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1 HOACHUTEJIBHASA 3AIITUCKA

1.1. Heap AMCHUNIMHBI. TO3HAKOMUTD CTYJIEHTOB C 3aKOHAMH IPOTEKaHUSI XUMUYECKUX
peakUMil COEQUHEHUN HENEPEeXOAHBIX 3JIEMEHTOB, NO3HAKOMHTHh CTYAEHTOB CO CBOMICTBaMHU
HEMEePEXOIHBIX 3JIEMEHTOB M MX COCAMHEHUH, OCBOUTh M OTPabOTaTh HABHIKM B MOJIYYCHHH,
BBbIJICTICHUS U UJCHTU(PHUKAIIMU COSIMHEHUN HEMEepeXOIHbIX 3JIEMEHTOB, a Takke cPOpMUPOBAThH
yMeHue GOpMyIHPOBATh ETH U 337a4y BBHIIOIHIEMON yueOHO-HCCIIeJ0BATEIbCKON pabOTHI.

1.2. MecTo aucuumiuHbl B cTpykrype OOIL:

JuciumimHa «CHHTE3 OpPraHM4ecKHMX COEIMHEHUN HENEepeXOoAHbIX 3JIEMEHTOB M HX
aHaJM3» OTHOCUTCS K JUCIMIUIMHAM I10 BEIOOPY BapuaThBHOM yacTu 6;10ka b1.B.J[B.04.01

Jnsa  ocBoeHus gucuMIUIMHBL «CHHTE3 OpPraHMYECKUX COEAMHEHUH HEeNepexXOoIHBIX
9JIEMEHTOB M MX aHaJIM3» CTYJEHThI UCIIONB3YIOT 3HAHUS, YMEHHU, HABbIKH, C(hOpMHUpOBaHHBIE 32
BpeMsi 00yUYeHHSI Ha MIIQIIINX KypcaX YHUBEPCUTETA.

HucnunnunHa «CHHTE3 OpPraHMYEeCKUX COEJUHEHUW HENEpPEXOIHBIX 3JEMEHTOB U X
aHAJIM3» TECHO CBsA3aHa C JAPYTMMH JUCHUIUIMHAMU: OOIIeW W HEOPraHWYeCKOW XHUMUEH,
OpraHUYEeCKONW XHUMHEH, (U3UYECKON XuMHuel, opraHmueckoi xumuei. [IpemomaBanue 3THX
JUCLIUIUIMH TOJKHO 0a3upoBaThCs HA 3HAHUM 3aKOHOB XMMHH U 3aKOHOMEPHOCTEHN IPOTEKaHU S
XUMUYECKHUX PEaKLIUM.

1.3 JucuuminHa HanmpaBjeHa Ha ¢popMupoBaHue ciaenyomux komnerenuuii: OIMK-1,
OIIK-2, TIK-1, [IK-2:

- OIIK-1. CnocobeH aHanu3upoBaTh U UHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX
9KCIIEPUMEHTOB, HAOIIOICHUH U U3MEPEHUI, MHAUKATOPAMM JOCTIKEHUS KOTOPOU SBIISETCS:

e OIIK-1.1  CucrematuzupyeT M  aHAIU3UPYET  pE3yJNbTaTbl  XMUMHUYECKHUX
HKCIIEPUMEHTOB, HAOIIOACHUM, N3MEPEHUH, a TaKKe Pe3yJIbTaThl PacCu€TOB CBOMCTB BELLECTB U
MaTepHaoB.

e OIIK-1.2 IlpennaraetT MHTENPETALMIO PE3YyIbTATOB COOCTBEHHBIX IKCIHEPUMEHTOB U
pacueTHO-TEOPETUUECKUX PabOT C HCIHOJB30BAHUEM TEOPETUYECKUX OCHOB TPAAMIMOHHBIX U
HOBBIX Pa3JIeJI0B XUMHUH.

e OIIK-1.3 @opmynupyeT 3aKiIIOY€HUs M BBIBOJABI 10 pe3yJbTaTaM aHaIU3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PAaCU€THO-TEOPETUYECKUX padoT
XMHUYECKPOU HAIIPaBIEHHOCTH.

- OIIK-2. CrnocoOeH TPOBOJHMTH C COOJIOACHHEM HOPM TEXHHKH OC30MacHOCTH
XUMHUYECKUM IKCIIEPUMEHT, BKJIIOYasl CUHTE3, aHAJIN3, U3yUYE€HUE CTPYKTYPbl U CBOWCTB BEILECTB
Y MaTepUalioB, UCCIEIOBAHNE MTPOLIECCOB C UX YYacTUEM, HHAMKATOPAMM JIOCTUKEHUSI KOTOPOH
ABJIAETCS:

e OIIK-2.1 PaboTaer ¢ XMMHUYECKUMH BEIIECTBAMH C COOJIIOJIEHUEM HOPM TEXHHUKH
0€30MacHOCTH.

e OIIK-2.2 CuHTe3upyeT BellecTBa U MaTepHalibl pa3HOl MPUPOABI C UCIOJIb30BaHUEM
UMEIOLINXCSA METOIUK.

e OIIK-2.3 IIpoBoguT cCTaHAAapTHBIE ONEpPALUU JUIS ONPENCIIEHUS XUMHUYECKOTO M
(a30BOro COCTaBa BEIIECTB M MAaTEPUAJIOB HA UX OCHOBE.

e OIIK-2.4 HNccnenyer cBOWCTBA BELECTB U MAaTEPUAIIOB C UCIIOJIb30BAHUEM CEPUUHOTO
HAy4YHOTO 00OpYAOBaHUSI.

— HIK-1. Bnageer cuctemoil (yHIaMEHTaIbHBIX XWMHYECKHX MOHATUH M 3aKOHOB,
MHIMKATOPAMHU JOCTHKEHUSI KOTOPOIl SIBIISIETCSA:

e JIK-1.1. TloHmmMaer OCHOBHBIE NPUHLMIBI, 3aKOHBI, METOJOJOTHI0 H3y4aeMbIX
XUMHUYECKHX TUCLHUIUIMH, TEOPETUUECKUE OCHOBBI (PU3NUYECKUX U (PU3NKO-XUMHUECKUX METOJIOB
HCCJIEIOBAHMUS.

e [IK-1.2. MWcnonws3dyer @QyHIaMeHTaIbHbIE XUMHUYECKHE TOHATUS B  CBOEHl
npodeccuoHaIbHOM e TeTbHOCTH
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e [IK-1.3. NuTepnperupyer MOJyYCHHBIC PE3YJIbTaThl, UCIOIL3Yys 0a30BbIC TMOHSATHUS
XUMUYECKUX JUCIUTIINH

— IIK-2. Cnocoben BbIOMpAaTh W HUCHOJB30BAaTh TEXHUYECKUE CPEICTBA M METOMAbI
UCOBITAHUM JUId pElIEHHUs MCCIEN0BAaTENbCKUX 33Jad  XMMMUYECKON HalpaBlI€HHOCTH,
MOCTaBJICHHBIX CIEIUAINCTOM O0Jee BBICOKON KBaM(UKAIMKM, UHAMKATOPAMHU JIOCTHKEHUS
KOTOPOU SIBJIAETCS:

e [IK-2.1. Ilmanupyer OTHENbHbIE CTAAMHU MCCIEIOBAHUS NMPU HAIWYHM OOILIETO TlaHa
HUP

e [IK-2.2. TOTOBUT »JEMEHTHl JOKYMEHTAIIMU, MPOEKThl IUIAHOB M MpOorpamm
oTAenbHbIX 3TanoB HUP

e [IK-2.3. BriOupaer TeXHHYECKHE CpPEACTBA W METOABl HCHbITaHUN (M3 Habopa
MMEIOIINXCSA) JUIsl pelIeHus oCcTaBiIeHHbIX 3a1ay HUP

1.4 Ilepeyenn NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUSI.

B pesynbrare uzydeHus: AMCUUILIMHBI CTYIEHT JTOJIKEH:

— 3HaTh:

® TEOPETHYECKHE OCHOBBI 0a30BbIX XMMHUECKUX JUCLUIUINH;

® CTaHJapTHBIE METO/bI MOITYUYEHUS, HACHTU(PUKAILIMN U UCCIEA0BaHNs CBOWCTB BEIIECTB
U MaTepHuayoB, paBuiia 00paboTku 1 0hOpMIICHHSI PE3yIbTaTOB paboThl, HOpMEI Th;

® CTaHJApPTHBIE ONEpaALUU M0 IPEIaraeMbIM METOIUKAM;

® OCHOBHbIC MpaBuja BIaJeHUS 0a30BBIMH HABBIKAMHU HCIOJIH30BAaHUS COBPEMEHHOM
anmnaparypbl Ipy IPOBEACHUH HAyUHBIX UCCIIEJOBAHMIA;

- YMerb:

e pemaTh THUIOBBIE Y4eOHbIE 33Jauyd 1O OCHOBHBIM (0a30BbIM) XUMHYECKHM
JUCIUILINHAM;

® BBIOJNHATH CTAaHAAPTHBIE NEHCTBUSA (KiIacCU(UKAIMS BEIIECTB, COCTABICHHUE CXEM
MPOLIECCOB, CHCTEMAaTU3alMs MJaHHBIX M T.I.) C YYETOM OCHOBHBIX TOHATHH U OOMIMX
3aKOHOMEPHOCTEH; (POPMYIIUPYEMBIX B paMKax 0a30BbIX XUMUUYECKHUX TUCIHUTLINH;

® [IPOBOAMTH MIPOCTHIE XUMHUUECKHUE OMBITHI 10 MPEAJIAraéMbIM METOIUKAM;

e BbpIOMpaTh METOJbl JUArHOCTHKU BEUIECTB M MaTepUalioB, MPOBOAUTH CTaHIapTHHIE
WU3MEPEHMS;

e MPUMEHSATh CTaHJAPTHOE IPOrpaMMHOE oO0ecledeHne NpU MPOBEACHUU Hay4HbIX
HCCIICIOBAHNIA;

— Buapaers:

e HaBbIKaMH paboTHI C yUeOHOH IUTEpPaTypOil 10 OCHOBHBIM XUMHUYECKUM JTUCIUIIIIMHAM;

e 0a30BBIMU HaBBIKAMH IPOBEACHUS XHMHYECKOTO SKCIEpUMEHTa U O(GOPMIICHHS €ro
pe3ybTaToB;

e HaBbIKaMH IJIAHUPOBAHUS, aHAIIN3A;

e (0a30BbIMH HaBbIKAMHM HCIIOJIb30BAaHMSI COBPEMEHHOH ammaparypbl HpU MpPOBEIECHUU
HAy4YHBIX MCCIIEAOBAHNMN 10 aHAJTUTUYECKON XUMUHU.

1.5 OO6mas TpyaoeMKOCTh JUCHMILUIMHBI «CHHTE3 OpPraHMYEeCKHX COEIUHEHUHN
HETEPeXOJHbIX JIEMEHTOB U UX aHAJIM3» COCTaBIsAeT 3 3adeTHbIX enuHMLbl (nanee — 3E) (108
4acoB).

[Tporpamma mpenycMaTpuBaeT HU3yueHHE MaTepuaja Ha JEeKUUsAX M JabopaTOpHBIX
3aHaTuax. llpenycMoTpeHa camocTosiTenbHas paboTa CTYJIEHTOB IO TeMaM U pasfeiiaMm.
[TpoBepka 3HaHUI OCyIIECTBISIETCS (PPOHTAIBHO, HHAUBHIYATIBHO.

1.6 O6bem AUCHMILUIMHBI U BUAbI Y4eOHOI /1esiTeIbHOCTH
O0beM JMCHUIIIMHBI M BU/1bI Y4eOHOM 1eSITeJIbHOCTH
Bun yuebHoi paboThl Bcero gacos Cemectp 7
OO6mas TpyA0eMKOCTh 108 108
AyauTOpHbIE 3aHATUS 66 66




Bun yueGHOH paboTh Bcero uacos Cewmectp 7
Jlekuun 32 32
JlaboparopHbie paboThI 34 34
CamocrosiTenpHas paboTa 42 42
By uToroBoro KOHTpoJIs: 3auer
2 YYEBHO-TEMATHYECKOE IINIAHUPOBAHHUE
y4eOHO-TeMaTH4YeCKHil MJIaH
Bcero AyauTOpHBIE Camocr
OSITeJIbH
Ne HaumenoBanue Tem (pa3ieJioB) YaCoB | jro ium |JaGo pato| as
pHble | pabora
3aHATHUSA
1 2 3 4 5) 6
|. [IpenmeT 1 0OBEKTHI XUMHUU OPTaHUYECKUX COCTUHEHNI HETIEPEXOIHBIX SJIEMEHTOB.
1 |Beenenue. Ilpeamer U OOBEKTHI XHUMHHU 4 2 2
OpPraHMYECKUX COEJAMHEHUN HEeMepexOoaHbIX
DIIEMEHTOB.
JlaGopaTtopHnas padora 1 6 4 2
Beenenue. IlpaBuna texHuku Oe3onacHocTu
B XUMHYecKoW mabopatopuu. Ileppas
[OMOIIIb  TOCTPAJIaBIIMM B  XUMHYECKOU
1a00paTOpPHUH. [Toaroroka pabounx
peareHToB.
Knaccugukanus AJIEMEHTOOPTaHNYECKUX 2 2
COCMHECHUH U UX PEaKIHil.
CBolicTBa  OpPraHMYECKUX  COCIUHEHUN 4 2 2
HETIePEXOTHBIX DIIEMEHTOB. Metonbt
UCCIIE/IOBaHMS.
CunteTnveckue METO/IbI B XUMUHU 2 2
OpPraHMYECKUX COEJUHEHUN HeNmepexoaHbIX
DIIEMEHTOB.
JlaGopatopnast pabGora 2. Ilpenmer wu 4 2 2
O00BEKTHl XMMHUU OPraHMYECKHX COEeTUHEHUN
HETePEXOIHBIX YJIEMEHTOB.
JlaGopatopHas paborta 3 6 4 2

CBoiicTBAa  OpPraHWYECKUX  COCAMHEHHI
HEIEepPEXO0HbIX 3JIEMEHTOB. Mertoabl
UCCJIEIOBAHMUS. Nsmepenne KOHCTaHT

NCXOOHBIX BCIICCTB CUHTC3a AI'3Sb.

Il Oprannyeckue coequHeHus neMeHToB |-15 rpynm, criocoOs

CUHTE3a, BAKHEUIIINE PEAKIIUU U

aHaJIN3
2 |OOmiass  xapakTepWiCTHKa  3JIeMEHTOB | 6 4 2
TPYIIIbI, UX OPTaHUYECKHE IPOU3BOIHBIC
JlaGopaTtopHast pabora 4. 6 4 2

CuHTETHYECKHUE METOABI B XUMHUHU
OpTraHUYCCKUX COQJII/IHGHI/If/i HCMICPEXOJHBIX




sneMeHToB. CHHTE3 ApUJUINTHA.

