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1. HEJIX OCBOEHUA JTUCHUTIIMHBI

1.1|-popmupoBanue y CTyJEHTOB NPEICTABICHUSI O XUMHYECKOH COCTABIIIONIEH €CTECTBEHHO-HAYYHOM KApTHHBI MUPa KaK
OCHOBBI IIPUHATHS PELICHUH B )XU3HEHHBIX U IIPOU3BOICTBEHHBIX CUTYAIMIX, OTBETCTBEHHOI'O OBEACHUS B IPUPOIHOM
cpene.

2. MECTO JUCHMILTIUHBI B CTPYKTYPE OBPA30OBATEJILHOW MPOTPAMMBI

Iuk (pasger) OOIT: lova

2.1|TpeGoBaHus K NpeIBaPUTEILHOI MOATOTOBKE 00yYaIOIIerocs:

2.1.1|V3y4eHne yueOHON TUCUUIUTMHBI « XUMHSD) 0a3UpyeTcs Ha 3HAHUSIX 00yYaIOMINXCS,IOTYICHHBIX IPU H3YUYCHHU
OHOJIOTHH, XUMUH,(PU3KKH, Teorpadi B OCHOBHOH IIIKOJIE.

2.2|IMCOMIUIHHBI H IPAKTHKH, VISl KOTOPBIX 0CBOEHHUE JAHHOI JUCIHILIHHBI (MOIYJIs1) HE0OX0IUMO KaK
npeauiecTBylolee:

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMA U CITUIIJIMHBI

3.1 3narnp

- HauOoJ1ee BasKHbIE OTKPBITUS U JOCTHKEHHUS B 00/1aCTH XHMHUHM, MOBJIMSIBIINE HA IBOJIIOLMIO NIPECTABJIEHHIi 0 MpUpo/e, HA
pa3BHTHE TEXHUKH U TEXHOJIOTHIA;

- OCHOBHbIE 3aKOHBI XUMHU: COXPAHEHHUs MACChI BEIECTB, MOCTOSTHCTBA COCTABA, IEPUOTUYECKHIl 3aKO0H;

- 00bSICHEHHSI OKPY KAIOIIUX SIBJIEHUII ¢ TOUKH 3peHUsI XUMHHU, CIIOCOOBI COXPAHEHHUsI 3I0POBbSI, o0ecnedeHHs1 0€30MaCHOCTH
JKU3HEIeATeIbHOCTH, 0€PeKHOT0 OTHOIIEHHS K MPHUPO/ie, PALIMOHAJIBLHOI0 PHPOI0NOJIH30BAHHUS;

- BayKHeiillIMe BelecTBa U MaTepUaJIbl;

- HE3aBHCUMO OT NPOo¢ecCHOHAIBLHOM 1eATETbHOCTH, PA3JINYaTh (PAKTHI M OLIEHKH;

- HMeTh ¢(hOPMHUPOBAHHOE MPEACTABJIEHHE 0 HAYYHOM MeTO/le MO3HAHMS MPUPOJbI U CPEACTBAX U3YUeHHsI MeraMupa,
MaKpOMHPa U MHKPOMHPA;

- IpUeMbl Ha0II0JeHHil, OIBITOB, HCCJIE0OBAHUIT M OLIEHKH I0CTOBEPHOCTH MOJIYy4YeHHBIX Pe3yJbTAaTOB.

3.2 Ymerhb

- Ha3bIBATh H3Y4YEeHHbBIE BelIeCTBA 110 KTPUBHAJILHOW» WM MEKIYHAPOHOH HOMEHKJIAType;

- OnpeeAaTh: BAJICHTHOCTb M CTeNleHb OKHCICHUS] XHMHYECKHX )JIeMEHTOB, THII XMMH4Y€CKOH CBA3H B COCIUHEHHAX, 3apA/l
HOHA, XapaKTep cpelbl B BOAHBIX PACTBOPAX, OKHCJIMTE/Ib, BOCCTAHOBHTEIb;

- XapaKTepHU30BaTh: 3J1eMEeHThI MAJIbIX IePHO/IOB 10 X N0JI0KeHHI0 B cucTeMa Menaeneesa JI.H., o01ue xumMmuueckue
CBOIiCTBa METAJLIIOB, HEMETAJLIOB, CTPOCHHE H XHMUYeCKHe CBOICTBA OPraHM4ecKUX COeJHHEeHHI;

- BBINIOJIHATH XHMHYECKHE IKCIIePUMEHThI;

- IPOBOJUTDL CAMOCTOAITEIbHBIH MOUCK XUMUYECKOI HHpOopMaNuu;

- 00BSICHATL XUMHYECKHE sIBJICHHS, IPOUCXO/sIIME B IPHPo/e, B ObITY M Ha IPOU3BO/ICTBE;

- OIIpeieIATh BO3MOKHOCTH NPOTEKAHHS XMMHYECKHX NPeBPallCHUI;

- IKOJIOTHYECKHM I'PaMOTHO BECTH B OKpY:Kalollei cpeje;

- 6e3onacHo 00paIAThLCs ¢ TOPIOYMMH M TOKCHYHBIMH BeLleCTBAMU;

- OLIEHUBATH I0CTOBEPHOCTh XMMUYECKO MH(OPMALNH, IOCTYNAOIIEH U3 PA3HBIX HCTOYHHKOB;

- HCI0JIb30BATh TEXHOJOTHYECKHE JOCTHKCHHS B XUMHUH /ISl IOBBbILICHHSI COOCTBEHHOI'0 HHTE/IEKTYaJIbHOI0 Pa3BUTHSA B
BbIOpaHHON NMpodecCHOHANIBLHOM 1eATeTbHOCTH.

3.3 Baagern

- NOHATHIHBIM aNNAPATOM XMMHM, MIO3BOJISIIOIIUM MO3HABATH MHUP, Y4aCTBOBATH B IMCKYCCHSAX M0 €CTeCTBEHHOHAYYHBIM
BOIIPOCAM, HCIO0JIL30BATH PA3JIMYHbIe HCTOYHUKH HHPOPMALMH /ISl HOATOTOBKH COOCTBEHHBIX Pa00T, KPUTHYECKH
OTHOCUTHCS K coo0menusam CMMU, conep:kammm Hay4YHYI0 HHGOPMAaNIo;

- HAYYHBIMM MeTO/IaMH NO3HAHUS NPUPO/bI U CPeCTBAX H3YYEeHHsI MeraMupa, MAaKpoMHpa U MUKPOMHpa

- YMEHUSIMH ¥ HABBIKAMH PA3JIUYHbIX BHAOB NNO3HABATEIbHOM 1eSITeIbHOCTH UIS1 H3YYeHHS Pa3HBIX CTOPOH OKPYKAIOIIEro
€CTeCTBEHHOT0 MHPa;

- NpueMaMH HA0II0/IeHU I, ONIBITOB, HCCJEOBAHMI U OLIeHKH JOCTOBEPHOCTH MOJTy4YeHHBIX Pe3yJbTATOB;

- 3SHAHMSIMH 0 HauOoJiee Ba)KHBIX OTKPBITHAX M JOCTUKEHUSIX B 00J1aCTH XUMHH, IOBJIUSBIINX HA IBOJIIOLMIO PeICTABJICHUIT
0 MpUpoJe, HA Pa3BUTHE TeXHUKH M TeXHOJOTHIi.

4. CTPYKTYPA U COJAEPKAHUE JTUCIHUIIJIMHBI (MOYJIS)

Kon HaumenoBaHue pa3nesioB u TeM /BUA 3aHATHUS/ Cemectp / | Yacos | Kommneten- | Jlutepatypa [IIpumeuanue
3aHATHS Kype 1070

Pa3nen 1. Heoprannueckas xumust
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Beenenne. Xummuueckas KapTHHA MUpPa KaK COCTaBHAsI
4acTh €CTECTBEHHOHAYYHOU KapTUHBI Mupa. Ponb
XMMHH B KM3HU COBPEMEHHOTO 00IIeCTBa.

Tema 1.1. CoBpeMeHHast MOJIENIb CTPOEHUS aTOMA.
CHUMBOIHYECKUH S3bIK XUMUU. XUMUYECKUI dJIEMEHT.
OnexTpoHHas KoH(uUrypanus atoma. Kiaccudukanus
XUMHYECKUX 3JIEMEHTOB (S-, P-, 0- 2IeMEeHTBI).
BasnenTHble 351eKTpoHbI. BaeHTHOCTh. DIeKTpOHHAs
MIPUPO/Ia XUMUIECKOH CBSI3H.
3JIeKTPOOTPHLIATENLHOCTD. BH/IbI XMMUYECKOM CBSI3U
(KoBaNeHTHAs!, MOHHAS, METAIUTNIECKAs, BOJAOPOIHAS) U
criocoOnl ee oOpazoBanus /Jlex/

J1.1J11.2
J2.1
2132

1.2

Ipakruueckas padora Ne 1. OnpeencHue CTeNeHn
OKHCJICHHUS 3JIEMEHTOB B CJIOXHBIX BEIIECTBaX Ha
ocHoBe [ICXD. Pemenne npakTHKO-OpUEHTHPOBAHHBIX
TEOPETHYECKUX 3aJaHNi Ha XapaKTepU3aIiio
XMMHYECKUX 3JIeMeHTOB «MeTammmyeckue /
HEMETaJJIMYECKHE CBONCTBA, 3JIEKTPOOTPULIATEIIEHOCTh
XMMHYECKUX 3JIEMEHTOB B COOTBETCTBHH C HX
3JIEKTPOHHBIM CTPOCHUEM U TOJIOKEHHEM B
MIEPUOAMYECKON cucTeMe XUMUIecKnX 3nemeHToB 1. 1.
Meunpneneesay /I1p/

J1.1J11.2
J12.1
2132

1.3

Tewma 1.1. [lepuoanyeckas cucreMa XUMHYECKUX
anemenToB /.. MenneneeBa. ®u3ndecKuii CMBICTT
Ilepnonuueckoro 3akona JI.M1. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX
3JIEMEHTOB, 00pa3yeMbIX HMHU IPOCTHIX U CIOMKHBIX
BEILIECTB B COOTBETCTBHU C TIOJIOKEHUEM XHMUIECKOTO
aneMenTa B Ileproauueckoil cucreme.
MHupOBO33pEHYECKOE U HAYIHOE 3HAYCHUE
Ilepnonuueckoro 3akona JI.J1. Menzneneesa. IIporaossl
J .. MenneneeBa. OTKpPBITHE HOBBIX XUMHUYIECKUX
3J1eMeHTOB. /JIex/

J1.1J1.2
J2.1
0132

1.4

IIpakruueckas padota Ne 2. PacueTHble 3a71aun Ha
HaX0X/ICHUE OTHOCHTEIILHOW MOJICKYJIIPHON MAacChI,
oIpeeeHre MacCOBO# 0 XUMHIECKHUX JIEMEHTOB B
CJIOKHOM BelecTBe. PacueThl o ypaBHEHHSIM
XUMUYECKUX PEAKIUil C UCIIONB30BAHHEM MACCHhI,
0o0beMa (HOpMallbHbIE YCIIOBHSI) Ta30B, KOJMUECTBA
Bentectra /IIp/

J1.1J11.2
J12.1
0132

1.5

Tema 1.2. BemectBo. KauecTBeHHbIH 1
KOJIMYECTBEHHBIII cocTaB BellecTBa. BemecTpa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUSI.
IMTpuauHEl MHOr0OOpa3us BEIECTB: H30METPUS,
TOMOJIOTHS, alaoTporusa. OCHOBHbIE KOIUYECTBEHHbIE
3aKOHBI B XMMHUH U PACUETHI [10 YPaBHEHUSIM
XMMHYECKUX peakuuil. Mojb Kak eJUHULIA KOJIU4eCTBa
BelecTBa. MosipHast Macca. 3aKOHbI COXPAHEHUS
Macchl ¥ 3Heprur. 3akoH ABoraapo. MosIpHsIit 00beM
ra3oB. OTHOCUTENbHAS INIOTHOCTH ra3oB. IIpocTeie u
cl10KHbIe BelecTBa. OCHOBHBIE KJIACCHI CIIOMKHBIX
BeIeCTB (OKCUIBL, THIPOKCH/IbI, KUCIOTHI, COJIN).
B3auMocBsA3b HEOPraHUYECKHX BEIIECTB. ArperaTHble
cocTosiHuA BemectBa. Kpucraninueckue u aMmopgHble
BEIlleCTBA. TUIBI KPHUCTAJUIMUECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsl, HOHHAS, METaIIMYecKast). 3aBUCUMOCTb
(bU3MYeCKUX CBOKCTB BELIECTBA OT TUIIA
KPHUCTAIIMUECKOMN peIeTKU. 3aBUCUMOCTb XMMUYECKOH
aKTUBHOCTH BEILECTB OT BUJa XMMUUYECKO CBS3U U TUIIA
KpHUCTaIMYecKor pemeTky. [TpuanHbl MHOTOOOpa3us
Bemects /JIex/

J1.1J1.2
J12.1
0192

1.6

Tema 1.3. Xumnueckue peakimu. Knaccudukanus n
THUITBl XUMHYECKHX PEaKIHi ¢ yIacTHeM
HEOPraHMYECKUX BELIECTB. Y PaBHEHUS
OKHCIICHHUA-BOCCTAHOBIEHHS. CTEIIeHb OKHCIICHUSL.
OKHUCINUTENb U BOCCTAaHOBUTEh. OKHUCIUTENBHO-
BOCCTaHOBHUTEIIBHBIC PEAKI[IH B IPHPOJIE,
IIPOM3BOJICTBEHHBIX IPOLIECCAX U )KU3HEAEATEIHHOCTH
oprann3MoB /JIex/

JI1.1J1.2
J2.1
0132




1.7

[Ipaktuueckas padora Ne 3. CocraBiieHHe ypaBHEHUH
peaKLuii COeqUHEHNUS, PA3I0XKEHUs, 3aMELICHUS,
oOMeHa, B T.4. peakIiii TOPEeHHsl, OKUCICHUSI-
BoccTaHOB/IeHUs. COCTaBIICHUE U YpaBHUBAHUE
OKHCIIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIIUI METOJOM
3JIeKTpOHHOrO Oananca. /IIp/

