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1. ACIIOPT MIPOI'PAMMbI YYEFHOI JUCLUILINHBI

Xumust
1.1. O6s1acTh NpUMEHEHNUsI MPOTrPAMMBbI

Pabowas mporpamma ydeOHON NUCHUIUTMHBI «XUMHS» SBISETCS YacThlO OCHOBHOM
npodeccuoHanbHONH 00pa3oBarenbHO mporpammbl B coorBercTBUM ¢ PI'OC CIIO mno
crenuranbHocTy 38.02.03 OneparmoHHas A€ TEIbHOCTD B JIOTUCTHKE
1.2. MecTo IMCUMILIMHBI B CTPYKTYP€ IPOrPaMMBbI ITIOATOTOBKH CIIELUAIMCTOB CPEIHETO 3BEHA:

Vuebnas  muciummaa  BJ1.06 «Xumwus» — sgBasgercs  0a30BOM  JUCLMILUIMHON
obmeobpaszoBarenbHoro mukiaa ydeoHoro miana OITOIT CITO nHa 6Ga3e OCHOBHOTO OOIIETO
o0Opa3oBaHmus C MOJydeHueM cpeaHero obmero oopazosanus ([TIICC3).

1.3. Heau wm 3apauym y4yeOHOW AUCUMIVIMHBI — TPe0OBaHHMS K Pe3yJbTAaTaM OCBOEHMS
AUCHUILINHBI:

Conepxkanne pabodeil mporpamMMmbl y4eOHON JTUCHUIIIMHBIKXHUMHS) HAIpaBiICHO Ha
JOCTUKEHHE CICAYIOUINX LeJIei:
. OCBOEHHE 3HAHUW O XMMUYECKOW COCTaBIISIIOIIECH €CTECTBEHHO - HAYYHOU KAPTUHBI

MUpa, BAKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

L] OBJIAACHUC YMCHUSAMU MNPUMCHATL TOJIYYCHHBIC 3HAHUA  IJId OGBHCHGHHH
pa3H006pa3HHx XMMHYECKHUX SIBICHUUA U CBOUCTB BCIICCTB, OLCHKHU POJIM XMMHU B PA3BUTUHU
COBPEMEHHBIX TEXHOJIOTUN U MOJyYEeHUH HOBBIX MaTepUasoB;

. pa3BUTHE I103HABATEIbHBIX HHTEPECOB U HWHTEIIEKTYyaJIbHBIX CIIOCOOHOCTEH B
nponecce CaMoCTOATCIIBHOTO HpHOGpeTGHHH XUMHUYECKHUX 3HAHUU C UCIOJIb30BaHUEM PA3INIHBIX
HUCTOYHUKOB HH(bOpMaHHH, B TOM YHUCJIC KOMIIBIOTCPHBIX,

. BOCIIUTaHHE yOeXAEHHOCTH B MO3UTHUBHOM POJM XMUMHH B )KH3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOJUMOCTH XHMHUYECKH TIPaMOTHOIO OTHOIIEHHS K CBOEMY 3/I0pOBbIO H
OKpYKarolleH Cpese;

. NPUMEHEHHE TOJTYYEeHHBIX 3HAaHUH W yMEHMH IJs1 0e30MacHOro HCIIOJIb30BaHMS
BEUIECTB U MaTepHaioB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, pPELICHUS
MPAKTUYECKUX 3a/lad B TOBCEIHEBHOW >KHU3HH, NMPEAYNPEKICHUS SBICHUN, HAHOCALIUX BpPE.

3JI0POBBIO YEIIOBEKA M OKPYIKAIOIIEH cpejie.

M 3a]a4:
-IPEAOCTaBUTh KaXJIOMY OO0y4aromemycsi BO3MOXKHOCTb JIOCTH)KEHUS YPOBHS XHMHUYECKUX

3HaHWH, HEOOXOIMMOTO TSI TajbHEUIIEeH YCTICITHON KU3HH B OOIIECTRE;

-00ecreunTh He00X0JUMOE CTPAHE BBITYCKHUKOB, XHMHUYECKAsl MOATOTOBKA KOTOPBIX JIOCTAaTOYHA
Ui TPOAODKEHHS O0pa3oBaHMsT B pa3IUYHBIX HANpaBiICHUSX M JUIA  TPaKTHUECKON
NesITeIbHOCTH, BKJIOUYAs IPETOAaBaHUE XUMHUS, XUMUUECKHE UCCIIeI0OBaHUSI.



-B OCHOBHOM OOIIEM U CpeIHeM OOpa30BaHMHM HEOOXOAMMO MPEAYyCMOTPETh IOATOTOBKY
00ydYaroImuXxcss B COOTBETCTBHU C WX 3alPOCaMU K YPOBHIO MOJTOTOBKH B c(hepe XUMHUYECKOTO
oOpazoBaHusl.

