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1. TACIIOPT TPOTPAMMBI YYEBHOM TUCIUATIIMHBI
015b.08 XUMMUSI.
1.1. ObJs1acTh NPpUMEHEHHUsI NPOTrPAMMbI

Pabouast mporpamma y4yeOHOW NHCLMIUIMHBI MOXKET OBITh HCIIONb30BaHA B
00pa3oBaTEeIbHBIX OpraHHU3aLUAX (YUpexaeHusIx), peanu3yronmx
0o0pa3oBaTeNpbHYI0 MPOrpaMMy CpeIHero oomero ooOpa3oBaHus B Mpenerax
OCBOCHHSI MPOrpaMMbl IOATOTOBKU CIELHUATMCTOB CpPEIHEr0 3BEHA (Janee —
[IIICC3) Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsI.

1.2. Heau wm 3agauMm JAUCHUIUVIMHBI — TpeOOBaHUsI K pe3yJbTaTam

OCBOEHMUSI TUCIHUTLTHHBI

OcBoeHune coaepkaHUsi Y4eOHOM JUCHUIUIMHBI XUMHUS oOecreurBaeT

JOCTIKEHHE 00YYaIOIUMHUCS CIECAYIOMINX PE3YJIbTATOB:

* IUYHOCTHBIX:

— peanuzanus  TMO3UTUBHBIX  JKM3HEHHBIX  MEPCHEKTUB, HWHUIUATUBHOCTD,
KpPEaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JINYHOCTHOMY CaMOOIIPEIEIICHHUIO,
CIIOCOOHOCTh CTaBUTH ICJIA U CTPOUTD KU3HCHHBIC TIJIAHBL;

— TPUHATHE U peau3alus IIEHHOCTEW 3JI0POBOr0 M OE30MacHOro odpaza >KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UIECKOMY U TICUXOJIOTUYECKOMY 37I0POBBIO;

— HENpPUATHE BPEAHBIX TMPUBBIYCK: KYpPeHHUS, YIOTPEOJICHUS  aJIKOTOJIA,
HAapPKOTHKOB.

— TOTOBHOCTH 00YYaIOIMUXCS K KOHCTPYKTUBHOMY YYaCTHIO B IPUHSATHHU PEIICHUM,
3aTparvuBalOIIUX WX TpaBa W WHTEPECHl, B TOM YHCJIC B Pa3IUYHBIX (GopMax
OOIIIECTBEHHON CaMOOpTraHU3allii, CaMOYMPAaBJICHUS, OOIIECTBEHHO 3HAYMMOM
NEeATEeTbHOCTH;

— TMPUHATHE TYMaHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKHTEIHbHOE U
N00pOKenaTeabHOE OTHOIIEHHE K JIPyrOMYy YE€JOBEKy, €ro MHEHHIO,
MHPOBO33PEHUIO;

— pa3BUTHE KOMICTCHIIMH COTPYJHHUYECTBA CO CBEPCTHHKAMHU M B3POCIBIMH B
oOpa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Yy4eOHO-UCCIe0BATEIbCKOM,
MPOCKTHOM U APYTUX BUAAX JACATEIHHOCTH;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH,
3HAYMMOCTHU HayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTRY,

— BJIaJICHHUE JOCTOBEPHOI MHGOPMAIIHEH O IEPETOBBIX TOCTHKCHUSIX U OTKPBITHIX
MHPOBOM M OTCUYECTBCHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00
YCTPONCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMO00pa30BaHUIO, HA
NPOTSDKEHUU BCEH JKW3HHM; CO3HATENTbHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCIEIIHONW MpodeccHoHaIbHONH M OOIIECTBEHHOM
NeSATEeTLHOCTH;

— 9JKOJIOTMYECKasi KyJbTypa, OepeKHOE OTHONIICHHS K POHOM 3eMJie, IPUPOTHBIM
OoraTcTBaM MUpa; MOHUMAHUE BIUSHUS COIMATHHO-YKOHOMUYECKUX TPOIECCOB
Ha COCTOSIHME PUPOJAHON U COLMATIBLHOM CpeJibl, OTBETCTBEHHOCTh 32 COCTOSTHUE
MPUPOIHBIX PECYPCOB; YMEHHS W HABBIKM Pa3yMHOTO MPHUPOIOTOIB30BAHUS,
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HETEPIIUMOE OTHOIIEHUE K JEWUCTBUSIM, MPUHOCAIIUM BpPEI SKOJOTHH;
NPUOOPETEHHE OIbITa KOJIOTO-HAMIPaBICHHON EATEIbHOCTH;

NOTPEOHOCTh TPYAMUTHCS, YBaXKEHHUE K TPYyIy M JIOASIM TpynAa, TPYIOBBIM
JOCTIDKCHHSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHUE K
Pa3HBIM BHUJIaM TPYJOBOM J1€ITEIbHOCTH.

MeTanpeIMeTHbIX:
PerynsatuBHble yHUBEpCaIbHbIE YUeOHbIC IEHCTBUS
OOyyaromuiicss HayquTCs:

CaMOCTOSITENIFHO OMPEIENATh IEeNH, 3a7aBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OIPENETUTh, YTO IEJb JOCTUTHYTA;

CTaBUTh U (OPMyIHUpOBaTh COOCTBEHHBIE 3aJadydl B 00pa30BaTEIbHOMN
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBIOMpaTh IMyTh JAOCTIDKCHUS €M, IUIAHUPOBATh PEIICHHE IMOCTaBICHHBIX
3aJ1a4, ONTUMU3HPYsI MaTepUalIbHbIE U HEMaTEepUAJIbHbIE 3aTPaThI;

COIOCTABJIATh MOJYYEHHBIH pE3yNbTaT IEATEIbHOCTU C IMOCTaBICHHOM 3apaHee
uenbto. [lo3HaBaTenbHble YHUBEpCATIbHBIE yUeOHbIE 1EHCTBUS

OOyyaromuiics HayquTCs:

UCKaTh W HaxOJUTh OOOOIIEHHBIE CHOCOOBI pelieHus 3a7ady, B TOM YHUCIE,
OCYIICCTBIIATH Pa3BEPHYTHIM HHPOPMAITMOHHBIN TIOUCK U CTABUTh HA €TO OCHOBE
HOBbIE (yueOHbIC U TTO3HABATEIbHBIC) 3a/1a4H;

KPUTHYECKH OIICHUBATh U MHTEPIIPETUPOBATh MHPOPMAITUIO C Pa3HBIX MO3UITUH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHNS B HHPOPMAIIMOHHBIX HCTOYHHKAX;
HaxXOJIUTh W TIPUBOJUTH KPUTHUYCCKHE APTYMEHTHI B OTHOIICHWU ICHCTBUU M
CY)KIEHUW JPyroro; CHOKOWHO W pa3yMHO OTHOCHUTHCA K KPUTHUYCCKUM
3aMEYaHUsSIM B OTHOIICHHH COOCTBEHHOTO CY)KICHHUS, pacCMaTpuBaTh HX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,

BBIXOJIUTh 3a PaMKH y4eOHOTO TIpeIMeTa M OCYIIECTBIISATH IEICHAPABICHHBIN
MTOMCK BO3MOYKHOCTEH JIJIsl IIMPOKOTO MTepeHOca CPEACTB M CIIOCOOOB ICHCTBUS;
BBICTpPAaWBaTh WHIWBHIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUYUTHIBAS
OTPaHUYCHHUSI CO CTOPOHBI JIPYTUX YIACTHUKOB M PECYPCHBIE OTPaHUYCHUS;

KoMMyHHKaTHBHBIC YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUS
OOyyaromuiicss Hay4uTCs:

OCYILECTBIISITh JIEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIIbIMU (KaK BHYTpH o0Opa3oBaTeIbHON OpraHu3alydyd, Tak MU 3a ee
npejenamu), nojadupaTh MapTHEPOB JIsSI JIEIOBOM KOMMYHMKAIIUU HCXOJS U3
COOOpaKEHU PE3yIHTATUBHOCTH B3aUMOJICHCTBUSA, & HE JIMUYHBIX CUMITATH;
NpU OCYIIECTBJICHUH TPYIIOBONH paOOThl OBITh KaK PYKOBOJIWUTENEM, TaK U
YJIEHOM KOMaHJbl B Pa3HBIX POJISIX (TeHEepaTop HJCH, KPUTHK, UCIOJIHHUTENb,
BBICTYTMAIONINH, 3KCOEPT U T.1.);

Pa3BEPHYTO, JOTUYHO U TOUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
aJICKBaTHBIX (YCTHBIX M MUCbMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(M)JIMKTOTCHHBIC CUTYAllMM M MPEAOTBpAIlaTh KOHMIUKTHI 10
WX  aKTUBHOW  (a3bl, BBICTpauWBaTh JCJIOBYIO U  00Opa30BaTEIbHYIO
KOMMYHUKAIINIO, U30eTast JMYHOCTHBIX OIICHOUHBIX CYXKJICHUM.