J1.1J1.2
J2.1
2132

1.8

Tema 1.3. Xumuueckue peakiuu. SIBiaeHus,
IIPOUCXOJIALIME [IPU PACTBOPEHUH BEIIECTB —
JuccolManys, ruaparanus. YucTele BEIIECTBa U CMECH.
Hctunnble pacTBopbl. COCOOBI BBIPAXKCHUS
KOHLEHTPAIUU PaCTBOPOB: MaccoBast A0JIS
pPacTBOPEHHOT0 BellecTBa. Jlucconuanus 3JIeKTPOIUTOB
B pacTBOpax. JlucrepcHble CUCTEMBI U UX
KIaccuUKanus: KOJUIOUIHBIE CUCTEMBI, IMYIbCUH U
CyCIIeH3HH. 30J (B TOM YHCJIE a3pO30JIH) U TeIIH.
Teopwust snexTpoIUTHIECKON Arccoranuu. MoHbr.
OJIEeKTPOJIUTHI, HEANIEKTPOJIUTHL. Peakiuu HOHHOTO
oOMeHa B BOAHBIX pacTBopax. Cpea BOIHBIX
PacTBOpOB: KHCias, HEUTpaJIbHAs, [IEJI0YHAs.
Tunponus. /Jlex/

J1.1J11.2
J12.1
3192

1.9

Ipaktuueckas padora Ne 4. CocraBieHHe peaKIuii
HMOHHOTO OOMEHA ITYTEeM COCTABJICHHUS MX IIOJHBIX U
COKpaIIeHHbIX HOHHBIX YpaBHEHHI.
KucnoTHo-oCHOBHBIE peakuuy. 3aJaHus Ha
COCTaBJIEHHE HOHHBIX peakuuii, onpenenenue pH cpemnpr.
Pemenue ypaBHeHuit runponusa coxeid. /IIp/

J1.1J11.2
J12.1
0192

1.10

Tema 1.3. Xumunueckue peakuun. CKOpOCTh peakiuu, ee
3aBUCHMOCTB OT Pa3IMYHBIX (HAaKTOPOB: IPHUPOIBI
pearupyouyx BenecTs, KOHIEHTPAUH Pearupyonmx
BEIIECTB, TEMIIEPATYPHI U IUIOIMAAN PEaKIIHOHHOM
roBepxHOCTH. TeroBbie 3 (HEeKThl XUMUYECKUX
peakuuit. DK30- U YHAOTEPMUYECKHUE, PEAKITH.
O6paruMocTh peakiuid. XUMHUYECKOe paBHOBECHE U €T0
CMEIIEeHHE TT0]T ISHCTBHEM PA3IHIHBIX (PaKTOPOB
(KOHIIEHTpALUs pEareHTOB WX NPOYyKTOB PEaKIItH,
JaBJICHUE, TEMIIepaTypa) Ui CO3JaHus ONTUMAJIBHBIX
YCIIOBUH NMPOTEKaHUsI XUMHUECKUX TPOLIECCOB.
Ipunnun Jle [larense. . /JIex/

J1.1J1.2
J2.1
0132

111

IMpakTudeckas padora Ne 5. Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX 33/IaHUI HAa TPUMEHEHUE
npuHuumna Jle-lllaTense a1 HaX0XXI€HUS HANIPaBICHUS
CMEIICHNS PABHOBECHSI XUMUYECKOW PEAKIINH 1 aHAIIN3
(baKTOpOB, BIMUAKOIIUX HA CMCIHICHHUEC XUMHUYCCKOI'O
paBHoBecust CocTaBieHrE peaKIliii HFOHHOTO 0OMeHa,
onpenenenue PH cpensr. /TIp/

JI1.1J1.2
J2.1
0132

112

Tewma 1.4. Metamibl. DIEeKTPOXUMHYECKUHN PST
HanpspkeHui MetauioB. O0mue Gusndeckue u
XHMHYECKHE CBOHCTBA MeTAIIOB. CIIOCOOBI MOTYyYEeHHSL.
3HaueHMe METAIJIOB ¥ HEMETAJLIOB B IIPUPOAE U
YKH3HENISSITEIbHOCTH YeJIOBEKa U OPTaHU3MOB.
Koppo3ust MeTaiioB: BUABI KOPPO3UH, CIOCOOBI 3aIUTEI
METaJJIOB OT KOppo3uu DnekTponns conel. [lonstue o
Metamutypruu.CIuiaBsl YepHble ¥ IBeTHbIe. /JIex/

J1.1J11.2
J2.1
0132

1.13

Tewma 1.5. Hemeramnel. OKucIuTENBHO-
BOCCTAHOBHUTEIIbHBIC CBOWCTBA TUITMYHBIX HEMETAIUIOB.
O6ume pu3znveckue U XMMHUYECKUE CBOWCTBA
HeMmeTaioB. TunuuHble cBoiicTBa HemeTamios 1V— VII
rpyn. Knaccugukanys 1 HOMEHKIIaTypa COeTUHEHU I
HeMmeTaioB. KpyroBopoTsl OHOT€HHBIX JIEMEHTOB B
nipupoze. JKecTKocTh BOBI M CIIOCOOBI €€ YCTpaHEeHUS!.
Knaccugukanus HeopraHM4eCKUX COeTMHEHHH.
XuMHYEeCKHEe CBOHCTBA OCHOBHBIX KJIACCOB
Heopranuyeckux coennHeHu. Okcuapl. OCHOBaHUS
(menoun). Kucnoter. Conn 1 ux Buabl. KoMIuiekcHbie
couu. /JIex/

J1.1J11.2
J12.1
2132




1.14

IIpakruueckas padora Ne 6. Homenknarypa
HEOPraHMYEeCKHX BELIECTB: HA3BAHUE BELIECTBA UCXOMS
13 UX XUMHYECKOH (OPMYITBI MII COCTABICHHE
XMUMHUYECKOH (POpMYIIbI HCXO/1 U3 Ha3BaHUS BELECTBA
o mexxayHapoHo# (MFOITAK) wiu TpuBHaibHOM
HOMEHKJIaType.

Perienue npakTHYECKUX 3aaHUi MO KIacCUPHUKAIINH,
HOMEHKJIAType U XUMHYECKHM (hopMysiaMm
HEOPraHMYECKUX BELIECTB PAa3IMIHBIX KIACCOB
(yrapHslii ra3, yrileKUCIIbIN ra3, aMMHUaK, raieHas
W3BECTh, HeTalleHast U3BECTh, TUTHEBAS COJa U JPYIHX):
Ha3bIBATh U COCTABIATH (DOPMYJIbI XUMHUECKUX
BEILIECTB, ONPEAEIATh MPUHAIIEKHOCTD K KIaccy.
VcTounnku xumuyeckoit HH(popManuu (CpeacT
MaccoBoi nH(opMmanuu, ceTb THTepHeT u Apyrue).
[Mouck nHpopMaMy 1Mo Ha3BaHUIM, HICHTU(PHUKATOPAM,
CTpYKTYpHBIM opmynam /TIp/

J1.1J1.2
J2.1
2132

1.15

Ipaktuueckas padora Ne 7. KauecTBeHHbIC peakiiy Ha
Heopranuyeckue coepuHerus. CocraBiieHHE 1IETIOUEK
ypaBaernid. CocTaBieHNe YpaBHEHUH XUMHYIECKUX
peaxuuii ¢ yuacTHeM MPOCTHIX U CI0KHBIX
HEOPraHMYECKUX BELIECTB: METAJUIOB U HEMETAJIIOB;
OKCHJIOB METAJJIOB, HEMETAJUIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPTaHHMIECKUX KHUCIIOT, OCHOBAaHHH 1
aM(OTEPHBIX THJIPOKCHUIOB; HEOPTAHMYECKHUX COJIEH,
XapaKTepH3yIOIIUX UX cBoiicTBa. /IIp/

J1.1J11.2
J2.1
2132

1.16

IMpaxTudeckas pabora Ne 8. Pemenue
9KCIIEPUMEHTAJIbHBIX 3a/1a4 (Ha M30BITOK/HEOCTATOK U
BBIXOJ IPOAYKTOB peakiuu). /IIp/

J1.1J1.2
J2.1
2122

Pazgen 2. Opranuyeckast XuMusi.

2.1

Tema 2.1. Knaccudukanus, ctpoeHre 1 HOMEHKIATypa
OpPraHUYECKUX BEILECTB.

[TosiBneHne U pa3BUTHE OPraHUYECKOW XMMHUHU KaK
Hayku. [Ipeamer opranndeckoid xumun. Mecto u
3Ha4YEHUE OPraHNYECKON XUMUM B CUCTEME
€CTECTBEHHBIX HayK. XMMHYECKOE CTPOCHUE KaK
MOPSAIOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX
BaJIeHTHOCTH. OCHOBHBIE NIOJI0KEHUS TEOPUH
XMMHYECKOI0 CTPOCHUS OPraHNYECKUX COEAMHEHUI
A.M. BytnepoBa. YTnepoaHbIii CKeIeT OpraHnIecKon
MOJIEKYJIbI. 3aBUCHMOCTb CBOMCTB BEILIECTB OT
XMUMHUYECKOTO CTPOEHUs MoJieKy. Vizomepus u
n3oMepsl. [TonsTre o QyHKIIMOHANBHOH IpymIe.
Papmukan. [TpuHIUITEL KiTacCH(UKAUH OPTaHUIECKHX
coeMHEeHNH. MexlyHapoiHasi HOMEHKIIaTypa U
TIPUHLIUIIEI HOMEHKIIATYphl OPraHNYeCKUX COSANHEHNH.
[TonsaTne 00 a3oTcoAepIKAINX COSTMHEHUSAX,
OMOJIOTHYECKH aKTUBHBIX BEIECTBaX (yriieBoJax,
XKHpax, OeJIKax u JIp.), BEICOKOMOJIEKYIISIPHBIX
COeAUHEHNIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
/JTex/

J1.1J1.2
J2.1
0132

2.2

Howmenxknarypa IUPAC: npuHIumnb! 00pa3oBaHus
Ha3BaHWM, CTAPLIIMHCTBO ()YHKIMOHAIBHBIX IPYIII, UX
0003HaueHue B mpedukcax u cyppurcax Ha3BaHHH
OpraHUYEeCcKUX BelecTB. HOMEHKIIaTypa OpraHMYecKiX
COCIMHEHMH OTIENBHBIX KJIacCOB (HACHIIICHHEIE,
HEHACHILICHHBIC M aPOMATUYECKUE YIIICBOAOPOIbI,
CIUPTHI, (PEHOIBI, aTbJIETUAbl, KETOHBI, KAPOOHOBBIE
KHUCNOTHI U p.) CocTaBiieHHE OJIHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (hOpMYJT OPraHUYECKUX BEILECTB
OTJIEJILHBIX KJIACCOB, UCTIOJIB3YsI UX Ha3BaHHS MO
CHUCTEMAaTHYECKOH U TPUBHAIBHOI HOMEHKIIAType
(9THIIEH, alleTUIICH, TIIUIEPHH, (eHo, popManbaeru,
YKCYCHasl KHCIIOTa, TIUINH). PacdeTsl nmpocreiniei
(bOpMyJIBI OpraHMIecKON MOJIEKYIIBI, HCXOIS U3
9JIEMEHTHOTO cocTasa (B %) /Jlex/

J1.1J11.2
J12.1
0132




2.3

CBoiiCcTBa OPraHUYECKUX COSAMHEHUH.
VYTI1eBoaopoibl. M HENpeAeibHbIE YIIIEBOIOPOIbI.
Peaxuns monnmepusanuu. [Ipupoaasie HCTOIHUKT
yrieBonopooB. IlpuponaHslii ra3: cocras, npuMeHEHNE
B KauecTBe TOIIMBa. [lonyTHBII HEPTAHOM a3, ero
nepepaboTka. [opeHue MeTaHa KaKk OJIMH U3 OCHOBHBIX
HCTOYHHKOB TEIUIA B IPOMBIIIJIEHHOCTH U OBITY.
l'openue anernneHa Kak HICTOYHUK
BBICOKOTEMITEPATYPHOTO TUIAMEHH JJIsl CBAPKH U PE3KH
MeTauioB. [Ipoueccsl IPOMBIIUICHHOH epepadoTKU
HedTH: KpeKHHT, puopMHHT. OKTAaHOBOE YHCIIO
OEH3MHOB U METAHOBOE YUCIIO JM3EJIbHOTO TOIINBA.
IIpoxaykTsl nepepaboTku HEYTH U UX TPUMEHEHHE B
MIPOMBIIIIICHHOCTH U ObITy. O3HaKOMIIEHHE C
KOJUIEKIIMEH KaydIyKOB U U3JIENHN U3 PE3UHBEI.
YT1eBoA0pO/IbI KaK OCHOBA MEKIYHAPOHOTO
COTPYIHUYECTBA U BAXKHEUIITHI NCTOYHUK
(dopmupoBanus O6roxera PD. /Jlex/

J1.1J1.2
J2.1
2132

2.4

CocTraBiieHHe YpaBHEHUI XUMUUYECKUX PEaKIUi, CXeM
peaxiuii (B TOM YHCIIE MO MPEI0KEHHBIM LEMOYKaM
IIPEBpAIEHUH ), XapaKTEPU3YIOIINX XUMUUECKUE
CBOMCTBa OPraHMYECKUX COSAMHEHUN OTAEIBHBIX
KJIACCOB NPEJIENbHBIX U HEMPEACIbHBIX YIIIEBOJOPOIOB.
[Tnactmaccel. TepMorIacTUUHBIE U TEPMOPEAKTHBHBIC
tactTMacchl. [lonmumepusanus 3TuiIeHa Kak OCHOBHOE
HaIpaBJICHHE ero ucrosnb3oBanus. [IpeacraBurenu
tacTMacc. MapKupoBKa IIACTUKOBBIX U3IICITHIA.
IMpumenenue nonumepos. /Jlex/

J1.1J11.2
J2.1
2132

2.5

Kucnoponconep:xaiiye opraHudeckre BelecTsa.
CrupThl, (GEHOIIBL, aTTBACTH/IBI, KAPOOHOBBIC
kucnoThl.IIpencraBuTenu KUCIOPOACOIEPKALIIX
OpPraHUYECKUX COSANHEHHUN: METUIIOBBIN U ATUIIOBBIN
CIIUPTHI, INIMIEPHH, YKCycHas kuciora. [Ipakrudeckoe
MIPUMEHEHNE dTUIICHTIINKOJIA, TIMIeprHa, GpeHoma.
[Tpumenenune popmanpaeruna, aneTaibIeTuaa,
YKCYCHOMN KHCIIOTBL. Mblila KaK COJIM BBICIIMX
KapOOHOBBIX KHUCJIOT. MotoIue cBoiicTBa