1.4. Pe3yabTaThbl 0OCBOEHUS Y4eOHOM THCHUATIINHbBI

B pesynbrare ocBoeHus nuctMIUIiMHbL «OOIIEeCTBO3HAHME» OOYYAIOMIMNCS JIOJIKEH

OBIIQJIETh CIEAYIOLUIUMU pe3yabTaTaMu O0yUEeHHUS:

JUUYHOCHIHbBIX.

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
OOIIeCTBEHHON HAYKH M MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe KYJIBTYP, a TAKXKE PA3TUUYHBIX
¢dopM 0OIIECTBEHHOTI'O CO3HAHMsI, OCO3HAHUE CBOETO MECTa B MOJIUKYJIHTYPHOM MUDE;

poccuiickasi TpaKIaHCKash WIACHTUYHOCTh, MATPHUOTHU3M, YBXKEHHE K CBOEMY Hapojy,
YyBCTBAa OTBETCTBEHHOCTHU mepen PoauHOH, yBakeHHE TOCYIapCTBEHHBIX CUMBOJOB (Tepo,
draar, TUMH);

rpakJaHCKasl MO3UIMs KaK aKTHBHOTO W OTBETCTBEHHOI'O YJIEHA POCCHICKOTO OOIIecTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE IpaBa U OOS3aHHOCTH, YB@)KAIOLIETO 3aKOH U
NPaBOMOPSIOK, OO0JIAAAIOMIET0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO
IPUHUMAIOILET0 TPAJULMOHHBIE HAIIMOHAJIbHBIE U 00Ie4eI0BEYECKHE T'YMAHUCTHUECKUE U
JNEMOKpPAaTUYECKUE LIEHHOCTH;

TOJICPAHTHOE CO3HAHWE U TIOBEICHHUE B MOJHUKYIBTYPHOM MHPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JUAJIOT C JPYIMMH JIOAbMH, JOCTHUTaTh B HEM B3aWMOIOHHUMAHUS, YYUTHIBAS
HO3WIH BCEX YYACTHHKOB, HAXOAWUTH OOIIME LETU M COTPYAHUYATH JUIL UX JOCTHIKCHUS;
3P PEKTUBHO pazpemmaTh KOH(IUKTHI;

TOTOBHOCTb M CHOCOOHOCTh K CaMOpa3BUTHIO M CaMOBOCHUTAHWUIO B COOTBETCTBHUHU C
00IIeYeIOBEUECKUMH  IICHHOCTSIMH M HJcalaMH  TPaXJAaHCKOro  oOmecTa, K
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITENBHOCTH; CO3HATEIIbHOE OTHOLIEHUE
K HENpephIBHOMY O0pa30BaHUIO KaK YCIOBHUIO YCIEMIHOW MPOPECCHOHAIBHOW U
OOIIIECTBEHHOM I€SATEILHOCTH,

OCO3HAaHHO€ OTHOIICHHE K HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH KaK BO3MOXKHOCTHU Y4YaCTHA B
PCHICHUH JIMYHBIX, OGH.[GCTBGHHBIX, ToCydapCTBCHHBIX, OGH.IGHEII.[I/IOHa.HBHBIX HpOGHGM;

OTBETCTBEHHOE OTHOIIEHHWE K CO3/JaHMI0 CEMbH HAa OCHOBE OCO3HAHHOTO TMPUHSATHUS
LICHHOCTEH CeMEHOM KU3HMU;

MEMAnpPeoOMemHblx:

YMEHUE CaMOCTOSITEIbHO ONpPENENsATh LeJId JEATeIbHOCTU U COCTaBIIAThH IJIaHBI
JEATEIbHOCTH; CaMOCTOSATEIbHO OCYIIECTBIISITh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
JeSITENIbHOCTh; MCIOJB30BaTh BCE BO3MOXKHBIE PECYPCHI JUISl JOCTHKEHHSI MOCTaBICHHBIX
HeNel ¥ peaau3aliy IJIaHOB JIeITeIbHOCTH; BBIOMPATh YCIEIIHBIE CTPATETHH B PA3TUYHBIX
CUTYaLUAX;

BJIQJICHAE HAaBBIKAMH TIO3HABATEIIbHOM, y4eOHO-UCCIIEIOBATETLCKOH ©  TPOEKTHOM
NEeATeTbHOCTH B cdepe OOIIECTBEHHBIX HAyK, HaBBIKAMU pa3pelieHus MpooJieM;
CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSITETbHOMY TTOMCKY METOOB PEIICHUS MPAKTUISCKUX
3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOM HMH(OPMAIIMOHHO- TO3HABaTEIbHOU
JESATCIIBHOCTH, BKIIIOYash yMEHHME OPHUEHTHPOBATHCS B PA3IMYHBIX HUCTOYHUKAX
COLIMAJIIBHO-TIPABOBOM M JYKOHOMHUYECKOH

uH(pOpMallMi, KPUTUYECKH OLIEHMBATh M WHTEPIPETUPOBATH HH(POPMAIHIO, MOTYyYaeMYIO
U3 pa3INYHbIX UCTOYHUKOB;