IIpeaMeTHBIX:
B pesynbrate m3ydeHHs] y4eOHOW MMCUUIUIMHBI «XWMHUS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBanHus 00yUJaIOIIHIAC HAYIUTCS:



6

pacKpbIBaTh Ha MIPUMEPAX POJIb XUMUHU B (HOPMUPOBAHUK COBPEMEHHON HAy4YHOU
KApTUHBI MUPA U B IPAKTUYECKON JAEATEIBHOCTH YEIOBEKA,;

JEMOHCTPUPOBATh Ha NPHUMEPAX B3aHUMOCBI3b MEXKIYy XUMUEW U APYTUMHU
€CTECTBEHHBIMU HayKaMU;

noHuMath gusndeckuii cmpica [lepuoauueckoro 3akona /.M. MenneneeBa u Ha
€ro OCHOBE OOBSCHITH 3aBUCUMOCTHh CBONCTB XMMHYECKUX DJJIEMEHTOB H
00pa30BaHHBIX UMH BEIIECTB OT AJIEKTPOHHOTO CTPOEHHUS aTOMOB,;

OOBSACHATH MPUUMHBI MHOTO0Opa3us BEIIECTB HA OCHOBE OOIIUX MPEACTaBICHUIMA
00 MX COCTaBE U CTPOCHUH;

NPUMEHATh NPABWIIA CHUCTEMAaTUYECKOM MEXIYHApOJHONM HOMEHKIATYPbI Kak
CpEeICTBa pa3uYCHUs U UACHTU(UKAIIMH BEIIECTB 0 UX COCTaBYy U CTPOCHHUIO;
COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbI OPTaHUYECKUX BEIECTB
KaK HocuTeneil uH(OpManuMM O CTPOEHUM BEIIECTBA, €ro CBOWCTBaX U
IIPUHAJIEKHOCTH K OIPEIECICHHOMY KJIacCy COCAUHEHUM;

XapaKTEepHU30BaTh OPraHUYECKHUE BEIIECTBA I10 COCTABY, CTPOCHHUIO M CBOMCTBAM,
yCTaHAaBJIMBAaTh  INPUYMHHO-CICJCTBEHHBIE  CBS3M  MEXKIY  JIaHHBIMU
XapaKTEpUCTUKAaMU BELIECTBA;

IPUBOJUTH INPUMEPHl XMMHUYECKHX PEaKLIHH, PACKpBIBAIOIIMX XapaKTEpPHBIE
CBOMCTBA TUIIMYHBIX ITPEACTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB C LIEJIBIO
UX UJICHTU(HUKAMU U O0BSCHEHHS 001aCTH IPUMEHEHHUS,

IPOTHO3UPOBATh BO3MOKHOCTh NPOTEKAHHS] XMMUYECKHUX PEaKIMil Ha OCHOBE
3HAHUU O THUIIAX XMMHUYECKOM CBSI3M B MOJIEKYJIaX PEAr€HTOB M UX PEAKIIMOHHON
CITOCOOHOCTH;

UCITOJIB30BATh 3HAHMS O COCTaBE, CTPOEHWH U XMMHUYECKHX CBOMCTBAX BELIECTB
JU1s1 0€30MMaCHOrO MPUMEHEHHUS B MPAKTUYECKOU IEATETbHOCTH;

MPUBOAUTH MPUMEPHI MPAKTUYECKOTO HMCIOIb30BAHUS MPOJYKTOB MEPEPadOTKU
He()TU U MPUPOJHOIO raza, BBICOKOMOJEKYJISAPHBIX COCIMHEHUN (ITOJMATUIICHA,
CUHTETUYECKOr0 Kay4yyKa, alleTaTHOI'O BOJIOKHA);

IIPOBOJUTE OIBITHI IO PACHO3HABAHUID OPraHMYECKUX BEILECTB: TIIIMLIEPUHA,
YKCYCHOM KHCIIOTBI, HENPEIENIbHbIX KUPOB, INIIOKO3bI, Kpaxmana, OeJIKOB — B
COCTaBE MUILEBBIX TPOJYKTOB U KOCMETUUYECKUX CPEJCTB;

BJIAJETh IMpaBUJaMU M TpueMaMu 0e30MacHOM paboThl € XUMHYECKUMU
BEI[ECTBAMHU U JTAOOPATOPHBIM 000PYIOBaHUEM;

YCTaHaBJIMBAaTh 3aBHCHUMOCTb CKOPOCTH XHMHUYECKOW pPEAKUUU MU CMEUICHUS
XMMHUYECKOTO DPABHOBECHS OT pPa3jMuYHbIX (HAaKTOPOB C IEJbI0 OMpPECIICHUs
ONTUMAJIBHBIX YCIOBHUI MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB;

MPUBOAUTH MPUMEPHI TUAPOIH3A COJIEH B MOBCETHEBHOM KU3HU YEJIOBEKa;
IPUBOJNUTH MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B MPUPOJE,
MPOU3BOICTBEHHBIX MPOLIECCAX U JKU3HEACSITEIIbHOCTH OPTaHU3MOB;

OPUBOAUTH TMPUMEPhl XMMHUYECKHX  pEakluid, pacKphIBAIOIUX  OOIIHMe
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAILJIOB;

MPOBOJUTH PacUYEThl HAa HAXOXKACHHE MOJIEKYJISpHOU (OpMYIbl YIIIEBOJIOPOIA
0 MPOAYKTaM CTOpPaHUsl U 1O €ro OTHOCUTENbHOW IMJIOTHOCTH M MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0 COCTAB;

BJaJETh TNpaBWjiaMu Oe3omacHOro oOpalleHus C €IKUMH, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMH ObITOBOM XUMUU;

OCYIIECTBISATh  MOUCK  XUMHYECKOM  HMHPOpPMAIMM 1O  Ha3BaHUSM,
uaeHTUdUKATOpaM, CTPYKTYpHBIM (hOpMyJiaM BEIIECTB;
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— KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH XUMHUECKYIO WH(POPMAIHIO,
COZIepKalylocd B COOOIIEHUSX CPEJICTB MaccoBOW HH(popMalMH, pecypcax
WuTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAaThSAX C TOYKU 3PEHHS €CTECTBEHHOHAYUHOU
KOPPEKTHOCTH B ULEJSIX BBIABICHUS OMIMOOYHBIX CYXIEHUN U (POpMHpOBaHUS
COOCTBEHHOM MO3HIINY;

— TPEACTaBIATh MYTH peEIIeHUs T[JI00alIbHBIX MPOOJEM, CTOSIIUX Tepes
YeJIOBEYECTBOM: IKOJIOTHUECKUX, YHEPT€TUUECKUX, CHIPbEBBIX, U POJIb XUMUH B
PELICHUH 3TUX TPOOIIEM.

1.3. Ucnoab3oBanue yacos BapuatuBHoii yactu IIIICC3:

Hcnonb3oBaHue 4acoB BapHaTHBHOﬁ YaCTH HC IIPCAYCMOTPCHO.

JlonmosHUTEIbHBIE Ne, Ob6ocHoBaHue
JlonotHUTEILHBIE KounuecTBoO
npodgeccuoHaIbHbIE HaNMMEeHOBaHUe BKJIIOYEHHS B
3HAHUS, YMEHUs 4acoB
KOMIETEHIIUU TeMBI NMporpamMmy

1.4. PexomeHayemoe KOJH4YECTBO 4YaCOB HA OCBOCHHE MNPOrpaMMbl
TUCHUNIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOydatomuxcs 117 gacos, B TOM 4ucIe:
00s3aTEIHbHON ayAUTOPHOM YUeOHON HArpy3KH OOy4Jaromuxcs 78 4acos;
CaMOCTOATENBbHOM paboThl 00yJaronuxcs 39 yacos
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2. PE3YJIBTATBI OCBOEHUSI YUYEBHOM JJUCHUATLIAHBI

Kon HanmenoBaHue pe3yiabraTra 00y4eHHs




3.1. TemaTrnueckuii miian yueoHoi gucuumianabl Ob.11 Xumus

3. CTPYKTYPA U COJIEP)KAHUE YUEBHOUN JUCIHUILIUHBI

O0beM BpeMeHH, OTBEICHHBIN Ha OCBOCHHE
yueOHON TUCIUMITHHBI

OO0s3arenpHas ayauTOpHAs yaeOHas CaMocrosiTenpHas
Konst HanMeHoBaHme Beero Harpy3ka o0ydJarommxcs pabota o0yJarouuxcs
KOMIIETEHIIUHN pasaenos, TeM 4acoB B T.4. B T.4. B T.4.
Beero, 7abopaTopHble | KypcoBas Beero, KypcoBasi
qaCOB paboTsl pabota 4ACOB pabota
1 TIpaKTHdeckue | (TpOeKT), (TipoexT),
3aHATHA, 4aCOB 4acoB 4acoB
1 2 3 4 5 6 7 8
Breaenmne 1 1 - - - -
Paznen 1.00mast u HeopraHu4eckast XUMUsI
Temal.l. OcHOBHBIE ITOHATHS U 3aKOHBI 8 5 2 - 3 -
Tema 1.2. Ilepuoandeckuii 3akoH u [lepuognaeckas
cHucTeMa XMMUYecKuX diaemMenToB [[.M. MeHneneeBa u 7 4 2- - 3 -
CTpPOCHHE aToMa
Tema 1.3. CtpoeHue BelnecTBa 11 8 2 - 3 -
Tema 1.4. Boma. PacTBOpBI. DneKTpoauTHIECKas 9 6 2 ) 3 i
JIACCOITHAITHS
Tema 1.5. Kinaccudukarus HeOpraHUIeCKuX 11 8 4 ) 3 i
COCJIMHCHHM M MX CBOMCTBA
Tema 1.6. Xumuueckne peakiuu 9 6 4 - 3 -
Tema 1.7. MeTaiisl 1 HEMETAIIIBI 11 8 4 - 3 -
Pazpen 2. Oprannueckasi XumMus
Tema 2.1 OcHOBHBIE TOHATHSA OPTAHUYECKOW XUMHUHU U 8 4 2 ) 4 )
TEOPHS CTPOSHUS OPTAaHNIECKUX COCTMHCHHHA
Tema 2.2. YrieBogoposl U UX IPUPOJHBIE HCTOYHUKH 12 8 2 - 4 -
Tema2.3. Kucnopoacoaepskamiiue opraHnaecKue 15 10 2 ) 5 i
COEJTMHEHUS
Tema 2.4. AzoTcoaepkalue OpraHuueckKue COeAUHEHHUSL. 14 9 3 5
ITonumepst
[TpomexxyTounas arrecTanus: TudpepeHInPOBAHHBIN 3a4eT 1 1 1 - - -
Bcero uacos: 117 78 30 - 39 -
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3.2.. Copep:xxanue o0yueHus no ydeonoiu nucuumianne QO/1b6.08 Xumus

HaumeHoBaHue pa3jie/ioB
H TeEM

Ne Conep:kanue y4eOHOTro MaTepuasia, JadopaTopHble U MPaKTHYecKne padoThl,
3aHATHUSA CaMOCTOSITe/IbHASL padoTa yyauuxcs,

O0BbeM
4acoB

NEPBBIA CEMECTP

Brenenue (1 4.)

