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1. HACHOPT PABOYEM ITPOI'PAMMBI YYEBHOMN JUCIIUILINHBI
0/16.07 Xumus

1.1. O61acTh NPUMEHEHUS] TPOTPAMMBI

Pabouas mporpamma yueOHOW AMCHIUILIIMHBI SIBISIETCS YacThIO MPOTPaMMEI
MOJITOTOBKM  CHCIHMAIUCTOB CcpelHero 3BeHa B coorBerctBun ¢ DPI'OC mo
cneranbHocTu CIIO 54.02.01 Ju3aiin (1o oTpacisim).

1.2. MecTo IMCHMILUVIMHBI B CTPYKType NpPOrpamMmbl MOATOTOBKH
CHEeNHMAJINCTOB CpelHero 3BeHa: [UCIUIUIMHA OTHOCHUTCS K  0a30BbIM
JTUCITUTIIMHAM 00I1e00pa30BaTeILHOTO ITUKJIA.

OO6meoOpa3oBaTenpbHas  ydyeOHAs  JUCHUIUIMHA  «XUMHUS»  SBISCTCS
o0s3aTebHON YacThio o01eoOpa3zoBarenbHOro Iukiaa [IIICC3 B cooTBETCTBUU C
®I'OC no cneunanbHocTd 54.02.01 qu3aiin (1o oTpacism).

1.3. lean u miiaHupyemble pe3yJbTaThl OCBOCHUS JUCHUIIIHHBI:

dopMUpOBaHUE y CTYJECHTOB MPEACTABICHUS O XUMUYECKON COCTABIISIOIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa KaK OCHOBBI TPHUHATHS pEIICHUN B
JKU3HCHHBIX U TIPOU3BOJICTBEHHBIX CHUTYyAIUSX, OTBETCTBEHHOTO IIOBEJICHUS B
MIPUPOJTHOM CpeJie.

Ilnanupyemblie pe3yJbTaThbl OCBOEHHMS JUCHUIJIMHBI B COOTBETCTBHUU C
PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HayeHWe OUCUUIUIMHA UMEEeT NpH (HOPMUPOBAHMM U Pa3BUTUU
oommx xomnereHnuii OK 01, OK 02, OK 04, OK 07.

OK O01. BeiOupare cnocoObl pemieHds 3afgad  MnpogecCUOHaIbHOM
NEATEeTLHOCTH PUMEHUTEITFHO K Pa3IMYHBIM KOHTEKCTAM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CPEACTBA IIOMCKA, aHaIu3a |
WHTEpHIpeTanuu nHGOpMaIuu U WHPOPMAITMOHHBIC TEXHOJIOTHUN IS BBHITTOJTHCHHUS
3a/1a4 MpodecCuoHaIbHOM EeATeTLHOCTH.

OK 04. D¢ddexkTuBHO B3amMozacHcTBOBaTh M paboOTaTh B KOJJICKTHBE M
KOMaH/Ie.

OK 07. CopeilcTBOBaTh  COXPAaHEHUIO  OKPYXaoIIel  cpeabl,
pecypcocOepexeHnto, MPUMEHITh 3HaHUS 00 W3MEHEHUHM KIMMAaTa, MPUHIIUITBI
OEpe)IMBOTO MPOU3BOACTBA, A(M(EKTUBHO JEHCTBOBATH B YPE3BBIYANHBIX
CUTYaIIHsIX.



Kon

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCHUIIJIHHBI

IIK, OK, JIP Oo01mue JAucuuniimHapHbie (IpeaAMeTHbIe)
OK 01 B yacTu TpyA10BOro BOCIUTAHMS: — BJIAJIETh CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:
JIPS, JIP6, — TOTOBHOCTb K TPY/y, OCO3HAHHE IEHHOCTH MacTepPCTBa, TPYIOIItO0HE; OCHOBOTIOJIATAIOIINE MOHITUS (XUMUYCCKHIA JIEMEHT, aTOM, 3JICKTPOHHAS
JIP7, JIP9, — TOTOBHOCTbH K aKTUBHOM JEATEIBHOCTH TEXHOJIIOTHYECKON M COIMANIBHON | 000JI0YKa aToma, S-, p-, d-3J1eKTpOHHBIE OpOUTAIIM aTOMOB, HOH, MOJIEKYJIa,
JIP13 HaIpaBJICHHOCTH, CITIOCOOHOCTh HHUIIMUPOBATh, INTAHUPOBATH U BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTD, CTETIEHh OKHUCIICHUSI, XUMHUUECKas

CaMOCTOSITEITFHO BBITIONHATE TaKyIO JEATENFHOCTD;
— UHTEPEC K Pa3Iu4HbIM chepaM MpodheCcCUOHANTBHOMN IEATEIIbHOCTH,
OgiaieHHe YHUBEPCAJIBLHBIMYU Y4eOHBIMH MO3HABATEIbLHBIMH
JeHCTBHAMM:

a) 6a30BbIe JJOTHYECKHUE AeliCTBHS:

— CaMOCTOSITEIIbHO (hOPMYJTUPOBATH M AKTyaJIM3UPOBATh MPOOIIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIUBATb Cy].[IeCTBCHHbIﬁ IMpU3HaK UJIW OCHOBAHUA JJIA
CPaBHEHUS, KTacCU(UKAIIUU 1 0000IICHMS;

— OTIPENETATH IEJH JIEATeLHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUH UX
JOCTHKCHUS;

— BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMATPHUBAEMBIX
SIBIICHUSIX;

— BHOCHUTDH KOPPEKTHUBEI B ACATCIIbBHOCTh, OUCHNBATH COOTBETCTBUC
PE3YJIbTATOB 1IEJISIM, OILICHUBATH PUCKHU TTOCIICICTBUH IEATEIIBHOCTH;

— pa3BUBATh KPEATUBHOE MBIIILUICHUE TIPY PEIICHUHN )KHU3HEHHBIX TIPOOIeM
0) 0a30BBIE HCCIEN0BATEIbLCKHE NeHCTBHS:

— BJIaJIETh HABBIKAMHU y4eOHO-UCCIIEIOBATETLCKON U TIPOSKTHON
JeSITeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

— BBIABJIATH IPUYUHHO-CJICACTBCHHELIC CBA3U U AKTyaJIM3UPOBATH 3a71a4y,
BBIIBUT'aThb THIIOTE3Y €€ PCUICHUA, HAXOAUTh apryMCHTHI 1JId
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUH
pelieHus;

— aHaJIM3UPOBATh MOJYUYCHHBIC B XOA€ PCIICHHUSA 3a1a4n pE3YyIbTaThl,
KPUTHUYCCKH OLICHUBATH UX JOCTOBEPHOCTH, IIPOTrHO3UPOBATH U3SMCHCHNUC B
HOBBIX YCJIOBUAX

— YMETh IEPEHOCUTH 3HAHUS B I03HABATEIILHYIO H MTPAKTHYECKYIO
00J1acTH )KU3HEIEATEIIEHOCTH;

— yMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

— BBIJIBUTaTh HOBBIC WJICH, TIPEJIaraTh OPUTHHAIBHBIE TTOAXO0JIBI U
pelIeHus;

CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIH 00BEM, YTIICPOIHBIA CKETIET,
(yHKIIMOHAIBHAS TPYIIA, PAJAUKAIl, H30MEPHS, U30MEPhI, FTOMOJIOTUYCCKHI
P, TOMOJIOTH, YTIAEBOAOPObL, KUCIOPOA- U a30TCOAEpKAILNE
COCIIMHEHM S, OMOJIOTMUSCKU aKTUBHBIC BEIIECTBA (YTICBOIBI, JKUPHI,
Oenku), MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO, BRLICOKOMOJICKYJISPHBIC
COCIMHEHMUS, KPUCTAJUIMYECKAS PEIIETKA, THUIIbl XMMHUYECKUX PeaKui
(OKHCTUTETFHO-BOCCTAHOBHUTEIIBHBIE, 9K30-U SHIAOTEPMHUUYECKUE, PEAKITHH
HMOHHOT'O O0OMEHA), pACTBOP, AICKTPOJIUTHI, HEIJICKTPOIIUTHI,
3JIEKTPOJIUTUYECKAS IUCCOLMALINA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOH peakiini, XUMHYECKOe PABHOBECHE), TEOPHU U 3aKOHBI
(Teopus XMMHYECKOTO CTPOeHMsI oprannyeckux Beuiects A.M. ByTieposa,
TeopHUA IEKTPOIUTUYECKON TUCCOLMAIUY, IEpuoanueckuid 3akoH .M.
MeHnpeneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKHH SA3BIK XUMHH, (PaKTOIOTUIECKHUE CBEACHUS O CBOICTBAX,
COCTaBe, MOJIY4YCHUU U 0€30I1aCHOM HCIIOIb30BAHUN BAYKHEUIITMX
HEOPTaHWYECKUX U OPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUECKOM
JIEATETIbHOCTH YEJI0BEKa;