YMCHHUC HUCIOJIB30BaTh CPCACTBA I/IHq)OpMaI_II/IOHHBIX U KOMMYHHKAIITMOHHBIX TEXHOJIOTHH B



pelIeHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHM3AL[MOHHBIX 3aJa4 C COOJII0JIEHUEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKHM OE30MACHOCTH, THUTHEHBI, pecypcocOepexeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOPMALIMOHHON 6€30I1aCHOCTH;

— YMCHHUC ONpCAC/IATL HA3HAYCHUC U (bYHKI_II/II/I Pa3JIMIHBIX COLUAJIbHBIX, SKOHOMUYCCKUX U
IMPaBOBBIX HHCTHUTYTOB,

— YMEHHE CaMOCTOSTEJIbHO OIIEHWBATh M MPUHUMATh PELICHUS, ONPEAEISIONINE CTPATErHIO
MOBEJICHUS, C YUETOM TPAXKITAHCKUX U HPABCTBEHHBIX IICHHOCTEH;

— BJIAACHUC SI3BIKOBBIMU Cpe,Z[CTBaMI/I — YMGHI/IG SICHO, JIOTMYHO M TOYHO H3JiaraTb CBOIO TO‘-IKy
3p€HI/I}I, HCIIOJIBb30BaATh AICKBATHBIC SI3BIKOBBIC Cpe,Z[CTBa, HOHHTHﬁHBIﬁ annapaT
00I1IECTBO3HAHUS;

nPeOMemHbIX:
-CcopmMupoBaHHOCTH MPEACTABICHUN O XUMHUHM KaK 4aCTH MHUPOBOU KYJIBTYPHI U O MECTE

XUMHUHU B COBpeMeHHOﬁ OUBUIN3alIUH, O CHOCOGaX OMNHCAHUS HAa XUMHYECKOM S3BLIKE SBJICHUU
pearbHOrO MHpA;

-ChopMupOBaHHOCTh TPEACTABICHUA O XHUMHYECKUX TOHATHUAX KaK O BaKHEHIIHMX
XUMHUYCCKUX MOACIIAX, ITO3BOJIAOIINX OIMUCBIBATDh U U3YUATh PA3HBIC IPOUCCCHI U ABJICHUS

- BJ'IaI[eHI/Ie METOJaMH O0Ka3aTCJIbCTB W aJITOPUTMOB PEIICHUA, YMCHHC HX IIPHUMCHATD,
MPOBOAUTDH NOKA3ATCIIbHBIC PACCYXKACHUSA B XOAC PCHICHUS 3a/1a4,

- Bragenue craHIapTHBIMM IIpUEMaMU PELICHUS YPaBHEHUW, UX CUCTEM; UCIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX IPOTPAMM, B TOM 4YHCJIE JUIs IIOMCKA IIyTH PEHICHUS W WIUIFOCTPAalUU
pelieHusl ypaBHEHUN;

- CdopMUPOBAaHHOCTh TMPEACTABICHUNH OO0 OCHOBHBIX TIOHATHAX, HIEIX U METOJaX
XUMHUYECKOIO aHAIIN3A;

- Brmamenue OCHOBHBIMHM TOHATHSIMH O KPUCTAUIMUECKHX pEIIeTKaX W HMX MOJCISX,
XMMHUYECKHX 3JI€MEHTaX, UX OCHOBHBIX CBOMCTBaX; ()OPMHpPOBAHHE COOCTBEHHOHN MO3UIMU TPU
OIIEHKE TMOCIEACTBUN 11 OKpYXKalolled Cpeabl JESTEIbHOCTH YEJIOBEKa, CBA3aHHOU
HpOI/IBBOI[CTBOM 148 nepepa60TK01>'1 XUMHUYCCKUX HpOI/I3BO,Z[CTB; HpI/IMeHeHI/IG I/I3y‘-IeHHBIX CBOﬁCTB
XUMUYECKHUX (HOPMYJT IJIs PEIICHUS XUMUYECKUX 3a71a4 U 3a/1a4 C TPAKTUYECKUM COJIEPIKaHHUEM;

- CdopMHUPOBAaHHOCTh  MPEACTABIEHUH O TMpoleccax U SBJICHUAX, HMMEIOLINX
BEPOSITHOCTHBIM XapaKTEpP, O CTATHCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE; YMEHUU
HaXOJUTh M OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITMH B MPOCTEHIINX MPAKTUYECKHX
CUTYaIUsAX U OCHOBHBIE XapaKTEPUCTUKU XUMHUECKUX BEJIIMUNH;

- Bnajgenne HaBbIKaMHU HCIIOJIB30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOTPaAMM IPH PEUICHUN
3a1ad;