JlaGopaTtopHas pabora 5. 6
OOmiass  xapakTepUCTUKA  3JIeMEHTOB [
TPYIIbI, WX OPraHUYECKHE IPOU3BOIHBIC.
CuHTe3 apWIBHBIX CPEIMHEHUIN CYPHhMBI.

OOmas  xapakrtepucTuka djemMeHToB I 4 2
TPYIIBI, UX OPraHUYECKHUE TPOU3BOHBIC.
OOmass xapakTepucTUKa »3JeMeHTOB 13-t 4 2

T'PYIIIIbL, Hux coJmu, OpraHu4Y€CKUcC nu
KOMIIJICKCHBIC COCIMHCHUA

JlaGopaTopHas pabora 6. OO6mtas 6
XapakTEepUCTUKA 31eMeHTOB Il rpymmsl, ux
OpraHuvecKkue TNpOM3BOJHBIE. M3ydeHue
cBoiictB ArsSh.

OOmas xapakTepucTUKa JJIEMEHTOB 14-i 6 4
TPYIIBI, UX OPraHWYECKHUE COCTMHEHUSI.

JlaGopaTopHas pabota 7. Obmmas 8
XapakTepUCTUKa »diaeMeHToB 13 u 14-i
IpymI, ®WX  COJNM, OpPraHWYecKue H

KOMILIEKCHbBIE COEIMHEHMUS. AHanu3

crpoenus ArsSh.

OOmas xapakTepucTUKa dJIEeMEHTOB 15-i 6 4
TpynIbl, CBOWCTBA H MNPUMEHEHHE MX

COCIMHECHU.

Opranuyeckne COCIMHEHUS CYPbMBI U 6 4
BHUCMYTa B OpPraHUYECKOM u
9JIEeMEHTOOPTaHUYECKOM CHHTE3€

Peakunn opraHnyecKux COeTMHEHUIN CypbMBbI 6 4
M BUCMyTa.  AHaiM3  OpPraHUYECKHUX

COEIMHEHU I HEeTePEXOAHbBIX ITIEMEHTOB

JlaGopatopHast pabGota 8. OpraHudeckue 8

COCMHCHUS  CypbMBI W BHCMyTa B
OpPraHWYEeCKOM W DJIEMEHTOOPTaHHMYECKOM
cunte3e. CHHTE3 apWIBHBIX COECIUHEHHM
cypbMmbi(111,V) u Bucmyta(lll)

Jlaboparopnas  pabora 9. Peaknun 6
OPTaHWYECKUX  COCOUHCHHHA CYpPbMBI U
BHUCMYTA. Ananu3 OpPTaHUYECKUX
COCJTMHEHUH HETePEXOHBIX AJICMEHTOB

KounTponbeHas padora: Paznenst (I. Ilpenqmer 2
" 0O0BEKTHI XUMUHU OpTaHUYECKUX
COEJMHEHUIN HenepexoqHbIX 3eMeHToB; ll.
OpraHuyeckre  COCNWHEHHS  JJIEMEHTOB.
Opranuyeckue NMPOU3BOAHbBIC JINTHS, HATPUS
u kamus. CrnocoObl CHMHTE3a U BakKHEWIue
pPEaKIMU CYPbMBI M BUCMYTA.

HUTOIO: 108 32

HNuTepakTUBHOE 00yUeHMe M0 JUCHHUILINHE




dopma
Bun Koa-Bo
Ne HaumenoBanue Tem (pa3esioB) HHTEPAKTUBHOI'O
3aHATHSA 4acoB
3aHATHSA

1. Knaccudukanus JIK Jlexuus ¢ 2
AJIEMEHTOOPTaHUYECKUX COCTUHEHUN U omubKaMu
UX PEAKLHUN.

2. CUHTETHYECKHE METOALBI B XHUMHUU JIK Jlekmus ¢ 2
OpTraHUYeCKuX COCIMHEHUI omuoKamMu
HENEPEXOIHBIX JIEMEHTOB.

3. JlaGopaTopHas pabora 4. JIP Pabota B manbIx 4
CunTeTnyeckue MeETOAbl B  XHUMHHU rpymnmnax
OpPraHUYECKUX COEIMHEHU N
HEMepexoaHbIX  d1eMeHToB.  CuHTE3
APUILTUTHSL.

4. OO6miass xapaktepuctuka 3yeMeHToB [l JIK Jlexuusi-nucKyccust 2
TpYIIIBL, ux OpraHHyYecKue
MIPOU3BO/IHEIE.

S. OO6m1as xapakTepucTrKa 3J1eMeHTOB 13- JIK Jlexuust ¢ 2
W TPYMIIbI, UX COJIH, OPTaHUYECKHE U omubKaMu
KOMILJICKCHBIE COE/TMHEHHSI

6. Jlaboparopnass pabora 6. OOmas JIP PaGora B Manbix 4
XapakTepucTuka snaeMeHToB Il rpynmel, rpynmnax
ux OpraHHYecKue MIPOU3BOTHBIE.

W3yuenue cBoiicTB ArsSh.

7. JlaboparopHas padota 8. Opranuueckue JIP PaGora B manbix 4
COEIMHEHUS CYpPbMbIM BUCMYTA B rpymmnax
OpPraHUYECKOM U
AJIEMEHTOOPTaHUYECKOM CHHTE3E.

CuHTe3 apUIIbHBIX COSTUHEHHM
cypeMmbi(111,V) u Bucmyta(lll)
UTOIro 22

3 COAEP)KAHUE TEM (PA3IEJIOB)
| BBEAEHU. NIPEJMET U OFBEKTbI XUMHUHN OPTAHUYECKHUX
COEJVUHEHU HENEPEXOIHBIX 3JJIEMEHTOB
Beenenue. IlpenMer M OOBEKTHI XMMHUH OPraHMYECKUX COEAMHEHHUH HenepexoaHbIX
aneMeHToB. IIpaBuna TexHUKH O€30maCHOCTH B XHMMHYecKoi snabopatopuu. Ilepas momouib
NOCTPaJaBIIUM B XUMHUYecKoi maboparopuu. IloaroroBka pabouumx peareHTOB CHHTE3a
COEIMHEHUI HETIePEeXOAHbIX AIEMEHTOB.

XVMHSL JIEMEHTOOPTaHUYECKUX COCIMHEHUH, €€ MECTO B pPsAy APYTUX XUMHYECKHX
quctumuinH. OCHOBHBIE ATanbl pa3BUTUSA. BiusHue Ha pa3BUTHE TEOPUM XMMUYECKOW CBS3U.
Pa3paboTka CHHTETMYECKMX METOJOB C TIOMOIIbIO 3JEMEHTOOPTaHUYECKUX COEIUHEHH.
3HayeHne STHX padoT ISl Pa3BUTUS TEOPUM CTPOEHUS OPraHWYECKUX BemecTB. PaboTbl
COBETCKMX XMMHUKOB B O0JIACTH 3JIEMEHTOOPTaHWYECKUX COEAMHEHHH. DIIeMEHTOPTaHUYEeCKUe
coenuHeHus U [lepuonnyeckas cucreMa 3JIEMEHTOB.

Knaccudukanus 31eMeHToOOpraHn4ecKiuX COeTMHEHUI U UX peaklui.

OOue MeTonbl CHHTE3a JJIEMEHTOOPTaHMYECKHUX COoeAMHeHui: 1) B3aumojeiicTBue
TaJIOTEHOPTAaHWYECKUX COCIWHEHUW C MeTaulaMu, 2) MeTajulMpoBaHHue, 3) OOMEH TaJloTeH-
METAIJI M METAUI-METall B JJIEMEHTOOPIaHMYECKHUX COEOUHEHMAX, 4) auazomeron, 5)
MPUCOEANHEHNE K KPAaTHBIM CBS35IM, 6) BOCCTAHOBUTENIbHBIE METO/IbI CUHTE3A.
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ConpBaranyisi U poJib PACTBOPUTENSI B CHUHTE3€ W PEAKIUSAX HIEMEHTOOPTraHUYECKHX
COCTUHEHUN.

CBoiicTBa OpraHUYECKUX COCTMHEHUM HETIEPEXOIHBIX 3JIEMEHTOB. METO bl HCCIIeIOBAHUS.

Pentreno-, potoanexkrponnas, UK-, YO- u AMP - cnekrpockonus Kkak METOIbl H3y4YCHHSI
CTPOCHUSI 3JIEMEHTOOPTAHMYECKUX CcoeIuHEHU. CHUMMETpHUsT MOJEKYJl U MOJEKYISpHbIC
JTarpamMmbl.

Tunel TUTaHAOB B OPraHUYECKUX COCAMHEHHSIX MeTaymioB. CrocoObl CHHTE3a U CBOWMCTBA
D0C ¢ nuranamMu pazadyHOro THUMA.

HNonHble U KOBAJICHTHBIE CBSI3U B JIEMEHTOOPTAaHUYECKUX COCAUHEHUAX HEMEPEXOJHBIX U
MEPEXOIHBIX 3JIEMEHTOB. O-CBSI3U YIJepoja C DJIEMEHTAaMH TJIABHBIX MOJATPYII. DHEPruu
CBsI3€H, MOJSIPHOCTD, CTENIEHb HOHHOCTH, MOJISIPU3YEMOCTh. 3aKOHOMEPHOCTH B U3MEHEHUH ITUX
XapaKTEPUCTUK B 3aBUCUMOCTH OT IOJIOKEeHUs 37ieMenTa B [lepuoandeckoii cucreme.

['uOpuan3anus aTOMHBIX OpOUTANIEH B SIIEMEHTOOPTaHUYECKUX COCTMHEHUSX. Y CIIOBHOCTD
U OrPaHUYEHHOCTH 3TOr0 MOoHATH. [Ipodaema yuacTus BakaHTHBIX 0-OpOHUTAsICH.

KpaTHble cBsi3u 31E€MEHT-371€MEHT M yriepoa-3ieMeHT. KpaTHble CBSA3M HEmepexoIHBIX
AJIEeMEHTOB 3-6 TpymIi ¢ yriiepoaoM. ['eTeponukinieckue COeIUHEHUs 3JIEMEHTOB 3-6 TpyIil
(kpoMme a30Ta, KUCIOPO/Ia ¥ CEPhI) U KX apOMATHUYHOCTD.

DNEeKTPOHOAC(PUIIUTHBIC MOJICKYJIBI OPraHUYECKUX MPOU3BOIHBIX JIMTHS, Oepuiums, Oopa
U JPYTUX 3JIEMEHTOB 3-Ipymibl, TUM cBA3U U Auarpammbl MO. TlpocTeiive u nonusapuyeckue
THIIPH]IBI OOpa U KapOOpaHBbI.

CtpoeHre MOJEKYJ AJIeMEHTOOPTaHUYECKUX COSIUHEHHI B pacTBopax. MOHBI U HMOHHBIE
naphl ¥ UX PEaKIMOHHAS CIIOCOOHOCTb.

[TonsspHOCTH cpeabl U cnenuduueckas cojbBaTanus. KoMIUIEKCh METaioOpraHu4ecKuX
COCIMHEHUH C 3JIEKTPOHOIOHOPHBIMU MOJIEKYJIAMU PACTBOPUTEIICH.

CTaOuIbHOCTH ~ DJIEMEHTOOPTraHWYecKHX  coenuHeHuil.  TepmomuHamuueckas U
KHHETHYECKasi yCTOWYUBOCTD U (DaKTOPHI, OMPEACIISAIONINE UX.

Konnenius 1BONCTBEHHON PEAKIIMOHHOM CIIOCOOHOCTH U 3JIEMEHTOTPOIIHSI.

OCHOBHBIC THITBI OPraHUYECKHX COCAMHCHHWHA HETEPEXOTHBIX 3JIEMEHTOB: KapOOHWIIHI,
KOMIUIEKCHI C HEMpPEAeIbHbIMU COCTUHEHUSMHU (MOHO- U MOJHOJCPUHAMH, UKIOONIePUHAMU,
aleTUJICHAMH, apeHaMH), aUIMWJIbHBIE, MOHO- M JUIUKIONEHTAAUCHWIbHBIE COCTUHEHUS.
CoenuHeHns HENEpEeXOAHbIX METAIOB, COAEPKAIUE O-CBA3b MeTaiul-yriepod. CoeanHeHus ¢
MOHHOM CBSI3bI0 METAJUIA C YIJIEPOJIOM.

OO0mass xapakTepuUCTUKa CTPOCHUS M YCTOMUMBOCTH PA3JIUYHBIX THUIOB OPTaHUYECKUX
COCTMHEHU I HETIEPEXOHBIX DJIEMEHTOB.

CHUHTETHYECKUE METO/Ibl B XMMUU OPraHUYECKUX COCTMHEHUN HETIEPEXOIHBIX JIEMEHTOB.

Il OPTAHUYECKHUE COEJIUHEHUSA DJIEMEHTOB I1-15 TPYIIII, CIIOCOBbI
CUHTE3A, BAJXHEWIIWE PEAKIIUU 1 AHAJIN3

Oprannyueckue MPOU3BOAHBIC IIETOYHbIX MeTayioB. [lomyuenue. BoiGop pactBopuTesns.
B3aumopeiictBue ¢ pactBoputenem. CHHTE3bl 3aMeHOM rajoujga Ha metal. CUHTE3 mpu
JEUCTBUHM METANIOOPTAaHUYECKOTO COCIMHEHHS WIETIOYHOrO0 METaJyla Ha TaJOWHBIC AJIKUIIBI
(oOmeHn ranoua-mMeramn). Mexanusm peakuuu Bropua. Peakius [lopeiruna - 3amena Bogopoa
Ha Metasut. [eruapoben3on. BzanmoseiicTBre TUTHHOPTaHUYECKUX COEAMHEHUN ¢ BUHWIIBHBIMU
rajioreHuaamMu 1 nonuranouameranamu (K€opux). [pyrue mMeToasl MOMy4YeHHs] OpraHHYeCKUX
MPOU3BOIHBIX IIEJTOYHBIX METaLIOB. [IpricoeMHeHNEe IEOYHBIX METAJIJIOB K HETIPEAETbHBIM U
apOMAaTHUYECKUM COECITUHEHUSIM.

