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1. TACIIOPT PABOYEH MPOT'PAMMBI YYEBHOM JUCITATLIAHBI «XUMMSI»

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma mucumruimabel 11/1.02 Xumus paspaborana Ha ocHoBe [IpumepHOit
nporpaMMbl  0011e00pa3oBaTeNbHON yueOHOM AMCHUIUIMHBI «XUMHS» IS TPodecCHOoHaTbHBIX
o0pa3oBaTeNbHBIX  OpraHu3aluii, pekoMeHaoBaHHON  denepanbHBIM  TOCYAapPCTBEHHBIM
aBTOHOMHBIM yupexaeHneM «dDenepanbHblii MHCTUTYT pa3BuTus odpasoBanus» (PI'AY «DHUPOy)
B KauyecTBE TMPHUMEPHOM MporpaMMmbl JUIsl peaju3allid OCHOBHOH  MpogecCHOHaTbHOU
obpaszoBarensHoil mporpammbl CIIO Ha 6a3e ocHOBHOro 00ImIero oOpa3oBaHUs C MONyYCHHUEM
cpenHero obmero obpazoBanus (mpotokon Ne3 ot 21 wmrons 2015 r.). PerucrpanuoHHsiii HOMEp
peuensun 385 ot 23 utonisg 2015 r. PI'AY «OUPO».

1.2. Mecto mucuunimabl B ctpykrype IIICC3:
Y4yeOHass NUCHUIUIMHA «XUMUS» SBISETCS MPOQPUILHON AWCIMILIUHONW W3 00s3aTENbHOM
npeametHoit obactu «EcrectBennsie Haykm» @I'OC cpennero obmero oopazoBaHusl.
JucnumnHa «XuMUsS» H3y4daeTcs B LHUKIE 00I1eo0pa3oBaTeNbHBIX AUCUUIUINH IS
CMELMAIBHOCTH ecTecTBeHHOHay4YHOTo npoduist 33.02.01 dapmarus.

1.3. Hean u 3axaum y4yeOHOH AMCUMILIMHBI — TPeOOBAHMSA K Pe3yJ1bTATAM OCBOCHHS
AUCHHUILINHBI:

Hean nucuMnIMHbI:

- (hopMupoOBaHHE Y 00YHAIOLINXCS YMEHUS OLEHUBATh 3HAUUMOCTh XUMHUYECKOTO 3HAHUS /TSI
Ka)KJJOTO YEJIOBEKA;

- (hopmupoBanue y oOydaroUIMXCs LEIOCTHOTO MPEACTABICHUS O MHUPE M POJIM XHUMHUU B
CO3JIaHMHM COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHBI MHpPA; YMEHHUS OOBSICHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOLIEH NEUCTBUTEIBHOCTH: IPUPOJHOM, COLUAIBHON, KyJIBbTYPHOM, TEXHUYECKON
CpE€.bl, UCIIOJIB3YS IS 3TOI0 XUMUUYECKNE 3HAHUS;

- pa3BuTHE y OOYyUaIONIMXCSl YMEHUN paziauuaTh (PaKThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, BUAETh UX CBSA3b C KPUTEPUSIMH OLIEHOK U CBSA3b KPUTEPUEB C OINPEAEICHHONW CHCTEMOU
LEHHOCTEH, (OPMYIUPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

- TpuobpeTeHre OOYYaIONIMMUCS OIbITa Pa3HOOOPAa3HOW NEATEThbHOCTH, TO3HAHUS H
CaMOIIO3HAHUS; KIIIOUEBbIX HAaBBIKOB, UMEIOLINX YHUBEPCAJIbHOE 3HAUEHUE Ui Pa3IUYHbIX BHJIIOB
JesTeIbHOCTH (HABBIKOB pEIIEHUs] MpoOJeM, NMPUHATUS PEIICHHH, MMoMcKa, aHanu3a 1 00padoTKU
uHpOpMalY, KOMMYHHKAaTUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, OE301MacCHOTO
o0palleHus C BEIIECTBAMU B IIOBCEIHEBHON KU3HHU).

3apaum IMCHUILIHHBI:
- 00y4HTh 00YYArOIIMXCS TEOPETUUECKUM OCHOBAaM 3HAaHUM O COCTaBE, CTPOSCHUH U

CBOMCTBAX BELIECTB, UX IPEBPALLECHUAX;

- UI3YUUTb XUMHUYCCKUC CUCTCMbI U (bYHZ[aMeHTaHBHBIG 3aKOHBI XMMHUH C ITIO3UIIHNHN
COBPEMEHHOM HAYKH;

- c¢(opMHUPOBATh HABBIKM (DyHIAMEHTAIBHBIX UCCIEIOBAHUN JJIs1 U3YUECHHUsI CBOWCTB
BEIIIECTB M UX PEAKIIMOHHON CIIOCOOHOCTH;

- YMCThb UCIIOJIB30BAaTh HpI/IO6peTeHHHe HAaBBIKU U 3HAaHUA JUCHUIIIWMHBI B
pohecCHOHALHOM IS TEITBHOCTH.



PesyabTaThl ocBOeHMA Y4eOHOM M CUMIIIMHBI
OcBoenune conepkaHust y4eOHOM JAUCHUIUIUHBI «XUMHs», O0ECIeYMBAET JIOCTHKCHUE
00yYaroIUMHUCS CISTYIOIUX PE3YIbTAaTOB:

JTMYHOCTHBIX ® YyBCTBO TOPJOCTH M YBAXECHHUS K HCTOPHM U JOCTHIKECHHIM
OTEYECTBEHHON XMMUYECKON HAYKH; XUMHUECKH I'PAaMOTHOE MOBEICHHUE
B NpOQecCHOHATBHON NEeATENbHOCTH W B OBITY NpH OOpaleHuH C
XMMHUYECKHMH BEIIECTBAMH, MaTepHallaMH U TPOLIeCCaMH;

® TOTOBHOCTB K IIPOJIOJKEHUIO 00Pa30BaHUs U MOBBIIICHUS
KBaJTM(HUKAIMK B U30paHHOH NPpo(dhecCHOHAIBHON AEITEeIbHOCTH U
00BEKTUBHOE OCO3HAHHUE POJIH XMMUYECKHX KOMIIETCHIIUH B 3TOM;

® yMEHHE UCIOJb30BATh JOCTHKCHHS COBPEMEHHON XMMUYECKON HAYKHU U
XMMHAYECKHX  TEXHOJOTMH  Afs  TIOBBIIIEHHS  COOCTBEHHOTO
MHTEJUIEKTYyallbHOTO Pa3BUTUS B BBIOpaHHOW mpodeccroHaIbHON
JeSITebHOCTH;

MCTAlIpCIMCTHBIX | ® HCIIOJb30BAaHHUC pa3JIMYHBIX BHUIOB MO3HABATEIbHON NEATEIbHOCTH U
OCHOBHBIX HMHTEJJIEKTYaJbHbIX oOIepanuil (MOCTAaHOBKM  3aJayH,
(dhopMyIIHpOBaHUS THIIOTE3, aHATN3a U CUHTE3a, CPABHEHHS, 0000IIICHHSI,
CHCTEMaTH3alliH, BBISBJICHUS IPUYMHHO-CIIEICTBEHHBIX CBSI3€H, MOMCKa
aHaJoros, (hOpPMYyJTUPOBAHMS BBIBOJOB) Ui PELICHHUS IOCTABICHHOM
3aJjaud, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUS (HaOIIOAeHus,
HAYYHOTO OKCHEPUMEHTa) s HU3yYeHHUs Pa3IUYHBIX CTOPOH
XMMHUYECKHX OOBEKTOB M IMPOIECCOB, C KOTOPBHIMH BO3HUKAET
HEO0XOIMMOCTh CTAJKUBAThCA B POoQecCHoHaIbHOM chepe;

® UCMOJBb30BAaHUE PA3NIMYHBIX MCTOUYHUKOB JUIS MOJTYYCHUS XUMHYECKOH
uHpOpMAaLMY, YMEHHE OLICHUTh €€ JOCTOBEPHOCTb JUIS JOCTHXKEHUS
XOPOIIKX Pe3yJIbTATOB B MPO(dhecCHOHAIbHOU cdepe;

OpEAMETHBIX ¢ chOpPMHPOBAHHOCTH TPEICTABICHUI O MecTe XMMHU B COBPEMEHHOM
HAyYHOM KapTHHE MHpa; NMOHUMaHHWE POJIM XUMUU B (OPMHPOBAHUHU
Kpyro3opa u (yHKIMOHAJIHLHONH T'PAMOTHOCTH YEJIOBEKAa JJIsl pEIICHUS
MPAaKTUYECKHX 3a/1a4;

e BJaJIcHHE OCHOBOMOJATAIOIIUMU XUMUYECKIMHU MTOHITUSMH, TEOPUIMH,
3aKOHaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE T0JIb30BAHNE XUMUYECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOM;

e BJaJICHHE OCHOBHBIMH METOJIaMH HAyYHOTO MTO3HAHUS, UCIIOJIb3YEMbIMH
B XUMHH: HAONIOJICHHEM, OMHMCAaHUEM, M3MEPEHHEM, HKCIEPUMEHTOM;
yMeHue 00pabaThiBaTh, OOBACHATH PE3YJIbTATHI IPOBEACHHBIX OMBITOB U
JenaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TNPHUMEHSATH METOMbI
MO3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3a]1a4;

¢ chOpMHPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIC OLEHKH H
MIPOU3BOJIUTH PACUEThl 0 XUMUUECKUM (POpPMYJIaM U YpaBHEHUSIM;

e BJAJCHHE TNPABWIAMU TEXHUKH OE30MACHOCTU IPH HCIIOJIb30BAHUH
XMMUYECKHX BEILECTB;

e chOpMHPOBAHHOCTh COOCTBEHHOM MO3WIMH 10 OTHOUICHHIO K
XMMUYECKON HH(OpMaIiy, NoIy4aeMoi U3 pa3HbIX HCTOYHUKOB.

1.4. IlepeyeHp NJIAHHPYEMBIX pe3yJbTATOB O0y4YeHHs] MO AUCHHMILIMHE (MepedyeHb
(opMupyeMbIX KOMIIETEHIIHI)

He npengycmotpensl.



2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHO IMCOMIIJIMHBI M BUABI Y4e0HO# padoThI

. Bcero CemecTpsl
Bun yueGHO# paboThI 4ACOB 1 7
YueOHast Harpy3Ka (Bcero) 202 64 138
AyIuTOpHBIE 3aHATHS (BCEro) 202 64 138
B ToM uucne:
3aHATHUS JICKIIMOHHOTO TUIA 78 32 46
ITPAKTUYECKHE 3aHITHsI (TPAKTUKYMBI) 124 32 92
[TpomexyTounas aTrectanus (PK3aMeH/3a4eT/qud3adueT) SK3aMeH | »sK3aMeH
OO61mmast Tpya0eMKOCTh 202 64 138

2.2. CTpyKTypa IMCHUIIHHBI:

KosnnyecTBo ay uTOpHBIX YacoB
HanmeHnoBanue pa3jaejioB ¥ TeM Beero Teoperuyeck | IlpakTHyeck
oe o0y4yeHne | Me 3aHATHA
Pasnea 1. O0mas u Heoprannyeckast XuMHs 64 32 32
Beenenue Tema 1.1. Xumuss — Hayka o BelllecTBax 4 2 2
Tema 1.2. Ctpoenue atroma 4 2 2
Tema 1.3. Ilepuoanyeckuii 3akoH u [leproanyeckas 4 ) )
cucrtemMa xuMmndeckux siaemenToB . Y. Menaeneena
Tema 1.4. Ctpoenue BeriecTBa 4 2 2
Tema 1.5. Ilomumepst 4 2 2
Tema 1.6. JlucriepcHble CUCTEMBI 4 2 2
Tewma 1.7. Xumuueckue peakiuu 4 2 2
Tema 1.8. PacTBOpHI 4 2 2
Tema 1.9. OxucanTenpsHO-BOCCTaHOBUTEIbHBIE 4 ) )
peakuuu. DIEeKTPOXUMUYECKUE MPOLIECCHI
Tema 1.10. Knaccuduxanus Bemects. [IpocTtsie 4 > ’
BELIECTBA.
Tema 1.11. OcHOBHBIE KJIaCChl HEOPIrAHUUYECKUX U 2 4 4
OpPraHUYECKUX COEANHEHUN
Tema 1.12. Xumus sneMeHTOB 12 6 6
Tema 1.13. Xumus B xKHU3HU 00IIECTBA 4 2 2
Pa3zpnen 2. Opranuyeckasi XuMusi 138 46 92
Tema 2.1 IIpenmer oprannueckoit xumuu. Teopus 12 4 3
CTPOEHMSI OPraHUYECKUX COEIMHEHUN
Tema 2.2 IIpenenbHble YIIIEBOJOPOIbI 12 4 8
Tema 2.3. DTunEeHOBbIE U JUEHOBBIE YIIIEBOAOPOIBI 12 4 8
Tema 2.4. AnieTuiIeHOBBIE YTIIIEBOJOPOIbI 12 4 8
Tema 2.5. ApomaTuueckue yriaeBo10poabl 12 4 8
Tema 2.6. IlpupoiHble HCTOUHUKH YTIEBOJIOPOLOB 6 2 4
Tema 2.7. I'napokcuiIbHbIE COETUHEHUS 12 4 8
Tema 2.8. Anberusibl 1 KETOHBI 12 4 8
Tema 2.9. KapOoHOBBIE KUCIOTHI M UX TPOU3BOIHBIC 12 4 8




Tema 2.10. YrneBoabl 12 4 8
Tema 2.11. AMUHBI, aMUHOKHUCJIOTBI, OCIIKH 12 4 8
Tema 2.12. A3orconep:xalue reTepouuKInIecKie 6 ) 4
coenuHenusi. HyKkieMHOBbIE KHCIIOTBI

Tema 2.13. broornuecky akTUBHBIC COCIMHEHHS 6 2 4
Bcero mo gpucuuminHe 202 78 124




2.3. TemaTnueckuii NJIaH U cofiep:KaHue y4eOHOM TUCHUILVINHBI «XUMHD)

HaumenoBanue Coaeprxanue yueOHOro MaTepuaJa, NpakTH4YeCcKue 3aHATHS,
O0bem yacoB YpoBeHb ycBOCHHS
pa3iesioB M TeM CaMOCTOSITe/IbHAsI padoTa 00yyauerocs
1 2 3 4
Pasnea 1. O01mas u Heoprannyeckasi XMuMHs
Jlexnun
Hayunble meTonbl IO3HAHMSA BEIIECTB M XUMHYECKMX sBiIeHuM. Poib
JKCIIEPUMEHTa M TEOPUM B XUMHUHU. 3HAUEHUE XHMHHU INPU OCBOCHHUH
Beenenne Tema 1.1. o o
npodeccuit CIIO u cnennansrocteit CIIO ecTecTBeHHO-HAYYHOTO TPOQUIIS
XuMHs — HayKa o0 2 1
npodeccnoHaIbHOTO 00pa30BaHMUS.
BELIECTBAaX
Jlexnun
Cocras BemectBa. Mi3Mepenue BemecTBa. ArperaTHble COCTOSIHUSL BELIECTBA.
CwMmecu BeniecTs.
Jlexnun
AToM — cnoxkHas yactura. CocTaB aTOMHOTO sJIpa. DJIEKTPOHHAs 000104Ka 2 1
Tema 1.2. Ctpoenue
aTOMOB.
aToMa
IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA ) )
Pewrenue 3a1a4 u ynpaxHEHUN 110 TEME.
Tema 1.3. Jleknun
ITepuognueckuit OTKpbITHE TNEPUOAUYECKOr0 3akoHa. Ileproguueckuii 3aKOH M CTPOECHHE 2 1
3aKOH U aToMa.
IIepuonnueckas IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
cuctema DJNEeKTPOHHBIE CXEMBI CTPOCHHUS aTOMOB. DJIEKTPOHHBIE KOH(PUTYpauu
XUMHUYECKHUX aTOMOB. DJIEeKTpOoHHO-Tpaduueckas popmyia atoma. MozaenupoBanue 2 2
anemenTos JI. 1. noctpoenus [lepuonndeckoit TaOIUIBI XUMUYECKUX JIEMEHTOB. Pemenne
Meneneena 3a/1a4 ¥ YIPaXHEHUN 110 TEME.
Jlexnun
ITonsatue o xumuueckoil cBszu. KoBaneHTHas xumuueckasi cBs3b. MoHHas > 1
- 14.C XUMHMUECKas CBsI3b. Meraunueckass XHMMUYEcKas CBsA3b. BonxopoaHas
cMa 1.4, LIPOCHUC | yyvimueckas cBs3b. KoMiiexcoo6pa3oBaHue.
BELIECTBA
IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA 2 2




Cxembl 00pa30oBaHUS BEIIECTB C PA3IMIHBIM TUIIOM CBs3H. OmpenencHue
BAJICHTHOCTH M CTETICHU OKUCJIEHHUSI aTOMOB BelecTB. O3HaKOMIIEHHUE CO
CBOWCTBAaMHM IMCIEPCHBIX CUCTEM. Perienue 3a1a4 v yrnpaxHEHUM 110 TEME.

Jlexknun
Tema 1.5. Heoprauunueckue noaumepsl. OpraHMuecKyue NoJUMEPBI.
ITonumepst IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
O3nakomiieHHEe ¢ 00pa3lamMu IIacTMacce, BOJIOKOH, KayqyKOB, MUHEPAJIOB U
TOPHBIX MTOPOLL.
Tema 1.6. Jlexunn
[ToHsiTHE O NUCIIEPCHBIX CUCTEMAX.
JucniepcHeie
CHCTOMbL IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
Pewrenue 3a1a4 u ynpaKHEHUH 110 TEME
Jlexknun
Knaccugukanus XuMHUeCKUX peakiuid B OPraHUYecKOl W HeOpraHu4ecKou
XUMHHM. BeposTHOCTP NpOTEKaHUs XMMHMUYECKHX peakuuil. CKopocTb
Tema 1.7. XUMHUYECKUX peaKIui. XUMHUYECKOE PABHOBECHE.
XuMHU4ecKue IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
peaxkuuu CocraBieHne TEPMOXMMHUYECKMX YpaBHEHMH peakiuil. Beruncienue

ckopoctH peakuuid. @DaxTopbl, BIHAIOIIME HAa CKOPOCTh XMMHYECKOU
peakuuu. CMmenienne xumudeckoro paBHoBecus. lIpunuun Jle Illarense.
Pemrenne 3ana4 v ynpaxHeHUN 110 TEME.

Tema 1.8. PacTBOpHI

Jlexknun
ITonsiTHe 0 pactBopax. Teopus 3JIEKTPOIUTHIECKON qucconanuu. [ maponus
Kak OOMEHHBIN TpoIiecc.

IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA

PactBopsl. PactBopumocTh BemecTB B Boje. CriocoObl BBIpaKEHHsI COCTaBa
pactBopoB.  llpuroroBinenue  pacrBopa  3aJaHHOM  KOHILICHTPALMH.
Onexkrponutuyeckass aucconuanus. CuiabHbIE W cladble AJIEKTPOJIUTHL
Bonoponnsrii mokazatens. Onpenenenue ph pactBopa snektposuta. Pemenne
3a/1a4 ¥ YIPaXHEHUN 110 TEME.

Jleknuu
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Tema 1.9. OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peaKiuu. Knaccudukanums
OxucauTenpHo- OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIIMi. XMMUUECKHE HCTOUHHUKH TOKa.
BOCCTAaHOBUTENbHBIC | DJIEKTPOJIU3 PaCIUIaBOB U BOAHBIX PACTBOPOB JIEKTPOIUTOB.
peakiuu. IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
Onexrpoxumuueckue | CocTaBIeHUE YpaBHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKLUM. 2
[IPOLECCHI Pewrenue 3a1a4 v ynpaxHEHUN 110 TEME.
Jlexnun
Tema 1.10 Knaccudukanus Heoprannueckux emiectB. Metamibl. Koppo3ust MeTasios. 1
T Oourre cnocoObl mosyyeHus MeTajuioB. HemeTamibl.
Knaccudukanus
IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
BemiecTs. [IpocTeie N N
BelecTBa CocraBnenue ypaBHeHUM peaknuuii mno cxeMme. CocTaBileHHE CXEM )
' AJIEKTPOJIM3a paciUlaBOB M PACTBOPOB BelecTB. Pemenue 3agad U
YIPA)KHEHUM 110 TEME.
Jlexnun
Bonoponnsie coenunenust HemetamioB. OKCHIBI M aHTUAPUABI KApOOHOBBIX
Tema 1.11 kucnor. Kucnorel opranuueckue U HeopraHudeckue. OcCHOBaHHSA 1
T OpraHMYecKue ¢ HeopraHudeckue. AMQOTEepHbIE OpraHMYecKHe U
OcHOBHBIE KJIacChl
Heopranuueckue coequHeHus. Conu. I'eHeTndeckas CBA3b MEXKIY KIacCaMH
HEOpPraHUYECKUX U .
OpPraHMYECKUX M HEOPraHUYECKUX COSTUHEHHM.
OpraHMYECKHUX
coenHenHii IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
HcnpiTanne pacTBOPOB KUCIOT HHAUKATOpaMU. XUMUYECKHE PEAKIIMHA MEKTY )
HEOpraHMYECKUMH BenlecTBaMu. | Mapoaun3 cosell pa3ImyHoro TUIma.
PewreHune 3a1a4 ¥ ynpaKHEHUH 110 TEME.
Jlexnun
s-Onementsl. Bogopon. Onements! [A-rpynmsl. OnemenTsl [IA-rpynmsl. p- 1
OnemeHThl. AnmOMHUHUNA. Yriaepoa u KpemHuil. ['anoreHbl. XajabKOTEHBI.
Tema 1.12. Xumus
S EMEHTOR Onementsl VA-rpynmsl. DnemMeHTsl [VA-rpynmnbl. d-DneMeHTHI.
IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
W3yuenue cBOMCTB MPOCTHIX BEIIECTB U COSTUHEHUH S-, P- U d-371€MEHTOB. 2
Pewrenue 3a1a4 v ynpaxHEHUN 110 TEME.
Jlexnun 1
Tema 1.13. Xumusa B | XuMUA B )KU3HA 00I[€CTBA
xu3HU obmectBa | [IpakTHyeckue (JiaGopaTopHbIe) 3aHATHS 23
b

Pemenwne 3anay n ynpaxxaeHuit mo teme. Hanmucanue pedepara mo teme.
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Pasnea 2. Oprannyeckasi XMMHsA

Tema 2.1 [Ipeamert

Jlexnun
IIpenmer opranndeckoi XUMHUH. Teopusi CTPOEHUsT OPraHUYECKUX

;IE;EII:IITIL,}Z%I;O;H COCI[I/IHGHI/II:/I A. M. bytneposa. Kﬂaccn(ubmcaunﬂ OpraHUYeCKUX
cTpocHs COCIMHEHMM. TUIIBI XMMUYECKUX CBSA3E€M B OPraHUYECKUX COCIUHEHUAX U
CIOCOOBI UX Pa3phIBA.
OpraHMYEeCcKHUX
- IIpakTH4eckue (naﬁopaTopHvble) 3aHATHSA
Pewrenune 3a1a4 u ynpaxHEHUN 110 TEME.
Jlexnun
I'omonoruyeckuii psg ankaHOB. XUMUYECKHE CBOWCTBA AJIKAHOB.
Tema 2.2 ITpumeHeHne U crocoObl MoTyueHus aaKkaHoB. [IMKiIoamKaHbl.
IIpenenbubie IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
YTIEBOIOPOIBI CocraBieHne MOJEKYJSIPHBIX U CTPYKTYPHBIX (POPMYJT YTIEBOJOPOIOB.
CocraBieHne ypaBHEHUH peakluii o cxeme. Pemenue 3aay 1 ynpaxHeHUN
10 TEME.
Jlexnun
I'omonornyeckuii  psx  alKeHOB. XHMMHYECKHE CBOMCTBA  AJIKEHOB.
Tena 2 [IpumeHeHne M crocoObl TMOJMYYEHUs aJIKEHOB. AunkanueHbl. OCHOBHBIE
5 ema 2.3. MOHSTHSI XUMUHU BBICOKOMOJIEKYJIIPHBIX COEJUHEHHH (Ha TPUMEPE POTyKTOB
THVICHOBRIC 1 MIOJIMMEPU3ALMH AJIKEHOB, AJIKAIUEHOB U UX FaJOr€HIPOU3BOAHBIX).
yri[;:g;:;;hl IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
CocraBieHne MOJEKYJSIPHBIX U CTPYKTYPHBIX (POPMYJT YTIEBOJOPOIOB.
CocraBieHne ypaBHEHUH peakluii o cxeme. Pemenue 3a1ay 1 ynpaxHeHUN
10 TEME.
Jlexnun
I'omonornyeckuii psifi ankvuHOB. XHMMHYECKHE CBOWCTBA WU IIPUMEHEHUE
Tema 2.4. ankuHOB. [losryyeHue aJkuHOB.
AlLleTUIIEHOBBIE IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
YTIE€BOIOPOIBI CocraBieHne MOJEKYJSIPHBIX U CTPYKTYPHBIX (POPMYJT YTIEBOJOPOIOB.
CocraBieHne ypaBHEHUH peakluii o cxeme. Pemenue 3a1ay 1 ynpaxHeHUN
10 TEME.
Tema 2.5. Jlexnun
Apomarnyeckue I'omonoruyeckuii psig apeHOB. XMMHUYECKHUE CBOMCTBA apeHOB. lIpumenenue
YIJIEBOJOPOBI U IIOJIyYEHUE apECHOB.
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IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA

CocraBieHne MOJEKYJSIPHBIX U CTPYKTYPHBIX (POPMYJT YTIEBOJOPOIOB.
Cocranenue ypaBHeHUM peakuuid o cxeme. Pelienue 3a1a4 u ynpakHeHU
10 TEME.