-CchopMUpOBAaHHOCTH MPEACTABICHUN 0 HEOOXOIUMOCTH JOKA3aTEeNbCTB IPH 0OOCHOBAHHUH
XHUMHAYECKHX YTBEPKIACHUH |

- ChopMupoBaHHOCTh TOHSATHHHOTO ammapara 1Mo OCHOBHBIM paszfeiiaM Kypca XHMUHU;
3HAHUA OCHOBHBIX OJJIEMEHTOB, (OpMyd M yMEHHS HMX TNPUMEHATh, YMEHHsS HaxOIUTh
HECTaHJApTHBIE CIIOCOOBI peIICHHs 3a/1a4;

-  CdhopMHpOBaHHOCT, yMEHHH MOJECIHUPOBATh pEANbHBIE CHUTYallUd, WCCIEIOBaTh
ITOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATH NOJYUEHHBIA PE3YJIbTAT;

- CopmupoBaHHOCTD MpEACTAaBICHUN 00 OCHOBHBIX MOHATHSAX XMMHUYECKOTO aHallM3a U UX
CBOMCTBax, BIJIaJICHUE YMEHHEM XapaKTEepPU30BaTh I[IOBEJCHUE DSJIEMEHTOB, MCIOJb30BaHUE
MOJIyYE€HHBIX 3HaHUMN JJIs OTIMCAHUA U aHallM3a pealibHbIX 3aBUCUMOCTEI;



- BrageHne yMeHMSAMH COCTaBIIEHHS BEPOSITHOCTHBIX MOJEJEW IO YCIOBHMIO 3aJaud U
BBIYHCIICHHS BEPOSTHOCTH HACTYIUICHHUS COOBITHIA, B TOM YHUCIIE C TIPUMEHEHUEM (HOpMYII .

Kon KomMnerenuus

ITK,0K

OK 0l. BeiOupats crmocoObl  pelIeHHs|3HATb. OCBOCHME 3HAHMM O XUMHUYECKOU
3amaq poeCCHOHATBLHOM COCTABIAIOIIEH  €CTECTBEHHO -  Hay4yHOH
MCATCIPHOCTH TPHUMCHUTCIBHO K| KapTHUHBI MHpa, Ba)KHEUIITNX XUMHUYCCKUX
[Pa3TMYHBIM KOHTEKCTAM; MOHSTHSX, 3aKOHAX U TEOPHSIX

YMeTh:IPUMEHATh TOJYYEHHbIE 3HAHUS IS
OOBSCHCHUS  Pa3HOOOPA3HBIX  XUMHUUYECKHX
SIBIGHUM M CBOWMCTB BEILECTB, OLIEHKH POJIM
XUMUHU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTHH U
MOJIy4YE€HUU HOBBIX MaTE€PHUAJIOB

1.5. KosmmuecTBO 4aCOB HA OCBOCHHE NMPOIrPaMMbl Y4eOHOH AN CUMIIIMHBI:

MaxkcumanbHOi yueOHOU Harpy3ku oOyuatorierocst 72 yaca, B TOM YHCIE:
— 00s13aTeIbHON ay TMTOPHON yueOHOM HArpy3ku 00ydaromerocsi72 4acos;

1.6. Ucnoan3oBanue B paboyeil mporpaMMe 4acoB BAPHATHBHON YaCTH

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

2.0bBEM JUCIHUIIJIMHbI

OO01mast TPy A0€MKOCTh JUCIUTUIMHBI COCTABIISET 23.€., 72 4.

®dopMma MPOMexKyTOUHOU arTecTanuy AuddepeHIpoBaHHbIN 3a4ET

B 1 cemecTp 2 cemecTp
. cero
Bunast yueOHOI paboThI Yacos 4acoB B 4acoB B
cemecTpe cemecTpe
OO01mast TpyJ0eMKOCTh JUCIUTIINHBI, 4ac 72 36 36
KonTakTHasi padora (ayauTOpHbIE 3aHATHS), B 7 36 36
T.4.:
JIEKIINU 36 18 18
71a0opaToOpHbIE
IIPAKTUYECKUE 36 18 18
IPyIIIOBBIE KOHCYJIbTALIMU B IEPHO
TEOPETUYECKOT0 O0YUCHHUS U IPOMEKYTOUHOM — —
aTTecTaluu
CamocrosiTesibHast padoTa CTyAE€HTOB, BKJIIOUYas
UH/IMBUyalbHbIE U TPYNIIOBbIC KOHCYJIBTAIUH, B - -
TOM YHCIIE:
Kypcosoiinpoekr — —
Kypcoaspabora — —
PacuetHo-Tpaduueckoe3aianme — —
WuauBuayanbHOEJOMaNIHEe3aJaHNe — —
CamocTosTenbHas paboTa Ha MOATOTOBKY K
ayJUTOPHBIM 3aHATUAM (JICKIIMU, IPAKTHYECKUE - -
3aHATUS, T1a0OpaTOPHbIE 3aHATHUS)
JAnddepennu-
[IpomexyTouHas arTecTanus POBaHHBIN
3a4yer