MbLIa. YTIeBoabl, JKUpHI, KaK CIOXKHBIE 3PHPBI
KapOOHOBBIX KHCJIOT U riunepuHa. CocraBieHue
LIEN0YeK MPEBPALIEHUI KHCIOPOACOIepKAIIIX
OpraHUYECKUX BEIECTB, CBOMCTBA U IPUMEHEHUE
YIJIEBOJIOB M JKUPOB B OBITY U MPOMBIIUICHHOCTH.
Bunpl Opoxenus. MccnenoBanue npoykToB Ha
Hanm4ue kpaxmana. Habmonenue 3a
BOCCTAaHOBHUTEJIBHBIMU CBOMCTBaMH TIIFOKO3bI HA
IIpUMepe peakiuy C MEAHBIM KyTIOPOCOM B LIETIOYHOM
cpene. /Jlex/

J1.1J11.2
J2.1
0132

2.6

VYrieBonpl, JKupsbl, Kak cioxHbie 3GUPBl KApOOHOBBIX
KHCIOT U rniepuHa. CocTaBiieHHE [ETo4eK
MIPEBPAILEHUI KUCIOPOACOAEPKANINX OPTaHUIECKHX
BEILIECTB, CBOICTBA U IPUMEHEHUE YIIIEBOJOB U JKUPOB B
OBITY ¥ IPOMBILIJIGHHOCTH. BuIb! OposkeHusl.
HccnenoBanue npoayKTOB Ha HATMYHE Kpaxmalia.
HaGmonenne 3a BOCCTAaHOBUTEIEHBIME CBOMCTBAMHU
[IIOKO3bI Ha IPUMEPE PEaKIMU C MEAHBIM KyIIOPOCOM B
LIEJIOUHOM cpene. YrieBosl, JKUphl, Kak CI0XKHbIE
3(upbI KApOOHOBBIX KUCIIOT ¥ THeprHa. CocTaBiIeHne
LIEMOYEK MPEBPALICHUI KHCIOPOICOACPIKAIINX
OpPraHMYECKHX BEIIECTB, CBOWCTBA 1 IPUMEHEHHE
YIJICBOAOB U JKMPOB B OBITY U MIPOMBIIIIICHHOCTH.

Buast 6poxxenust. VcenenoBanue mpoIyKToB Ha
Hannuue kpaxmaina. Habmonenue 3a
BOCCTaHOBHUTEIFHBIMH CBOMCTBAMH TIIFOKO3BI HA
IIpUMepe peakly ¢ MEAHBIM KyIIOPOCOM B LIEIOYHOM
cpene. /Jlex/

J1.1J11.2
J121
0132




2.7 |AzoTcozaepiKalue OpraHuuYeCKUE COCMHEHHS: AMUHBI, 2 2
AMHUHOKHUCIIOTBI, OCJKU. AHUJIMH U €r0 IPUMECHEHHE.
Crpoenue u 6uosornueckasi QyHKIHsS OSIKOB.
A30THCTBIE OCHOBaHHUS. BHICOKOMOJIEKYIISIPHBIE
CcOoeqMHEHUsI (CHHTETUYECKHUE U OHOJIOTHYECKH-
aKTHUBHBIC). MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BSHO.
Bonokna. O3nakomIiieHne ¢ KOJUIEKIIHEH BOJIOKOH.
Pacro3HaBaHue BOJIOKOH: HATYPAaJbHBIC, CHHTETHICCKUEC
1 HCKyCCTBEHHBIE. [[pUMeHeHNe NCKYCCTBEHHBIX
BOJIOKOH. ['eHeTHUeCKast CBS3b MEXKIY KJIacCaMU
OpraHUYecKuX coeauHeHun. /Jlex/

J1.1J1.2
J2.1
2132

2.8 | Xumus n xwu3Hb. [IpaBuna 6e3omacHocTH IpH paboTe ¢ 2 2
€/IKUMH, TOPIOYUMH ¥ TOKCUYHBIMU BEIIECTBAMHU.
ITpoBeneHNe XUMUYECKUX PEAKIHIA B pacTBOpax.
ITpoBeneHNe XUMUYECKUX PEAKIUi IPY HarpeBaHUU.
buooprannyeckue coenunenus. [Ilpumenenne n
Ouosnoruueckas poib yriaeBoJoB. OKHUCIeHUE YIIEBOOB
— MCTOYHMK YHEPTUH KUBBIX OPTaHU3MOB.
MonouHokucn0€ OpoXkeHUe III0K03bl. Kuciomonouynsle
npoaykTel. CuiocoBanue kopmoB. ObnacTu
IIPUMEHEHUs] aMMHOKUCIOT. [IpeBpamenus 6enkoB
IUINHU B opranu3Me. bruonorunueckue QyHKINU OEIKOB.
Buonoruueckue GyHkiuu xupos. Ponb opranudeckoi
XMMHH B PEIIEHHH TPOOIIeM MUIIEBOI 0e30II1acCHOCTH
/JTex/

J1.1J11.2
J12.1
2132

2.9 |Xumudeckasi IPOMBIIIIEHHOCTh U IIEPCIEKTUBBI €€ 2 2
pasButus. Moromue n uncTanme cpeactsa. [Ipasmma
Oe3onacHOi pabOThI CO CPEACTBAMH OBITOBOM XUMMUU.
PacniosHaBaHme HENIPEAENIbHBIX OPTAHMIECKAX
COEIMHEHHH B COCTaBE TOBAPOB X035 CTBEHHOTO
Ha3Ha4YeHHs. PO XMMHYIECKHX 3JIEMEHTOB B KHU3HH
pactenuii. Y no6peHus. XMMHUYECKUE CPEICTBA 3aIIUThI
pacTeHnil. S1TOXUMHUKATEI, TTECTUIUIBI, HHCEKTHITHIBL.
/JTex/

J1.1J1.2
J2.1
0132

2.10 |XumMuueckue 31eMEHTHI B OpraHU3Me 4eI0BeKa. 2 2
OCHOBHBIE KH3HEHHO HEOOXOIUMBIC COCTHHEHHS:
OeNKH, yriIeBOAbL, )KUPbI, BUTAMUHBL. PoJIb XKHUPOB B
OpTraHH3Me JYeloBeKa. XO0IeCTepHH U ero (YHKIHH.
@DepMeHTH U UX OHOJIOTHYecKast poJib B OOMeHe
BemecTB. MUHepabHEIE BEIECTBA B IPOTYKTaX
TUTaHMS, MUIIEeBbIe 100aBKH. /JIex/

J1.1J11.2
J2.1
0132

2.11 |duddepentmpoBanublii 3a4et. /JIek/ 2 2

J1.1J11.2
J12.191 92

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. (I)OHI[ OICHOYHBIX CPEJACTB 1JIfl IPOBEACHUSA l'lpOMe)l(yTO‘-IHOﬁ aTrreCcranuu




IMpomesxyTodHas aTTecTanus npoxoJut B hopme nuddepenunpoannoro 3auera. [lepedeHs BOMPOCOB K 3a4eTy IO JUCLHUIUIAHE
«Xumusy:

1. Posb XMIMHH B )H3HH COBPEMEHHOT0 001ecTBa. [I[pMeHeHne TOCTHKEHHI COBPEMEHHON XUMHHU B TPO(HECCHOHATBHOM
JIeSITeIbHOCTH.

2. OCHOBHBIE XUMUYECKHUE TTOHITHSL.

. [leproanueckuii 3akoH u nepuoauueckas cucrema .M. Menneneesa.

. DnexTpooTpunarensbHocTh. MoHHas cBsi3b. KaTHOHBI 1 aHHOHBL.

. Merannuyeckas cBsi3b. BogopoaHas cBs3b.

. CreneHb OKUCIIEHUSI U BaJICHTHOCTh XUMUYECKHUX JIEMEHTOB.

. CoBpeMeHHBIE TIPE/ICTABICHHUS O CTPOCHUH aTOMa.

. PagnoaktuBHOCTh. ['yOUTENIHHOE BO3JICHCTBIE PA ALK HA OUOCHCTEMBI.

9. Xumnueckas cBs3b. KoBaneHTHas CBsA3b, €€ Pa3HOBHIHOCTH U MEXaHU3MBI 00pa30BaHHUI.

10. BemectBo. KauecTBeHHBII 1 KOJIMUECTBEHHBIN COCTAB BEILIECTBA.

11. Cioco0bI BbIpakeHUsI KOHIIEHTPAIMK PaCTBOPOB: MAacCOBasi J10JIsl pACTBOPEHHOI'O BELIECTBA.
12. DnexTponuTHdecKast JUCCOMUAITHS. DIEKTPOIUTHI H HEAIEKTPOIUTHIL.

13. Xumnueckue peakiun. Kiraccuduxanus peakuii o pa3iuyHbIM KPUTEPHSM.

14. Knaccugukariys HEOPraHUIeCKUX COSIMHEHHH. XapakTepucTuka kiacca « OKCHIBI.

15. Knaccugukanus HeOpraHn4ecKux CoeJMHEHH. XapakTepucThKa kiacca « [ HapoKcHIph).
16. Knaccugukariys HeOpraHn4eCKUX COSMHEHMI. XapaKkTepucTika kiacca « Kucnorsny».

17. Knaccugukanus HeOpraHn4eckux CoeJMHeHH. XapakrepucTika kiacca «Commy.

18. MeTamibl. DIIEKTPOXUMHYECKHN PsiJl HANPsDKeHUI MeTayuioB. O0Iue cnocoObl TONMyYeHHsI METaJLIOB.
19. CpoiicTBa MeTaIOB. DIEKTPOXUMHUUECKUH PsI] HAIIPSDKEHUH METaJLIOB.

20. Hemetasnnsl. OKHCIUTENIEHO- BOCCTAHOBUTEIIbHBIE CBOMICTBA THUITMUHBIX HEMETAJIOB.

21. CBoHCTBa HEMETAILJIOB.

22. OCHOBHEIE TTOHATHS OPTAaHMYECKON XUMHUH U TEOPHS CTPOCHUST OPTAHUIECKIX COSTUHEHHN.
23. OCHOBHBIC TIOJIOKEHHS TEOPUU CTPOSHHS OPTaHHMYECKHX COeIMHEHUI.

24. [TprauHBI MHOTO0Opa3Us BEMIECTB: N30METPHUS, TOMOJIOTHS, aJUTOTPOTIHSL.

25. N3omepus 1 HOMEHKJIATypa yTIEBOIOPOIOB.

26. YraneBogopoasl. [IpenenbHbie U HeNpeAeIbHbIEC YIIIEBOIOPOIBI.

27. IlpupogHbIe UICTOYHUKH YTIEBOIOPOIOB.

28. ITnactmaccer. [IpeacraBurenu miactmace. [IppumMeHeHe TOJIMMEPOB.

29. Kucnopoacoaepixaiiye oOpraHnIecKie BemecTBa.

30. Crnuprsl. [IpencraBurenu u ux CBOHCTBA.

31. Ampaerupsl. [IpeacraBurenn u Mx CBOMCTBA.

32. KapOoHoBble KuCIOTHL. [IpeacraBuTeny 1 uX CBOMCTBA.

33. AzoTcoaepikamue opraHnIecKue COeTUHEHNS. AMUHBL.

34. AMUHOKHUCIOTHL. benku.

03N LN bW




35. I'erepounkisl. CTpoeHue, CBOMCTBA HYKJIIEUHOBBIX KHCIOT
36. Bonoxna. [IpuMenenne NCKyCCTBEHHBIX BOJIOKOH.
37. Xumuyeckas IpOMBIIUIEHHOCTb U TIEPCIIEKTUBBI €€ Pa3BUTHSL.
38. Mototiue U yhcTAIune cpeacTsa. [Ipasuna 6e3omacHoit paboThl co cpeacTBaMu OBITOBOM XUMHH.
39. Xumuyeckue 3JeMEHTHl B OPraHU3ME YEJIOBEKa.
40. OCHOBHBIE XM3HEHHO HEOOXOJUMBIE COCMHEHNUS: OCIIKH, YTII€BObI, )KUPbI, BATAMUHEI.
41. YrneBo/pl - IJIaBHBIH HCTOYHUK 3HEPTHH OPTaHU3Ma.
42. Ponb )kMpOB B opranu3Me. XO0JIeCTEPHUH U €TO POJIb B 30POBHE YETIOBEKA.
43. MuHepasbHbIe BEIIECTBa B MIPOAYKTAX [TUTAHUS, TUIIEBbIC JOOABKH.
44. JlexapcTBEHHBIE CPEICTBA.
45. Posb XUMHYECKHX 3JIEMEHTOB B KU3HH pacTeHUH. Y 100peHnsi. XUMHUYECKHE CPEACTBa 3alUThl pacTeHUH. SJOXHUMHUKATHI,
MIECTUIH /b, THCEKTHULIUIBI.
Kpumepuu oyenusanusa:
5 GayIoB BBICTABISIETCS CTYACHTaM 32 MOJIHBIA M NPaBHIBHBIA OTBETHA BCE BOIPOCHI OMIIETA CIOTMYECKMMOOOCHOBaHHEMAapIyMEHTOB,
BOTBETEHETOLINOOK.
4 Gayia BBICTaBJISCTCSI CTy/ICHTaM, eciu BOIPOCEHI Gunera PacKpBITHI TMOJTHOCTHIO,
HOOOOCHOBaHWUSI0KA3aTeIbCTBAHE0CTATOYHBL, IPUITOMIOIYIICHBIABE-TPHHECYILIECTBEHHBICOIHOKH, HCITPABICHHBICTIO
TpeOOBaHHIONPEIIO[ABATEIIS.
3 Gayuta CTaBHUTCS CTyACHTaM 3a NPaBUIIBHBIH OTBET Ha BOIPOCEHI Ouiera, pH
ITOMJIOMYIICHO00JICCO AHOHOIINOKHITOU3II0KEHHIO(DaKTOBIITHO0IICEABY X -TPEXHEA0YETOBBOTBETE.