Jleknuu

Tema 2.6. Heds. [Tpupoanslit u nomyTHbIH HeDTSIHOM ra3sl. KaMeHHBIH yTroub.
IpuponHbie IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
HUCTOYHUKHU OmnpeneneHne HaMU4yusl HENpEAEibHBIX YIJEBOJOPOJOB B OCH3MHE U
YTII€BOAOPOJOB KepocuHe. PacTBOpUMOCTh  paznuuHBIX  He(pTEenpoayKkToB  (OeH3MHAa,
KEepPOCHHa, AU3eJIbHOr0 TOIUIMBA, Ba3esnHa, napaduHa) Jpyr B ApyTe.
Jlexknun
CrpoeHnue u knaccudukarys CiupToB. XUMUYECKUE CBOWCTBA U CIIOCOOBI
Tema 2.7. IIOJIy4YE€HUs CIUPTOB. MHOroaroMHble cCiupThl. PEHOIL.
I'mppoxcuiibHbIE IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
COCIMHECHMUS CocraBieHne MOJEKYJSIPHBIX U CTPYKTYPHBIX (hOpMYJT
KHCIIOPOJICO/IEPKALLMX OpraHu4ecKuX coequHeHnil. CocraBieHue
YpaBHEHUH peakLui 1o cxeMme. PelleHne 3a1a4d U ynpaKHEHUH 110 TEME.
Jlexknun
I'omonoruyeckue psipl aIbIErUA0B U KETOHOB. XMMUYECKUE CBOMCTBA
Tema 2.8, IILZICTHIIOB H KETOHOB. [IpumeHeHne u noydeHue KapOOHMIBHBIX
COEIMHEHM.
Anpaeruns! u
KCTOHBI IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
CocraBieHne MOJEKYJSIPHBIX U CTPYKTYPHBIX (hOpMYJT
KHCIIOPOJICO/IEPKALLMX OpraHu4ecKuX coequHeHnil. CocraBieHue
YpaBHEHUH peakLui 1o cxeMme. PellieHne 3a1a4d U ynpaKHEHUH 110 TEME.
Jlexknun
["omonoruyeckuii psig mpeaenbHbIX OTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
Tema 2.9. XUMHUYECKHE CBOMCTBA U CIIOCOOBI MOTY4YECHUSI KAPOOHOBBIX KHCIIOT.
Kap6oHoBsie OTtxpenpHBIC TTpenCTaBUTENH U X 3HaueHue. Croxknblie 3¢upsl. XKupsl.
KHCJIOTBI U UX IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
IIPOU3BOJHBIE CocraBieHne MOJEKYJSIPHBIX U CTPYKTYPHBIX (hOpMYJT

KHCIIOPOJICO/IEPKALLMX OpraHu4ecKuX coequHeHnil. CocraBieHue
YpaBHEHUH peaklui 1o cxeMme. PelleHne 3a1a4d U ynpaKHEHUH 110 TEME.
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Jlexknun

1
Tema 2.10. [Tonsitre 06 yrneBonax. Monocaxapusl. Jlucaxapusl. [lomucaxapuasl.
IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
YrineBoasl N
Xumuueckue u pu3nyeckre CBOMCTBa III0K03bI U kpaxmaia. CriocoObl ux 2
MIOJIyYEHHS.
Jlexknun
Knaccudukanus 1 nzomepusi aMuHOB. XUMHUECKUE CBOIICTBa aMHHOB. 1
Tema 2.11. Amunsl, | [IpumeHeHue u noayyeHue aMMHOB. AMUHOKHCIIOTHI. benku.
AMUHOKHUCIIOTBI, IIpakTyeckue (J1abopaTopHbIe) 3aHATHSA
Oenku CocraBieHrne MOJIEKYJSPHBIX M CTPYKTYPHBIX (DOpMyI a30TCOAepiKalux )
OpraHMyecKux coeAuHeHu. CocTaBIeHUE YpaBHEHUM peakLuii 10 CXEME.
Pemrenue 3a1a4 u ynpaxHEHUN 110 TEME.
Tema 2.12. Jleknun 1
A3zorconepxame | HykienHOBBIE KMCIIOTBI.
rerepounkinueckue | Ilpakrnyeckue (JiabopaTopHbie) 3aHATHS
COEIMHEHMUS. CocraBieHrne MOJIEKYJISIPHBIX M CTPYKTYPHBIX (DOpMyI a30TCoAepiKalux )
Hyxiiennosslie OpraHMyeckux coeAuHeHu. CocTaBleHUE YpaBHEHUM peakLuii 110 CXEME.
KHUCJIOTBI Pewrenune 3a1a4 v ynpaxHEHUN 110 TEME.
Jlexknun 1
Tema 2.13. buonorudyecku akTUBHEIC COSIUHCHUS
bronoruecku IIpakTuyeckue (J1abopaTopHbie) 3aHATHS
AKTHBHBIC COCIMHCHIA | Peyjeyye 3amau U ynpakKHEHHH 110 TEME. 2,3

Hanwucanue pedepata mmo teme.

s xapakmepucmuku ypogHs 0CB0EHUsL YUeOHO20 MAMEPUANa UCROIb3VIOMCA Cedylowue 0003HAYeHUs:

1. — o3HaxkoMumenvHblll (Y3HABAHUE PaHee U3YYEHHbIX 00bEeKMOo8, CE0UCMS), 2. — PenpOOYKMUGHDILL (bINONIHEHUE 0esiMenbHOCIU N0 00paA3yy, UHCIPYKYUU UTU OO PYKOBOOCMBOM)

3. — npoOyKmusHblL (NIAHUPOBAHUE U CAMOCMOAMENbHOE 8bINOTHEHUE 0esIMEeNbHOCHU, peleHUe NPOOIeMHbIX 3a0at)
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2.4. Conep:xaHue pa3iesioB INCHUIITHHbBI

2.4.1. 3aHATHA JEeKIIHOHHOI0 THIIA

Ne
pa3
en

HaunmenoBaunue
pa3aeioB U TEM

Copnepxxanue paszaena

dopma
TEKYILEro
KOHTPOJIA

2

3

4

1 cemecmp

BBenenue

HayuHble MeTO/IbI TO3HAHUS BEILECTB U XUMUYECKUX
ABJICHUNA. POJIb 9KCIIEpUMEHTa U TEOPUHU B XUMHH. 3HAUECHUE
XUMuU pu ocBoeHuu npodeccuit CI1O u cnienmansHoOCTEH
CIIO ecrecTBeHHO-HAYYHOT'O IPOQHIIS MTPOPECCHOHATBHOTO
o0Opa3oBaHMUsl.

Paznen 1. OOmiast 1 HeOpraHuyecKasi XUMHs

Tema 1.1.
XuMus —
Hayka o
BEILIECTBAX

CocraB BemecTBa. XMMHUYCCKHE SIICMEHTEL. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTB. BelllecTBa MOJIEKYISIPHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro
cnencteus. Mizmepenue Bemectsa. Macca aToMOB U
MOJIEKYJI. ATOMHAasi equHuIa Macchl. OTHOCUTENbHBIE
aTOMHasi ¥ MoJieKyJisipHasi Macchl. KonnuecTBo BemecTsa.
Yucno ABoraznpo. MomnsipHast Macca. 3akoH ABOragpo U ero
ciencTBUsl. MOJSIpHBIN 00beM BEUIECTB B Ta3000pa3HOM
COCTOSIHMH. ATperaTHble COCTOSIHUS BellecTBa. TBepaoe
(kpucTamuyeckoe 1 aMoppHOE), KHUIKOE U Ta3000pa3Hoe
arperaTHble COCTOsTHUS BelecTBa. CMecu BEUIECTB.
Paznuuust MexTy CMECSIMU U XUMUYECKUMHU COEIMHEHUSIMU.
MaccoBast 1 00beMHas! JOJIM KOMIIOHEHTOB CMECH.

Tewma 1.2.
Crtpoenue atoma

CoBpeMeEHHBIE NPEACTABIEHUS O CTPOEHUU aTOMa.
KopnyckynsipHO-BOJIHOBOM Ayalnn3M YacTUL] MUKPOMUDA.
CocraB aromHOro0 s1pa. HyKI0HBI: IPOTOHBI U HEUTPOHBI.
W30TONBI M HYKIHUBL. DJIEKTPOHHAst 000JI04YKa aTOMOB.
[TonsTHE 00 A7IEKTPOHHON OPOUTAIIN U ANEKTPOHHOM
obnake. KBaHTOBBIE YMcCIa: TJIaBHOE, OPOUTAIEHOE
(mobGouyHOE), MAaTHUTHOE U CIHOBOE. PacripeneneHue
AJIEKTPOHOB 110 SHEPTETUYECKUM YPOBHSIM, ITOAYPOBHSAM U
opOUTaJIIM B COOTBETCTBHH C IPUHIIMIIOM HAaUMEHbIICH
sHepruu, npuHuunom Iaynu u npasunom I'ynaa.
DNEeKTPOHHBIE KOH(PUTYpAIIUHA aTOMOB XUMHUYECKHX
3JIEMEHTOB. BasleHTHBIE BO3MOKHOCTH aTOMOB XUMUYECKUX
3JIEMEHTOB. DIIEKTPOHHAS KIIacCU(DUKALIUSA XUMUUECKUX
JJIEMEHTOB: -, p-, d-, f-27IeMeHTHI.

Tema 1.3.
[Tepuoanueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMUYECKUX
aneMeHTOoB /I,
N. Menneneena

Ilepuonnueckas cucrema u ctpoeHue aroma. Gusndyeckui
CMBICJI ITIOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI
u nepuoja. Ilepuonnueckoe n3smMeHeHue CBONCTB
3JIEMEHTOB: PaJInyCca aTOMa; SHEPruu HOHU3ALNH;
3JIEKTPOOTPULATENBHOCTH. [IpUYrHBI H3MEHEHUs
METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB JIEMEHTOB B
rpymnmax u nepuojax, B TOM 4ucie OOJIbIINX U
cBepxOonpimx. 3HaueHue Ilepuoauueckoro 3aKoHa u
[Tepuoanueckoit cucteMbl XUMUYECKHUX 3eMeHTOB /1. 1.
MeHeneesa Uil pa3BUTUSL HAYKHU U IOHUMAHUS
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XUMUYECKON KapTUHBI MUPA.

Tema 1.4.
Crtpoenue
BEIIECTBA

[ToHsiTHE O XUMUYECKOW CBA3U. THUIIBI XUMHUUYECKUX CBSI3EH:
KOBAJICHTHAsl, HIOHHAs, METaJUINYECKasi U BOJAOPOIHAs.
KoBanenTHas xumuueckast cBsi3b. J[Ba MexaHu3ma
00pa30BaHMsI 3TOU CBsI3U: OOMEHHBIN U JOHOPHO-
akuenTopHelid. KoBaseHTHas noJisipHasi U HEMOJIIpHas
cBs13u. MoHHast xumudeckas cBs3b. Kpaituuii ciayyait
KOBQJICHTHOH MOJIAPHOM CBsI3U. MeXxaHu3M 00pazoBaHU
MOHHOM cBs3U. VIOHHBIE KPUCTAJUIMYECKHUE PELIETKU U
CBOICTBA BEILIECTB C TAKUMHU KpUCTaUulaMy. MeTtajuinueckas
XUMHUECKas CBsA3b. OCOOBI THUIT XUMHUECKOM CBSI3H,
CYILLIECTBYIOIMI B MeTaJlJIaxX U cruiaBax. CBoiicTBa
METaJUIMYECKOU CBs3U. BomopoaHas XuMudeckas CBs3b.
Mexanu3m oOpa3zoBaHus Takoi cBsi3u. Ee knaccupukanus:
MEKMOJIEKYJISIPHAs. U BHY TPUMOJIEKYJISIPHAs BOJOPOJHBIC
cBs13u. DHU3nUeCcKre CBOMCTBA BEUIECTB C BOJAOPOAHOM
cBs13pi0. KommiekcooOpazoBanue. [ToHITHE 0 KOMITIEKCHBIX
coequHeHusX. KoopanHanoHHoe 41cio
KoMILIeKkcooOpa3oBartesst. BHyTpeHHss u BHeIH:S cdepa
KoMIUIeKCOB. HOMEHKIaTypa KOMIIJIEKCHBIX COCIUHEHUN.
WX 3HayeHue.

Tema 1.5.
[Tonumepst

Heopranuueckue nmonumMeps 1 opranndeckue. CTpyKTypbl
MOJIMMEPOB, X KIacCU(UKAIMS U COCOOBI OTYUYCHHUSI.

vV, T

Tema 1.6.
HucnepcHsie
CUCTEMBI

Knaccugukanus tucnepcHbIX CUCTEM B 3aBUCMOCTH OT
arperaTHOTO COCTOSTHUSI TUCTIEPCHOHHOM Cpeibl U
JHCTIEPCHOM (hazbl, a TAKXKE MO pa3Mepy MX YaCTHII.
I'pyboaucnepcHble 1 TOHKOIUCTIEPCHBIE CUCTEMBI. DPQPEKT
Tunpans. Koarynsinus B KOJUIOMAHBIX pacTBOpax. 3HauUCHHUE
JCTIEPCHBIX CUCTEM B KUBOW U HEKUBOU NMPUPOLE U
NPAKTUYECKOM JKU3HU YEIOBEKa.

PV, T

Tema 1.7.
XUMHUYECKHE
peakiumn

Knaccugukaius XuMHUeCKuX peakiuii B OpraHMueCcKon U
HEOpraHn4ecKou Xxumuu. [IoHATHE O XUMUYECKOW PEaKLUH.
Peaxium, naymue 6e3 n3MEeHeHHs KayeCTBEHHOT'O COCTaBa
BEILECTB U C U3MEHEHUEM COCTaBa. BeposTHOCTH
IIPOTEKaHUsI XUMUYECKUX peaklUui. BHyTpeHHss sHeprus,
sHTaIBNHA. TernaoBoi 3 (HeKT XUMUIECKUX PEaKIH.
Tepmoxnmuueckue ypaBHeHUs. CTaHIapTHAs SHTAJIBIINS
peakmuii u obpa3zoBanus BeriecTs. 3akoH I'. U. 'ecca u ero
cieacTBusl. JHTponus. CKOPOCTb XUMUYECKUX PEAKIIHIA.
ITonstue o ckopoctu peakuuii. CKOpoCTb TOMO- U
reTepOreHHON peakuu. JHeprus akTuBauu. GakTopsl,
BIIMAIOIINE HA CKOPOCTh XMMHUYECKOMN pPEaKIUu.

Tema 1.8.
PactBops!

ITonsTre o pactBopax. PU3MKO-XUMHUUYECKAs IIPUPOJA
pPacTBOPEHUS U pacTBOPOB. B3aumonelcTBue pacTBOPUTENSL
U PaCTBOPEHHOIO BeIlleCTBAa. PacCTBOPUMOCTD BEILIECTB.
CriocoObI BbIpaXeHUs1 KOHLIEHTPAIIUH PacTBOPOB. Teopus
3JIEKTPOJUTUYECKON AUCconrani. Mexanusm
JUCCOLIMALUU BELIECTB C PA3IUYHBIMUA TUIIAMHU XUMHUYECKUX
cBsi3eil. OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKOM
auccouuanyi. CTeneHb 3IEKTPOIUTUYECKON TMCCOLUAluU

16




1 GaxTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEIHHE
9IEKTPOJUTHL. [Jucconumanus Boasl. BonopoaHslil
nokasarenb. Cpesja BOOJHBIX paCTBOPOB AJIEKTPOJIUTOB.
I'uaponus kak oOMeHHbIH npouecc. HeoOpaTtumslit
TUJIPOJIN3 OPraHUUYECKUX U HEOPraHMYECKUX COSIUHEHUN U
€ro 3HA4YECHHE B IPAKTUUECKOMN AEATEIbHOCTH YEJIOBEKA.
OO6parumslii ruaposn3 conei. CTyneH4aTsIid THAPOIU3.
[IpakTHuecKoe IPUMEHEHHE

9 Tema 1.9. [TonsiTHe 06 OKUCIUTETHFHO-BOCCTAHOBUTENBHBIX peakuusix. | Y, T
OxucaurenpHo- | OKUCIUTENN U BOCCTAHOBUTENN. OKHUCIUTEIBHO-
BOCCTAHOBUTENb | BOCCTAHOBUTEINIbHAS J1BOMCTBeHHOCTh. Kiaccudukanus
HBIE pEaKL1H. OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKuil. XUMUUYECKHE
DNEKTPOXUMHYE | NCTOUYHUKH TOKA. DJIEKTPOHBIE TOTEHIIUAIBL. Py
CKHE IPOLECCHl | CTAaHAAPTHBIX 3JEKTPOJHBIX MOTEHINAIOB
(27EKTPOXUMHUYECKUN Psil HANIPSHKEHUHA METaIJIOB).
["anpBaHMYECKHUE FIEMEHTHI M MIPUHIUIIBI UX PaOOTHI.
CocraBiieHnE TaIbBAHUYECKUX AIEMEHTOB. DJIEKTPOJIN3
pacIuiaBoB ¥ BOJIHBIX PACTBOPOB IEKTPoIUTOB. [Ipomuecchl,
IIPOUCXOAIINE HA KaTOJIE U aHOAE. Y PaBHEHMUSI
ANEKTPOXUMHUYECKHUX NpoleccoB. [IpakTnueckoe
IIPUMEHEHHE NIEKTPOJIN3A.
10 | Tema 1.10. Knaccudukanus Heopranuyeckux BemecTs. [IpocTsie u v, T
Knaccugpuxanus | CIOXKHBIC BEIECTBA. Oxkcubl, TUIPOKCUIBI, CONH (UX
BEIIECTB. KJaccu(uKanus, XAMUYECKHe U GU3NIECKUEe CBONCTBA U
Mpoctsre OCHOBHBIE CcITOcOObI onyueHust). Metayuisl. [lonoxxenue
METaJUIOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTH

BeIICCTRA. cTpoeHus ux aroMoB. O0mme pu3nvIeckue 1 XUMHUYECKUE
CBOMCTBa MeTaJJIOB. [IpoMblIieHHbIe U TaOOpaTOpHBIE
crnioco0bl noy4enus: MetamuioB. Hemerasiel. [Tonoxenue
HEMETAJJIOB B MEPUOINYECKON CUCTEME U OCOOEHHOCTH
cTpoeHus ux aroMoB. O0mme pu3nvIeckue 1 XUMHYECKUE
CBOWCTBa HEMETAUIOB. [IpoMbIlIuIeHHBIE U Ta00paTOpHbIE
CrocoOBI OJTYYECHHUSI HEMETAJIJIOB.

11 | Tema 1.11. Bonopoansie coennHenuss HemeTamwioB. OKcUasl U vV, T
OcHoBHbIE aHTUAPHUIBI KAPOOHOBBIX KUCIOT. KHUCIOTH OpraHnyeckue u
KJIaCChl Heoprannueckue. Knaccudukanus opraHu4eckux u
HEOPTraHMYECKH | HEOpraHMYeCKUX KUCIoT. OO1ue cBoicTBa KUCIIOT.

X" OcHOBaHMsI OpraHUYECKHE U HEOPTAHUUYECKUE.

OpPraHUYECKUX AM(poTepHbIe OpraHMYecKHe U HEOPraHUYECKHE

COEIMHEHUI coeanHeHusi. OCOOEHHOCTH CBOMCTB COJIEH OPraHUYECKUX U
HEOpPraHMYECKUX KUCIOT. [ eHeThuecKas CB3b MEXTY
KJIACCaMH OPraHUYEeCKUX U HEOPTaHUYECKUX COEIMHEHUM.

12 | Tema 1.12. s-OnemeHThl. Boopoa. J[BOWCTBEHHOE MOJIOKEHHE vV, T
Xumus BOJOpPOZA B IIEPUOAUYECKOH cucTeme. M3oTonsl Bogopoaa.
3JIEMEHTOB Ponb Bomopoza B )kuBOM U HeXUBOM nipupoze. Boxa. Poib

BOJIbI KaK Cpeo00pa3yIomiero BemecTBa KIECTKU. DIEMEHTHI
I, IT A-rpynm. O6mas XxapakTeprCTHKa IETOYHbIX
MmeTauioB. [lomyuenue, puznveckue 1 XUMHYECKUE
CBOMCTBA LIEJIOYHBIX METAJIOB. P-JJIEMEHTHI.
XapakTepHucTHKa aJlOMUHUS, YIIIepoJa, KPEMHUS,
raJIoreHoB, XaJIbKOreHoB. [lonyuenue, ux ¢pundeckue u
XUMHYeckue cBoiictBa. Dnementsl IV, V A-rpynn. OGmas
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XapaKTepUCTHKA 3JIEMEHTOB ITUX I'PyINI Ha OCHOBAaHUU UX
nosioxkeHus B [lepuoanueckoit cucreme 3imeMenrtos /1. U.
MemnneneeBa u cTpoeHHs aTOMOB. OCOOEHHOCTH CTPOCHUS
aToMoB d-3JIeMEHTOB

13

Tema 1.13.
XUMUS B )KU3HU
o01ecTBa

XuMUS ¥ TPOU3BOACTBO. XUMHUUYECKasi IPOMBIIIIEHHOCTh U
XUMUYECKUE TEXHOJIOTHH. ChIpbe sl XUMUUECKOU
MPOMBILIIEHHOCTH. Bo/la B XMMUYECKOH IPOMBIIIIEHHOCTH.
DHeprus AJis XUMUYECKOro Mpou3BoicTBa. Hayunsie
MPUHIUITBI XUMHYECKOTO MPOU3BOJICTBA. 3allUTa
OKpY>KaloIllel cpeibl U 0XpaHa TpyJa IpU XUMUUYECKOM
npou3BoACTBE. OCHOBHBIE CTAIUU XUMUYECKOTO
MPOU3BOACTBA. XUMHUS B CEIBCKOM XO35IMCTBE. XMUMHU3ALMS
CEJIbCKOTO XO3SIIICTBA U €€ HamlpaBleHUs. YIOOpeHUS U UX
kiaccuukanus. XMMUYECKHUE CPEACTBA 3aIUThl PACTCHHA.
OTtpunatenbHbie MOCIEACTBUS TPUMEHEHUS

MECTUINIOB ¥ 00pb0a ¢ HUMU. XUMHU3AIUs
’JKHBOTHOBOJCTBA. XHMHUS U ITIOBCEIHECBHAS *KU3Hb YCIOBEKA.
JlomamHsas anteka. Morolye 1 4ucTsAIme CpeacTna.
CpenctBa 60pr0OBI ¢ OBITOBEIMU HaceKOMBIMU. CpencTBa
JIMYHOM TUTHEHBI U KOCMETHUKH. XHUMUS U TTHUIIA.
MapkupoBKH YIaKOBOK MUIIEBBIX U THTHEHUYECKHUX
MPOJIYKTOB U YMEHUE UX YNUTATh. DKOJIOTHS KUIIUIIA.
XWMHS 1 TeHETHKa YeI0BeKa.