— YMETh BBISIBISITH XapaKTePHBIC MPU3HAKHN M B3aUMOCBSI3bh H3yUCHHBIX
MOHSTUH, MPUMEHATH COOTBETCTBYIOIINE MTOHATHS TIPU OITUCAHUHU CTPOCHUS
Y CBOMCTB HEOPTaHMYECKUX U OPTaHUUYECKUX BEUIECTB U UX MPEBPAILECHU;
BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TIOHSATHUSIMU U
MPEJICTABICHUSIMU JIPYTUX €CTECTBEHHOHAYUHBIX MTPEAMETOB;

— YMETh UCI0JIb30BaTh HAMMEHOBAHUS XUMUYECKUX COETMHEHUI
MEXIYHapOJHOTO CO3a TEOPETUUECKON U NPUKIATHON XUMUHU U
TPUBHAIILHBIC HA3BaHUS BKHEUIIINX BENIECTB (ITUIICH, alleTHUIICH,
TIIMIEPHH, PeHo, (hopMablIernl, YKCyCHas KHCIIOTA, TIIHIIWH, YTapHBIA
ras, yrileKMciblil ra3, aMMHaK, raiieHasi U3BeCThb, HeranieHas U3BecTbh,
MUTHEBAs COZA U APYTUX), COCTABIATH (POPMYITBI HEOPTAHUIECKUX U
OpPraHHYECKUX BEIIECTB, yPAaBHEHHSI XUMHUECKUAX PEAKIUMA, OOBICHATH UX
CMBICIT; TOJTBEPKIATh XapaKTePHbIE XUMUYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3aMUCSIMU YPAaBHEHUI
XUMUYECKUX PEaKIIHii;




— CIOCOOHOCTE X UCITOJIL30BAHUS B ITO3HABATEILHON U COI.II/IEIJIBHOﬁ
IMPAKTHUKE,

— YMETh YCTaHABIMBATh MPUHAMJICKHOCTh U3yUYEHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB K OMPEACICHHBIM KJIaccaM U FpyIaM COCIUHECHUN,
XapaKTepU30BaTh X COCTAaB M BAXKHEHUIIINE CBOICTBA; OMPEAEIATh BUIBI
XUMHYECKHX CBsI3eil (KOBaJeHTHAs, HOHHASI, METAJUTMYECKasi, BOZOPOIHAS ),
THUIIBI KPUCTAIUTMYECKUX PEIIETOK BEIICCTB; KIACCU(PUIIMPOBATH
XUMHYECKHE PEaKIINH;

— c(hopMupOBATH MPEACTABIICHUS: 0 XUMHYCCKOHW COCTABIISIOIICH
€CTEeCTBeHHOHAYYHO!H KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUH SIBIICHUH
MPHUPOJTBI, B (GOPMUPOBAHUY MBIIIJICHHUS U KYJIbTYPhI IMYHOCTH, €€
(YHKITMOHAIBHOM TPaMOTHOCTH, HEOOXOMMOM JUTsI peIIeHUs
MPAKTHYECKUX 3a/1a4 U HKOJIOTUIECKH 0O0CHOBAaHHOTO OTHOIICHUS K
CBOEMY 37I0POBbBIO U IIPUPOTHON CpeE;

— YMETb IPOBOJMTH PACUETHI M0 XUMHYECCKUM (HOPMYJIaM U ypaBHEHHUSIM
XUMHNYECCKHUX peaKuMﬁ C UCIIOJIb30BAHUEM (I)I/I3I/I‘I€CKI/IX BCJIMYHH,
XapaKTepPU3YyIOIINX BEIIECTBA C KOIMIECTBEHHOW CTOPOHBI: MAaCChl, 00heMa
(HOpMaIBHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIH30BaTh
CUCTCMHBIC XUMHNYCCKNUEC 3HAHUA JJISA IPUHATUA pGHICHI/Iﬁ B KOHKPETHBIX
JKU3HEHHBIX CUTYaIlUsX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHHUEM,;

OK 02
JIP2, JIP4,
JIP10

B 001acTH HEHHOCTH HAYYHOTI'0 IO3HAHUSL:

— cOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIICCTBCHHOM MPAKTHKH,
OCHOBaHHOI'O Ha JIHAJIOTe KyJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MeCTa B IOJIMKYJIBTYPHOM MHPE;

— COBEPLICHCTBOBAHHE S3bIKOBOM M YUTATEIILCKOW KYJIBTYPhI KaK
CpeACTBa B3aMMOJIEHCTBHS MEXKAY JIFOAbMHU U O3HAHUS MUPA,;

— OCO3HAHUE IIEHHOCTH HaYYHOH J1€ATeIbHOCTH, TOTOBHOCTb
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEN0BATEIBCKYIO JIEITENbHOCTD
WHAWBUAYaIBHO U B TPYIIIE;

OBJajeHHe YHHUBEPCAIbLHBIMU y4eOHBIMM MO3HABATEIbLHBIMHU
NeHCTBUSAIMU:

B) padoTa ¢ uH(popManueii:

— BJIaZICTh HABBIKAMH NOTYYEHHsI MHPOPMALUK U3 UICTOUHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEILHO OCYIECTBIIATH TOMCK, aHAIN3, CUCTEMATU3ALIUIO
W UHTEPIpETaInio HHGOpMAIMK pa3IHIHbIX BUIOB B HOPM
TIPeICTaBICHNUS;

— CO3JaBaTh TEKCTHI B Pa3IMYHBIX (pOpMaTax C yueTOM Ha3HAUCHUS
nHGOPMAaLIUH U 1IeJIEBOI ayTUTOPHH, BEIOUpPast ONTUMAIBHYIO (OpMY
MIpPEICTaBICHUS U BU3yaIU3aluy;

— OCHUBATH JOCTOBECPHOCTL, JICTUTUMHOCTD I/IH(i)OpMaHI/H/I, (S5

— YMeTh TIAHUPOBATH U BEITIONHITH XHMHYECKUH SKCIIEPAMEHT
(mpeBpateHus OpraHNYECKUX BEIECTB MPU HArPEBAHUH, TTOTYICHUE
STUWJICHA U U3YYCHHUE €T0 CBOMCTB, KAUECTBCHHBIC PEAKIIUU HA allbJICTHIbI,
KpaxMaJl, YKCYCHYIO KUCJIOTY; IeHaTypaiusi OEJIKOB IIPU HarpeBaHUH,
[BETHBIC PEAKIIMY OEITKOB; IIPOBOJUTH PEAKIIUI HOHHOTO OOMEHa,
OTIPEIETISATH CPEIY BOJHBIX PACTBOPOB, KAYECTBEHHBIEC PEAKIINH Ha
cynb(har-, KapOoHAT- U XJIOPH/I-AaHUOHBI, HA KATUOH aMMOHHS;, PEIIaTh
SKCIIEpUMEHTANBHBIE 33/1a4n 1o TeMaM "Metambl" u "Hemeramnb") B
COOTBETCTBHH C TIPaBUJIAMH TEXHUKH 0€30MaCHOCTH TIPU 0O0paIeHUH C
BEIICCTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM,; MPEACTABISTH PE3YJIbTaThI
XMMHYECKOTO SKCIIEPUMEHTa B JOPME 3aMKCH YpaBHCHHIMA
COOTBETCTBYIOIUX PEaKINN U (OPMYIHUPOBATH BEIBOJIEI HA OCHOBE 3TUX
pe3yIbTaTOB;

— YMETh aHAJIM3UPOBATH XUMHUYECKYIO HHPOPMAITHIO, TTOTYIaEMYI0 U3
Pa3HBIX HCTOYHUKOB (CPEICTB MaccoBOU nH(popmaIuu, cetb MIHTEpHET U
JpyrHe);

— BJIQJETh OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS BEIIECTB U
XMUMHYECKUX SBIIEHUH (HaOMIoeHHEe, N3MEPEHUE, SKCIIEPUMEHT,
MOJICIIHPOBAHUE);