20ata CTaBUTCA CTYACHTaM, ECIIUAOMYIICHBICYIIECTBEHHbIC OTHOKH,TOKAa3aBIINe, YTO 00ydaromuiics He 00IagaeT 003aTeIbHBIMU
VMEHUSMU 10 TAHHOW TeMe RIIQTHORMENe

5.2. (I)OH)I OICHOYHBIX CPEACTB AJIl MIPOBEACHHUA TCKYLIECIr0 KOHTPOJISA

Ipenctasnen B Ilpunoxenuu 1 x paboueil nporpaMme JUCLUILUIUHEL

6.YYEBHO-METOJUWYECKOENNMH®OPMAIIMOHHOEOBECIIEYEHUEIUCHUTITMHBI(MO Y JISI)

6.1.PexomenayeMasiiuTepaTypa

6.1.1.0cHoBHasiIMTEpaTypa

ABTOPBI,COCTABUT 3arnaBue W3parenbcTBO, IO
enu

J1.1 E.N. Tynukux Xumus. Yacts 1. Obmas u IOpaiit,2022 https://urait.ru/bcode/4916
HeopraHu4eckKas 62
xumust:y4eOHuKsICIIO HEOTPaHUYEHHBIN TOCTYI

3aperucTpUPOBaHHBIMIIONE3
OBaTEeISIM

J1.2 E.N. Tynukux Xumus. B 2 4. Yacrs 2. IOpaiit,2022 https://urait.ru/book/himiya
OpraHu4eckas XUMHSL. -v-2-ch-chast-2-organiches
yueoHuksCI1IO kaya-himiya-491663

HEOTPAaHNYEHHBINIOCTYTI
3apErHCTPUPOBAHHBIMITOINB3

OBaTENSIM
6.1.2. lonosiHuTEILHASIINTEPATYPA
ABTODBI,COCTABHUT 3arnaBue W30arenseTBo,ro Konuu-so
enu
J12.1 B.B. Mocksa OpraHugeckast XUMHsL: IOpaiit,2022 https://urait.ru/book/organic
0a30BbIe IPUHIIMIIBI : y4eOHOE heskaya-himiya-bazovye-pri
nocobue mis CITO ncipy-493341

HEOTPAaHNYEHHBINIOCTYTI
3apErHCTPUPOBAHHBIMITOINB3
OBaTEeJIIM

6.2.I1epeuyenbpecypcoBuH(pOpPMAITOHHO-TeJIeKOMMYHUKaMOHHOMiceTu« AHTEpHET»

21 DenepanbHbIil HEHTP HHPOPMAIMOHHO-00pa30BaTEIbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/
32 «Xumus 1 XKusap- Xumusi».https://www.hij.ru/read/articles/chemistry/
6.3.1lepeyeHbIPOrpaMMHOrooHecneyeHust
6.3.1 Unreprer-6paysep - Chromium
6.3.2 Oducuprit maker - LibreOffice
6.4I1epeyeHbMH(POPMALIHOHHBIXCIIPABOYHBIXCHCTEM

6.4.1 MCC «Koncynprant [Timtocy
6.4.2 MCC» IMapanT»

7T.MATEPUAJBHO-TEXHUYECKOEOBECHEYEHUEJIUCIIUITJINHBI(MO 1Y JIST)

7.1 HOMCIIICHI/I?[,Z[J'IHHpOBCI[CHI/ISIBCGXBI/IZ[OBpa6OT,l'IpC,Z[ycMOTpeHHBIXy‘l66HI)IMHHaHOM,yKOMHJ'ICKTOBaHBIHGO6X
0HHMOﬁCH€HHaHH3HpOBaHHOI71 y‘l66HOﬁMC6€J’ILIOI/IT€XHPI‘I€CKI/IMI/ICpe,HCTBaMI/IO6y‘lCHI/I${



https://urait.ru/bcode/491662
https://urait.ru/bcode/491662
https://urait.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-491663
https://urait.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-491663
https://urait.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-491663
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://web.archive.org/web/20191121151247/http:/fcior.edu.ru/
https://www.hij.ru/read/articles/chemistry/

S.METOJNYECKHEYKA3ZAHUAIJIAOBYYAIOIIUXCAITOOCBOEHUIOJJUCHUAIIVIMHBI(MOY JIS)

MCTOL[I/I‘ICCKI/ICYK&?,&HHHHOOCBOGHI/IIO,HI/ICHI/IHJII/IHI)IHPCHCT&BIIeHLIBHpI/IJIO)KeHI/II/IZKpa60qeﬁHpOFpaMMe[{HCHHHHI/IHLI.




IIpunoxenue 1

®OH/Jl OEHOYHbBIX CPEJICTB

OV/JI. 12 Xumus

1. Onucanue noka3zaresieil U KpUuTepueB OLEHUBAHUSA KOMIIETEHIIMH HA Pa3jIMYHbIX ITanax ux
(¢opMupoBaHusi, oNUCaHNe KA OLIEHUBAHUS

1.1 ITokazaTenu U KpUTEPHUN OTICHUBAHUS KOMITCTEHITHI:

YV ], cocrasusromue ITokaszarenu Kputepuu onenuBanus Cpencrsa
KOMITETEHIIHIO
OLICHUBAHUS OLICHUBAH
us

3HaTh: CdopmupoBaBmuecs YpoBens 3HAHUH o| M3 (1-8),

CHCTeMaTH4YeCKHe 3HAHUA O | TEOPETUYECKUX ocHoBax | T (1-25),

— TCOPCTUYCCKHEC OCHOBBI | TEOpETHUUECKUX OCHOBaX | Heopranwueckod xumuwu, cocrane, [ I (1-80)
HEOPraHUYECKOW XUMUH, HEOpPraHMYECKOW XHWMUH, COCTaBe, | cTpoeHue u XUMHYECKUX
—  COCTaB, CTpOEHHE u | cTpoenue 5 XUMHUYECKUX | CBOMCTBAX OCHOBHBIX IPOCTBIX
XUMHUECKHE CBOlicTBa | CBOMCTBAX OCHOBHBIX MPOCTBIX | BEIIECTB u XUMUYECKUX

OCHOBHBIX IIPOCTBIX BCIICCTB U
XUMHNYCCKUX COGﬂHHCHHﬁ;

—  COCTaB, CTPOCHHE u
CBONCTBA OpraHN4eCKHUX
BEIIECTB —  MPEACTaBICHUN
OCHOBHBIX KJIaCCOB
OpPTaHUYECKUX COCAMHEHUN;

—  OCHOBBI (PU3UICCKON XUMUHU
KaK TEOPETUIECKOTO
byHnameHTa COBPEMEHHOI
XUMUH;

—  OCHOBBI XUMUYECKON
KUHETUKH u Karanausa,
MEXaHH3Ma XUMHUYECKHX
peaxIuit, SIeKTPOXUMHUH;

— OCHOBHBIE 0COOEHHOCTH

CBOMCTB BBICOKOMOJIEKYIISIPHBIX
COCIMHEHNH, OTIHUYAIOMHNX WX

oT CBOMCTB
HU3KOMOJIEKYJIIPHBIX
COCIMHEHNH,

—  TNIPUHITUIIBI CUHTE3a
MOJIUMEPOB, HX  CTPYKTYpY,

(U3UKO-MEXaHUIECKUX
CBOMicTBA ©  o0Oiactu
PUMEHEHUS;

nux

BC€IICCTB u XUMHNYECCKHUX
COEIMHEHMI; COCTaBE, CTPOEHUE U
CBOMCTBax OpraHUYEeCKUX
BEILIECTB, NpeACTaBICHUN

OCHOBHBIX KJIACCOB OPTraHUYECKUX
COCTUHCHUI; OCHOBaXx
(hmsznueckoit XUMHAH KaK
TEOPETUYECKOTO (dbyHIameHTa
COBPEMEHHOM XUMHUH; OCHOBaXx
XUMUYECKON KUHETUKU u
KaTaJin3a, MEXaHN3Ma XUMHUYIECKUX
peakuuii, 3NEKTPOXUMUH;
OCHOBHBIX OCOOEHHOCTSIX CBOWCTB
BBICOKOMOJIEKYJISIPHBIX
COCOUHCHHH, OTIMYAIOIINX HUX OT
CBOMCTB HU3KOMOJIEKYJISIPHBIX
COEIMHEHUM, MPUHIUIAX CHUHTE3a
MOJIUMEPOB,  UX  CTPYKTYpHI,
(pM3UKO-MEXaHUYECKHX CBOWMCTB U
o0JacT uX MpUMEHEHUS;

COEIMHEHMI; COCTABE, CTPOCHUE U
CBOMCTBax OpPraHUYECKUX
BEILIECTB, MpeACTaBIeHUI
OCHOBHBIX KJIACCOB OPTaHMYECKUX
COCIUHCHUMH; OCHOBax
(hmznueckoit XUMUH KaK
TEOPETHIECKOTO byHIameHTa
COBPEMEHHOU XUMHUH; OCHOBax
XUMHYECKON KWHETUKHU 5
KaTann3a, MEXaHU3Ma XUMUUYECKUX
peakuuii, 3JEKTPOXUMUM;
OCHOBHBIX 0COOEHHOCTSX CBOMCTB
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNH, OTIMYAIOUINX HX OT
CBOMCTB HU3KOMOJIEKYIISIPHBIX
COEIMHEHNH, TPUHIUIIAX CHHTE3a
[IOJINMEPOB,  HMX  CTPYKTYpHI,
(U3NKO-MEXaHMYECKHX CBOWCTB H
00JIaCTH UX PUMECHEHHUSI,;




YMerTh:

— pabotath ¢ TPOCTEUIIUMU
anmaparamu, nOpubopamMu U
cXeMamH, KOTOpPbIE
UCTIONIBE3YIOTCSI B XUMHUECKUX U
TEXHOJIOTUIECKUX
nabopaTopusix, W TIOHHUMATh
NPUHIUIBI KX JICHCTBHS,

— OpPUEHTHPOBATHCS B
COBPEMEHHOM u BHOBb
CO3/1aBaCMOM TEXHHKE C IICITbIO
ee OBICTPOro OCBOCHHMS,
BHeNIpeHUuss W 3(PPEKTUBHOTO
UCTIOJIb30BaHUS B
NPaKTUYCCKOHN JIEATEILHOCTH.

CdopmupoBaBuiuecs
cUCcTeMaTHYeCKHe yMeHust
pabotath C  MPOCTEHITUMHU
anmapatamu, npubopamMu |
CXEeMaMH, KOTOpBIE
HCIIOJIb3YIOTCSL B XUMHYECKHUX U
TEXHOJOTHYECKHUX
nabopaTopusx, M IIOHUMATh
MIPUHIIMIIBI UX ACHCTBUS;
OPHEHTHPOBATHCSI B COBPEMEHHOMN
1 BHOBb COSI[aBaCMOI;'I TEXHHUKE C
HEeTbl0 e¢ OBICTPOro OCBOCHHH,
BHeIpeHUSI W 3(P(HEKTHBHOTO
HUCIIOJIb30BaHHUA B HpaKTI/I‘lCCKOI‘/'I
ACATCIIbHOCTU.

— YpoBeHb YMeHHUsIpaOOTATh C
MPOCTEUIINMU arraparami,
npudopamu u CXEMaMH,
KOTOpBIC  HCIOJB3YIOTCS B
XUMHUYECKHIX u
TEXHOJIOTHYECKHUX
nabopaTopusx, M IOHUMATh
MPUHITUIIBI KX JCHCTBUS,
OPHUEHTHPOBATHCSA B COBPEMEHHOIM
1 BHOBb CO3I[aBaeMOI>'I TEXHHUKE C
[EeTbl0 e¢ OBICTPOro OCBOCHHS,
BHeIpeHUST W 3(PGHEKTHBHOTO
HUCIIOJIb30BAHUA B HpaKTH‘ICCKOfI
JACATCIIBbHOCTU.

113 (1-8),
T (1-25),
1 (1-80)

Baaaern:

— IpUeMaMu  TPAKTHYECKOTO
BJIQJICHUS XUMHUYECKON
MOCY/I0M, 1a60paTOPHBIM
obopyroBaHHEeM U MPUOOpaMH,
a TaKkKe METOJIaMH PEIICHHS
KOHKPETHBIX 3a1au u3
pa3IMYHBIX 00JIaCTe XUMUH,

— MeToAaMHu Jenath

HpOCTGﬁH.IPIC OICHKHU U paCUYCThI

UL aHaIM3a  XUMHYECKUX
SABIIGHUH B  HCIIOJIB3yEeMOM
amnrmaparype u

TCXHOJIOTHYCCKHUX IIpoLecCax

— CdopmupoBaBmmecs
cUCTeMaTHYecKHe BJIaJeHus
npuemMamMu MPAKTUYECKOTO
BJIAJICHUS XUMHYECKON
MOCYI0M, J1a00paTOPHBIM
o0opyIoBaHMEM U MPUOOpaMH,
a TaKXke METOJaMH pEeIICHUs
KOHKPETHBIX 3a/1a4 u3
pa3IMYHBIX 00JIaCTeH XUMUH,
METOJaMHM JIeJIaTh IPOCTEUIINe
OIIEHKH W pacyeThl JUIs aHajnu3a
XUMUYECKUX SIBJICHUI B
HCMOJIB3YyEMOH  ammaparype u
TEXHOJIOTHYECKHUX MpoIeccax

YpoBenb BJiajenus

npueMamMu MIPaKTUYECKOIrO
BIIAJICHUS XUMHYECKON
OCYJI0M, 1ab0paToOpHBIM
o0opyIoBaHMEM U MPUOOpaMH,
a TaKkXe METOJAMH pelIeHUs
KOHKPETHBIX 3a7a4 u3
pa3IMuYHBIX 00JacTel XUMHUH,

METOJaMH JeJIaTh MPOCTENIIne
OLICHKU U pacyeThl JIJIsl aHaIu3a
XUMHUYECKUX SIBJICHUI B
UCIIOJIB3YEMOW ammaparype u
TEXHOJOTHYECKUX MPOLEccax

T3 (1-8),
T (1-25),
M1 (1-80)

113 — npaxmuueckue 3a0anus, T — mecmosvie 3a0anus, /] -00ki1adsi

2 TunoBble KOHTPOJbHbIE 3aJaHMA WJIM HWHble MaTepHaJibl, He00XOAHMBbIe I ONEHKH
3HAHMI, yMeHM i, HABBIKOB M (WJIN) ONBITA IEATEIbHOCTH, XaPAKTEPHU3YIOIIUX 3Tanbl GopMHUPOBAHUS
KOMIIeTEeHIUH B Mpouecce 0CBOCHHUS 00pa30BaTeIbHOI NPOrpaMMbl

HpaKTI/I‘leCKI/le 3adaHusA:

IIpakTyeckast padora Ne 1. OnpenesieHne cTeneHd OKMCIEHUS 3JIEMEHTOB B CJI07KHBIX BelleCTBAX HA

ocHose IICXD.
[Ipu cocTaBiieHUH XUMHUECKUX (HOPMYIT MOKHO COOJIOAATD CIIEAYIONIUH MOPSIIOK ASHCTBUI:
1. [TumryT psigIoM XMMHYECKHUE 3HAKU JIEMEHTOB, KOTOPBIE BXOST B COCTaB COEAUHEHMUS.
2. Hapn 3HakaMy XMMHYECKHUX 3JIEMEHTOB IIPOCTABISAIOT UX BAJIEHTHOCTb.
3. OrnpenensoT HaWMEHbIIIEe O0IIee KPaTHOE YHCEN, BBIPAKAIONINX BaJICHTHOCTh O0OMX
JJIEMCHTOB.
4, JlenenremM HaMMEHBIIETO OOIIEro KPaTHOTO Ha BAJICHTHOCTh COOTBETCTBYIOIIETO DJIEMEHTA

HAXOJAIT HHJIEKCHI (MHIEKC «1)» He MUIIyT).