3. COAEP KAHUEINCIIMITJIMHBI

3.1. HauMeHOBaHUE TeM, UX COJepPKaHNE U 00beM

Kype 1 cemectp 1
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O0nem Ha
TEMaTUYeCKUN pa3aen
1o BUAaM y4eOHOH
Harpys3KH, Jac

Pazpea 1. [Ipenmer opranmveckoii xumun. Teopusi cTpoeHHs] OPraHNYECKMX COCANHEHU

IIpenmeT opranmveckoi
xumuu. Ilpuponnsie,
HCKYCCTBEHHbIC H
CHHTeTHYeCKHe
opraHnveckKue
coelMHeHUsl

OpraHudeckre BelecTBa: IPUPOIHbIL,
HUCKYCCTBEHHBIE U cCHHTEeTHYecKHe. OCOOCHHOCTH
COCTaBa M CTPOCHHS OPTaHUIECKHUX BEIICCTB.
Buranuswm u ero kpax. [lonstie 06 yriaeBomoposiax.

OcHoOBHBbIE MOJIOKEHHUS
TEOPUHA XHMHUYECKOI'0
CTpocHUsA

BanentHocTh. CTpYKTYpHBIE ()OPMYIIBI - TOJIHBIE 1
cokpamiénnsle. [IpocTeie (oguHApPHBIE) U KPaTHBIC
(mBoitHBIE U TPOITHBIC) CBs3H. MI30MeEpHI U
nu3oMepus. B3aumMHoe BIMSIHUE aTOMOB B MOJIEKYJIE.

Pa3nen 2. YrieBogopoab! U HX NPUPOAHbIE HCTOYHUK

IIpenensbubie
YIJ1€BOAOPObI. AJTKAHBI

Ompenenenne. I oMOIOTHUSCKHN PSIJ] ATKAHOB U
ero obias ¢popmyia. CTpyKTypHast H30MEpHs
yraepoaHoil uenu. Pagukansl. Homenknarypa
AJKaHOB. XMMHUYECKUE CBOMCTBA AJIKAHOB:
TOpEHHE, PEAKITUH 3aMeIIeHUS (TaJOTeHHPOBAHIE),
peakuus pa3ioKEHUsI METaHa, PEeaKIus
JIETHIPUPOBAHHUS TAHA.

HenpenenbHble
YIJ1€BOAOPOABI. AJTKEHBI

OtwiieH. ' oMOJTOTHYECKHHA Psif] aIKCHOB.
Homenknarypa. CTpykTypHast H30MepHsL.
IIpoMbInIIeHHOE MOMyYEeHNE aTKEHOB: KPEKUHT U
JETUIPUPOBAHNE AJIKAHOB. Peakius neruaparaiuu
3TaHoJIa, KaK Ja0opaTOpHBIN crioco0 MoTydeHHs
sTwiIeHa. Peakuuum npucoequHeHMs: TUapaTalnys,
TUAPOTrAIOT€HUPOBAHUE, FAION€HUPOBAHUE,
nosmmmMepuzanu. IpaBuno MapkoBHUKOBA.
Oxucnenue ankeHoB.KadecTBEHHbIE PEAKIINH Ha
HEIPEACIbHbIE YIIIEBOOPOABL.

Ankanuensl. Kayuyku.

Homenkiatypa. ConpspkéHHBIC AUCHBL. byTaaneH-
1,3, m3ompeH. Peakius JleGenea. Peakium
MIPUCOCMHEHUS allkaaneHoB. Kayuyku:
HaTypaJbHBIA, CHHTETHIeCKUE (OyTaNEeHOBEIH,
W30IIPEHOBEIN). Bynkanusanus kaydyka. Pesuna.
DO0O0HHT.

AJIKHHBI

O6H.Ia§[ XAPAKTCPUCTHUKA TOMOJIOTHYCCKOT'O pAaa.




Crioco65s1 00pa3oBaHUs Ha3BaHUH aTKIMHOB.
XvMUYeCcKHe CBOHCTBA alleTHIICHA: TOPCHUE,
PeaKIuy IPUCOCTUHECHHUS: THIPOTaIOTEHUPOBAHUE,
raJloTeHUPOBaHKE, TUAPATAIHS (PeaKIHst
Kyuepoga), — ero monyueHue v NpuMeHEHHE.
BuHUIXTIOpUA 1 €T0 MOJIMMEpHU3aIus B
TOJIMXJIOPBUHIIL.

IMpupoanwblii ras

Cocras npupoiHOro ra3a. Ero HaxoxeHue B
npupoie. [IpenmyrecTBa NpupoHOTO Ta3a Kak
TOIUTMBA. XUMUYECKas epepadoTKa MPUPOTHOTO
rasza: KoHBepcHsl, nupoin3. CHHTE3-Ta3 u ero
MIPUMEHCHUE.