— YMETb IPOBOJIUTH PACYETHI [0 XUMHUUECKUM (HOpMYJIaM H yPaBHEHUSIM
XUMHYECKUX PEAKIUi C UCTIONh30BaHUEM (U3NIESCKUX BEIHYHH,
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COOTBETCTBHE MTPABOBEIM U MOPAIBHO-3THYCCKUM HOPMaM;
— MCIIONTb30BaTh CPEJICTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX
OpTaHU3aIMOHHBIX 3a]1a4 ¢ COOM0IeHHeM TpeOOBaHUI SPrOHOMHUKH,
TEXHHUKHU 0€30IaCHOCTH, TUT'HECHBI, PECYPCOCOSPEIKEHUS, PABOBBIX U
ATHYECCKUX HOPM, HOPM HH(POPMAITMOHHOM 0€3011aCHOCTH;

— BJIJICTh HABBIKAMH PACIIO3HABAHHMS U 3aIUTHI HHPOPMAITUH,
nH(pOpPMAITMOHHON 0€30TTaCHOCTH JIMYHOCTH;

XapaKTEePHU3YIOIUX BEIIECTBA C KOJIUYCCTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaIbHBIE YCIIOBHS) Ta30B, KOJTMYECTBA BEIIECTBA; HCIIOIH30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHUS JIJIsl IPUHITHS PEIIEHIH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

OK 04 — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U — YMETh IIAHUPOBATh U BBIMOIHITH XUMUYECKUI SKCTIEPUMEHT
JIP2, JIP3, CaMOOIIPECIICHUIO; (mpeBpalLeHus OpraHNYECKUX BEIIECTB IPU HArPEBaHMH, [TOTyYCHUE
JIP7, JIPS, — OBJIJICHHE HABBIKAMH YUICOHO-HCCIIEI0BATEIIBCKOM, IPOCKTHOM 1 STUJIEHA U U3YyUYCHHE €TO CBOMCTB, KAUECTBEHHBIE PEAKLIUH HA AJIbAETU/IBI,
JIP11 COLIMAIbHOMN 1eATENbHOCTH; Kpaxmall, yKCYCHYIO KUCIIOTY; JeHaTypaLus OEJIKOB IPH HarPeBaHUH,
OgyafieHue yHUBEPCAIBHBIMIA KOMMYHHKATUBHBIMY JICICTBUSIMU: LIBETHBIE PEAKIIMH OEIIKOB; MPOBOIUTH PEAKIIMM HOHHOTO OOMEHa,
0) coBMecTHAs1 1esITeJIbHOCTh: OTIpeeIsATh CPpey BOJHBIX pACTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha
— IIOHUMATh U UCIIOJIL30BATh IPECUMYIIECTBA KOMaHI[HOﬁ u CYJ'IL(I)aT-, Kap60HaT- " XJIOpUA-aHUOHbI, HA KaTUOH aMMOHMUS; p€IIaTh
WHAWBUAYaTBEHON paboThl, SKCIepUMEHTaIbHbIE 3a1aun 1o TemaM "Metamnsl" u "Hemeranns") B
— NPMHAMATH LEJIH COBMECTHOI JESTEIBHOCTH, OPraHH30BHIBAT COOTBETCTBHH C NMPaBUIAMU TEXHUKH 0€30IIaCHOCTH MPH 0OPAIICHUH C
KOOPAHHHUPOBATh ACUCTBHUS MO €€ JOCTUKEHUIO: COCTABIIATD IIJIaH BEILECTBAMH H J1a00PaTOPHBIM 000PYA0BaHHEM; [IPE/CTABIIATE PE3yIbTATHL
JICHCTBHIA, pacIpe/IeNsITh POIIA C YIETOM MHCHHH Y4aCTHHKOB 00CYKaaTh | XMMHYECKOrO KCIICPHMEHTA B (hOpME 3alUCH ypaBHEHHiT
pe3yJIbTaThl COBMECTHON paboOThI; COOTBETCTBYIOIIUX PeaKIuii U (OPMYIHPOBATh BHIBOABI HA OCHOBE 3THX
— KOOPJIMHUPOBATH U BBIMOJIHSITH pabOTy B YCIOBUSIX PEabHOIO, pE3yJIbTaTOB,
BHUPTYaJIIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/IEHCTBYS;
— OCYILIECTBIIATH MO3UTUBHOE CTPATETNMYECKOE TIOBECHHUE B PA3INYHBIX
CUTYyalusiX, IPOSABISATH TBOPUECTBO U BOOOpaskeHHE, OBITh
WHUINATUBHBIM;
OBnafeHue yHUBEPCAJIBHBIMHU PeryJIATUBHBIMY J1eHCTBUAMM:
T') IPUHATHE ce0s U IPYTUX JIIO/eii:
— IPUHAMAaTh MOTHUBBI U apIyMEHTHI IPYTUX JIOAEH NIPY aHAIIU3e
pE3yNIBTaTOB AESATEIBHOCTH;
— MPU3HABATh CBOE MPABO ¥ MPABO JPYTUX JIOJEH Ha OITUOKH;
— pa3BHBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIINH JIPYTrOro YeJI0BeKa;
OK 07 B o06s1acTH 3K0/10TrHY€CKOr0 BOCTUTAHMA: — copMHUPOBATH NPEACTABICHHS: O XUMUYECKOH COCTABIISIONICH
JIP10 — c(OpMHUPOBAHHOCTH IKOJIOTHYECKOH KYJIbTYPHI, IOHUMAaHHUE BIVSHUS €CTEeCTBEHHOHAYYHOH KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUH SIBIIEHUH

COIIMAJIbHO-?KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U
COLIMATIBHOMN CpeIbl, OCO3HAHUE TI00ABHOTO XapaKTepa SKOJIOTHYSCKUX
po0oem;

— IUITAaHUPOBAHUE U OCYILECTBICHUE AEHCTBUI B OKpYKarollen cpesie Ha
OCHOBE 3HaHUS TIEJIEH YCTOWIMUBOTO PAa3BUTHS YEIIOBEUCCTRA,;

npupoabl, B GOPMHUPOBAHUN MBIIIJICHUS M KYJIBTYPbI IMYHOCTH, €€
(YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOI ISl peIIeHUS
MPAKTHYECKUX 3a/1a4 U IKOJIOTHIECKH 0O0CHOBAHHOTO OTHOIICHHUS K
CBOEMY 37I0POBBIO M IIPUPOTHON CPEIE;

— yMeTb coOJII0aTh NpaBuiia SKOJIOTHUECKH 11EIeco00pa3HOro MoBeIeHHS B
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— aKTUBHOE HETIPUATUE ACUCTBUM, MIPUHOCSIINUX BPed OKpYKaroen
cpene;

— YMEHHE MPOTHO3UPOBATH HEOIArONPHSITHBIE SKOJIOTHYECKUE
TTOCIICICTBHS MIPEAIPUHUMAEMBIX IEHCTBHMA, TPEIOTBPAIIATh UX;

— pacIIFpeHne OIbITa ACSITEILHOCTH SKOJIOTHICCKON HAIPaBIEHHOCTH;
— OBIIaJICHHE HABBIKAMH YUYE€OHO-HCCIIE0BATENBCKOH, IPOSKTHO 1
COIMAIIFHOM NEATCIHHOCTH.

OBITY U TPYIOBOM JCSITETHLHOCTH B IIETISAX COXPAHEHUS CBOETO 3JI0POBBS U
OKpY’Karollled MPUPOJHON CPeNIbl; YUUTHIBATh ONMMACHOCTh BO3ACHCTBUS Ha
JKUBBIE OPTaHU3MBI OTIPEIEIIEHHBIX BEIIECTB, IOHUMAs CMBICIT TIOKa3aTes
MPEACIbHOMN TOMyCTUMON KOHIIEHTPAIIIH.