3aganue 1. JlaHbl XUMHUYECKHE CHMBOJBI JIEMEHTOB M yKa3aHa MX BaJeHTHOCTh. COCTaBbTE COOTBETCTBYIOIIUE

XUMHYECKUE GOPMYJIBL:




HVIVIIVITINTIVIT
LiO, BaO, PO, SnO, KO, PN, MnO, FeO, BO, HS, NO, CrCl.

3amanme 2. CocraBbre popmyisl okcumos: Menu (), xenesa (111), Bonedpama (VI), xenesa (1), yrnepona (1V),

cepsl (VI), onosa (IV), mapranma (111).

CreneHb OKHMCIEHHUS, KaK Y CBOOOJHBIX aTOMOB PaBHA «HYJIIO», TAK M y aTOMOB, BXOJSIIMX B COCTAaB HEMONSAPHBIX
mostekyit: Hz%, O2°,
B COeIMHEHMAX CyMMa 3HAY€HHH CTENEHH OKHUCICHHS PaBHA «HYJIO». DTO IO3BOJSET BHMUCIHTHL CTENEHb
OKMCIIEHHS OTHOTO XMMHYECKOTO DIIEMEHTA, ECITM M3BECTHBI CTEIIEHN OKHCIEHHUS IPYTUX XMMHYECKHX 3JIEMEHTOB B
naHHoM coenunennn: Ko Cr,0772:

(+1) 24+x 2+(-2) 7 =0

2+2x-14=0

2x = 14-2; 2x =12; x=6.

3aganue 3. Onpeaenure CTENCHb OKUCACHH Mapradiia B coenuaeHmssx KoMnOs  u KMnOa.

3aganue 4. Onpenenure CTENCHh OKUCICHUS W BAJCHTHOCTH B CIICAYIOIIUX OPTaHUYECKUX COCIMHEHHUSIX aToMa
«C»: B OyTane; aTeHe; 9THHE;  OyTamuene — 1,3; aTanauoine — 1,2; 6eH3oie; OEH30WHON KUCIIOTE; MPOMAHOHE -2.

IIpakTuyeckas padora Ne 2.PacuerHble 3aJa4u HA HAX0KIeHUE OTHOCHTEJIbHON MOJIEKYJISIPHOI
MaccCobl, onmpeaeJieHue MAaccoBOii JO0JIM XUMHYECKHUX 3JICMECHTOB B CJI0KHOM BellleCTBeE.

1 BapuanT

1) HaiiTi OTHOCHTENBHYIO MOJIEKYIsIpHYI0 Maccy BertectB: Ca(OH)2, BaSO4, CuO;

2) OnpeaenuTh KaKoe YHUCII0 MOJIEKYIT coaepuTcs B 3 Mojib HoSOg;

3) Ompenenuth Maccy 3 moib Op;

4) Berunciauth sxBuBanenTHbie Maccsl BemecTB: HCl, NaOH, CaSOqy;

5) Bsruucnuth MaccoBbie 1071 (B %) anemenTtoB B BemectBax:MgO, CuSOsy;

6) CkoJIbKO MOJIb aMMHAKa COJIEPKHUTCS ITPU HOPMAIBHBIX yCIIoBHsIX B 10 J1 eMKocTH?
2 BapuMaHT

1) Haiitu oTHOCHTENIBHYIO MOJIEKYIIsIpHYIO Maccy BemiecTB:Fe(OH)s, KCI, NaxSOsy;

2) OmpenenuTh Kakoe YHUCIIO MOJIEKYJ COAEPIKUTCS B 5 Mouib Fe;

3) Ompenenuth maccy 0,2 Moutb S;

4) Beruncauth S5KBUBaneHTHBIE Macchl BemecTB: KOH, H2S, CuSOs;

5) Beruucnuts MaccoBbie 107u (B %) 31nementoB B BernecTBax:NaOH, KCl;

6) CkoJIbKO MOJIb AaMMHAKa COJIEPKHUTCS MIPH HOPMAIBbHBIX YCIOBHUSX B 15 11 eMKOCTH?

IIpakTuyeckas padora Ne 3. CocTaBjieHue ypaBHeHUIl peakuuii coeIMHEeHUs1, Pa3JIo:KeHusl,
3aMelleHusi, 00MeHa.
3aganue 1. Kakas n3 cxem COOTBETCTBYET peakIusiM oOMeHa:
1) FeClz + KOH —
2) Fe+Cl, —*
3) CuSOs+Fe —»
4) Ho+Np —

3anganue 2. B pesynbpTare Kakoi U3 peakuid ra3000pa3Hble BELIECTBA [IPEBPAIAIOTCS B TBEPIOE BEILIECTBO?
1) NHs + HCI = NH4CI;
2) N2+ 02=2NO0O;
3) H2+ Cly = 2HCI,
4) CaCOs3 = Ca0O+CO0s..

3aganmne 3. Ykaxxute cyMMmy K03 (UIIMEHTOB B YpaBHEHHH, ONMCHIBAIOIIEM PEAKLUI0 OOMEHa:
1) SOz + H20 = H2S0q;
2) 2KCIlO3=2KCI + 30;
3) 2NaOH + MgS0O4 = Mg(OH)3 + 2Na2SO0s4;
4) Zn + CuSO4 = ZnS0O4 + Cu.

3aganue 4. Kakast 3 cxeM COOTBETCTBYET pPEaKIIN COSAMHEHNS?
1) CoHs+Brp —»
to



2) Cu(OH)s; ——
3) CHs+Cl, —
4) Ca(HCOgz), +—>

3aganue S. 3aKOHUUTH YpaBHEHMsI. 3alIMCaTh UX B MOJIEKYJISIPHOM U HOHHOM BHie. ClienaTh 3aKJIIOUEHUE O

BO3MOXHOCTHU IIPOTCKAHHA OTHX peaKHHfI.
1) NA2S+FeSO4 ——
2) NA2CO3+CaCl2 —*
3) HSO4+KOH —>
4) FeS + HCI —
5) HNO; + NaOH —
6) CaCl, + HNO; —
7) CaCOs+HCI —
8) NaNOs + BaCl, —

3aganue 6. Vicnionp3ys coKkpaieHHOe HOHHOE ypaBHEHHE, COCTABUTH MOJIEKYJISIPHbIE YPaBHEHUS pPEaKIIu:

1) H'+OH  —HkO

2) AI(OH); + 3H—> A|3++;|:||2O
3) Pb* +H;S —»PbS + "

4) NHy+ OH ——  NHaf 4 H:0
5) Cr*+30H __, Cr(OH

6) COs> + 2H—» COAH0

IpakTuyeckas padora Ne 4. CocTraBjieHHe peaKkHii HOHHOT0 00MeHa MyTeM COCTABJIEHHS UX MOJHBIX

H COKPAIICHHBIX HOHHBIX ypaBHEHHﬁ

3aganme 1. CocTaBuTh ypaBHEHUs peakIlMd MOHHOTO OOMEHa MEXIy 3aJaHHBIMH BEIIECTBAMH MOJICKYJISPHOH M

HWOHHOH (opme:

| BapuanT: cynbdar Kanus ¥ THAPOKCH, Oapust
THAPOKCHUJT KaJIMsL ¥ XJIOPUI MarHus
KapOOHAT KaJIHs M a30THAs KHCIIOTa
THJIPOKCH/] HATPHUS M CEPHUCTAsI KUCIIOTA.
cynedaT HaTpHs ¥ HUTPAT Oapus
XJIOpUJ JKeNe3a U TUAPOKCHI OapHs

Il Bapuanr: KapOOHAT HATPUS U XJIOPH]] KaJbIIHs
HUTpAT MeIu U cynb(dara xenesa
THJPOKCH]] HATPUS U CEPHOU KUCIOTOH
HUTPAT ATIOMUHHS U XJIOPH/Ia KNS
¢dTopua cepedbpa U CONTHON KUCIOTON
CHJIMKAT HATPUSl U  OPOMUJI MarHus

Il BapuanT: dbocdar kamus u cynbHUT MarHus
XJIOPU/I AIFOMUHHS ¥ THIAPOKCHUJT HATPHS
HUTPAT [IUHKA U TUIPOKCUJT KaJIHs
cepHasi KHCJIOTa U THIPOKCHT JINTHS
KapOOHAT HATPUs U HUTpAT Oapus
XJopu 1HKa 1 Qocdat xamus

3aganue 2. CocCTaBUTh MOJIEKYJISIPHBIE YPaBHEHHUS pPEAKIMH, CYIIHOCTh KOTOPBIX

COKpalICHHBbIC HOHHBIC YPABHCHUA:

I Bapuanr: Zn*+S*=7n S|
Mg?*+2 OH =Mg (OH)z|
2 H*+S?=H,S1
2 H*+20H=2H,0
CO?3+2H"™=H,0+CO>1

Il BapuanT: Fe?*+20H=Fe (OH),|

BbIpaXXacT CJCAYIOIINC



Ag+Cl=AgCl|

Ca?*+S*=Ca$S
H*+OH=H,0

2H++C02'3=H2 COs

I1l BapuanT: Ba**+S0?%,= BaS04|
Cu?*+2 OH'=Cu (OH)2}
2H"+2 OH=2 H,0O
Cr¥*+ 3 OH=Cr (OH)a|
2H*+ CO?3= CO.1+H20

IIpakTuyeckast padora Ne S. Pemmenue 3axanmii Ha npuMeHenne npuHouna Jle-lllarense

1. Jlns Kakux peakiuii MPUMEHUM 3aKOH AelcTBUsA Macc? UTo XxapaKkTepu3yeT KOHCTAaHTa CKOPOCTH PEaKITuu?
2. Kak 00BSCHUTD BIMSAHUE TEMIIEPATYPBI HA CKOPOCTh XUMUYECKOH peakuu?
3. Kak 00BsCHUTH yCKOpEHHE XUMHUECKON peaklny oA neicTBreM KaTanu3aropa? 4. Kakoil ¢pusnueckuii cMbica
nMeeT KOHCTaHTa XUMHUYECKOro paBHOBecus? UTo OHa XapakTepusyer.
5. UeM oTimyaeTcst ICTUHHOE paBHOBecHe oT JokHOro? K xakomy u3 Hux npumenum npumwn Jle-Illarense?
6. Kak m3MeHHUTCsI CKOPOCTH MPSIMOI M CKOPOCTH O0OPATHOM peaKkIiu MpH YBeIn4YeHnH AaBieHus B 3 paza? 2NO + 02
2NO2. IIpousoiiaer nu cMelIeHNne paBHOBECHS?
7. Xummaeckas peaxius npu 10°C 3akanuuBaetcs 3a 8 MuHyT. llpy Kakoil TemmepaType oHa 3aKOHYMTCS 3a 1
MUHYTY TIPH TEMIIEPaTypHOM KO3 PHUIEeHTe paBHOM 27

8. Peaknust unet cornacho ypasHenuto H2 (1) + 12 (1) = 2HI(r). HayanbHble KOHIEHTPALUU PearupyIouX BelecTB
oput paBHbl: [H2] = 0,1 mons/m; [12] = 0,5 monw/n. PaccunTaiiTe KOHIIEHTpaMK BCEX yYACTBYIOIIUX B PEAKITHH
BEILIECTB, MTOCIIE TOTO Kak npopearuposaio 50% Bomopoaa.
9. Ilpu cocrosiaun paBHOBecHs B cucteme: 2502 + O2 2503 koHIEHTpaIMK YYaCcTBYIOIIMX B PEAKIMU BEIIECTB
paBubr: C(SO2) = 2 monb/n; C(02) = 1 mons/m; C(SO3) = 3 mons/n. PaccuntaTh: a) KOHCTAaHTY paBHOBECHS; 0)
ncxoanbpie kKoHteHTparuu SO2 n O2; B) HanpaBlieHNe CMEIICHUS pABHOBECHSI IIPH YBEITMYEeHNH KoHIIeHTparmu SO3

IIpakTuyeckas padora Ne 6. HoMeHK/1aTypa HeOpraHu4ecKux BelleCTB: HA3BAHUE BelleCTBA UCXOAS U3 UX
XUMU4ecKoi GopmMyJibl WIH COCTABJIEHME XUMHYECKOH ()OPMYJIbI MCXO/s1 U3 HA3BAHUS BelleCcTBA 10
mexaynapoanoi (MIOIMAK) win TpuBHaJbHOI HOMEHKJIATYpPe

Ha3zoBure ciienyromme coequHeHUsI:

I Okcenapbl
1. MnyOy

Al>O3
K20
NO
BaO
Cl,0s
SO3
CI’zOs
. SiO,

10. ZnO
II OcHoBanus
Zn(OH),
Cu(OH).
Nb(OH)s
CsOH
Zr(OH).
Co(OH):
Sc(OH);
Pb(OH).
. NaOH

10. Mn(OH):
111 Cpeanue cojamn

1. AgCl

2. NazAsOs3
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Fezss

CI’(C|O4)3

K2COs

PbSO.