HaquLIe MCETOJbI ITO3HAHUA BEUICCTB U XMMHUYCCKUX SIBJIICHHH.

Pasznea 1.00mas n
HeOpraHuyveckasi XuMusi

Tema
1.1. OcHOBHBIE MOHATHSA U
3aKOHbI

Tema 1.2.
Iepuoauveckuii 3aK0H 1
Ilepuoauyeckas cucrema
XHMHUYECKHX 3JIEMEHTOB

J.A. MenneneeBa u
CTPOEHHE ATOMA

Coaep:xxanue yueOHOro marepuasa: OCHOBHbIE TOHATUS XUMUU. BeniectBo. AtoM. Mosekyia.
Xumuueckuit aneMeHT. Amtotponus. [Ipocteie u cinoxHbie BemecTBa. KauecTBeHHBIN U
KOJIMUECTBEHHBIN COCTaB BEUIECTB. XUMUYECKUE 3HAKU U (opMyIibl. OTHOCUTENbHBIE aTOMHAS U
MoJieKyJisipHas Maccbl. KonndecTBo BemectBa. OCHOBHBIC 3aKOHBI XUMUU. CTEXHOMETPHS. 3aKOH
COXpaHEHHUs MACChl BEUIECTB. 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB MOJIEKYJISIPHOU CTPYKTYPHI.
3akoH ABOTaJipo U CIEACTBUA U3 HETro. PacueTHbIE 3a/1a4u HA HAXOXKJIEHUE OTHOCUTEIBHOMN
MOJIEKYJIIPHOM MaccChl, ONIPEIEIEHUE MacCOBOM JOJIM XMMUYECKUX JJIEMEHTOB B CJI0)KHOM BEILIECTBE.
OrnpezenieHre OTHOCUTENBHON U MOJIEKYJISIPHOM MaccChl, KJlacca HEOPraHUYECKUX COSAMHEHUH,
MIpUMEPBI, HA3BaHUSL.

Jlekuun

1 1 | OcHOBHBIC MOHATHS XUMHUU

2 2

OCHOBHBIE 3aKOHBI XMMHUU.

IlpakTHYecKHe 3aHATHA

Nel PacyeTHble 3a/1aui HA HAXOXKIIEHIE MACCOBOM JOJIH.

CamocrosiTejibHas padorTa

CocraBneHue XuMHUeCKUx Gpopmyn o BajgeHTHOCTH. (PaboTa ¢ KHUTOH,
KOHCIIEKTOM. )

WWININN P W

Conep:xanue yueOHoro marepuaina: [lepuoanueckuii 3akon /. 1. Menneneesa. Otkpoitue . U.
MenneneeBsiM [leproauueckoro 3akona. Ilepuoanueckuit 3akon B popmynuposke /1. 1.
Menneneesa. [lepuoanueckas TabauIa XUMUUYECKHX 3JIEMEHTOB — rpaduieckoe 0ToOpakeHue
nepruoandeckoro 3akoHa. CTpyKTypa NepruoInIecKOl TaOIHUIIbI: TIEPHUOIBI (MasIble U OOJIBIIHE),
rpynsl (rnaBHas U nodbounas). Ctpoenue aroma u [lepuoanueckuii 3akon J[.1. Menneneesa. Atom
—CJIOXHAas JacTuIa. Sapo (MpOTOHBI U HEUTPOHBI) U AIIEKTpOHHAsE 0000uka. M3otomnbl. CTpoeHue
HJIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB MaJIbIX MeproJjoB. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX
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HaumeHoBaHue pa3jie/ioB
H TeEM

Ne Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKne padoThl,
3aHATHUSA CaMOCTOSITe/IbHASL padoTa yyauuxcs,

O0BbeM
4acoB

000J10Y€K aTOMOB AJIEMEHTOB OOJIBIIKX MEPUOI0B (TIEPEXOAHBIX IeMeHTOB). [ToHsTHE 00
opouTaX: s-, p - U d-opOuTaATU. DNEKTPOHHBIC KOHPUTYPALIUKA ATOMOB XHMHUYECKUX JIEMEHTOB.
CoBpemennas popmynupoBka [leproanueckoro 3akona. 3nauenue I[lepuonuyeckoro 3aKoHa u
Ilepnonnueckoi cucTeMbl XMMUYECKUX 3J1eMeHTOB JI.J. Menneneesa uis pa3sBUTHs HAYKH U
MOHUMAHUS XMMHYECKON KapTUHBI MUpa. 3HaYCHHE MEPUOJUYECKOr0 3aKOHA U MEPUOIUYECKOM
crucTemMbl XuMudeckux 3yeMeHToB .M. MeneneeBa i pa3BUTHS HAYKU U TIOHUMaHUSI XUMHYECKON
KapTHUHBI MUDA.

Jleknuu

4 Ctpoenue aToma u nepuoandeckuii 3akon J[. 1. Meneneena.

1 | IlpakTHYecKue 3aHATHS

5 NolOmnpenenenue moyioxeHus nemMenTa B Ileproanueckoi cucreme

2 | CamocrosiTesibHAsI padoTa

CoBpemenHast popMyIHpoBKa repruoguieckoro 3akona. (Pabora ¢ yuebHuKOM,
COCTaBJICHHE KOHCIICKTA).

WIWININININ

Tema 1.3. CTpoenue
BellecTBa

Copepxxanue yyeoHoro marepuasna: Monnas xumuueckas cBa3b. KaTnoHsl, ux o0pasoBanue u3
aTOMOB B pe3yJbTaTe Mpolecca OKUCIEHHUs. AHMOHBI, UX 00pa30BaHHE U3 aTOMOB B PE3YJbTaTe
mpolecca BoccTaHOBIIeHUs. VIOHHas CBA3b KaK CBSA3b MEXKAY KaTHOHAMM U aHUOHAMU 32 CUET
AIIEKTPOCTATUYECKOT0 NpUTsKeHMs. Kinaccuukaius HOHOB: IO COCTaBy, 3HAKY 3apsijia, HATMYUIO
ruapaTHoi 00osiouku. MoHHBIE KpucTaunueckue pemeTkd. CBONCTBa BEIIECTB C HOHHBIM TUIIOM
KpHUcTalInueckoil pemeTrku. KoBaneHTHast xumMHuyeckas cBs3b. MexaHu3M 00pa30oBaHUs KOBaJIEHTHOM
CBs3M (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). DIIEKTPOOTpULIATENbHOCTE. KoBalleHTHBIE NOJIIpHAs U
HenoJsIpHast cBsi3u. KpaTHOCTh KOBaJIEHTHOM CBA3U. MOJIEKYISIpHBIE U aTOMHBIE KPUCTAJUINYECKUE
pemierku. CBOMCTBA BEHIECTB C MOJIEKYJISIPHBIMU M @aTOMHBIMU KPUCTAJUTMYECKUMU PELIETKAMHU.
Mertannuueckast cBsi3b. MeTamumueckas KpUCTAIIIMYECKasl pelIeTKa U METAIIINYECKasi XuMU4ecKas
cBs3b. PU3NUECKUE CBOMCTBA METAIJIOB. ArperaTHbIe COCTOSIHUS BEIIECTB U BOJOPOAHAS CBSI3b.
TBepaoe, xuakoe 1 razoodpa3zHoe COCTOsHUS BelecTB. [lepexos BemecTBa U3 OJHOTO arperaTHoro
cocTosiHusA B Apyroe. BogoponHas cBsa3b. UncTele BemecTBa U cMecu. [loHATHE O cMecH BeliecTs.
["'omorenHsie u rereporeHHble cmecu. CocTaB cMeceil: 00beMHasi U MaccoBas 0 KOMIIOHEHTOB
CMecH, MaccoBas 10J1s npumecel. JlucnepcHsle cucteMsl. [IoHsATHE O AUCTIEPCHON CUCTEME.
HucnepcHas ¢daza u nucnepcuonHas cpeaa. Kimaccudukamus aucnepcHsix cucrem. [lonsarue o
KOJUIOMJIHBIX cucTeMax. IlonspHOCTh CBsI3M M NOospHOCTh MosieKyabl. KonaeHcanus. TexkyuecTs.
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HaumeHoBaHue pa3jie/ioB
H TeEM

Ne Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKne padoThl,
3aHATHUSA CaMOCTOSITe/IbHASL padoTa yyauuxcs,

O0BbeM
4acoB

Bosronka. Kpucramnuzauusa. Cybnumanus u necyonumanus. AHoManuu GU3NYECKUX CBONCTB BOJIBI.
Kunkue kpuctamisl. MuHepasbl U TOpPHBIE TOPOABI KAK TPUPOIHBIE CMECU. DMYIBCUU U CYCTIICH3UU.
3omu (B ToM yucie adpo3onn) u renu. Koarymsiuus. Cunepesuc.

Jlekuun

6 1 | Monnas xumuueckas cBs3b. Kiaccudukaius HOHOB.

7 2 | KoBasieHTHAst XUMHYECKas CBsA3b. MeXaHu3M 00pa30BaHMS.

8 3 AFperaTHBIC COCTOAHMA BCUICCTB U BOAOPOJHAA CBA3b.