2. CTPYKTYPA U COJEPKAHUE YYEFHOUW JUCIUILINHBI

2.1. O0bem yueOHOM TMCHMILIMHBI M BHAbI Y4e0HO padoThI

Bup yueOHoii padoTsbl

Oo6vem 6 uacax

O0bem 00pa3oBaTe/IbHON HATPY3KH 78
6 mom yucne 6 hopme nPAKMuUYECKOl NOO20MOEKU
(npogheccuonanbHo-opueHmuposantoe cooepiicanue (cooepicanue 6
NPUKIAOH020 MOOYIS))
8 MOM qucie:
TEOPETUUYECKOE 00yUeHHE (YPOK, JICKIIHS) 42
ITPAKTUYECKHUE 3aHATHS 26
71a00paTOPHBIE 3aHATHS 8
IIpomesxcymounas ammecmayus 6 ghopme 5

oupgepenyuposanHoco 3auema




2.2. TemaTuueckuii muian u coaepkanue yueoHon rucuumiuabl OJ16.07 Xumus

HaumenoBaHue
pa3nesnoB U TeM

Cozlepmalme yqeﬁﬂoro MartrepuaJa, naﬁopaTopnble U NMPAKTHYECCKUEC 3AHATUSA

Oo0BeM yacoB /
B. T.4. B (popme

Koapl koMneTeHnmii
M JJHYHOCTHBIX

NMPaKTHYeCKOH pe3yJbTaTOB,
MOATrO0TOBKHU (opMHPOBaHHIO KOTOPBIX
Croco0CTBYeT JIeMEeHT
NPOrpamMMbl
1 2 3 4 5
Pazgen 1. OcHOBBI CTPOEHHS BeleCTBA 8 -
Tema 1.1. Copep:xanue yueOHOr0 MaTepHaJia 4 -
CtpoeHne aToOMOB 1. | CoBpemeHHas Mojenb cTpoeHus: atoMa. CHUMBONIMYECKUN SI3BIK XMMHUHU. XUMUYECKUN DJIEMEHT. DJIEKTPOHHAS 2 - OK 01
XUMHYECKHUX KoHurypanus aroma. Kinaccnpukanist XAMHIeCKUX 3JIEMEHTOB (S-, p-, d-31eMeHTHI). BaeHTHBIE 3IeKTPOHBL. JIPS, JIP6, JIP7, JIP9,
3JIEMEHTOB U NpUpOIa BanenTHOCTh. DnEeKTpoHHass NpUPOAA XUMHUYECKOM CBS3U. DJIEKTPOOTPULATENBHOCTh. BHIbl XHUMHYECKOM JIP13
XAMHIYECKOH CBS3H CBsI3U (KOBaJCHTHAsI, HOHHAsI, METAJUIMIECKas, BOJOPOJHAS) M CHOCOOBI ee 00pa3oBaHus.
IIpakTnyeckue 3aHATHSA
IIpaktuueckoe 3ansaTve Nel. PemieHue 3agaHuil Ha HCNOJb30BaHHE XMMUYECKOH CHMBOJIMKM W Ha3BaHUM 2 -
cOeMHEHHI TT0 HOMEHKJIAType MEXIyHapOIHOTO COI03a TCOPETHUECKOW M MPHUKIAJHOW XMMHU M TPHUBHAIBHBIX
Ha3BaHUH IS COCTABJICHUS XMUMHUYECKHX (OPMYJ IBYXaTOMHBIX COCIMHCHHU (OKCHIOB, CYNb(UAOB, THAPHIOB U
T.I.) ¥ APYTUX HEOPTaHUYECKUX COCIUHEHUN OTAEIbHBIX KIaCCOB.
OnpeneneHue THIOB XMMUYeCKOii CBSI3M Y 00pa3lioB BellecTBA M MATEPHAJIOB.
Tema 1.2. Conep:xanue yueOHOro MaTepuaja 4 -
Ilepnonuueckuii 3akon | 1. | Ilepuoamdeckas cucrema xumudeckux snemeHToB J[.M. MenneneeBa. ®usnyeckuii cMmbici [leproamueckoro 2 - OK 01, OK 02
u Tabmuna J[.1. 3akona J[.M. MenzeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX HMHU JIP2, JIP4, JIPS, JIP6,
Menpeneepa MPOCTBIX W CJIOXKHBIX BEHIECTB B COOTBETCTBHM C TOJOXEHHEM XHMHYECKOTO 3yieMeHTa B llepuommueckoii JIP7, JIP9, JIP10, JIP13
cucteme. MupoBo33peHueckoe U HayuyHoe 3HaueHue Ilepuonuueckoro 3akona .M. Menneneesa. IIpornossl
J.N. MenpaeneeBa. OTKpBITHE HOBBIX XHMHUYECKHX 3JIEMEHTOB.
IIpakTHyeckue 3aHATHS
[MpakTnyeckoe 3anstiue Ne2. Pemienne 3aianHuii Ha XapakTepH3alMI0 XUMHYECKUX 3JeMeHTOB «Meraumdeckue / 2 -
HEMETAJUTHYECKUE CBOHCTBA, AIEKTPOOTPHIATSIIFHOCTh XUMUIECKUX 3JICMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM
CTPOCHHEM U TIOJIOKEHUEM B TIEPUOTUIECKON CUCTeMe XUMIIeckux anemenToB .M. MenzneneeBay.
Pa3gen 2. Xumuueckne peakiuu 10 -
Tema 2.1. Coaep:xanue yue0HOro MaTepuaja 4 -
Tunbl XUMHUYECKHX 1. | Kimaccudpukanus W THIIBI XUMHYECKHX pPEAaKNHH C ydacTHeM HeopraHmdeckux BemlecTB. CocTaBlicHHE 2 - OK 01
peakuuit YpaBHCHHI peaKIWi COSAWHEHWs, Pa3JIOKEHHS, 3aMeIleHus, oOMeHa, B T.4. peaKUuil TOpEHHs, OKHCICHHUS- JIPS, JIP6, JIP7, JIP9,
BOCCTAHOBJICHUs. ~ YpaBHEHMS  OKHUCIIEHUs-BOCCTaHOBIeHHs. CremeHb  okucieHus. OKucauTelnb U JIP13
BoccTaHOBUTENb. (COCTaBIEHHE U YpPaBHMBAHUE OKHUCIMTEIbHO-BOCCTAHOBHUTENBHBIX pEAKIMHA METOJOM
ANIeKTpOHHOTO OanmaHca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIWH B NPUPOJAE, TNPOHU3BOJCTBEHHBIX
mporieccax M )KU3HEeAEATeIbHOCTH OPTaHN3MOB.
IIpakTHyeckue 3aHATHS
IIpaxTrdeckoe 3ansTre Ne3. KonnuecTBeHHbIe OTHOLIeHUS] B XUMHHU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B 2 -
XMW U PacyeThl 110 YPaBHEHUAM XHUMHYECKUX peaknrii. PacyeTbl Mo ypaBHeHUAM XUMUYECKUX pPeaKLHuii ¢
HCIIOJIB30BaHNEM Macchl, 00beMa (HOpMallbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.
Tema 2.2. Conep:xanue yueOHOro MaTepuaja 4 -
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DIEKTPOTUTHICCKAS
IHUCCOLMALN U
HOHHBIH 0OMeH

1. | Teopust 3MeKTpOTUTHYCCKON auccoruanud. MoHbL. DICKTPOIUTHI, HEANEKTPOIUTHL. Peakiuy HOHHOTO 0OMCEHa.
CocraBieHue peakiuii HOHHOTO 0OMEHA IyTeM COCTABJICHHUS UX MOJHBIX M COKPAIIICHHBIX HOHHBIX YPAaBHCHHU.
KucnoTHo-0CcHOBHBIE peakiinu. 3aJaHus Ha COCTABICHNE HOHHBIX PEeaKInil.

JlabopaTopHble 3aHATHS

Jlabopatoproe 3amsaTre Nel. [IpoBemeHue peakunii HOHHOTO OOMEHa, OMpEIENICHHE CPenbl BOTHBIX PAaCTBOPOB.
3agaHus Ha COCTABICHUE HOHHBIX PEaKInil.

KoHTpoabHas padora o teme «CTpoSHHE BEMIECTBA M XMMHUUECKHE PEAKIIUID)

OK 01, OK 04
JIP2, JIP3, JIPS, JIP6,
JIP7, JIPS, JIP9, JIP11

Pa3gena 3. CTpoeHue U CBOWCTBA HEOPraHMYeCKUX BeLIEeCTB

16

Tema 3.1.
Knaccugukarms,
HOMEHKJIATypa U

CTpOEHHE
HEOPraHUYECKUX

BEILIECTB

Coaep:xanue y4eOHOro MaTepuaJa

1. | Ilpenmer Heopranmdeckod xmmud. Kiaccuukamms HEOpraHWYecKMX BemiecTB. IIpocTeie W CIIOXKHBIE
BemecTBa. OCHOBHBIE KITACCHl CIIOXKHBIX BEIIECTB (OKCHABI, TMIPOKCHABI, KHCJIOTHI, COIH). B3aumocBs3b
HEOPTaHMUYECKUX BEIIECTB. ArperaTHble COCTOSHMA BelecTBa. Kpucramumdeckne M aMopgHbBIC BEIIECTBA.
Tumel KPUCTAJUIMYECKUX PEIICTOK (aTOMHAas, MOJEKYJsIpHAs, HWOHHAs, METauIndecKas). 3aBHCHMOCTb
(pM3MUECKUX CBOWCTB BEHIECTBA OT THIA KPUCTAIMIECKOW PEUIETKH. 3aBUCUMOCTh XHUMHYECKOH aKTHBHOCTH
BCHICCTB OT BUAA XHUMHUYECKOMN CBS3U M TUIIA KpI/ICTaHHI/I‘IeCKOﬁ PCUICTKU. HpI/I‘II/IHLI MHOFOO6paSI/IH BCHICCTB.