OO0m1as xapakTeprucTHKa 3JIEMEHTOB | TpyNIbl, UX OpraHUYEeCKUue TPOU3BOIHBIC

Hcnonk30BaHre OpraHUYECKUX COSIUHEHUN TUTHS B CUHTE3€ apUHOB, KaPOCHOB, ATKEHOB
U Jp. OPTaHUYECKUX COCTMHEHHUN

ApomaTHiecKkue aHUOH-paJuKalbl. Peaknuss OpraHMuecKUX MPOU3BOAHBIX IIETOYHBIX
MeTauioB. MoHHBIE Tapbl W HMOHBIL. KOMIIIEKCH MIENOYHBIX METAIOB C KpayH-d(upamu,
kpunrtatbl. CHekTpaibHble METOJbl MCCIEJOBAHHWS HOHOB W HMOHHBIX Map. PeakuuoHHas
CIIOCOOHOCTH MOHHBIX Nap U MOHOB.



OO0m1ast xapakTepucTHKa 31eMeHTOB Il rpymIiel, ©X opraHudecKue MpOoU3BOIHbIE.

OpraHuueckre COEIMHEHUs LMHKA, Oepuiuius, MarHus, kaupius. CrocoObl cHHTE3a U
BAKHEUILNE PEAKLIUN

[uakopranudeckue  coenuHeHus. Mcropuueckoe  3HaueHUWE  LIMHKOPIAHMYECKUX
coeguHenuii. Pabotel pycckux xumukoB (A.M.BytnepoB, A.M.3aiiues, E.E.Baruep,
C.H.Pedopmarckuii). CMmenanable [TUHKOPTaHUYeckue coeauHeHus. Peakius Pedopmarckoro.
Kanmuiioprannueckue coeauHenus. [I[puMeHeHne IMHK- U KaAMUHOPraHUYECKUX COCIMHEHUM B
OpPraHUYECKOM CHHTE3E.

MarnuiiopraHuuecKkue COeAMHEHHUs. YCioBus 00pa3oBaHUS MarHUHOPTaHUYECKUX
COCIMHEHUH N3 MarHus M pa3jIM4YHbIX FaJOreHIPOU3BOAHBIX. [lonydeHrne MarHniopraHM4ecKux
COeMHEHUN peakuusMu oOmeHa Bojgopona u rajoreHa (Momwmu, Hopwman). Cunres
MarHMMOPraHN4eCKMX COCIUHEHHUM C IOMOLIBIO MPOM3BOAHBIX APYIMX MeTauioB. Ilomyuenue
MarHuMOPraHNYECKUX COCIMHEHUM B HECOJIbBATUPYIOIIUX PACTBOPUTEIAX. BiausHue pa3andHbIX
(bakTOpOB Ha TeueHHE peakuuu. Bo3MokHbIE MEXaHHW3Mbl 00pa30BaHUs MArHUHMOPraHMYECKUX
coequnenuii. IloGouHble peaknuu NpU OOpPA30BAHUM MArHUHOPTaHWUYECKHX COCIUHEHHU.
CoBpeMeHHbIE TIPEACTaBICHUS O CTPOCHUHU U PEAKLIMOHHOM CIIOCOOHOCTH MarHMHOPraHUYECKUX
COCIMHEHU.

3HaueHue MarHMAOPraHu4eCcKUX COECMHEHUN JUISL OpraHUYEeCKOro "
AJIIEMEHTOOPTaHUYECKOTO CUHTE3A.

Oprannyeckue coenuHeHus pryTu. IloiydeHune opraHMYecKMX IPOU3BOIHBIX PTYTH C
IOMOIIBIO  JINTHH-, MAarHui-, 0Oo0p-, AIIOMUHUHOPraHWYECKUX COeAWHEHWH. Peakuuun
MepKypupoBaHus. Jlnazomeron CUHTE3a PTYTHOOPTaHWYECKUX COEOUHEHMHM IOCPEICTBOM
amanbrampl Hatpusi.  CHHTE3bl PTYTHOOPIAaHWYECKUX IPOU3BOJIHBIX 3aMEHON KHCIOTHBIX
OCTaTKOB B OPraHUYECKUX COCAUHEHUAX Ha PTYyTh. Pa3MblkaHNe LIUKIIONPONAHOBBIX COCINHEHUN
cossiMu  pryTd. [lpucoenuHeHue cosied PTYTHM K HENPECIbHbIM COCIUHEHHUSIM U OKHCH
yIIEpOAa, CONpPsDKEHHOE MepKypupoBaHue. MepkypuHueBbsld MOH. CTepeoXuMHs PEeakuuu U
CTpPOCHHE NPOAYKTOB IPUCOECTUHEHHS. 3aKOHOMEPHOCTHU 3JIEKTPO(PUIBLHOrO 3aMEUIeHHs] B
PTYTBOPraHUUYECKUX COECIMHEHUSAX U HYKJI€O(DUIbHBINA KaTallu3.

KonkypeHuus 351eKTpo(UIbHOrO 3aMelieHus U [-3IMMUHUPOBAHUS S HPOAYKTOB
npucoeuHeHns. MepKypupoBaHHble KapOOHWIbHbIE COEIMHEHHUS, WX JIBOMCTBEHHAas
pPEaKIMOHHAs CIOCOOHOCTb.

Cummerpuzanusi pTYTHOOPraHMYECKUX COEAMHEHMH U peakuus, oOparHas eil.
HemepkypupoBanue. lIpuMeHeHHe PTYTHOOPTaHMYECKUX COECOUHEHUM I IOJIy4YECHHs
OpPraHNYECKHUX ITPOU3BOAHBIX APYIMX METAJUIOB.

CpaBHEHHE YCTOMYMBOCTH M PEAKIMOHHOW CHOCOOHOCTH OPraHUYECKUX COeIMHEHHH
anemeHToB I rpynmel.

OOmast xapakTepuCTHKa 3J€MEHTOB 13- rpymmbl, UX COJM, OpraHUYecKue Hu
KOMIUIEKCHBIE COEIMHEHUS

bopo-, amomunuiioprannyeckue coequHenus. CrocoObl CHHTE3a U BaKHEHIINE peakiuu

Opranuyeckue coeuHeHHUs: 6opa U amoMuHUA. OCHOBHBIE TUIIBI coeAMHEHUNH. CHHTE3 C
MIOMOIIIBIO  AJIEMEHTOOPTaHUYECKUX coeluHeHUH. ['mapoOopupoBaHue OJCPUHOB, JAHUEHOB,
alleTUJICHOB, cTepeoxumusi 3Toil peakiuu. Cunre3 I[lurnepa. Ilomydyenume u cBoiiCcTBa
TUaNKWIaTIOMUHUATHIpUIoB. CBoiictBa OOp- M aJIOMUHHUHOPraHMYECKHX COEIMHEHHIA;
U30MepU3alysl, OKUCICHUE, KOMIUIEKCO0Opa3oBaHue, f-3IMMUHUPOBAHHE.

[Ipumenenue B opranuyeckoM cuHrtese. [lonmumepusanus ondunoB no Llurnepy-Harra,
CUHTE3 CIIUPTOB.

KapOopansl. [Tonyuenue, cBoiicTBa.

TannuiiopraHnyeckre COeAUHEHHS. THUIMbl TATMAOPTaHUYECKUX COEAUHEHHH W HX
IIPUMEHEHNE B OPIraHUYECKOM CHUHTE3E.

OO611ast XapakTepUCTUKA 3JIEMEHTOB 14-ii TPYIIbI, UX OPTaHUYECKUE COSAMHEHHUS.

KpemHuii-, repmaHuii- ¥ CBHHeLOpraHudeckue coeauHeHus. CnocoObl CHUHTE3a U
BOKHEHIINE PEAKIUU.
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UepThl cXOACTBAa U OTJIWYUSL OPraHUYECKUX MPOU3BOJAHBIX 3JIeMEHTOB [V- rpynmsl u
yriiepoaa.

OcHoBHble Tumnbl coequHeHui. [Ipsmoii cunTe3. CHHTE3 C MOMOUIBIO JIUTUM-, TUHK- U
MarHuMOpraHnyecKux coeauHeHui. llomydyenre u3 pTyThOpraHMyecKuX MPOU3BOJHBIX, CUHTE3
U3 TAJOUAHBIX AJTKUJIOB JEHCTBUEM METAJUIOB, COJIEM JBYXBAJIEHTHBIX 3JIEMEHTOB M CIUIABOB
snemMeHToB [V rpynmel co mIeNOYHBIMM MeTauiaMu U Meapto. llonmydyenwe wu peakuuun
rajJjioreHUI0B, AaJIKOKCH- W AaMHHOMPOU3BOJHBIX THApUI0B. IlpucoeanHeHue TrUIPUIHBIX,
QJKOKCHU- W  aMHMHOINIPOM3BOJHBIX K  HENpEAeNbHbIM  CcoeauHEHUsM. CTepeoxumusi
KPEMHUHOPraHUYEeCKUX coeluHeHui. [-OnumunupoBanue. CoequHeHus ¢ GyHKIMOHATIbLHBIMU
3aMECTUTEISIMK, WX JIBOMCTBEHHAs] PEaKIMOHHAas CrmocoOHocTh. OOpartumas u HeoOparumas
uzoMepu3anys (PyHKIHOHATBHO-3aMEIIEHHBIX OPTaHWYEeCKUX MPOU3BOJAHBIX 3JEMEHTOB [V-
TPYIIIBI C HU3MIEH CTENEHBIO OKUCIICHUS.

[Tonnopranocunokcansl. IlonucranHansl. OpraHudeckue MPOU3BOIAHBIE 3JIEMEHTOB [V-
CPYIIIBI C HU3MIEH CTENEHBIO OKUCIICHUS.

3-X W 4-X-—3BEHHBIC TETEPOIMKILI C 23jeMeHTamMu [V-rpynmel. bumerannmnueckue
MIPOU3BOAHBIC 3JIEMEHTOB [V -rpymmbl.

OnoBooprannueckue coequHeHus. CriocoObl CHHTE3a U BaKHEHIINE peakInH.

CX0ACTBO M OTJIMYUSI OPTAHUYECKHUX MMPOU3BOIHBIX 2JIEMEHTOB [V - IpyIIIibl ¥ 0J10Ba.

OOmass xapakTepucTUKa »JJEMEHTOB 15-i1 rpymnmbl, CBOWCTBA W TPUMEHEHHE HX
COCIMHEHU.

®ocdop-, cypbMa-, BUCMyTOpranndeckue coequHeHus. CrocoObl CUHTE3a U BaKHEUIITNE
peakuuu.

Oprannueckue Iporu3BOAHbBIE FTIEMEHTOB 5 IPYIIIbl, OCHOBHBIE TUIIBI COEIMHEHUI BBICILIEH
Y HU3IIEH CTENeHU OKUCTIEHUS, METO/Ibl CHHTE3A.

Opranvueckue  COEAMHEHUs CypbMbl W BUCMyTa B OPraHUYECKOM u
3JIEMEHTOOPTraHUYECKOM CUHTE3€

Peaknum OpraHMuecKMX COEIMHEHMM CypbMbl M BHUCMYTa. AHAIW3 OPraHUYECKHUX
COCIMHEHUH HEMIEPEXOAHBIX DJIEMEHTOB

[leHTaankunbHble W TEHTaapuibHble mNpou3BoAHbIe. Mnuael ¢ocdopa u MbIIbsKA.
Peakius Butrtura. Peakiuu OKHCIEHUS W BOCCTAHOBJICHHS] OPraHUYECKUX TPOU3BOJHBIX.
[IpuMeHeHne OpraHMYeCKHUX MPOU3BOJHBIX JJIEMEHTOB S5 TPYIIBl B HApPOJHOM XO3SICTBE
(MIPOMBIIIIIEHOCTD, CEIBCKOE XO35IICTBO, MEAMUIINHA).

CIMMCOK OCHOBHOM JIMTEPATYPBI
1. Kunkos, B. B. CunTe3 oprannueckux COCIMHEHHN HEMEepPEeXOIHBIX dJIEMEHTOB M UX
aHanmu3: ydyeOHO-MeToJuueckoe nocodue ans cryaeHToB mneasy3oB / B. B. XKwunkos, U. B.
Eroposa. — bnarosemenck: M3narensctBo BI'TIY, 2020. — 163 c. (14 3k3.)

2. EropoBa, N.B. CunHTe3, CTpo€HHE M HEKOTOpbIE PEAKIIMU apWJIbHBIX COEJUHEHUM
BucMyTa: Monorpagpus / U.B. Eroposa, B.B. lllapytun, O.K. Illapytuna. — brnarosemnieHck:
Nzn-Bo BI'TIY. 2007. - 240c. (24 3k3.)

3. llapyrtun, B.B. Peaknuu opranndyeckux coeIuHEHHUI 31eMeHToB: MOoHorpadus / B.B.
Hlapytun, B.C. Cenuypun. — bnarosemenck: M3n-so BI'TIY, 2008. -228¢.(23 3k3.)

4. CuHTe3 3JeMEHTOOPraHMYECKUX COEAMHEHMH: YueOHoe MmocoOue A CTYJIEHTOB M
acnupanToB /B.B. Illapytun, O.K. lllapytuna, N.B. Eroposa, T.K. WBanenko, JL.I1. [TanoBa —
bnarosemenck: U3a-so BI'TIY, 2005. -163c. (23 3k3)

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3ZAHUA) 1JIA CTYAEHTOB I1O
N3YYEHUIO JTNCIUITJIMHBI
[IporpamMmMa npu3BaHa MOMOYb CTYJEHTaM B OpraHU3allud CAMOCTOATEIbHOU padoThI MO
OCBOEHHUIO Kypca XMMHHM HENEPEXOJHBIX 3JIEMEHTOB. «CHHTE3 OpraHM4EeCKHX COEIMHEHUN
HENEPEeXOJHBIX 3JIEMEHTOB M HX aHaju3» - MpeIMeT, KOTOphli Hu3ydaercs Ha 0Oa3e paHee
NOJYYEHHBIX 3HAaHUHA MO MpeAMeTaM XUMHUYECKOro IUKJIA, MOITOMY BaXHO MMETh 00 3TOM
IIPEMETE LETOCTHOE MPECTaBICHUE.
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Crnenuduka B m3yuyeHHMH Kypca «CHHTE3 OpPraHHMYECKUX COCIMHEHHMH HEeNepexOIHBIX
JJIEMEHTOB M HMX AaHalM3» COCTOMT B TOM, YTO OH BKJIIOYaeT B ce0s Kak TEOpETHUYECKHE
MaTepuaybl, TaK MU SBJISETCA OCHOBOM JUIA H3Y4YEHHUs IPENapaTuBHOM OPraHUYECKOW U
3JIEMEHTOOPTaHUYECKON XUMUHU.

Onucanue nocjeI0BaTeJIbHOCTH M3Y4YeHHMS AUCHUIUIMHBI «CHHTE3 OpraHM4eCcKHX
COEIMHEHUI HEIIEPEXOAHBIX YIEMEHTOB U X aHAJIU3) !

