM K ceth VHTepHer
(mponeccop ¢ 0OaszoBoi yactorod 2,4 I'Tu, xomuuectBo simep- 4; O3Y - 8I6;
Hakorutenb SSD ¢ ob6semom - 500 I'6; mmaronans skpana — 17,37, ¢
JIMIIEH3UOHHBIM U CBOOOJHO PACIPOCTPAHSEMbIM MPOTPAMMHBIM 00E€CTICUEHHEM, B
TOM YHCJIE OT€UECTBEHHOTO MPOU3BO/ICTBA);

- M®VY na3zepHOo€ MOHOXPOMHOE MHOTO(YHKITMOHAIIBHOE YCTPOWCTBO
dbopmara A4; 1BycTOpOHHEE Te4aTh / CKAHUPOBAaHUE / KOMMPOBAHUE; HHTEPEHCHI
noakirouenus: Wi-Fi, USB 2.0, RJ-45;

- mkad opucHbIi — 4 WrT.;

- cTeIuTaxK — 1 mT.;

- Becwl aHanutHyeckre HTR-220CE — 1 mwir.;

- BECBI JJAOOPATOPHBIE — 5 IIT.;

- akBaguctuiuisatop J13-10 — 1 mmr.;

- MUKpPOCKOM — 5 mIT.;

- peppaktomerp UPD-454 — 1mt.;

- mKad CymmabHbIN — 1 WT.;

- TEPMOMETP CTEKJITHHBIN PTYTHBIN — 20 1IT.;

- TEPMOMETP CTEKISHHBIN — 10 mIT.;

- CTOJI OCTPOBHOM € IByMsI BCTpauBa€MbIMU TyMOaMu — 8 1IT.;

- CTOJI-MOMKa OANHAP. TpaneueBuaHas (CTEKIOIIACTUK) — 4 1IIT.;

- cToi ucbMeHHbIH (kiaeH) E66-01.53T — 6 wr.;

- mKad BBITSHKHOM (CTOJICIIHUIA-KepamMKKa) ¢ BoJon — | mr.;

- mkad 11t 1a00paTOPHON TOCY/IBI ABYXCTBOPUYATHINA — 2 TIIT.;

- yueOHBI€ HaTJISIHbIC TTOCOOUS (TaOJIMIIbI, TITIAKAThI);

- TEMAaTUYECKHE MMANKU JUIAKTHICCKUX MaTePUaJIOB;

- KOMIUIEKT Y4eOHO-METOAMYECKON JOKyMEHTAITUH;

- KOMIUIEKT Y4eOHUKOB (YU4EOHBIX TTOCOOUH).
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3.2. UudopMmanmonHoe obecnevyeHue peajn3aluy NporpaMmbl

Jnsg  peanu3anid  TPOrpaMMbl  JTUCHUIUIMHBI ~ OMOMHOTEYHBIN  (OHT
o0pa30BaTeNbHON OpraHU3alMKM JOHKEH MMETh IeYaTHBbIE W/WIM 3JIEKTPOHHBIE
y9eOHUKH W pa3pabOTaHHBIC B KOMIUIEKTE C HHMH ydeOHbIE mMocoOus (mpu
HaJIM4MM), JOMYIIEHHbIE K HMCIOJb30BAHUIO TNPHU peaiu3aliuud 00pa3oBaTEIbHBIX
porpamMMm cCpeHero npogecCHOHANIbHOrO 00pa3oBaHUsl, peaiu3yeMblXx Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Ipu  peanuzauum  mporpamMmbl  y4eOHOro  NIpeIMeTa  BO3MOKHO
UCIIONb30BAaHUE DJIEKTPOHHBIX 00pa30BaTENBbHBIX PECYpCOB, TOMYIICHHBIX K
MCIIOJIb30BAaHUIO TIPH peau3alii 00pa3oBaTeIbHBIX MPOrpaMM CPEIHET0 O0IIero
oOpa3oBaHus.