PV, T

2 cemecmp

Pasnen 2. Oprannueckass Xumus
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Tema 2.1
[Ipenmer
OpraHu4eCcKOu
xumuu. Teopus
CTPOCHUS
OpraHN4YeCKHUX
COCIMHECHUI

[TonsaTHe 06 OpraHUYECKOM BEIIECTBE U OPTaHUYECKOM
xumuu. KpaTkuii ouepk UICTOpUM pa3BUTUSL OPIraHUUYECKOM
XUMHH. OCHOBHBIE IIOJIOKEHUS TEOPUU CTPOEHUS A. M.
bytneposa. XuMH4eCcKoe CTPOCHUE U CBOMCTBA
opranndeckux Bemiects. [lonsaTre 00 nzomepun. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIbI ((POPMYJIIBI, MOJIEININ).
Knaccudukanus opraHMuecKuX BEIIeCTB B 3aBUCIMOCTH OT
CTpOeHHUs yriiepogHoi 1enu. [lousaTue GyHKIHOHATHHON
rpynnsl. [IoHdaTHE 0 TUIIAX U MEXaHU3MaX pPEeaKuil B
OpraHN4YeCKOr XMMHH.
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Tema 2.2
IIpenenbubie
YTIIEBOAOPOBI

[TonsiTre 06 yrneBomopoaax. OCOOEHHOCTH CTPOCHUS
IpeJeNbHBIX YTIEBOAOPOAOB. ANTKaHbl KaK MPEICTABUTEIN
MPEEIbHBIX YTIE€BOIOPOAOB. XUMHUUYECKHUE CBOMCTBA
aJIkaHOB. Peakuiuu: raoreHupoBaHue, HUTPOBAHHE,
JEeTUAPUPOBAHUSA, TOPEHUS, KATAIUTHIECKOTO OKUCIICHUS
ankaHoB. KpekuHr ajikaHOB, pa3In4yHble BUbI KPEKHHTa,
NPUMEHEHHE B IPOMBIIIIICHHOCTHU. [IMpoian3 u KoHBepcus
MeTaHa, u30Mepu3anus ankanoB. O6IacTH MPUMEHEHHS
asikaHoB. [IpoMbIlIIIEHHBIE CTIOCOOBI MTOTYYEHUS aJTKaHOB:
MOJIyYeHHE U3 TPUPOJHBIX HICTOUHUKOB, KDEKUHT
napaduHOB, TOTyUYEHUE CHHTETUIECKOTO OCH3MHA,
razuQukanus yris, THApUpoBaHue ankaHoB. JlabopaTopHbie
crocoObl OTYYEHHUs aJIKaHOB: cUHTe3 Biopua, nekap-
OOKCHIIMPOBaHUE, THIPOJIN3 KapOuaa aTrOMUHHUS.
I'omonornyeckuii psii ¥ HOMEHKIIATypa HUKIIOAIKAaHOB, UX
obmas popmyna. [Tonydenne u ¢puznueckue CBOMCTBA
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[UKJIOAJIKAHOB. XMMHUYECKHE CBOMCTBA [IUKJIOAIKAHOB.
Peakuuu npucoeimHeHNs M PaAUKAIBHOTO 3aMELIEHHUS.

16

Tema 2.3.
OTHIIEHOBLIE U
JIMECHOBEIE
YTJIEBOJOPObI

I'omonoruueckuii psa u odmas Gopmysia alKeHoB.
N3oMepus STUIEHOBBIX YIIIEBOLOPOAOB: MEKKIACCOBas,
YTIIEPOHOTO CKEJIETa, IIOJIOKEHUS KPATHOM CBS3H.
Oco0eHHOCTH HOMEHKIIATYPhl ATUICHOBBIX YTIIEBOJOPOIOB.
@usnuecKkue CBOMCTBA AIKEHOB. XUMUYECKHUE CBOMCTBA
aJIIKeHOB. Peakuiny rajioreHnpoBaHus,
TUIpOTaJIOr€HUPOBAHMSL, THApaTallUM, THIPUPOBAHUS.
[TpaBuno MapkoBHuKOBa U 3aiinieBa. JlaboparopHsie
crocoObl NOTy4YeHus: akeHoB. [lonaTue u kmaccudukanus
JUEHOBBIX YTIIEBOJOPOAOB 110 B3aUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBsi3eU B MoJieKyse. HoMeHknaTypa AMeHOBBIX
YIJIEBOJAOPOAOB. XMUMHUYECKHE CBOMCTBA aJIKaIUCHOB.
[Momumepu3anust queHoB. CrocoObl MOTYYESHUS TUEHOBBIX
yrieBoaopoaoB: padbotsl C. B. Jlebenena, nerunpupoBanue
QJIKaHOB.
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Tema 2.4.
AlleTHUIIEHOBEIE
YTJIEBOJOPObI

I'omosnoruueckuii psia u odmas Gopmyia alKHHOB.
HomeHkiatypa aneTuieHOBbIX yIiIeBOIopoaoB. M3omepus
MEKKJIaCCOBasl, YIJIEPOJHOIO CKEJIETA, ITOJIOKEHUS KPAaTHOU
CBA3U. XUMUYECKHE CBOWCTBA U IPUMEHEHHE AJIKUHOB.
Peakuus Kyueposa. [IpaBuno MapkoBHuKOBa
IIPUMEHUTENBHO K aneruwieHam. [loaBuxxHoCTh aTOMa
BOJIOpoAa (KUCIOTHBIE CBOMCTBA alKMHOB). OKUCTIEHUE
ankuHoB. Peakius 3enunckoro. [lpumenenue
ALETUIICHOBBIX YIiIeBoA0poaoB. IlonuBuHuIanerar.
ITonyuenue ankuHoB. [lonmyyenue anetuneHa NUpoOIM3oM
MeTaHa ¥ KapOUIHBIM METOJIOM.
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Tema 2.5.
Apomarnyeckue
YTJIEBOIOPOABI

bensoun kak npeacraBurens apeHoB. Pazsurue
NpeJCcTaBIeHUN 0 cTpoeHnu Oen3ona. CoBpeMEeHHBIE
NpeJCTaBICHUS 00 3JEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoenuu OeHzona. ['omosnoru 6eH3oia, UX HOMEHKJIATYpa,
obmas popmyia. Pu3HMUEcCKue CBONCTBA apEHOB.
XuMHYECKUEe CBOMCTBA apeHOB. [Ipumeps! peakuuit
AJIEKTPO(UIIBHOTO 3aMEICHHUS: TaJOTeHUPOBAHUS,
AJIKUJIMPOBAHUS, HUTPOBAHUS, CyIb(pupoBaHus. Peakiuu
THJIPUPOBAHUS U IPUCOECTUHEHUS XJI0pa K OCH30ITy.
OCOOEHHOCTH XUMHUYECKUX CBOMCTB TOMOJIOTOB OEH301a.
[TpupoaHbIe UCTOYHUKH aPOMATHYECKUX YTIIEBO/IO-
POIOB. ApoMaTu3anus aJKaHOB U IIUKJIOATKAHOB.
AJkuinpoBaHue OeH307a.
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Tema 2.6.
IIpuponHsie
HUCTOYHUKHU
YTIIEBOJOPOOB

Haxoxnenue B mpupoje, cocTaB U GU3NIECKUEe CBONCTBA
HedTH. [IpomblenHas nepepaboTka HePTH.
Pextudukanus HehTH, OCHOBHBIC (DpAKLIUU €€ Pa3eICHus,
UX UCTOJib30BaHue. Bropuunas nepepaboTka
HedTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO TOTLITUBA.
OxTanoBoe uyncio. [IpupoaHslii U oMy THBIN HeTAHON
ra3sl. CpaBHEHHE COCTaBa MPUPOIHOTO U MOMYTHOTO Ta30B,
UX MPAKTUYECKOE HCIIONIb30BaHue. KaMeHHBIH yroib.
OcCHOBHbBIE HaNpaBJICHUS UCIIOIB30BaHUA KAMEHHOT'O YT IS
KokcoBaHne KaMeHHOTO YTJIsl, BAXKHEHUIITHE TPOAYKTHI 3TOTO
nporiecca. DKOJOTHUECKUE ACTIEKThI JOObIUH, TepepaboTKH
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1 UCTIOJIb30BaHU IOPHOYNX UCKOIIACMBIX.
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Tema 2.7.
I'mppokcunpHbIe
COCTUHECHUSA

Knaccudukanus cnupToB Mo THITY YTIEBOJOPOIHOTO
paauKaiia, Yuciay I'MAPOKCHIBHBIX ITPYHI U TUILy aTOMa
yIIIepOoJia, CBA3aHHOTO C TUAPOKCUIILHOM IPYIIION.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
TMIPOKCUIIBHOM IpyIIibl. BiusiHue cTpoeHus CIUPTOB HA UX
¢usnueckue cBorcTBa. ['oMoIOrHUECKuil psi mpeaenbHbIX
OJIHOATOMHBIX cIMPTOB. MI30Mepus 1 HOMEHKIATypa
aJIKaHOJIOB, UX 00mIas Gopmyna. XuMHUUECKUE CBOHCTBA
aJIKaHOJIOB. PeakiimoHHas criocOOHOCTD MPEEeTbHBIX
OJIHOATOMHBIX CIIMPTOB. Peakiuu, moATBEepKAar0Iue
KHMCJIOTHBIE CBOMCTBA CIUPTOB. Peakuuu 3amerenus
THIPOKCUIIBHOM Irpynibl. MexXMoneKyJsipHast 1eruapaTanus
CIHMPTOB, YCIOBUS 00pa3oBaHUs MPOCTHIX 3PupoB. CriocoOb
MIOJIy4€HUsI CHUPTOB. [ MAPOIIN3 rajnoreHaJkaHoB.
I'mnparanuus aakeHoOB, yCIOBUS €€ IPOBEACHHUS.
BoccranoBnenue kapOOHMIBHBIX COSTUHEHUIA.
MHoroaromHsle ciupThl. MI30Mepus 1 HOMEHKIATypa
IIPEICTaBUTENEN JBYX- U TPEXaTOMHBIX CIIUPTOB.
OCOOEHHOCTH XUMHUYECKUX CBOMCTB MHOT'OATOMHBIX
CIHUPTOB, UX Ka4eCTBEHHOE 0OHapyxkeHue. OTaenbHbIe
NPEJCTaBUTEINN: STUIICHIJINKOJIb, TIMLEPHH, CIIOCOOBI MX
MIOJIy4YEeHUs, IpaKTUYecKoe npumeHenue. dexnoi.
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE (hEeHOA.
B3aumHoe BIusHUE apOMAaTUUYECKOTO KOJIbLIA U
THIPOKCHIIBHOM TpymIibl. XMMHYECKHE CBOMCTBA (heHOa
KaK (QyHKIMSI €r0 XUMHUYECKOT0 cTpoeHHs. bpomupoBanue
¢denona (kauecTBEHHAs PEaKIKs), HUTpOBaHHUE (TTMKPUHOBAs
KHCJIOTa, e CBOICTBA U npuMeHnenue). OOpa3oBanue
OKpALIEHHBIX KOMIUIEKCOB ¢ noHoM Fe**. TIpumenenue
¢denona. Iloxydyenue geHosa B MPOMBIIIICHHOCTH.
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Tema 2.8.
Anpaerunsl u
KETOHBI

I'omonoruyeckue psapl abAeruaoB U KETOHOB. IloHsATHE O
KapOOHMJIBHBIX COCTMHEHUSAX. DIEKTPOHHOE CTPOCHUE
KapOOHMIIbHOH rpynnbl. M3oMepus 1 HOMEHKIIATypa
abACTUIOB U KeTOHOB. Pu3nueckue cBOMCTBA
KapOOHWIBHBIX COSAMHEHUN. XMMHUYECKHE CBOMCTBA
aJlbJECTUI0B U KETOHOB. Peakiny OKMCIIEHHs alIbIErUI0B,
KAaueCTBEHHBIC PEaKLMY HA allbJECTUIHYIO Irpymy. Peakiuun
MIOJIMKOH/ICHCAIIUH: 00pa30oBaHue
dbenomopopmanbIeruIHbx cMoi. [IpuMeneHune u
noJryyeHue KapOOHMWIbHBIX coeanHenuil. [Ipumenenue
QJIBJICTU/IOB ¥ KETOHOB B OBITY M ITPOMBIIIIICHHOCTH.
AJnberuasl ¥ KeTOHbI B Ipupoie (3¢upHbIe Maca,
bepomonsl). [TonyueHne kapOOHUIBHBIX COSMHEHUI
OKHUCJICHUEM CIIUPTOB, TUAPATALMEN AIIKUHOB, OKMCICHUEM
yTIIEBOJOPOIOB.
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Tema 2.9.
KapOonoBsie
KHUCJIOTBI M UX
IIPOU3BOJIHBIC

[TonsATHE O KAPOOHOBBIX KUCIOTaX M UX KJIACCH(PHUKALINS.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOW TpyMITbl. ['OMONOTHnYecKuii psit mpeaeabHbIX
OJTHOOCHOBHBIX KApPOOHOBBIX KUCIIOT, UX HOMEHKJIATypa U
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n30Mepusi. XUMHUECKUE CBOMCTBA KapOOHOBBIX KUCIIOT.
O6pazoBanue GyHKIIMOHATBHBIX MPOU3BOIHBIX KAPOOHOBBIX
KucioT. Peakuun srepudukanun. AHTUAPUABI KApOOHOBBIX
KHCJIOT, UX MOJyuyeHHne U npuMenenue. CriocoObl momydeHus
KapOOHOBBIX KUCIOT. O0IIMe CIOCOOB! NOTYYCHUS:
OKHCJICHUE aJIKAaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB,
anpJeru1oB. Baxkneilmue npencraBuTean KapOoOHOBBIX
KHCJIOT, UX Ononoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CIIOKHBIX 3()UPOB, MEKKIACCOBASI U30MEPUS
¢ kKapOOHOBBIMH KHcT0TaMH. CIIocOObI MOTyYeHHsI CIOKHBIX
3¢upoB. JIaBcaH Kak MPeCTaBUTENIb CHHTETHUECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX
3¢upoB. Kupbl Kak cI0xkHbIE 3QUPHI TITULIEPUHA.
KapOoHOBBIE KUCITIOTHI, BXOJSIINE B COCTAB KUPOB.
XHUMHYECKUE CBOMCTBA KUPOB: THIPOJIN3, OMBUICHHUE,
ruipupoBanue. buongoruueckas poiib KUPOB, UX
UCTIOJIb30BAaHUE B OBITY U MPOMBIIIIeHHOCTH. CoH
KapOOHOBBIX KUCIIOT. MblIa, CYIIIHOCTH MOIOIIETO JCHCTBUSI.
OTHolIeHNEe MbUIA K XKECTKOM Bojie. CUHTETHYECKUE
Moroiue cpeacrsa — CMC (nerepreHTsl), ux
IIPEUMYIIECTBA U HEAOCTATKHU.
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Tema 2.10.
YrieBoanl

[Tonsatue 06 yraesogax. Knaccuduxanus yriesomoB. MoHo-
, I1- ¥ TIoJIMcaxapuabl. buosorndeckas poib yrieBoioB, UX
3HA4YCHHUE B J)KM3HU YeJIOBeKa M 001iecTBa. MoHOCaXapH/Ibl.
I'moko3a, cTpoeHHe ee MOJIEKYJIbI U (PU3NYECKHUE CBOWCTBA.
TaytoMepusi. XuMHYECKHE CBOMCTBA TIIIOKO3bI: PEAKIUU T10
aJIbJICTUIHOM IpymIe («cepeOpsHOrO 3epKaliay, OKHCICHUE
a30THOM KHCJIOTOM, T’MApUpOoBaHue). Peakiuu riitoko3sl Kak
MHOI'0aTOMHOT'O CIIUPTA: B3aMMOJIEHCTBUE ITIIOKO3BI C
ruapokcuaom menu (I1). Paznuunbie TUTIBI OpOoKEeHHUS
(cnupToBOE, MOJIOUHOKHCIIOE). [ JTI0K03a B IpUpo/IeE.
buonorunueckas ponb ¥ IpUMEHEHKE ITI0KO3bl. PpyKTO3a
KaK U30Mep TI0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIBI U
XMMHUYECKHX CBOMCTB ITIOKO3bI M (pyKTO3bl. DpyKTO32a B
npUpoie U ee Orooruyeckas pojb. Jlucaxapuibl.
Crpoenue nucaxapuoB. CTpoeHHE U XMMUUYECKHE CBOMCTBA
caxapo3bl. JIakTo3a ¥ ManbTO3a KaK U30MEPBI CaxapO3bl.
[Tonmmcaxapuapl. O61Iee cTpOSHHE MOTUCAXAPUIOB.
CrpoeHue Monekybl kpaxmana. PU3ndeckue cBONCTBa
KpaxMasa, ero HaXxoXJIeHUe B IPUpPo/ie U OMOJIOTHYECKas
pouib. I'nkoreH. XuMu4ueckue CBOMCTBA Kpaxmaia.
CpaBHEeHHE CBOMCTB Kpaxmaja M LEJUII0JI03bL.

vV, T
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Tema 2.11.
AMUHBI,
AMHHOKHUCJIOTBI,
OcIKH

Knaccudukanus u nzomepust aMuHoB. ['omosoruueckue
PSAIBI IPEeNIeNbHBIX anu(paTUYECKUX U apOMaTHUECKUX
aMUHOB, U30MEpUS U HOMEHKIIaTypa. XUMHUYECKUE CBOMCTBA
amMuHOB. [IprMenenue u noxyuyenue aMuHoB. [lonsTie 06
aAMHHOKHCIIOTAX, UX KIaCCU(UKALIUS U CTPOCHHE.
JIBOMCTBEHHOCTH KHUCIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ IPUYMHBL. Peaknuu KoHaeH caluu.
Ilentunnas cBs3b. CHHTETUUECKUE BOJIOKHA.
Knaccudukanus BosaokoH. [lomyueHrne aMUHOKUCIIOT, UX
npuMeHeHue U Ouosoruyeckas pynkuus. benku. benku kak

vV, T
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NpUPOHBIE TouMepsl. [lepBuyHas, BTOprYHasi, TpPeTUUHAS
Y YETBEPTUYHAS CTPYKTYPbI OEJIKOB. XUMUYECKHE
CBOMCTBa OCJIKOB: TOpPEHUE, JCHATYypalys, THIPOIIU3,
KayecTBEHHbIC (LIBETHBIC) peakinu. buonornueckue
¢yHKIMHU O6EJKOB, UX 3HAUYCHHE.

25 | Tema 2.12. Y, T
HyxnennoBble kucnotsl. HykieMHOBBIE KUCIIOTHI KAk
A3zoTcoaepixaiil
e IIpUPOIHbIE ToNUMepsl. HykneoTuasl, ux cTpoeHue,
npumepsl. AT® u AJI®, ux B3auMoInpeBpalleHue 1 poiib
reTepOLUKIINYEC
e atoro npouecca B npupoze. [Tonstue JJHK n PHK.
Crpoenue JIHK, ee nepBuuHas u BTOpUUHAs CTPYKTYypa.
COEIMHEHMUS.
Pemmukamus JJTHK.
HyxnenHnosbie
KHCIIOTHI
26 | Tema 2.13. [TonsaTue o pepmeHTax KaK 0 OUOIOTUIECKUX P,V,T
buonornueckn | katanuzatopax 6eiakoBoi npuposl. Kinaccugukarms
aKTUBHBIE ¢depmenTOB. 3HaueHue (PepMEHTOB B OMOJIOTHU U
COEIMHEHUS IIPUMEHEHNE B IPOMBINIIEHHOCTH. [IoHsATHE O BUTAaMUHAX.

Wx knaccudukanus u o6oznauenue. [lousatue o ropmonax
KaK OMOJIOrMYEeCKH aKTUBHBIX BEIIECTBAX, BHIMOIHSIONINX
SHJIOKPUHHYIO PETYJISIHIO )KU3HEACATEIbHOCTH
opranu3moB. Knaccugukaius ropMOHOB: CTEPOHIBL,
MIPOU3BOIHBIE aMHUHOKHUCIIOT, TIOJHMIIENTHIHBIC 1 OCIIKOBBIC
ropMoHbl. OTAenbHbIE MPEACTAaBUTEH: SCTPAIHOI,
TECTOCTEPOH, MHCYJINH, afapeHanuH. [Tonarue o nekapcTBax
KaK XMMHOTEpareBTUYECKHX npenaparax. [ pymnisl
JIeKapCTB: CyIb(paMubl (CTPENTOUNT), AHTUOMOTHKH
(MeHUIUIIMH), aHTUIUPETUKU (ACTUPHUH), aHATIbIETUKU
(aHanpruH). MexaHusM JeMCTBUS HEKOTOPBIX
JIeKapCTBEHHBIX MPENapaToB, CTPOCHUE MOJIEKYJI,
MIPOTHO3UPOBAHME CBOWCTB HA OCHOBE aHAIM3a
XMUMHUYECKOTO CTPOEHUS. AHTHOMOTUKH, UX KJIACCU(PUKAIH
110 CTPOCHHUIO, THUITY U CIEKTPY JACHCTBUSI.

[Tpumeuanue: T — rectupoBanue, P — nanncanue pedepara, Y — ycrusiit onpoc, KP — koHTponbHas
pabota

2.4.2./2.4.3. IIpakTnyeckue 3aHATHS/ CeMHUHAPBI

Ne dopma
pa3 | HanmenoBanue TEKYILLETO
Copnepxxanue paszaena
JieN | pa3ienoB U TeM KOHTPOJIA
a
1 2 3 4
1 cemecmp
Paznen 1. OOmiast 1 HeopraHuyecKasi XUMHs
1 Tema 1.1. CocraB BemiecTBa. XUMUYECKUE HIEMEHTHI. 3aKOH [P
Xumuss — MOCTOSIHCTBA COCTaBa BEUIECTB. BelllecTBa MOJIEKYISIPHOTO
HayKa o 1 HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTaJpo U €ro
BEIIECTBAX cnencteus. Mizmepenue Bemectsa. Macca aToMOB U

MOJIEKYJI. ATOMHAasi equHuIa Macchl. OTHOCUTENbHBIE
aTOMHasi ¥ MoJIeKyJisipHasi Macchl. KonnuecTBo BemecTna.
Yucno ABorazapo. MoansipHast Macca. 3akoH ABOragpo H ero
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ciencTBUsl. MOJSIpHBII 00beM BEUIECTB B Ta3000pa3HOM
COCTOSIHMM. ATperaTHble COCTOSIHMS BelllecTBa. TBepaoe
(kpucTamuyeckoe 1 aMoppHOE), KHUIKOE U Tra3000pa3Hoe
arperatHble cOCTOsIHUs BenlecTBa. CMecH BEIECTB.
Paznnuus Mexay cMecsiMU M XUMUYECKUMU COEMHEHUSIMH.
MaccoBasi 1 00beMHasi 10JId KOMIIOHEHTOB CMECH.

Tema 1.2. CoBpeMeHHBIE NPEACTABIEHUS O CTPOEHUU aTOMa. I1P
Crpoenue atoma | KopnyckyasipHO-BOJHOBOM Ayaln3M YacTUL MUKPOMUDA.
CoctaB aromHOro0 a1pa. HyKiI0HBI: IPOTOHBI U HEUTPOHBI.
W30TONBI M HYKIHUBL. DJIEKTPOHHAst 000JI04YKa aTOMOB.
[TonsTHE 00 AIEKTPOHHON OPOUTAIIN U ANEKTPOHHOM
obnake. KBaHTOBBIE YHcCIa: TJIaBHOE, OPOUTAIEHOE
(mobouyHOE), MarHUTHOE U CIMHOBOE. Pacnipenenenue
AJIEKTPOHOB 110 SHEPTETUYECKUM YPOBHSIM, ITOAYPOBHSM U
opOUTaJISIM B COOTBETCTBHH C IPUHIIMIIOM HAaUMEHbIICH
sHepruu, npuHuunom Iaynu u npasunom I'ynaa.
DNEeKTPOHHBIE KOH(PUTYpAIIUK aTOMOB XUMHUYECKHX
3JIEMEHTOB. BasleHTHBIE BO3MOXKHOCTH aTOMOB XUMUYECKUX
3JIEMEHTOB. DIIEKTPOHHAS KIIaCCU(UKALIUSA XUMUUECKUX
AJIEMEHTOB: -, p-, d-, f-27IeMeHTHI.
Temal.3. Ilepuonnueckas cucrema u ctpoeHue aroma. Gusnyeckui I1P
Ileprognueckuii | CMBICI IOPSIKOBOTO HOMEPA AIIEMEHTOB, HOMEPOB I'PYIIIIbI
3aKOH U u nepuoja. Ilepuonnueckoe n3smMeHeHue CBOMCTB
Ileprognueckasl | 3JEMEHTOB: pajuyca aToMa; SHEPTUU HOHU3ALNH;
cucremMa ANEKTPOOTPULATENBHOCTHU. [[prunHbI N3MEHEHUs
XUMHYECKHUX METAININYECKUX U HEMETAJUIMUECKHUX CBOWCTB AJIEMEHTOB B
251eMEHTOB /. rpymnmnax u nepuojax, B TOM 4Kcie OOJbIINX U
W. MenneneeBa | cepxOonbiux. 3Hauenue [lepuoaudeckoro 3aKoHa u
[Tepuoanueckoit cucTeMbl XUMUYECKHUX 3eMeHTOB /1. 1.
Menpeneesa a1 pa3BUTHS HAYKU U IOHUMaHUs
XUMUYECKON KapTUHBI MUPA.
Tema 1.4. IlonsTre 0 XUMUUECKOMH CBSI3H. THUIIBI XUMHYECKUX CBSI3CH: I1P, KP
Crpoenue KOBAaJICHTHAsl, MOHHAs, METAJJINYECKasi U BOAOPOHASI.
BELIECTBA KoBanenTHas xumuueckast cBsi3b. J[Ba MexaHu3ma

00pa30BaHMsI 3TOU CBsI3U: OOMEHHBIN U JOHOPHO-
akuentopHslii. KoBaneHTHas moJisipHasi U HEMOJISIpHAS
cBs13u. MoHHast xumuueckas cBs3b. Kpaituuii ciyuait
KOBQJICHTHOH MOJIAPHOM CBsI3U. MeXxaHu3M o0pazoBaHU
MOHHOM cBs13U. VIOHHBIE KPUCTAJUIMYECKHUE PELIETKU U
CBOICTBA BEILIECTB C TAKUMHU KpUCTauiaMu. MeTtajuinueckas
XUMHUECKas CBsA3b. OCOOBI THUIT XUMHUECKOM CBSI3H,
CYILIECTBYIOIIMM B MeTaJIaX U ciuiaBax. CBoiicTBa
METAUTMYECKOH CBsI3U. BonopoaHas XuMU4eCcKast CBA3b.
Mexanu3m 00pa3oBaHus Takoi cBsa3u. Ee knaccudukanms:
MEKMOJIEKYJISIPHASL U BHYTPUMOJIEKYJISIPHAS BOJIOPOIHbBIE
cBs13u. DU3nUeCcKre CBOMCTBA BEUIECTB C BOJAOPOAHOM
cBs13pi0. KommiekcooOpazoBanue. [ToHITHE 0 KOMIUIEKCHBIX
coenuHeHusx. KoopanHaimonHoe 4ucio
KoMILIeKcooOpa3oBareist. BHyTpeHHss u BHeH:A cdepa
KoMILUIeKCOB. HOMEHKnaTypa KOMIIJIEKCHBIX COEIUHEHUN.
WX 3HaueHue.
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Tema 1.5.
[Tonumepst

Heopranuueckue nmonumMepsl 1 opranndeckue. CTpyKTypbl
MOJIMMEPOB, X KIacCU(UKAIMS U COCOOBI OTYUYCHHUSI.