IIpn wu3yuenun pucuuiuinHbl «CHHTE3 OPraHMYECKUX COEAMHEHUH HENEpEeXOAHbIX
3JIEMEHTOB U HUX aHalIM3» HEO0OXOAMMO TILATEIbHO H3Y4HUTh OOIIME BOMNPOCHI M OCHOBHBIE
3aKOHOMEPHOCTH XMMHUHU HENEPEXOAHBIX 3JIEMEHTOB, OCBOUTh TEPMUHOJIOTHIO, «BEPHYTHCS» B
Jpyrue pasziensl XUMuu ((pu3udeckas, HEOPraHHMYecKass U OpraHWYecKas XUMHUs), [TOBTOPUTh
TpeOyeMmble AJIs U3YUYEHUs JaHHOTO IIPEIMETa 3aKOHbI, IPUHLIUIIBI U 3aKOHOMEPHOCTH.

3areM MNpUCTYyaeM K H3Y4YCHHMIO OTAEIbHBIX PA3ACIOB IIPEIMETa, K H3YYCHHIO
KOHKPETHBIX THUIIOB COEAMHEHHWH, oOpamias ocoboe BHUMaHME Ha CHOCOOBI CHHTE3a U
PEAKIMOHHYIO CIIOCOOHOCTh Ka)/I0T0 KJIacca COECJMHEHUH HENepeXOoHbIX 3JIeMeHTOB. Kaxablii
CIoco0 IIOJIy4EHHUsl OIPEAEICHHBIX  COECJUHEHUI HENEPEXOAHBIX JJIEMEHTOB HMEET CBOU
cneunduyeckre 0COOEHHOCTH, U U3MEHEHHE YCIIOBUN NMPOBEJCHUS PEAKIMU BEJIET K CHIXKEHUIO
BBIX0/1a IPOJYKTA, CHUKEHHUIO CKOPOCTH IIPOLIECCa, CHUKEHHUIO Ka4eCTBA MIPOJYKTa U T. 1.

[Ipexne, 4yeM NPUCTYNHUTh K BBHINOJHEHMIO 3a/laHUIl A1 CAaMOKOHTPOJIs, HEOOXOAMMO
U3Y4YUTh TEOPETHUUECKUHM MaTepuan TEMbl: HOMEHKJIATYpy Uil KaXJO0ro Kjacca OpraHMYecKHX
COEMHEHUI HEeNepeXOAHbIX JIEMEHTOB, CIOCOOBI UX MOJIyUYEHHsI U OCHOBHBIE PEAKIIUH.

B mnporecce ocBoeHMsI NUCHUUIUIMHBI HEOOXOJUMO PETYJSIPHO OOpalaThCsi K CIUCKY
PEKOMEH/1I0BaHHOH (OCHOBHOM U JJOIIOJHUTEIBHOMN) JIUTEPATYPHI.

B «JlaGopaTopHOM TpaKkTUKyMmMe» TMPHUBOIATCA pa3pabOTKH  0O0S3aTENbHBIX IS
BBINOJIHEHUS J1a0OpaTopHbIX paboT. JlaGoparopHble pabOThl BBICTABIIAIOTCS LUKIAMH, BCE
CTYACHTHI BBHINIOJHAIOT pa3ziuuHble paboThl. JlabGopaTopHble pabOTHI MO XUMHH NEPEXOIHBIX
METAJIJIOB OTJIUYAIOTCS OT BBINOJHIEMOIO paHEe Ha 3aHATUAX IO JAPYTUM JUCUUIUIMHAM
OKCIIEPUMEHTA TEM, B OCHOBE MX PabOTHI JEKUT MOJIYYCHHE MPOAYKTa, OCYHIECTBISIEMOTO B
OIHy WIN HecKoubko craguil. [loaToMy BakHEHIIMM YCJIOBHEM SBJIETCS TINATEIbHAS
JOMAIIHSAS TOATOTOBKA K BBINOJHIEMOW paboTe, COOMIOACHWE TEXHUKHA Oe30MacHOCTH,
BHUMATEIbHOCTD IIPH BBINOJIHEHUH PaOOTHI.

[locne n3yuyeHHs HECKONBKUX TEM Ipe/jIaraeTcsi BHIIOJHUTH KOHTPOJbHBIE PabOTHI,
BKJIIOUAIOIME TEOPETUYECKHE 3alaHus, pacdyeTHbE 3aJadyd M 3aJaHus 10  CXeMaM
METaJIJIO0pPraHu4ecKoro cuHTe3a. Kaxioe BhIMOIHEHHOE 33/1aHUE OLICHUBAETCS 110 5-TH OanbHOU
LIKaJe.

Tema cunTaercs 0CBOEHHOM, eciu Bbl 1ainy He MeHee 50% MpaBUIIbHBIX MOJHBIX OTBETOB.

Pexomenaanmuu no noaAroToBKe K 3a4eTy.

IIpu moaroToBke K 3adery oco0oe BHHMMAHME ClEAyeT oOpaTHTh Ha ClEAYIoIne
MOMEHTBI:

1. HWzyuenue mobOro kjiacca COCIMHEHUH HEMEPEXOMHBIX DJIEMEHTOB HAYMHAETCS C
U3yYeHUs] UX HOMEHKIIATYypbl. 3aTeM CleAyeT MU3y4yUThb OCOOEHHOCTH MPOTEKAaHUS XMMHYECKHX
peaKIuii, JieXkalye B OCHOBE CIIOCOOOB IOJIy4EHHUS OIPEAEICHHOIO Kiacca COEAMHEHUI
HeMnepexoaHbIX 371eMeHToB. Ocoboe BHUMaHHE CleAyeT OOpaTUTh Ha H3yueHHE OCHOBHBIX
peakuuii, XapaKTEepHBIX JUIS 3TOTO KJIacca COEAMHEHHUI HEeTepeX0AHbIX 3JIEMEHTOB.

2.  CryneHT JOJDKEH 3HATh CHOCOOBI Iepexoja COeIUHEHMH W3 OJHOro Kjacca
COETMHEHUIN HENEepexOoJHbIX 3JEMEHTOB B apyrue. J[ias 3Toro HeoOXoaumo pa3Ouparbcs B
crioco0ax BBEACHHUS B MOJIEKYJTY pa3IMUHBIX 3aMECTUTEICH.

Pexomenganuu nmo padore ¢ TUTEPATYPOI:

[Ipu u3y4yeHHn OUCUUIUIMHBI 0CO00€ BHHMAaHHE ClelyeT OOpaTUTh Ha PEKOMEHAyeMbIe
IporpaMMoil y4yeOHMKM U ydeOHble MOcoOus, MEeTOIWYecKHue pa3paboTKu 1ab0paTOPHBIX
3aHATUH, a TAK)KE Ha CIPABOYHYIO JIUTEPATYpPY, IPUBOJUMYIO B CIIUCKAX JIUTEPATYPHI.

Y4eOHO-MeTOANYEeCKOE 00ecTedeHHe CAaMOCTOATEIbHOM padoThI CTYACHTOB 10
AUCHUILINHE
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KoumnuectBo
HaumeHoBaHue pa3jeia Tacos, B
Ne (Tembi) DopMbl/BUABI COOTBETCTBHH C
CaMoOCTOSITeIbHOI padoThl y4eOHo-
TeMaTH4YeCKUM
TIAHOM
1 | Ilpenmer m 0OBekThl XuMuHU | M3ydeHHe OCHOBHOM JIUTEpATypPhI 10
OpraHUYecKUX coenauHeHuil | M3yuenue JOTIOJIHUTEIbHOU
HEMEPEXOIHBIX JIEMEHTOB JTUTEPaTyphI
KoHcrniekTpoBaHHe  U3YyYEHHBIX
HMCTOYHUKOB
Odopmiienne nabopaTopHOI
paboThl
IloaroroBka OTYETOB o
J1a00paTOpHBIM paboTam
2 | Oprannyeckue coeauHeHHs | M3ydeHne OCHOBHOW JTUTEpaTyphI 32
3JIEMEHTOB I-15 rpynn, | U3ydyenue JIOTIOJIHUTENTbHOM
CTIOCOOBI CHHTE3a, | JIUTEPATyphI
BakHeillmne — peakiuu ¢ | KOHCIeKTHpOBaHUE — HM3YYEHHBIX
aHaJIn3 HMCTOYHUKOB
Odopmnenue nabopaTopHOU
paboTsl
[ToaroroBka OTYETOB o
nabopaTopHbIM paboTam
UTOro 42
S IPAKTUKYM 1O JUCIHUAIIVIMHE
Ilan JadopaTOPHBIX 3aHATHI
Ne Tema naboparopHoit Bcero
/1 Tema 3anaTus paboThI 4acoB
| | Beenenue. IIpenmer u 06bexThl xumuu | Jlaboparopras padota 1. 4
OpraHHYECKUX coequHeHM | BBegenue. [TpaBuia TEXHUKHU
HENEPEXOIHBIX JIEMEHTOB. 0€30MacHOCTH B XUMHAYECKOH
naboparopun.  IlepBas  momoursb
MOCTPAJABIIUM B XUMHUYECKOU

nabopatopuu. IloxroroBka pabGouunx
peareHToB.

JlaGopartopHas paborta 2. 2
I[Ipeamer ©  OOBEKTHI  XUMHH
OpraHUYecKuX COEIMHEHUN
HETIePEXOIHBIX DJIEMEHTOB.
JlaGoparopHas paborta 3. 4
CBolicTBa OPraHUYECKUX COEAUHEHHI
HENepeXOHbIX 3JEMEHTOB. MeTo/bl
uccrenoBanus. V3MepeHne KOHCTaHT
MCXOJTHBIX BellecTB cuHTe3a ArsSh.

Il | Oprannueckue coemuHeHusI JIeMeHTOB | JlaboparopHas padoTa 4. 4

I-15 rpymnm,  cmocoObl  CHHTE3a,

CUHTETUYECKHE MCTOABI B XHUMHUH
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BAKHENIIME PEAKIIUU U aHAIINA3 OpPraHUYECKUX COCTUHEHUN
HENepexXoIHbIX 3neMeHToB. CuHTe3
APUJUTATHSL.

JlaGopaTopHas pabora 5. 4
OO0mmas XxapakTepuCcTHKa 3JeMEHTOB [
IPYIIIBL, ux OpraHuyecKue
npousBoaHbie. CHHTE3  apUIBHBIX
CpEeIUMHEHUI CYPbMBI.

JlaboparopHas paboTa 6. 4
OO6mas xapakTepucTuka 3aeMeHToB 11
TPYIIIBL, ux OpraHHYECKHe
npousBoAHble. M3ydyeHue CBOWCTB
ArsSb.

JlaboparopHas pabota 7. 4
OO0mass xapakTepUCTUKA DJICMEHTOB

13 wu 14-i rpynm, uX couu,
OpraHWYeCKue | KOMIUICKCHBIC
coenquHEeHUs.  AHanmu3  CTpPOEHUs
ArsSh.

JlaboparopHas pabota 8. 4
Opranuveckre COeTUHEHUS CypbMbI U
BHCMyTa B  OPTaHUYCCKOM u
3JIEMEHTOOPTaHUYECKOM CHHTE3E.

CuHTe3  apWwIBHBIX  COCIMHCHUU
cypeMbI(111,V) u BucmyTa(lll)

CypbMBl U
OpraHUYeCKUX

HCTICPCXOOHBIX 3JICMCHTOB

JlaboparopHas paboTta 9. 4
Peakiuu opraHMYeCKHX COCIUHCHHUN
BUCMyTa.  AHaiu3

COCTUHEHUN

UTOoro

34

JlabopaTopHBIH NPAKTHKYM

JlaGoparopHas paboTa

[IpakTuKy™m

JlabopaTtopHas pabora 1

Beenenne. IlpaBunma  TeXHUKH ~ O€30MACHOCTH B
XUMHUYECKON naboparopuu. IlepBas IIOMOIIb
IIOCTPaAABIINM B XUMHYECKON 1a00paTOpHH.
[ToaroroBka pabo4ux peareHToB.

[1]ctp. 7

JlaboparopHas pa6ota 2. IlpenmeT U 0OBEKTHl XHUMHH
OpPTaHHYECKUX COSAMHCHHUN HENEPEXOHBIX JIEMEHTOB.

[1] cTp. 21

JlabopaTtopHas pabora 3

CBoiicTBa OpraHMYECKUX COCIUHEHUN HENepeXOTHBIX
aJIeMeHTOB.  MeToasl  uccienoBanus.  M3mepeHue
KOHCTaHT MCXO/IHBIX BEIIECTB cuHTe3a AraSh.

[1] cTp. 124

JlabopaTopHas pabora 4.

CuHTeTHYECKME METOJIbl B XHMHH OpPraHUYECKUX
COCAMHEHUI  HENEpPEeXOJHbIX  3JIeMEHTOB. (CuHTE3
aApUILTUTHSL.

[1] ctp. 133

JlabopaTopHas pabora 5.

[1] cTp. 134
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OOmast xapakTepuCTHKa OHIEMEHTOB | rpynmsl, HX
opraHuuyeckue mnpousBogHbple. CHHTE3  apUIIBHBIX
COCJIMHEHUM CYpPbMBI.

6 | Jlaboparopnas pabora 6. OOmas xapakrepucrtuka | [1]cTp. 56
a1eMeHTOB Il rpymnmsl, UX OpraHUYecKUe IPOU3BOIHBIE.
W3yuenue cBoiictB ArsSh.

7 | Jlaboparopnas pabora 7. OOmas xapakrtepuctuka | [1]cTp. 66, 72
s1eMeHTOoB 13 u 14-ii rpynm, uX CoJid, OPraHuYECKUe 1
KOMILJICKCHBIC cOeIMHeHHsI. AHanu3 ctpoeHus ArsSh.

8 | Jlaboparopnas pabota 8. Opranumdeckue coemamnenus | [1] ctp. 93
CypbMBI M  BHUCMyTa B  OpPraHUYECKOM u
AJIEMEHTOOpPTaHn4YecKoM cuHTe3e. CHHTE3 apuiIbHBIX
coeaunenuii cypsMbI(111,V) u Bucmyra(lll)

9 | JIaGopatopHas paGora 9. Peakimuum opranudeckux | [1] cTp. 103
COCIMHEHUH CYpbMbl U BUCMYTa. AHAIN3 OPraHUYECKIX
COGI[I/IHGHI/II;'I HCIICPCXOAHBIX 3JICMCHTOB

[1] Kuakos, B. B. CunTe3 opraHnyeckux COeIMHEHUI HENEPEXOAHBIX IJIEMEHTOB U UX
aHaM3: y4eOHO-METOJuYecKoe Tocobme s CcTyneHToB mensy3oB / B. B. XKumkos, U. B.
Eropoga. — binarosemenck: M3garenscteo BI'TIY, 2020. — 163 c.