NN

HpaKTuquKne 3aAaHATHHA

IIpaktuueckoe 3ansaTHe Ne4d. HomeHkiaTypa HEOpPraHMYECKHMX BEIIECTB: Ha3BaHHE BEIIECTBA HCXOIS U3 HX
XUMHYECKOH (QOpMYJIbl MM COCTaBJICHHE XHMHYECKOH (OpMyJbl HMCXOAS W3 Ha3BaHMs BeIIECTBA 110
mexayHapoasHoit (MIOITAK) wnu TpuBHansHON HOMEHKIIATYpE.

Pemienne npakTHYecKHX 3afaHMii N0 KiaaccuHKaNUU, HOMEHKJAType W XHUMH4YeckMM dopmyaam
HEOPraHMYeCKHX BellecTB Pa3IHYHBIX KJIACCOB (YyrapHbI ras, yrJIeKHCIbIM ra3, aMMHak, TaiieHas H3BecCTb,
HCramcHasd HW3BCCTb, IIMThCBasA cCoda H prFI/IX)Z Ha3bIBaTb U COCTAaBJIATH (bOpMyJ'H)I XUMHYCCKUX BCHICCTB,
OTIPEEIAT IPUHAUICKHOCTH K KIacCy.

Hcrounnkn xumudeckod wuHpopMammu (cpeactB maccoBoi mH(popmanmu, cetb MuTepHer m npyrue). Iomcek
MH(OpPMaLIUM 10 HA3BAHUAM, HAEHTUGUKATOPAM, CTPYKTYPHBIM dopmyJiam.

OK 01, OK 02
JIP2, JIP4, JIPS, JIP6,
JIP7, JIP9, JIP10

Tema 3.2.
DU3UKO-XUMUYECKHE
CBOMCTBA
HEOPTaHMYECKUX
BEIIECTB

Coaep:xanue yueOHOro MaTepuaja

1. | Meranasl. Ob6uue pu3nveckne 1 XUMHUYECKHE CBOICTBA MeTALIIOB. Crioco0bl MONy4YeHNs. 3HAYEHHE METAJIOB
1 HEMCTAJUIOB B MPUPOAC U KUIHCACATCIBHOCTH Y€JIOBEKA U OPraHu3MOB. KOppOBI/Iﬂ METAJIJIOB: BUJIbI KOPPO3UH, CHOCO6LI
3aILUThI METAJUIOB OT KOPPO3HH.

2. | Hemeramapl. O0mme ¢pu3nyeckue M XUMHUYECKHE CBOMCTBA HEMETAJJIOB. TUIMUYHBIE CBOMCTBA HEMETAILIOB
IV— VII rpynn. Knaccudukanus ¥ HOMEHKIATypa COSAMHEHHH HeMeTasioB. KpyroBopoThl OHMOTEHHBIX 3JIEMEHTOB B
TpHUpOJIE.

3. | XuMu4YecKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB (OKCHJIOB, THAPOKCHIOB, KUCIIOT, CONEH
U 71p.). 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTBHIX BEIIECTB, BOJOPOIHBIX COEAWHEHHH, BBICIIMX OKCHIOB H
THJIPOKCHIIOB.

HpaRaneCKne 3AHATHHA

IIpaxTtrdeckoe 3ansTre NeS. CocTaBiieHHe YpaBHEHHIT XUMHYECKUX PeaKI Uil ¢ y4acTHEM NMPOCTHIX U CI0KHBIX
HeopraHﬂlleCKnX BeEIIIECTB: MCTAJUZIOB U HEMETAJUIOB; OKCUA0B METAJIJIOB, HEMETAJJIOB U aM(bOTeprIX DJICMCHTOB,
HEOPraHNYCCKUX KUCJIOT, OCHOBaHHUH U an;)OTepHI:IX TUAPOKCHUAOB; HEOPTAHUYICCKUX coneﬁ, XapaKTEPpU3yOUUX ux CBOMCTBA.
Penrenue NpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3adaHMIl Ha CBOICTBA, COCTaB, NOJIYYEHHE U Be30IacHOe
HCTIOJIb30BaHKE BaKHEHIIIIX HEOPraHN4CCKNX BCIIECTB B 6LITy u HpaKTPILIeCKOP‘I JACATCIIBHOCTH 4YCJIOBCKA.

OK 01, OK 02, OK 04

JIP2, JIP3, JIP4, JIPS,

JIP6, JIP7, JIPS, JIP9,
JIP10, JIP11

Tema 3.3.
WNnentudukarus

Coaep:xanue yueOHOro MaTepuajia

1. | I/IﬂeHTI/I(I)I/IKaHI/Iﬂ HCOPraHMYCCKUX BCIICCTB C€ HCIOJbB30BAHHMEM  HX (1)I/ISI/IKO—XI/IMI/I‘IGCKI/IX CBOI7[CTB,

OK 01, OK 02
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HCOPraHn4eCKux
BCILICCTB

XapaKTCPHbIX Ka4Y€CTBCHHBIX peaxunﬁ. KauectBennnie pcakun Ha Cyﬂb(l)aT-, Kap60HaT- " XJIOpUa-aHHUOHBI, Ha
KaThuOH aMMOHUA.