I1P

Tema 1.6.
HucnepcHsie
CUCTEMBI

Knaccugukanus 1ucnepcHbIX CUCTEM B 3aBUCIMOCTH OT
arperaTHOTO COCTOSTHUSI TUCTIEPCHOHHOM Cpeibl U
JHCTIEPCHOM (hazbl, a TAKXKE O pa3Mepy MX YaCTHII.
I'pybGoaucniepcHble 1 TOHKOUCTIEPCHBIE CUCTEMBI. DPQPEKT
Tunpans. Koarynsiuus B KOJUIOMAHBIX pacTBOpax. 3HauUCHHUE
JCTIEPCHBIX CUCTEM B KUBOW U HEKUBOU NMPUPOLE U
NPAKTUYECKOM JKU3HU YEIOBEKa.

I1P

Tema 1.7.
XUMHUYECKHUE
peakiumn

Knaccugukarus XuMHUeCKuX peakuii B OpraHMueCcKon U
HEOpraHn4yecKou Xxumuu. [IoHATHE O XUMUYECKOW PEaKLIUH.
Peaxium, naymue 6e3 n3MeHeHHs KayeCTBEHHOT'O COCTaBa
BEILECTB U C U3MEHEHUEM COCTaBa. BeposTHOCTD
IIPOTEKaHUsI XUMUYECKUX PeakUuid. BHyTpeHHss sHeprus,
sHTaIBIHA. TernaoBoi 3((HeKT XUMUIECKUX PEaKIH.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHAS SHTAJIBIINA
peakmuii u oopa3zoBanus Bemiects. 3akoH I'. U. 'ecca u ero
ciencTBusl. JHTponus. CKOpOCTh XUMUYECKUX PEAKIIHI.
ITonstue o ckopoctu peakiuii. CKOpoCTb TOMO- U
reTepOreHHON peakuu. JHeprus akTuBauu. GakTopsl,
BIIUAIOIINE HA CKOPOCTh XMMHUYECKOMN pPEaKIUu.

I1P

Tema 1.8.
PactBopsI

ITonsTre o pactBopax. PU3MKO-XUMHUUYECKAs IIPUPOJA
pPacTBOPEHUS U pacTBOPOB. B3aumMonelicTBUE pacTBOPUTENSL
U PaCTBOPEHHOI0O BeIlleCTBAa. PacCTBOPUMOCTD BEILIECTB.
CriocoObI BbIpaXeHUs1 KOHLIEHTPAIIUH PacTBOPOB. Teopus
AJIEKTPOJIUTUYECKON AUCconrani. MexaHusm
JUCCOLMAIMH BEIIECTB C Pa3INYHBIMU TUIIAMH XUMHUECKHUX
cBsi3eil. OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKOM
nucconuanuu. CTeneHb IEKTPOIUTUYECKON TUCCOIMalun
1 GaxTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPEIHHE
9IEKTPOJUTHL. [Jucconuanus Boasl. BonopoaHslil
nokasarenb. Cpesja BOJHBIX paCTBOPOB AJIEKTPOJIUTOB.
I'uaponus kak 0OMeHHbIH npouecc. HeoOpaTtumblit
TUJIPOJIN3 OPraHUUYECKUX U HEOPraHMYECKUX COSIUHEHUN U
€ro 3Ha4YCHUE B IIPAKTUYECKOMN NEATEIBHOCTU YEJIOBEKA.
OO6patumslii ruaposn3 conei. CTyneH4aTsIid THAPOIU3.
[IpakTHuecKoe IPUMEHEHHE

TP, KP

Tema 1.9.
OKHCIIUTEIBHO-
BOCCTaHOBHUTEIH
HBIE PEAKIUU.
DNEKTPOXUMHUE
CKHE MPOLECCHI

[TonsiTHE 006 OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.
OKMCIIUTEIH U BoccTaHOBUTEIN. OKHUCIUTENLHO-
BOCCTaHOBUTEIbHAS TBONCTBEHHOCTh. Kimaccuduxarms
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX Peaklnil. XUMUYECKUE
HMCTOYHHUKHU TOKA. DIEKTPOJAHBIEC MTOTEHIUAIBL. Pt
CTaHAAPTHBIX JIEKTPOAHBIX OTCHIINAJIOB
(2TEKTPOXUMHUYECKUN Psil HAIIPSHKEHUHA METaJIOB).
["anpBaHWYECKHE TIEMEHTHI U TIPUHITUTIBI UX PAOOTHI.
CocraBneHue ralbBaHUYECKUX JIEMEHTOB. DIIEKTPOIU3
pacIuiaBoB U BOAHBIX PACTBOPOB AJIEKTPOJIUTOB. [Ipouecchl,
MPOUCXOMSAIINE HA KATOJIE U aHO/IE. Y PaBHEHUS
AIEKTPOXUMUUYECKHX TporieccoB. [IpakTuueckoe
MIPUMEHEHHUE 3JIEKTPOJIN3a.

TP, KP
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10 | Tema 1.10. Knaccudukanus Heopranuyeckux BemecTs. [IpocTsie u I1P
Knaccuduxanus | CIOKHBIC BEILISCTBA. Oxkcubl, TUIPOKCUIBI, CONTH (UX
BEIIECTB. KJaccu(uKanus, XAMUYECKHe U (GPU3NUIECKHE CBOMCTBA U
Mpoctsre OCHOBHBIE CITOCcOOBI nonyueHust). Metayuisl. [lonoxxenue
METaJUIOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTH

BeIICCTRA. cTpoeHus ux aroMoB. O0mme pu3nvIeckue 1 XUMHYECKUE
CBOMCTBa MeTaJJIOB. [IpoMblIieHHbIe U TaOOpaTOpHBIE
criocoOb! monyueHus MmetayuioB. Hemeramnsl. [Tonoxkenue
HEMETAJJIOB B MIEPUOINYECKON CHUCTEME U OCOOEHHOCTH
cTpoeHus ux aroMoB. O0mme pu3nvIeckue 1 XUMHYECKUE
cBOIcTBa HeMeTauioB. [IpoMbITIIIEHHBIE U JIA0OpaTOPHBIC
CrocO0BI NOTYYECHHUsI HEMETAJIJIOB.

11 | Tema 1.11. Bonoponusie coequnenus HemMeTamioB. OKCUIBI U I1P, KP
OcHoBHbIE aHTUAPHUIBI KApOOHOBBIX KUCIOT. KHUCIOTH OpraHnyeckue u
KJIaCChl Heoprannueckue. Knaccudukanus opraHu4eckux u
HEOPraHMYECKH | HEOpraHMYeCKUX KUcioT. O01me cBoicTBa KUCIOT.

X" OcHOBaHMsI OpraHUYECKHE U HEOPTAHUYECKUE.

OpPraHUYECKUX AM(poTepHbIe OpraHMYecKre U HEOPraHUYECKHe

COEIMHEHUI coearHeHusi. OCOOEHHOCTH CBOMCTB COJIEH OPTraHUYECKUX U
HEOpPraHMYECKUX KUCIOT. [ eHeThueckas CB3b MEXTY
KJIaCCaMH OPraHWYEeCKUX U HEOPTaHUYECKUX COETMHEHUM.

12 | Tema 1.12. s-OneMenThbl. Bogopoa. JIBoiicCTBEHHOE TOJI0KEHUE I1P, KP
Xumus BOJOpPOZA B IIEPUOAUYECKOH cucTeme. M3oTonsl Bogopoaa.
3JIEMEHTOB Posnp BOmopoza B )kuBOM U HeXUBOM nipupoze. Bona. Poib

BOJIbI KaK Cpeo00pa3yoIIero BemecTBa KIETKU. DIEMEHTHI
I, IT A-rpynm. O6mas XxapakTeprCTHKa IETOYHbIX
MeTauioB. [lomyuenue, puzndeckue 1 XUMHYECKUE
CBOMCTBA LIEJIOYHBIX METAJIOB. P-DJIEMEHTHI.
XapakTepHucTHKa aJlOMUHUS, YIIIepoJa, KpEMHUS,
raJIoreHoB, XaJIbKOreHoB. [lonyuenue, ux ¢pundeckue u
XUMHYecKHe cBoicTBa. Dnementsl [V , V A-rpynm. OGmas
XapaKTePUCTHKA 3JIEMEHTOB ITUX I'PyNI Ha OCHOBAaHUU UX
nostoxeHus B [lepuoanueckoit cucreme 3imeMentos /1. U.
MeHnneneeBa 1 cTpoeHHs aTOMOB. OCOOEHHOCTH CTPOCHUS
aToMoB d-3JIEMEHTOB

13 | Tema 1.13. X¥UMHS U IPOU3BOACTBO. XUMHUUYECKasi IPOMBIIUICEHHOCT U | TP
XWMHSA B KU3HU | XUMHUYECKUE TEXHOJIOTUU. ChIpbe A1 XMMHUECKON
o01ecTBa IIPOMBIIITIEHHOCTH. BoJla B XMMHUYECKOM TPOMBIIIIEHHOCTH.

DHeprus AJis XUMUYECKOro Mpou3BoicTBa. Hayunsie
MPUHIUITBI XUMHYECKOTO MPOU3BOJICTBA. 3aIlUTa
OKpY>Kalolllei cpeibl U 0XpaHa TpyJa IpH XUMUYECKOM
npou3BoACTBE. OCHOBHBIE CTAIUU XUMUYECKOTO
MPOU3BOACTBA. XUMHUS B CEIBCKOM XO35IMCTBE. XMUMHU3ALMS
CEJIbCKOTO XO3SIIICTBA U €€ HamlpaBleHUs. YIOOpeHUS U UX
kinaccuukanus. XMMUYECKHUE CPEACTBA 3aIUThl PACTCHHA.
OTtpunatenbHbie MOCIEACTBUS TPUMEHEHUS

MECTUINIOB U 00pb0a ¢ HUMU. XUMHU3AIUs
’KHBOTHOBOJCTBA. XHMHUS U ITIOBCSIHECBHAS KU3Hb YCIOBEKA.
JlomamHss anteka. Morolye U 4ucTsAIme CpeacTa.
CpenctBa 60pr0OBI ¢ OBITOBEIMU HaceKOMBIMU. CpencTBa
JIMYHOM TUTHEHBI U KOCMETHUKH. XHUMUS U TTHUIIA.
MapKkupOBKH YITaKOBOK MUIIEBBIX U THTHEHUYECKHUX
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MPOJIYKTOB U YMEHUE UX YNUTATh. DKOJIOTHS KUIIUIIA.
XUMUS U TeHETHKA YEJIOBEKA.

2 cemecmp

Pasnen 2. Oprannueckass Xumus

14

Tema 2.1
IIpenmer
OpraHu4eCKOu
xumuu. Teopus
CTPOEHUs
OpPraHUYECKUX
COCIMHECHUI

[TonsaTHe 06 OpraHNYECKOM BEIIECTBE U OPTaHUYECKOM
xumuu. KpaTkuii ouepk UICTOpUM pa3BUTUSL OPraHUUYECKOM
XUMHH. OCHOBHBIE IIOJIOKEHUS TEOPUU CTPOEHUS A. M.
bytneposa. XuMu4eckoe CTpOCHUE U CBOMCTBA
opranndeckux Bemiects. [lonsaTre 00 nzomepun. CriocoOsl
0TOOpaKEHHSI CTPOCHUS MOJIEKYJIbI ((POPMYJIIBI, MOJIEINN).
Knaccudukanus opraHMuecKuX BEIIeCTB B 3aBUCIMOCTH OT
CTpOeHHUs yriiepogHoi 1enu. [lousaTue GyHKIMOHATHHON
rpynnsl. [IoHdaTHe 0 TUIIAX U MEXaHU3MaX pPEeaKkuil B
OpraHN4eCKOr XMMHH.

I1P

15

Tema 2.2
IIpenenbubie
YTIIEBOAOPOBI

[TonsiTre 06 yrneBonopoaax. OCOOEHHOCTH CTPOCHUS
IpeJeNbHBIX YTIEBOJOPOAOB. AJTKaHbl KaK MPEICTABUTEIN
MPEEIbHBIX YTIE€BOIOPOAOB. XUMHUUYECKUE CBOMCTBA
aJIkaHOB. Peakuuu: raoreHupoBaHue, HUTPOBAHHE,
JETUAPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHUS
ankaHoB. KpekuHT ankaHoB, pa3TUYHbBIC BUIBI KPEKUHTA,
NPUMEHEHHE B TIPOMBIIIIICHHOCTH. [I1poian3 u KoHBepcus
MeTaHa, u30Mepu3anus ankanoB. O6IacTH MPUMEHEHHS
asikaHoB. [IpoMbIIIIIEHHBIE CTIOCOOBI MTOTYUYEHUS aJTKAaHOB:
MOJIyYeHHE U3 TPUPOIHBIX HICTOUHUKOB, KPEKUHT
napaduHOB, TOTYyUYEHUE CHHTETUIECKOTO OSH3MHA,
razuQukanus yris, THApUpoBaHue ankaHoB. JlabopaTopHbie
crocoObl OTYYEHHUs aJIKaHOB: cHHTe3 Biopua, nekap-
OOKCHIIMPOBaHUE, THIPOJIN3 KapOuaa aTrOMUHHUS.
I'omonornyeckuii psii ¥ HOMEHKIIATypa HUKIIOAIKAHOB, UX
obmas popmyna. [Tonydenne u puznueckue CBOMCTBA
LUKJIOAIKAHOB. XMMHUYECKUE CBOMCTBA LIMKIJIOAIKAHOB.
Peakium nprcoelMHEHNS U PAAUKAILHOTO 3aMEILECHHSL.

TP, KP
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Tema 2.3.
OTHIIEHOBLIE U
JIMECHOBEIE
YTJIEBOJOPObI

I'omonoruueckuii psa u odmas Gopmysia alnKkeHoB.
N3oMepus STUIEHOBBIX YIIIEBOLOPOAOB: MEKKIACCOBas,
YTIIEPOHOTO CKEJIETa, IIOJIOKEHUS KPAaTHOH CBS3H.
OcoOeHHOCTH HOMEHKIIATYPhl ATUIICHOBBIX YTIIEBOJOPOIOB.
@usnuecKkue CBOMCTBA AIKEHOB. XUMUYECKHUE CBOMCTBA
aJIKEHOB. Peakuiny rajoreHnpoBaHus,
TUIPOTaJIOr€HUPOBAHMSL, THApaTalluM, THIPUPOBAHUS.
[TpaBuno MapkoBHuKOBa U 3aiinieBa. JlaboparopHsie
crocoObl OTy4YeHus: akeHoB. [lonaTue u knaccudukanus
JUEHOBBIX YTIIEBOJOPOAOB 110 B3aUMHOMY PACIIOJIOKEHUIO
KpaTHBIX CBsi3eH B MoJieKyse. HoMeHknaTypa AMeHOBBIX
YIJIEBOAOPOAOB. XHUMHUYECKHE CBOMCTBA aJIKaIUCHOB.
[Tomumepu3anust queHoB. CrocoObl MOTYYESHHUs TUEHOBBIX
yrieBoaopoaoB: padbotsl C. B. Jlebenena, nerunpupoBanue
QJIKaHOB.

TP, KP
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Tema 2.4.
AleTHUIIEHOBEIE
YTJIEBOJOPObI

I'omosnoruueckuii psa u odmas Gopmyia alKHHOB.
HomeHkiatypa aneTuieHOBbIX yIiIeBoIopoaoB. M3omepus
MEKKJIaCCOBasl, YIJIEPOJHOIO CKEJIETA, ITOJI0KEHUS KPaTHOU
cBA3U. XUMUYECKHE CBOWCTBA U IPUMEHECHHUE AJIKUHOB.

TP, KP
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Peakuus Kyueposa. [IpaBuno MapkoBHUKOBa
IIPUMEHUTENBHO K aneruwieHam. [loaBuxxHoCTs aTOMa
BOJIOpoAa (KUCIOTHBIE CBOMCTBA alKMHOB). OKUCTIEHUE
ankuHoB. Peakius 3enunckoro. [Ilpumenenue
ALETUICHOBBIX YIIeBoA0poaoB. I[lonuBuHuIanerar.
ITonyuenue ankuHoB. [lonmydyenue aneTuneHa NMpoOIU3oM
METaHa ¥ KapOUIHBIM METOJIOM.

18

Tema 2.5.
Apomarnyeckue
YTIIEBOIOPOABI

bensoun kak npezacraBurens apeHoB. Pazsurue
NpeJCTaBIeHUN 0 cTpoeHnu Oen3ona. CoBpeMEeHHBIE
NpeJCTaBICHUS 00 3JEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoenuu OeHzona. ['omosnoru 6eH3osa, UX HOMEHKJIATYypa,
obmast popmyna. Ouznueckue CBONCTBA apEHOB.
XuMHYECKUEe CBOMCTBA apeHOB. [IpumMeps! peakuuit
3JIEKTPO(UIIBHOTO 3aMEIICHHUS: TaJOTeHUPOBAHUS,
AJIKUJIMPOBAHMUS, HUTPOBAHUS, CyIb(pupoBaHus. Peakiu
THJIPUPOBAHUS U IPUCOECTUHEHUS XJI0pa K OCH30ITy.
OCOOEHHOCTH XUMHYECKUX CBOMCTB TOMOJIOTOB OEH301a.
IIpupoaHbIE HCTOYHUKHN ApOMATUYECKUX YIJIEBOAO-
pozloB. ApomaTH3alysl aJIKaHOB U LIMKJIOAIKaHOB.
AJxunupoBaHue OeH307a.

TP, KP
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Tema 2.6.
IIpuponHsie
HUCTOYHUKHU
YTIIEBOJOPOAOB

Haxoxnenue B mpupoje, cocTaB U GU3NIECKHUE CBONCTBA
HedTH. [IpomblenHas nepepaboTka HePTH.
Pextudukanus HehTH, OCHOBHBIC (DpAKLIUU €€ Pa3/IeICHus,
UX UCTOJib30BaHue. Bropuunas nepepaboTka
HedTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO TOTLITUBA.
OxranoBoe uncio. [IpupoaHslii U oMy THBIN HeTAHON
ra3sl. CpaBHEHHE COCTaBa MPUPOIHOTO U MOMYTHOTO Ta30B,
UX MPAKTUYECKOE HCIIONIb30BaHue. KaMeHHBIH yroib.
OcCHOBHbBIE HaNpaBJICHUS UCIIOIB30BaHU KAMEHHOT'O YTJIS.
KokcoBaHne KaMeHHOTO YTJIsl, BAXKHEHUIITHE TPOAYKTHI ATOTO
npoiiecca. KOJOTHUECKUE aCTIEKThI JOOBIUH, TepepaboTKH
U MCTIOJIb30BAHMSI TOPIOYHX HCKOAEMBIX.

I1P

20

Tema 2.7.
I'mppokcunbHbIe
COCTUHECHUSA

Knaccudukanus cnupToB Mo THITY YTIEBOJOPOIHOTO
paaMKaila, Yuciay F'MAPOKCHIBHBIX ITPYHI U TUILy aTOMa
yIIIepOoJia, CBA3aHHOTO C TUAPOKCUIILHOM IPYIIION.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCUIIBHOM IpynIbl. BivsiHUuEe CTpOeHus CIIUPTOB Ha UX
¢usnueckue cBorcTBa. ['oMoIOrHUECKuil psig MpeaenbHbIX
OJIHOATOMHBIX criupTOB. M30MepHs 1 HOMEHKIAaTypa
aJIKaHOJIOB, UX 00mIas Gopmyna. XuMHUUECKHUE CBOHCTBA
aJIKaHOJIOB. PeakiimoHHas criocOOHOCTD MPEeTIbHBIX
OJIHOATOMHBIX CIIUPTOB. Peakuuu, moaTBepKIaroIue
KHMCJIOTHBIE CBOMCTBA CIUPTOB. Peakuuu 3amerenus
TUAPOKCUIIBHOM IpynIibl. MeXMOIEKyIJIsIpHAst IeTuApaTays
CIHMPTOB, YCIOBUS 00pa3oBaHUs MPOCTHIX 3PupoB. CriocoOb
MIOJIyYEHUS CIIUPTOB. ['MAPOIN3 rajsoreHaaKkaHoB.
I'mpparanus ankeHoB, yCIOBHS €€ IIPOBEICHHUS.
BoccranoBnenue kapOOHIIBHBIX COSTUHEHUIA.
MHoroaromHusie ciupThl. MI30Mepus 1 HOMEHKIATypa
IIPEACTABUTENEH IBYX- U TPEXaTOMHBIX CIIUPTOB.
OCOOEHHOCTH XUMHUYECKUX CBOMCTB MHOT'OATOMHBIX
CIIMPTOB, UX KaUeCTBEHHOE 0OHapyxkeHue. OTaenbHble

TP, KP
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NPEJCTaBUTEINN: STUICHIJINKOJIb, TIMLEPHH, CIIOCOOBI MX
MI0JIy4€HUs1, IPAKTUUECKOE MpuMeHeHue. DeHo.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE (hEeHOA.
B3aumHoe BIusHUE apOMAaTUUYECKOT0O KOJIbLIA U
THJIPOKCHIIBHOM TpymIibl. XMMHYECKHE CBOMCTBA (heHOa
Kak (QyHKIMSI €r0 XUMHYECKOT0 cTpoeHHs. bpomupoBanue
¢deHona (kauecTBEHHAs PEaKIMs), HUTpOBaHHUE (TTMKPUHOBAs
KHCJIOTa, e CBOICTBA U npuMeHnenue). O0pasoBanue
OKpALIEHHBIX KOMIUIEKCOB ¢ noHoM Fe**. TIpumenenue
¢denona. IloxydyeHue geHosa B MPOMBIIIICHHOCTH.

21

Tema 2.8.
AJpaerunsl u
KETOHBI

I'omonoruyeckue psapl abAerua0B U KETOHOB. IlonsATHE O
KapOOHMJIBHBIX COCTMHEHUSAX. DIEKTPOHHOE CTPOCHUE
KapOOHMIILHOH rpynnbl. M30Mepus 1 HOMEHKIIATypa
aIbACTUIOB U KeTOHOB. Pu3nueckue cBOMCTBA
KapOOHWIBHBIX COSAMHEHUN. XMMHUYECKHE CBONCTBA
aJlbJECTUI0B U KETOHOB. Peakiny OKMCIICHHs alIbIErUI0B,
KAaueCTBEHHBIC PEaKLMY HA allbJETUIHYIO Irpymy. Peakiuun
MIOJIMKOH/ICHCAIIUH: 00pa30oBaHue
dbenomopopmanbIeruIHbIX cMoil. [IpuMenenune u
noJjryyeHue KapOOHMWIbHBIX coeanHenuil. [Ipumenenue
QJIBJICTU/IOB ¥ KETOHOB B OBITY M IIPOMBIIIIICHHOCTH.
AJbIeruasl ¥ KeTOHBI B Ipupoie (3¢upHbIe Maca,
¢bepomonsl). [TonyueHrne kapOOHUIBHBIX COSMHEHUI
OKHUCJICHUEM CIIUPTOB, TUAPATALMEN AIKUHOB, OKMCICHUEM
YTIIEBOJOPOOB.