JIABOPATOPHAS PABOTA Nel. (4 yaca)

BBEJIEHUE. [TPABWJIA TEXHHUKU BE3OIIACHOCTU B XUMHNYECKOM
JIABOPATOPUU. ITEPBA S ITIOMOIIb IIOCTPAJIABIIMM B XUMWUYECKOH
JIABOPATOPUUN. TIOATOTOBKA PABOUMNX PEATEHTOB.

Bomnpocsl Kk 3aHATHIO:
Brenenue. [IpaBuna paboTsl B 1a00paTOpru 371€MEHTOOPTaHHUYECKOTO cHTe3a. [Ipnbopsr
U TI0CY/1a B XUMHYECKOH JIabopaTopuu
1. O3HakOMJICHHE CTYJCHTOB C IUIAHOM 3aHATUH W TPeOOBAHUSAMH, MPEABSIBISIEMBIMUA K
3a4eTy, CIUCKOM JIUTEPATYyPHI.
2. MHCTpyKTaX 1O TeXHUKE OS30MMaCHOCTH MPHU padOTe B XUMHUYECKOH JTaOOpaTOpHH:
a) MpaBUjIa MPOTHUBOIIOKAPHOM 6€3011aCHOCTH
0) nmpaBuiia paboOThl C XUMUYECKUMH PEaKTUBAMU
B) MpaBuia paboThI C AIEKTPOOOOPYIOBAHUEM
T) IepBasi IOMOILb TOCTPAAABIIEMY B XUMUYECKOU J1a00paTOPUH.
3. Odopmuenue paboyero xypHaia.
4. JJaGopaTtopHoe 000pyIOBaHHE U MOCYAA.
JIABOPATOPHAS PABOTA Ne2. (2 yaca)
[IPEJIMET U OFBEKTHI XUMUU OPTAHMYECKUX COEJUHEHUIA
HEIMEPEXO/IHbBIX 3JIEMEHTOB.
Bonpocs! Kk 3aHATHIO:
1. Henepexomnsle »51eMeHTHl. KiroueBble OTKpPBITHS OpPraHUYECKHUX COETUHEHUH
HETIePEXOIHBIX 2JIEMEHTOB.
2. Knaccudukanus 31€eMEHTOOPraHNYECKUX COEAMHEHUH IO 3JIEKTPOOTPHULATEIbHOCTH
DIIEMEHTOB.
3. AcrniekThl KOHIETNH 3JIEKTPOOTPULATEILHOCTH IS DJIEMEHTOOPTaHMUECKOW XUMUU.
JIABOPATOPHAS PABOTA Ne3. (4 gaca)

CBOVICTBA OPTAHMYECKNX COEJVHEHNI HENEPEXO/IHBIX SJIEMEHTOB.
METO/bI UCCIEAOBAHUSA. U3SMEPEHUE KOHCTAHT MCXO/IHbIX BEHHIECTB
CHUHTE3A ArsSh.

Bonpocsl K 3aHATHIO:
1. DHeprus, MOISIPHOCTH M PEAKIIMOHHASI CTIOCOOHOCTH CBSI3H AJIEMEHT-YTIIEPO/I.
2. CTaObuUIbHOCTD COETUHEHNI HETIEPEXOHBIX HIEMEHTOB.
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3. JIaGuIbHOCTh COSIMHEHH HEMIEPEXOIHBIX YIIEMEHTOB.

4. VI3MEPEHUE KOHCTAHT MCXOJTHBIX BEIECTB CHHTE3A Ar3Sh.
JIABOPATOPHAS PABOTA Ne4. (4 gaca)

CUHTETUYECKUE METO/Ibl B XUMNU OPTAHUYECKUX COEUHEHUN
HETTEPEXOHbIX 3JIEMEHTOB. CUHTE3 APUJIJIMTUA.
Bomnpoce! k 3aHAITHIO:
1. Cunrernueckue METOJbl B XHMHUHM OPraHUYECKUX COCAMHEHUN HENmepeXOaHbIX
3JIEMEHTOB
2. Peakuuu OKUCIUTEIBLHOTO IPUCOCTUHEHHUS.
3. Peakiiuu oomena. Peakniuu BHenpeHus. DIIMMUHHPOBAHUE.
4. CuHTE3 apUILIUTHS.

JIABOPATOPHAS PABOTA No5. (4 gaca)
OBIIAS XAPAKTEPUCTHUKA DJIEMEHTOB I I'PYIIIIBI, UX OPTAHUYECKHUE
ITPOM3BOJIHBIE. CUHTE3 APUJIBHBIX COEJVHEHNI CYPLMBI.
Bonpocsl Kk 3aHATHIO:
1. O61as xapakTepucTUKa 3JIEMEHTOB |-ii rpynimbl.
2. buonoruyueckas poJib IEJI0YHbIX METAJJIOB.
3. Jlutuiioprannueckue coenunenus. [loayuenue, cBoiicTpa.
4. Harpuitoprannueckue coenuHenus. Ilomydyenue, cBoiicTaa.

JIABOPATOPHAS PABOTA No6. (4 yaca)
OBILIAA XAPAKTEPUCTUKA DJIEMEHTOB II I'PYIIIIBI, UX OPTAHUYECKHUE
[TPOM3BO/IHBIE. U3YUYEHUE CBOMCTB ArsSh.
Bonpocsl k 3aHATHIO:
. OOwias xapakTepuCTHKA JIEMEHTOB 2-i rpyIIbl
. [IpumeHeHne MeTaIoB 2-il TpyIIIbl U UX COEAUHEHUN
. buonoruueckas poiap METAIUIOB 2-U IPyIIIbI
. bepumnitoprannueckue coenunenus. [lomydyenue, cBOMCTBA.
. Marnuiioprannyeckue coequnenus. Ilonyyenue, cBoiicTBa.
. Kanbnuii-, 6apuiioprannueckue coequnenus. [lonydyenue, cBoiicTa.
. CrpoHuniioprannueckue coenqunenus. Ilomyuenue, cBoiicTsa.
. U3yuenue cBoiictB Ar3Sb u pennnmarauiitbpomuma.
JIABOPATOPHAS PABOTA Ne7. (4 gaca)
OBILIASI XAPAKTEPUCTUKA SJIEMEHTOB 13 U 14-1 TPVIIII, UX COJIN,
OPT'AHMYECKHUE U KOMIUIEKCHBIE COEJJUHEHU . AHAJIM3 CTPOEHUSA ArsSb.
Bonpocsl K 3aHATHIO:

1. OGmas xapakTepucTUKa 3J1eMeHTOB 13-if rpymnmsl

2. [lpumenenue sneMeHToB 13- rpynmnsl U UX COeTMHEHUIN

3. buonoruueckas poib 31€MEHTOB 13-11 rpynbl

4. AmoMuHuioprauuueckue coequnenus. [loayyenue, cBoiicTpa.

5. OOmas xapakTepUCTHKa »3JI€MEHTOB 14-ii Tpymnmel, NPUMEHEHHE WX COEIUHEHMH,
Ouosiornueckasi poib.

6. Kpemnmuii-, 010Bo- 1 CBUHELIOpraHndeckue coeanHenus. [lomyuenue, cBolicTaa.

7. Ananu3 crpoenus ArsSb.

0O ~NO DN &~ WK —

JIABOPATOPHAS PABOTA Ne8§. (4 yaca)
OPITAHMYECKHUE COEAVMHEHMA CYPBMbBI U BUCMYTA B OPTAHUUYECKOM U
SJIEMEHTOOPTAHUYECKOM CUHTE3E. CUHTE3 APUJIbHBIX COEJIMHEHUIA
CYPBMBI(I11,V) 1 BUCMYTA(III)
1. OGmas xapakTepuCcTUKa JIEMEHTOB 15-if rpynmbl
2. IlppumeHenue 31eMeHTOB 1 5-i1 TpyIIIbl M UX COETMHEHUN
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. buonoruueckas posup 35eMeHTOB 15-ii rpynmsl
. Oprannveckue coenuaerus cypbMbi(111,V), Bucmyta(lll). ITonyuenue, cBoricTBa.
. CuHTE3 TpHApUIICYPbMBI.
JIABOPATOPHAS PABOTA Ne9. (4 yaca)
PEAKILIM OPTAHUYECKWX COEJUHEHUI CYPEMbI U BUCMYTA. AHAJINU3
OPI'AHMYECKUX COEJIMHEHUI HEITEPEXO/IHBIX 2JIEMEHTOB

Bonpocsl K 3aHATHIO:

Peakiun oprannyeckux coeauneruii cypsmbi(l1) u (V).

Peakuuu oprannueckux coeaunenuit pucmyrta(lll) u (V).
. MeTo/1p1 BbIICTIEHUS] M OYMCTKH 2JIEMEHTOOPTaHMYECKUX COSTUHEHHIM
. MeTo/pl nccine1oBaHus B XUMUU DJIEMEHTOOPTaHUYECKUX COETUHEHUI.
. Onpenenenue TeMnepaTypsbl IIABJICHHUS] OPraHUYECKOro COeIMHEHUS CYpbMBbI (BUCMYTa)
. UK-cniekTpockonus B UCCIEN0BAHUY OPIraHUYECKUX COCUHEHUN CypbMbl U BUCMYTA.
. YCcTaHOBNIEHHE CTPOEHUSI OPraHUYECKOTO COEAMHEHHUs CYpbMbl (BucmyTta) meroaoM MK-
CHEKTPOCKOIUH.

wm BN W

6 IMJAKTUYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA
6.1 OneHouHbIe cpeacTBA, MOKA3aTEJH M KPUTEPUH OLICHUBAHUS KOMIIeTeHIM i

Huaexc Onenounoe IToka3aTenn Kputepun oueHuBanusi
KOMIIeTe CpeaCcTBO OlleHUBAHUSA chopMHPOBAHHOCTH KOMIIETEHIM A
HIAH
OIIK-1 Ortuer 110 Huzknii — CTaBUTCH, €CcIIu JOIYLIEHBI
71ab0paToOpHOI | HEYOBJIETBOPUTENH | CYIIECTBEHHbBIC OIINOKH (B xome
pabore HO SKCIEPUMEHTa, B  OOBSICHECHHH, B
obopmieHUH PadOTHI, 0 TEXHHUKE

0e30macHOCTH, B pabOTe C BEIIECTBAMU U
npubopaMu), KOTOpPbIE HE HCIPABIISIOTCS
JIOKE 110 YKa3aHHUIO TPEnoIaBaTersl.

[Toporossiii — | cTaBUTCs, €CIM JAOMYILIEHbl OJHA-IBE
YIOBJIETBOPUTEIBHO | CYIIECTBEHHbIE  ommOku (B XoJe
DKCIIEPUMEHTa, B  OOBICHEHUH, B
obopmieHUn padoOTHI, Mo TEXHUKE

Oe3omacHoCTH, B paboTe ¢ BEUIECTBAMU U
npudopamu), KOTOpbIE HCHPABISIIOTCS C
IIOMOILBIO MPENOAABATEIS.

ba3oBblil — xopouio | a) paGora BBIIOJHEHA MPaBWIBHO, 0€3
CYIIECTBEHHBIX OIINOOK, C/I€aHbl BHIBOIbI,
0) JOMyCTUMBI: HEMOJHOTa TPOBEICHUS
Wi oopMIIeHHsI HKCTIEPUMEHTa, OJlHA-/IBE
HECYIIIECTBEHHBIE OIMOKH B TIPOBEICHUU
Wi opOpPMIIEHMHM  SKCHEpHMEHTa, B
npaBmwiax paboOTel C  BEMIECTBaMH U
npudopamu

Bbicokuil — oTM4HO | @) paboTa BBHINOJHEHA MOJHO, MPaBUJILHO,
0e3 CyILECTBEHHBIX OIIMOOK, CJHEJIaHbI
BBIBOJIBL;

0) IKCIEPUMEHT OCYILIECTBJIEH IO IUIaHy C
YUETOM TEXHHKHA O€30MacHOCTH W TPAaBUII
paboTel C BeUIeCTBAMH M IPUOOpaMHU;
B) WMEIOTCSl OPTaHM3aI[MOHHBIC HABBIKU
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(mojIepKUBaeTCs YMCTOTa pabouero mMecra
U IOpSJOK Ha  CTojle, HKOHOMHO
UCHOJIb3YIOTCSI PEAKTUBBI).

KonTponbhas
pabora

Huzknii —
HEY/I0BJIETBOPUTEID
HO

JOTYCTHJI YHCIIO OIIMOOK M HEJ0YETOB
MPEBOCXOJSIIEE HOPMY, MpU KOTOPOH
MOJKET OBITh BBICTABJICHA OLIEHKA «3»

IToporossrii —
YZIOBJIETBOPUTEIBHO

€CII CTYJIEHT MPAaBHJIBHO BBINOJHWI HE
MEHEE TMOJIOBHHBI PabOThI MIIM JIOITYCTHII:
He Oojee ABYX TpyObIX OIMIMOOK; WM HE
Oonee ogHOM TpyOOl M OmHON HerpyOoit
OLIMOKH U OJJHOTO HeJloueTa; Win He Oonee
JIBYX-TpeX HETrpyObIX OMHUOOK; WU OJHOU
HErpyOOi OMMOKH U TPEX HEI0YETOB; WU
IPU OTCYTCTBUU OLIMOOK, HO TIPU HAJTUYUU
YETHIPEX-TISITH HEJIOUYETOB.

bazoBelii — xoporo

CTYZICHT BBINIOJHII PabOTy IOJHOCTBIO,
HO JIONMyCTWJI B HeH: He Oojee OnHOU
HEerpyOo# OIMOKK U OJHOTO HeJ0YeTa W
He 0oJiee ABYX HEJIOUETOB

Bricokuit — oTIIMYHO

paboTa BbINOJTHEHa 0€3 OIMMOOK, YKa3aHBI
BCE pacyeTHble (DOPMYJBI,  CIUHUIIBI
U3MepeHusi, 0e3 OIMMUOOK BBIIOJHEHBI
MaTEMATHYECKHUE PACUCTHI

OIIK-2

Otuer no
n1abopaTopHOi
pabote

Huzknii —
HEYI0BJIETBOPUTEID
HO

CTaBUTCH, ecnu JOTTYIICHBI
CYLIECTBEHHBIE OILINOKU (B X0Je
DKCIIEPUMEHTa, B  OOBICHEHUH, B
odopMIIeHUH  PpaboTHI, 0 TEXHUKE
Oe3omacHOCTH, B paboTe C BelIeCTBAMU U
npudopamu), KOTOpble HE UCHPABIISIOTCS
JlayKe M0 YKa3aHUI0 IPenoaaBaTess.

