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Pabouas mporpamma obmieoopazoparensHol auciuruinabl OO/].04 Xumust pazpaboTana Ha OCHOBE
TpeboBannii DeaepaqbHOrO TOCYAAPCTBEHHOTO 00pa30BAaTENBHOIO CTAaHAApPTa CPEJIHEro OOIIero
o0Opa3oBaHUs, YTBEPXKICHHOTO MpHKa3oM MuHHCTEpCcTBa 00pazoBaHuss W Hayku PD Ne413 or
17.05.2012 r., m0OpenbsBIsIEMbIX K CTPYKType, COJAEPKAHHWIO M  pPe3ylbTaTaM OCBOCHHS
obmeooOpazoBatenbHoi quctuiuinael OOJ1.04 Xumus , B COOTBETCTBUU ¢ PekoMeHIanusaMu 1o
OpraHu3aIuy TOJYYeHHs CpeHero o0mero oOpa3oBaHUs B Ipeaesiax OCBOCHUs 00pa3oBaTeIbHBIX
IIPOrpaMM CPeJHEro NMpodeccruoHaNbHOro 00pa3oBaHus Ha 6a3e OCHOBHOIO 00IIero oOpa3oBaHus, C
y4eToM TpeOoBaHMiA (eiepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOTYyIaeMOM
npodeCCry WK CIEUATBHOCTH CPEAHETO TPO(PECCHOHATIBEHOTO 00pa30BaHUsI.
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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOWM JUCIHUILIAHBI «XUMHUS»

1.1. MecTO0 IMCHMIVIMHBI B CTPYKType OCHOBHOH mNpo¢ecCMOHAIbHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

OO6mieobpazoBaTenbHasl AUCIUIIINHA « XUMUS» ABISIETCS 00s13aT€IbHON YaCcThIO
o01ieo0pazoBaTeabHOr0 IMHKIa 00pa30BaTENbHOM MPOTrpaMMbl B COOTBETCTBUHU C
®I'OC CIIO no cnenunansHOCcTH 09.02.06 CeTeBoe U CUCTEMHOE aAMUHUCTPUPOBAHUE.

1.2. llenu u muiaHupyeMble pe3yJbTaThl 0CBOEHUS JUCUMILTUHBI
1.2.1. lean v 3aga4y TUCHUATIIMHBI

Conepxanue mporpaMMbl  0O0IE00pa30BATENbHON  JUCHUILIMHBL  «XUMUS
HaIPaBJIEHO Ha JOCTIXKCHUE CIETYIOIIUX IIeNIeH:

- dbopMupoBaHuE CHUCTEMbl XHMHUYECKHMX 3HAHUW KaKk BaKHEHIIEH
COCTaBJISIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B OCHOBE KOTOPOM JIexKar
KITFOUEBBIC TOHSTHUS, (DYHIAaMEHTAIbHBIC 3aKOHBI U TEOPHH XUMUH, OCBOCHHUE SI3BbIKA
HAayKd, YCBOGHME W  TIOHMMaHHE  CYIIHOCTH  JIOCTYIIHBIX  0000IIeHui
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOPUEN UX pa3BUTHS U
CTaHOBJICHUS;

- dbopMupoBaHWE U pa3BUTHE TMPEJCTABICHUNA O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB U XUMHUYECKUX pEeaKIUil, HEOOXOAUMBIX [JIsI TPUOOPETEeHUS
YMEHUU OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHYECKUX SABICHUMN, UMEIOIUX MECTO
B IPUPOJE, B MPAKTUYECKON U MOBCEIHEBHOW )XKU3HU;

- pa3BHUTHE YMEHUM U CIIOCOOOB JEATEIHLHOCTH, CBI3aHHBIX C HAOIIOIEHUEM
U OOBSICHEHHEM XHUMHUYECKOT0 JKCIIEPHUMEHTA, COOJIOJCHHUEM TMpaBUi OE€30MacHOro
oOpalleHusl ¢ BEIeCTBAMM.

3amauu TUCHUILINHBI:

1)  chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHYSCKUX
MPOLIECCOB U SIBIICHUM B OKPYIKAIOIIEH CPEJIE, @ TAKKE UX CBSI3b C LEIOCTHON HAYYHOU
KapTUHOW MUpA U IPYTUMHU €CTECTBEHHBIMU HAyKaMU;

2)  pa3BUTh YMEHHUS COCTABJISTH (POPMYJIBI HEOPTaHUUSCKUX U OPraHUICCKUX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIUM, OOBACHATh UX CMBICI, UHTEPIIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3)  cdopmMupoBaTh HABBIKM TPOBEJACHHUS  NPOCTCHITUX  XUMHUYECCKHX
AKCHEPUMEHTAIbHBIX  HCCJIEIOBAaHUW €  COOJIOJICHHMEM TpaBuUi  0OE€30MacHOro
oOpallieHusl ¢ BEUIECTBAMH U JIaOOPATOPHBIM 000PYI0OBAHUEM;

4)  pa3BUThL yYMCHHSI  HaxOJIuTh, AaHAIM3UPOBaTh W  HCIIOJIB30BAThH
MHQOpMALIMI0O  XMMHUYECKOTO  XapakTepa M3  pa3lMyHbIX  HHGOPMAIUOHHBIX



HMCTOYHUKOB, BKJIIOYasi Y4yeOHYIO JIUTEpaTypy, HaydHble MyOJUKAlMU U WHTEPHET-
pecypcsl;

5)  cdopmupoBaTh  YMEHHUS  MPOTHO3UPOBATH  IOCICJACTBUSA  CBOCH
NEATeTbHOCTA U XMMHYECKHUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
MPOLIECCOB, YYUTHIBASA BO3MOKHBIE DKOJIOTUYECKUE U COLIMAIbHBIE BO3CUCTBUS,

6) chopMUpOBaTh MOHUMAHNE 3HAYUMOCTHU JIOCTHXKEHUN XUMUYECKOU HAyKU
U TEXHOJIOTHUH JUIsl pa3BUTHUSL COIUAILHOM M TMPOU3BOJICTBEHHOM cdep C yMeHUEeM
MIPUBOJUTH MIPUMEPHI UX MPUMEHEHHUS B PA3IUYHBIX cPepax KU3HHU.

1.2.2. Ilnanupyembie  pe3yJbTaThI O0CBOECHUS o01reo0pa3oBaTeIbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
Oco6oe 3HaueHue AUCIUIUIMHA UMeeT pu popmupoBanuu u pazputuu OK u

IIK: OK 01, OK 02, OK 04, OK 07, IIK 1.7.



Koa n

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHTHUIIJIMHBI

HAMMEHOBaHHE

¢dopmupyembIx Oo6ume JAucuunjanHapHbie

KOMITETEHIIM I

OK 01. Beibupats JIMYHOCTHBIE Pe3yJbTaThl JOJLKHBI OTpaxkarh B | JucuunjuHapHble pe3yJbTAThII0/KHBI 0TPAKATD:

CIOCOOBI pelIeHuUs YacTH: ITP6 01. chopMrpOBaHHOCTH MPEACTABICHUN: 0 XUMHYECKON COCTaBIISIONICH
3aaa4 TPYAOBOT0 BOCIUTAHUS: €CTECTBCHHOHAYYHOW KAapTHHBI MHUpPA, POJIM XMMHU B TIO3HAHUU SIBJICHHM
npoeCcCUOHANBHON | — TOTOBHOCTL K  TPYAY, OCO3HAaHHME LEHHOCTH | IPUPOAbI, B (OPMUPOBAHMM MBIIUIEHUS U KyJbTYpbl JIMYHOCTH, €€
JIESTEIIbHOCTHU MacTepCTBa, TPYIONIO0UE; (hYHKITMOHATIBHON TPaMOTHOCTH, HEOOXOIUMOM JUIsS PEIICHUS MPAKTHUYCCKUX
MPUMEHHUTEIILHO K —  TOTOBHOCTDH K aKTUBHOU IesaTenbHOCTH | 3a1ad U OKOJIOIMYCeCKH 000CHOBAaHHOI'0 OTHOIIEHUS K CBOEMY 3I0pOBBIO U
pas3InYHbIM TEXHOJIOTUYECKOW W COLIMAJIbHOM HalpaBJIECHHOCTH, IIPUPOJIHOM CPETE;

KOHTEKCTaM CIIOCOOHOCTD IIP6 02. BnajeHWE CHCTEMON XHMMHYECKUX 3HAHHMA, KOTOpas BKJIIOYACT:

WHUIINUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITEITFHO BBITIOHSTH TAKYIO JIEATEITHHOCTD;
— HUHTEpeC K pasnyHbIM chepaM npodecCHOHATBHOM

JEATETbHOCTH.
MeTtanpeaMeTHbIe Pe3yJbTAThI IOJKHBI OTPAKATH:
Osaagenue YHHBePCAILHBIMHA y4eOHbIMU

NMO3HABATEIbHBIMU A€l CTBUSIMH:

a) 0a30BbIe JJOTHYeCKHe AeliCTBHS

—  CaMOCTOSATEIHHO (POPMYITHPOBATH U AKTYaJTU3HPOBATH
po0IieMy, pacCMaTpHUBaTh e BCECTOPOHHE;

— yCTaHABIMBATh  CYIIECTBEHHBIM  MpHU3HAK WU
OCHOBaHHS i1 CpaBHEHHWS, KiIacCHOUKAUM |
0000111eHN;

—  OIpenensTh IeTH TeSITEbHOCTH,
IapaMeTphl ¥ KpUTEPUHU X JOCTHIKSHHS,

— BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

— BHOCHTHh KOPPEKTHBBHI B JEITENHHOCTH, OICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIENISIM, OIEHUBATh PUCKH
TTOCIICICTBUH NI TEIIBHOCTH.