[TonyTHbIE Ta3bl, X cocTaB. [lepepaboTka
MOITyTHOTO Ta3a Ha (h)PAKIMU: CYXOH Ta3, MPOIaH-
OyTaHOBasi CMECh, TA30BbII OCH3HH.

He¢T1b 1 cioco0bI eé
nepepadoTKn

CocraB He(pTH 1 e€ mepepadoTKa: MeperoHKa,
KpeKHUHT, pudopMuHr. HedrenpoayKTsl u nx
noryyenue. [TonsTiue 06 OKTaHOBOM UHCIIE.
XMMHYECKHEe CTIOCOOBI TTOBBIMICHNS Ka4eCTBa
OeH3HHa.

KaMeHHBII1 yroJb H ero
nepepadorTka

KokcoBanue KaMeHHOTO YTJISl ¥ €T0 MPOAYKTHI:
KOKCOBBIU Ta3, aMMHa4Has BOJIa, KAMEHHOYTOJIbHAs
cMmoJa, kokc.["azudukaius KaMeHHOTO YIS,

Pa3znea 3.

KI/ICJIOI)OI[- H a30TCoACpKALINEC OPraHUYCCKHE COCAUHCHUSA

OnHoaToMHBIE CHUPTHI.

Omnpenenenne. OyHKIMOHAIBHAS THAPOKCHUIbHAS
rpynna. 'oMonoruueckuit psij npeaesibHbIX
OIHOATOMHBIX CIUPTOB. MI30Mepus NOI0KEHUS
(hyHKIIMOHANBHON rpymnbl. BomopoaHas CBs3b.
XWMHYECKHIE CBOMCTBA CITUPTOB. AJIbICTHIHAS
rpynna. Peaknus aTepudukanuy, cioxHbeie 3QUphL.
IIpumenenue cnupToB. JleiicTBie METUIIOBOTO U
STHJIOBOTO CITUPTOB HAa OPTaHM3M YEJIOBEKa.

BTHHCHFJII/IKOJII), KaK NpeACTaBUTCIIb ABYXaTOMHBIX
U NIMOCPUH, KaK MMPEACTABUTCIIb TpéXEITOMHI:IX

MHoroaTomMHble
J— crupToB. KauecTBeHHast peakiums Ha
MHOTOATOMHBIE CITUPTHI, UX CBOWCTBA, TIOJTY4YCHUE
u npuMeHeHue. [Tonarue 06 antudpusax.
CrpoeHue, MOTyUYCHUE, CBOWCTBA U IPUMECHEHHE
deHout. (henona. KauecTBenHble peakuuu Ha (HEHOJL

B3aumHoe BIHsgHKE aTOMOB B MOJIeKyJe (heHoa.

AJbaeruabl 1 KETOHbI

DopManpIerul U aleTalbIeru, KaK
MpEACTaBUTENN albACTUIOB, COCTAB UX MOJCKYIL
OyHKIMOHANbHAS KapOOHUIBHAS TPYIITA.
KauectBenHsle peakiuy Ha abaeruabl. CBOHCTBA,
MOJTydYeHUe U IPUMEHEHHe (hopManbaeruia u
aneranpaeruaa. Peakuiuu noJIuKOHICHCAIUH IS
tdopmanpaeruna. [lonsTHE 0 KETOHAX HA IPUMeEpE
aleToHA.

Kapo6onoBble KHCI0TBI

T'omosoruyeckuii psij MpeaeTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. JKHUpHBIE KapOOHOBBIC
KHCJIOTBL. XUMUYIECKHUE CBOMCTBA KapOOHOBHIX
kucnort. [lonydyenne u npuMeHeHne MypaBbUHON 1
YKCYCHOM KHUCJIOT.

CioxHble 3¢upsbl.
Kupbl.

Peakuus stepudukanuu. Crnoxxubie 3¢upbl. JKupsl,
UX COCTaB U THAPOININA3 (KUCIOTHBIA 1 IICIIOTHOM ).
Mpeuia. I'nnpupoBaHue XKHUpPOB.

YriaeBoanl

YraeBoabsl. MoHocaxapusl. I 110k03a Kak
anpaerugocipT. CopOuT. MOJOYHOKHCIIOE U




cripToBoe Opokenue. @otocunTes. {ucaxapumsl.
Caxapo3a. [lonucaxapuasl: Kpaxma, HEII0I03a.

AMHHBI

AwmuHOTpYTITIa. AMUHBI IPEACITbHBIC U
apoMmarndeckue. AHWINH. [lonydenne aMHUHOB.
Peaxnug 3unnna. XUMHUUYECKHE CBOIICTBA U
MPUMEHEHNE aMUHOB.