IToporossrii —
YAOBJIETBOPUTEIBHO

CTaBUTCS, €CIU JIONYIICHBI OJIHA-]IBE
CYIIECTBEHHbBIE OILINOKH (B xone
OKCIIEPUMEHTa, B  OOBSICHECHHH, B
odopmieHUn paboTHI, M0 TEXHUKE
0e30MacHOCTH, B paboTe C BEIIECTBAMU U
npudbopamu), KOTOpbIE HCHPABISIIOTCS C
MTOMOIIBIO MPEIO aBATEISL.

ba3oBblii — x0po1o

a)paboTa BBIIOJHEHA TpaBUIbHO, 0e3
CYIIECTBEHHBIX OIMIMOOK, C/I€IaHbl BHIBOIBI,
0) JOMyCTUMBI: HEMOJHOTA IPOBEICHUS
Wi ohOpMIIEHHST IKCTIEPUMEHTA, OJIHA-/IBE
HECYILIECTBEHHbIE OIIMOKM B TPOBEICHUU
wim  oQOpMIIEHHH  DKCIIEpUMEHTa, B
mpaBuiIax paboOTBl C  BEIIECTBAaMU U
npubopamu
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Bricokuii — OTIMYHO

a) paboTa BBHIMOJIHEHA MOJHO, MPAaBUJIBHO,
0e3 CyIIECTBEHHBIX OIIMOOK, CHEIaHbl
BBIBO/IBI,

0) 9KCIIEPUMEHT OCYIISCTBJICH 10 IUIaHY C
YYeTOM TEXHHKH O€30MacHOCTH U TPAaBHII
paboThl C BemeCTBAMH W MPUOOPAMH;
B) HMEIOTCSI OpPTraHU3AIMOHHBIC HABBIKH
(ToIep>KUBAETCSl YUCTOTa PaboYero mMecra
U TOpSAIOK HA  CTOJE, DKOHOMHO
WCIIOJIb3YIOTCSI PEaKTHBEI).

OIIK-2

KoHntposbHas
pabora

Huzkuii —
HEYJI0OBJIETBOPUTEIIb
HO

JOMyCTWJI YHUCIO OMIMOOK W HEJ0YETOB
MPEBOCXOJSIIEE HOPMY, MpU KOTOPOU
MOJKET OBITh BBICTABJICHA OIEHKA «3%»

IToporossrii —
YIOBJIETBOPUTEIBHO

€CIIM CTYJEHT TMPABUILHO BBIMIOIHUI HE
MEHEe TOJOBHHBI PaOOTHI WIJIM JIOMYCTHIIL:
He Oojiee ABYX TpyOBbIX OIIMOOK; WM HE
Oonee onHOUM TpyOoil M ogHOW HerpyOoun
OIIMOKH M OJIHOIO HEA0YETa; UK He Oosee
JIBYX-TPEX HErpyObIX OMIMOOK; WM OJHOMN
HerpyOoil OmMOKY U TpeX HEA0YETOB; WIH
IIPU OTCYTCTBUU OLIMOOK, HO TIPU HAJTUYUU
YETBIPEX-TISITH HEJIOUETOB.

ba3oBblii — x0po1Io

CTYJCHT BBITIOJHUI PabOTy MOJIHOCTHIO,
HO JIOMYyCTHJI B HeH: He Oonee OmHOU
HErpy0oi OITMOKY U OJTHOTO HEJI0UeTa WU
He Oosiee IBYX HETOUYETOB

Bricokuii — OTIIMYHO

pabota BhINONHEHA 0e3 OmMUOOK, yKa3aHbI
BCE pacyeTHble (QOPMYINbI,  EIUHHIIBI
u3MepeHusi, 0e3 OIMOOK BBITOJHEHBI
MaTeMaTHYeCKUe pacueThl

IK-1

Otuer o
n1abopaTtopHOit
pabote

Huskuit —
HEYJIOBJIETBOPUTEIIb
HO

CTaBUTCH, eciu JOITYLIEHBI
CylleCcTBEHHble  omuOKku (B Xone
HKCIIEPUMEHTa, B  OOBICHEHUH, B
obopmieHUn padoOTHI, Mo TEXHUKE
Oe3omacHoCTH, B paboTe ¢ BEUIECTBAMU U
npubopamu), KOTOpPhIE HE HUCIPABISIOTCS

JAaKC T10 YKA3aHUIO IMPETIogaBaTECJIs.

IToporossrii —
YAOBIETBOPUTEIBHO

CTaBUTCS, €CIU JIONMYIICHBI OJIHA-]IBE
CYIIECTBEHHbBIE OILINOKH (B xone
OKCIIEPUMEHTa, B  OOBSICHECHHH, B
odopmieHUn paboTHI, M0 TEXHUKE
0e30MacHOCTH, B paboTe C BEIIECTBAMU H
npubopamMu), KOTOpbIE HCIPABISIIOTCS C
TTOMOIIIBIO TPETIOaBaTENsl.

ba3oBblii — xopo1o

a)paboTa BBIIOJHEHA TpaBUILHO, 0e3
CYIIECTBEHHBIX OMTHOOK, C/IeTIaHbI BEIBOIBI;
0) OMyCTUMBL: HEMOJHOTa TPOBEICHUS
i oOPMIICHHSI SKCIIEPUMEHTA, OJIHA-T[BE
HECYIIECTBEHHbIE OIIMOKH B MPOBEACHUH
Wi oQOpMIIEHHMH  DKCIIEPUMEHTa, B
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npaBuiax paboTel ¢

npudopaMu

BCIICCTBaAMHU H

Bricokuii — oTIMYHO

a) paboTa BBINOJHEHA MOJHO, MPABHUIBHO,
0e3 CyIIECTBEHHBIX OIIMOOK, C/IEJIaHBI
BBIBO/IbI;

0) PKCHEPUMEHT OCYIIECTBIIEH IO IUIAHY C
y4eTOM TEXHHMKH O€30MacHOCTH M TIPABUI
paboTBl C BEHIECTBAMH M IPUOOPAMH;
B) HMEIOTCSl OPraHM3ALOHHBIC HAaBBIKH
(moaep;KUBaeTcsl YMCTOTa pabodero Mecra
U TOpSANOK HA  CTOJNE, OSKOHOMHO
UCHOJIb3YIOTCSI PEAKTUBBI).

I1K-1

KonTponbhas
pabora

Huzknii —
HEYI0BJIETBOPUTEID
HO

JOTYCTHJI YHCIIO OIIMOOK M HEJ0YETOB
MPEBOCXOAIIEE HOPMY, TIpH KOTOpPOH
MOJKET OBITh BBICTABJIICHA OIIEHKA «3»

[ToporoBbiii —
YAOBJIETBOPUTEIBHO

€CIIM CTYJIEHT IpPaBWJIbHO BBIIOJHWI HE
MEHEE MOJIOBUHBI PabOThI MM JIOITYCTHII:
He Oojee ABYX IpyObIX OLIMOOK; WM HE
Oosiee omHOWM TPyOOH WM OmHOWM HErpyOoit
OLIMOKH U OJJHOT'O HeJl0ueTa; WiK He Ooiee
JIByX-TpeX HErpyObIX OLIMOOK; WJIM OJIHOM
HEerpyOoil omMOKN U TPEeX HEI0YETOB; WU
IPU OTCYTCTBUU OLIMOOK, HO TIPU HAJTMYUHU
YeThIpeX-TISITH HeJI0UETOB.

ba3oBblii — x0po1Io

CTYICHT BBITIOJHUI PabOTy MOJIHOCTHIO,
HO JIOMYCTHJI B Hel: He Oonee OmHOU
Herpy0oi OITMOKY U OJTHOTO HEJIOYETa UITU
He Oosiee IBYX HETOYETOB

BrIcokuit — oTIIMUHO

paboTa BbIMOTHEHa 0€3 OIMMOOK, YKa3aHBI
BCE pacyeTHble (DOPMYJBI,  CIUHUIIGI
u3MepeHus, 0e3 OMMUOOK BBIMOIHEHBI
MaTEeMaTHYECKUE PACUCTHI

[1K-2

Oruer o
nabopaTopHOi
pabore

Huzkuii —
HEYJOBJIETBOPUTEIIb
HO

CTaBUTCH, ecim JOTTYIICHBI
CylllecTBeHHbIe  omuOku (B xome
OKCIIEPUMEHTa, B  OOBSICHECHHH, B
odopmieHUn paboTHI, M0 TEXHUKE
0e30MacHOCTH, B paboTe C BEIIECTBAMU U
npudbopamu), KOTOpble HE UCHPABISIOTCS

JAKC T10 YKAa3aHUIO MPEenoaaBaTelis.

IToporoselii —
YIOBJIETBOPUTEIBHO

CTaBUTCS, €CIM JOIYIIEHbl OJHA-]IBE
CylllecTBEeHHble  omuOKu (B Xxone
HKCIIEPUMEHTa, B  OOBICHEHUH, B
obopmieHun padoOTHI, Mo TEXHUKE
Oe3omacHoCTH, B paboTe ¢ BEUIECTBAMU U
npudopamu), KOTOpbIE HCHPABISIIOTCS C
ITOMOILBIO MPENOAABATEIS.

ba3oBblii — x0po11o

a)paboTa BBIIOJIHEHA TPAaBWIBHO, 0Oe€3
CYIIIECTBEHHBIX OILIMOOK, C/IeTaHbI BEIBOIBI;
0) JONYCTUMBI: HEMOJHOTA TPOBEICHUS
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Wi opOpMIICHHSI HKCTIEPUMEHTA, OJIHA-/BE
HECYIIECTBECHHBIC OLIMOKM B IPOBEICHUH
Wi opOpMIIGHMHM  OSKCHEpHMEHTa, B
npaBwiax pabOTBl € BEIIECTBAMH U
npubopamu

Beicokwnii — oTiim4yHO | @) paboTa BBIIOJHEHA IOJHO, MPAaBUIIBHO,
0e3 CyIIECTBEHHBIX OIIMOOK, C/IEJIaHBI
BBIBO/IbI;

0) PKCHEPUMEHT OCYIIECTBIIEH IO IUIAHY C
y4eTOM TEXHHMKH O€30MacHOCTH M TIPABUI
paboTBl C BEHIECTBAMH M IPUOOPAMH;
B) HMEIOTCSl OPraHM3ALOHHBIC HAaBBIKH
(moaep;KUBaeTcsl YMCTOTa pabodero Mecra
U TOpSANOK HA  CTOJNE, OSKOHOMHO
UCHOJIb3YIOTCSI PEAKTUBBI).

[IK-2 Kontponbnas | Huzkwii — JOMYCTHJI YHCIIO OIIMOOK M HEJ0YETOB
pabora HEYJIOBJIETBOPUTENH | MMPEBOCXOJIAIEE HOPMY, IPU KOTOPOHU

HO MOJKET OBITH BLICTABJIEHA OLIEHKA «3%»
[Toporossrii — €CJIM CTYIEHT IPaBUJIBHO BBIMOJHUI HE

YJIOBJICTBOPUTEIHLHO | MCHEE TOJOBHUHBI PaOOThI MM JIOITYCTHII:
He Oojiee ABYX TpyOBIX OIMIMOOK; WA HE
Oonee onxHOUM TpyOoil U ogHOW HerpyOou
OIIMOKH M OJTHOTO HEA0YETAa; UIH He Oosiee
JIBYX-TPEX HErpyObIX OMMOOK; WM OJHOMN
HerpyOoil OmMOKY U TpeX HEA0YETOB; WIH
[P OTCYTCTBUU OLIMOOK, HO TIPU HAJTUYUU
YETHIPEX-TISITH HEJJOUETOB.

ba3oBbIii — XOPOIIO | CTYIEHT BBHIMOJHWI PadOTy MOJHOCTHIO,
HO JONMYyCTWJI B HeW: He Oojee OnHOU
Herpy0oii oImrOKH U OTHOTO Helo4eTa WIn
He OoJiee IBYyX HEI0UYETOB

Bricokuii — oTnM4HO | paboTa BBIMOIHEHA 0e3 OMO0K, YKa3aHbI
BCE pacueTHbIE (OPMYJIbI, €AUHULIBI
U3MepeHus, 0e3 OMMOOK BBHITOIHEHBI
MATEMATHUYCCKUEC pacquLI

6.2 IIpoMeskyTO4YHAsI aTTECTALUS CTYAEHTOB 0 AUCHUILINHE
IIpomexxyTouHast arrecTanus SBISIETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMEHUU
CTYJCHTOB, MPHUOOPETEHHBIX B MPOLECCE M3YyYEHUS NUCHUILIMHBL. DopMoil mpomMexyTOuHOM
aTTECTalMU 110 TUCLIMILINHE SBIIETCS 3a4ET.
[ oueHWBaHUA PpE3yJIbTATOB OCBOCHUSA JIUCLMILUIMHBI IIPUMEHSAETCA CIEAYIOIINE
KPUTEPUU OLICHUBAHUS.

Kpurtepuu ouneHnBaHusi yCTHOTO OTBETA HA 3a4eTe

OueHka «3a4TeH0» BBICTABIIACTCS CTYACHTY, €CIIU:

1. BOMIPOCHI PACKPHITHI, H3JI0KEHBI JIOTHYHO, O€3 CYIIECTBEHHBIX OMMUOO0K;

2. IOKa3aHO YMEHHUE WUTIOCTPUPOBATh TEOPETUUYECKHE TOJOXKEHUS KOHKPETHBIMHU
pUMeEpaMH;

3. MPOJIEMOHCTPUPOBAHO YCBOEHHE paHEE H3YyUYEHHBIX BOMPOCOB, CHOPMUPOBAHHOCTH
KOMIIETEHIINH, YCTOMYUBOCTh UCTIOIB3yEMBIX YMEHUN U HABBIKOB.

JlomyckaroTcs He3HaYUTeNbHBIE OIIUOKH.