0) 0a30BbIE McCJIe0BATENbCKUE JeHCTBUA:

— BIaJeTh HAaBBIKAMH Y4E€OHO-HCCIIENOBATENHCKON H
MPOCKTHOM [N1€ATEIbHOCTH, HABBIKAMHU pa3pelIeHUs
npo0iem;

3aJaBaThb

OCHOBOITOJIArarIme ITOHATUA (XI/IMI/I‘IGCKI/II‘/‘I QJIEMEHT, aTOM, OJJICKTPOHHAas
oboiouka aroma, s-, p-, d-3JeKTpOHHBIE OPOUTATH ATOMOB, HOH, MOJIEKYIIA,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATENILHOCTD, CTEICHh OKHCIEHWS, XHMUYEcKast
CBSI3b, MONb, MOJSIpHAs Macca, MOJSIPHBIM OO0BEM, YIJIEPOIHBIA CKeNerT,
(GyHKIMOHANBHAS TPYNIA, PaauKall, H30MEpHUs, M30Mephl, TOMOJIOTHIECKHHA
psiz, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOI- U a30TCOEPIKALIME COSIUHEHMUS,
OMOJIOTHYECKH AaKTHBHBIC BEMIECTBA (YTIIEBOABI, XKUPHI, OCIKH), MOHOMED,
HOJIMMEp, CTPYKTYpPHOE 3BEHO, BbBICOKOMOJEKYISpPHBIE COEIUHEHUS,
KpUCTAJJIMUECKas pEIIETKa, TUIBl XMMUYECKHX pPeakUuil (OKHCIUTEIBHO-
BOCCTAHOBUTENbBHBIE, IK30-U YHAOTEPMHUUECKUE, PEAKIMY MOHHOTO OOMEHa),
PacTBOp, IMEKTPOIMUTHI, HEIJIEKTPOIUTHI, 3JICKTPOIINTHYECKAS] JUCCOLUALINS,
OKHCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOW PEAKLUU, XUMHUECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (TEOpHUS XUMHUYECKOTO CTPOCHUS
opranmdecknx BemecTB A.M. byrtimepoBa, Teopusi 3IEKTPOTUTHYECKOH
Juccounanuu, nepuonuyeckuil 3akon [[.M. MennaeneeBa, 3aK0OH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHUH, (PAKTOIOTHYECKUE
CBEIECHHS O CBOWCTBAX, COCTaBE, MOMYYEHHH M O€30MaCHOM HCIIOIb30BAHUI
BAXHEHIINX HEOPraHMYECKMX W OpPraHHYECKHX BEIIECTB B OBITYy H
NPAaKTUYECKOHN IESTEIbHOCTU YEIOBEKa;

ITP603.copMUpPOBAaHHOCTEYMEHUN BBISBIATh XapaKTepHbIE TPH3HAKU H
B3aMMOCBSI3b W3YUYCHHBIX IOHSTHH, MPUMEHATH COOTBETCTBYIOIIME MOHSITHSA
OpY ONHMCAaHUHM CTPOEHHS M CBOWCTB HEOPraHMYECKUX U OpraHMYECKUX
BEILIECTB U MX MPEBPAIICHU; BBISBIATH B3AaUMOCBS3b XMMUYECKUX 3HAHUN C
HOHSATHSMU U MIPEACTABJICHUSIMHU APYTHUX €CTECTBEHHOHAYYHBIX MPEIMETOB;




— BBIBISITH  INIPUYMHHO-CJIEICTBEHHBIE  CBSI3U U
aKTyalIu3UpoBaTh 3a/Jady, BbIABUIATb THIIOTE3Y €€
peuIeHus, HaXOAUTh ApryMEHThI I JOKa3aTeNnbCTBa
CBOMX yTBEp)KICHHUH, 3aJaBaTb IapaMeIpbl U
KPUTEPUU PELICHHUS;

—  aHAJIM3MPOBATh MOIYYECHHBIE B XOJ€ PELICHUS 3aa4U

pe3yabTaThl, KPUTHUYECKU OIICHUBATH ux
JIOCTOBEPHOCTb, TPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

— YMCTHb ICPCHOCUTHL 3HAHHA B II03HABATCIbHYIO U
MMPaKTUYCCKYIO obacTH KU3BHEACATCIBHOCTH.

NP6 04.chopMUPOBAaHHOCTE YMEHHH  HWCIOJB30BaTh  HAWMEHOBAaHUS
XUMUAYECKUX COCAMHEHUN MEXKIYHAPOAHOIO COI03a TEOPETUYECKOH U
MPUKJIATHON XMMUHU U TPUBUAJIBHBIC HA3BaHUS BAKHEUIITMX BEIICCTB (ITUJICH,
alleTHJICH, TJIMIEPUH, (eHOJ, (hOpMalIbJIEru]l, YKCYCHas KHCJIOTa, TIIWIUH,
yrapHbld Ta3, YIJIGKHCIBIA Ta3, aMMHUaK, ramieHas W3BECTh, HeETalleHas
W3BECTh, TUTHEBAsI COAA M JIPYTUX), COCTABJIATh (POPMYJIbI HCOPIraHHMUECKUX U
OpPraHMYECKHX BEIICCTB, YPaBHEHHS XWMUYECKUX PEAKIUH, OOBICHATh HUX
CMBICJI; IIOATBEPXKIATh XapaKTEPHbIE XHUMHUYECKHE CBOMCTBA BEIISCTB
COOTBETCTBYIOIIMMH 3KCIICPUMEHTAMHU U 3aIUCSIMH YPAaBHEHHH XUMHUYECKUX
peakuumii;

IIP6 05.chopMUPOBAaHHOCT, YMEHHMI yCTAHABIMBATH IPUHAIJICKHOCTD
M3YYEHHBIX HEOPraHUYEeCKHX W OPraHMYECKHX BEIISCTB K ONPEISIICHHBIM
KJIaccaM | TPYIIIaM COCAMHEHHH, XapaKTeprU30BaTh X COCTAB U BayKHEHIIIHME
CBOWCTBA; OIPEICIATh BHJIbl XMMHYECKMX CBsi3eH (KOBaJICHTHAs, WOHHAs,
METAJUTMYECKAsl, BOAOPOIHAS), THIHI KPUCTAUTMIECKUX PEIICTOK BEIIECTB;
KJIACCU(PUIIMPOBATh XMMUYECKHE PEAKIIHH;

P66 07.chopMUPOBAaHHOCTh YMEHHH MPOBOAUTH PACUEThl MO XUMHYCCKHM
dbopMynaM ¥ ypaBHEHHSM XHMHUYECKHX PEAKIMA C WCIOIh30BAHUEM
(U3MYeCKUX BEIWYHH, XapaKTEpU3YIONIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: MacChl, oObeMa (HOpPMAaJlbHBIE VCIIOBHSA) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIIONB30BATh CHCTEMHBIE XMUMHYECKHUE 3HAHWS I TPUHSATHS
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIIHsIX, CBSI3aHHBIX C BEIIECTBAMH H
WX IPUMEHEHUEM.

OK 02.
Hcnons3oBaTth
COBpEMEHHEIC
CpencTBa IOnCKa,
aHaJIM3a u
MHTEpIpEeTaIN
nH(popMaIun 1
UH(OPMAITMIOHHEIE
TEXHOJIOTUH JUIS
BBITIOJTHEHHUS 3a/1a4
npodeccuoHaIbHOM
JeATebHOCTH

JIMYHOCTHBIE pe3yabTarbl  JA0JIKHBI  OTPa)KaTb B
qyacTu:
HEHHOCTH HAYYHOI'O IMNO3HAHUSA

— c(hopMHUPOBaHHOCTH MHUPOBO33pPEHHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOILECTBEHHOW IMPAKTHKH,
OCHOBaHHOT'O Ha Jasore KYJBTYD,

CIIOCOOCTBYIOLIIETO OCO3HAHUIO CBOErO MecTa B
MOJIMKYJIbTYPHOM MHUPE;

— COBEpILCHCTBOBAHME S3BIKOBOM W  UYUTATENLCKOU
KyJbTYpPbl KaK CpEACTBA B3aMMOICHUCTBHUS MEXKIY
JIIOABMH U [TO3HAHUS MUPA.

MeTtanpeaMeTHbIE Pe3yJbTAThl I0JKHBI OTPAKATH:

JducouniimHapHble (IpegMeTHbIe) pe3yJIbTAThIU JOJKHbI 0TPAKATh:

IIP6 06. BiameHHe OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHUS BEIIECTB H
XUMHUYECKUX  sBJICHUH  (HaOmofeHue,  U3MEpEHHe,  DKCIIEPUMEHT,
MOJIETMPOBAHNE);

IIP6 07. chpopMHpPOBAaHHOCTE YMEHHIl MPOBOAUTH PACUETHI IO XUMHUYECKAM
¢dbopMynaM M ypaBHEHHSAM XHMHYECKMX PpEAKUUH ¢ MCIOIb30BaHUEM
(U3MYEeCKNX BEIMYMH, XapaKTEPU3YIOLIMX BELIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, OObeMa (HOpMalbHBIE YCJOBHS) Ta30B, KOJIWYECTBA
BEILIECTBA; MCIIOIb30BAaTh CHUCTEMHbBIC XWMHUYECKHE 3HAHMS ISl HPUHITUSL
PELICHNH B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BELIECTBAMH U
UX IPUMEHEHHEM;

IIP6 08.chopMupoBaHHOCTH yYMEHHIl IUIAHUPOBAaTb M BBIIOJNHATH
XUMHUYECKUH OSKCIEPUMEHT (IpEeBpalleHUs] OpPraHWYeCKUX BEIIECTB NpHU




Osiagenue YHHBePCATbHBIMHA

M03HABATEIbHBIMH A€l CTBHSIMU:

B) pabdoTa ¢ uHgopmanuei:

— BIAJCTh HaBbIKAMU TONy4YeHUs HHOOpMAIUK U3
HUCTOYHUKOB  pasHbIX  THUIOB, CAaMOCTOSITENIHLHO
OCYLIECTBIIATh TOUCK, aHalM3, CHCTEMAaTH3alUi0 U
HHTEpIpeTaniio MHQopMalMu pa3iuuHBIX BHUIOB H
(dhopM npezicTaBICHUS;

— CO37aBaTh TEKCTHl B PAa3IMYHBIX (opMaTax ¢ y4eToM
HazHaueHWs WHGPOPMAIUM W UENeBOH ayAuTOpHUH,
BBIOMpasi ONTHMANBHYIO (GOpPMY MPEACTABICHUS |
BH3YaJIU3alHN;

—  OIICHUBATh JIOCTOBEPHOCTD,
nH(opManuy, ee COOTBETCTBHUE
MOpPaJIbHO-3TUYECKUM HOpMaM;

yueOHBIMH

JICTUTUMHOCTD
IIpaBOBbIM )51

HarpeBaHUH, MOJy4YEeHHE STHIICHA M HM3YYEHHE €ro CBOWCTB, KaueCTBEHHBIC
peaKuuu Ha anbJerujIbl, Kpaxmal, YKCYCHYIO KUCIIOTY; AeHaTypalus OenKoB
Npy HAarpeBaHWHM, IIBETHBIC PeaKIUU OENKOB; MPOBOAUTH PEAKIUH HOHHOTO
oOMeHa, OMpenensiTh CpeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIUH Ha
cyiabdar-, KapOOHAT- M XJIOPUI-aHUOHBI, HAa KATHOH aMMOHUS, peIlaTh
3KCIIepUMEHTalIbHble 3agaun mo TemMaM "Meramnsl" u "Hemeramnsl") B
COOTBETCTBHU C TMpaBWJIaMH TEXHHKH OE30MacCHOCTH TpU OOpameHun ¢
BEIIECTBAMHU U JIA0OPATOPHBIM 00OPYJOBaHUEM; TMPEJCTABISTh PE3YJIbTATHI
XUMHYECKOTO IKCIIEpUMEHTa B (JOpPME 3aIMCH YPaBHEHUI COOTBETCTBYIOIIMX
peakuuii 1 GopMyIHPOBATH BEIBOABI HA OCHOBE 3THUX PE3yJIbTATOB;

MP6  09.chopMupoBaHHOCTE yMEHHS  aHAIM3UPOBATh  XUMHUYECKYIO
WHPOPMAIHIO, TOTYY4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopMaIu, cetb IHTepHEeT u qpyrHe).