TP, KP
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Tema 2.9.
KapOonoBsie
KHUCJIOTBI M UX
MIPOU3BO/IHBIC

[TonsATHE O KAPOOHOBBIX KUCIOTaX M UX KJIACCH(PHUKAIINS.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOW TpyMITbl. ['oMONornyecKkuii psit mpeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT, UX HOMEHKJIATypa U
n30Mepusi. XUMHUECKUE CBOMCTBA KapOOHOBBIX KUCIIOT.
O6pazoBanue (HyHKIIMOHATHHBIX MPOU3BOIHBIX KAPOOHOBBIX
KucioT. Peakuuu srepudukanui. AHTUAPUABI KApOOHOBBIX
KHCJIOT, UX MOJy4yeHHne U npuMenenue. CriocoObl momydeHus
KapOOHOBBIX KUCIOT. O0IIMe CIOCOOB! MOTYYCHUS:
OKHCJIEHUE aJIKAaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB,
anpJeru10B. Baxkneiimue npencraBuTenn KapOOHOBBIX
KHCJIOT, UX Ononoruyeckas poib. CTpoeHue u
HOMEHKJIATypa CIIOKHBIX 3()UPOB, MEKKIACCOBAsI U30MEPUS
¢ KapOOHOBBIMH KHcT0TaMH. CrIocoObI MOTyYeHHsI CIOKHBIX
3¢upoB. JIaBcaH Kak MpeJCTaBUTENIb CHHTETHUECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U IPUMEHEHHUE CII0KHBIX
3¢upoB. Kupbl Kak cI0xkHbIE 3QUPHI TITHLIEPUHA.
KapOoHOBBIE KUCITIOTHI, BXOJSIINE B COCTAB KUPOB.
XHUMHYECKUE CBOMCTBA KUPOB: THIPOJIN3, OMBUICHHUE,
ruipupoBanue. buongoruueckas poiib KUPOB, UX
UCTOJIb30BaHUE B OBITY U MPOMBIIIIeHHOCTH. ComH
KapOOHOBBIX KUCIIOT. MbLIa, CYIIHOCTH MOIOIIETO JACHCTBUSI.
OTHowIeHNe MbUIA K XKECTKOM Bojie. CUHTETHYECKUE
Moroiue cpeacrsa — CMC (nerepreHTsl), ux
IIPEUMYIIECTBA U HEAOCTATKHU.

TP, KP
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Tema 2.10.
YrieBoanl

[Tonsarue 06 yraesogax. Knaccuduxanus yriesogoB. MoHo-
, M- ¥ Tosiucaxapusl. bruonoruyeckas pojb yriaeBoJoB, UX

TP, KP
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3HA4YCHHUE B )KM3HU YeJIOBeKa M 001iecTBa. MoHOCaXapH/Ibl.
I'moko3a, cTpoeHHe ee MOJIEKYJIbI U (PU3NYECKHUE CBOWCTBA.
TaytoMepus. XuMHYECKHE CBOMCTBA TIIIOKO3bI: PEAKIUU T10
aJIbJICTUIHOM rpymIe («cepeOpsHOro 3epKaliay, OKHCICHHUE
a30THOM KHCJIOTOM, TMApUpOBaHue). Peakiuu riitoko3sl Kak
MHOI'0aTOMHOT'O CITUPTA: B3aUMOJIEHCTBUE ITIIOKO3BI C
ruapokcuaom menu (I1). Paznuunsie TUTIBI OpoKeHHS
(cupToBOE, MOJIOUHOKHCIIOE). [ JTI0K03a B IpUpoIeE.
buonorunueckas ponb U NpUMEHEHHE ITI0KO3bl. DpyKTO3a
KaK M30Mep II0K03bl. CpaBHEHHME CTPOEHUS MOJIEKYJIBI U
XMMHUYECKHX CBOMCTB ITIOKO3bI M (pyKTO3bl. DpyKTO32a B
npUpoie U ee Oronoruyeckas pojb. Jlucaxapuibl.
Crpoenue nucaxapuoB. CTpoeHHE U XUMHUYECKHE CBOMCTBA
caxapo3bl. JIakTo3a ¥ ManbTO3a KaK U30MEPHI Caxapo3bl.
[Tonmmcaxapuapl. O61IEe CTpOSHHE MOTNCAXAPUIOB.
CrpoeHue Monekyibl kpaxmana. PU3ndyeckue cBONCTBa
KpaxMasa, ero HaX0oKJIeHUEe B IPUPO/ie U OMOJIOTHUECcKas
pouib. I'nkoreH. XuMu4ueckue CBOMCTBA Kpaxmaia.
CpaBHEHHME CBOMCTB Kpaxmaja M LEJUII0JI03bL.

24 | Tema 2.11. Knaccudukanus u nzomepust aMuHoB. ['omosoruueckue I1P, KP
AMUHBI, PSAIBI IPeIeNbHBIX anupaTUYECKUX U apOMaTHUECKUX
AMUHOKHCIIOTBI, | aMUHOB, U30MEpUS U HOMEHKJIATypa. XUMHUYECKUE CBOWCTBA
OenKku amMuHOB. [IprMenenue u noixydyenue aMuHoB. [lonsTie 06

aAMHHOKHCIIOTAX, UX KIaCCU(UKALUS U CTPOCHHE.
JIBOMCTBEHHOCTBH KHUCIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ MPUYUHBL. Peakiiuu KoHAeHcaluu.
Ilentunnas cB3b. CHHTETUUECKUE BOJIOKHA.
Knaccudukanus BosaokoH. [lomyueHrne aMUHOKUCIIOT, UX
npuMeHeHue u Ouosnoruueckas pynkuus. benku. benku kak
NpUPOHBIE TouMepsl. [lepBuyHas, BTOpruHasi, TpeTUUHAS
Y YETBEPTUYHAS CTPYKTYPbI OEJIKOB. XUMUYECKHE
CBOMCTBa OCJIKOB: TOpPEHUE, JCHATYpalys, THIPOIIU3,
KayecTBEHHbIC (LIBETHBIC) peakinu. buonornueckue
¢GyHKIMHU OEJIKOB, X 3HAUYCHUE.

25 | Tema 2.12. I1P, KP

HyxnennoBble kucnotsl. HykI€MHOBBIE KUCIIOTHI KaK
A3zoTcoaepixaiil
e IIpUPOIHbIE ToNUMepsl. HykneoTuasl, ux cTpoeHue,
npumepbl. AT® u AJI®, ux B3auMonpeBpalieHue 1 poiib
reTepOLUKIINYEC
e storo npouecca B npupoge. IHouarue JJHK u PHK.
Crpoenue JIHK, ee nepBuuHas u BTOpUUHAs CTPYKTYypa.
COEIMHEHMUS.
Pemmukamus JTHK.
HyxnenHnosbie
KHCIIOTHI

26 | Tema 2.13. [TonsaTue o pepmMeHTax KaK 0 OMOIOTUIECKUX I1P
buonoruueckn | katanuzatopax OeiakoBoi npuposl. Kinaccugukarms
aKTUBHBIE ¢depmenTOB. 3HaueHUe (PepMEHTOB B OMOJIOTHU U
COEIMHEHUS IIPUMEHEHNE B IPOMBINIIEHHOCTH. [IoHsATHE O BUTAaMUHAX.

Wx knaccudukanus u o6oznauenue. [lousartue o ropmonax
KaK OMOJIOrMYEeCKH aKTUBHBIX BEIIECTBAX, BHIMOIHSIONIINX
SHJIOKPUHHYIO PETYJISIHIO )KU3HEACATEIbHOCTH
opranu3moB. Knaccugukaius ropMOHOB: CTEPOHIBL,
MIPOM3BOIHBIE aMHUHOKHUCIIOT, TIOJMIIENTHIHBIC U OCIIKOBBIE
ropMoHbl. OTIenpHbIE MPEACTABUTEH: SCTPAIHOI,
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TECTOCTEPOH, MHCYJINH, afpeHanuH. [Tonarue o 1ekapcTBax
KaK XMMHOTEpareBTUYECKHX npenaparax. [ pymnisl
JIeKapCTB: Cyb(paMupl (CTPENTOUNT), AHTUOMOTHKH
(NMEHUIUIINH), aHTUITUPETUKU (ACIUPHUH), aHATTbI€TUKU
(ananbrun). Mexanusm JeHCTBUSI HEKOTOPBIX
JIeKapCTBEHHBIX MPENapaToB, CTPOCHUE MOJIEKYII,
MIPOTHO3UPOBAHME CBOWCTB HA OCHOBE aHAIM3a
XMUMHUYECKOTO CTPOEHUS. AHTHOMOTUKH, UX KIACCU(PHUKAIH
110 CTPOCHHUIO, TUITY U CIEKTPY JACHCTBUSI.

Ipumeuanue: I1P- npaxmuueckas paboma, JIP- nabopamopunas paboma, T — mecmuposanue, P —
Hanucanue pepepama, Y — ycmuwii onpoc, KP — koumponvnas paboma

2.4.4. CoaepkaHue caMOCTOSATEJbHOM PadoThI
He npexycMmoTpeHo

2.4.5. IlepedyeHb Yy4eOHO-METOAMYECKOT0 oOOecHeYeHUs IJsi CAMOCTOAITEJbHON PadoThI
00y4aroIMXCs MO0 TUCIUNTHHE

He npexycMmoTpeno
3. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

3.1.00pa3oBaTebHbIe TEXHOJIOTHH NIPH MPOBEICHNHU JIEKIHIT

Bunsl npumeHsieMbIx
Ne Tema 00pa3oBaTeNbHBIX
TEXHOJIOTU

Komn-Bo
qac

1 2 3

Brenenune. Tema 1.1. Xumus — Hayka 0 BeleCTBax

2 [Tema 1.2. CtpoeHue atoma

NN N

Tema 1.3. Ilepuoguueckuii 3akoH u [lepuonnueckas cucrema
xuMu4eckux saeMmenToB . 1. Menpaeneepa

Tema 1.4. CTpoeHue BelecTBa

Tema 1.5. ITonmumepsl

Tema 1.7. XuMuueckue peakiuu

Tema 1.8. PacTBOpBI WKT-TexHomorus,

NN NN NN

4
5
6 (Tema 1.6. JlucnepcHbie CUCTEMbI
7
8
9

Tema 1.9. OKUCIUTENHLHO-BOCCTAHOBUTENIHHEIC pCaKuru. HpOGHGMHBIe JIEKITUU
b
BHCKTpOXI/IMI/I‘{eCKI/IC IPOLECChI JICKIHH-

\S)

10 [Tema 1.10. Knaccudukanus Bemects. [IpocThie BelecTna. BH3yaIH3aLuy,
Tema 1.11. OcHOBHBIE KJIACCHI HEOPTAHMYECKUX U OPTaHUIECKUX

h MyJIbTUMEAUMHBIE
COEIMHEHHH

MPE3eHTALNU
12 |Tema 1.12. XuMus 31€MeHTOB 6

\S)

13 [Tema 1.13. Xumus B )KU3HU 0011IECTBA

B~

Tema 2.1 [Ipeamer oprannyeckoit XuMum. Teopusi CTpoeHus
OpraHUYeCKUX COEIMHEHUN

15 [Tema 2.2 TIpenenbHble yriIeBOIOPOIBI

16 [Tema 2.3. DTHUIEHOBBIC U AUEHOBBIE YIIIEBOIOPOIBI

17 [Tema 2.4. AtieTHICHOBBIE YTIIEBOIOPOIBI

18 [Tema 2.5. ApomaTuyeckue yrieBoI0POIbI

[N R NS

19 [Tema 2.6. [IpupoiHbIe HCTOYHUKH YTICBOIOPOIOB
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20 [Tema 2.7. T'uapOKCHIIbHBIE COEAMHEHHS 4
21 [Tema 2.8. Anbaeruabsl ¥ KETOHBI 4
22 [Tema 2.9. KapOoHOBbIE KUCIOTHI M UX MPOU3BOIHBIC 4
23 [Tema 2.10. YrueBoasl 4
24 Tema 2.11. AMUHBI, aAMUHOKHCIIOTEI, OEJIKH 4
25 Tema 2.12. A3oTcoaep:kallue reTepouKInIecKre 2
coequHenust. HykienHoBble KUCIOTHI
26 [Tema 2.13. Buonoruuecky akTUBHEBIE COEINHEHHUS 2
Toro no xKypcy 78
3.2. O0pa3oBaTeJbHbIe TEXHOJIOTHH NP NPOBEICHNU NPAKTHYECKUX 3aHATHIH
Bunsl npumensiembix | Koo
Ne Tema 3ansaTus 00pa3oBaTeNbHBIX yac
TEXHOJIOTHI
1 |Beenenwue. Tema 1.1. XumMus — Hayka O BellecTBax 2
2 |Tema 1.2. Ctpoenue aToma 2
3 Tewma 1.3. Ilepuoguueckuii 3akoH u [lepuonnueckas cucrema 2
xuMudeckux saeMmenToB . 1. Menpaeneepa
4 |Tema 1.4. CtpocHHE BelecTBa 2
5 |Tewma 1.5. [Tonumepst 2
6 |Tema 1.6. lucniepcHbIE CHCTEMBI 2
7 |Tema 1.7. Xumudeckre peakiiuu 2
8 |Tema 1.8. PacTBOpbI 2
9 Tema 1.9. OxuciauTeabHO-BOCCTAHOBUTENBHBIE PEAKIUH. 2
DIEKTPOXUMUYECKUE MPOLIECCHI
10 |Tema 1.10. Knaccudukarus Bemects. [IpocTbie BelecTna. TpaguLHOHHOE
11 Tema 1.11. OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX U CEMHUHApPCKOC 4
OpPraHUYECKUX COeIMHEHUI 3aHATHE, pa3dop
€LIEHUs 3334
12 |Tema 1.12. Xumust 211eMEHTOB p A 6
13 |Tema 1.13. Xumus B )KHA3HU 001IECTBA 2
14 Tewma 2.1 [Ipeamert oprannyeckoit XuMum. Teopusi CTpoeHus 8
OpPraHUYECKUX COeIMHEHUI
15 |Tema 2.2 IIpenenbHbIe YTiIeBOIOPOIBI 8
16 |Tema 2.3. DTUIICHOBBIC U IUECHOBBIC YTIIEBOIOPOIBI 8
17 |Tema 2.4. AUCTUIICHOBBIE YTIICBOIOPOIBI 8
18 |Tema 2.5. Apomatudeckue yrieBoJ0POIbI 8
19 |Tema 2.6. [IpupoaHbIe NCTOYHUKHU YTIIEBOIOPOIOB 4
20 |Tewma 2.7. 'uapoKCHIIBHBIE COSTUHEHUS 8
21 |Tema 2.8. Anpaeruapl 1 KETOHBI 8
22 |Tema 2.9. KapOoHOBBIE KUCIIOTHI U UX TIPOU3BOIHBIC 8
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23 |Tema 2.10. YrieBoasl 8

24 |Tema 2.11. AMUHBI, aMUHOKHCIIOTEI, OEIIKH

25 Tema 2.12. AzoTcoaep:xaliue reTepouKInIecKue 4
coequHeHus. HyKJIIeMHOBBIC KUCIOTHI
26 |Tema 2.13. buosiornuecku akTUBHBIE COEIUHEHUS 4

Hroro no xkypcy 124

4. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TIUCIHUIIINHBI

4.1. MartepuajibHO-TeXHUYecKasi 0a3a, HeoOxoauMasi VIS OCyIIECTBJICHUsI 00pa30BaTeJIbHOIO
npouecca no AMCUUIINHE

Peanuzyercs nporpaMMa y4eOHOM AUCHUIUIMHBI B KAOMHETE XUMHH.
O6opynoBanue yueOHOTo KabUHeTa!
- paboumue MecTa Ui CTYJCHTOB M MIPEIoIaBaTelsl, ayAuTOpHast JOCKa;
- KOMIUIEKT y4eOHO-METOIUYECKON JOKyMEHTalMHu (y4eOHMKH M ydeOHble MOCOOUS, KapTOUKH-
3aJJaHus, KOMIUICKTHl TECTOBBIX 3aJaHMW, DSJEKTPOHHAs CIPAaBOYHO-y4yeOHas JIMTepaTypa,
MYJbTHMEUIHBIE 00yUaloye IporpaMMel);
-HATJISITHBIE TTOCOOUS (CXEMBI, TAOIHUIIBI, N300pa3uTeIbHBIC U HATYPAIBHBIC TOCOOMS);
- ABTOPCKHUH KOMIUIEKT KOMIIBIOTEPHBIX IIPE3CHTALIUN.

Texuuueckue cpencTBa OOydeHHs: KOMIBIOTEp, MPHUHTEP, MPOEKTOp, MPOrpaMMHOE
obecrieueHue.

4.2.4.2. IlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 O00ecneYeHn st

J Omnepanuonnas cucrema Microsoft Windows 10

J [Taket nporpamm Microsoft Office Professional Plus

J 7-zip GNULesser General Public License (cBoOOaHOE mporpamMMHOe oOecledyeHue, He
OrpaHUYEHO, 6ECCPOUHO)

J Wntepuer Opaysep Google Chrome (OecruiatTHoe mporpaMMHOe obOecrieueHue, He
OrpaHUYEHO, 6ECCPOUHO)

o K-Lite Codec Pack — yHuBepcanbHbIii HAOOP KOJEKOB (KOIUPOBIIUKOB-/1EKOAUPOBIIMKOB)

U YTHWIUT JUId TOpOCcMOTpa M o0paboTKM ayauo- U BuaeodaiinoB (OecruiaTHOe MNpPOrpaMMHOE
obecrniedeHne, He OrPaHUICHO, OECCPOUHO)

J WinDjView — nporpamma s npocMmoTpa daitnoB B ¢opmare DJV u DjVu (cBoGomHOE
nporpaMMHOe obecrieueHue, He OTpaHUYeHO, OECCPOYHO)
o Foxit Reader — mpukinagHoe mporpamMmHOe oOecredeHue Ui MPOCMOTpa SJIEKTPOHHBIX

noKyMeHTOB B cranmapte PDF (GecruiatHoe mnporpamMmHOe obecrieueHue, He OrpaHHUyYeHO,
0eccpouHo)

5. HNEPEYEHb OCHOBHOH U JJOIIOJHUTEJbHOMW YYEBHOM JINTEPATYPBI,

HEOBXOJUMOM JJIsI OCBOEHUSA JUCITATLIAHBI
5.1. OcHoBHas JauTEpaTypa:

5.1. OcHoBHas JquTEparTypa:

1. Epoxun, FO. M. Xumus 11 npodeccuit 1 crenuaibHOCTeH TEXHUUYECKOT0 U €CTECTBEHHO-

Hay4yHoro npoduieii [Tekct]: ydeOHUK /17151 UCTIONIB30BaHUS B y4eOHOM Ipoliecce

oOpa3zoBatenbHbIX yupexaeHuit CI10 Ha 6a3e 0CHOBHOTO 001IeTro 00pa3oBaHus C MOTYYCHHEM

cpenuero obmiero oopazosanus / FO. M. Epoxun, U. b. KoBanesa. - 3-e u3a., nepepad. u 1om. -

Mocksa: Axkanemus, 2017. - 496 c.: un. - (IIpodeccuonansHoe odpazoBaHue.

Oo6ueobpa3oBaTeabHble TUCHIUIUIMHEL). - bubmuorp: c. 492. - ISBN 978-5-4468-2947-7
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2. Tynukun, E. 1. Xumus. B 2 4. Yacte 1. OOmmias u Heopranudeckast XUMUA : YI4eOHUK 15
By30B / E. U. Tynukun. — 2-e u3z., ucnp. u gon. — Mocksa : M3narensctBo KOpaiir, 2020. —
385 ¢. — (Bwicmee oopazoBanue). — ISBN 978-5-534-02226-1. — Tekct : anexTponHbii // IBC
HOpaiit [caiiT]. — URL: https://urait.ru/bcode/452738

3. Tynuxkusn, E. 1. Xumus. B 2 u. Yacts 2. Oprannueckast XuMus : y4eOHUK JUI CPEIHETO
npodeccuonansHoro oopazosanus / E. U. Tynukun. — 2-e u3z., ucnp. u gon. — Mockasa :
WznarensctBo FOpaiit, 2020. — 197 ¢. — (IIpodeccuonanproe oopazopanue). — ISBN 978-5-
534-02749-5. — Texkcrt : anextponusiii // IBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/452786

4. 3aiiieB, O. C. Xumust. JIabopaTopHblii IPaKTUKYM U COOPHUK 3aj1ad : yueOHOoe mocodue s
cpenHero npodeccruonanpHoro obpazosanus / O. C. 3aiiieB. — Mocksa : M3gatensctBo FOpaiir,
2020. — 202 c. — (ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-9916-8746-1. — Teker :
anexkTpoHHbii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/452597

5.2. lonoJHUTeIbHAS JTUTEPATypa

1. Pocun, U. B. Xumus. Y4eOHUK U 3aJJauHUK : JUISI CPETHET0 MpOodhecCHOHATBHOTO 00pa30BaHus /
. B. Pocun, JI. . Tomuna, C. H. ConoBbeB. — Mocksa : U3narensctBo FOpaiit, 2020. —

420 c. — (ITlpodeccuonansuoe obpazosanue). — ISBN 978-5-9916-6011-2. — Texkcer :
anexkTpoHHblit // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/451120

2. Huxonwckuil, A. b. Xumus : yueOHUK U IPAKTHUKYM JJISl CPEAHETr0 MPOo(ecCHOHATBHOTO
obpazoBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3n., nepepad. u gomn. — Mocksa :
WznarensctBo FOpaiit, 2020. — 507 ¢. — (IIpodeccuonanproe oopazopanue). — ISBN 978-5-
534-01209-5. — Texkcrt : anextponusiii // IBC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/452591

5.3. Illepuoauyeckue u3IaHus
1. Kypnan ananutuueckoit xumuu. - URL: https://dlib.eastview.com/browse/publication/79362
2. XKypnan o6meit xumun. - URL: https://dlib.eastview.com/browse/publication/79287
3. Xypnan oprannueckoit xumuu. - URL: https://dlib.eastview.com/browse/publication/79288
4. Kypnan ¢puznueckoit xumun. - URL : https://dlib.eastview.com/browse/publication/79384

5.4. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEICKOMMYHUKANMOHHOH ceTn «WHTepHETY,
He00XO0IMMBIX /IJIsl 0CBOEHUS THCHUTIMHBI
1. MunucTepcTBO HayKH U Bhicuiero oopasosanusi Poccuiickoit deneparyu : opuiinanbHbIi
caift. — Mocksa. — URL: https://minobrnauki.gov.ru
2. Poccuiickoe oOpa3oBaHue : GenepaiabHbIi moprai : caT. — Mocksa, 2002. — URL:
http://www.edu.ru
3. Enmnoe oxHO pocTymna Kk 00pa3oBaTeiIbHBIM pecypcaM : HH(OpMAIMOHHAsI CUCTEMA : CalT. —
Mocksa, 2005. — URL: http://window.edu.ru
4. Enunas xoJuieKius HuppoBeIX 00pa30BaTeIbHBIX PECYpPCOB : (enepabHbIi MOopTal : CauT.
— Mockaa, 2006. — URL: http://school-collection.edu.ru
5. ®enepanbHBIi IEHTP WHHOPMALIMOHHO-00PA30BATEILHBIX PECYPCOB : KATAIOT PECYPCOB :
caiiT. — Mocksa, 2021. — URL: http://fcior.edu.ru/
6. «YUEBA» : oOpa3oBarenbHblii mopTan : caifiT. — Mocksa, 2000. — URL:
http://www.ucheba.com
7. OOpazoBaHMEe Ha PYCCKOM : POEKT ['0Cy1apCcTBEHHOTO HHCTUTYTA PYCCKOTO SA3bIKa UM. A.
C. IlymkwuHa : caidiT. — Mocksa, 2015. —URL: https://pushkininstitute.ru/
8. eLIBRARY.RU : nayunas snexktpoHHast 6ubanoreka : cailt. -Mocksa, 2000. — URL:
https://elibrary.ru

33



10.

11

12.

13.

14.

15.