OuneHka «He 3aUTEeHO0» BBLICTaBIISICTCS, €CIIU:
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1. He pacKpbITO OCHOBHOE COZIepKaHUE YUeOHOTO MaTepHaa;

2. OOHaApy»XEHO HE3HAHHWE WJIM HEMOHUMaHWEe OOoJbIIed WM HaumOojee BaKHOW YacTH
y4eOHOro Marepuana;

3. JOMyILIEHbl OIIMOKM B OMNpPENEICHUU TOHSATUIM, KOTOpbIe HE HCIPABIEHBI IOCIE
HCCKOJIBKHMX HAaBOAAIINX BOIIPOCOB,

4. He chOpMUPOBAHBI KOMIIETEHIIMU, YMEHUS U HABBIKHU.

TPEBOBAHUS K ®OPME OTYETA 110 IABOPATOPHOM PABOTE
®opma otvera. OTYeT JOJHKEH COJEp)KaTh Ha3BaHHE, LEb PaOOTHI, OMKCAHHE XOJa
paboThI, CXeMbl MPUOOPOB, pacueThl, TAONHILY, TpadUKN 3aBUCUIMOCTH, BbIBOJ. K nmaGoparopHoi
paboTe J0KHBI OBITh Pa300paHbl BOIIPOCHI K 3aHSATHIO.
6.3 TunoBblie KOHTPOJIbHBIE 321aHNUs WJIN HHbIE MAaTEePHAJIbI, HEO0OXOTUMbIE /115l
OLEHKH Pe3yJIbTATOB 0CBOECHHs THCHHILTHHbI
KOMILJIEKT 3AJJAHUU IJ1S1 KOHTPOJIBHOU PABOTbBI

KonTpoabHasi padora

Pasgensr (I. BBenenme. IlpeaMer M OOBEKTHI XHMHH OPraHUYECKHX COCIUHCHHIA

HenepexoaHblXx aiemeHToB; |l.  Oprannueckue coenuHeHus saemeHToB |-V rpymnm.
Opranuyeckue MPOU3BOJHBIE JHUTHA, HATpusi U Kaius. CrnocoObl CUHTE3a M BaKHEHIIne
peakuu. |ll. Wcnonp3oBaHne OpraHMYECKUX COCIUHEHUN HEMEPEXOJHBIX 3JEMEHTOB B
OpPraHUYECKOM H 3JIEMEHTOOPTaHUYECKOM CHHTE3E).

Bapmuanr 1.
1. VkaxkuTe xapakrep XuMu4eckoii cBs3u B coequnenusnx: CHsLi, CoHsLi, CeHsLi.
2. [IpuBeuTe CXEMBI CHHTE3a: METHIMAarHUHOpoMuIa, TpPU(PEHMICYPbMBbI, TETPAITUICBHHIIA.

3. B xakue XuMUYECKUE PEaKIMK BCTYMAIOT HATPHHOPTaHUICCKHE COCMHEHUSI.
Bapuanr 2.
. VKaKUTe XapakTep XUMUIECKOM cBsi3u B coenuuenusx: CoHsNa, CoHsRb, CeHsLi.
. [IpuBeIuTE CXEMBI CHHTE3a: TPUITHIATIOMUHHS, TPH-TI-TOJUIBUCMYTA, TH(DESHUIOCPHILIHSI.
3. B kakue XuMu4ecKkue peakiiuy BCTYMaT OapuiiopraHu4ecKre COeIMHEHUSI.
Bapuanr 3.
1. YkaxuTe Kak MEHSIETCS XapakTep XUMHUECKOi cBsi3u C-D amKUIbHBIX MPOU3BOIHBIX
aneMeHToB |l rpynmel o nepuogam.
2. [IpuBeauTe CXeMbI CHHTE3a: TUBUHUIMATHUSA, TUOPOMUA TPU-TI-TOJIUIICYPHMBI,
T ()EHUITKAITBITHSL.
3. B kakue XuMu4ecKkue peakiiii BCTYMAIT aJIOMUHUHOPTaHUYECKUE COSTMHEHMUS.
Bapuanr 4.
1. Ykaxure xapakTep XuMuueckoi cBs3u B coenuHennsnx: (CoHs)zB, (C2H3)3Al, (CeHs)3Ga.
2. [IpuBeuTe CXEMBI CHHTE3a: TETPA3TUIICBUHIIA, IT-TOJUIUTUTHUS, TUOYTUIOApHS.
3. B kakue XuMHU4ecKue peakiiiy BCTYMAT repMaHuHOpraHnuecKue COeTMHEHUSI.
Bapmuanr S.
1. Vkaxute xapakrep xuMmudeckoi cBsi3u B coenquHennsx: CHaNa, CoHzK, (C2Hs)2Mg.
2. [IpuBeuTe CXEMBI CHHTE3a: XJIOpHAa TeTpadeHUICYPbMBI, TPUITHIBUCMYTA,
dbeHunmarnuitnouaa.
3. B kakue XUMHUYEeCKUE PEaKIy BCTYIMAIOT BHCMYTOPTAHHYECKUE COCTMHECHHSL.

N —

BOIIPOCHI K 3AYETY
1. IlpaBuna paGoThl B 1aO0OpATOPUH SIEMEHTOOPTAHNIECKOTO cCHTE3a. [Ipubops! n
1ocyia B XMMHUECKO 1abopaTopuun
2. Xumun4deckas cBs3b. Ee TUIBI, XapaKTEPUCTUKH.
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3. Henepexonneie »3nemeHTbl. KiroueBble OTKPBITUS OpPraHMYECKUX COEAUHEHMH
HEMEepPEeXOIHBIX 2JIEMEHTOB.

4. Knaccuduxanus 3JeMEHTOOPTaHUYECKHX COCIMHEHUH MO 3JEKTPOOTPULATEIHLHOCTH
3JIEMEHTOB.

5. AcneKThl KOHLIENIUH 3JIEKTPOOTPULATEIBHOCTH ISl 3JIEMEHTOOPIaHUYECKON XUMUU.

6. DHeprus, NOJISPHOCTh U PEAKIIMOHHAS CLIOCOOHOCTh CBSI3M JIEMEHT-YTJIEPO/I.

7. CTaOMIIBHOCTD COCMHEHUI HENEPEeXOAHbIX JIEMEHTOB.

8. JIaOMIIbHOCTH COCTMHEHHI HETICPEXOIHBIX 3JIEMEHTOB.

9. CuHTeTHYECKHME METOABl B XHWMHUH OPraHUYECKUX COCOUHEHUH HENepexOaHbIX
3JIEMEHTOB

10. Peakiiuy OKMCIUTENBHOTO IPUCOEINHEHUS.

11. Peakiiuu oOMeHa, BHEIpeHUS. DITUMHUHUPOBAHUE.

12. O0mas xapakTepucTHKa 3JeMeHTOB |-if rpymmbl, OHoNorMYecKas poJib IIETOYHBIX
METaJUIOB.

13. JIutuitoprannueckue coequHenus. [lonydyenue, cBoiicTaa.

14. Harpuitopranuueckue coequHenus. [lonydenue, cBoiicTaa.

15. OOmas xapakTepucTHKa 3JE€MEHTOB 2-i rpynnsl. [IpuMeHeHHe MeTauioB U MX
COEIMHEHUH, OMOJIOTUYECKas pOJib.

16. Maruuiiopranndeckue coenunenus. [lomyyenue, cBoiicTBa, mpuMeHEHUE.

17. Kanpuuii-, 6apuii-, crpoHiiioprannueckue coequnenus. [lonydyenue, cBoiicTaa.

18. OO6mmas xapakTepucTHKa IEMEHTOB 13-ii rpynmbl, IpUMEHEHUE IeMEHTOB 13-ii rpynmbl
U X COEIMHEHUI, Onoorunyeckast poJib.

19. AmromuHuiiopranndeckue coequnenus. [lomyyenue, cBoiicTBa, MpuMEHEHHE.

20. OOmias xapakTEepUCTHKA ODJIEMEHTOB 14-if Tpymmbl, NPUMEHEHHE WX COCIMHEHUH,
Ouosornyeckas pob.

21. KpemHuii-, 0J10BO- M CBUHELIOpraHuieckue coenunenus. [lomyuenue, cBoiicTna.

22. OOmas XapakTepUCTUKa >JEMEHTOB 15- TpyIIbl, NPUMEHEHUE 3JIEMEHTOB U HX
COeIMHEHUH, OMOJIOrnYeCKas poJib.

23. Oprannueckue coenunenus cypombi(111,V), Bucmyra(lll). ITonyuenue, cBoiicTsa.

24. Peakuuu oprannveckux coenunenuit cypsMui(1) u (V).

25. Peaknuu oprannveckux coenunenunit Bucmyta(lll) u (V).

26. MeTozpl BBIJICTICHHS 1 OYMCTKH JIEMEHTOOPTAaHUYECKUX COCTUHEHHUN

27. MeTozpl UcCIeI0OBaHUS B XUMUU 3JIEMEHTOOPTaHUYECKUX COEIMHEHHH.

28. UK-cnekTpocKoIus B HCCIIEJOBAHUN OPTaHMYECKMX COSMHEHUI CyphMBbl M BHCMYTA.

7 HEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT UM, NUCITOJIb3YEMBIX
B MPOLIECCE OBYYEHUS

HNudopmanmnoHHbie TEXHOJOTHN — 00yUYeHHE B DJIEKTPOHHON 00pa30BaTeIbHON Cpefie ¢
[ENbI0 pacHIMpeHusl J0oCTynma K o0pa3oBaTelbHBIM pecypcaM, YBEIWYEHHS] KOHTAKTHOTO
B3aMIMOJICHCTBHS C TIPEroaaBareyieM, MOCTPOCHUS HHIUBUIYATbHBIX TPACKTOPUN TOJITOTOBKH,
00BEKTUBHOTO KOHTPOJISI U MOHUTOPUHTA 3HAHUM CTYIEHTOB.

B oOpazoBatenpHOM mporecce MO  JAUCHUIUIMHE  HMCHOJB3YIOTCS  CIEIYIOIINE
WH(OPMAIIMOHHBIE TEXHOJIOTHH, SBJISIOIIAECS KOMIIOHEHTaAMH DJIEKTPOHHON MH(OPMAIIMOHHO-
obpasoBarenbHol cpenbl BITIY:

e Odumnmanshsiii cait BI'TIY;

e Cucrema snexktpoHHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (CuHcreMa TECTHPOBAHHSI HA OCHOBE €IUHOrO mopraia «VHTepHeT-TeCTUpOBAaHUS B
chepe obpazoBaHuss WWW.i-exam.ruy;

e Cucrema «AHTUILTarHaT.BY3»;

e DJEKTPOHHBIE OMOTUOTEYHBIE CHCTEMBI;


http://www.i-exam.ru/
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e MynbTUMEIUIHOE CONPOBOKIECHUE JIEKIIUNA U MPAKTUYECKUX 3aHATUI.

8 OCOBEHHOCTHU U3YUYEHUS JUCUHUTIJIMHbI UTHBAJIMJAAMU U
JIMHAMHU C OTPAHUYEHHBIMHU BO3MOXKHOCTSMMHA 3/10POBbS

[Tpu oOyuyeHHM JHIl C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI IPUMEHSIOTCS aJiar-
TUBHBIE 00Pa30BaTEIbHBIC TEXHOJIOTHH B COOTBETCTBHH C YCIOBUSMU, U3JI0KCHHBIMU B pa3Jieie
«OcobOeHHOCTH peanu3anuu  00pa30BaTENbHOW MPOrpaMMbl Ui HMHBAJIMIOB M JIAI C
OTPAaHMYEHHBIMH BO3MOKHOCTSIMH  3JIOPOBBS» OCHOBHOH 00pa30oBaTEIbHONH MPOTpPaMMBbI
(MCTIONTb30BaHKE CICIIUATBHBIX YUEOHBIX TIOCOOMI U JUIAKTUICCKUX MAaTEPUAIIOB, CIICIIUATEHBIX
TEXHHYECKUX CpPEJCTB OOydYeHHUs KOJUIGKTMBHOTO W HWHAMBUAYAIBHOTO IOJIb30BAHUS,
NOpPEJOCTaBIICHUE  YCIyr  ACCHCTEHTa  (IIOMOIIHMKA),  OKa3bIBAIOMIETO  O0YyYaroInuMCs
HEOOXOUMYI0 TEXHHUYECKYIO0 MOMOIIb M T. I.) C Y46TOM HHIUBUAYATBHBIX OCOOCHHOCTEH
oOyyJaronuxcs.

Jlist 0Oy4arImuxcsi ¢ OrpaHNYEHHBIMA BO3MOXKHOCTSIMHU 37I0POBBSI MPEAYCMOTPEHBI ClIe-
nyromre GopMbl OpraHU3aIuH MeJaroriaecKoro mporecca  KOHTPOJIS 3HAHHIA:

- JUIsl cTa0OBUIAIIMX:

o0ecrieurBaeTCsl HHIMBUAYyAIbHOE PaBHOMEpPHOE ocBelieHue He Mmeree 300 JroKc;

JUTSI BBITIOJTHEHUSI KOHTPOJIBHBIX 33JJaHUH TP HEOOXOTUMOCTH MPEIOCTABIISCTCS YBEITUIH-
BaIOIIEe YCTPOMCTBO;

3a/IaHus JUISl BBITOJIHCHUS, a TaKXKE MHCTPYKIIHUA O TIOPSIKE BBITOJHECHUS KOHTPOJIBHBIX
3a7aHui 0OPMIISIOTCS yBeIHMUCHHBIM mpudToM (pazmep 16-20);

- JUTSI TITYXHX ¥ CIIA00CITBIIIANINX

o0ecreyrBaeTCsl HATMYKME 3BYKOYCHIIMBAIONICH anmapaTypbl KOJUICKTHBHOTO ITOJIb30BaHUs,
pu HEOOXOAMMOCTH OOYYAIOIIMMCS MPEAOCTABISACTCS 3BYKOYCHIIMBAIOIIAS aIlliaparypa WHJIH-
BUYQJIBHOTO IOJIb30BaHHMS,

- JUIS JIAII C TSDKEJIBIMU HAPYIICHUSAMH PEYH, TIYXHUX, CIA0O0CIBIIIANUX BCE KOHTPOJIBHBIC
3aJ[aHUS 10 KEJIAHUIO MOTYT IPOBOUTHCS B TUCBMEHHOM (hopMme.

OcHoBHOU (popMOI OpraHU3alny MeJarorHYecKoro MpoIecca SBISETCS HHTETPUPOBAHHOES
o0yueHHe WHBAIUIOB, T.€. BCe O0YYArOIIMUECs Y4aTcsl B CMEIIAHHBIX TPYIIax, UMEIOT BO3MOX-
HOCTB ITOCTOSIHHO OOIIATHCS CO CBEPCTHUKAMM, JIETUYE aTAITUPYIOTCS B COIIMYME.

9 CIIMCOK JIMTEPATYPbI U THOOPMALIMOHHBIX PECYPCOB
9.1 JIutepartypa
OcHoBHas1 iuTEpaTypa
1. Kunkos, B. B. CuHTE3 OpraHMYecKUX COECIMHEHUN HENEPEXOIHBIX JIEMEHTOB U MX
aHajau3: y4uyeOHO-MeTOoAuveckoe mocoOue it cTyneHtoB mnensy3oB / B. B. XKumkos, . B.
Eroposa. — bnarosemenck: M3narensctso BI'TIY, 2020. — 163 c. (14 3k3.)

2. Eropoa, 1.B. CunHte3, cTpoeHHE U HEKOTOPbIE PEAKIHUHU aPUIbHBIX COEIUHEHHM
BucmyTta: MoHorpadus / U.B. Eroposa, B.B. lllapytun, O.K. lapytuna. — bnarosemieHck:
Uzn-Bo BI'TIY. 2007. — 241 c. (24 5k3.)