JlabopaTopHbie padoThl

9 1 | JIaGoparopHnas padota Nel [IpuroroBnenue cycnen3nn kapooHaTa KaJlbliis B BOJE.
Ilony4yenue 3MyabCun.

NINNININ OO

CamocrosiTesibHas padora

w

[ToaroroBka pedeparoB u npeseHranuii Ha TeMsl: [11a3ma — yerBepTOe cocTOsIHUE
BenecTBa. AMop¢HBIE BEIIECTBA B TPUPOJIE, TEXHUKE, OBITY.

Tema 1.4. Boaa.
PacrBopsbI.
DJIEKTPOJIUTHYECKASA
AUCCOLHAMSA

Conep:xanue yuyeOHOro marepuaa: Bopa. PactBopel. PactBopenue. Bopa kak pacTBOpUTEIb.
PactBopumocTs BemiecTB. HachllieHHbIE, HEHACBIIIEHHBIE, [IEPECHIIICHHBIE PAaCTBOPHI. 3aBUCUMOCTh
pPacTBOPUMOCTH Ta30B, KHJIKOCTEH M TBEPABIX BEIIECTB OT pa3IUYHBIX (hakTopoB. MaccoBas m0is
PacTBOPEHHOT'O BEILIECTBA. OJIEKTPOJIUTUYECKAsT AMCCOLMAIMS. OJIEKTPOJIUTHl U HEDJIEKTPOUTHI.
DIEKTpONUTHYECKas: Auccouranus. MexaHu3Mbl 3JEKTPOJIMTHUECKOW JUCCOLMAIIMM ISl BEIIECTB C
Pa3IMYHBIMU TUIIAMH XUMHUYECKOU CBsI3U. [ uapaTupoBaHHbIE U HETUIPATUPOBaHHBIE HOHBI. CTETeHb
AIIEKTPONIUTUYECKON Auccorualiu. CUlbHbIE U c1a0ble AMeKTPOoNUThl. OCHOBHBIC MOJIOKEHUS TEOPUU
AIIEKTPOJINTUYECKONW Aucconuanii. KHucioTbl, OCHOBaHMS W COJM Kak 3JIEKTpoJauThl. Boma kak
peareHT M Kak cpeia Mg XUMHUYECKOro mnporecca. Tumbl pacTBOpoB. COBpEMEHHBIE METO/bI
o0e33apakuBaHusl BOJbl. BKian OTE€YECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUM DJIEKTPOIUTHUECKOMN
JUCCOIMAIMU. Y CTpaHEHUE KECTKOCTU BOJIbI HA MPOMBILIUICHHBIX MPEANpUITHSIX. PacTBOpeHHne Kak
bus3uKo-xuMudeckuit mporecc. TemmoBbie 3hdexThl TpH  pacTBopeHHH. KpucTtammoruaparsl.
Pemenne 3amau Ha MaccoBYIO JI0JII0 PAaCTBOPEHHOIO BellecTBa. [IpuMeHeHHE BOABI B TEXHUYECKUX
nensix. JKecTKocTh BOJIBI M CIIOCOOBI €€ ycTpaHeHus. MuHepaibHble BOJIbI.

Jlekuun

10 1 | Bona. PactBopsl. MaccoBast 107151 paCTBOPEHHOTO BEIIIECTBA.

N

12 2 | DnexkTponuTHYecKas Aucconuanys. MexaHu3Mbl AJIEKTPOIUTHIECKON
JIUCCOIAAIINH.
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HaumeHoBaHue pa3jie/ioB
H TeEM

Ne Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKne padoThl,
3aHATHUSA CaMOCTOSITe/IbHASL padoTa yyauuxcs,

O0BbeM
4acoB

Tema 1.5. Knaccuduxka-
HHs HEOPraHu-
YeCcKHX COeTUHEHH U UX
CBOliCTBa

JlaGoparopHble padoThbI

11 Jlaboparopnas pabota Ne2. [IpuroroBneHue pacTBopa 3aJaHHON KOHIICHTPAITHH.

3 | CamocTosiTeIbHAsI padoTa

[ToaroroBka pedeparoB u npe3eHTauii Ha TeMbl: PacTBOpBI BOKPYT Hac.

Conep:xxkanue ydeOHoro wmarepuasa: Oxcunbl uW ux  cBoiictBa. ConeoOpasyromme
HeconeoOpasytome okcuabl. OCHOBHBIE, aM(OTEpHbIE M KHCJIOTHBIE OKCHIBL. 3aBUCHUMOCTb
XapakTepa OKCHJAa OT CTENEeHU OKHUCIIEHHsS OOpa3yloIlero ero Meramia. XUMUYECKHEe CBONCTBA
okcnaoB. llomyuenne oxcupoB. Kwuciorel M ux cBoWcTBa. KHCIOTBI Kak 3JIEKTPOIUTHI, HUX
KIaccupUKalusg IO pa3IuYHbIM MpHU3HaKaM. XHMHUYECKHE CBONCTBAa KHUCJIOT B CBETE€ TEOPUU
AIIEKTPOIUTUIECKOH mucconmanni. OCOOCHHOCTH B3aWMOJICHCTBHS KOHIIEHTPUPOBAHHOW CEPHOH H
A30THOU KHUCIOT ¢ MeTauiaMyd. OCHOBHBIE CITOCOOBI MOTY4YeHUs KUCIOThl. OCHOBaHUS U UX CBOWCTBA.
OcHOBaHMSI Kak »3JEKTPOJHTHI, HMX KiIacCH(UKAIUS TO pa3IUuYHBIM NpU3HAKaM. XHUMHYECKHUE
CBOMCTBA OCHOBAaHMM B CBE€TE€ TEOPUM DJIEKTPOIUTHUYECKOM auccouuanuu. PaznoxxeHue
HEpPAaCTBOPUMBIX B BOJI€ OCHOBaHHUU. OCHOBHBIE CHOCOOBI TOJyuyeHuss ocHoBaHuUU. Conmu U UX
cBoiictBa. Conn kak 3yekTponauTsl. Conu CpelHUE, KHUCIble U OCHOBHBIE. XMMHYECKHE CBOMCTBA
coJiell B CBETE€ TEOPUHU AIIEKTPOJIUTUYECKON Auccoruanuu. CrocoObl momydyeHus coseld. I'maponus
coneit. IlpaBuna paz0aBiIeHHS CEPHOH  KHUCIOTHI. Hcnonb3oBaHuEe CEPHOM  KHUCIIOTHI B
IPOMBINIIEHHOCTH. EfKue menoun, uX UCIojab30BaHUE B MPOMBIIITIEHHOCTH. ["alieHas v HerameHas
U3BECTh, MX NMPUMEHEHHE B CTpouTenbeTBe. I'unc u anebactp, runcosanue. [lonstue o pH pactBopa.
Kucnornas, menounasi, HeWTpanbHas cpena pacTtBopoB. CepHas KHUCIOTa — «XJIe0 XUMHYECKOU
IPOMBIIIJICHHOCTHY. VCIoIb30BaHNEe MUHEPAIBHBIX KUCJIOT Ha MPEANPUATHIX PA3IUYHOTO MPOQUIIs.
Oxcuapl ¥ cONM Kak CTpouTenabHble Matepuaibl. Mctopus runca. IloBapeHHas cosib Kak XUMUYECKOE
CBIPbE.

Jlekuun

13 1 | XuMudeckue cBOWCTBA KUCIOT U OCHOBAHUI B CBETE TEOPUH DIICKTPOIUTUIECCKON
JIUCCOIAAIIHH.

N

14 2 | XuMu4yecKue CBOMCTBA COJICH B CBETE TCOpHUU BHCKTPOHHTHQGCKOﬁ JUCCOMaIu.

JlabopaTopHbie padoThl

15 JlaGopaTtopnast pabota Ne3. McnipiTaHre pacTBOPOB KUCJIOT HHIUKATOPAMH.

w

16 JlaGopatopHas pabota Ned4. McnipiTanue pacTBOPOB I11I€104el HHIMKATOPaMHU.

4 | CamocrosiTesibHasi padoTa

WININBAIN
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HaumeHoBaHue pa3jie/ioB
H TeEM

Ne Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKne padoThl,
3aHATHUSA CaMOCTOSITe/IbHASL padoTa yyauuxcs,

O0BbeM
4acoB

Tema 1.6. XumMuueckue
peakiuun

Tema 1.7. Merasuibl 1
HEeMeTaAJIbI

[ToaroroBka pedepaToB u npe3eHTauii Ha TeMbl: OKCHJIBI M IX CBOKCTBA.
MHuoronvkuii KapOOHAT KAIBIHS: B MPUPOE, B TPOMBIIIJICHHOCTH, B OBITY.