— BJIAaACTh HaBbIKaMH pacCio3HaBaHUs u 3alIUThI
nHpopMaIuy, HWHGOPMANMOHHOW  0e30ImacHOCTH
JIUIHOCTH.
OK 04. O¢pdextuBHO | JIMYHOCTHBIE Pe3yJbLTATHI AOLKHBI  OTpaxaTh B | JucnuniauHapHble (MpeAMeTHbIE) Pe3yJbTaThIH J0KHBI 0TPAKATh:
B3aMMOJICHICTBOBATh | YACTH: IP6 08.chopMHpPOBAaHHOCTH YMEHHH IUIAHHUPOBATH W  BBINOIHSITH

" paboTaTh B
KOJUICKTUBE H
KOMaHJIe

rpaskIaHCKOr0 BOCIIUTAHMS:

— TOTOBHOCTh BECTH COBMECTHYIO JEATENIbHOCTH B
WHTEepecax Tpa)kIaHCKOTo OOIIeCTBa;

— yMEHHE  B3aHMOJCHCTBOBATb C  COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C HX (DYHKIUSIMHU W
Ha3HaYCHHEM.

MertanpeaMeTHbIe pPe3yJIbTATHI I0JKHBI 0TPAKATH:

OBiajgeHue YHHBePCATbHBIMH KOMMYHUKATHBHBIMU

JeCTBUSAMM:

0) coBMecTHasi 1esITeJIbHOCTD.

— TIOHUMAaTh u WCIIOJIh30BATh MIPENMYIIECTBA
KOMaH/JHOW W WHINBHIyalIbHOU PabOTHI,

— TpWHAMATh IEeIM  COBMECTHOH  JEATEIbHOCTH,
OpPraHU30BbIBAaTh U KOOPAWHUPOBATH NEUCTBUS IO €€
JIOCTUKEHUIO: COCTaBJISITh IJ1aH JecTBUH,
pacrpeneisTh poiad C YYeTOM MHEHUM Y4aCTHHKOB

XMUMHUYECKUI OSKCHEPUMEHT (IPEBpALICHUs] OpPraHWYECKHX BELIECTB IpU
HarpeBaHuM, MOIy4YEHHE STWIEHA M WU3YYEHHE €ro CBOWCTB, KaueCTBEHHBIC
PeaKLuy Ha albAEIUpbl, KpaxMal, YKCYCHYIO KUCIIOTY; JeHaTypauus OenKoB
IpY HArpeBaHWM, LIBETHBIC PEaKLUUU OENKOB; MPOBOAUTH PEAKLUH HOHHOTO
oOMeHa, OonpenensiTh CpeAy BOAHBIX PacTBOPOB, KAUCCTBEHHBIC PEAKIUH Ha
cynbar-, kapOOHAT- M XJIOPUIA-aHUOHBI, HA KATHOH aMMOHMS;, pEIIaTh
SKCIEpUMEHTaNbHbIe 3a7aud 1o teMaM "Meramisl" u "Hemeramner") B
COOTBETCTBUU C MpaBWJIAMU TEXHUKH O€30MacHOCTH Npu OOpameHuu C
BEILIECTBAMHU U J1a0OpAaTOPHBIM 00OpPYJOBAaHUEM; MPEICTABIATh PE3YJIbTATHI
XHUMHUYECKOT0 3KCIIEpUMEHTa B (JOpPMeE 3aIIUCH YPABHEHUH COOTBETCTBYIOLINX
peakuuii 1 GOpMyJINPOBATh BEIBO/IBI HA OCHOBE 3THX PE3YJIbTATOB.




00CYyX/1aTh Pe3yJIbTaThl COBMECTHOM pabOTHI.

OBjaneHue  yHUBepCAIbHBIMHU PeryasiTiBHbIMH

eHCTBUSIMU:

r) IpuHATHE ce0sl U APYTUX JI0ei:

— TPUHUMATh MOTHUBHI M apTYMEHTHI JPYTHX JIIOJICH TTpH
aHaJN3€e Pe3yabTATOB JCATCILHOCTH;

— TpHU3HABATH CBOE MPABO WU MPABO APYTUX JIOACH Ha
OIINOKU;

— pa3BUBaTh CIIOCOOHOCTH NMOHUMAaTh MHpP C ITO3UIUH
JIPYTOro 4eloBeKa.

OK 07.
ConeiicTBOBaTH
COXpaHEHHIO
OKpYy’Karolen
cpeipl,
pecypcocbepexeHn
10, TPUMEHSTH
3HaHUS 00
WM3MEHEHUHU
KJTUMAaTa, MPUHIUTIBI
OCpEeXKITMBOTO
MIPOM3BOJICTBA,

3 pekTHBHO
JIeIICTBOBATh B
Ype3BbIYaMHBIX
CUTYaIUsIX

JIMYHOCTHBIE Pe3yJbTAaThl [0/LKHBI OTPaKaTh B

yacTu:

IKOJIOTMYECKOT0 BOCIIUTAHUS:

— chopMupoBaHHOCTH 3KOJIOTMYECKON KYJIbTYpBI,
IIOHUMaHUuE BIIMSTHU A COITMAJIBHO-DKOHOMHNYECCKUX
MPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLUAIbHOU
Cperpl, OCO3HAaHWE  TJI00ANBPHOTO  XapakTepa
AKOJIOTHIECKHIX MPOOIeM;

— TIUIAaHUPOBAaHHWE W  OCYILIECTBIECHUE JCHCTBUH B

OKpy)Kalolllel cpele Ha OCHOBE 3HaHWS IeNen
YCTOHYHMBOTO Pa3BUTHSI YETOBEYECTBA;

— aKTUBHOE HENpUSITHE JEHCTBUM, MPUHOCAIIUX Bpe.
OKpYyXaroleil cpene;

— yMeHue MIPOTHO3UPOBATH
AKOIIOTUYECKHE  TIOCIIEICTBH
JEICTBUI, TPEJOTBPAILATh UX.

MertanpeaMeTHbIe Pe3yJIbTATHI TOJKHBI 0TPAKATH:

OBJjagenue YHHMBEPCAJIbHBIMHA yueOHbIMH

NMO3HABATEIbHBIMU 1€iiCTBUSIMU:

B) padora ¢ uHgopManuei:

— WCHONB30BAaTh  CpencTBA  WH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWMH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX u
OpPTraHHU3allMOHHBIX 3a1a4 c COOJII0ZICHN EM
TpeOOBaHMH OPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBl,  pecypcocOepeKeHHs, TNpaBOBBIX U

HeOJIaroNpHUATHEBIE
TPEATPHHAMAEMBIX

JucuunyimHapHble (IpeAMeTHBIE) Pe3YJIbTATHIH T0JIKHBI 0TPAXKATH:

IIP6 01.chopMHUPOBAHHOCTH MPEACTABICHUH:0 XUMHUYECKON COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KAapTHHBI MHUpPA, POJIM XMMHH B TIO3HAHUHU SIBJICHHI
OpUpObl, B (POPMUPOBAHMM MBILNUICHUS W KYJbTYpPhl JIMYHOCTH, €€
(hYHKITMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM IS PEIICHUS MPAKTHUYCCKUX
3a/lad U KOJIOTHYECKH OOOCHOBAaHHOTO OTHOINECHHUSI K CBOEMY 3JI0OPOBBIO U
MIPUPOIHOMN CpEE;

IP6 10.chopMHUPOBAaHHOCTH YMEHHIHCOOIIOAATh MpaBUia SKOJIOTHYCCKH
11e1Ieco000pa3HOro MOBEACHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IENAX
COXpaHEHHS CBOETO 3[IOPOBhS M OKPYXKAIOMIEH IPUPOTHON CPEIbl; YIUTHIBATh
OIMaCHOCTh BO3JCHCTBUS Ha JKUBBIE OPTraHW3MBI ONPEIENECHHBIX BEIIEeCTB,
MTOHAMAas CMBICIT TTOKa3aTells MPeNebHON JOMyCTUMON KOHIIEHTPAIIHH.
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OTUYECKHUX HODPM, HOpPM WH(POPMaLIMOHHON
0e30MacHOCTH.
K 1.7 JIMYHOCTHBIC pe3yabTAaThl JOKHBI  OTpaxaTk B | [[PG  01.cpOpMUPOBAHHOCTH  NPEACTABIEHHH: O  XUMHYECKOM
OcymiecTBiATh aacti: COCTABJIAIOIIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIA XUMHH B
TPYAOBOI'0O BOCIIUTAHUS o
perilaMeHTHOe — "TOTOBHOCT K  Tpydy, OCO3HaHHE leHHocTu | HO3HAHMHM SABJICHHH IPUPOIBL, B (GOpMUPOBAaHUU MBILUIEHUS U
b
oOciTy>)KuBaHue u MacTepcTBa, TPyAOIooue; KYJIbTYpbl ~ JIMYHOCTH, ee  (YHKIMOHAIBHOH  T'PaMOTHOCTH,
3aM€HY pacXOOHbIX | — IOTOBHOCTL K 4KTHBHOH ACATEIBHOCTH | HeOOXOAMMOM JUIsl pElIeHUsl MPAKTUYECKUX 3a7ad M HKOJIOTMUYECKU
MaTepHhanoB TCXHONIOTMHMCCKON M COHHMATLHOM HANPABJICHHOCTH, | 66 cHOBAaHHOTO OTHONIECHHS K CBOEMY 3/I0POBBIO M IPHPOIHOM CPETIE;
. CIOCOOHOCTh WHUIIMNPOBATH, IUIAHUPOBATH " -
nepugepuitHoro, CAMOCTOATEIBHO BBITOIHATE TAKYIO A€STENbHOCTE; I[IP6  10.chopMupoBaHHOCTH  yMEHHMIl  coOdrOfaTh  NpaBUIIA
CETEBOIO U — WHTEpeC K pasnuuHbiM cdepam npodecCHOHANBHON | SKOJOTUUECKH IIEJIECO00pa3HOTO TOBEJAEHUS B OBITY U TPYIOBOH
CEpPBEPHOTO ACATCILHOCTH. JIEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbSl U OKPYXKAIOIIEH
o0opynoBaHus IKOJOTHHUECKOTO BOCIIHTAHM: o MIPUPOJHON CpEeIbl; YYHUTHIBATH OINACHOCTh BO3JCHCTBHSI Ha >KHUBBIE
—  chopMHUPOBAaHHOCTD SKOJIOTHYECKOU KYJIbTYpBI,
UHPOKOMMYHUKA- | qonmmaHue I — COIMATbHO-3KOHOMHuecknx | OPTAHU3MBI  ONPENIETICHHBIX BEHIECTB, TOHUMAs CMBICI TOKa3aress