JlaGopaTopHbIe 3aHATHSA

JIP2, JIP4, JIPS, JIPG,
JIP7, JIP9, JIP10

JlabopatopHoe 3ansiTie Ne2. « UneHTHUKAINSA HEOPTAHMYECKUX BelIeCTBY. 2
Pemenne skcrieprMeHTaIbHBIX 33134 10 XUMHUYECKUM CBOMCTBAM METAIIJIOB M HEMETAJLIOB, IO PACIIO3HABAHUIO U
MOJIY4YE€HUIO COEAMHEHNH METAIUIOB U HEMETAIIIOB.
WnenTndukanns HEOPraHMIECKUX BELIIECTB C MCIOIb30BAHNEM UX (PH3NKO-XMMUYECKHX CBOWCTB, XapaKTEPHbIX
Ka4yeCTBEHHbIX peaknuii. KauecTBeHHBIE peaknny Ha cynb(ar-, KapOoHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHUSL.
KoHTpoabHas padora mo Teme «CBOHCTBAa HEOPTaHUIECKUX BELIECTBY 2
Pa3gen 4. CTpoeHue U CBOICTBa OPraHNYeCKHX BelleCcTB 24
Tema 4.1. Copep:xanue yueOHOI0 MaTepHaJia 4
Knaccudukarms, 1. | IlosiBneHue U pa3BUTHE OPraHUYECKOM XUMUH Kak HayKu. [IpenmeT opranndeckoit Xumuud. Mecto u 3HaueHue 2 OK 01
CTPOCHHUC U OpraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HayK. XMUMUYECKOE CTPOEHHUE KaK NOPSAAOK COEAMHEHUS JIPS, JIP6, JIP7, JIP9,
HOMEHKJIaTypa aTOMOB B MOJIEKYJI€ COTJIACHO UX BaleHTHOCTH. OCHOBHBIE MOJIOKEHHS TCOPUHU XUMHUUECKOTO CTPOCHHUS JIP13
OpraHUYeCcKuX opranudeckux coequHeHuil A.M. ByTnepoBa. YriepoaHblil ckeneT opraHuuecKoi MoJIeKyJIbl. 3aBUCUMOCTh
BEIIIECTB CBOMCTB BEIIECTB OT XMMUYECKOT0 CTpOeHHs MoJieKys. Vi3oMepus 1 H30MepBhl.
2. | Ionsrue o ¢pyHkuroHanbHOU Tpynme. Paankain. [IpuHIMNBI KIaccupUKalul OpraHUIeCKUX COCANHEHUI.
MexnyHapoJHasi HOMEHKJIaTypa ¥ NPUHIUIIBI HOMEHKIIATYphl OpraHuueckux coeaunenuii. [lonstue 00
a30TCOZAEPIKALIUX COCAMHEHUX, OMOIOTHYECKH aKTUBHBIX BelllecTBax (yriieBoAax, )Xupax, Oeynkax u ap.),
BBICOKOMOJICKYJISIPHBIX CO€AMHEHMIX (MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO).
IIpakTHYyecKue 3aHATHS
IIpaktuueckoe 3anatue Ne6. HoMeHK/IaTypa OpraHM4ecKHX COeAMHEHMIl OTAeNbHBIX KJIACCOB (HACBHILIICHHBIE, 2
HEHACHIICHHBIE W apOMAaTHYECKHE YIIIEBOAOPOIbI, CIIUPTHI, (PEHOINBI, adbIeTHIBI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U
ap.). CocTaBjieHHe MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPpMYJ OpPraHHYeCKHX BellecTB OTICIbHBIX
KJIaCCOB, MCHOJB3Ysl WX HA3BaHWA MO CHCTEMAaTHYECKOM W TPUBHAILHOW HOMEHKJIAType (3THIICH, AalleTHJICH,
TIUIepuH, GeHol, GopManbIeru, YKCyCHas KUCIO0Ta, TIuNrH). PacueTsl nmpocreiimeil ¢GopMyJibl OpraHndecKoi
MOJIEKYJIbI, HCXOJISl M3 DJIEMEHTHOT0 cocTana (B %).
Tema 4.2. Coaep:xanue yue0HOro MaTepuaja 12
CBolicTBa 1. | ®u3uKo-XMMHYECKHEe CBOHCTBA OPraHMYeCKHX COeIHHEHUH OTHEJBHBIX KJIAcCOB (OCOOCHHOCTH OK 01, OK 02, OK 04
OpPraHMYECKUX KiIaccuUKaMy ¥ HOMEHKJIATYphl BHYTPH Kjacca; TOMOJOTHYSCKHH psAn W oOmas Qopmyna; H30Mepus; JIP2, JIP3, JIP4, JIPS,
COEIIMHEHHH (u3nveckre CBONCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTYYECHNUS): JIP6, JIP7, JIPS, JIPY,
— npefieJibHbIe YIJ1eBOAOPOABLI (aJKaHBl W IMKIOAJKaHBI). ['OpeHHe MeTaHa KaKk OJMH W3 OCHOBHBIX 5 JIP10, JIP11
HCTOYHUKOB TeIIa B TPOMBIIUIEHHOCTH M ObITy. CBOICTBa NPHPOJHBIX YTJIEBOAOPOAOB, HAXOXKACHHUE B
MPUPOAE ¥ IPUMEHEHHE aIKAHOB,;
— HemnpeeJbHble (JKEHBI, AJTKHHBI U JIKAJUCHBI) M apoMaTHYecKHe YIJIeBOAOpoabl. ['opeHne aneTmieHa
KaK UCTOYHUK BBICOKOTEMIEPATYPHOTO MIaMEHH JUIs CBAPKU U PE3KU METAIJIOB.
2. | — kuciiopoacoaep:kaue coequHeHust (CrUpTHl U (QEHONBI, KAapOOHOBBIE KUCIOTHI M d(HUPBI, albIerHIsl U 2
KETOHBI, KHpbI, yriaeBoxsl). [IpakTuyeckoe MpUMEHEHNE STHICHTIMKOIS, TiunepuHa, geHomna. [Ipumenenue
(opmanbpaerua, aleTaabIeruia, YKCyCHOH KUCIOTH. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moromiye
CBOWCTBA MBbLJIA.
3. | — a3oTcoaep:xamme coeAMHeHUs] (aMHUHBI U AMHHOKHCIIOTBHI, OenKH). BBICOKOMONEKYNISpHBIC COCTUHCHUS 2

(cuHTeTHYECKHE W OMOJIOTHUECKH-aKTHBHBIE). MoHOMep, monmmep, CTPYKTypHoe 3BeHo. llonmmepusanus
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OTUJICHA KaK OCHOBHOC HAlpaBJICHUEC €TI0 UCIIOJIb30BAHUA.
I'eneTnyeckasi CBSI3b MEKAY KJIacCaMU OPraHuv4Ye€CKux COQ}]I/IHeHHﬁ.

IIpakTnyeckue / JlaGopaTopHble 3aHATHS

IIpaktuueckoe 3anarue Ne7. CBOWCTBa OPraHU4eCKUX COeIMHEHU I OTAeNbHBIX KJIACCOB (TpUBHATBHAS
MEXAyHapoaHasi HOMCHKIaTypa, XUMHUYCCKUE CBOﬁCTBa, CIIOCOOBI HOJ'Iy‘IeHI/ISI)Z peaACIbHbIC (aJ'IKaHLI u HI/IKJ'IOZUIKaHBI),
HeTpe/ieNibHbIC (QIKSHBI, aJIKWHBI U aJKaUeHbl) 1 apOMaTHIECKHEe YTIeBOIOPOIbI, CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KHCIOTHI H
3(1)I/IpBI, albACTUuAbl U KETOHBI, aMUHBI U aMUHOKHCJIOTBI, BBICOKOMOJICKYJIAPHBIE COCTUHEHUA. 3allaHI/Iﬂ Ha COCTABJICHHC
YPaBHEeHMII XMMHYECKHMX PeaKlMil ¢ yyacCTHEM OpPraHUYeCKHX BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHMUSI.

Ipaktryeckoe 3ansatue Ne. CocTaBiieHHe cXeM peaKuii (B TOM YKCIIC TI0 MPEATIOKCHHBIM [[CITIOYKaM
MpeBpaLIeHHiT), XapaKTEPU3YIOIUX XUMUUIECKHE CBOUCTBA OPTraHMYECKUX COSAMHEHUN OT/IENbHBIX KJIACCOB,
CHIO0COOBI UX TOIYYCHHUS M Ha3BaHUE OPTaHNICCKUX COCTUHEHUH 110 TPUBHAIBHOM MITH MEXIYHAPOIHON
CUCTEMAaTHUYECKON HOMEHKIaType. PelieHne NpakTUKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHMIl Ha CBOWCTBA
OpPTaHUYECKUX COCTMHEHUH OTIENBHBIX KIACCOB.

JlabopaTopHoe 3ansTHE Ne3. «[IpeBpaleHusi OpraHM4ecKuX BelecTB MPH HArPeBAHUM.
[NomydeHne 3THICHA U U3yUIEHHUE €r0 CBONCTB. MoJeMpoBaHue MOJIEKYI M XMMHUYECKHX NTPEBPAIIEHIH Ha TIPHUMeEpe
9TaHa, STWICHA, ALlCTHICHA U JIp.

Tema 4.3.
Wnentudukarms
OpPTraHUYECKUX
BEILECTB, UX 3HAUCHHE
U IPUMEHCHHE B
OBITOBOM U
MIPOU3BOJCTBEHHOU
JIESITEILHOCTH
YyeJI0BEKa

Coaep:xanue yueOHOro MaTepuasia

1. | buoopranu4yeckue coexMHeHus. [IpumeHeHne U GHONOTHYECKas POJh YIiieBoI0B. OKHUCIIEHHE YTIIEBOIOB — HCTOYHHUK
SHEPTUM JKUBBIX OpraHu3MoB. OONAacTH NPUMEHEHUS AaMUHOKUCIOT. IIpeBpaiieHus OCNKOB MNHUIIM B OpraHU3ME.
Bbuonoruueckue ¢yHkuun GenakoB. Buosormueckue ¢yHkiuu xkupos. Pojib OpraHm4yeckoil XMMHH B pelleHUH
npoodJeM NUIeBoii 0€30NMaCHOCTH.

2. | Pob opraHuyYeckoil XMMHM B pelleHHWH MNpPodJeM »3HepreTuyeckoii 0e30MacCHOCTH, B Pa3BUTHUH
MeIMIUHBbI, CO3JaHMN HOBBIX MATEPUATIOB, HOBHIX MCTOYHMKOB JHEPruu (aJbTEpPHATUBHBIE UCTOYHUKHU
9HEPruM). ONacHOCTh BO3NEHCTBHS HA JKMBBIE OPTAHM3MBI OPTAHHYECKUX BELIECTB OTIENBHBIX KIACCOB (YIIIEBOIOPO/IBI,
CTIHPTHI, (PEHOINBI, XJIOPOPTaHWYECKHE INPOHM3BOAHBIC, ANBJICTHIABI M Ip.), CMBICT IIOKa3aTeNls MpeIebHO OIYyCTHMON
KOHIICHTPAIHH.