Conep:xxanue yueoHoro matepuasna: Kimaccupukanus XuMHIeCKUX peakiuil. Peakuun coequHeHus,
pasiiokeHus, 3aMmenienus, oomena. Karanuruueckue peakiuu. OOpaTiuMble 1 HEOOpaTUMBbIE PEAKIINU.
['oMoreHHbIE U T€TEPOreHHBIE PEAKIIMH. DK30TEPMUYECKUE U SHAOTEPMHUUYECKUE peakMU. TeroBoi
3 peKT XuMHIecKuX peakuuii. TepMoxumudeckue ypaBHeHus1. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. CreneHb okuciaeHuss. OKUCIUTENb U BOCCTAHOBJIEHNE. BOCCTaHOBUTEIND U OKUCIICHUE.
MeTto/1 351eKTPOHHOTO OanaHca JUIsl COCTaBJICHUS YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. CKOpOCTh XUMUYECKUX peakuuil. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEAKIUI. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKUX PEAKIHI OT PA3ITUYHBIX (PAKTOPOB: MPUPOIBI PEArupyIOIINX BEUIECTB, HX
KOHLEHTPALUH, TEMIIEPATypPbl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaJIM3aTOPOB.
OOpaTtuMocTh XMMHUECKHUX peakiuil. O0paTuMble U HeoOpaTUMbIE peaKIMU. XUMUYECKOE
paBHOBecHE U cr1oco0bl ero cmereHus. [lonarue 06 anexkrponause. DIEKTPOIU3 PACILUIaBOB.
DNEKTPOIN3 PACTBOPOB. DNEKTPOIUTUYECKOE MTOJIyueHUE antoMuHMs. [IpakTuyeckoe npuMeHeHne
anekTponusa. 'anbBanomnactuka. [aneBanocrerus. PagunupoBanue nBeTHbIX MeTayioB. Katamus.
['omorenHsbIe U reTeporeHHble KaTanu3aTopsl. [lpomoropsl. Karanutnueckue sap1. UHruOUTOpHI.
ITpon3BOACTBO aMMHUaKa: ChIpbe, annapaTypa, Hay4HbIE IPUHIUIIBI

Jlekuun

17 1 | Knaccudukanust XumMuyeckux peakiuuil. OKUCIUTENIBHO -BOCCTAHOBUTENIbHBIE
PEAKIIHH.

BTOPOU CEMECTP

HpaKTuquKue 3aHATHSA

1/18 1 | Ilpaktuueckas pabora Ne3.Cocrapnenue ypaHenuit OBP.

JlabopaTopHblie padoThl

2/19 1 | JIaGoparopHnas pabota Ne5. Peakuust 3amelieHust Meiu ’ejie30M B pacTBOpE
MEJIHOTO KyHopoca.

CamocrosiTesibHas pabora

CocraBieHrne OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. (Pabora ¢ KHUTOMH,
KOHCIIEKTOM. )

Copep:xanue yuedOHOro marepuana: Meramibsl. OcoOOEHHOCTH CTPOSHHSI aTOMOB U KPUCTAJIIOB.
duznyeckue cpoiicTBa MeTayioB. Kiaccudukaliys MeTaJlsioB 10 pa3InyHbIM IpHU3HAKaM.

11
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HaumeHoBaHue pa3jie/ioB
H TeEM

Ne Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKne padoThl,
3aHATHUSA CaMOCTOSITe/IbHASL padoTa yyauuxcs,

O0BbeM
4acoB

XHUMHYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUN P HAPSHKEHUI METAILIIOB.
Mertamiorepmus. Obue crnocoObl moaydeHus MeTauioB. [loHATHE 0 METaUTypIruu.
[TupomeTamyprus, THAPOMETAIITYPris U dJeKTpoMeTainyprust. CriiaBbl YEpHBIE U LIBETHBIE.
Hewmeramner. Oco6eHHOCTH CTpOEHUst aTOMOB. HemeTaisl — mpocThie BelecTBa. 3aBUCUMOCTh
CBOICTB raJIor€HOB OT WX MOJOXEHHS B epuoandeckon cucteme. OKUCITUTENbHbIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT UX IOJIOXKEHUS B PSAAY
3MEKTpoOTpUIIaTeNbHOCTU. KOppo3ust METaIoB: XUMHUYECKast U ANEKTPOXUMUYECKasi. 3aBUCUMOCTD
CKOPOCTH KOPPO3UU OT YCJIIOBHI OKpy:katomiei cpenbl. Kinaccudukaius KOppo3uu METAILIOB TI0
pa3auuHbIM npu3HakaMm. CrocoObl 3aIUTEl METAIIOB OT KOppo3uu. [Ipon3BoICTBO UyryHa U CTaJH.
[Toryuenue HemMeTaUI0B (PPAKIMOHHON MEPErOHKOMN KHUIKOTO BO3yXa U JIEKTPOIM30M PaCTBOPOB
WIM PacIiaBoOB JIEKTPoauTOB. CHIIMKAaTHAS IPOMBILUIEHHOCTh. [Ipon3BOICTBO CEpHON KHCIOTHI
HcTopust momydeHus ¥ MPOU3BOICTBA ATIOMHUHHUS. DIIEKTPOIUTHIECKOE TOJyuyeHUE U paduHUPOBAHUE
Menu. JKu3Hb U aestenbHocTh [, J[3BU. Posib METaIUIOB B MICTOPHUM YEIOBEYECKOW LIMBUJIA3ALIMH.
HcTopust oredecTBeHHOM YepHOU MeTaimypruu. Victopus oTeuecTBEHHON [[BETHOM METAJLTypIrHH.
CoBpeMeHHOE METAJUTyprUYeCcKOe MPonu3BoAcTBO. CHenualbHOCTH, CBSI3aHHbIE C 00pabOTKOMI
MeTaJII0B. Posib METaIOB U CIIIIaBOB B HAYYHO-TEXHUUYECKOM Iporpecce. Koppos3us meTamios u
CIOCOOBI 3alUTHI OT KOppo3uu. MHepTHBIe (1n 61aropoaHsbie ras3sl). [loarpymnmna ranoreHos, ee
XapaKTEepUCTHKA, CBOMCTBA rajnoreHoB. [loarpynna kucnopoaa u cepsl, MX aJlJIOTPOIIHbBIE
BugousmeHenus. [loarpynna yrinepona. AacopOoHHas CHOCOOHOCTh aKTUBUPOBAHHOTO YIS
(ITogrotoBka pedepaTUBHBIX COOOIIECHHIT)

Jleknuu

3/20 1 | Meraymel. O6mue crmocoObl MOTYYCHHS] METAJIIOB.

5/22 2 | Hemeramnel. OKHCIIUTENBHBIC 1 BOCCTAHOBUTEIBHEIC CBOMCTBA HEMETAILIIOB.

Cemunap

4/21 1 | Cemunap Nel. Meransl

JlaGoparopHbie padoThbI

6/23 1 | JJaboparopHas pabota Ne6.3akanka u oTiyck ctayiu. PacriozHaBanue pya xenesa.

CamocrosiTeibHas padora

3amuTa MEeTauioB OT KOPPO3HUH.
AncopOuroHHasi cmocoOHOCTh akTHBUpOoBaHHOTO yris. ([ToaroroBka
pedepaTUBHBIX COOOIIICHMIA)

WIWINININNININ| A
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HaumeHoBaHue pa3jie/ioB
H TeEM

Ne Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKne padoThl,
3aHATHUSA CaMOCTOSITe/IbHASL padoTa yyauuxcs,

O0BbeM
4acoB

Pasznea 2. Oprannyeckast
XHUMHUSA
Tema 2.1 OcHOBHBIE
MOHATHS OPTraHUYeCKOM
XHMHUH U Teopusi
CTPOEHUS OPraHUYeCcKHX
coeIuHeHu

Tema 2.2. Yraesogopoasl
U UX NPUPOIHBIE
HCTOYHUKH

Conep:xkanue yueOHoro marepuasa: [Ipeamer opranndeckoi xumui. [Ipupoiabie, HCKyCCTBEHHbBIE
Y CUHTETUYECKUE OpraHndeckue BemecTsa. CpaBHEHHE OPraHUYECKUX BELIECTB C HEOPIaHUUYECKUMHU.
BanenTHocTh. XMMHUECKOE CTPOCHUE KAK MOPSIIOK COCAUHEHUS aTOMOB B MOJIEKYJIBI 110
BaJICHTHOCTH. Teopusi CTpoeHUs opranndeckux coennneHui A. M. byrnepoBa. OCHOBHbIE
HOJIOKEHUS TEOPUU XUMUYECKOT0 cTpoeHust. M3omepust u uzomepsl. XuMudeckue GopMyIibl U
MOJIENIN MOJIEKYI B opranndeckoit xumun. Knaccugukamnus oprannyeckux BemecTs. Knaccudukanus
BEILIECTB 110 CTPOSHUIO YIJIEPOIHOr0 CKeJIeTa M HATMYUIO (YHKIMOHAIBHBIX Ipynn. ['omosoru u
romosorusi. OcHoBHble npuHLUIBI HOMeHKIaTypsl [UPAC. Knaccuduxanus peakuuii B
OpraHu4eckoil xumuu. Peakuuu nprucoeuHeHus (TMApUPOBAHNUS, TAJIOT€HUPOBAHUS,
THJIPOTraJIOreHUPOBaHUS, IHpaTalun). Peakuuu otiensienus (1erujpupoBaHus,
JeTUIporajloreHupoBanus, Aeruaparanun). Peakunn 3amemenus. Peakiuu nsomepuzauuu. [lonarue
o cyOcTpaTte u pearente. Peakiiuu OKHUCIEHUS U BOCCTAaHOBJICHUS OpraHn4ecKux BeecTB. CpaBHEHUE
KJIaccu(pUKaUU COSTMHEHNN M KJIACCH(PHUKAINY PEeaKIuii B HEOPraHUIECKON U OpraHunYeCKOH
XUMUH.

Jleknuu

7124 1 | Teopus crpoeHus oprannyeckux coeauHenuit A.M. byrneposa.

JlabopaTopHblie padoThl

8/25 1 | JlaboparopHas pabota Ne7. M3rotoBieHure MoeNIeH MOJICKYJT OPTaHHIECKUX
BEIIIECTB.

NININDN

CamocrosiTejibHas padorTa

o

2 | [loaroroBka pedepaToB U Npe3eHTALUN HA TEMBI:
Teopus crpoenust oprannueckux coequnennit A. M. bytieposa. CoBpeMeHHbIe
IIPEICTABJICHNS O TEOPUU XUMHUYECKOIO CTPOCHHS.