ITUOHHBIX CUCTEM

MPOIECCOB HA COCTOSSHUE MPUPOJHON M COLMAIbHON
cpenpl, OCO3HaHUE I00aIEHOTO XapakTepa
AKOJIOTHIECKHIX MPOOIeM;

MeTanpeaMeTHbIe Pe3yJbTAThI J0JKHbI OTPAKATh:
OBJ1ajieHHe YHUBEPCATbHBIMM KOMMYHUKATHBHBIMHU
e CTBUSAMMU:

- COBMECTHAasl JeSiTeJIbHOCTD:

— NOHHMMATh U HCIONb30BaTh MPEUMYILECTBA KOMAHIHON
¥ WHIUBUIYaJIbHON paboTHI;

— MpUHUMATh  [€Id  COBMECTHOM  JESTENbHOCTH,
OpraHU30BbIBAaTh M KOOPJUHUPOBATH JEHUCTBHUS IO €€
JIOCTIDKEHUIO: COCTABIIATH IJIAH JICHCTBHM, PacIpeaeisTh

pomM C yYeTOM MHEHWH Yy4YaCTHHKOB OOCYKIaTh
pe3yIabTaThl COBMECTHON PabOTHI.
OBaajenue YHUBepPCATbHBIMH yueOHbIMH
NMO3HABATEIbHBIMU 1€iiCTBUSIMU:
- pabora ¢ wHpOpMaNHel: HCIOIb30BaTh CPEACTBA

MH(OPMAMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B
pelIeHMH  KOTHUTUBHBIX,  KOMMYHUKATUBHBIX U
OpraHM3allMOHHBIX 3a/lad C COOJIOJEHHEM TpeOOBaHMIA
OPrOHOMHUKH,  TEXHUKH  O€30MacCHOCTH,  TI'MT'HEHBI,
pecypcocOepexeH s, PAaBOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOPMALIMOHHON 0€301aCHOCTH.

IpeAeIbHON JOIYCTUMON KOHIIEHTPALUH.

[TP6 09.chopmMupoBaHHOCTh YMEHHS aHAIM3UPOBATH XHUMHUYECKYIO
nH(popMaInio, TOJy9aeMyld W3 pa3HbIX MCTOYHUKOB (CpPEACTB
MaccoBo# nHpopmarmu, cetb IHTEpHET U apyrue).
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2. CTPYKTYPA Y COJEPX KAHUE OBIIEOBPA30OBATEJIBHOM JUCIUILINHBI

2.1. O0beM JUCHUILIHHBI M BBl y4eOHOH padoThl

Bua yueoHoii paGoTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHoOBHOe coep:KaHue 64
BT. U..

TeOpeTHYecKoe 00yueHne 30
MPAKTAYECKUE 3aHATUS 24
abopaTOPHBIC 3AHITHUS 10
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepPKAHME (COAEPKAHUE 8
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEOpPETUYECKOE O0yUeHre 4
MPAKTUYECKHUE 3aHATHS 4

IIpome:kyTounas arrectauus (1udpPepeHUNPOBAHHDBIN 3a4eT)
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2.2 TeMaTH4YeCKHUi IVIAH U COAEPKAHHME 00111€00PAa30BATEIBbHON JUCHMIIHHbI

HaunumenoBanue
pa3/iesioB M TeM

Coaepikanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATBLHO OPHEHTHPOBAHHOE),
JJa00paTOpPHbIE U NPAKTHYECKHE 3aHATHUS, PUKJIAAHON MOAYJIb

O0nLéM
4acoB

®opmupyemMble
KOMIIETEHIUH

1

2

4

ConepxaHue yueOHOro Marepuaa

64

Pasjen 1. Teopernueckue 0CHOBBI XUMHH

16

Tema 1.1.

OCHOBHBIE XHUMHYECKHE
MOHATUS W 3aKOHBI,
CTpPOCHHUE aTOMOB
XUMHAYECKUX DIIEMEHTOB

Conepxxanue yueOHOro MarepuaJja

XUMHUYECKUH 3JIeMEHT. ATOM. SIpo aromMa, U30TOMBI. DJIEKTPOHHAs 000710YKa. DHEPreTUIECKre
YPOBHH, MOJYPOBHH. ATOMHBIE OpOWTaNH, s-, P-, 0- 3geMenTol. OCOOEHHOCTH pacHpeeICHHS
AJIEKTPOHOB MO OpOUTANSIM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DJIEKTPOHHAs
KOHCbI/Il"ypaHI/ISI aTtoMOB. OCHOBHEIE XUMHYECKHE 3aKOHBI

IIpakTHyeckue 3aHATHS

[Ipaktuueckas padota Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHUMHUU U PACUETHI IO
YpaBHEHUSAM XUMUUYECKUX PEAKITAI.

OTHOCUTENbHBIE aTOMHAsi U MOJIEKYJsipHass maccel. MonsipHass Macca. KonudecTBo BemiecTsa.
MaccoBass monsi BemiecTBa. 3akoH ABoraapo. MousapHblii o0beM razoB. OTHOcHUTEIBHAS
IJIOTHOCTH ra3oB. PacueTsl o ypaBHEHHAM XMMHMYECKUX PEAKIUN C MCIOJIb30BAHUEM MAaCCOBOU
JI0JIA BEIIeCTBa, 00beMa (HOpMaIbHBIEC YCIIOBHS) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[lepuonuueckuii  3aKOH
i [Tepuoanueckas
CHCTEMAa  XMMMYECKHUX
3JIEMEHTOB J1. .
MeneneeBa, UX CBAI3b C
COBPEMEHHON TeopHe
CTPOCHHS aTOMOB

Copep:xaHue y4eOHOIro MmaTepuaja

IIpakTHYecKue 3aHATHS

[IpakTtrueckas padota No2. «3yyeHue nepuoIndecKux 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3U CO
CTPOCHHEM aTOMOBY.

[lepuonuueckas cucrema xumuueckux snemeHToB .M. MenaeneeBa. CBs3b MEpUOIUYECKOTO
3aKkoHa U [lepnoanueckoil CHCTEMbl XUMHUYECKUX IJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOICTB XHUMHYECKHX OJJIEMEHTOB, 00pazyeMbIX HMH
MPOCTBIX M CIIOKHBIX BEIIECTB MO rpynnaM u nepuonam llepuonnueckoil cucreMbl. 3HaAUYCHUE
MEPUOANYECKOr0 3aKOHAa M CHUCTEMbl XMMH4YeCKuX 3jemeHToB J[.M. MennaeneeBa B pa3BUTHH
HayKH.

VYcTaHOBIIEHHE CBSI3U MEX]Yy CTPOEHHEM aTOMOB XMMHMUYECKHX 3JEMEHTOB M NEPHOIUYECKUM
H3MEHEHHEM CBOMCTB XMMHUUYECKHX 3JIEMEHTOB M MX COEAUHECHUH B COOTBETCTBHU C ITOJIOKEHHUEM
[lepuoanueckoil cucteMbl. PenieHne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha
XapaKTepU3alui0 XUMUYECKUX OJIIEMEHTOB «Mertamumueckue / HEMETaJUIMYeCKHe CBOICTBa
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUU C MX JJIEKTPOHHBIM CTPOCHHMEM U TOJIOKEHHUEM B

OK 01
OK 02
IIK 1.7
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IIEPUOANYECKON CUCTEME XMMUYECKUX 31eMeHToB [[.M. Menneneesa»

Tema 1.3.

Crpoenue BEIllECTBA
U NpUPOJIa XUMHUYECKON
cBs3u.  MHuoroobpasue
BEIIECTB

Conepxxanue yueOHOro Marepuasa

Crpoenue BeniecTBa. XUMHUYECKas CBS3b. BUJIbI XMMUUECKON CBSA3M (KOBAJEHTHAsI HEMOJISpHAs
W TIOJISIpHAs, MOHHAsS, MeTajuTMuecKas). MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOW XMMHYECKOU
CcB3M  (OOMEHHBII W  JOHOpPHO-aKLIeNnTopHbI).Bomoponnas  cBaA3b.  BaseHTHOCTS.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. VIOHbI: KAaTHOHBI U @aHUOHBI

HpaKTuquKue 3AHATUSA

[IpakTiueckas padorta Ne3. «CtpoeHue BeliecTBa U MPUPoia XUMUUECKOH CBS3N».
JleMoHcTpanysi MoJeleld KpUCTANIMYECKUX PEIIETOK: HOHHOM (XJIOpHA HaTpHsi), aTOMHOMN
(rpadur u anmaz), MOJEKYISIPHOW (YIIACKUCTBIN ra3, MOJ), METAJUTMYEeCKOW (HATpHil, MarHuu,
Melb). PelleHne mpakTHYECKUX 3a/laHUN Ha COCTaBJIEHHE 3JIEKTPOHHO-rpaduueckux Gopmyl
aneMeHToB |—4 neprooB

OK 01

Tema 1.4.
Knaccudukanus,

i HOMEHKJIaTypa
HEOPraHMYeCKUX
BEIIECTB

Copep:xxaHue y4eOHOro MmaTepuaja

Knaccudukanus Heopranndeckux Bemiects. HomeHknatypa HeopraHM4ecKUX BEIIeCcTB (OKCU/IBI,
TUAPOKCUBI, KHUCJOTHI, COJM). BelmiecTBa MONEKYISPHOTO U HEMOJEKYISPHOTO CTPOCHHSL
ArperaTtHble COCTOSIHUS BemiecTBa. Kpucrammmdeckne W amMop(dHBIE BeEIIeCTBA. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTBa. THIMbI KPUCTAUIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYNsSpHas,
HMOHHAsl, MeTaJuIn4yeckasi). 3aBUCIMOCTb CBOMCTBA BEHIECTB OT THIIA KPUCTAIIINYECKON PEIIETKU

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ned. «HoMmeHKIaTypa HEOPraHUISCKUX BEIIECTBY.