AMHMHOKHCJIOTBI.
beaku

AMUJHOKUCIIOTBI, COCTaB X MOJICKYJI U CBOWCTBA,
KaK aM(OTEPHBIX OPTaHUYECKUX COSAMHCHUH.
I'mutuH, Kak IpeacTaBUTENb aMUHOKHCTIOT.
Tlonmy4yeHnue monuneTu0B peakiuei
nosukoHAeHcaru. [loHsaTHe 0 menTuIHON CBA3U.
Crtpoenne MoJieKys OCIKOB: TIEPBUYHAS, BTOPUIHAS
Y TpeTH4YHAas CTPYKTYphl. KadecTBeHHBIE peakinuu
Ha OEJIKH, UX TUAPOIIN3, ICHATYPAIHs U
OuoornuecKkue PyHKIHUU

T'eneTnyeckasi CBs3b
MEXKIY KjaccaMu
OpPraHuYecKuX
coeTUHEeHU

I'eneTndeckas CBS3b MEXKITY KIacCaMu
opranudeckuxcoequHenud. llens nmpeBpanieHui.
OrnpezeneHye 4uciia peakiuii B IpeaaoKeHHON
LIeTIH NPEeBpalIeHUH.

Paznen 4.0prannyeckasi XuMusi U 00111eCTBO

buorexHogorus

buotexnonorus. I'enHas nnxenepus. Knetounas
unxeHepus. Knonupoanue

Kuaaccndurxanus
noiaumepoB.MckyccTBeH
HbIe II0JTUMephbI

Knaccugukanus noaumepos. VickyccTBeHHBIE
MOJIMMEPBI: TIEJUTYJIONI, alleTaTHBIM MIENK, BUCKO3a,
nesmtodan. Ilractmaccel. BonokHa.

CuHTeTHYECKHE
MOoJINMePbI

[Momumepu3anus ¥ MOTMKOHICHCAINS, KaK
CITOCOOBI MOTyUYeHUS TToTUMepoB. CHHTETHUECKIE
kayuykd. [lonuctupomn, Teduion u
MOJIMBUHUITXJIOPU]T, KaK TPEACTABUTENH TIACTMACC.
CuHTeTHYeCKHE BOJIOKHA: KallPOH, HAWJIOH, KeBJap,
JIaBCaH.

Bcero
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18




Kypc 1 cemecTp 2

Nert/

Haumenoanue pasznena
(kpatkoe coaepKaHue)

O0BbeM Ha TeMaTHICCKUN
paszen 1o BuIaM yaeOHOM
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AYIUTOPHBIM 3aHIATHUIAM

Pa3znen 1.CTpoeHue BemnecTBa

OcHoBHbIE CBeIeHUS O
CTPOCHMH aTOMaA.

Crpoenne atoMa: cocTaB sipa (HYKJIOHBI) U
3eKTpoHHAas 00osiouka. [ToHsATHE 00 M30TOMAX.
[ToHsATHE O XUMUYECKOM 3JIEMEHTE, KaK
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsIOM
szpa.

IMepuonuyeckasn
CHCTEMA XUMHYECKHX
3JIEMEHTOB U y4eHHe 0

CTPOeHHH aToMa

DuU3NYECKUI CMBICT MOPSAKOBOTO HOMEpa
3JIeMEeHTa, IeproAa, Tpynibl. BaneHTHbIE
AJIEKTPOHBI. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B
MEPUOIaX U IPyMIax. DIEKTPOHHBIE CEMeCcTRa
XUMHYECKUX JIEMEHTOB.

CraHoBJieHHE H
pa3BuTHe
NePUOINYECKOr0
3aKOHA M TeOPUH
XUMHUYECKOr0 CTPOeHUs

IIpeanocbuIKu OTKPBITUS IEPUOANYECKOTO 3aKOHA
U TEOPUHU XUMHUYECKOTO0 CTPOCHUS OPTaHUYCCKUX
COEJIMHEHUU. POJIb TMYHOCTH B UCTOPUU XUMUHU.
Ponb pakTHKH B CTAHOBJICHUH U PA3BUTHH
XUMUYECKON TEOPHUHU.

HonHnas xuMnyeckasn
CBSI3b U HOHHBbIE
KPHUCTAJIMYeCKHe
peléTKH.

KatroHbl 1 aHHOHBI: UX 3apsIbl M KIACCHU(PHUKAIISI
IO COCTaBY Ha MPOCTHIC U CIIOKHBIC.
[IpencraButenu. [loHsTHE 00 MOHHOW XUMHUYECKOM
cBsi3u. MloHHas KpucTamuinueckas pemeTka u
(hu3HUECKUE CBONCTBA BEILECTB, 00YCIIOBICHHbIC
JTHUM CTPOCHHCM.

KoBajnenrnas
XHMH4YecKas CBA3b

IToHsTHE O KOBAJICHTHOM CBSI3H.
DNEKTPOOTPUIATEIHHOCTh, HEMOJSIPHAS U
MOJISIPHAsI KOBAJIEHTHBIE CBsI3U. KpaTHOCTH
KOBaJICHTHOU CBs3u. MeXxaHu3Mbl 00pa3oBaHUs
KOBaJICHTHBIX CBSI3¢H: OOMEHHBIN U JJOHOPHO-
akuenTopHbii. I1oIIpHOCTD MOJIEKYJIbI, KaK
CJIE/ICTBHE MOJSIPHOCTHU CBSI3U U TEOMETPUU
Mousekyabl. Kpucramnuueckue pemérku ¢ 3TuM
TUIIOM CBSA3H: MOJICKYJIAPHBIC U aTOMHBIC.
®du3nyecKre CBOWCTBA BEIIECTB, 00YCIIOBICHHBIC
TUTIOM KPUCTAITUYECKUX PEIIETOK.