JlaGopaTopHble 3aHATHSI

Jlabopatoproe 3amstHe Ned, «UneHTH(PUKANMS OPraHMYECKUX COEAUHEHHMIl OTHEJIbHBIX KJIACCOBY.
WNnenatudukanus opraHUUeCKUX COSAMHEHUN OTAENBHBIX KJIacCOB (Ha MpUMeEpe albJETHIOB, KpaxMmania, YKCYCHOM
KHUCIIOTBI, O€JKOB M T.N.) C HCIIOJIb30BaHMEM WX (PU3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KadeCTBEHHBIX
peakuuii. Jlenatypanus Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu OelKOB. BO3HMKHOBEHHE AHAIUTHYECKOTO
CUTHaJla C TOYKM 3pPEHUS XHMMHUYECKHX MPOLECCOB MpU MNPOTEKaHUM KadeCTBEHHOW peakLWH, I[03BOJISIIOIEH
WICHTU(QHUIIPOBATH MPEI0KEHHBIC OPTaHMYECKIE BEIIECCTRA.

Konrpoabnas padora o teme « CTpyKTypa ¥ CBOWCTBA OPraHUYECKHX BEIIECTBY»

OK 01, OK 02, OK 04

JIP2, JIP3, JIP4, JIPS,

JIP6, JIP7, JIPS, JIP9,
JIP10, JIP11

Pazgen 5. Kunernyeckue 1 TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMUYECKHX pPeaKnuii

Tema 5.1.
CKOpOCTb XUMHUUECKHUX
peakiuii.
XHUMHYECKOe
paBHOBeCHE

Coaep:xanue yueOHOro MaTepuasa

1. | CxopocTbh XUMHYECKHX Peakiuii. CKOpPOCTb PEaKINH, €€ 3aBUCUMOCTh OT PA3IMYHbIX (PAKTOPOB: TIPUPOIbI
pearupyromux BEIeCTB, KOHIICHTPAIlUH PearrpyouX BEeIIeCTB, TEMIIEPaTyphl U IUTONIAN PEaKIIHOHHON TOBEPXHOCTH.
TerutoBble 3 PeKTh XUMUYESCKUX peakiuid. DK30- H YJHIOTEPMHUYECKHE, PEaKIIUH.

NN

2. | Xumuueckoe paBHoBecHe. OGpaTUMOCTb peakimii. XHMHYIeCKOe pPAaBHOBECHE H €ro CMELICHHE TMOJ JeHCTBHEM
pa3nu4HbIX (GAaKTOpPOB (KOHLEHTpPALUS PEarcHTOB WM MPOAYKTOB pPEaKkLUWH, IaBJCHHE, TeMIeparypa) Ul CO3JaHus
ONTUMAJIBHBIX YCIOBUU MPOTeKaHus XuMudeckux npoiecco. [Ipunuun Jle llaTense.

IIpakTHyeckue 3aHATHSA

OK 01, OK 02
JIP2, JIP4, JIPS, JIP6,
JIP7, JIP9, JIP10
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[Ipaktnueckoe 3ansTHe N9. Pemenne NPaKkTHKO-OPHEHTHPOBAHHBIX 3aJaHMii Ha aHanu3 (akToOpoB, 2 -
BJIUSIOIINX HA HW3MeHEHHE CKOPOCTH XHMHYECKOH peaKnMM, B T.4. C MO3ULMIl 3KOJOTHYECKH LEIecO0OpasHOro
IIOBCICHHUA B 6BITy n pr,I[OBOﬁ JACATCIIBHOCTU B IECJIAX COXpPAaHCHUSA CBOCTO 30pPOBbA U Opr)I(aIOH_Ieﬁ HpHpOI[HOfI CpEbl.
PelieHne MpaKkTHKO-OPHCHTHPOBAaHHBIX 3ajaHuii HAa MNpuMeHeHHe npuHnouna Jle-lllateabne naas HaxoxkaeHHs
HANpPaBJeHUs] CMeLleHUs PABHOBECHsl XMMHYECKON peaKkIMHM u aHamu3 (AkTOpOB, BIMSIOMMX Ha CMEIICHHE
XUMHYCCKOI'0 paBHOBECHUS.
Pazgen 6. PacTBopsl 6 -
Tema 6.1. Copep:xanue yueOHOr0 MaTepHaJia 4 -
Ionsatue o pactBopax | 1. | PactBopenne xak ¢usnko-xumudeckuii mporecc. PactBopsl. Croco0Obl NPHUIOTOBIEHHS PacTBOPOB. 2 - OK 01, OK 02, OK 07
PactBopumocTs. MaccoBasi 10511 pacTBOpeHHOTo BemiecTBa. CMBICH MOKazaTells NpeleibHO J0MyCTUMOM JIP2, JIP4, JIPS, JIP6,
KOHIICHTPAIMH U €TO UCTIONb30BaHIE B OLIEHKE KOJIOTHIECKOI 0€301acHOCTH. JIP7, JIP9, JIP10
[IpaBuita 3KOJIOTHUECKH 1IEI€CO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOH JEATEIBHOCTH B LEJISIX COXPAHEHUS
CBOETO 3I0pOBbS M OKpY’KAaroUled INPUPONHON CpeIbl; OMACHOCTh BO3ACHCTBUS Ha JKUBBIC OPTaHH3MBI
OIIpEICTICHHBIX BELIECTB.
IIpakTnyeckue 3aHATHSA
IIpaktiueckoe 3amarue Nel(). Pemenne nNpakTHKO-OPHEHTHPOBAHHBIX pAacUETHBIX 3aJaHUil Ha pacTBOPBI, 2
HCIIOJIb3yeMbIE B OBITOBOM M ITPOM3BOACTBEHHOH NESTEILHOCTH YEIOBEKA.
Tema 6.2. Copep:kanne yueOHOro MaTepuajia 2 -
Hccnenosanue 1. | IIpuroroBneHne pacTBOPOB 3aJaHHOH (MaccOBOH, %) KOHIEHTPALUH U OTIPEEIICHNE CPEIbI BOIHBIX - - OK 01, OK 02, OK 04
CBOMCTB pacTBOPOB pPacTBOpPOB. JIP2, JIP3, JIP4, JIPS,
IIpakTnyeckue 3aHATHSA JIP6, JIP7, JIPS, JIP9,
[Ipaktuueckoe 3austue Nell. Perenue 3a1au Ha IPUTOTOBJIEHUE PACTBOPOB. 2 - JIP10, JIP11
IIpogpeccuonanvno-opuenmuposannoe cooepircanue (cooepricanue RPUKIAOH020 M00YI) 6 6
Paznen 7. Xumus B ObITY U IPOM3BOJACTBEHHON 1eSITEJLHOCTH Ye10BeKa
Tema 7.1. Copep:xaHue yueOHOr0 MaTepHaJia 6 6
Xumust B ObITY U 1. | HoBeifiue TOCTHKEHUSI XUMHYECKON HAYKH U XUMUYIECKOW TEXHOJIOTHH. PoTb XUMUK B 00ecTieueHUN 2 2 OK 01, OK 02, OK 04,
IIPOU3BOJCTBEHHOU HKOJIOTHYECKON, SHEPTreTUIECKON U MHUIIEBON 6€30I1aCHOCTH, pa3BUTHH MeAUIUHbI. [IpaBuia moucka u aHanmza OK 07
JeSITeTbHOCTH XUMHUYECKOH MHQOpPMAIIMHU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has ¥ yueOHO-HaydHas JIUTeparypa, CpeicTBa JIP2, JIP3, JIP4, JIPS,
YeJloBeKa MaccoBoii uHpopmaiu, cetb VIHTEpHET). JIP6, JIP7, JIPS, JIPY,
IIpakTHyeckue 3aHATHS JIP10, JIP11
[Ipaktndyeckoe 3anatue Nel2. [lowck M aHamM3 KEMCOB O NMPUMEHEHWH XMMHUYECKHX BEIIECTB M TEXHOJIOTHH C 2 2
yueToM Oyaymieidl nmpodeccHOHaNbHON NESTENbHOCTH MO TeMaM (Hanpumep, 6adcHeuulue Mamepuannl, KpAacKu,
CMEK0, KepamuKa, HaHO MAmepuabl, MeKCMUuibHble 60J10KHA U M.0. ).
[Ipaktryeckoe 3anstue Nel3. 3ammra: [IpencTaBieHue pe3yiabTaToB peHIEHHs KeHcoB B (opMe MHHH-IOKIAIA C 2 2
Mpe3eHTALUEN.
IIpomeskyTouHasi arTecranus - JIndgdepeHnnpoBaHHbIii 3a4eT 2 -
Bcero: 78 6
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3. YCJIOBUSA PEAJIM3AIIMU PABOYEW IPOIPAMMBI YYEBHOM
JUCTIUIIJINHBI
3.1. Jna peanusanuu OpOrpaMMbl y4yeOHON JUCHUIUIMHBI IPETyCMOTPEHBI
CJIEYIOIME CIEHAIbHbIE TOMEIIECHUS:
Ka0MHeT eCTeCTBEHHO-HAYYHbIX AUCHMIIIMH, OCHALICHHBIN 000py10BaHUEM:
O6opynoBanue yueOHOro KaOUHETa:
pa60qu MCCTa I10 KOJIMYCCTBY O6yllaIOH_[I/IXCH;
pabouee MECTO MperoIaBaTels;
— KOMIUIEKT Y4eOHO-METOIMYECKOU TOKYMEHTAIINH;
— IIJIAKaThl.
TexHr4ecKue cpeacTra 00yyeHUs:
— TEPCOHANIbHBIA KOMITBIOTEP C BBIXOJIOM B HTepHET; MpOEKTOp, IKpaH (TEIEeBU30D).
3.2. UuopmanmoHHoe odecnevyeHrue peajn3aluuy NporpaMmbl
OcCHOBHBbIEC HCTOYHUKH:

1. bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. OcTpornsaos,
T. b. bonnosa, JI. I1. Apnpamesa. — Mocksa : KnoPyc, 2022. — 331 ¢. — ISBN

978-5-406-10348-7. — URL: https://book.ru/book/945091. — Texkcr
DJIEKTPOHHBIM.