Pemenne npaktuyeckux 3alaHuil o Kiaccu(uKaluy, HOMEHKIATYpe U XUMHUYECKUM QopMyaam
HEOPraHMYECKUX BEIECTB Pa3IUYHBIX KJIaccoB (yrapHbIi ras, YIJIEKHUCIBIA Ta3, aMMUaK,
raiieHas W3BeCTb, HeEralieHas HW3BeCTb, IMUThEBas COAA W JPYruX): Ha3BaHUSA BEUIECTB IIO
mexayHapoauoii (MIOITAK) wnm TpuBHaibHOW HOMEHKJIAType M COCTaBleHHUE (OpMYIIbI
XMMHUYECKUX BEIIECTB, OMpeIelieHne NPUHAUIeKHOCTH K Kiaccy. llowck uHpopmanuu 1o
Ha3BaHMAM, HUACHTU(UKATOpaM, CTPYKTYPHBIM (opMmylaM. AHAIU3 XUMHUYECKON WH(MOpMaIny,
MOJIy4aeMoil M3 pa3HbIX HCTOYHHKOB (CpeICTB MaccoBo uH(popMaiuu, ceTh HHTepHeT u

Apyrue)

OK 01
OK 02

Tema 1.5.
Turner XUMHUYECKUX
peakuui

Conepxanue yueOHOro Marepuasa

XuMHu4deckas pcaKkuus. KJIaCCI/I(I)I/IKaI_II/I}I XUMHUYCCKHUX pCaKI_II/Iﬁ B HCOpFaHI/I‘-ICCKOI\/'II/I
OpFaHquCKOﬁ XUMHUH.3aKOHBI COXpaHCHUA MAaCChl BCHICCTBA, COXPAHCHUS U IMPCBPALICHUA

OK 01

13




SHEPTrUM MPU XUMUYECKUX peakuusx. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU (YpaBHEHUS
OKHCIICHUS-BOCCTAHOBJICHUS,  CTEIIEHb  OKHUCJICHUS, OKHUCIWUTEIb W  BOCCTAHOBHUTEIb,
OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKUHUH B IPUPOJE, NPOU3BOJACTBEHHBIX MPOLECCAX H
KU3ZHEACSITEIIbHOCTH OPTraHU3MOB)

Tema 1.6.
CxkopocTb
peaKuui.
paBHOBECHE

XUMHNYCCKHUX
XUMHUYECKOE

Conepxxanue yueOHOro Marepuasa

CKOpOCTh peakuuu, €€ 3aBUCHMOCTh OT pa3IMYHBIX (PaKTOPOB: MPHUPOIBI PEarHpyIOLINX
BEILECTB, KOHLEHTPALUU PEArUPYIOIIMX BEIIECTB, TEMIEPaTypbl U IUIOIAAN PEaKIHUOHHON
noBepxHOCTU. TemnoBble APPEKThl XUMUUECKUX PEAKIHMI: 3K30- M dHIOTEPMHUECKUE PEAKIIUH.
OOpatumble  peakuuud. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XMMHMUYECKOTO paBHOBECHsI (KOHLEHTpAlUsi PEarecHTOB WM MPOAYKTOB pEaKIHMH, TaBJICHHUE,
temneparypa). [Ipunnun Jle HlaTense

IIpakTHYecKue 3aHATHS

[IpakTnueckas pabGota NoS. «BnusHue pa3auuHbIX (QAKTOPOB Ha CKOPOCTh XUMHYECKON
peaxum».

Pemenne npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUNl Ha aHanu3 (AKTOpOB, BIUSIOUIMX Ha
U3MEHEHHE CKOPOCTH XMMHYECKOU peakUuu. 3aBUCHMOCTb CKOPOCTH XMMHYECKOM PEAKLHUH OT
IIPUCYTCTBUSL KaTaJl3aropa Ha IPUMEpPE Pa3JIoKCHHS IEPOKCHIA BOAOPOJA € IOMOUIBIO
OUOKCHJAa MapraHina M KaTajassl. PelleHne NpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUM  Ha
npuMmeHenne npuHuuna Jle-Illarense u1d HaxOXIEHUS HANpPaBICHWUS CMEIICHHUS PABHOBECHUS
XMMHUYECKON peakluy U aHajau3 GakTOpOB, BIUSIOIMIMX HAa CMELIEHHEe XUMUYECKOTO paBHOBECHUS

OK 01
OK 02
K 1.7

Tema 1.7.

PactBopHI, TeopHUs
IEKTPOJIUTHYCCKOM
JIUCCOLIMAIMA U WOHHBIN
oboMeH

Conep:xaHue y4eOHOro MmaTepuasa

PactBopbl. Bunel pacTBOpoOB MO COJEP)KAHUIO PACTBOPEHHOTO BELIECTBA. PacTBOPUMOCTS.
[lonsitTe o nucnepcHbIX cuctemax. VcTuHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBas a0
BelecTBa B pactBope. [lonarue o BogopoaHoMm nokazatene (pH) pactBopa. DnekTposuTudeckast
mucconuanus. CuibHbIE U cabble SJIEKTPOJIMTHI, HEANEKTPOIUThl. Peakiuu noHHOro oOMeHa

JlabGopaTopHble 3aHATHS

Jlaboparopnas padota Nel «IIpuroroBieHre pacTBOPOBY.

[IpuroToBiieHue pacTBOPOB 3aJaHHOW MAacCCOBOMW JI0JI€H PacTBOPEHHOIO BELIECTBA, MPOBEICHUE
peakiuii HMOHHOTO OOMEHa, OmpeAeNieHHe Cpelbl PACTBOPOB BEIIECTB C  MOMOIIBIO
YHHUBEpPCATBHOTO HMHIMKATOpa (KHUcHas, HeUTpanbHas, IIENOYHAas). 3aJaHus Ha COCTaBIICHUE
WOHHBIX peakuuid. PerneHue mpakTUKO-OpPUEHTHPOBAHHBIX PACUYETHBIX 3a/JlaHUi Ha PACTBOPHI,
WCIOJIb3yeMble B OBITOBOI U MPOU3BOJCTBEHHON AESITETLHOCTH YeIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.7

KonTpoubHnas pa6ora 1

CrpoeHue BeliecTBa 1 XMMUYECKHE peakuuu (1o paszzaeny 1)

Pa3nes 2. Heopranuydeckasi Xumust

10
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Tema 2.1.
DOU3NKO-XUMHUYECKHE
CBOMCTBAHEOPIaHUYECKUX
BECIIECTB

Conepxanue yueOHOro Marepuasa

Meramibl.  [lonoxkenue wetawioB B Ilepuommyeckoit cucTeMe XHMHUYECKHX DJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS JJICKTPOHHBIX O000JOYeK aroMoB MeTauioB. OOmme Qu3ndeckue
cBoiictBa MeTauioB. CIlaBbl METAJJIOB. DJEKTPOXUMHYECKUH Pl HAMPSKEHUM METaJUIOB.
XUMHUYECKHUE CBOMCTBA BOXHEMIIMX METAJUIOB (HATPUM, KaJIWH, KaJIbLIMM, MarHuid, aJlOMHUHHM,
IIMHK, XpOM, J>KeJe30, MeAb) W HuX coenuHeHud. OOmmMe crmocoObl IMONyYeHUsS METAIIOB.
[IpuMeHeHne MEeTaJIJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenne HemetaioB B Ilepuonnueckoii cucreMe XumMudeckux aeMeHToB J[.1.
MenneneeBa 1 0COOEHHOCTH CTpoeHHs aToMOB. Dr3nueckre cBONCTBAa HEMETAIIIOB. AJIOTPOIHS
HEMETAJUIOB (Ha TpUMeEpe Kuciopoia, cepbl, (ochopa u yriaepoja). XMMUUECKHE CBOWCTBA U
MIPUMEHEHNE BaXXKHEUIINX HEMETAJUIOB (TaJIOr€HOB, Cepbl, a30Ta, (hocdopa, yriepoaa U KpeMHUs)
U UX COEIUHEHUH (OKCHAOB, KHUCIOPOJCOJEPKAIINX KHUCIOT, BOJOPOIHBIX COEAMHEHUN).
[IprMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COEIMHEHUN

XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB (OKCHIOB, THIPOKCHIOB,
KHCIJIOT, CoJIeM | 1p.). ['eHeTnyeckas CBSI3b HEOPTaHUYECKUX BEIIECTB, MPUHAICKANUX K
pa3IMYHBIM KJIaccaM.3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB IMPOCTHIX BEIIECTB, BOJIOPOIHBIX
COCTMHEHUH, BBICIIINX OKCUIIOB M THIPOKCHIOB

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ne6. «DU3NKO-XMMUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIIECTBY.
CocraBieHue ypaBHEHUH XHMHMYECKUX pEAKIHMH C y4acTUEeM TMPOCTBIX U  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAJJIOB U HEMETa/VIOB; OKCHIOB METaJUIOB, HEMETaJUIOB U
aM(pOTEepHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAHUNH M aM(OTEpHBIX THIPOKCHUIIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIUX UX CBONCTBA.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCEe MITU
00BEMY OIHOTO M3 YYAaCTBYIOUIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEI[ECTBA) MPOAYKTOB pPEaKLWH, €CIIM OJHO M3 BEIIECTB MMEET MpuMecH. PerieHue mpakTHKO-
OpUEHTUPOBAHHBIX 3aJaHUIl Ha CBOICTBa, COCTaB, MOJNy4eHHE M O€30MacCHOE HUCIOJIb30BAHUE
BKHEHIIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPOECCHOHANTBHOMN AeATeIbHOCTH YEIOBEKA

OK 01
OK 02
OK 04
K 1.7

Tema 2.2.
WNnentuduxarms

Conepxanue yueOHOro Marepuaja

JlabopaTopHble 3aHATHS

OK 01
OK 02

15




HCOPraHN4YCCKUX BCIICCTB

Jlaboparopuas padota Ne2«nenTudukamyss HEOPraHUIECKUX BEIICCTBY.