Zn3(PO4)2

CuJ,

. Ca(NOs),

10. A|2(CFO4)3
Hanummure ciaeayoime coeTnHeHUs:
OKcHUI KBS
Oxcup yraepoaa (IV)
Oxcun mapranma (1)
Oxcwup xenesa (I11)
Oxcun cepedpa
Oxcun 6poma (VIII)
Oxcun meau (1)

Oxkcun azora (V)
Oxcup 6opa

. Okcun Bogopona

11. Tuapoxcun Oapus

12. Tuapoxcun xpoma (111)

13. T'uppoxcun amoMUHAS

14. T'mppoxcun xene3a (II)

15. T'uppoxcun pyouans
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16. I'mapoxcun BucmyTta (I1I)

17. I'mapoxcun kagmus (1I)

18. I'mapoxcun radguus (IV)

19. I'mapoxcun upuaus (I110)

20. I'mppokcun cTpoHUHUS

21. Cynbdur pyounus

22. bpomun xaamus (11)

23. CuMKaT alfOMUHUS

24. TlepMaHraHaT CTPOHIIMS

25. Hutpwur xenesa (11I)

26. Juxpomat HaTpus

27. Apcenat memu (1I)

28. Anerar xpoma (I1I)

29. dropun UMHKA

30. Cynbdar mapranna (II)
1V Hanumute (opMyabl cIAeTYIONNX COETMHEHMI:

1. mnepmanranat xobanbta (II)
2. oxcup cepsl (IV)

3. ruapokcuy xenesza (I111)

4. docdar menu (1)

5. cepHmcTas KUCIOTA

6. cymsdua xpoma (III)

7. OKCHI JATHSA

8. cunMKar HaTpus

9. THIPOKCHI KaJIbLIU

10. MBIIBSIKOBAS KUCIIOTA

IIpakTHyeckast padora Ne 7. KayecTBeHHbIe peaKkIiii HA HEOPraHMYeCKHe COeANHEeHMS.
3agaua Ne 1. B tpex nponymepoBanHbIX Tpodupkax (Nel, No2, Ne 3) comepkarcsi pacTBOPHI BELIECTB:
a) AMCTWUIMPOBaHHAs BOJA;



OHpeI[CJ'II/ITC C MOMOIIIBIO MHAWKATOpPA, B HpO6I/IpK€ o KaKuM HOMCPOM HaXOJUTCS PACTBOP YKA3dHHOI'O BCIICCTBA.

0) pacTBOp COISHOM KUCIIOTHI,
B) pacTBOp TUAPOKCHUIA HATPHS.

penensemoe | IIpobupka ITpobupka [Tpobupka

Nel Ne2 No 3

BEIIECT

Jobapmsiem

BEIIIECTBO

1) Tlpusnax xumuuecxou | Ilpusnax xumuuecxou peaxyuu | Ilpusnax XUMU4ecKou
peaxkyuu peaxkyuu

BriBon: Xumuueckas popmyna Xumuaeckas dbopmyna | Xumuueckas dhopmyna
BeIIeCTBa- BeIIeCTBa- BeIIeCTBa-

3agaua Ne 2.

B nstr nponymepoBaHHbIX ipoOupkax (Nel, No2, Ne 3, No 4, No 5) comepkaTcss pacTBOPHI BELIECTB:

a) pPacTBOP XJIOpHUIA ATTFOMHUHUS;

0) pacTBOp XJIOPHAA MAarHUST;
B) pactBop xiopuia xenesa (I1);

r) pactBop xmopuaa xenesa (111);

1) pacteop xmopuna mexu (11)

Omnpenenure ¢ MOMOILBIO OZHOTO PEAKTHBA, B MPOOMpPKE MOJ KAKMM HOMEPOM HAXOAUTCS PACTBOP YKa3aHHOTO

BemlecTBa. Pesynbrarel ohopmure B TabmuIe

[Mpobupka IMpobupka [Ipobupka [Mpobupka [Mpobupka
OnpegensemMmoe Nel Ne 2 Ne 3 Ne 4 Ne 5
BEIIIECTBO
HobGaBsnsemoe
BEIIECTBO
1) Ipusnax Ipusnax Ilpusnax Ipusnax Tpusnax
XUMUYECKOU XUMUYecKkoul XUMUYECKOU XUMUYeCcKoll XUMUYECKOll
peaxyuu peaxyuu peaxkyuu peaxyuu peaxkyuu
BriBox: XnuMuaeckas XuMugeckas Xumudaeckas XuMugeckas XuMugeckas
dhopmyia dhopmyia dhopmyna dhopmyia dbopmyna
BEIIEeCTBA- BEIIECTBA- BeEIIECTBA- BEIIECTBA- BEIIECTBA-

CocraBbTe IATH ypaBHEHUH XMMHUYECKUX PEaKUUi B MOJIEKYJISIPHOM, IMOJHON M COKpAIEHHON MOHHOH (opmax.
YKaxkuTe MPU3HAK XUMUYECKON pEeaKIUu.

3agaya Ne 3.

B naByx nponymepoBaHHbIX poOupkax (Nel, Ne2) cogepkaTcst pacTBOPBHI BELIECTB:

a) pPacTBOpP XJIOpHUIA ATTFOMHIHUS;

0) pacTBOp XJIOpUJA IUHKA;

Omnpenenure ¢ MOMOILBIO OZHOTO PEAKTHBA, B MPOOMpPKE MOJ KaKMM HOMEPOM HAaXOAWTCS PAacTBOP YKAa3aHHOTO
BemlecTBa. Pe3ynbraThl ohopMuTe B TAOIHUIIE

IIpakTuyeckast padora Ne 8. Pemienue 3axa4 (Ha M30bITOK/HEJOCTATOK M BBIXO/ IPOAYKTOB
peakuumn).

3agaua 1. Ha 200 r 10%-ro pacTBOpa cepHOi#l kucaoThl nojeicrBoBanu 40 r okcuaa amoMunus. Haliaure maccy
00pa30BaBIIICHCS BOJIBI.

3agaua 2. Ha 40 r oxcuma menu(ii) moaeiicTBOBaIM pacTBOPOM CEPHOM KUCIIOTHI, comepKaniuM 49 r 6e3BOAHOTO
BemlecTBa. Haiinure Maccy oOpa3oBaBIueiics COTH.

3agauga 3. Ha 300 r 20%-ro pactBopa xiopuna HaTpus rnoaericteoBanu 100 T 10%-ro pacTBopa HuTpaTa cepedpa.
Hatigure Maccy ocajka xjopuja cepeopa.

3agava 4. Ha 40 r amomunus, conepxkamero 10% npumeceit, nogeiictsoBanu 100 r 10%-i consiHOM KUCIIOTBHI.
Harigure Maccy 00pa30BaBIIErocst XJI0puIa aTlOMUAHUSL.

3agaua 5. K 100 mu 10%-ro pactBopa ruapokcuia Kajaus mioTHocTthio 1,11 r/mi npubasuiu 200 mun 28%-ro
pacTBopa a30THOH KHCIOTHI IIOTHOCTHIO 1,21 r/mi. Haiiante Maccy oOpa3oBaBLIeHCS cOIH.



3agaya 6. K 400 mu 20%-ro pactBopa kapOoHaTta HaTpus ¢ IUIOTHOCTHIO 1,18 r/mMm mpubaBuiam pactBop,
conepxxamuii 40 T CONMTHOM KUCIOTHI. HalimuTe Maccy XJiopuma HaTpusl.

Kputepun onenkn:

5 OamaoB BBICTABISICTCS, €CIIM paboTa BBIIOJIHEHA B IIOJHOM OOBEMe ¢ COONIOACHWEM HEOOXOIUMOM
nocneaoBaTenbHOCTH. CTyIeHT paboTall HOTHOCTHIO CAMOCTOATENBHO: TTIO00pa He0OOXOUMBIE /IS BBITOTHEHHS
npeniaracMbplx  pabOT HWCTOYHMKH 3HAHUM, TIOKa3add HEOOXOIMMBIC JUIsi TIPOBCACHHS MPAKTHYCCKUX U
CaMOCTOSITETHHBIX Pa0OT TEOPETUIECKUE 3HAHWS, TPAKTHUECKE YMEHHS U HaBbIKU. PaboTa opopmiieHa akKypaTHo,
B ONTHUMAaJbHON Ui ¢uKcauuu pe3ynbpraToB ¢opme. Dopma ukcanym marepuanoB MOXKET OBITH MpeioKeHa
MperoAaBareseM Wil BIOpaHa CaMUM CTYAECHTOM.

4 Gansa BBICTABISIETCS, €CITH paboTa BBHITIOTHEHA CTYIEHTOM B TIOJTHOM 00BbEME U CAMOCTOSTENBHO.

JlonmyckaeTcs OTKJIOHEHHE OT HEOOXOJUMOH MOCIIeI0BaTEIbHOCTH BBITIONHEHHSI, HE BIUIIONIEE HAa MPaBUILHOCTh
KOHEYHOTO pe3ynbTaTa (IlepecTaHOBKa MyHKTOB THIIOBOTO TIaHA TPY XapaKTEPUCTHUKE OTEIbHBIX TEPPUTOPUI HITH
CTpaH | T.1.).

Hcnonp30BaHbl yKa3aHHBIE TIpenojaBaTelleM WCTOYHUKK 3HAHWW, BKIFOYAas CTPaHUIBl arjiaca, TaOINWIBl W3
MIPIIOKEHUS! K Y4eOHWKY, CTPaHWIBI W3 CTAaTHCTUYECKHX COOpHUKOB. PaboTa mokaszana 3HaHHE OCHOBHOTO
TEOPETUYECKOr0 MaTepraa U OBlIaIeHuEe YMEHUAMH, HEOOXOUMBIMU TSI CAMOCTOSITEIILHOTO BHITOTHEHNUS Pa0OTHI.
JlommyckaroTcsi HETOYHOCTH M HEOPEXKHOCTh B 0O()OPMIIEHUN PE3YIIhTaTOB PAOOTHI.

3 Ganna BeICTaBIIsIETCS, €civ paboTa BBITIONHEHA M 0opMIIeHa CTYACHTOM C IIOMOIIBIO MPETOIaBaTENsI UIIK XOPOILIO
MOJITOTOBJICHHBIX M YK€ BBITIOJHMBIIMX Ha "OTIHYHO" AaHHYIO paboTy cTyneHtoB. Ha BeimomHeHune paboThI
3aTpadeHO0 MHOTO BpeMeHH (MOXXHO [aTh BO3MOXKHOCTH JOAeNaTh padory goma). CTymeHT MoKa3al 3HaHHS
TEOPETUYECKOT0 MaTepuasia, HO HCIBITBIBA] 3aTPYAHEHHUS MPH CaMOCTOATEILHOW paboTe C KapTaMu arjaca,
CTaTHCTUYECKHUMH MaTeprallaMH, reorpapuaecKuMi HHCTPYMEHTaMHU.

2 Ganya BBICTaBISETCS B TOM CJIydae, KOT/ia CTYACHT OKa3aJCsl He MOJTOTOBICHHBIM K BBIMOJIHEHUIO STOH PadOTHI.
HonyquHHe PE3YIbTAThl HE MO3BOJIAIOT CACIATh NPAaBUJIbHBIX BEIBOAOB U MOJITHOCTBIO pACXOOATCA C MMOCTaBJICHHOM
nenpto. OOHapyXeHO IDI0XOe 3HAaHWE TEeOPEeTHYEeCKOTO MaTepuana M OTCYTCTBHE HEOOXOIUMBIX yMEHUH.
PyKOBO}ICTBO 1 ITOMOIIb CO CTOPOHLI NPEIOAABATEIIA U XOPOIIO MOATOTOBJICHHBIX CTYACHTOB He3(b(beKTI/IBHLI n3-3a
TJIOXOW TOJATOTOBKH CTY/IEHTOB.

CTy,Z[eHT B TCUCHHUC ceMeCTpa JOJIPKCH BBIITIOJIHUTHBCE HpaKTI/IT-IeCKI/Ie 3aJaHUS.
TecToBBIC 3a1aHUA:

1. K kakoMy KJ1acCy HEOpraHUYeCKHX coefnHeHuit orHocurcst Mg(OH)2?
A. OCHOBHBIE COJIH

B. ocHOBHBIE OKCHIBI

C. ocHOBaHUs

D. amdoTepHbIe THAPOKCHIBI

2. K xakoMy Kiraccy HeOpraHU4ecKux coequHeHni otHocutcs P2057
A. KUCTIOpoaOCcoepIKaIias KUcIoTa

B. HecoseoOpa3yromuii OKkcuI

C. KHUCIIOTHBII OKCHJT

D. cpennsis conn

3. Kakosa ¢opmyna guruapodocdara HaTpus?
A. Na3PO4

B. Na2HPO4

C. NaH2PO4

D. NaPO2

4. dopMmyJia KUCIIOTHOT'O OKCH/Ia, COOTBETCTRYoMIEro kuciiore H3POA4:
A. P205

B. P203

C.PH3

D. H3PO3

5. Kakoe coequaeHue SBISETCS PEICTABUTEIIEM KUCIOPOIOCOACPKAINUX KACTIOT?



A. H2S03
B. HCI
C. H2S
D. SO2

6. KaKOG COCAUHCHUC ABJISICTCA MPEACTABUTCIICM HEPACTBOPUMBIX OCHOBaHI/II\/'I?
AKOH

B. NaOH

C. Fe(OH)2

D. NH40H

7. YKaxuTe psall COEAMHEHUN, COAEPKAIINN TOJIBKO pacTBOPHUMbIE OCHOBAHMS:
A. KOH, Ca(OH)2, NaOH

B. KOH, Fe(OH)2, Fe(OH)3

C. Zn(OH)2, KOH, Ca(0OH)2

D. NaOH, KOH, Ba(OH)2

8. Onpexnenute tun comn KHSO4:
A. cpenrsist

B. ocHOBHas

C. cMemanHas

D. kucnas

9. Onpenenute T coau (CUOH)2CO3:
A. cpennss

B. ocHOBHas

C. cmemanHast

D. kucnas

10. YxaxuTe psizl, comepKaiuii TOIBKO KUCIOTHBIE OKCHBL:
A. Na20, CaO, CO2

B. SO2, CuO, CrO3

C. Mn207, CuO, CrO3

D. SO3, CO2, P205

11. K xakoii rpynne okcunoB otHocurest BaO:
A. HecoseoOpasyromue

B. amdorepHbie

C. ocHOBHBIE

D. xuciorHbIe

12. C KaKHM M3 IICPCYNCIICHHBIX BCIICCTB 6yz[eT B3aHMOI[eI710TBOBaTB TUAPOKCHU/ KaJIUA:
A. Na20

B. SO3

C. Ca(OH)2

D. NaCl

13. Kakoe 13 BELIECTB ITPU PACTBOPEHHH B BOJIE 00Opa3yeT KHUCIIOTY:
A. NaCl
B. CaO
C.S03
D. NH3

14. C pa3zb6aBineHHOM CepHON KUCIOTOW MOKET B3aUMO/ICHCTBOBATH:
A. Ag
B. Fe
C.Cu
D. Pt

15. Enxue ménoun o0Iaaar0T CBOMCTBOM pa3pyIliaTh PACTUTEILHBIC U KUBOTHBIC TKaHH. TakuMu CBOWCTBaMHU HE

o0Oyagaer:
A. NaOH



B. KOH
C. LiOH
D. Cu(OH)2

. YKaxkuTe BelIecTBO, KOTOPOE B PACTBOPE MOTHOCTHIO PaciagacTcsi Ha HOHBI.
KapOOHAT KaJbIus
BOJIA
CepHasi KUCIIOTa
TUAPOKCH]T IMHKA