HarnmonanwsHas snexkrponnas 6ubmuoreka (HIB) : caiit. — Mocksa, 2021. — URL:
http://rusneb.ru

KubepJlennnka : HaydHas 3JeKTpOHHas 6ubimoreka : caift. — Mocksa, 2012. — URL:
http://cyberleninka.ru

. «['pamora.py» — cipaBoYHO-UH(POPMALMOHHBINA TIOpTa’ : calfT. — Mockaa, 2000. — URL:

http://gramota.ru

I'moccapuii.ru : cyx0a TeMaTHUECKUX TOJIKOBBIX CiI0Bapel : caidT. — Mocksa, 2000. — URL:
http://glossary.ru

«Academic.ruy» : cJIOBapu U SHIUKIONEUH : callT. — Mocksa, 2000. — URL:
http://dic.academic.ru

Koncynprantllintoc : cipaBounas npaBoBasi cuctema : caidT. — Mocksa, 1997. — URL:
http://consultant.ru (JOCTYI MO JIOKAILHOM CETH)

DNEeKTPOHHBIN (POHJ HOPMATUBHO-TEXHHUYECKOW U HOPMAaTHUBHO-TIIPABOBOM HH(OpMAIH
Koncoprmyma «Komekey : caiir. — Cankr-IlerepOypr. — URL: https://docs.cntd.ru/

34



6. METOINYECKUE YKA3ZAHUA JJISA OBYYAIOIIIUXCSA
1O OCBOEHMIO JTNCIMITJIMHBI

OBnazieHue 3HAaHUSIMU 110 KypCy «XUMUs» MPEANOaraeT noceeHue JEKINi 1 CEeMUHAPCKUX
3aHATHM, MPOBOJUMBIX IO PYKOBOACTBOM IIPENOIABATENS, @ TAKKE AKTUBHYIO CAMOCTOSITEIBHYIO
paboty. Kpome TOro, K HEKOTOpBHIM TeMaM Kypca NpPeayCMOTPEHO BBIMOJHEHUE MPAKTUYCCKUX
3aJJaHUM.

B xone nexuuil mpenojaBaTenb W3TAracT M pa3bACHAET OCHOBHBIC, HanOOJEe CIIOXKHBIC
MOHATHUS TEMbI, a TAKXKE CBS3aHHBIC C HEW TEOPETUYECKHE M MPAKTHYECKHE MPOOJIEMBI, IaeT
PEKOMEHIALMU Ha CEMHHAPCKOE 3aHATHE U YKa3aHUS Ha CAaMOCTOSATENIbHYIO padoTy.

CeMuHapcKue 3aHATHUS 3aBEPIIAIOT U3yUeHHE HanOoJiee BaXKHbBIX TeM Y4eOHOW AUCIUTITUHBI.
Onu cimy>kaT AJ1s 3aKpeIUICHUs H3y4eHHOI0 MaTepuaa, B IpoIecce ero nepeckasa min o0CyKaeHus,
C IIENbI0 Pa3BUTHUA YMEHHMH W HABBIKOB IOJTOTOBKH JIOKJIAJOB, pedepaToB, IpuoOpeTEeHHs OMbITa
YCTHBIX IyOJUYHBIX BBICTYIUICHUH, BEICHHUS TUCKYCCUH, apTyMEHTAIMH U 3aIUTHl BBIJIBUTAEMbIX
IIOJIOXKEHUH, a TaKXKe I KOHTPOJIS MPENoAaBaTeNIeM CTEIEHU MOArOTOBIEHHOCTH CTYAECHTOB IIO
n3ydaemoit nucruruinae. [ToAroToBka K 3aHATHSM 1O PEKOMEHIOBAHHON ydeOHoI uTeparype (He
TOJNBKO TIO JICKIIMOHHOMY MaTepuaity), BBICTYIUIGHHE C COOOIICHUSMH pACHIUPSIOT 3HAHHA
CTYJIEHTOB 110 KypCy.

JunakTryeckue ey CeMUHapa:

-yray0iieHue, cucTeMaTh3alus U 3aKperyieHue 3HaHWM, MpeBpalleHre uX B yOexkIeHHs; -
IIPOBEPKA 3HAHU;

- IPUBUTUE YMEHHUI U HABBIKOB CAMOCTOSATEIBHOM paboThl ¢ yueOHUKOM, CTaTbel U Ip.;

-pa3BUTHE KYJIbTYphl peud, (pOpMHUpOBaHHE YMEHHS apryMEHTHPOBAHO OTCTAaMBATh CBOIO
TOYKY 3pEHUS, OTBEYAsi HA BOIIPOCHI APYTUX CTYAEHTOB U IPENOJaBaTes;

- YMEHHE CIIyLIaTh IPYTUX, 3a4aBaTh BOIIPOCHI.

B 3aBHCHUMOCTH OT CTEIIEHU AKTUBHU3ALUU MHEMHUYECKON MU MBICIUTEIIBHON IEATEIIBHOCTU
CTYACHTOB (DOpPMBI OpraHM3alMU CEMUHAPCKUX 3aHATUH MOXXHO pa3fenuTh Ha JBa THma: 1)
PENPOAYKTUBHBIN U 2) IPOyKTUBHBIMH.

PenpoayKTUBHBIN TUII OPraHU3aLUU 3aHATHS IIPEANOJIAraeT, Ipekae BCEro, aKTUBU3ALUIO
MHEMHYECKUX CIOCOOHOCTEH CTyJeHTOB. OHU JTOJKHBI 3aIlIOMHHUTB U NE€pecKa3aTh ONpeeIeHHbIN
yueOHbIi MaTepuajl Ha OCHOBE Marepuaia JEeKUMH Wi y4eOHUKOB. [IpOAyKTHUBHBIA THIT
OpTaHU3aIMH 3aHATHUS MPEANONIATaeT AKTUBU3AINIO MBICIUTEIBHBIX CIOCOOHOCTEH cTyIeHTOB. OHU
JOJDKHBI CPaBHUTb, IPOAHATN3UPOBATh, 0000IINTh, KPUTHYECKHU OLICHUTH, CIIENIaTh YMO3aKIIIOUCHHE
Ha OCHOBE YCIBIIIAHHOIO WIM IIPOYUTAHHOIO Marepuana. TakoW XapakTep 3aHATHIO NPULACT
MIOCTAHOBKA BOIPOCOB cienaymomero tuna: Yem omimyaercs...; Urto obmero mexny...; Kakwe
MEXAaHMU3MBL...; BpIenuTe ITOCTOMHCTBA M HENOCTATKH... (IPEANOJaraercs, 4ro OTBETHl HAa 3TH
BOIPOCHI B IBHOM BH/I€ B YU€OHUKE WJIM JICKIIUU HE JIaHBbI).

Bun (popma) cemunapa onpenenseTcst Coaep >kKaHueM TEMbI, YPOBHEM MOATOTOBKHU CTYICHTOB
JAaHHOW TPYMIIBl, HANpaBlIeHHEM U MpoduiIeM HX TIOATOTOBKH, HEOOXOAWMOCTBIO YBS3aThb
IpernoiaBaHue yuyeOHOM AUCHUIUIMHBI C JPYTUMHU JTUCHUIUIMHAMH, U3y4aeMbIMU CTyleHTaMu. Bun
CeMMHapa IMpHU3BaH CIIOCOOCTBOBATH HAMOOJEE IMOJHOMY PACKPBITHUIO COJACPXKAHUS U CTPYKTYPHI
o0CyX/1aeMoll Ha HEM TeMbl, O0eCleYuTh HaWOOIBIIYI0 AKTUBHOCTH CTYJCHTOB, pELICHHE
[I03HABATEJIbHBIX U BOCIIUTATEIbHBIX 3a/1a4.

CeMuHap mnpeamnoyiaraeT CBOOOIHBIM OOMEH MHEHUSMHU MO H30paHHON Temaruke. OH
HAUMHACTCS CO BCTYIHTEIBHOTO CJIOBA TpErnojaaBaTess, (OpMYIHPYIONIErO LeNb 3aHATHS |
XapaKTEePU3yIOIIEr0 €ro OCHOBHYIO TNIpoOJieMaTuKy. 3aTeM, Kak TNpaBHIO, 3aCiyLIMBaIOTCS
cooOmieHust ctyaeHToB. OOCykaeHne cooOIIeHUsI COBMEUIACTCS C PACCMOTPEHHEM HaMEUYEHHBIX
BorpocoB. CooOIIeHNsI, TPEIoJIaraloline aHaIn3 Ty OIMKAIHiA [0 OTISIFHBIM BOIIPOCAaM CEMUHApa,
3aCITyIIMBAIOTCS OOBIYHO B CEpEeIMHE 3aHTHS. B 3aKIII0YMTEIEHOM CIIOBE MPETOJaBaTellb MTOABOIUT
UTOTU OOCYXIICHHS U BBICTABIISICT OLCHKH BBICTYIIABIIMM CTYACHTaM B pabouuii sxypHan. CTyaeHT
MMEET MPABO 03HAKOMHTHCS C HUMHU.
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IIppy 1DoAroToBKE K CEMHMHApy CTYACHTBI HUMEIOT BO3MOXKHOCTH BOCIIOJIb30BaThCS
KOHCYJIbTallMsIMU IIpenoAaBaTesi. Kpome ykazaHHBIX TEM CTYJEHTHI BIPABe, [0 COIVIACOBAHUIO C
IpenojaBaTeneM, n30UpaTh U JPYrue HHTEPECYIOIUE UX TEMBI.

Jpyrumu opMamMu IPaKTUYECKUX 3aHATUH 110 XMMHUU SIBIISIIOTCS pEIIEHNE PACYETHBIX 3a/1a4
1 1a0OPaTOPHBIN MPAKTHKYM.

Pemenue 3a1ay 3aHUMAeT B XUMUYECKOM 00pa30BaHUM Ba)KHOE MECTO, TaK KaK 3TO OJUH U3
pUeMOB 00yUYEeHHS, IOCPEACTBOM KOTOPOro obecneunBaetcs Oosiee riry0oKoe U MOJTHOE YyCBOCHHE
yueOHOro MaTtepHaia no XuMun. YtoObl KaueCTBEHHOTO OCBOUTH XUMHIO, H3yYCHHE TEOPETHUECKOTO
MaTepHaa JI0JKHO COUYETaThCs C CHCTEMATUYECKUM PEIICHUEM Pa3IMYHBIX 3a/1a4.

JlaHHBIN Kypc pa3BUBACT y ydyallluXcs YMEHHUE pelaTh TEOPETUUECKUE U pacueTHbIC 3a/1a4H,
a TaKkKe OO0IIMEe MHTEJUICKTyaJbHbIE YMEHHUS U HAaBBIKM — aHAJIU3UPOBATh, KOHKPETH3HPOBATH,
0000111aTh, MPUMEHATH IPHEMbI CPABHEHUSI.

Pemenune 3a1a4 crnocoOCTBYET OCO3HAHUIO yUYAIIUMUCS CBOECH COOCTBEHHOM JEsITETBbHOCTH,
o0ecreynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTh, (JOPMHUPYET YMEHUSI IPUMEHSATH MOITy4YEeHHBIC
3HaHUS B HECTAH/IAPTHBIX, TBOPUECKUX 3aJaHUSIX. TaKkKe y CTy/IeHTOB BOCIIUTBHIBACTCS TPYI0JIIO0HE,
IEJICyCTPEMIICHHOCTb, Pa3BHBAETCS YyBCTBO OTBETCTBEHHOCTH, YHNOPCTBO M HACTOHYHMBOCTH B
JOCTIDKEHHH TIOCTaBIEHHOW Leiu. B mpoliecce pemieHus 3aiad peaau3yloTcs MEXIpeaMETHBIC
CBSI3U, YTO MO3BOJISIET YYalIMMCS TOJIy4aTh HEJIOCTHOE MPEACTaBICHUE 00 OKPY)KAIOLIEM MHpE C
LIEJIBIO HMCIIONIb30BaHMs €ro B JalbHeWiei >ku3Hu. MHTerpamus ¢ TeMH NpeAMeTaMH, KOTOpbIe
KaXyTCsl CTYJCHTaM JOCTaTOYHO NMPHUBJIEKATEIbHBIMHU, MO3BOJSET YCIEIIHO MOBBIIIATH UHTEPEC K
XMMHU ¥ Pa3BUBAaTh MOTUBALMIO €€ M3ydeHUs. IHTerpupoBaHue C MPUKIATHBIMU JUCIHUILTHHAMA
pacKpbIBaeT BO3MOXHOCTH MIPAKTUYECKOTO IPUMEHEHUS IPUOOPETAeMbIX XUMUYECKUX 3HAHUH.

JlaGopaTOpHBI MPaKTUKYM MO XMMHHU JUIS CTYJIEHTOB IpPEANOJaracT pa3BUTHE HABBIKOB
paboThl B 1a00OpaTOPHM C XUMHUYECKUMHU BEIIECTBAMH, a TAKXKE CIIOCOOCTBYET JyUIIEMY YCBOCHHUIO
JTUCLUUTUIAHBL.

B xone mpoBeneHus MpakTUYECKUX 3aHATUH (J1aOOpaTOPHBIX pabOT) CTYACHTY HEOOXOIMMO
MPOBECTH XMUMHMYECKHH 3KCIIEPUMEHT, 3aQUKCHPOBATH CBOM HAONIOJCHMS, ONMUCATh MOITYy4YECHHBIC
Pe3ybTATHI U ClIENAaTh COOTBETCTBYIOIINE BBIBOIBI.

Nzyuenne oOmeoOpa3oBaTeNnbHOM  y4yeOHOW  AUCHUIUIUHBI  «XHMHS»  3aBEpIIACTCS
MOJBEICHUEM HTOTOB B (opme aupdepeHIMpoBaHHOTO 3adyeTa B PaMKax IPOMEKYTOYHOU
arrectauuu ctygeHtoB B mpouecce ocBoeHus OIIOII CIIO ¢ momydeHuem cpenHero oOIero
obpazosanus ([TIICC3).

7. OUEHOYHBIE CPEACTBA JJIsA KOHTPOJIA YCIIEBAEMOCTH
7.1. IlacniopT ¢doHIa OLIEHOYHBIX CPEACTB

KOHTpOHpyeMbIe Kon HanmenoBanue o1leHOYHOTO CpesICTBA
Ne KOHTPOJIUPYEMO
n/m paszienel (TeMel) W KOMITETCHIINU
JTUCHUIIINHBI ( a o ) TCKyIJ_II/Iﬁ HpOMe)KYTO‘-IHaH
M €C HacTH KOHTPOJIb aTTecTaums
Pasnmen 1. O6mas u Vv, T, P, IIP
1. A H - G DK3aMeH
HEOPraHU4YeCKasi XUMHUsL KP
Pasgen 2. Opranunueckas v, T, P, IIP
2. A p - o DK3aMeH
XUMUSI KP
7.2. Kpurepuu oneHKH 3HAHUH
Kpurepuu ornieHuBanust yCTHOTO OTBETA!
[Toporu ouieHOK Bapuantsl napameTpoB
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HeynosnersopurensHo

CTYACHT OOHapy’KUBaeT He3HAHUE OOJBIIECH YaCTH COOTBETCTBYIOIIETO
BOIIPOCA, JOMYCKAET OIUOKH B (GOPMYyITUPOBKE ONpEACTICHUN U IPaBHII,
HCKAXXAIOLIMEe HUX CMBICH, OECHOpsIOYHO W HEYBEpEeHHO H3JIaraer
MaTepHal.

Y 10BJIIETBOPUTEIILHO

CTYIEHT OOHApYXKMBAET 3HAHWE U MOHUMAHUE OCHOBHBIX IMMOJIOXCHHMA
JaHHOW TEMbI, HOT U3JIaraeT MaTephall HEMOJNHO U JOIyCKAaeT
HETOYHOCTHU B OIPEICTICHUH MOHITHIA Wik (HOPMYITHPOBKE NPABUI; HE
yMeeT JOCTaTOYHO TJIyOOKO U JOKa3aTelIbHO OOOCHOBATh CBOH
CY)KICHHsI ¥ TIPUBECTH CBOM NPHUMEPBI, H3JIaraeT MaTepuanl
HEMOCIE0BATEIHHO U JOMYCKAET OIMUOKU B S3BIKOBOM O(OPMIICHHUH
M3IIaraeMoro.

Xoporo

CTYIECHT JIae€T OTBET, YJOBJICTBOPSIONINIA TEM XK€ TPEOOBAaHUSAM, UTO H
JUTS OLICHKH «OTJIMYHOY», HO JOMyCKaeT 1—2 ommbKu, KOTOpBIE caM XKe
UCHpaBlsieT, U 1-2 Hemodera B MOCIEAOBATEIBHOCTH M SI3BIKOBOM
odopMIIeHNN U3TIaraeMoro.

OTIINYHO

CTYIEHT IIOJIHO M3J1araeT Marepual (OTBEYaeT Ha BONIPOC), AAET
NpaBUIBHOE OMpEJEeICHHE OCHOBHBIX TIOHSATH; OOHapyXHuBaeT
NOHMMaHWE MaTepuana, MOXeT O0OOCHOBaTh CBOU CYXKICHUS,
MPUMEHUTD 3HAHHS Ha IPAKTHUKE, IPUBECTH HEOOXOJMMbIE TPUMEPHI HE
TOJIBKO U3 YUeOHHKA, HO M CAaMOCTOSITEIbHO COCTABIICHHBIE,

H3JIaract MaTcpual rnocCjaCA0BaTCIbHO U JIOTUYHO.

Kpurepuu onenuBanus pedepara

[Toporu ouenok

Bapuantsl napameTpos

HeynosnersopurensHo

TemMa pedepata HE pacKpbITa, OOHAPYKUBACTCS CYILECTBEHHOE
HETMIOHUMAaHUE TPOOIIEMBI.

Y 10BJIETBOPUTEIILHO

UMEIOTCS  CYIIECTBEHHbIE  OTCTYIUIGHHS OT  TpeOOBaHUH K
pedepupoBanmio. B dYacTHOCTH, Tema OCBEIICHA JIMIIb YaCTUYHO;
JOMYIIEHbI (aKTHYECKUE OIIMOKU B COAEp)KaHUM pedepaTa WIH IMPH
OTBETE Ha JIONOJIHUTENIbHBIE BOMPOCHI; OTCYTCTBYIOT BHIBOJIBI.

Xoporo

OCHOBHBIE TPeOOBaHUS K pedepaTy M €ro 3allUTe BBIITOJHEHBI, HO MIPU
9TOM JOIYILIEHbl HENOYETHl. B 4acTHOCTH, MMEKTCA HETOYHOCTH B
M3JI0KEHUU MaTepUalla; OTCYTCTBYET JIOTHUECKas IOCIEN0BATEIbHOCTD
B CY)XKICHMAX; HE BbIIEpKaH 00bEM pedepaTa; UMEIOTCS YIYILICHUS B
oopmieHnH; Ha JOMOTHUTEIbHbBIE BOIPOCHI JTaHBI HETIOJIHBIE OTBETHI.

OTIINYHO

BBIIOJIHEHBl BCe TPeOOBAaHMS K HANMCAaHMIO W 3alluTe pedeparta:
o0o3HayeHa npobieMa 1 000CHOBaHA €€ aKTyallbHOCTh, CAETIaH KPaTKUM
aHaJM3 Pa3IMYHBIX TOYEK 3PEHUS HAa paccMaTpUBaeMylo MpolieMy u
JIOTHYHO M3JI0’KE€Ha COOCTBEHHAs MO3MIHUA, CHOPMYITUPOBAHBI BBIBOIHI,
TeMa PacKphITa MOJTHOCTHIO, BbIIEPKaH 00BEM, COOIIOICHBI TPEOOBAHHUS
K BHEIIHEMY OQOPMIICHHIO, JaHbl OTBETHl Ha JONOJHHUTEIbHbIC
BOTIPOCHI.
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Kpurepun onieHKH KOHTPOJIBHOM paboThI, TECTUPOBAHUS

Ouenka "5" craBurcs 3a 90-100% npaBUSIbHO BBITIOJHEHHBIX 3aaHUI
Ouenka "4" craButcs 3a 66 - 89% npaBUIIbHO BHITIOJHEHHBIX 3aaHUI
Ouenka "3" craBurcs 3a 50-65% npaBUIIBHO BHITTOJIHEHHBIX 3aJJaHUN
Ouenka "2" craBUTCS, €Clid IPABUIILHO BBINOJIHEHO MeHee 50% 3aganuit

Kpurepun onieHOK MpOMEXyTOUHOM aTTecTaluu

IToporu ouneHok

BapuanTtsl napameTpoB

HeynosnersopurensHo

Ouenka «HEY/IOBJIETBOPUTEJIBHO» BoIcTaBIsI€TCS:

1) 3a [I0JIHOE OTCYTCTBHUE OTBETA HA BCE BOIPOCHI OMIIETA;

2) IpY HECOOTBETCTBUU OTBETA 3aJJaHHOMY BOIIPOCY, HETIOJIHBIE,
HETOUHBIE OTBETHI Ha BCE BOMPOCHI OWJIeTa, €CIIM OHH COAEpIKaT
Oonee NIByX TrpyObIX OMMUOOK WM OoJiee MATH HE3HAYUTEIHHBIX
3aMeuaHuil (HEeJ0YETOB);

3) npy OOHAPYKEHUH IITaprajioK.

JIONOHUTENbHBIE M YTOUHSIOIIME BOIPOCHI IperojaBareyis He
TIPUBOJAIT K KOPPEKIMH OTBETa 00yUaroIIerocs.

VYI0BIETBOPUTEIILHO

Onenka «YIOBJIETBOPUTEJIbHO» BeIcTaBIsIeTCS 3a HEIOJHLIC,
HETOYHBIE OTBETHI HAa BCE BOMPOCHI OwWieTa, MpH HATUYHH JBYX
rpyObIX  OmMMOOK WU TSTH  HE3HAYUTENbHBIX  3aMEYaHui
(HemoueroB).  JlomoOAHUTENbHBIE UM YTOUHSIOUIME  BOIPOCHI
MIPETIO/IaBaTEINsI MPUBOJAT K KOPPEKIIMH OTBETA 00yUJaIOIIErocs..

Xopo1uo

Onenka «XOPOIIIO» BeicTaBiasieTcss 3a NpPaBUIBHBIE, HO
HEIOCTaTOYHO TIOJIHBIE OTBETHI Ha BCE BOMNPOCH Owmiera, IpH
Hanmuyuu 1 rpy0Ooil ommOku wim 3-4 HE3HAUNTENBHBIX 3aMeYaHUi
(memouetoB).  JlOMOMHUTENbHBIE M YTOYHSIIOIIME  BOIIPOCHI
NPEeroaBaTelisi NPUBOIAT K KOPPEKIMU OTBETa 00y4aroIerocs.

OT1Iu4=HO

Onenka «OTJIMYHO» BeicTaBnsieTcss CTYyAEHTY 3a IIOJHBIE,
pa3BepHYThIE U MPaBUIbHBIC OTBETHl Ha BCE TPU BOIPOCHI Omiera.
JlomyCTUMOE YMCII0 HE3HAYUTENIbHBIX 3aMEUaHUN U HEJJOYETOB — HE
O6omee AByX. JIONMOJHWUTENbHBIE M  YTOYHSIOUIME  BOIPOCHI
IperoiaBaTelis NPUBOJAT K KOPPEKIMU OTBETa 00y4aroIerocs.
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7.3. OneHo4YHbIe CPeACTB s MPOBeIeHUs TeKyIleil aTTecTanuu

BELIECTB, MOJIb, MOJISIpHAs
Macca, MOJIIPHBIH 00beM,
XMMUYECKasi peaKiys,
KJaccu(UKaIMs peaKyid,
3NEKTPOSIUT U HEBNIEKTPOJIUT,
3NEKTPOIUTHYECKAS
JTUCCOLMAINS, OKUCIUTEND U
BOCCTaHOBUTEIb, OKHCIIEHHE
1 BOCCTAHOBJICHHE.

- OCHOBHEBIC 3aKOHBI XUMHH:
COXpaHCHUS MaCChl BCIICCTB
1 DOHCPIruu, NOCTOAHCTBA

peaxiuii HOHHOTO OOMeHa.

- XapakTepu30BaTh: XUMHUUECKHUE
3JIEMEHTHI (OT BOJIOPO/IA 10
KaJblKs) HA OCHOBE UX MOJIOKECHHUS
B [lepnoanueckoii cucreme J1.1.
MenpaeneeBa 1 0COOCHHOCTEH
CTPOEHHSI UX aTOMOB; CBSI3b MEKAY
COCTaBOM, CTPOCHUEM U
CBOWCTBAaMH BEILIECTB; XUMUUECKHUE
CBOHCTBa OCHOBHBIX KJIACCOB
HEOPraHWMYECKHUX BELIECTB.