Pemenue OKCIICPUMCHTAJIBHBIX 3aJla4d 110 XUMHWYCCKUM CBOMCTBAM METAJLIOB U HEMCTAJJIOB, IIO
pacro3HaBaHUIO ¥ TIOJYYCHHUIO COCAMHCHHH METaNIOB M  HEMETaUIOB(B3aUMOICHCTBHUEC
TUIPOKCUIA ANIOMHUHHS C pacTBOpPaMU KUCJIOT M Lienouel,). nenTuduxanus HeopraHM4ecKux
BCIICCTB C HCIOJIB30BAHUEM HX (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IX CBOﬁCTB, XapaKTCPHbIX Ka4YCCTBCHHLIX
peakumii. KadecTBeHHBIE peakuuy Ha Cyibdar-, KapOOHAT- W XJIOPUA-aHUOHBI, HAa KAaTHOHBI
MCTAJINIOBU KATHOH aMMOHUA

OK 04

KonTposabHas padora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB (110 pa3aemy 2)

Pa3nen 3. Teoperuyeckue 0CHOBbI OPraHN4YecKO XMMHHU

Tema 3.1.

Conep:xxanue yueOHOro Marepuaja

Knaccudukanus,
CTpOCHHE "
HOMEHKJIaTypa
OpPraHu4e€CKuX BCIICCTB

[Ipenmer opraHnveckoi XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B IMOJIyYEHUU HOBBIX
BEIIECTB M MarepuajoB. Teopus CTpOeHUs opraHuueckux coenuHeHuil A.M. Byrnepona, eé
OCHOBHbIE N0JI03KeHUsA. CTPYKTYpHBIE POPMYJIBI OPraHUYECKUX BEIIeCTB. ['oMoorus, n3oMepusi.
XuMHYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSX: KpaTHbIE CBS3H, G- U M-CBSA3H.

[IpencraBnenne o kinaccudukanuu OpraHuyeckux BemiecTB. HoMeHkaTypa opraHHYecKHx
COEJJMHEHUH (CUCTEeMaTHYeCcKasi) U TPUBHAIbHbBIC Ha3BaHUS BAXXHEHUIINX IPEACTaBUTENEH KI1accoB
OpPraHUYECKUX BELIECTB

IIpakTHYecKkue 3aHATHS

[Tpaktrueckas padota Ne7. «HomeHKIaTypa OpraHUYECKUX BEIIECTBY.

OszHakomiieHHe ¢ oOpa3lnamMud OpraHM4ecKHX BEUIeCTB M MaTepuajaMH Ha HX OCHOBE,
MOJENTUPOBAHUE MOJIEKYJl OPraHUYECKHUX BEIIECTB, HAOII0IEHUE U ONHUCAHUE AEMOHCTPALIMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB MPU HArpeBaHUH (IUIaBJICHHUE, OOYTrIIMBaHUE U
ropenue). CocTaBieHUE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEIIECTB
OTIENbHBIX KJIACCOB, MCIOJNB3ys HMX Ha3BaHUS MO CHCTEMaTH4YeCKOW U TPUBUAIBHOMN
HOMEHKJIaType (ITHJIEH, aleTWIeH, TJIMUepuH, (eHon, Qopmanbaerus, yKCycHas KHUCIIOTa,
rmnuH). Pacdersl mpocteiieil GopMynibl OpraHMYecKOi MOJIEKYIbI, UCXOJS U3 AJIEMEHTHOTO
cocrtana (B %)

OK 01

Pasnen 4. Yraesogopoabt

10

Tema 4.1.

Conepxanue yueOHOro Marepuasa

YrneBomopoasl U UX
MIPUPOJHBIE  MCTOYHUKH

Hpe,[[eJ'ILHLIC YrjieBo4OPpOAbl (aJ'II(aHBI)I COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAA. MertaH u 3TaH:
COCTaB, CTPOCHHUC, q)I/I3I/I‘leCKI/Ie U XUMHYECKHE CBOMCTBa (peaKI_[I/II/I 3aMCIICHUA U rOpeHI/IH),
TIOJIYYCHHUEC U IPUMCHCHUC.

OK 01
OK 02
OK 04
IK 1.7
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HenpenenbHbie yriieBo10pobl(adKeHbl, aIKaAUCHbI, aJTKUHBI).

ANKeHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUM psAl. DTUJIIEH U IPOIUJIEH: COCTaB, CTPOEHUE,
¢u3nyeckue W XMMUYECKHE CBOMCTBa  (peakuuu TUAPUPOBAHMS, TAJOTCHHUPOBAHUS,
rUpaTalvu,0KUCICHUS U OJMMEPU3aIiH) IOJy4YeHUE U IPUMEHEHUE.

Ankamuensl: OyraaueH-1,3 u MetwnOyragueH-1,3, XUMHUYeCKoe CTpOCHHE, CBOWMCTBA (peakuus
MOJIMMEPHU3aLIH ), IPUMEHEHUE (JI1s1 CHHTE3a IPUPOAHOTO U CHHTETUYECKOIO KayuyKa U PE3UHBbI).
ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TIOMOJIOTMYECKMM psiA. ALETUIIEH: COCTaB,
XMMHUYECKOE CTpOeHHE, (U3NYECKHE M XHMHUYECKHE CBOICTBa (peakiuu TUAPUPOBAHUS,
TaJIOTEHUPOBAHUS,  TUApPATAllMM  TOPEHUs), TNOJydeHHe UM  NpUMEHEHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIsl CBAPKU M PE3KU METAJJIOB)

ApomMaruyeckue yriieBoJopobl (apeHsl). beH3om U Tomyos: cocTaB, CTpOEHHUE, (U3HUEcCKue u
XHUMUYECKHE CBOMCTBA (peakIy TaJoTCHUPOBAHHUS M HUTPOBAHUS), TIOJTyUYeHHE M TPUMEHEHHE.
TokcHYHOCTh apeHOB (BIHMSHHE OCH30J1a HA OPraHW3M dYelloBeKa). [ eHeTHUecKasl CBSI3b MEXIY
YIIIEBOOPOIAMH, TIPUHAUISKAIIUMHE K Pa3TMYHBIM KJIACCAM.

[IpupoaHble HCTOUHUKHU YTIeBOAOPOJ0B. [IpupoaHslii ra3 u nonyTHble HeTAHbIE ra3pl. HegTh u
e€ mpoucxoxacHue. CrocoObl TepepabOTKM HEPTH: TEPErOHKA, KPEKHHT (TEPMUUYCCKUU,
KaTaIUTUYeCKuii), mmponm3. IIpoaykTel mepepaboTku  HedTH, WX TNPUMEHEHHUE B
IIPOMBIIIICHHOCTH

1 B ObITy. KaMeHHBIHN yrosb U IpoIyKThl €ro NepepadoTKu

Tema 4.2.
DU3UKO-XUMHUYECKHE
CBOMCTBA YTJIEBOIOPOIOB

Copep:xaHue y4e0HOIro MmaTepuaja

JlabopaTropHble 3aHATHSA

JlabopaTtopnas pabota Ne3«CBoHCTBa Yyrie€BOI0POIAOBY.

TpuBuanpHas U MeXIyHapoJHAs HOMEHKIIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOJTYYECHHUS
yriaeBoaopoaoB. [lomyueHne sTuineHa W U3ydeHUE €ro CBOMCTB. MojenupoBaHUEe MOJEKYIT U
XMMHUYECKUX TPEBpAIlCHUN YIIeBOJOPOAOB (Ha MpUMeEpe dTaHa, ITHIICHA, alleTWiIeHa U Jp.) U
raJIOT€HOIPOU3BOHBIX

OK 02
OK 04

Pa3nen 5. Kuciopoaocoaepskanye opranndeckne coeTuHeHUst

14

Tema 5.1.
Crnuptsl. DeHon

Conepxanue y4eOHOro Marepuasia

Hpe,[[eJ'ILHLIe OHOATOMHBIC CITUPTHI (MeTaHOJ'I n 3TaHOJ'I)I CTpOCHUC, (1)I/I3I/IIIGCKI/IC N XUMHWYCCKHEC
CBOMCTBA (peaKI_[I/II/I C AaKTUBHBIMU MCTaJlllaMH, T'aJIOTCHOBOAOPOJaMU, FOpCHI/Ie), IMPUMCHCHUC.
BOILOpO,Z[HLIe CBA3U MCXKAY MOJICKYJIaMU CIIUPTOB. DU3NOJIOTHYECKOE JEHCTBHE METaHOJa M
9TAaHOJIa Ha OPraHu3M YCJIOBCKaA.

MHoroaToMHEIE CIIUPTHI (BTHHCHF JIUKOJIb U FJ'II/II_IepI/IH)I CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC n XUMHYCCKHUC
CBOMCTBA (B3aHMOHCf/'ICTBHC CO MICIIOYHBIMU  MCTAJJIaMH, Ka4YCCTBCHHAsA PCAKIMA Ha

OK 01
OK 07
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MHOTroaToMHble crnupThl). Dusnosiornueckoe AeCTBME HA OpraHu3M 4elioBeka. [Ipumenenue
TJIMIEPUHA U STUIICHTJIUKOJIS.

®enon. CtpoeHHEe MOJICKYNBI, (U3UYECKHE W XHUMHYECKHE CBOHCTBa (eHona. TOKCUYHOCTH
(denota, ero GU3NOIOTUYCCKOE JICHCTBUE HA OpraHu3M venoBeka. [Ipumenenue geromna

Tema 5.2.

AJperuasl.
KapOoHOBBIEC KHCIIOTHI.
CrnosxHble 3¢upbl

Conepxxanue yueOHOro Marepuasa

Anpnerubl U KeTOHBI ((popManbleruy, ameranblIerui], aleToH): CTPOeHHE, (QHU3MUECKHEe U
XMMHMUYECKHE CBOMCTBA (peakuMM OKUCIEHHS M BOCCTAHOBJICHHUS, KAa4ECTBEHHBIE pEAKIIMH),
MOJIy4Y€HHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpefeNbHblE KapOOHOBBIE KHUCIOTHI (MypaBbUHAsi M YKCYCHasi KHCJIOTHI):
cTpoeHue, (U3MYecKue W XUMHUYECKHME CBOMcTBa (OOIIME CBOMCTBA KHCIOT, PEAKIIHs
sTrepudukanmm), moiaydeHue U npumeHeHue. CTeapuHOBas W OJIEMHOBas KHUCJIOTHI Kak
MIPEICTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX KHUCIOT, UX
MOIOLIEE IEUCTBUE.