3.2.1. OcHOBHBIE MEeYATHBIC U3TAHUA

1. Xumus: EcTecTBeHHO-Hay4HbIN poQuiib: yueOHoe n3nanue / ["abpuensn
0O.C., OctpoymoB N.T"., OctpoymoBa E.E., CnankoB C.A. - MockBa : Akanemus,
2024. - 400 c. (O6meobpa3zoBatenbHast moAroToka B yupexaenusx CI10). - URL:
https://academia-moscow.ru - Pexum goctyma: OekTpoHHas OuOIHOTEKA
«Academia-moscow». - TeKCT : 2JIeKTpOHHBIH

3.2.2. OcHOBHBIE YJICKTPOHHbIC U31AHUS
1. Taopuensun O.C. Xumus: Ilpaktukym: DOVII: yuyebHOe wuznanue /

IMabpuensn O.C., OcrpoymoB N.I'., Cnagkos C.A. - Mocksa : Axkanemusi, 2024. - 0
c. (OO6meoOpa3zoBarensHas moarotTopka B yupexaeHusx CIIO). - URL:
https://academia-moscow.ru - Pexum goctyma: OiekTpoHHas OuOIMOTEKA
«Academia-moscow». - TeKCT : 3JIeKTpOHHBIH

2. Tabpuensun O.C. Xumusa: TectTbl, 3aaud W YHOpaxXHEHUs: ydeOHOE
uznanue / ['abpuensn O.C., JIeicoBa I'.I'. - Mocksa : Akangemus, 2024. - 336 C.
(ObmeobpazoBatenbHass moaroroBka B yupexnenusx CIIO). - URL:
https://academia-moscow.ru - Pexum goctyma: OyekTpoHHas OuOIMOTEKA

«Academiamoscow». - TEKCT : AIeKTPOHHBIN
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3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. DnexTponHas OubnuoTeunas cuctema «Jlanb» [DnekTpoHHBIN pecypc| —
Pexxum moctyna: https://e.lanbook.com

2. DnextponHas oOpazoBatenbHas muatpopma «Opal» [DneKTpoHHBIN

pecypc] — Pesxkum nocryma: https://urait.ru
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4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUASA
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IIPEIMETA

OVYIL.07/ «<XUMUS»

KoHTposib u oOueHKa pe3yabTaTOB OCBOCHHUS OO0IIe00pa3oBaTeIbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 JTUCHUIINIMHAPHBIC PE3YJIbTAThl, HAIIPABJIICHHLIC

Ha (opmupoBaHHe OOMIMX U MPOGECCHOHANBHBIX KOMIIETEHIMN MO pa3jenaMm H

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oomasi/npodeccuoHanbHast

Tun oneHoYHbIX

00 U3MEHEHUH KJIMMATa, TPUHITUTIBI
OepeKIMBOTO MPOU3BOJICTBA, YIPPEKTUBHO
JIECTBOBATH B YPE3BbIYAMHBIX CUTYAIHSIX

Paszngen/Tema .
KOMIIeTeHHs MeponpusITHi
OK 01. Beibupatb ciocoObl penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATILHOM ACSATEIIBHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K pa3IMuHbIM KoHTeKcTaM | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 VYcrHblit onpoc
Tema 6.1 Pewenue pacué€rHbix 3a1a4
Tema 7.1 HaOmronenue 3a X0a1oM
Tema 8.1 BBITTOJTHEHUS TTPAKTHUKO-
OK 02. Mcnonp30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, OpPUEHTUPOBAHHBIX 3aJaHUM
Cpe/ICTBa IMOMCKa, aHAIN3a U 1.6,1.7 [IpencraBnenue
MHTEpIIpeTaluy HH(pOpMaLnu, 1 Tema 2.1,2.2 pe3yJbTaToB
UH(POPMALIMOHHBIE TEXHOJIOTHH IS Tema 4.1, 4.2 MIPaKTUYECKUX U
BBITNIOJTHEHUS 33/1a4 MPOPECCHOHATbHON Tema 5.2-5.4 1abopaTopHbBIX padboT
JeSITebHOCTH Tema 6.1 [TpoBeneHue XUMHUECKOTO
Tema 7.1 AKCIEPUMEHTA
Tewma 8.1 Brimosnnenue
OK 04. Tema 1.7 KOHTPOJIBHBIX
D¢ heKTUBHO B3aMMOIEHCTBOBATH U Tema 2.1,2.2 pabor 1o pasienam
paboTaTh B KOJUIEKTHBE U KOMaH/IE Tema 4.1,4.2 AMCLUIUINHEL. 3alluTa
Tema 5.2-5.4 pelieHus Keic-3aaad (¢
Tema 6.1 yderoMm Oynayiei
Tema 7.1 npodeccuoHaTbHON
Tema 8.1 JIeATETLHOCTH)
OK 07. CopeiicTBOBaTh COXPAHEHUIO Tema 1.7 Brimonnenue 3aganuii
OKpY>KaloIlIeu Cpeibl, Tema 5.1 MIPOMEKYTOUHOMN
pecypcocOepexeHuo, MpuMeHITh 3HaHus | Tema 8.1 aTTeCcTalu
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