- OICHKH BJIHMAHHUA XUMHUYCCKOT'O
3arpA3HCHUA OKPY)KaIOH_ICf/i Cpcabl
Ha OpraHn3M 4CJIOBCKaA,

- KPUTUYECKOHN OLIEHKU
WHOPMAINH O BEIICCTBAX,
UCTIONIBb3YEMBIX B OBITY,

- IPUTOTOBJICHUSA paCTBOPOB
BH,Z[aHHOﬁ KOHIOCHTpAaluu

Dopa 3HaHuA YMmenus [IpakTrdeckuii onbIT (BIAICTH) JInuHble KayecTBa 00y4arOLIerocs
aTTecTalu
- XMMHYCCKYIO CUMBOJIHKY: | - Ha3bIBaTh: XUMHUECKHE
SHaKU XUMHYCCKHUX 3JIEMEHTHI, COEAUHEHUS U3YUEHHBIX - 4yBCTBO FOPJOCTH H YBAKEHHUS K
DIIEMEHTOB, (OPMYIIEL KJIaCCOB. HUCTOPHUHU U JOCTHKEHUSIM
XUMHUICCKUX BCIICCTB 1 . Hcnonb30BaTh IPHOOPETEHHBIE OTEUECTBEHHON XUMUYECKON HAYKHU;
YPaBHCHHA XUMHIECKNX - ObpACHATS: Qu3MecKuit CMbICT 3HAHUSA U YMEHUS B IPaAKTHUECKOM
peaKIuid. aTOMHOTO (MOPSIKOBOTO) HOMEPA JIeSITENBHOCTH U TIOBCETHEBHOMN - XUMHWYECKU TPAMOTHOE MTOBEAECHUE
. XAMHYECKOT0 3JIEMCHTA, HOMEPOB WU3HH JIS B MPO(hEeCCUOHANBHOM JIeATEIIEHOCTH
- Baxmeitmme HOH’IEHH I'pYyIIIBbL ¥ IIEPUOAA, K KOTOPbIM U B OBITY IIpH OOpalleHN! C
XUMMH. XUMHYICCKIHU 3JIEMEHT NPUHANJICIKUT B - 6e30macHOro oOpalieHus ¢ XMMHYECKUMH BEIECTBAMH,
SJIEMCHT, aTOM, MOJICKY 14, [Tepuonuueckoit cucteme .. BEILECTBAMU U MaTE€pHAIIAMH, MAaTepUaTaMH H IPOLECCAMIL;
OTHOCHUTCIIBHBIC ATOMHAA 1 MenneneeBa; 3akOHOMEPHOCTH
MOJICKYJIIpHAsl MACChI, HOH, W3MEHEHHS CBOMCTR 3JICMEHTOR B - SKOJOTHYICCKH I'PaMOTHOTO - TOTOBHOCTbH K MPOJIOJKEHUIO
V, T, P, IIP, | XUMHUYECKasl CBsI3b, TIpe/ieax MaJIbIX epPHOIOB H TOBEJICHUSA B OKpYsKaroweii cpeze, 00pa3oBaHus 1 MOBBIILICHHS
KP BEIIECTBO, KJIACCH(DUKALHS TIABHBIX TIOJ'PYIIIT; CYITHOCTh KBaJH(pUKaIUN B N30paHHOM

Mpo(heCCUOHANBHOM NIEATEIILHOCTU U
00BEKTUBHOE OCO3HAHUE POITU
XUMUYECKUX KOMIIETCHIIUM B 3TOM;

- YMEHHUE UCTONb30BaTh JOCTHKCHUS
COBPEMEHHON XUMHUYECKON HAYKU U
XMUMUYECKUX TEXHOJIOTUHN IS
MOBBIILICHHUS COOCTBEHHOTO
WHTEJUIEKTYAIBHOTO Pa3BUTHSI B
BbIOpaHHOH NPOo(dhecCHOHATBHOM
JeSITeNbHOCTH.
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COCTaBa, MePUOIUYCCKUMA
3aKOH; 3aKOH ABOrajapo,
3akoH ['ecca, XuMHuyeckoro
ctpoenus bytneposa.

- OCHOBHBIE KJIaCCBI
HEOPTaHUYECKUX U
OPraHUYECKUX COCTUHECHUN U
HUX XUMHYECKHE CBOMCTBA.

- OnpeaessiTh: COCTaB BEIICCTB MO
ux (hopMynaMm, MPUHAIICIKHOCTh
BEIIIECTB K OMPEICICHHOMY Kaccy
COEIMHEHHM, THIIBI XUMUYECKUX
peakiuii, BAICHTHOCTh U CTEIICHb
OKHUCJIEHHS DJIEMEHTA B
COEIMHEHHUSX, TUIl XUMHUYECKOI
CBSA3HU B COEIUHEHUSAX,
BO3MOXHOCTb MPOTEKAHUS PEAKIINi
HOHHOT'0 OOMEHA.

- CocTaBisITh: (OPMYJIBI
HEOPTaHUYECKUX COCAUHEHUI
M3YUYEHHBIX KJIACCOB; CXEMBI
CTPOEHUS aTOMOB IepBbIX 20
anemeHTOB [lepuoanueckoi
cuctemnl /.. MeHneneeBa;
YpaBHEHUS] XUMUUECKUX PEaKIUi.

- Beraucinsth: MaccoByro A0JTI0
XUMHYECKOTO 3JIEMEHTA T10
(bopMyIie CoeTMHEHUST; MaCCOBYIO
JOJTIO BELIECTBA B PACTBOPE;
KOJIMYECTBO BELIECTBA, 00BEM HIIH
Maccy 10 KOJIMYECTBY BEIECTBA,
00beMy WJIM Macce peareHToB, Win
MPOIYKTOB PEaKIUH; TETIOBOM

3¢ eKT peakuuu.
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IIpumepbI OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOIBHBIX padoT:

Bonpockl KOHTPOIBHBIX paboT

Kontponbnas pabora no pazgeny 1
«O01mas 1 Heoprauuvdeckas XuMus»
Bapuant Nel

1. K amynbcusaM ¢ KUIKOH (Ha30il OTHOCATCS:

a) TIeHa

b) B3Bech

C) Kpem

d) mnynbma
2. OnpenenuTte MaccoByIO 00 BoabI B Kpuctayuoruapare CaSOy - 2H,0 (rumc).
3. Haligure maccy conu, KoTopasi 00pa3yeTcs Ipy B3aUMOCHCTBUH PacTBOpa THAPOKCHIA KATHS
C pacTBOPOM cepHOM KHcI0Thl Maccoi 30r ¢ MaccoBOi A0ei KUCI0THI 5%.
4. OmpenenuTe MaccoBYIO JIOJIO Cylb(aTa HaTpUs B pacTBope, momyueHHoM ciuBaHueM 120r 10%-Horo
pactBopa NaSO4 u 200r 4%-HOro pacTBOpa TOrO K€ BELIECTBA.
5. Berancaure MOsipHYI0 KOoHIeHTpanuo 20 % pacTBopa XJIOpUAa KaJIbIUsl INIOTHOCTHIO 1,178 /M.
6. Uemy paBHa MOJISIpHOCTH U MOJSIBLHOCTE 30% pactBopa NaOH mnotHOocThIO 1,328 1/Mn1? K 1 11 3TOTO
pacTBopa npuOaBUIH 5 71 BOABL. BEIUUCINTE MaccoOBYIO TOJIO MOyYEHHOTO PacTBOpA.
7. BBIYMCIIHTE KOHII. THAPOKCHUI HOHOB B BOJHOM PacTBOPE, €CJIM KOHII. HOHOB Boiopo/a paBHa 10 mos/i1.
VYKaxuTe HBET METUIIOPAHKa B 3TOM pacTBOPE.
8. B pactBop nomectiin 100 Monexys. OnpeaenuTe YUCIO TUCCOIUUPOBAHHBIX MOJIEKYII, ECJIN CTETIEHb
JUCCOLIMAINM paBHA:

a) 0,04

b) 0,4

c) 0,1

d) 09
9. pH pactBopa paBeH 5. Beruncianre KOHIEHTPALKIO THAPOKCH] HOHOB B pacTBOpE. Y KaXKMTE I[BET
METHJIOpaHka B 3TOM PacTBOPE.
10. K 20 r pactBopa, comepxamero 5 % cynbdara Mean, 100aBUIM THAPOKCUA HATpHs. Beraucianre
Maccy oOpa3oBaBIIerocs ocaaka?
11. Kakue u3 npuBeIEHHBIX peaKUid SBISIOTCS BHYTPpUMOJIEKYIsApHbIMU? PaccraBbTe K03()(QUIIMEHTH B
YPaBHEHUSX PEAKIMNA. YKaXUTe BOCCTAHOBUTEIb, OKUCIHUTEND.
a) KNO; = KNO; + Oy;
0) Mg+ N, = Mq3Ny;
B) KCI1O3 = KCl + O,.
12. CoctaBbTe cXeMy BJIEKTPOJIM3a BOAHOTO PACTBOpa HUTpaTa OapHs Ha TUIATHHOBBIX AJIEKTPOIAX
13. Tlpu anexTponu3e pacniaBa XJI0pHuaa HaTpus Maccor 11,7 T Ha aHOJE BBIAECTIIICS T'a3 KOJTMYECTBOM
BelecTsa?
14. I1pu snexTposn3e pacTBOpa ruApoKcHaa Oapus Ha aHOJIE BBIACISETCA: a) BOAOPO; 0)
KHCJIOPOJ; B) OapHid.
[Tpu snexTponm3e pacTBOpa Hoauaa Kaius B pacTBOpe 00pa3yercs: a) HOA0BOAOPOIHAS KUCIIOTA;
0) BO/1a; B) THIIPOKCH]T KaJusl.

Bapuant Ne2
1. K aspo3osim ¢ TBepaoit (pas3oit oTHOCATCS:
a) TyMaH
b) cmor
c) obOmaka
d) memsa

2. BpluucnuTe MaccoByIO JONIO HIETOYH, KOTOpas oOpasyercs Mpu pacTBopeHuH 124r oxcupaa
HaTpus B Boge Maccoi 960r.
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3. Berancaure maccoByto oo (%) KpucTalman3aluoHHOH Boabl B I'may6epoBoii comu NaxSOy -
10 H20
4. CxosbKO rpaMMOB BOJIbI Haf10 ucnapuTh 13 800 r 15%-ro pacTBopa BeliecTBa, YT00bI yBETHYUTD
€ro MaccoBy10 0110 Ha 5%7?
5. dns weiitpamuzanuu 20 M 0,1 M pacTBopa CONSHOM KUCIOTHI TOTPe6OBaIOCk 6 MII pacTBOpa
eakoro Hatpa. OnpeneauTb MOJISIPHYIO KOHIIEHTPALMIO pacTBOpa €AKOro HaTpa.
6. CKOJIbKO TPaMMOB PacTBOPA C MacCOBOH JIoJelt cepHOM KUCTOTH 96% HE0OX0IMMO BIUTH B 1 1T
BO/JIbI, YTOOBI MTOJIyYUTh PACTBOP ¢ MaccoBoi noineit 10%?
7. Ckonbko Ma 0,5 M u 0,1 M pacTBOpoB a30THOM KHMCIIOTHI CIEAYET B3ATh JJIsl IPUTOTOBIICHUS
1000 mn1 0,2 M pactBopa.
8. B pactBop mnomectunu 100 wmonekyn. OmnpeaenuTe CTENEHb AUCCOLUALMH, €CIIU
JUCCOLMUPOBAJIN:

a) 5 monexy,

b) 15 monexky,

c) 50 monexy,

d) 95 monexyn
9. pH pactBopa paBen 3. Bbrumciure KOHII. TUAPOKCHJ HMOHOB B pPAacTBOpE. YKaXUTE IBET
¢denondranzenHa B 3ToM pacTBOpeE.
10. B pe3ynbrate peaknuu cyibpuTa Kanblus ¢ okcuaoMm kpemuus (IV) Beiaenumics ra3 OKCHI
cepsl (IV) oobemom 67,2 1. Onpeenute Maccy CoJid, KOTOpasi BCTyIHJIa B PEaKIHIO.
11. Kakue coennHeHUs 1 IpOCThIE BEIIECTBA MOTYT MPOSIBIISITh TOJIBKO OKUCIUTENIbHBIE CBOMCTBA?
Bribepute Takue BemecTBa u3 npeanoxkeHHoro nepedds: NOz, Oz, HoSO3, K2SO4, FeCly, HNOs.
CocraBbTe ypaBHEHHUE MIEKTPOHHOTO OanaHca, paccTaBbTe KO3 (OUITMEHTHI B ypaBHEHUN PEAKIIUU:
Cl; + KOH = KCI + KCI103 + H20.
12. CoctaBbTe CXE€My O3JIEKTPOJIM3a BOJHOTO pacTBOpa cyjib(ara IMHKa Ha TIpaduTOBBIX
ANEKTPOAAX
13. Ilpu sneKTponu3e BOJHOTO pacTBOpa HUTpaTa cepedpa Bblienauiaock 5,6 1 ra3a. CKOJIBKO
rpaMMOB MeTaJlla OTJIOKUIIOCH Ha KaToe?
14. Ilpu anekrponuse pacrBopa HuTpaTta Meau(1l) Ha karone BbLAENsAETCS:
a) MeJb; 0) KUCIOPOI; B) BOJIOPOI.
ITpu snexTponuse pacTBopa OpoMuaa JIUTUS B pacTBOpe oOpasyeTcs:
a) Boz1a; 6) OpOMOBOZIOPOAHAS KUCIIOTA; B) TUAPOKCHT JINTHSL.

Kontponbnas pabota no pazaeny 2
«Opranngeckast XuMus»
Bapuant Nel

1. IIpuBenuTe O OAHOMY MPUMEPY I KaXKA0T0 THIIA:

a) Peakumu, HanpaBieHHBIE HA YIJUHEHUE LeNH (KOHCTPYKTUBHBIC PEakiin), HalpuMep,

IKWIMPOBAHKE, ITOIUMEpU3aIH, (II0JI1)KOHICHCALUS

b) Peaknuu, HanpaBieHHBIE HA YKOPOUEHHE YTIIEPOIHOMN 1ETH (PeakLuy paclleTIeHus)

¢) Peakumu BBeneHus, yJjaneHus WK B3aUMONPEBpaIleHus (YyHKINOHATBHBIX TPYIII

d) Peakumu oOpa3oBaHus KpaTHBIX CBSI3EH

e) Peakumu nuknmzanuu u apoMaTU3auu
2. OnpenenuTe BaJCHTHOCTh U CTEIICHU OKHCIICHUs aTOMOB yriiepoaa no ¢opmynam coenunenuii: CoHs-,
C;H4, CHCI3, C;H50H, CsH o, C3Hs, CHs, CH3Cl, CH30H, CCl4
3. CoctaBbTe CTPYKTYpHble popmynbl nponuabeHsona, ero romosiora u nsomepa. Hasosute BelecTsa.
4. CocTaBbTe ypaBHEHUS pPEeakLUi B COOTBETCTBUU CO CXEMOW MPEBPAIIEHUI: U3BECTHIK — OKCH
KaJblus — KapOua KanbLusl — aleTuiIeH — OEH30J]1 — TeKCaxJIOpaH.
5. 10 1 cmecu aTrieHa 1 TiponaHa U 10 1 Bogopoaa NponyCTHIIN HaJ KaTanu3aTopoM. [Ipu sTom oommii
00beM cMecH yMeHbIIIcs A0 16 1. Onpenennte 00beMHOE COAEPIKaHUE MPONaHa B UCXOTHON CMECH.
6. OnpenenuTe MOJEKYISIPHYIO (POPMYITy JUTAJIOTEHIIPOU3BOIHOTO allkaJAueHa, €CIIH U3BECTHO, YTO
MaccoBas J1oJsi OpoMa B HeM coctaBisieT 75,5%?
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7. B pe3ynbTare peakiyu MOJIHOTO OKHCICHUS ToMoJiora OeH301a BeIAETIICs ra3 oobemMoM 4,704 1.
Onpenenure CTpOEHUE APOMATUYECKOT0 YIIIEBOAOPOA, ECIIM U3BECTHO, UTO B pEaKIUIo BCTyNMuio 6,048 1
Kuciopoga’?

8. Kakue BemecTBa MOXHO UCTIOIB30BaTh I OCIEN0BaTENbHOTO MpeBpalieHnsa? Hanvcars ypaBHEHHS
peaxuuil.

CaCO; —— CaCz

* o)
C —= H—C=C—H —>cn,—c</
/ \ H

H—CH=CH—H CgHg — CgHsNO;

\

C,HsOH HO—CH,—CH,-OH

Bapuant Ne2
1. HamumunTe ypaBHEHUS peakUuidl THAPUPOBAHUS TIIOKO3BI U (PYKTO3bl. YKaXKHUTE, K KaKOMY Kiaccy
OpPraHWYECKHUX BEIIECTB OTHOCSITCSA MPOAYKTHI BOCCTAHOBJICHHUS.
2. CocraBbTe CTPYKTYpHBIE (GopMynbl: a) 4-BTOp-OyTHi-3,5-mumermnrentana; ©0) 4-Bropmpommui-3-
STHITENTAaHA.
3. Ipu B3auMoieHicTBIY 8 cM® TIpeIeIbHOTO 0JIHOATOMHOTO criupTa (1. = 0,8 r/cM®) ¢ HATpHeM BbIAETHICS
BOZIOPOJ B 00beMe, JOCTATOUYHOM AJIsl TUAPUpOoBaHUs 2,24 1 sTeHa (H. y.). Onpenenure MOJIEKYISPHYIO

¢dopmyny criupTa.
4. Onpenenute KOHEYHBIN MPOAYKT B PE3yJbTaTe CICAYIOMINX MPEBPALICHUI:
+HCI +Na, AlClg, 1 Kar., t +H,0
CoH X
ksl 1 X2 XS —HQ 4 HQSO4 (KOHL{.) X5

Hanumunre ypaBHeHHS 3THX peakuui.
5. Ha cmech xapOumoB amrOMUHHS W KalbIus maccoil 34,4 T mopelicTBOBaIM Pa30aBICHHON COJSHOU
KucnoToi. Onpenenure MOJIEKyIApHYIO (OpMYyITy YIIIeBOJOPOAOB, BEIACIMBILUXCS B X0/€ PEAKLUH, €CIN
UX CyMMapHbIi 00beM coctaBisieT 14,56 n?
6. Paccunraiite, kakoii o6beM (H. y.) Bo3ayxa (¢ (O2) = 21 %) HeoOX0AUM IS HONHOTO cropanus 10 m*
IIPEPOIHOrO Ta3a, coepsKamero 96 % mo o6beMy MeTaHa 1 2 % Heropiounx npumeceil. OTBeT naiite B M°
¢ TouHocTbio 110 0,001.
7. HanumuTe ypaBHEHUS 3TUX peakLni.
CH4 — C2Hg¢ — C3Hs — Ce¢Hi14 — C¢Hs — C¢HsNO2

uxnorexcan
8. Borunciute, kakoil o0beM (H. y.) ITUBHHWIA MOXHO IONYYHTh JAETHApPOTaIOTeHHpOBaHHEM 1,4-
auOpomarkaHa Maccoi 216 Kr, eciii BBIXOJI MPOAYKTa peakimu coctapisieT 90 % ot TeopeTnyeckoro?
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7.4. OneHo4YHbIe CpeAcTBA ISl NPOBECHUS IPOMEKYTOYHOH aTTeCcTalun

[IpomexxyTouHas arrectauus

Macca, MOJIIPHBIH 00beM,
XMMUYECKasi peaKiys,
KJaccu(UKaIus peaKiyi,
3NEKTPOJIUT U HEBNIEKTPOJINT,
JNEKTPOITUTHYECKAS
JTUCCOLMAINS, OKUCIUTEND U
BOCCTaHOBUTEID, OKHCIIEHHE
1 BOCCTAHOBJICHHE.

- OCHOBHEBIC 3aKOHBI XUMHU:
COXpaHEHUSI MacChl BEILIECTB
Y DHEPTUH, TOCTOSHCTBA
COCTaBa, MEePUOIUYCCKUMA
3aKO0H; 3aKOH ABOrajapo,

- XapakTepu30BaTh: XUMHUUECKHUE
AJIEMEHTHI (OT BOJIOPO/Ia 10
KaJblKs) HA OCHOBE UX MOJIOKECHHUS
B [lepnoanueckoii cucreme J1.1.
MenpaeneeBa 1 0COOCHHOCTEH
CTPOEHHSI UX aTOMOB; CBSI3b MEKAY
COCTaBOM, CTPOCHUEM U
CBOWCTBAaMH BEILECTB; XUMUUECKHUE
CBOHCTBA OCHOBHBIX KJIACCOB
HEOPraHWMYECKHUX BELIECTB.

- OnpenensTh: cOCTaB BELIECTB 110
ux (opMynam, MIPUHAATIECKHOCTD

- OICHKH BJIHMAHHUA XUMHUYCCKOT'O
3arpA3HCHUA OKPY)KaIOH_ICﬁ CpcablL
Ha OpraHn3M 4CJIOBCKaA,

- KPUTUYECKOH OLIEHKU
WHOPMAINH O BEIICCTBAX,
UCTIONIb3YEMBIX B OBITY,

- IPUTOTOBJICHUSA paCTBOPOB
BH,Z[aHHOﬁ KOHIOCHTpAaluu

®opma .
3HaHusA VmMeHus [MpakTHYeckuii OmbIT (BIIAACTH) JlugHbIe KayecTBa 00YYAIOIIETOCS
aTTeCcTaluu
- XMMHYECKYIO CAMBOJIUKY: | - Ha3pIBaTh: XUMHYECKHE
3HaKH XUMHYECKUX AIIEMEHTBI, COCTMHCHHS H3YICHHBIX
3JICMCHTOB, q)OpMYJ'ILI KJIaCCOB. - YyBCTBO I'OpAOCTH 1 YBAKCHUSA K
XAMHAYCCKUX BCUICCTB U HCTOPHUH U TOCTHKCHMUSIM
YPaBHEHHUS XHMUUYECKHX - OOBsICHATB: pu3nYecKuii cMbIc | Mcmons30BaTh MPHOOPETCHHBIE OTEYECTBEHHOMN XUMHIECKOI HAYKI;
peaKIHii. aTOMHOTO (IIOPSIIKOBOT0) HOMEpa 3HAHUS U YMCHUS B TIPAKTUYECKOMN
XUMHYECKOTO 3JIEMEHTa, HOMEPOB | JICSATEIBHOCTH M OBCETHEBHOM - XUMUYECKH FPAMOTHOE TTOBEICHUE
- Baxneiume nonsrus TPYIIIB U TIEPUO/Ia, K KOTOPBIM KU3HU IS B IPO(ECCUOHATBHOMN JIESITEIbHOCTH
XMMHUHU: XAMHYCCKUN ANIEMEHT TPUHAIICKHT B U B OBITY IIpU 0OpaIeHHUH ¢
9JIEMEHT, aTOM, MOJIEKYJIA, [Tepuonuueckoit cucteme .. - Ge3omacHoro obpaiueHus ¢ XUMUYECKUMU BELIECTBAMU,
OTHOCHTEJBHBIE ATOMHAS U MeHnfeneeBa; 3aKOHOMEPHOCTH BCIICCTBAMHU U MATECpUaIaMH, MaTepuataMHy U MpolLeccamy;
MOJICKYTIApHAs MaccChbl, HOH, | YU3MEHEHHUs CBOMCTB AJIEMEHTOB B
XMMUYecKasi CBSI3b, TIpe/ieax MaJIbIX epPHOIOB H - OKOJIOTMYCCKH T'PaMOTHOTO - TOTOBHOCTb K ITPOJIOJDKEHHIO
Dk3aMmeH / | BEIIECTBO, KIACCH(MKAINSA | [IaBHBIX MOATPYIIT; CYIIHOCTD TIOBC/ICHIA B OKPYMKAIOIICH CPCAC, | oGpasoBaHMst M HOBBILICHHS
DK3aMeH BCIICCTB, MOJIb, MOJISIpHAA peaK]_H/If/i HMOHHOT'O OOMEHa. KBaJ’II/I(l)I/IKaLII/II/I B I/I36paHHOI71

Mpo(heCCUOHANTBHOM NIEATEIILHOCTH U
00BEKTUBHOE OCO3HAHUE POITU
XUMUYECKUX KOMIIETCHIIUM B 3TOM;

- YMEHHUE UCTOIb30BaTh JOCTHKCHUS
COBPEMEHHON XUMHUYECKON HAyKU U
XMUMUYECKUX TEXHOJIOTUHN JUIS
MOBBIILICHHUS COOCTBEHHOTO
WHTEJUICKTYAIBHOTO Pa3BUTHSI B
BBIOpaHHOH MPOo(dhecCHOHATBHOM
JeSITeNbHOCTH.
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3akoH ['ecca, XUMHUECKOTO
cTpoeHus bytieposa.

- OCHOBHEBIE KJIaCCBI
HEOPTaHUYECKUX U
OPraHUYECKUX COCTUHECHUN U
HUX XUMHYECKHE CBOMCTBA.

BEIIIECTB K OMPEICICHHOMY Kaccy
COCIUHEHUN, TUIIBI XUMHUYECKUX
peakiuii, BAICHTHOCTh U CTETICHb
OKHCIICHHMS DIIEMEHTA B
COEIUHEHUSX, TUII XUMHYECKONI
CBSI3U B COEIMHEHUAX,
BO3MOXHOCTb MPOTEKAHUS PEAKIINI
HOHHOT'0 OOMeHa.