CrnosxHble 3QUpbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MIponau3 ciaoxHbIX 3QupoB. Kupsl.
I'maponus xupos. [Ipumenenne xupos. bruosornyeckas poss )KUpOB

OK 01
OK 02
OK 04

Tema 5.3.
VrieBoasl

Copep:xaHue y4e0HOIr0 MmaTepuaja

VYrieBoapl: cocTaB, KiacCH(pUKAIMS YIJIEBOJOB (MOHO-, MU- W ToOJMcaxapuipl). [moko3a —
MPOCTEHIINI MOHOCAXapua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (DU3NYECKHEe W XUMHYECCKHE
CBOWCTBAa TJIIOKO3bI (B3aummojelicTBue ¢ ruapokcuaoM wmeau(ll), oxuciaeHme aMMHuadyHBIM
pactBopoM okcuaa cepedpa(l), BocctaHoBIeHHE, OPOKEHHUE TIFOKO3bI), HAXOXKICHUE B MIPUPO/IE,
MPUMEHEHHE TJIIOKO3bI, OWOJIOTHYECKAs pOJIb B IKU3HEIEATCILHOCTH OpraHHW3Ma YeJoBeKa.
doTtocunTte3. PpyKTO3a KAK U30MEP TITFOKO3BI.

Caxapo3a — TpeICTaBHTENIb JIHUCAaXapHJIOB, THUIPOJU3 Caxapo3bl, HAXOXXKJCHHE B MPHUPOIAEC H
MIPUMEHCHHE.

[Tonucaxapuapl: Kpaxmana W LEJUII0J03a Kak IPUPOJHbIE MoiuMepbl. CTpoeHue Kpaxmaia u
LIEJUTIONIO3bI, PU3NYECKHE U XMMUYECKHE CBOMCTBA KpaxMaJa (THIPOJIN3, KaYeCTBEHHAs PEaKIUs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOIiCTBa
KHUCJIOPOI0COAECPKAILNX
OPraHu4eCKUX
COCIMHEHU U

Conepxanue yueOHOro Marepuaja

IIpakTHYecKHe 3aHATHSA

[Ipaktnueckas pabora Ne8. «HomeHkiaTtypa  KHCIOPOJOCONEPKAIIMX  OPTraHUYECKHX
COCJIMHEHU.

TpuBmnaneHas U MEXIyHapOoJHAs HOMEHKIATypa, XMUMUYECKHE CBOWCTBA, CIIOCOOBI MOTYYECHHUS
CIUPTOB ¥ (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(pUPOB, anbIeruioB U kKeToHOB. COCTaBJICHHUE CXEM
peakiuii (B TOM 4HCJIE MO MPEJIOKEHHBIM [EeMOYKaM MPEBpaIlleHui), XapaKTepH3YIOIINUX

OK 01
OK 02
OK 04
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XUMHUYECKHE CBOMCTBA KUCIOPOA0COACPKALIUX OPraHUUECKUX COSAMHEHU M

[MpakTnaeckas pabora Ne9. «Xumudeckne W (PU3NUYECKUE CBOWCTBA KHCIOPOJOCOICPIKAIINX
OpraHUYECKUX COCAUHEHUSD.

[IpoBenenue, HaOMIOJEHME M ONUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB,
Ka4eCTBCHHBIC DPEAKIMH OJIHOATOMHBIX CHHPTOB (OKucieHHe 3TaHoia okcuaoM wmemu(ll)),
MHOTOATOMHBIX CIHUPTOB (B3auMojelcTBue riunepuHa ¢ ruapokcuaoMm menu(ll)), ampaernnos
(okuciieHHe aMMHUayHBIM  pacTtBopoM okcuma cepeOpa(l) wu  rumpokcumom  memu(ll),
B3aMMO/ICHCTBUE KpaxMalla C HOJIOM), H3y4EHHE CBOMCTB pacTBOpPA YKCYCHOW KHCIIOTbI

Pasnen 6.A30Tcoep:kanye OpraHnyecKue coeTuHeHusl 4
Tema 6.1. Copep:xaHue y4eOHOro marepuasa 4 OK 01
AMUHBL. AMUHBI: METHJIAMHUH — MPOCTEHIINI NPEACTAaBUTEIb aMUHOB: COCTaB, XMMHUYECKOE CTPOECHHE, OK 02
AMUWHOKHCIIOTEL. (br3UYecKre U XUMUYECKUE CBONCTBA, HAXOXKCHUE B IPUPOJIE. OK 04
benku AMMHOKHUCIIOTHI Kak amM(pOTEepHBbIC OpraHWYECKHe coenuHeHMs. DU3NUeCKue U XUMHYECKHE

CBOWCTBA aMHMHOKHCJIOT(HAa TIpuMepe TyMIKHA). bruosornueckoe 3HaYeHHE AaMHHOKHUCIIOT. 2

IlenTnael.

benku kak mpuponnsie monumepsl. [lepBuuHas, BTOpUyHash M TpPETHYHAs CTPYKTypa OEIKOB.

XUMHUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, ICHATYpalusi, KaYeCTBEHHbIE peakluu Ha OelIKu

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Nel0. «CBoiicTBa a30TOCOIEPIKAIMMUX OPraHUIECKUX COCTUHECHUIN.

Ouznyeckue ¥ XMMUYECKHUE CBOMCTBA aMUHOB (peakUUC KUCIOTAMU U TOPEHUs) U aMUHOKHUCIIOT 2

(Ha mpumepe rimnuHa). Habmionenne u onucaHue JEeMOHCTPAIIMOHHBIX OIBITOB:IEHATYPALIUS

OEITKOB MPHU HArPEBAHUH, [IBETHBIC PEAKIIMH OCIIKOB
Paszgea 7.BbIcOKOMOJIEKYJISIPHbIE COCAUHECHUS 2
Tema 7.1. Conepxanue yueOHOro Marepuasa 2 OK 01
[InacTmacchl. IIpakTnyeckune 3aHATHS 2 OK 02
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Kayuyku. BonokHna

[Ipaktuyeckas pabora Nell. «CuHTe3, aHanu3 U KiIacCU(UKAIMSA BBICOKOMOJIEKYIISPHBIX
COCIMHEHUI»

OcHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX ~COEIMHEHUN: MOHOMEp, IOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEOHSAs MoJeKyaspHas Mmacca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUsl U MMOJUKOHICHCALIUSL.
O3HakomiieHHEe ¢ oOpa3laMu IPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyKOB:
I1acTMacchl (MOJMATUIIEH, MOJUIIPOIMIECH, MOIMBUHWIXIOPU, MOJMCTUPOI); HATypalbHBIA M
CUHTETHYECKHE Kayuyyku (OyTaJUeHOBBIH, XJIOPONPEHOBBII U HM3OMPEHOBBIN); BOJOKHA
(HaTtypanbHbBle (XJIONOK, IIEPCTh, MIENK), MCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,BHCKO3a),
CUHTETHYECKHUE (KalpoH U JIAaBCaH)

OK 04
IIK 1.7

KonTposabHas padora 3

CTpyKTypa ¥ CBOMCTBA OPraHUYeCKUX BenecTs (1o pasaenam 3-7)

IIpodeccnoHanbHO OPUEHTHPOBAHHOE COAePKaAHME (COAePKAHUE TPUKJIIATHOTO MOTYJIS)

Pazjien 8.Xumus B ObITY M NPOU3BOICTBEHHOM /1€ATEIbLHOCTH Ye10BeKa

Tema 8.1.

XUMHYECKHE TEXHOJIOMUH
B IOBCEIHEBHOMU
u npodecCuoHAITBHON
JIEeITEILHOCTH YeJIoBEKa

Copep:xaHue y4e0OHOIro MmaTepuaja

|| o |IN

[IpaBuna sKOJOrHMYECKU I1€1eco00pa3HOro MOBEACHHSI B OBITY M TPYIOBOM NEATEIHHOCTH B
LEeIsIX COXpPAaHEHHUS CBOETO 3J0POBbS M OKpYXKalolled MNpUPOTHOW cpenabl, OMacHOCTh
BO3JICHCTBUSL HA JKUBBIE OpPraHU3Mbl OPraHUYECKHX BEUIECTB OTICJIBHBIX  KJIACCOB
(YrneBoJopoJipl, CHOUPTHI, (EHOJbI, XJIOPOPraHUYECKHWe MPOU3BOJHBIC, AlbAETHABI U JIp.),
MoKa3aresb MPeAeNbHO TOMYCTUMONW KOHIEHTPAIlMU U €r0 UCIOJIb30BaHuUE.

Ponp xumum B oOecrneueHUM SKOJOTHYECKOW, SHEPreTMYecKo M MUIIEeBOH 0e30MacHOCTH,
pa3BUTUM  MEAMIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B  3aBUCHUMOCTM OT BHJA
podeccuoHaIbHOM IS TEILHOCTH), HOBBIX HICTOYHUKOB SHEPruu (aJIbTEPHATUBHBIE UCTOUYHUKU
sHepruu). [loHsTHe O Hay4YHBIX METOJAaX IIO3HAHUS BEIIECTB U XUMHUYECKHX pEaKLUu.
[IpencraBienust 06 OOMIMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO MOJYYEHUS! Ba)KHEHIIHX
BEIIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KUCIOThI, METaHOJIA).

XuMHUS U 3/0pOBbE 4YElOBEKa: TMpaBuiia O€30MacHOr0 MCMOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, OBITOBOM XMMHH B MOBCEAHEBHON KH3HU

IIpakTHYecKHe 3aHATHA

[Ipaktuyeckas padora Nel2. «lIpuMeHEHHE XMMHUYECKHX BEUIECTB M TEXHOJOTHH C y4eTOM
Oymyuieit mpodeccHoHaIbHON AESITETbHOCTIY.