Conep:xxanue yueOHOro MaTepuasa: ATkanbl. AJIKaHbI: TOMOJIOTHYECKUHN Psijl, U30MEPHUS U
HOMEHKJIaTypa aJIKaHOB. XMMUYECKHE CBOMCTBA aIKaHOB (METaHa, dTaHa): TOPEHHE, 3aMelIeHHE,
pasyiokKeHue, neruipupoBanre. [ [puMeHeHne ankaHoB HA OCHOBE CBOMCTB. AJIKEHBI. DTUJIEH, €T0
noJTyueHue (IeruIpupoBaHUEM dTaHa, IEMOIMMEpH3aIeil MOMUITUIeHa). [ oMonorndeckuii psi,
M30MEPHS, HOMEHKJIATypa AJIKEHOB. XMMUYECKUE CBOMCTBA ATUJICHA: TOPEHNE, KAYECTBEHHBIE
peakiuu (oOecuBeunBaHue OPOMHOMN BOJBI M pacTBOpa MepMaHTaHaTa Kajius), THApaTalus,
nonuMepusanus. [Ipumenenne 3TuineHa Ha OCHOBE CBOMCTB. [[nensl u kayuyku. [lonarue o nuenax
KaK yrJeBOJ0POJIax C ABYMsI IBOMHBIMU CBsI3AMH. CONPsKEHHbIE AUEHBbl. XMUMUUYECKHE CBOMCTBA

12
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HaumeHoBaHue pa3jie/ioB
H TeEM

Ne Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKne padoThl,
3aHATHUSA CaMOCTOSITe/IbHASL padoTa yyauuxcs,

O0BbeM
4acoB

Tema2.3.
Kucsopoacoaepxamme
OpraHMvecKue
COCAUHCHUA

Oyraauena-1,3 u u3onpena: odeclBeunBanue OPOMHON BOJBI U MOJTUMEPHU3aIUs B KaydyKH.
Harypanbublii 1 cuHTeTHYECKHE KayuykH. Pe3una. Ankunbl. AnetwieH. XMMHUECKHUE CBOMCTBA
aleTHIIeHa: TOpeHue, o0ecBeUrBaHe OPOMHOM BOJIbI, IPUCOEAUHEHUE XJIOPOBOIOPOIa U
ruaparanys. [[puMeHeHue aeTuiieHa Ha OCHOBE CBOMCTB. MeKKiIaccoBasi H30Mepus € alKaJUeHaAMU.
Apenbl. benzon. Xumuueckue cBoicTBa O€H307a: TOpPEHUE, PeaKlMK 3aMelIeHHs (raJloreHHpPOBaHue,
HutpoBanue). [I[pumenenne OeH30i1a Ha OCHOBE CBOMCTB. [IpupoaHbIe HCTOYHUKH YTII€BOJIO0POIOB.
[TpuponHsIii ra3: cocras, puMeHeHune B kauecTe ToruinBa. Hedts. CocTtaB u nepepabotka HedTu.
[Teperonka vedru. Hedrenpoaykrel. Yromns. [lepepaboTka yriis: KOKCOBaHUE YIIIs, Ta3U(UKAIINS,
ruaporenusanus. Kokcossrii ras. [Ipasmio B.B. MapkopaukoBa. Knaccudukanus v Ha3HaYCHHE
kayuaykoB. Kinaccudukanus u Ha3HaueHue pe3nH. Bynkanuzanus kayuyka. [lonydenue anerunena
IUPOJIM30M METaHa U KapOUAHBIM criocoOoM. Peakius noiaumepusanny BUHUIXIOPUAA.
[TonuBUHUIXTIOPUA U €ro NpuMeHeHue. Tpumepusanus anetunena B 6ensol. [lonsarue o6
sKcTpakiuu. BocctaHoBieHne HUTpoOEH301a B aHWIMH. ['oMonorudeckuii psjg apeHos. Tomyout.
HutpoBanue Tonyona. Tpotun. OCHOBHBIE HANIPaBJICHUS TPOMBIIITICHHON TepepabOTKH MPUPOTHOTO
ra3a. [lonyTHbIil HEQTsIHOM Ta3, ero nepepadotka. [Iporeccsl mpoMbIIIeHHON IepepaboTKu HEPTH:
KPEKUHT, pupopMHUHT. OKTaHOBOE YUCIIO OEH3MHOB M OKTAaHOBOE YHCJIO AU3EIBHOIO TOIUIMBA.
KokcoxnMuueckoe Mpon3BOACTBO U €r0 MPOYKIUSI.

Jlekuun

9/26 1 | AnkaHbl: TOMOJIOTHYECKUH psiji, ©30MEPHsI U HOMEHKJIaTypa

10/27 2 | AnkeHbl. DTUJICH, €T0 MoydeHne. AJTKUHBI. AIIETHIICH.

Cemunap

11/28 1 | Cemunap Ne2 IlpupoHble HCTOUYHUKHU YIIIEBOJOPOJIOB.

JlaboparopHblie padoThl.

12/29 1 | JJaboparopHas pabota Ne§ O3HakoMIIEHHE C KOJJIEKIMEeH 00pa3oB HePTH U
MIPOJYKTOB €€ nepepaboTKu.

NINNINININ| A

CamocrosiTeibHas padora

SN

[ToaroroBka pedepatoB u mpe3eHTanuidi Ha TeMbl: Apensl. [IpupoaHbIe HCTOYHUKH
YIJIEBOAOPOAOB. YTIIEBOABI U UX POJIb B dKUBOW MPUPOJIE.

Conep:xanue yueonoro marepuana: Cruptel. [lomydenne stanona OpoKeHHEM TITIOKO3bI U
rupaTanuei stuieHa. [ uapokcuiabpHas rpynmna kak GyHKimoHansHas. [loHaTue o mpeneabHbIX
OJIHOATOMHBIX CIUPTaX. XUMHUICCKUE CBOWCTBA ITAHOJA: B3aUMOJICHCTBUE C HATPHEM, 00pa3oBaHUE

15
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HaumeHoBaHue pa3jie/ioB
H TeEM

Ne Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKne padoThl,
3aHATHUSA CaMOCTOSITe/IbHASL padoTa yyauuxcs,

O0BbeM
4acoB

IPOCTBIX U CIOXKHBIX 3(UPOB, OKUCIEHHE B anbaerui. [IpuMeHenne 3TaHosa Ha OCHOBE CBOWCTB.
AJIKOroim3Mm, ero MocjieACTBHs ISl OpraHu3Ma 4elloBeKa U IpeaynpexaeHue. [ nunepun kak
IPEJCTaBUTENIb MHOIOATOMHBIX clIUPTOB. KauecTBeHHas peakiiysi HA MHOIOaTOMHBIE CITUPTHI.
[Tpumenenue raunepuna. Genon. Pusznveckrue 1 XUMUUYECKUE CBOICTBA (eHONa. BzanMHoe BiusHue
aTOMOB B MOJIeKyJie (peHoJIa: B3auMOJIeHCTBUE C THIPOKCUAOM HATPUS U a30THON KUCIIOTOM.
[Tpumenenue GpeHona Ha OCHOBE CBOMCTB. Anblerusl. [lonsTre 00 anpaernnax. AnbaeruaHas
rpymnmna kKak ¢yHKIHoHaIbHast. @opMaibIeru] U ero CBONCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO
KHCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOUIMI criupT. [lonydyeHne anbieruioB OKUCIEHUEM
COOTBETCTBYIOLIMX CUPTOB. [IpumMeHenue Gpopmainbaeruia Ha OcHOBe ero cBoicTB. KapOoHOBbIE
kucinoTsl. [TonsTre o kapOOHOBBIX KucioTax. KapOokcunbpHas rpynmna Kak GyHKIMOHAIbHAS.
["oMonornyeckut psji IpeaesibHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. [losyueHne kapOOHOBBIX
KHCJIOT OKUCIIEHUEM allbJIerUI0B. XMMHUYECKHE CBOMCTBA YKCYCHOM KMCIIOTHI: 00IIME CBOWCTBA €
MUHEpAJIbHBIMU KUCIIOTAMH M Peakius dSTeprudukanuu. [[ppumeHenne yKCycHO# KHUCIOTH Ha OCHOBE
CBOMWCTB. BbIciIne xupHble KMUCIOTHI: Ha IPUMEpE NAIbMUTHHOBOM U cTeapuHOBOM. Cll03KHBIE 3(PUPBI
1 kupbl. [lomyuenue cnoxxHbIX 3¢upoB peakueit arepudukanuu. CioxHble 3QUpPbI B IPUPOIE, UX
3HayeHue. [IpumMeHeHune ciI0XKHbIX 3PUPOB HA OCHOBE CBOUCTB. JKUPBI Kak CII0KHBIE H(PHUPHI.
Knaccudukanus xupoB. XUMHUYECKHE CBOMCTBA dKUPOB: THAPOJIU3 U TUIPUPOBAHHUE KUAKUX KUPOB.
[TpuMeHeHMe )XKUPOB Ha OCHOBE CBOMCTB. Mblia. YTiaeBoAbl. YTIIEBObI, MX KIaCCUPUKAIM:
MOHOCaxapusl (TJIF0K03a, GPYKTO3a); JUcaxapuibl (caxaposa) U Mmojaucaxapusl (Kpaxmai u
LEeJUTI0J103a). [ TIF0K03a — BEIIeCTBO ¢ IBOMCTBEHHOM (DyHKIMEN albAeru10CIupT. XUMHYECKHUE
CBOICTBa IIIOKO3bI: OKUCIICHHE B TIIOKOHOBYIO KUCJIOTY, BOCCTAHOBJIEHUE B COPOUT, CIIMPTOBOE
Oposxenue. IIpumeHeHne r1I0K03bl HA OCHOBE CBOMCTB. 3HaU€HUE YIIIEBOJIOB B KHBOW NPUPOAE U
KU3HU yenoBeka. [IoHsATHe 0 peakusax MOoJIMKOHACHCAUU U THAPOJIN3a Ha IpUMEpe B3auMOIpeBpa-
IICHUI: III0K03a — NoJincaxapua. MeTHIIOBBINM CIUPT U €ro UCIOJIb30BaHUE B KAUECTBE XMMHUECKOTO
chIpbsi. TOKCHYHOCTH METaHOJIa U MpaBUJIa TEXHUKH 0€30MaCHOCTH MpU padoTe ¢ HUM. DTUIICHIJIN-
KOJIb ¥ €0 IpUMeHeHHe. TOKCUYHOCTh 3TUJICHTIIUKOIIS U ITPaBHUiia TEXHUKH O€30MaCHOCTH MPU
pabote ¢ HuM. [lomydyeHue deHona U3 MPOIYKTOB KOKCOXMMUYECKOTO MTPOU3BOICTBA U U3 OEH30Ia.
[TonukonaeHcaus Gpopmaibaeruia ¢ GeHoaoM B GeHonopopMaabAeTHIHYI0 CMOTY. AIIETaIbACTH]I.
[TonsiTue o keToHax Ha mpuMepe aneroHa. [I[pumMeHeHue aleToHa B TEXHUKE U TPOMBIIIIICHHOCTH.
MHoroo0pa3ue kapOOHOBBIX KUCIIOT (I1aBEIE€BOM KHCIOTHI KaK JByXOCHOBHOM, aKpHIOBOM KHCIOTHI
KaK HeMmpeaebHON, OEH30IHOM KMCIOTHI Kak apomaTudeckoil). [lmenkooOpa3yrorme maciaa. 3aMeHa
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HaumeHoBaHue pa3jie/ioB
H TeEM