- CocTaBisITh: (OPMYJIBI
HEOPTaHUYECCKUX COCAUHEHUI
M3YUYEHHBIX KJIACCOB; CXEMBI
CTPOEHUS aTOMOB IepBbIX 20
anemeHTOB [lepuoanueckoi
cuctemsl /.. MeHneneena;
YpaBHEHUS] XUMUUECKUX PEaKIUi.

- BeraucinsTh: MaccoByro A0JTO
XUMHYECKOTO 3JIEMEHTA T10
(bopMyJIie CoeTMHEHUST; MaCCOBYIO
JOJTI0 BELIECTBA B PACTBOPE;
KOJIMYECTBO BELIECTBA, 00BEM HIIH
Maccy 10 KOJIMYECTBY BEIECTBA,
00beMy WJIM Macce peareHToB, WiIn
MPOJIYKTOB PEaKIUH; TEIIOBOM

3¢ eKT peakuuu.
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1.4.1 IlpmMepHBbIe BONPOCHI 1Jisl IPOBEACHHUS NIPOMEKYTOYHOM aTTeCTalluH
1 cemecTp

1. [lepuogvueckuii 3aKkOH M IEpUOAMYECKAss CHCTEMAa XUMUYECKHX dieMeHToB J[.I.
MenzeneeBa Ha OCHOBE IIPEICTABICHUM O CTPOEHUH aTOMOB. 3HAUEHUE NEPUOJNUECKOI0 3aK0Ha 115
pPa3BUTHUS HAYKU.

2. CoBpeMEHHbIE NPEJICTaBICHMSI O CTPOCHHMUM AaTOMOB XHUMHYECKUX DJJIEMEHTOB U
3aKOHOMEPHOCTU B M3MEHEHMM UX CBOMCTB Ha IPUMEpE: DJIEMEHTOB OJHOIO IIEPUOJa, I'PYIIIHL.
OneKkTpoHHbIe (HOPMYJIBI U TpapUUECKUE CXEMBl CTPOCHHUS DJCKTPOHHBIX CJIOEB aTOMOB 3TOTO
[IEpUOJA, TPYIIIIHIL.

3. Xumnueckue cBs3u. KoBaneHnTHas cBsi3b, ee 00pa3oBaHue.

4. HonHas cBs3b, ee 00pa3oBaHUeE.

5. 3apsasl HOHOB. CTeneHb OKUCIEHUS U BAJIGHTHOCTD 2JIEMEHTOB.

6. Merannuueckas cBa3b. BogopoaHas cBs3b.

7. XMMHYECKHE PEAKIIMH U 3aKOHOMEPHOCTH UX NpoTeKaHUs. CKOPOCTh XUMUYECKOU pEaKIny.
DNeMEHTApHBIE U CII0KHBIE PEAKLINU.

8. @akTopbl, BIUAIOIIME HAa CKOPOCTh XHUMHYECKMX peakuuil (mpasBmio Bant-T'odda).
Karanuzaropsl 1 HFHTHOUTOPBI.

9. HeoGparumslie u oOpatumele peakunu. Xumudeckoe paBHoBecue (mpuniwmn Jle [atense).
10. JlucriepcHbIe CUCTEMBI U MX KIIaCCU(UKAIIUS.

11.  PacTBOpHI.

12. PacTBOpMMOCTbH BELIECTB B BOJIE.

13.  Cnoco0bl BBIpaKE€HHsI COCTaBa PAaCTBOPOB.

14. DnexTponuTHUYECKas IMCCOLUAINS. DIEKTPOIUTHI CUIIbHBIC U clladble.

15. Koncranrta puccounanuu (Kuuc), mnpoumssenenue pacrBopumoctu (IIP), BomopomHslit

nokazarens (pH).

16.  I'mgponus conei.

17. OKuCIAUTENbHO- BOCCTAHOBUTEIBHBIE MPOLECCH], X 3HaueHue. CocTaBieHUE YpPaBHEHHI
OKHUCIIUTETbHO-BOCCTAHOBUTENIbHBIX ~ peaknuii.  PacctanoBka — kod(dduimeHTOB  MeToaoMm
ANEKTPOHHOTO OallaHCca M AJICKTPOHHO-UOHHBIM METOOM (METOIOM IOy PEAKIIHA).

18. XUMHUYECKUE UCTOYHUKHU TOKA.

19.  DaexTpoXMMHMUYECKUN psii HAPSYKEHUN METAJUIOB.

20.  DnexTposus.

21.  OcHOBHbIE KJIACCHI HEOpPraHMueckux coenuHeHnid. Okcuapl. Kinaccudukanus, xuMudeckue
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.

22.  OcCHOBHBIE KJacChl HEOPraHMYECKHX coenuHeHMi. ['mapokcunsl. Kiaccuduxamnms,
XMMUYECKHE CBOMCTBA M CIIOCOOBI MOTyUEHHS.

23.  OcHoBHbIe Kiacchl Heopranmueckux coeauHeHuil. Comm. Knaccuduxanms, xumudeckue
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.

24.  T'eHermueckas CBSI3b MEXAY KJIacCaMHM HEOPraHMYECKUX COCTUHEHUM.

25. Mertamibl. @u3nueckue W XHUMHUYECKHE CBOWCTBa. IIpomblluieHHbIE W J1aOOpaTOpHBIC
CTIOCOOBI TIOTYYEHUSI.

26. Hewmeramnpl. dusnyeckne U XUMHUECKHE CBoWcCTBAa. IIpoMmbllieHHbIE W J1aOOpaTOpHBIC

CTIOCOOBI TIOTYYEHUSI.
2 cemecTp

1. IIpenmer opranndeckor XUMHM. TeopHss XUMHYECKOIO CTPOCHUS OPraHUYECKHUX BELIECTB
A.M. bytnepona. Knaccudukanus opraHn4ecKkux COeTUHEHUH.

2. AJKaHbBI: TOMOJIOTUYECKUH psAl U o01mast popmyIia, H30MepHUs U HOMEHKIIATYpa, XUMUYECKUE
1 pU3MUECKUE CBOMCTBA, HAXOKACHUE B IPUPOJIE U TPUMEHEHHE.
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3. AJKaHBI: IOJIy4eHHUE, HAX0K/IEHUE B IIPUPOJE U IPUMEHEHHE.

4. AJIKEHBI: TOMOJIOTUYECKH psill, 001ast popmyiia, HOMEHKIIATypa U MOJTy4YeHHE.

5. AJIKeHBI: BUJII H30MepUH, (PU3NYecKre CBOMCTBA, HAX0XKIEHHE B IPUPOJIE U IPUMEHEHHE.
6. XuMHUecKue CcBOMcTBa  ankeHoB (0e3  mexaHu3moB). IIpaBuino MapkoBHHMKOBa
(popmynupoBKa U 0OBACHEHHE).

7. [MuxnoankaHsl: CTPOCHKUE, HOMEHKIIATYPA, U30MEPHS.

8. [{uknoankaHsl: CBOMCTBA, OJyYEHUE, IPUMEHEHHUE.

9. AJKanueHbl: HOMEHKJIATypa, KiIacCUpHKAIMs, H30Mepus, (u3nyeckue CBOUCTBA,

IIOJIy4YEHHUE.

10. AnkagueHsl: XMMHYECKHE CBOMCTBAa, NpuMeHeHue. HarypanbHbli M CHUHTETHYECKUMN
Kay4qyKH.

11. AJKUHBI: TOMOJIOTMUYECKHUH psiji, HOMEHKIATypa, H30Mepus, (usnyeckue CBOUCTBA,
nosydyenue. IIlpuMenenue aneruneHa.

12. AJKVHBI: XUMUYECKHE CBONCTBA.

13. CrtpoeHne Monekynbl OeH307a. ApEHBI: COCTaB, TOMOJIOTUYECKUH psl, H30MEpHs,
HOMEHKJIaTypa, pU3HUecKue CBOMCTBA, MOIy4YeHUE, TPUMEHEHHE.

14. XUMHUYECKHEe CBOMCTBa OEH3051a U €r0 TOMOJIOTOB.

15. CrniupTsl: Kaccu(uKanum, HOMEHKIATYpa, CTpOeHue, (PU3NYecKre CBOMCTRA.

16. IIpenenpHble OAHOATOMHBIE CHUPTHI (QJIKAHOJBI): TOMOJIOTMYECKUN psii, H30MeEpus,
¢u3nveckrue CBOMCTBA, MOTyYeHHUE, IPUMEHEHHE.

17. XHUMHYECKUE CBOMCTBA MPEICIIbHBIX OJTHOATOMHBIX CIIUPTOB.

18. MHoOroaToMHbIE CHHUPTHI: MOTyYeHHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
(Ha mpUMepe ATUIICHTJIMKOJIS U TNINLEPUHA).

19. @deHOM: CTPOCHUE MOJICKYJbI, MOJNyYyeHHe, (U3NUYECKHUEe U XUMHUECKHE CBOMCTBA,
IIPUMEHEHHUE.

20. AJberuasl ¥ KeTOHBI: oIpenenenus, knaccudukanus. ['omonoruueckuii psi, usomepus u
HOMEHKJIATypa MPeIeIbHbIX aJIbJACTUIOB U KETOHOB.

21. [IpenenbHble abAETHABI U KETOHBI: (pU3MYECKHE CBOMCTBA, MOIyUYeHUE U IPUMEHEHHUE.

22. XHWMHUYECKUE CBOMCTBA MPENEIbHBIX AJIBIAETUOB U KETOHOB.

23. KapOoHOBBIE KUCIIOTHI: OIpeaesieHue, Kiaccu(ukaum, IpuMeHeHHE.

24. [IpenenbHble OTHOOCHOBHBIE KaPOOHOBBIE KUCIOTHI: TOMOJIOTUYECKUN Psijl, HOMEHKIIATYpa,
nu3oMepusl, pru3nyeckre CBOMCTBa, 00IIUE CIIOCOODI MOTyUeHHS.

25. XUMHUYECKHE CBOMCTBA MPEICIBbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHCIIOT.

26. [Ipocteie >dupsl: ompeneneHne, HOMEHKIATYpa, (DU3MUECKHEe U XUMHYECKHE CBOWCTBA,
IIPUMEHEHHUE.

27. CrnoxHble 3UpHL: ONpeleieHue, HOMEHKIATypa, (GU3NYecKue M XUMUYECKHE CBOMCTBA,
IIPUMEHEHHUE.

28. Knaccudukanmm  amuHOB.  AnmdaTtnueckue  (IpelenbHble)  MEPBUYHBIC  AMUHBL
HOMEHKJIaTypa, PU3HUECKUe U XUMUYECKUE CBOWCTBA, MOTyYCHHE.

29. AHWINH: CTPOCHHE, U30MEpUsl U HOMEHKIIATypa, MoJydeHue, PU3NIeCKue U XUMHUYECKUE

CBOMCTBA, IPUMEHEHUE.
1.4.2 IlpuMepHBbIe 32124 AJ15 NPOBeIeHUSI IPOMEKYTOYHOM aTTecTAMA

1. 3apmaua. PacueT Macchl IPOIYKTOB PEAKLIMU 10 JaHHBIM 00 UCXOIHBIX BEIIECTBaX, OHO U3
KOTOPBIX JaHO B U30BITKE.

2. 3ananue. Boruncnenue Macchl Win 00bEMa MPOYKTa PEaKIUH, €CIH OTHO U3 UCXOIHBIX
BEILECTB JJaHO B BUJIE PACTBOPA ONPEAEIEHHON MOJIIPHON KOHLEHTPALUH.

3. 3agaua. BeruncieHue Maccel IPOLyKTa peakliii, €CJIU AJIs €r0 MOJyUYEHHs BbIJIaH pacTBOP C
OIPEIEJICHHOM MaCCOBOU J10JIEW UCXOIHOIO BEIIECTBA B IIPOLIEHTAX.

4. 3anava. Pemenue 3a1a4 ¢ HCIOJIb30BaHUEM MOJISIPHOTO 00BeMa ra30B.

47



hd

3anayva. [IpuroToBnenue pacTBopa ¢ 3aJaHHON MOJISIPHON KOHLIEHTpALUEH.

6. 3agauda. Onpenesnenne Macchl IOJYyUYEHHOTO BEILIECTBA, €CJIM U3BECTHO KOJIMYECTBO UCXOIHOTO
BELIECTBA.

7. 3agauda. PacueT no ypaBHEHUIO PEAKLMU MACCHI POIYKTA PEAKIIMH, ECIIM UCXOJHOE BELIECTBO
COJIEP’KUT IIPUMECH.

8. 3amaua. Pacuérel npu pa3daBieHUN U CMEIIMBAHUU PACTBOPOB C Pa3IMYHON MacCOBOM JoJei
PacTBOPEHHOTO BELLECTBA.

9. 3anmaua. PacueT Macchl OJJHOTO M3 pearupyromnmx Uik 00pa3yronuxcs BEIECTB 110 KOJTHUECTBY
HCXOJHOTO MJIM MOJy4EHHOIO BELIECTBA.

10. 3agaua. BerunciaeHne Macchl HCXOJHOTO BEILIECTBA, €CJIM U3BECTEH BBIXOJ IIPOAYKTA U yKa3aHa

MaccoBasi 10JI €ro B IPOLEHTaX OT TEOPETUUYECKH BO3MOXHOTO BBIXOA.

8. JOITIOJIHUTEJIbHOE OBECIIEYEHUE JIMCHHUIIJINHBI

HeopraHnyeckue Belwiecrsa

ocThie rowsie

A 4 A4
meTannsl HemeTannbl 6naropoaHbie rasbl
Na, Ca, Fe S, P, N, He, Ne, Ar, Kr
\ 4 \ 4 A 4 \ 4 \ 4
OKCuabl OCHOBaHUA amMmdoTepHble KUCNOTbI conun
rmapokcuabl
| Gecuucnopoaruis | | Mg
H AI(OH)5, Zn(OH HCI, HBr, H
CO, NO, N,O NaOH, Ba(OH), L (OH)3, Zn(OH), =S NaCl, K,SO,,
+ Kucnopoa- Kucnble
HepacTtBoOpuMbie cogepXxawm
cone- ]
o6paayiolwme Fe(OH),, Mn(OH), ;l FMAOPOKCUAOb! < — HNO,, H,SO, codiiElse iy

OCHOBHbl€ OCHOBHbIE
Naj0, Ca0, FeO Ca(OH)CI, (CuOH),CO4
KWCNOTHbIe OBOWHbIE
S0,, N,Og, P,0,4 KNaCO,, KAISO,),
amMmdoTepHble CMellaHHble
Al,05, MNO,, ZnO Ca(0CI)Cl, CuBrCl

KOMIMMNeKCHble
Na[AI(OH) 4], K5[Fe(CN)g]

9. OBYYEHHUE CTYJAEHTOB-UHBAJIMIOB U CTYJAEHTOB C OT'PAHUYEHHBIMH
BO3MOXKHOCTAMMH 3/10POBbA

[Topsimok 00y4eHUs: HHBAJIHMIOB U CTYIEHTOB C OTPAHUYCHHBIMU BO3MOKHOCTSIMU OIpe/iesieH
«[lonoxxennem KyOI'Y 00 oOyueHMM CTYJEHTOB-UHBAJIMJIOB W CTYACHTOB C OTPAHUYECHHBIMU
BO3MOKHOCTSIMHU 310POBBS».

JUist an ¢ orpaHu4YeHHBIMU BO3MOXKHOCTSMU 370POBBS IPETYCMOTPEHBI 00pa3oBaTebHbIC
TEXHOJIOTUH, YUUTHIBAIOIINE 0COOEHHOCTH U COCTOSIHUE 370POBbS TAKHX JIUIL.
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PELIEH3US
Ha pa0o4yl0 NporpamMmy y4yeOHOM TUCHUILNINHBI « XUMM»
cnenquaJbHOCTH 33.02.01 dapmanus

IIporpamma yuebnoit mucumrmumnel I1[. 02 Xwumus paszpaGorana UIst CTYJICHTOB
cnenuanbHocTH 33.02.01 @apmManius B KauecTBE IPUMEPHOM TPOrpaMMBbI JUIsl pean3allii OCHOBHOM
npodeccronanbHOM 00pa3oBaTenbHOM mporpamMmmbl CITO Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHUs
C ToNmydeHueM cpemHero obOmiero oOpazoBanusi (mpotokon Ne 3 or 21 wmrons 2015 .
Peructpanmonssiii Homep perensuu 385 ot 23 uroins 2015 r. ®I'AY «DUPO»).

IIporpamMmma «XuUMHS» CONEPKUT CIEAYIOLIUE DJIEMEHTBbI: TUTYJBHBIA JIUCT, IACIOPT
(ykazaHa o0JacTh NPUMEHEHHUS TPOTPAMMBI, MECTO JAUCHUIUIMHBI B CTPYKTYpe OCHOBHOH
0o0pa3oBaTeNpHON MPOTpaMMBI, MM W 3aJadd, 00beM Y4eOHOW NUCIMIUIMHBI U BUABI y4eOHOMH
paloThbl); TEeMAaTHYECKUH IUIAH M COJepXKaHWE Y4YeOHOW JAMUCIUIUIMHBI, YCIIOBHS pealu3aliu
nporpamMmsl (TpeOoBaHHS K MUHUMAJIbHOMY MaTE€pUATbHO-TEXHUYECKOMY 00ECIIeUeHHUIO, EPEeUCHb
pPEKOMEHAYEMBIX y4eOHbIX U3JAaHul, WHTEpHET-pecypcoB, TOMOJHUTEIBHON JUTEpaTyphl);
KOHTPOJIb U OLIEHKA PE3yJIbTaTOB OCBOCHHS YU€OHOMN TUCIIUITIIHHBI.

[Mporpamma paccuntana Ha 202 yaca, U3 KOTOphIX 39% y4eOHBIX 3aHSATHUN OTBOJIUTCS HA
TeopeTudeckoe obOydyenne. Ha mpaktudeckwe 3aHsATHS oTBoAuTcs 61% yueOHOro BpemeHH,
CIUTAHMPOBAHbI TEMATHUKa, BUABI U (DOPMBI B KaXKJIOM paszere.

[Tynkr «IlepedeHr HEOOXOIUMOIO MPOTPAMMHOTO OOECIICUEHHUS» 3alloJIHEH, B CIIHCKE
OCHOBHOH JHMTEpaTypbl OTCYTCTBYIOT M3JaHUs, BBINTYLICHHbIE Ooiee 5 jer Hazan. OmnpenencHbl
TpeOOBaHUS K MaTepHaIbHOMY OOecreueHHIo nporpammel. B paszaene «OneHo4YHbIe CpencTBa Iis
KOHTPOJIS yCIIEBaEMOCTH» pa3paboTaHa CUCTEMa KOHTPOJIS OBJIaICHUSMH 3HAHUSIMU  YMEHUSMH IO
KaX/1I0My pas3zeny nporpammbl. Tematuka u ()OpMBbI KOHTPOJISI COOTBETCTBYIOT HENISIM U 3aJadyaM
y4eOHOHN TUCIHUITITHHEI.

Yerko cdopMyIHpoBaHHAS LENb MPOrPaMMbl U CTPYKTypa HaXOIATCS B JIOTHUECKOM
cooTBeTcTBUH. B nmporpamme 2 pasnena, 26 tem.

CopepxaHue MporpaMMbl HaIIpaBJIEHO HAa JOCTUKEHHUE PE3yJIbTaTOB, onpezensieMbix PI'OC.
ConepxaHue OTpaxkaeT IMOCIeN0BaTEeIbHOCTh (OPMHUpOBaHUS 3HaHUM, yka3aHHelx B ®I'OC. B
MIOJTHOM Mepe OTpakeHbI BUJBI pabOT, HAIIPaBJICHHbIE HA IPHOOPETECHUE YMEHUIA.

[Iporpamma MoXxeT ObITh PEKOMEHI0BaHA /7Sl HCIIOIB30BAaHUsS B 00pa30BaTEIbHOM IpoIiecce
HNHCIIO ®I'bOY BO «KyoI'Y».

PeuensenT Lonko T.I'. npodeccop, noxkrop
XHMHYECKHX Hayk, npodeccop kadeaps
asamTHaeckoit Xumun «Kyol ™V,

G Z‘.?"/),; o~ / >
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PELIEH3USA
Ha pabouyIo MPOrpamMmy Mo TUCHUIUTHHE « XUMUS
crienanbHOCTh 33.02.01 @apmanus

PabGouass mporpamMmmMa mo JUCHUIUIMHE «XUMHS» ISl CTYJIEHTOB (haKyyibTeTa
NHCIIO ®I'BOY BO «KyOI'V» cocraBieHa B COOTBETCTBUU C MPUMEpPHOMU
nporpammoir  ®UPO, pekomeHnoBaHHOe DenepanbHbIM — TOCYAAPCTBEHHBIM
aBTOHOMHBIM yupexJeHuem «®dDenepaqbHOr0 HMHCTUTYTA Pa3BUTUS OOpa30BAHUS»
(OI'AY «®UPO») Ha 6aze OCHOBHOIO O0IIEro 00pa3oBaHUs C MOJIYYEHUEM CPETHETO
obmero oOpazoBanus. Ilporpamma cocTaBiieHa B IIOJHOM COOTBETCTBHH C
TpeOOBaHMAMU yueOHOro 1u1ana no cnenuanbHoctu 33.02.01 dapmanus.

Pabouas mporpamma npejmnonaraet pacnpeaeieHue TeM U U3y4eHue Matepuanina
no paszaenaM. [paMOTHO CTPYKTypUpOBaHa, U OXBAaThIBA€T BCE AaKTyaJbHbIE
HaIpaBJICHUS N0 AUCIUIIMHE Ha CETOAHSAIHUN JIEHb.

Bce paszaensr paboueil mporpaMmbl B MOJHOM Mepe OTBEYAIOT TPEOOBAHHUSAM K
pe3ylibTaTaM OCBOCHHSI Y4Ye€OHON JUCHUIUIMHBI B COOTBETCTBUU C MPUMEPHOU
nporpammoir  ®UPO, pekomeHnoBaHHOe DenepanbHbIM  TOCYAAPCTBEHHBIM
aBTOHOMHBIM yupexJeHuem «®dDenepaqbHOr0 HHCTUTYTA Pa3BUTUS OOpa30BAHUS
(OI'AY «®UPO»). Kaxaplii paznen mporpaMMbl pacKpbhIBa€T paccMaTpUBAEMbIC
BOIIPOCKHI B JIOTUYECKOM MOCIIEIOBATEIbHOCTH, OINpEAeasieMO 3aKOHOMEPHOCTSIMU
0Oy4eHHUsI CTYIEHTOB.

Jns  3akperuieHusi TEOPETHYECKUX 3HaHWM, QopMHUpOoBaHUS TpeOyeMbIX
KOMIETEHIIUM, YMEHHI 1 HAaBBIKOB CTYJICHTOB MPEIyCMAaTPUBAIOTCS KaK ayAUTOPHBIE,
TaK M CaMOCTOATENIbHBbIE 3aHATUA. KOJIWYECTBO ayJAMTOPHBIX 3aHATUM U
BHEAYJUTOPHOI pabOTHI CTYIEHTOB COOTBETCTBYET TPEOOBaHUAM y4eOHOTO IUIaHA.

Kontpons u oIlleHKa pe3yabTaToOB OCBOEHUS Yy4YeOHOW AUCHUILIMHBI
OCYILIECTBIISIIOTCSI B CTPOIOM COOTBETCTBUU C TPEOOBAHUAMHM Y4YE€OHOTO IUIaHA IO
mucuuiuinae. Pa3zpaOoTaHHble W TpejyiaraemMbie B mporpamMme (GOpMbl U METOJIBI,
MO3BOJISIFOT B MOJIHOM MEPE OCYIIECTBISATh KOHTPOJIb U OLIEHKY Pe3yJIbTaTOB 00y4YeHUs
(chopMUpOBaHHBIX KOMIIETCHIIUN, OCBOCHHBIX HABBIKOB W YMEHHUW, YCBOEHHBIX
3HaHUN).

[lepeueHb pexOMEHIyEeMbIX YU€OHBIX U3IaHUHN, HHTEPHET-PECYPCOB, OCHOBHOM
JTUTEpaTypbl BKIIOYAET aKTyallbHbIE UCTOYHUKH, K KOTOPHIM Yy CTYJ€HTOB HMEETCS
CBOOOJHBIN JTOCTYII.

JanHast paGoyasi mporpaMma MOXET ObITh PEKOMEHJOBaHA Il W3YUYCHHS
mucuuminabl « Xumus» Ha dakynbpretre MHCIIO ®T'BOY BO «Ky6I'Y».

PeuenseHt
Umuas C.H. npenonasatens XuMuu
o BeICLICH KBaNTMDUKAHOHHOM
@reropuu I'BIIOY KKEMK