COow>»z

. Ykaxute BCHICCTBO, paCTBOP KOTOPOTO HE IMPOBOAUT SHGKTpI/I‘IeCKI/IfI TOK:
XJIOPH]T MarHUS
cynbdar Gapust
THJIPOKCHJT HATPUS
XJIOPOBOAOPOJT

COow>3g

—_
o0

.K QJICKTPOJIUTAM OTHOCHUTCA:
H2
MgO
Cu(OH)2
Na2S04

OOwP

19. K HeanekTpoauTaM OTHOCUTCSL:
A. kuciopon
B. HuTpar maraus
C. ruapoxcuj Kaus
D. cynsbun Hatpus

20. KaTHoHbI MeTaJljla U aHMOHBI KMCJIOTHOTO OCTAaTKa 00pa3yloTCs IIPH JUCCOIMALINH:
A. xiopuna cepedpa
B. oxcupa xanpiuus
C. cynbdara kamus
D. runpoxcuna 6apus

21. Yxaxute (HopMyIly BEILIECTBA, IPH IUCCOLHALUN KOTOPOTO B Ka4eCTBE KATHOHOB 00pa3yloTCs TOIBKO HOHBI H+.

A. H2Si03

B. NaH
C. H2S04
D. NaOH

22. K anekTpoauTaM OTHOCUTCS KaXKII0€ U3 IBYX BEIIECTB:
A. xJjopuja HaTpus U XJIOpHU cepedpa

B. rumpoxcua nHatpus u runpokcun xenesa (1)

C. okcun 6apusi M OKCHJT QTFOMHHHUS

D. xapOoHaT HaTpus U KapOOHAT Kallus

23. Vkaxkure psa GopMyII BELIECTB, TP JUCCOIMAIIMYA KOTOPBIX B KAUECTBE KATHOHOB 00Pa3yr0TCs TOJIbKO HOHBI
METaJIJIOB.

A. AICI3, NaOH, Fe(NO3)3

B. KOH, Cu(OH)2, MgSO4

C. Ba(OH)2, AgNO3, Fe(OH)3

D. CaCO3, AICI3, Mg(OH)2

24, Cymma K03 UIIMSHTOB B YPaBHEHUH IEKTPOIUTUIESCKON JUCCOIMAIINY CYJb(aTa alFOMHHUS PaBHA

A 3
B. 4
C. 5
D. 6



25.
A
B
C
D

3
4
5
6

CymMma k03¢ (pHUIEEHTOB B ypaBHEHHH DJICKTPOIUTHICCKON Trccorraniy aurparta xenesa (111) papaa

HNHcTpyKIus 10 BHINOJTHEHHIO.
[Ipy BBINONHEHWH TECTOBBIX 3aJaHHM OOYYAIONIMKCS IODKEH BHIOpAaTh ONWH WIIM HECKOJIBKO BEPHBIX

OTBETOB U3 MMPEAIOKCHHBIX BAPUAHTOB.

RBRO©oo~NoO~whE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Kputepuu oniennBanus:

- 5 0aJuI0B BBICTABIISIETCS, €CJIM MPABHIIBHBIE OTBETHI AaHbl Ha 85-100% Bompocos

- 4 Gasuta BBICTABIISICTCS CTYICHTY, €CJIU NIPABUIIbHbBIE OTBETHI AaHbl HAa 65-84% BompocoB

- 3 Gajuta BBICTABISCTCS CTYICHTY, €CJIU NIPaBUIIbHbBIE OTBETHI AaHbl Ha 50-64% BompocoB

- 2 Gayuta BBICTABISICTCS CTYICHTY, €CIIU TPaBUJIbHBIE OTBETHI AaHbl Ha MeHee 50% TecTOBBIX 3aJaHui

Tembl JOKJIAA0B 10 AUCHUILIMHE XUMMUSA:
buoTexHonorus u reHHas WHXXeHepus — TexHoiaoruu XXI Beka.
HanoTtexHo0rus Kak MpUOPUTETHOE HAPABICHNUE PA3BUTHUS HAYKU U IIPOU3BOJICTBA.
CoBpeMeHHbIE METOIbI 00e33apakKUBAHHS BOJIBI.

AJNIOTpONHS METAJUIOB U HEMETAJIOB.

Kusnb un nesrenpHocTh .M. Menpaeneena.

«ITeproauueckomMy 3aKOHy Oyayliee He TPO3UT Pa3pyIICHUEM. ...

Cunres 114-ro anemenTa — TpuyM@ pOCCUICKUX (HPU3UKOB-SAESPIIUKOB.
H3oTonsl Bomopoaa.

Hcnonp3oBanue painoaKTUBHBIX U30TOMOB B TEXHUYCCKUX IIEIISIX.
PeHTreHoBCcKOE U3MyY€HUE U €ro UCHOIb30BAHNUE B TEXHUKE U MEAUIIMHE.
PactBOpEI BOKpYT Hac.

Boga kxak peareHT 1 Kak cpena Juisi XkMUYECKOTO IpoIiecca.

Turmel pacTBOPOB.

Kuzns u nearensHocth C. AppeHuyca.

YcrpaHeHue )KeCTKOCTH BOABI HA TIPOMBIIIICHHBIX MTPEANPUITHSIX.

CepHas KHUCIIOTa — «XJIe0 XUMHUYIECKON MPOMBIIIIICHHOCTH.

Hcnonp3oBanne MUHEPATBHBIX KUCIOT HA MPEATIPUATHIX PA3ITUIHOTO MPOQHIIS.
[ToBapeHHas COMb KaK XUMUYECKOE CHIPBE.

MHoronukuii KapOOHAT KaJbIMs: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.
[IpakTHyeckoe MpUMEHEHNE dIEKTPONIH3a: paQUHHPOBAHNE, TATHBAHOIUIACTHKA, TATBBAHOCTETHSI.
Hcropus noiayyeHus: ¥ NpoOU3BOJACTBA ATIOMUHUSL.

DJIEKTPOIUTHUYECKOE TIONyYeHE U paQUHUPOBAHNUE MEJIH.

Kuznp u gesrenpHoCcTs I JI3BH.

BuptyanbHoe MOETMPOBAHUE XUMUYECKUX IPOLIECCOB.

WuepTHbIC WM 0JIaropoiHbIE Ta3kl.

Poxnaronue cosu - raJloreHsl.

3amuTa 030HOBOTO 3KpaHa OT XUMUYECKOT'0 3arpsi3HEHUSL.

Peakuus ropenus B ObITY.

Hctopus miBeACKON CIIUYKH.

MuHepaibl ¥ TOpHBIE TIOPOJIbI KAK OCHOBA JINTOC(EPHI.

OxpaHa OKpy>Karolel cpeibl OT XUMHUYECKOTO 3arps3HEHMSL.

Kocmernueckue renu.

Posib MeTalsI0B B UCTOPUU YETOBEYECKOU IIMBUIIU3AIUH.

Hcropust pa3BUTHS YepHOU METAJUTYPIUH.

Hctopus pa3BuTHS IBETHONW METAJLTYPTHU.

CoBpeMeHHOE METAILTYPrHIECKOe TPOU3BOJICTBO.

Poxp MeTannoB u crjiaBoB B HAYYHO-TEXHUYECKOM IIpoOrpecce.

Koppo3ust MeTamioB u criocoOb! 3aIUTHI OT KOPPO3UH.

Kpatkue cBeneHus Mo HCTOPHUH BOZHUKHOBEHHSI M PA3BUTHSI OPTAHUYECKON XHMUH.
Kuznsb u nearensHocts A.M. byTineposa.

Burtanusm u ero kpax.

Posb oTeuecTBEHHBIX YUCHBIX B CTAHOBJICHUH M PA3BUTHH MUPOBON OPTaHMYECKON XHMUH.
CoBpeMeHHBIE TIPECTABICHHSI O TEOPUU XUMHIECKOTO CTPOCHHSI.



44, JKOIOTHICCKHE aCTIEKThI HCIIOIH30BAHUS YTIECBOIOPOTHOTO CHIPHSI.

45. DKOHOMHYECKHE AaCHEeKThl MEXIYHApOAHOTO COTPYAHMYECTBA MO HCIIOJIB30BAHHUIO YTIIEBOJOPOIHOTO
CBIPBAL.

46. XuMHs yTI€BOIOPOIHOTO CHIPhS.

47. YrneBoaopoIHOE TOIUIMBO, €r0 BUIBI M Ha3HAUYCHHE.

48. CuHTeTHUYECKUE KayuyyKH: UCTOPHS, MHOTOOOpa3He 1 MePCHEKTHBEI.

49. Pe3snHOTEeXHHYECKOE MMPOU3BOJICTBO U €r0 POJib B HAYYHO-TEXHUUECKOM IpOrpecce.

50. [IpumeHeHne apoMaTHIECKUX YTIIEBOJOPO/IOB.

51. ApomaTmueckure yriieBOJOPOABI KaK ChIPhE TSI TPOU3BOICTBA MTECTHIIHIOB.

52. HedTp 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aWMOBBITOJTHOTO MEXIyHAPOAHOTO COTPYIHHUYECTBA.

53. CBapouyHO€e IPOMU3BOJICTBO U POJIb XUMHH YTIIEBOJIOPOIOB B HEM.

54. MetaHomn: XxeMOGHIHSI ¥ XeMOpOoOHs.

55. DtaHon: Benuuaiimee 6Jaro U CTpamrHoe 3J10.

56. AJKOTONM3M U €To MPO(HUIAKTHKA.

57. IlpuMeHeHre MHOTOATOMHBIX CITHPTOB.

58. dopmanbaern Kak OCHOBA MTOMYYCHHUS BEIIECTB U MAaTEPHAJIOB.

59. MypaBbHHasI KUCIIOTA B IPUPO/JIE, HAYKE U MTPOU3BOJCTBE.

60. HMcropus ykcyca.

61. Mpia: nponnioe, HacTosIIee, OyayIee.

62. CpexncrBa rurueHbl Ha OCHOBE KHUCIOPOACOACPKAIIUX OPTaHHYECKUX COCTUHEHUH.

63. Cunrernueckue motomue cpenctsa (CMC): mOCTOMHCTBA U HEJTOCTATKH.

64. CnoxxHbie 23 UPHI ¥ UX 3HAYCHHE B IPUPOJIE, OBITY U TPOU3BOJICTBE.

65. JKupbl Kak NPOAYKT MUTAHUS U XUMUYECKOE CBHIPhE.

66. 3amMeHa )KUPOB B TEXHUKE HEMHUILEBBIM CHIPHEM.

67. HexBaTka IpoJ0BOIBCTBUS KaK TII00aIbHAsI TPO0IeMa YeI0BEYeCTBA U IIYyTH €€ PEIIeHHS.

68. YrieBobl M UX POJIb B XKUBOW MIPUPO/IE.

69. CtpoeHue TIIIOKO3bI: UCTOPHSI Pa3BUTHUS MPEICTABICHUN H COBPEMEHHBIE BO33PEHUSI.

70. AMMHMaK 1 aMAHBI — OECKUCIIOPOIHBIE OCHOBaHUSI.

71. AHMIMHOBBIC KPAaCHUTEIH: HCTOPHS, IPOU3BOJICTBO, TIEPCIIEKTHBA.

72. AMUHOKHCIOTBHI — aM()OTEpPHBIE OPTaHUYECKUE COCAMHEHHS.

73. AMUHOKHCIIOTHI — «KAPITHYUKI» OEIKOBBIX MOJIEKYIL.

74. CuHTeTHYEeCKHE BOJIOKHA Ha aMMHOKHCIOTHON OCHOBE.

75. VcTopust OTKpPBITUS CTPYKTYPBI OCITKOB.

76. «XXu3Hb 3TO c1ocob CyIIeCTBOBAHHS OCITKOBBIX TEIl. ..».

77. CTpyKTypHl O€JIKa U €ro JeCTpyKTYpHUpOBaHHE.

78. buonornueckue GpyHKINN OEITKOB.

79. CIIU u ero npoduinakTuka.

80. dedummt Genmka B MUIIEBBIX MPOAYKTAX W €r0 MPEOIOJICHHE B paMKaX IJI00aNbHOM MPOI0BOJILCTBEHHOM
MPOTPaMMBI.

Kputepun ouennBanus:

5 6ans0B BbICTABJIsETCH, €CIIH JOKIA]] COAEPKUT COOCTBEHHBIE B3MIISIBI OOYYaIOIIErocss Ha mpoliemy,
oOydaromuiics TIyOOKO W MOJHO paccMOTpeN TOAHATYIO MpoOiieMy, TOKa3al YMEHHE BBIIENATh TJABHOE,
aHAJIM3UPOBATh, CyMEJ MPaBWIBHO OTOOpaTh (DaKTHYSCKUH Marepual i apryMEHTAllMH, IOKa3al YMEHHE
CpaBHUBATh pedepupyeMble MCTOYHUKH, Pa3HbIE TOYKH 3pEHHs, TeMa HaydYHO OOOCHOBaHA. JaHbl OTBETHl HA
JOTIOJIHUTEIIBHBIE BOMIPOCH. JlOKIIa HalMCaH MPaBWIBHBIM JIUTEPATypPHBIM S3BIKOM, IPaMOTHO 0(OpPMIIEH.