Ne Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKne padoThl,
3aHATHUSA CaMOCTOSITe/IbHASL padoTa yyauuxcs,

O0BbeM
4acoB

Tema 2.4.
A3zoTcoaepaxauue
OpraHu4ecKue
coequHenus. [lonumepsl

JKUPOB B TeXHUKE HenuuieBbIM chipbeM. CMC. MosoyHokucII0e OpOKEHUE TITFOKO3BI.
Kucnomonounsie npoaykrsl. CusocoBanue kopmos. HurpoBanue 1iemitonossl. [Tupokcummy.

Jlexnun

13/30 Crupthl. Xumuueckue cBoiictsa. denod.

14/31 KapOoHOBBIE KHUCITOTHI.

15/32

Crnoxuble 3hUpsl 1 KUPbl. XUMUYECKHE CBOWCTBA.

BAWIN|F-

16/33 VYriieBoibl, MX Kiaccudukanys. XMMHYECKUE CBOMCTBA.

JlabopaTopHblie padoThbI.

17/34

[EEN

JlaGopatopHnast pabota Ne9. PacTBopenue riaureprHa B BOJI€ U B3aUMOJICHCTBUE C
ruapokcuaoM meau(Il).

NINININININ| 0O

CamocrosiTesibHas padora

o1

5 | [loaroroBka pedepaToB U NMPE3CHTALUIN HA TEMBI:
3HaueHUE YIIIEBOIOB B KUBOU MPUPOC U KU3HU UeIoBeka. MeTaHOI: XeMOPUITHS
1 xemodoOous.

Conep:xxanue yueoOHoro marepuana: Amunsl. [lonstue 00 amunax. AnudaTudeckue aMUHbI, UX
KJaccu(UKalvs 1 HOMEHKIIaTypa. AHUJIMH Kak opranndeckoe ocHoBanue. [lomyuenue anunmHa u3
HUTpoOeH3oma. [IpumeHeHne aHuIMHA HA OCHOBE CBOMCTB. AMUHOKHUCIIOTHI. AMHHOKHUCIIOTHI Kak

aM(I)OTepHBIe I[I/ICI)YHKI_II/IOHB.J'IBHBIG OpTaHU4YC€CKUC COCAUHCHUS. XHWMHUYECKHE CBOMCTBA aMHUHOKHCIOT:

B3aMMOJIEICTBHE CO 1IEI0YaMH, KUCIOTaMHU U APYT C IPYroM (peakiiysi MOJIUKOH IEHCAIINH )
[TentuaHas cBsA3b U monunenTU sl IIpuMeHeHne aMHHOKHCIIOT Ha OCHOBE CBOMCTB. benku.
[lepBu4Has, BTOpHYHAsSI, TPETUYHAS CTPYKTYPHI OETTKOB. XUMHUYECKHE CBOHCTBA OEITKOB: TOPEHHE,
JIeHaTypalus, TUIPOJIn3, [IBETHbIE peakuuu. bruonornyeckue ¢pynkuuu 6enkos. [Tomumepsl. benku u
noJsrcaxapuabl Kak Ouononumepsl. [lnactmaccer. [lonydeHne momuMepoB peakiuei mormmMepu3aim
U TOJIMKOHIeHcauu. TepMomacTUuHbIe U TEpMOpEeaKkTUBHBIE I1acTMacchl. [Ipencrasurenu
ractMace. BosokHa, ux kmaccudukanms. [lonydenne BoaokoH. OTaeabHbBIE TPEICTABUTENN
XUMHUYECKHUX BOJIOKOH. AMUHOKAIIPOHOBAs KUCIoTa. KanmpoH kak mpeIcTaBUTENb MOJUaMUTHBIX
BOJIOKOH. Vcrionp30BaHme THAPOIIN3a OEITKOB B TPOMBIIICHHOCTH. [IOMTMBHHIIXIIOPHT,
nonuteTpadropaTuieH (teduion). GeHomodopmanbaeruHbie miactMaccesl. Lemmymnona.
[TpombITIITIEHHOE MTPON3BOICTBO XUMHUYECKUX BOJIOKOH.

15

‘ ‘ Jlekuun
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HaumeHoBaHue pa3jie/ioB Ne Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKne padoThl, Oo0bem
U TeM 3aHATHA caMoCTosITeJIbHAs padoTa yyamuxcs, 4acoB
18/35 AmuHBI. AMUHOKHCIIOTHI. benku. Xumuyeckue cBoiicTBa 0€IKOB (PYHKITUN OCIIKOB 2
19/36 [Tonumepst [TnacTmMacchi. 2
CeMuHapsbl 2
20/37 Ne3 Bonokna, nx knaccudukanus. [Tonmydenne BonokoH. OTaenbHbIe 2
NPEJICTABUTENIN XUMUYECKUX BOJIOKOH.
JlabopaTopHbie padoThl 3
21/38 Jlaboparopnas pabota Nel(Q. PacrBopenue 6enkoB B Boje. OOHapyKeHHE OEJIKOB. 2
22/39 JlabopaTtopHnast pabora Nel 1. Pacro3zHaBaHue miacTMacc ¥ BOJIOKOH. 1
CamocrosiTesibHas pabora 5
[ToaroroBka pedeparoB v Mpe3CHTAINI HA TEMBI: 5
[TenTumHas cBs3b ¥ moHenTUABL. OTAETbHBIC IPEICTABUTEIIN XUMHYECKUX
BOJIOKOH.
22/39 IIpomeskyTouHasi arTecTanus: 1 epeHInPOBAHHBIHN 3a4eT. 1

Bcero uacos

117
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4. YCJIOBUSI PEAJTU3AIIAN ITPOT PAMMBI YUYEBHOI
JUCHUILIAHBI

4.1. TpebGoBanusi K MATEPUATIBLHO-TEXHUYECKOMY 00ecIedeHuI0

Peanuzanus nporpaMMbl TUCHUTLIMHBI IPEATIONAracT HAIMIUE yaeOHOTO
KaOWHETA XUMHUU.

[ToaroToBKa BHEAyAMTOPHOM PabOTHI JOKHA OOECIEYMBATHCS JOCTYIIOM
Ka)XJ1I0ro oOyyaromierocs kK 6azam JaHHBIX U OuMOnroTeuHbIM GoHaaM. Bo Bpems
CaMOCTOSATEILHON TIMOATOTOBKH, OOyYarOIIHEeCsS JOJDKHBI OBITh 00eCIIeUeHBI
JOCTYTIOM K ceTu IHTepHeT.

O6opynoBaHue yueOHOTO KaOMHETA:
— MO0CaJOYHbIE MECTA MO KOJUYECTBY 00YUaAOIINUXCS;
— pabouee MecTO IpenogaBaTes;
— KOMIUIEKT Y4€OHO-HAIJISITHBIX TTOCOOMIA.
— DNEKTPOXUMHUUYECKUI PSiJl HANIPSKEHHUI METAJIOB
— Komeknusa criaBos
— Komnekuus npoayKToB nepepadOTKH yIiis
— MunepanbHbie ya1o0peHus
— XUMMHMUYECKUE PEaKTUBbI, XUMHUYECKasi IOCyAa, HarpeBaTEIbHbIC
pUOOPBHI.
— Anreuka
— 3alUTHBIE OYKH, IEPUYATKH.
— Or"erymurenb

TexHuueckue cpeacTra 00ydeHus:
— TIEPCOHAIBHBINA KOMIIBIOTED;
—  MYJIBTUMEIUHHOE 000pyAOBaHHE.

4.2. O6mme TPpeOOBaAHUA K OpPraHu3anuu o0pa3oBareJIbHOM
HeSITeJIbHOCTH

OcBoenne oOyJaromUMUCA Y4eOHOW ITUCIUIUIMHBI MOXKET MPOXOJIUTH B
YCIIOBUSIX ~ CO3JIaHHOM 00pa3oBaTelbHOM cpeapl Kak B 00pa3oBaTEbHOU
opraHu3anuu (y9pexaeHnm), TaK U B OPTaHU3AIUAX, COOTBETCTBYIOMIUX MPOQIITIO
y4eOHOMN JTUCIUIUIAHEI.