Pemienne keiic-3amau 1Mo TeMaMm: TIMIIEBbIC MPOJYKTHI, OCHOBBI pAlMOHAIBHOTO THTAHHS,
BXHCWINIME CTPOMTENIbHBIE W  KOHCTPYKIMOHHBIC  MaTepHalbl, CEIbCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHUKa, MaTepuayibl JUIsl SJICKTPOHHMKH, HaHOMaTCpHAIbI,

OK 01
OK 02
OK 04
OK 07
IK 1.7
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TEeKCTHJIbHBIE BOJIOKHA, MCTOYHMKH SHEpPrHH, OpPraHHMYECKHe W MHHEpaJbHBIC YAO0OpeHHS,
JIEKapCTBEHHbIE U KOCMETHUYECKHE Mpernaparbl, ObITOBAs XUMUS, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amra: IlpeacraBieHue pe3ylnbTaTOB pelIeHWs Keic-3agad B (GopMe MHUHH-IIOKIIAAA
(omyckaeTcst UCTIOIh30BaHUE TPAYUIECKHUX M MMPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpome:xkyTounasi arrectauus (nuddepeHupoBaHHbIN 3a4eT)

Bcero

72
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3. YCJOBMUS PEAJIN3ALIMUA PABOYEN ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJBHOU JUCIUIJINHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHHYECKOMY 00ecIedeHUuIo

Peanuzanuust mporpamMmbl AUCHUIUIMHBI TpeOyeT HaJIMuus y4eOHOro KaOWHeTa
€CTEeCTBEHHO-HAYYHBIX JUCIUIUIMH, OCHAllEHHOr0 B COOTBETCTBUM C 1. 4.4
oOpazoBaTenbHOM mporpammbl no crnenuanbHocti 09.02.06 CeTeBoe M CUCTEMHOE
aIMUHUCTPUPOBAHUE.

3.2. UndopmanuoHHoe odecnevyeHne 00yueHust

Jlns  peanuzanuu  nporpaMmbl  OuOnHoTeuHbIM (GOHJ 00pa3oBaTEIbHOM
OpraHM3alMy JOHKEH HMMETh TEYaTHBIC W/WIU JJIEKTPOHHBIE 00pa30BaTelbHBIE U
WHPOPMAIIMOHHBIE  PECYpChl, PEKOMEHJOBAHHBIC JUII  HWCIIOJB30BAaHUSA B
o0pa3oBaTeILHOM IMPOIIECCe, HE CTapIIe MATH JIET C MOMEHTA U3aHusl.

3.2.1 OcHoBHas yueOHasl JIUTEPATYpPa

1. Pym3utuc, I'. E. Xumus: 6a308Bslii ypoBens : yueouuk / I'. E. Pynsutuc, .
I'. ®enpnman. — Mockaa : [Ipocsenienue, 2024. — 336 ¢. — ISBN 978-5-09-
111351-8. — TekcT : anekTpoHHbI // JIaHb : 2IeKTpOHHO-OMOIMOTEUHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/408677

3.2.2 lomosiHUTENbHAS yUeOHAs JJUTEepaTypa

1. AndpunorenoBa, W.B. Xumwus. bazoBeiii ypoBenb: 10—11 xmacchr :
y4eOHUK 151 cpenHero obmero obpasoanus / U. B. Andunorenosa, A. B. badkos,

B. A. TlonnkoB. — 2-¢ wu3a., ucnp. u gom. — Mocksa : M3gatensctBo [OpaiiT,
2024, — 290 c. — (O6meobpazoBarenbblii uki). — ISBN 978-5-534-16098-7. —
Texct : onextponusiii // OOpaszoBarenbHas miatdpopma IOpaiit [caiit]. —

URL.: https://urait.ru/bcode/544870

2. Aupunorenoa, M. B. Xumus : y4yeOHUK M TPAKTHKYM JUIS CPEIHETO
npodeccroHaIbHOTO obOpazoBaHus / H. B. AadunoreHosa, A. B. baGkog,
B. A. [lonkoB. — 2-¢ w3a., ucnp. u gom. — Mocksa : HznatensctBo IOpaiiT,
2024. — 291 c. — (Ilpodeccuonanproe obpazopanne). — ISBN 978-5-534-11719-6.
— Teker : snextponssld // OOpaszoBarenpHas Ttuiarpopma FOpa#t [caliT]. —
URL.: https://urait.ru/bcode/538526

3. Anapues, A. . O6mas xumusi. COOpHUK 3aTaHHUI ¢ IPUMEpaMU PEIICHUN !
yaeOHOe TIocoOue I cpeHero mpodeccHoHaIbHOr0 obpa3oanus / A. Y. AmapHes,
JI. 1. Abonuna. — 2-¢ wm3n., ucnp. u gom. — Mocksa : MzmatensctBo IOpaiit,
2024. — 127 c. — (Ilpodeccuonanproe obpazopanne). — ISBN 978-5-534-09932-4.
— Texker : snextponssid // OOpaszoBarenpHas tiatdopma HOpait [cait]. —
URL.: https://urait.ru/bcode/539181

4, T'abpuensn, O. C. Xumus: 10-i kmacc: 6a30BbIi ypoBeHb : yueOHuk / O. C.

l'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-¢ usn., crep. — Mocksa :
IIpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Tekcr :
ANEeKTpOHHBIN //  JlaHb : 3JeKTpoHHO-OuMOnMoteunas cuctema. —  URL:

https://e.lanbook.com/book/335039
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5. I'abpuensn, O. C. Xumus: 11-i kiacc: 6a30Bbiil ypoBeHb : yueOHuk / O. C.

lNabpuensn, U. I'. OctpoymoB, C. A. CnagkoB. — 5-e¢ uzn., crep. — Mocksa :
IIpocsemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — Texkcr :
ANEKTPOHHBIN //  JlaHb : 3JeKTpoHHO-OuMOnMoteunas cuctema. —  URL:

https://e.lanbook.com/book/335036
6. MapteioBa, T.B. Xumus: y4eOHMK M NPAKTHUKyM IS CPEIHEro
npodeccuoHansHoro  obpaszoBanusi/  T. B. MapteinoBa,  U. B. ApramoHoBa,

E. b. l'onynoB ; mox oOmieit penakiueidt T. B. MapteiHOBOM. — 2-€ W3MA., UCHp. U
non. — Mocksa : UznatensctBo HOpaiit, 2024. — 368 c. — (IIpodeccuonannpHoe
oOpazoBanue). — ISBN 978-5-534-11018-0. — TekcT : DSIEKTPOHHBIA //

Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536721

23



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJBHON JUCIUATLIMHBI

KoHTposib W OLEHKAa pacKphIBAIOTCS 4Yepe3 JUCIHUIUIMHAPHBIE PEe3yJbTaThl,
YCBOEHHBIE 3HAHUS W NPUOOPETEHHBIE CTYJAECHTAMHM YMEHHs, HalpaBJEHHbIE Ha
dbopmupoBanue 00mKX U MPoheCcCUOHATBHBIX KOMIETCHITUH.

Oo6mas/npodeccuonanbuast
KOMMEeTEeHIH s

Pa3zpen/Tema

THIl OLleHOYHBIX MEPONIPUATHH

OK 01. Beibupats crioco0bt
peuieHus 3a1a4y

P 1, Temsr 1.1, 1.2
P2, Temsr 2.1, 2.2

- TMCbMEHHBIN OTIPOC;
- TECTUPOBAHHE;

npodeccuoHaIbHON P 3, Temn 3.1,3.2,3.3 - IPAKTUYECKOE 3aHATHE;
JEATENEHOCTH P4 Temp14.1,4.2,4.3 - mabopaTopHOE 3aHATHE;
IIPUMEHUTENBHO K paznuunbiM | P 5, Temsr 5.1 - nupepeHIIPOBAHHBIN 3a4eT
KOHTEKCTaM P 6, Temsl 6.1, 62

P 7, Tema 7.1
OK 02. Ucnonb30BaTh P1, Tema 1.2 - TMCbMEHHBIN OTIPOC;

COBPEMECHHEBIC CPEACTBA
IIOMCKa, aHaJIn3a u

P 3, Temnr 3.1, 3.2, 3.3
P4, Temrs1 4.2, 4.3

- TECTUPOBAHHUE;
- MPAKTUYECKOE 3aHATHUE;

HMHTEpIpeTauy HHOOPMaITUU P 5, Tema 5.1 - 1abOpaTOPHOE 3aHSATHE;
1 nHGOpMaIOHHBIE P 6, Temsl 6.1, 6.2 - muddepeHIIMPOBAHHBIN 3a4eT
TEXHOJOTUM JIJISl BBIITOJTHEHUS P 7, Tema 7.1
3a1a4 mpodeccrnoHaTbHON
JEATEeTbHOCTH
OK 04. DdhdexTrBHO P 2, Tema 2.2 - TMCbMEHHBIN OTIPOC;
B3aMMOJEHUCTBOBATh U P 3, Tema 3.3 - TECTUPOBAHUE;
paboTaTh B KOJIIEKTUBE U P 4, Tems 4.2, 4.3 - IPAKTUYECKOE 3aHATHC;
KOMaH/ie P 6, Tema 6.1 - 1abopaTOPHOE 3AHSTHE;

P 7, Tema 7.1 - T pepeHIIMPOBAHHBIN 3a4eT
OK 07. CopeiicTBOBaThH P 6, Tema 6.1 - TMCBbMEHHBII OIpOC;
COXpaHCHUIO Oprn(a}omeﬁ P 7’ Tema 7.1 - TCCTUPOBAHHUC;

Cpenbl, pecypcocOepexeHHIo,
TIPUMEHSATH 3HAHHS 00
W3MEHEHUH KJINMaTta,
MPUHLMIIBI OEPEXKIINBOTO
MIPOM3BOICTBA, Y3PPEKTHBHO
JIEIICTBOBATh B UPE3BbIUAMHBIX
CUTYyaLUsX

- IPAKTHYECKOE 3aHATHE;
- 1abopaTOpHOE 3aHATHE,
- nupepeHIMPOBAHHBIN 3a4eT

IIK 1.7. OcymiecTBisTh
peraaMeHTHOE 00CITyKHBAHHUE
M 3aMEHY PaCXOIHBIX
MaTepuaoB nepupepuitHoro,
CETEBOr0 M CEPBEPHOTO
000pyIOBaHUS
MH()OKOMMYHUKAIIMOHHBIX
CHCTEM

P2 Temsr 2.1,2.2
P 3, Temsr 3.1, 3.2
P4, Temr1 4.1, 4.2
P 6, Tema 6.1, 6.2
P7, Tema7.1

- NMChMEHHBIH 0Mpoc;

- TECTUPOBAHHUE;

- IPaKTUYECKOE 3aHATHE;

- 71a00pPaTOPHOE 3aHATHE;

- i depeHIpOBaHHBIN 3a4eT
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