4 0aJJ1a BBHICTABJISIETCS, €CITH JOKIIA COACPKUT COOCTBEHHBIE B3MIIs/IbI 00yYaroIerocst Ha mpo0ieMy U ero
BBICTYIUICHUE CONPOBOXKIACTCS apryMEHTalluel TOYKH 3pEHHs] HICTOPHKOB MM TTOJTUTHYECKHX JeATeNel, HO He JTaHbI
OTBETHI Ha JIOTIOJTHUTEIIbHBIE BOIPOCHL.

3 0Ganna BBICTaBISIETCA €CIIM JIOKJIQ[ YAaCTHYHO COJEPKUT COOCTBEHHBIE B3IIIAABI OOydYaromierocs Ha
npoOJieMy, B paboTe IPUBOJNTCS TOJIBKO OJIHA TOUKA 3PEHHUS Ha POOJIEMY, CYTh IPOOIEMbI PACKPBITA HE TIOTHOCTHIO;
OTBETHI Ha JIOTIOJTHUTEIIbHBIE BOIPOCH! HE IAHBI.

2 0aJJ1a BBICTABISIETCS B TOM CJIydae, KOTJIa TOMHITas IpodiIeMa pacKphiTa HEJOCTATOYHO TIOJTHO, HE BCET/Ia
MIPaBUIIBHO BBIJIENAETCS TTIaBHOE, Oe/ieH (haKTHUECKHI MaTepralt, Majio CIIOIb30BAHO JOMOIHUTENFHON INTEPATypPHI.
Hoxnan ohopmiieH HeNpaBUIBHO: UMEIOTCS HapyLIeHus Joruku. Hamucan rpamotHo.

CTyneHT B TeUEHHE CEMECTPa MOXKET MOATOTOBUTHIO 2 TOKJIAI0B.

3. MeTonnuyeckne MaTepUAJIbl, ONpeAesoIye NPoueaypbl OleHMBAHUSA 3HAHUI, YMEHH, HABBIKOB
U (1JIM) ONMBITA AeSATeTbHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOpMUPOBAHUA KOMIIeTeH Mt

IIponienypa oneHWBaHHUS 3HAHWHA, YMEHHWH, HABBIKOB WM (WMJIM) OMBITA JESTEIHHOCTH, XapaKTePU3YIOIMINX
sTarbl (GOPMHUPOBAHUS KOMIIETEHIUH COCTOUT U3 TEKYILETO KOHTPOJISL.



Tekyumuidi KOHTPOJb  YCIICBAEMOCTH TMPOBOJUTCS C  KCIOJNB30BAHUEM  OIIGHOYHBIX  CPE/CTB,
MPEJCTABICHHBIX B I1. 2 IAHHOTO MPUIOKEHUs. Pe3ybTaThl TEKYIIero KOHTPOIIS JOBOJISTCS JIO CBEICHHS CTYICHTOB
70 TIPOMEXYTOYHOM aTTeCTallMd W YYUTBHIBAIOTCS MPHU OICHUBAHWM 3HAHWN, YMCHHN, HABBIKOB U (MJIH) OIBITA
JIeSITEITBHOCTH.



IIpuioxenune 2
METOJUYECKHME YKA3AHUSA U1 OBYUYAIOIINXCA 11O OCBOEHUIO JTUCHUITVIMHBI (MOYJISA)
OV/JI. 12 Xumus

MeTtoaudeckneyKazaHusISICTyAeHTOBIooCcBoeHAomucInH OV /][, 12 XuMuAABISAIOTCAYACTRIO pabodeit
MPOTPaMMBIJUCIUIUIMHBI(TPUIOKEHUEMKpaboueHporpamMmme).

PaGouass mporpaMMaTuCIMIDIHHBIYTBEPKIAETCIIUPEKTOPOM KOJUIEIKa su3ydeHus nncuminaer OVl 12
Xumus. OnpeaenseTnennn3a aduANCIUTUIHHEL (POPMHUPYEMBIEBX 0/1eee N3y deHUIKOMITE TEH TN X KOMIIOHEHTHI,COIepKa
HUEH3y4aeMOoroMaTepHania, BUAbI3aHATHHHOOBEMBBIICIIEMOT0y4eOHOTOBPEMEHH, 2 TaKxke
MOPSIOKU3yYeHUsIMIIpenioaaBanusydeoOHon aucuuruiuabl OY 1. 12 Xumus.

Paboras ¢ paboueii mporpaMMon AUCIUTUIHHBL,HEOOX0IUMO 00paTuTEBHUMaHUEHACIIE Ty OIIIee:

—HEKOTOpBIEPa3IEIbIUINTEMbIIUCLHUATIINHBI OVI. 12
XuMmusiHepa3OnuparoTCSIHATICKINAX, ABBIHOCATCSIHACAMOCTOSTEIbHOCH3YUeHUETIOPEKOMEH Ty eMOydeOHOMITTEpaTypeny
4eOHO-METOTHUECKIMPa3padOTKaM;

—Co/Iep >KaHNETEM,BRIHECEHHBIXHACAMOCTOSTEIhHOEN3ydeHIE,BOOI3aTEIbHOMITOPSTKEBXOIUTCOCTABHOMYACTHIOB
TEMBITCKYIICTOUITPOMEIKYTOYHOT'OKOHTPOJIA,

Juis  TONTOTOBKM K  TEKYIIEeMy  KOHTPOJIO  CTYACHTHI ~ MOTYT  BOCIOJB30BATHCA  OIIEHOYHBIMH
cpencTBaMu,pencTaBieHHsIMA B [punoxennn 1 k pabodeii nporpamme quctumminabl OY /1. 12 Xumust.

1. OnucanuenocaenoBaTebHOCTHACHCTBHIICTY/IEHT

[puctynass k wzydenuto gaucuuiuivabl OY /. 12 XuMusIHEoOX0AMMO B MEPBYIO OYEPeIh O3HAKOMHUTHCS C
coJepkaHueMpaboueii  mporpaMMmbl  AUCUUILIMHBLTAEBpa3aene«CTpyKTypa W COAEpKaHHE  AMCHUIIIMHEL
(Momy1ns)»npuBeieHOOOIeepacIpeAeTICHNEYACOBAY JUTOPHBIX3aHATHICAMOCTOATEIbHOHPAOOTHIIIOTEMAaM AUCLIUIIIINH
bl UBUIAM3aHITHH.

3a10roMycrentHoroocBoeHu AUCIUIUIMHEIOY 11, 12
XUMUSISIBIACTCAIIOCEIIEHUETICKIMTOHHBIX 3aHTHHUBBIIOTHEHUETIPAKTHIECKUXPAa00T, TAKKAKIIPOITYCKOJHOT 0,aTeMO0iee
HECKOJIBKMX3aHATUI MOKET OCIIOKHUTBOCBOCHHEPA3AETIOBKYpCa.

JlekMUIMEroTIENbI0aTECUCTEMATU3NPOBAHHBICOCHOBBIHAYYHBIX  3HAHUHTIOCOAEpKaHUIOAUCIUILTHHEL OV /1.
12 Xumus.[IpunzyueHnunnpopaboTKkeTeopeTHIeCKOroMaTepraianeo0X 0 IuMo:

—  TIOBTOPHUTH  3aKOHCIIEKTHPOBAHHBI  Ha  JIEKHIMOHHOM  3aHATHM  MaTepual H  JOIMOJHUTHETO
Cy4E€TOMPEKOMEHI0BAHHOMIIO JAHHOM TEMEIUTEPATYPBIL;
—TIPUCAMOCTOSATEIHbHOMU3YyYEHUUTEOPETHIECKON TEMBITIOITOTOBUTHKOHCIIEK T, UCIIONB3Y I PEKOMEHI0BaHHBIEBPAO 0

el mporpaMMe TUCIMIUIMHBUIMTEPATYPHBICHCTOYHUKUUAIEKTPOHHBICOOPA30BaATEIbHBIEPECYPCHI.

[IpakTnueckne 3aHATHANIPOBOJATCACLEINBIOYTITY OICHUSIN3aKPEIICHUA3HAHUM, 10Ty YeHHBIX HAIEKLIUSX, B
MpoIiecce caMOCTOSATENFHON paboThl ¢ y4eOHOH TUTepaTypon.

B xoze mpaktrudeckoro 3aHATHS 00y4arolIuecs BBIIONHAIOT OJHO MPAaKTHYECKOE 3aJaHHe MOJ PyKOBOJICTBOM
IpernogaBarens B COOTBETCTBUH C U3y4aeMbIM COJep)KaHHUEeM yueOHOro MaTepuana.

BrinonHeHre 00y4aonMucs MPakKTHYSCKUX 3aJaHUi HAallPaBJIeHO Ha!

- 00001IeHne, CHCTEMAaTU3aINI0, YIIyOJeHHe, 3aKpeIUICHHWE IIONYYEHHBIX TEOPETUUECKUX 3HaHUM o
KOHKPETHBIM ~ Te€MaM  JTUCLUILIUHBL

- ¢opMHpOBaHHE YMEHHH NPHUMEHITH IIOJyYEHHBIC 3HAaHUS Ha MPaKTHKe, pealu3alui0 EIUHCTBA
HMHTEJUIEKTYaJIbHOM U PAKTUYECKOMN AESITEIBHOCTH;

- BBIpa0OTKY NpU pEIICEHUH I[IOCTaBICHHBIX 3aJad TaKUX MPOQECCHOHATIBHO 3HAYMMBIX KaudecTB, Kak
CaMOCTOSATEIbHOCTb,  OTBETCTBEHHOCTD, TOYHOCTb, TBOpYECKas MHULIMATHBA.

2. CaMoCTOSATeILHASIPAGOTACTY/IEHTA

CamocrosTensHast pabota - 3TO0 BHJ Y4eOHOH JeATENFHOCTH, MpeJHAa3HAYCHHBIH JJIsl MPHOOpETeHUs] 3HAHWM,
HaBBIKOB ¥ YMEHHHA B 00beMe M3ydaeMoi AUCITUIUIMHEI corjiacHo TpeboanusmM ®I'OC cpeanero mpodeccrnoHaaIbrHOTO
00pa3oBaHMsl, KOTOPHIH BBIMOJHAETCS O0YYalOUIMMUC HHIUBUYaIbHO U IPEAIONaraeT akTUBHYIO POjb CTYJICHTa B €€
OCYIIECTBIEHUH U KOHTPOJIE.

Lenu camocTosTeNnbHOM PabOTHI:

— CHCTEeMaTH3alysl U 3aKpEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUI U MPaKTUYECKUX YMEHUN CTYAECHTOB;

— yriy0JeHne U paclIupeHne TeOPETUIECKUX 3HAHUIA;

— (opMupoBaHne yMEHHIl HCHOJIB30BaThb HOPMATHBHYIO, IPAaBOBYIO, CIPABOYHYIO JOKYMEHTALHI0 U
CHEMATBHYIO JTUTEPaTypy;

— pa3BUTHE TIO3HABATEJbHBIX CHOCOOHOCTEH M AaKTUBHOCTH CTYJIEHTOB: TBOPYECKOH HMHUIMATHUBHI,
CaMOCTOSITETbHOCTH, OTBETCTBEHHOCTH M OPTraHU30BAHHOCTH;



— (dopMupoBaHHE CaMOCTOSTEIFHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO
U caMOpeai3alig;

— BOCHHTaHHE CaMOCTOSATEIBHOCTH, KaK JIMYHOCTHOTO Ka4ecTBa Oy IyIIero CrenuaIncTa;

— pPa3BUTHE UCCIIEIOBATEIbCKUX YMECHHUH.

CamocTosTenpHaspadbotactyaeHTanoydeonoiancumumaeOVY 1. 12 XuMusBBIIOTHSIETCS:

— CaMOCTOATCIIbHOBHEpACIIUCaHUs y‘le6HI)IX3aH$ITI/II71;
- CI/ICHOJ'ILSOBaHI/ICMCOBpeMCHHLIXO6pa3OBaTCHBHBIXTeXHOHOFHﬁ;

— TapaJyIeIbHOMBOB3aUMOICHCTBUUCAY AUTOPHBIMU3AHI TUSIMU.
Bormpocsr, He paccMOTpeHHbIE Ha JIEKIUAX W MPAKTUIECKUX 3aHATHUSAX, JOJDKHBI OBITh M3yUEHBI CTYJEHTAMH B
XO0JIE CaMOCTOSITENTFHOU paboThl. B xome camocTosiTensHONW pabOThl KaXAblil CTYIEHT 00s3aH MPOYUTATh OCHOBHYIO U
JOTIOMHUTENBHYIO JIUTEPATYpy MO HM3y4yaeMON TeMe, NOMOJHUTh KOHCIEKTHl JICKIHUHA HEIOCTAIONIUM MaTepHaIOM.
BrinmuckamMu 13 PEKOMEHIOBAHHBIX IIEPBOUCTOYHUKOB. BBIIENIUTH HEMOHSITHBIE TEPMUHBI, HANUTH UX 3HAYCHUE B
SHIMKJIONETHIECKUX CIOBAPIX.

3. PexomenpanuunopadorecauTepaTypoiuncTOYHUKAMU

PaGorycnuTepatypoiicienyeTHadYMHATECaHATTH3apadoueit MIPOTPaMMBI TACITUTUTIHBI OVY. 12
XHUMUS,COIEPIKAIICHCITUCOKOCHOBHOM U JIOTIOJIHUTEIIEHOM JTUTEPATYPHI.
B ciydae BO3HUKHOBCHHS 3aTpyIHCHHUN B MOHUMAaHHUU y4eOHOTO MarepHana

CIIeAyeTOOPaTUTHCAKIPYTUMUCTOYHUKAM, [ ICH3JI0KCHIEMOKETOKa3aThCsl 00JIee10CTYTHBIM.
Pabota ¢ nmuTeparypoii He TOBKO MoJie3Ha Kak cpeCcTBO OoJiee riryOoKoro u3ydeHusuooonancuminasr OV /1.
12 XHMH;{,HOHﬂBHﬁeTC;IHeOTI)eMJIeMOI‘/'IqaCTI)IOHpO(beccI/IOHaﬂLHof/'I,ue;ITeJILHOCTI/I 6YZ[YH1€FOBI)IHyCKHI/IKa.