[IpenonaBanue y4eOHON IUCHUIUIMHBI JOJDKHO HOCHUTH MPAKTUUYECKYHO
HalpaBJICHHOCTb. B mporecce  mpakTHYeCKHX / JTJaDOpaTOPHBIX  3aHATHH
oOy4aroniyecs: 3aKkpervisioT U YIIyOJSIFOT 3HaHUs, MPUOOPETAIOT HEOOXOUMBbIE
npodecCHOHATbHBIE YMEHHUSI 1 HABBIKH.

N3yuyenue Takux o011e00pa3oBaTeNIbHbIX JUCHUIUIMH Kak «Maremarnkay,
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«Pu3muka», «IKOJOTHUS» JODKHO MPEIIeCTBOBATh OCBOCHHUIO  Y4eOHOM
JTUCUUIUIMHBI WU U3y4daeTcs MMapajulesibHoO.

Teopetnueckue, J1abopaTOpHbIE UM NPAKTHUUECKUE 3aHATUSA  JOJDKHBI
IPOBOAUTHCS B yU€OHOM KaOWHETE XUMUU.

Texyumuii KOHTpOib OOy4YeHHS W IPOMEXKYTOUHAs aTTECTalUsl JOJIKHBI
CKJIa/IbIBaThCS U3 CIEAYIOIIUX KOMIIOHEHTOB:

TEeKYIUMA KOHTPOJIb: ONpPOC OOYyYAONIMXCS Ha 3aHATUAX, MPOBEACHUE
TECTUPOBaHUS, 0(HOpPMIICHHE OTYETOB MO Ja00paTOPHBIM paboTam H T.1.

NMPOMEKYTOUYHAS aTTecTanus: AuPpPepeHINPOBAHHBIN 3a4eT.

4.3 KaapoBoe o0ecnieuyenne 00pa3oBaTejibHOIO nMpoiecca

TpebGoBanus k kBadU(pUKAIMKU TEAArOTMUECKUX KaJpOB, OCYIIECTBIISIFOITUX
peanuzamuio [IIICC3: TIIICC3 mno cnenuanbHOCTH AOJKHA OO0ECIeunBaThCs
MearOrnIeCKUMHA KaJpamH, UMEIOLITUMHU BBICIIICE oOpa3oBaHmHe,
COOTBETCTBYIOIIEE MPOPUII0 MpernojiaBacMoi y4eOHOM AUCHUIIIUHBL.  OMbIT
JEATEIbHOCTH B OpraHU3aldsIX COOTBETCTBYIOIIEH MNpodecCHOHAIbHON cdepbl
ABIIIETCS O0S3aTeNbHBIM JJI NpEerojaBaresieil, OTBEYAIOIIMX 3a OCBOCHHE
oOy4arorumcst mpodeccruoHaabHOro yuyeobHoro nukia. [IpenonaBarenu momxy4aror
JIOTIOJIHUTEIbHOE MPO¢eCcCHOHaIbHOEe 00pa30oBaHME MO IMpOorpaMMaM IMOBBIIICHHUS
KBATM(PUKALUK, B TOM YUCJIE B OpPME CTAKUPOBKH B MPOGUIBHBIX OPTaHU3AIUSIX
He pexe | pa3a B 5 Jer.

damuust, UMsI, OTYECTBO

PynakoB Bukrop Muxaiinosuy
IpenogaBaTelis

Beiciiee, JIyrauckuii rocyjapCTBEHHBIN I€1arornuecKuii
OO6pa3zoBanue uHCTUTYT, 1992 ron, nummom LIB Ne 673713, cnenuanbHOCTh
«buonorus u XuMus»

[IpenogaBaTens AMCUUILTUH OUOJIOTUSL, XMMHUSI, SKOJIOTHSI,
JKOJIOTUYECKHUE OCHOBBI IPUPOIOIIOJIB30BAHUS, YIOCTOBEPEHHUE O
noBbImeHnH kBamudukauu Nel4-014MMK/20, 05.11.2020r.,
I'OY BO JIHP «Jlyranckuii rocy1apCcTBEHHbII YHUBEPCUTET
nMmenu Biiagumupa Jlansy.

Kypcel noBeienus
KBaJTU(DUKAITIH

Kareropus,

CIIEUAIIMCT BTOPON KaTErOpUU
NEAArOTNYECKOE 3BaHHE
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4.4. HWudopmauumonHoe oOecrneyenne oO0Oy4dyeHusi (mepevyeHb

peKOMeHayeMbIX YUeOHbIX u3aaHuii, UHTepHeT-pecypcoB, 10NMOJTHUTEILHOM
JIATEPATYPHI).

OcHOBHBIE HCTOYHUKH:

1.

2.

[Ma6puensa O.C. Xumus: yueb. 1is ctya. cped. npod. yued. 3aBeaeHuit /
O.C. I'abpuemnsn, N.I'. Octpoymos. — M., 2008.

[Mabpuensa O.C. Xumus B TecTax, 3aja4ax, ynpaxHeHUIX: yued. mocooue
JUTst Ty, cpell. npod. yueOHsix 3aBeaenuii / O.C. I'abpuensn, ['.I'. JIbicoBa
- M., 2010.

["a6puensn O.C. [IpakTukyMm 1o oOuiei, HEOPraHMYECKOM U OpraHUuYECKON
XUMUHU: y4e0. mocodue s CTya. cpell. mpod. yueo. 3apeacHuii / ['abpuensH
O.C., Octpoymos N.I"., lopodeeBa H.M. — M., 2009.

["abpuensn O.C. Xumus. 10 kinacc. ba3oBbiil ypoBeHb: y4eo. s
oO1eo0pazoBar. yupexaenuii. — M., 2010.

INabpuensn O.C. Xumus. 11 knacc. ba3oBsiil ypoBeHb: yuel. s
oO1eo0pazoBar. yupexaenuii. — M., 2010.

["abpuensn O.C., Octpoymos N.I"., OctpoymoBa E.E. Oprannueckast xumus
B TECTAX, 3aJa4ax U ynpaxHeHusax. — M., 2008.

[Nabpuensn O.C., OctpoymoB W.I'., Benenckas A.I'. O6mias xumus B
TECTaX, 3a/1a4ax u ynpaxHeHusax. — M., 2008.

Ky3spmenko H.E., Epemun B.B., [TonkoB B.A. Kparkuii kypc xumun. — M.,
2000.

[Tuuyruna ['.B. Xumus u noBceHEBHAs *KU3Hb yenoBeka. — M., 2004.
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5. KOHTPOJIb Y1 OIIEHKA PE3YJIBTATOB OCBOEHUS YUEBHOM

TV CHUILIAHBI

KoHTponmb ® oOIeHKa pe3yJabTaTOB OCBOCHHUS YYCOHOW HUCIUTLIAHBI
OCYILECTBIIETCS MPENOAABATENEM IIPU IPOBEACHUM NPAKTUYECKUX 3aHATUM,
TECTUPOBAHUS, & TAKKE BBIOJIHEHHS 00YUYaIOIMMUCS WHIUBUYAbHBIX 3a/IaHUMN,

IIPOCKTOB, HCCHGHOBaHHﬁ.

Pe3yabTarhl 00yueHHs

(I)()prI H METO/Ibl KOHTPOJIA U OLICHKH

3HaTh:
- MECTO XUMHUU B COBPEMEHHOU
HAay4yHOM KapTMHE MHUPA; POJb

XUMHU B (POPMUPOBAHUH KPYro3opa
U (YyHKIMOHAIBHOH TIPaMOTHOCTH
YeJIoBeKa ISt pereHus
NPaKTHYECKHX 33]ay;

- OCHOBOIIOJIATAIOINE XHMUYECKHUE

IIOHATHA, TCOPUHU, 3aKOHBI n
3aKOHOMCPHOCTH,
- OCHOBHBIC MCTOAbI HAYYHOI'O

MO3HAHUS, UCIOJIb3YEMbIE B XUMHHU:
HaOJr0IeHue, ONMCaHue, U3MEPEHUeE,
HKCIIEPUMEHT;

- MpaBWJIa TEXHUKU OE30MaCHOCTU
IpU  HCMOJIb30BAaHUM XUMHUYECKUX

OHpOC 10 TCOPCTUICCKOMY MaTepruailry

TectupoBanue
OneHka  BBINOJIHEHUS ~ CaMOCTOSATENIBHOM  paboThI
(cocTaBieHME  ONOPHBIX  KOHCIEKTOB,  IOJTrOTOBKA

COOOIICHUH U T.I1.)
OreHKa MOJITOTOBKH K CEMUHAPY

BEIIIECTB.

YMeTh:

- 0JIL30BAThCH XUMHYECKOH
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- 00pabaThIBaTh, OOBSCHSTH

pe3yJIbTaThl IPOBEAEHHBIX OIBITOB U
JIEeTaTh BBIBOJIBI;

- IPUMEHATh METOBI IIO3HAHUS TIPU
pELICHNH TPAKTHYECKUX 3a/1a4;

- JaBaTh KOJIWYECTBEHHBIC OICHKU U

IPOBOJIUTH pacueTsl o
XUMHYECKUM bopmynam u
YpaBHEHHSM;

- (dopmupoBaTh  COOCTBEHHYIO
NO3WIIMI0  TO0  OTHOWICHWIO K
XUMHUYECKON nH(popMaInu,
MOJIy4aeMOM u3 Ppa3HBIX

HCTOYHUKOB.

OneHka BBINOIHEHMS] IPAKTUYECKUX 3aJaHUI
OneHka BbINOJIHEHUS TaOOPaTOPHBIX padboT

OI_[CHKa BBIITOJIHCHHUA HHANBUAYAJIbHBIX 3aJaHuHN