2. leaucora, O. U., Xumusa : yueonuk / O. U. JleaucoBa. — Mocksa :
KunoPyc, 2023. — 307c. — ISBN 978-5-406-11978-5. — URL:

https://book.ru/book/950217. — TekcT : 31€KTPOHHBII.
JlonoJIHUTEIbHbIE HCTOYHUKU:

1. 'muuka, H. JI., O6mas xumus. : yuyeoHoe mocooue / H. JI. I'muuka. —
MockBa : KnoPyc, 2022. — 749 c¢. — ISBN 978-5-406-09865-3. — URL.:
https://book.ru/book/943894. — TekcT : 31EKTPOHHBIM.

2. Tabpuensn, O. C. .Xumus. 10 knacc. ba3oBblid ypoBeHb. DIEKTPOHHAS
dbopma yueonuka. : yueOnuk / W. I'. Octpoymos, C. A. Crnankos; O. C. I'abpuensa
— Mocksa : AO "UznarensctBo "lIpocBemenne", 2023 .— 1 c. — ISBN 978-5-
09-107640-0 .— URL: https://lib.rucont.ru/efd/806264

3. l'abpuensH, O. C. .Xumusa. 11 kmacc. ba3oBblil ypoBeHb. DneKTpoHHas
dbopma yuebHuka. : yueonuk / W. I'. Octpoymos, C. A. Crnankos; O. C. I'abpuensH
— Mocksa : AO "UznarensctBo "IIpocBemenne", 2023 .— 1 c. — ISBN 978-5-
09-107641-7 .— URL.: https://lib.rucont.ru/efd/806265

4. KokopeBa, B. B., Xumusa : yue6noe mocobue / B. B. KokopeBa. —
MockBa : KuoPyc, 2023. — 371 c. — ISBN 978-5-406-10075-2. — URL:
https://book.ru/book/947249. — TekcT : 3NEKTPOHHBIH.

5. Caenko, O. E., Oprannueckast xumus (¢ npakTukymom) : yueonuk / O. E.
Caenko. — Mocksa : KnoPyc, 2023. — 177 ¢. — ISBN 978-5-406-11969-3. —
URL.: https://book.ru/book/950154. — TeKcCT : 371€KTPOHHBIM.

6. Caenko, O. E., Xumus (1151 HEXUMUYECKUX CIEIUATBHOCTEN) | YYEOHUK /
O. E. Caenko. — Mocksa : KnoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3.
— URL: https://book.ru/book/948704. — TekcT : 37IEKTPOHHBIN.

7. Caeaxko O.E. EcrectBo3nanme : yuebHoe mnocodue / Caenko O.E.,
Tpymuna T.I1., JlorBunenko O.B. — Mocksa : KuoPyc, 2022. — 363 ¢. — ISBN
978-5-406-09773-1. — URL: https://book.ru/book/943669 — Texkcr
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AIEKTPOHHBIN.

8. Caenko, O. E., EcrectBo3nanue. [IpakTukym : y4eOHO-IPaAKTHYECKOE
nocobue / O. E. Caenko, (. O. Jlorsunenko, C. C. bypoa. — Mocksa : KnoPyc,
2023. — 241 c. — ISBN 978-5-406-11351-6. —  URL:
https://book.ru/book/948634. — TekcT : 31EKTPOHHBII.

9. Xumus [Tekcr] : npaktukym / O. C. TI'abpuensn [u ap.] ; pea. O. C.
[abpuensn. - 6-e wu3n., crep. - M. : Axagemus, 2017. - 304c. -
(ITpodeccuonanbaoe 0Opa3oBaHue).

HNuTepHeT-pecypcebl:

I.Mup  xumum. [OnekTpoHHbI  pecypc]. —  Pexum  gocryma:
http://chemistry.narod.ru

2. Xumus. [DnekTpoHHbIN pecypc]. — Pexxum gocryna: http://www.xumuk.ru

3. Xumus I8 BCeX: WJUTIOCTPUPOBAHHBIC MaTepHaibl 1O  OOIIeH,
OpraHMYEeCKOM M HEOPraHMYeCKOM XUMHUM. [DNEeKTpOHHBIA pecypc]. — Pexum
nocryna: http://school-sector.relarn.ru/nsm
4. KOHTPOJIb U OILIEHKA PE3YJBTATOB OCBOEHMS YYEBHOM
AN CIHUIIJINHBI
KoHTpoJib M OLleHKA pe3ybTaTOB OCBOCHUS JUCHUILUIMHBI PACKPBIBAKOTCS YEpe3
JTUCHUIUIMHAPHBIE — PE3yJbTaThl, YCBOCHHBIE 3HAHUS U  NPUOOPETCHHBIC
O0Oy4YaroNIMMUCS YMEHUS1, HAlpaBJICHHbIE HA (OPMHUPOBaAHKE OOIIUX KOMIETEHITUH.

Ob6masi/mpodeccnoHabHas Paznen/Tema THn oLeHOYHBIX
KOMIIeTEeHI Ul MeponpusTHil
OK 01. Beibupats criocoObI peneHus Paznen 1. Temnr 1.1, 1.2 — YCTHBIH Ompoc;
3a1a4 HpO(i)eCCHOHaHBHOﬁ Pasﬂen 2. Tembl 21, 2.2 — TECTHUPOBAHUE,
JEATEIbHOCTH IPUMEHUTENBHO K Paznen 3. Temnr 3.1,3.2,3.3 | _ pelenre 3a1ad;
Pa3IMYHBIM KOHTEKCTaM Paznen 4. Temnr 4.1,4.2,4.3 | _ KOHTPOJIBHBIE
Pasnen 5. Temsr 5.1 paBOTbI;
Paznen 6. Temsr 6.1, 6.2 — BHINOTHEHHE
Pasnen 7. Tempr 7.1 MPAaKTHYECKUX/Ta00
OK 02. Mcnonp30BaTh COBPEMEHHBIE Pasnen 1. Temsr 1.2 PATOPHBIX 3a/1aHHI;
CpPEACTBA IIOUCKA, aHAIIN3a U Pazgen 3. Temnr 3.1,3.2,3.3 | NPaKTHKO-
MHTEpIpeTaluy HHPOPMALUU U Paznen 4. Temsr 4.2, 4.3 OpHEHTHPOBAHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTUHU IS Paznen 5. Temsr 5.1 TeopeTHYEcKHe
BBITIOJTHEHU 33/1a4 npodeccronanbHol | Pasgen 6. Temsl 6.1, 6.2 3aaHus;
JIEeATENBbHOCTU Paznen 7. Temsr 7.1 _  BLINOJNHEHME
OK 04. 3(’15)(1)6KTHBH0 Paznen 2. Temsr 2.2 saIaHHil Ha
B3aMMOJIEHCTBOBATh U pabOTaTh B Pa3nen 3. Temsr 3.3 b epeRIMpOBaHH
KOJIJICKTUBE U KOMaH/IE Paznen 4. Teme1 4.2, 4.3 OM 3a4eTe.

Pazpnen 6. Temsl 6.2
Pasznen 7. Temnr 7.1
OK 07. ConeiicTBOBaTh COXpaHEHUIO Pazpnen 6. Temsr 6.1
OKpY>Karolleu cpebl, Paznen 7. Temsr 7.1
pecypcocOepexeHu0, MPUMEHSITh
3HaHUS 00 U3MEHEHUH KIIMMaTa,
MIPUHIIAITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIEHCTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX
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