3. Hlapytun, B.B. Peakuuu opraHu4yeckux coelMHEHUN 371eMeHTOB: MoHorpadus / B.B.
[Mapytun, B.C. Cenuypusn. — bnarosemenck: U3a-so BI'TIY, 2008. -228c¢.(23 3k3.)

4. CuHTe3 3JeMEHTOOPraHMYECKUX COeIMHEHMH: YdeOHoe mocoOue Al CTYACHTOB H
acnupanToB /B.B. Illapyrun, O.K. lllapytuna, N.B. Eroposa, T.K. Banenko, JI.I1. I1anoBa —
bnarosemenck: M3a-so BI'TIY, 2005. - 163c¢. (50 5k3.)

JdonmosHuTeIbHAS JIUTEPATYpPa

1. AxmeroB, H.C. OGmas u HeopraHudeckass XUMHus: y4eOHHK i cTyd. By3oB / H.C.
AXMeTOB. - 8-¢ m311., crep. - M. : Beicm. mk., 2014. - 752 ¢. (10 7k3.)

2. AxmeroB, H.C. JlaGopaTopHble M CEeMHHApCKHe 3aHATUS [0 HEOpPraHMYecKOon
XUMUHU: y4eOHOe mocoOue yist CTy. XuM-TexHou. creil. By3oB / H.C. Axmertos, JI.U. banpiruna,
M. K. AzuzoBa - 2-e u3na., nepepad. u jor. - M. : Beicm. mik., 1988. - 303 c. (21 3k3.)
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3. Heoprannueckast xumus. B 3 T. : yueOnuk ans ctyn. By3os / pea. FO. 1. TpeTbsikoB. —
M. : Akagemus, 2007. — (Beicmee npodeccuonanpHoe oopazosanue). (T.1 — 20 ax3., T.2 — 20
9k3., T.3 — 28 9K3.)
4. Yraii, S.A. O6mas u HeopraHUYECKass XUMHUS: YUSOHUK JJIs1 CTY/1. BYy30B, O0YYarOIIHXCS
o crierl. «Xumus» / S.A. Yrail. - 4-e u3a., crep. - M. : Beici. mk., 2004. - 527 ¢. (18 3k3.)
9.2 ba3bl JaHHBIX 1 MH()OPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
1. Caiit o xumuu http://www.xumuk.ru
2. Karanor oOpa3oBarebHBIX HHTEPHET-pecypcoB http://www.edu.ru
3. DnekTpoHHas 6ubimoreka no xumuu http://www.chem.msu.su/rus/elibrary/
4. Tlopran Hay4dHOM 351eKTpOHHOMN O6ubmuoreku http://elibrary.ru/defaultx.asp
9.3 DJ1IeKTPOHHO-0MOINOTEYHBIE PeCypChl
1. Polpred.com O630p CMU/Cnpasounuk https://polpred.com/news
2. OBC «lOpaiit» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A
Jis mpoBeleHHs 3aHATUH JISKIMOHHOIO THIIA, TPYIINOBBIX M HHAWBUIYAIbHBIX

KOHCYJIBTAIMH, TEKYIIEro KOHTPOJISA M MPOMEXYTOUYHOU aTTECTAllMU UCTIONB3YIOTCS ayIUTOPHH,
OCHAIIEHHBIE YUeOHOH MeOelblo, ay TMTOPHOM JJOCKOM, KOMIIBIOTEPOM(PaMH) ¢ YCTaHOBJIEHHBIM
JIMIIEH3UOHHBIM CHEIHATH3UPOBAHHBIM POTPAMMHBIM 00€CIieYeHHEeM, KOMMYTaTOpOM JUIS
BBIXOJa B  DJJEKTPOHHO-OMOIMOTEYHYH0 CHCTEMY U  D3JICKTPOHHYK HH(POPMALMOHHO-
obpasoBarenbHyto cpeay bBITIY, wMynbTUMEnUHBIME TPOEKTOPAMH, HSKCIIO3UIIHOHHBIMU
9KpaHaMH, y4yeOHO-HAIJISAHBIMU MOCOOMSAMHM (TabIUIbl, MyJIbTUMEANIHbIE Npe3eHTauuu). s
pOBeICHUS TaOOPAaTOPHBIX 3aHATHI TaKXKe UCIOIb3YETCs:
Aya. 331 «A». JlaGopaTopusi pu3n4eCKHX METOA0B AHAJIN3A
Crout 1abopaTopHBIii -2-MecT. (411T.)

e Cryn (8 wr.)

e Cron npenonasarens (1 wr.)

e KowMImbioTep ¢ yCTaHOBICHHBIM JIMIIEH3MOHHBIM CIEIHAIM3UPOBAHHBIM POrPAMMHBIM
obecrieueHreM (4 1miT.)

e 8- moproBeiii kommyTaTop D-Link st BeIX0/a B 37€KTPOHHO-OHOIHOTEYHYO CHCTEMY H
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpeay BITIY (1 miT.)

o MDY «SAMSUNG» (1 mT.)
Hepusarorpad STA PT 1000 B komruiexre (1 1mT.)
HK dypbe-ciekrpomerp @CM 2202 (1 1mT.)
Pedpakromerp nabopatopusiit UP®-45452M (c noacBeTkoii u gon. mxkanoi) (1 mr.)
Turens MIaTUHOBBIN C KPBIIKOiA; 00beM 0,12 M (2 mT.)
VYnbTpasBykoBas BaHHa (1 mit.)
Xpomaromacc-ciekrpomerp GCMS-QP2010SE ¢ ycrpoiictBoMm mpsimoro Beoaa DI-2010
(1 mt.)
Ayn. 219 «A» JlabopaTopusi XUMH4eCKOIH TeXHOJIOTHH
Cron naboparopusiii 2-mect. (12 mrT.)
Cryn (24 mwr.)
Cron npenogasatens (1 mrt.)
Cryn npenogasatens (1 mrt.)
[Trorutp (1 mT.)
AynutopHas aocka (1 mr.)
KommnbroTep ¢ yCTaHOBIEHHBIM JIMIIEH3UOHHBIM CIIEHUAIN3UPOBAHHBIM MPOTrPAMMHBIM
obOecnieueHueM (3 mit.)
e 8- nmoproBbiit kommyTatop D-Link s BeIX0o/1a B 3J€KTPOHHO-OMOIMOTEYHYIO CHCTEMY U

AIIEKTPOHHYIO0 HHPOPMALIMOHHO-00pa3oBarenbHyto cpeny BITIY (1 mir.)
e  Mynbstumenuiinsiii npoextop SHARP -10 X (1 mit.)


http://www.xumuk.ru/
http://www.edu.ru/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/
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e [Ipuntep nazepubrit KCANONy (2 mT.)
e DKCHO3WIIMOHHBIN dKpaH (HaBecHOM) (1 1mIT.)
o SMP-cniektpomerp HU3KOTO paspemenus «Croud Tpak» (1 mT.)
Becot GF-300 (1 mT.)
Becsi Topcuonnsie BT-100 (1 mT.)
Bucko3umetp (4 mir.)
HNonowmep (3 miT.)
Konaykromerp annon-4120 (3 mr.)
K®K-2 (1 wr.)
Jlrokemep (1 mwt.)
Memanka marauTHas [1-3-6100 (2 mr.)
e  Monynb «Tepmudeckuii aHaau3y (3 mrT.)
e  Monayns «Tepmoctaty (3 mT.)
Monynb «YHHUBEpCATbHBIA KOHTPOILIEPY (3 MIT.)
Monynb «32nexkTpoxumus» (3 1T.)
Monynb yHUBEpcanbHBIN (6 IMIT.)
Habop curt KII-131(1 mr.)
[Tonsspumerp (1 mt.)
[Torenmmomertp (1 mit.)
LenTpudyra nadoparopuas OITH-8 (¢ poropom) (1 mit.)
[lItatuB asst 31€KTPO10B (2 mIT.)
DxcukaTop ¢ kpanom (1 miT.)
Monynp «OobmenadopaTopHslit» (1 mT.)
Cnextpodoromertp (1 mt.)
Cnextpodoromerp KOK-3KM (1 mirt.)
KomrmiekT apuomerpos (1 mmit.)
Metponom (1 mT.)
MocT peoXopIHbIN ¢ COCYAO0M
Tepmocrtar TC-1/80 CITY (1 mrT.)
e [lltaTuBsl A1 MPOOUPOK, HATPEBATEIbHBIE TPUOOPHI, TAOOpaTOpHAs MOCyAa
XUMHYECKUE PEaKTUBHI IO TEMATHKE JIa0OpaTOPHBIX padoT
e  YuyeOHO-HArISAHBIE TOCOOUS - CAAbI, TAOIHIIBI, MyTbTUMEIUHHBIC TPE3CHTALIUU TTO
mucrumuinae « CHHTE3 OpraHndecKuX COSTMHEHUN HEeTePEXOHBIX AJIEMEHTOB U HX
aHaIM3»

CaMocrtosiTennbHasi paboTa CTYJEHTOB OpPraHU3yeTCsl B ayJUTOPUSAX OCHAIIECHHBIX
KOMIIBIOTEPHONW TEXHHUKOW C BBIXOJOM B DIIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIbHYIO
Cpeny By3a, B CIICIIMATU3UPOBAHHBIX JTa0OPATOPHUSX IO TUCIUIUIMHE, a TAKXKE B 3aJ1aX JOCTYIIA B
nokanbHyto ceTh BI'TIY, B mabopaTopuu mcuxonoro-neaarornueckux Uccle0BaHul u Jp.

JInneH3noHHOe MporpaMMHOe 00eCTieUeHHe: OTIepaIlMOHHBIE CHCTEMbI CeMeHCTBa
Windows, Linux; oducusie mporpammsl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

PazpaboTtunk: Kunkos B.B., kannuaaT XuMH4eCKuX HayK, TOIEHT Kadeapbl XUMUH.
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11 JIUCT UIBSMEHEHUHA U JONTOJITHEHUM

YT1Bepxaenue usmeHeHuii u ponojHenuit B PILJI s peanuzanuu B 2020/2021 yu. r.
PIIJ] o6cyxnena u ogoOpena s peanusanuu B 2020/2021 yu. 1. Ha 3acenanuu Kadeaps
xuMun (potokon Ne 9 ot «11» urons 2020 r.). B PII/] BHeceHbl creayroniue U3MEHEHUS U
JIOTIOTHEHHUS !
B pabouyto nmporpaMmy BHECEHBI CIICIYIOIINE U3MEHEHHUS U JOMOTHEHUS:

Ne uzmenenus: 1
No cTpaHHIIBI ¢ UBMEHEHUEM: TUTYJIBHBIN JTUCT

Uckmounts: MUHUCTEPCTBO HAVKU U | Brmounts: MUHUCTEPCTBO
BBICILIETO OBPA3BOBAHUS [TPOCBEILEHU S POCCUICKOI
POCCHUMCKOI ®EJIEPALIUN ®EJIEPALINU

YrBepxkaenue usmenennii B PILJ noist peanusanum B 2021/2022 yu. r.

PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2021/2022 yae6HOM TOIY
Ha 3acenanuu kadeapsl xumuu (mporokon Ne 7 ot 14 anpenst 2021 1.).

B paGouyto nporpaMMy BHECEHBI CJIEIYIONINE U3MEHEHUS U JOTOTHEHUS:

Ne u3menenuns: 2
No crpanuilsl ¢ u3mMeHeHueMm: 24

HckmrounTh: BxirounTs:

B mynkT 9.3:
OBC «Opaiit» https://urait.ru/

YrBep:kaenue uaMmenenuii u gonojHennii B PIIJL nuis peanusanun B 2022/2023 yu. r.

PII/] mepecmoTpeHa, obcyxaeHa u ogoopena s peanusanuu B 2022/2023 yae6HOM roay
Ha 3acefanuu Kadenpsl xumun (mpotokoi Ne 8 ot 26 mas 2022 r.).

B pabouyro nmporpamMmy BHECEHBI CIICTYIOIINE U3MEHEHUS U JOTTOJTHECHUS:

Ne uzmenenus: 3
Ne ctpanuisl ¢ u3MeHeHuem: 24

13 nmyHkTa 9.3 HCKIIIOUUTH: B nyHKT 9.3 BKIIOYHTE:

1. Polpred.com O630p CMU/CnipaBoYHUK 1. Hayunas anexkTpoHHast OMOaroTexka
(http://polpred.com/news.) eLIBRARY.RU

2. OBC «JIaup» (http://e.lanbook.com) (https://elibrary.ru/defaultx.asp?)

YrBep:knenue uzmenenuii u gonojHennii B PIIJL nus peanuzauuu B 2022/2023 yu. r.

PIT/I nepecmoTpena, oOcyxaeHa u ogodpeHa Juist peanuzanuu B 2022/2023 yyeGHOM roy
Ha 3aceiaHuu Kadenpsl xumuu (mpotokos Ne 1 ot 14 centsops 2022 r.).

B paGouyto nmporpamMmy BHECEHBI CIIEIYIONNE U3MEHEHHS U JOMOTHEHUS:

Ne usmenenust: 4
Ne ctpanuIe! ¢ u3MeHeHueM: 23-24

B pazgen 9 BHeceHbl U3MEHEHHsI B CIHCOK JIMTEPATYyphl, B 0a3bl JAHHBIX U WUH(POPMAIIMOHHO-
CIPaBOYHBIE CHUCTEMBI, B  JJIEKTPOHHO-OMOJIMOTEYHbIE pecypchl. YKa3aHbl  CCBUIKH,
o0ecnevynBaroIue JOCTYI 00yUYaOIUMCS K IEKTPOHHBIM YYEOHBIM M3JIaHUSM H DJIEKTPOHHBIM
obpazoBarenbHbIM pecypcaM ¢ caiita ®I'BOY BO «BbI'TIY ».



http://рolpred.cоm/news.
http://e.lanbook.cоm/
https://elibrary.ru/defaultx.asp
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YTBep:xkaenne usmeHenuit u nonojanenui B PILI nus peanmuzanuu B 2023/2024 yu.r.
PIIJI mepecmoTtpeHna, obcyxaeHa U omoOpeHa s peanu3anuud B 2023/2024 yueGHOM
rojay Ha 3aceqanuu Kadeapbl Xumu# (mpoTokos Ne 9 ot 28 utons 2023 1.).

YTBep:kaenne usmeHenuii u nonoanenuii B PIIJI nast peanuzauuu B 2024/2025 yu. r.
PII/I mepecmotpeHa, oOCykiaeHa U omoOpeHa i peanusaiuu B 2024/2025 ydyebHOM
roqy Ha 3acefanuu kadeapsl xumun (mpotokoi Ne 8 ot 30 mast 2024 r.).