MeTtannnueckast
XHMH4YecKas CBA3b

TToHnssTHE O METAINTMYECKON CBSI3H U
METaJUTMIECKUX KPUCTALTHICCKUX PEIIETKAX.
du3ndeckue CBOMCTBA METAIOB Ha OCHOBE HUX
KpUCTaJUIMYECKOro cTpoeHus. [Ipumenenue
METAJIJIOB Ha OCHOBE UX CBOMCTB. UEpHBIE U
LBeTHBIE MeTa/lIbl. CIIaBbl.

Boaopoanasn
XUMHUYECKAS CBS3b.

MesxMoneKysipHasi 1 BHY TPUMOJIEKYJISIpHAs
BOJIOPOJHBIE CBS3U. 3HAUEHUE MEKMOJIEKYJIIPHBIX
BOJIOPOJHBIX CBsI3€Hl B IPUPOAE U KU3HU YETIOBEKA.

IMoanmepsi

IlomydeHne MOIMMEpPOB PEaKIUSMHI
MOJIMMEPU3ALINY U MONUKOHIeHCcauuu. Baxuenme
MIPEJICTABUTEINH IIACTMACC ¥ BOJIOKOH, MX
MoJy4YeHue, CBOMCTBA U npuMeHeHue. [lonarue o
HEOPTraHUYECKUX MOTUMEPAX U UX MPEACTABUTEIN.

I[ucrlepcmﬂe CUCTEMBI

[MonsTre o qucnepcHOl (a3e U TUCTICPCUOHHOM
cpene. ArperaTHOe COCTOSIHUE pa3Mep YacTHIl
(haspl, Kak OCHOBA JUTSI KJIACCU(PUKAIIH
JIUCTICPCHBIX CUCTEM. DMYJIbCUH, CYCIICH3UH,
a3P030JIH — TPYIITBI TPYOOAUCTIEPCHBIX CHCTEM, X
MIPEJICTABUTENHU. 301 U TeITH — TPYTIIbI
TOHKOJTUCTICPCHBIX CHCTEM, UX MPEICTAaBUTEIIH.
[lonsTHe 0 cHHEpE3HCce U KOATYIISINH.

Pazpes 2. Xumu4yeckue peaknum

Knaccupuxanus
XHMHYECKHX peakuuii

Peaknuu 6e3 M3MEHEHUSI COCTaBa BEIICCTB!
ajmoTponus ¥ u3oMepus. [IpuauHs! anmorponuu.
Knaccudukaius peakiuii mo pa3ad4HbIM
OCHOBAHMSIM: TI0 YUCIIY U COCTABY PEarcHTOB U
MIPOAYKTOB, 10 (ha3e, 10 UCMOTH30BAHUI0
KaTaJm3aTopa uiv pepMeHTa, 1o TeIIOBOMY

s dekry. TepMoXUMHUYECKUE YPABHEHUS PEAKIIUH.

CKopocTh XUMHYECKHUX

®DaKTOpPBI, OT KOTOPBIX 3aBUCUT CKOPOCTh
XUMHYECKHX PEaKIuil: MPUPOIa pearupyronmx
BEIIIECTB, TEMIIEPaTypa, IUIOIMAIs UX
CONPUKOCHOBEHHUS PEAarupyronxX BEIECTB, UX

peakuui KOHLIEHTpAaLYsl, IPUCYTCTBUE KaTalu3aTopa.
TTonstue o karanuze. epMeHTHI, Kak
Ouosornueckue KarannzaTopbl. UHruOUTOpHI, Kak
«aHTOHUMBD) KaTaU3aTOPOB U UX 3HAYCHHUE.
Oo0paTuMoCTh HeoOpaTumblie 1 00paTHUMBbIE PEaKIUH.
XMMHYEeCKHX peakuuii. | XMMHUYecKoe PaBHOBECHE U CIIOCOOBI €T
Xumuyeckoe cMmemeHns. OO0Imas XapakTepUCTHKA PeaKLIUi

paBHOBECHE, YC/I0BUSA
€ro CMeuicHu.

CHHTE3a aMMHaKa U YCIIOBUSI CMEIIICHHS €€
paBHOBECHSI.

TI'mapoauns

OOpatumblii 1 HEOOPATUMBIN TUAPOIH3HI.
I'unponus coneit u ero tumsl. ['naponus
OpPIraHUYECKUX COCANHEHUHN B KHUBBIX OPTaHU3MOB,
Kak OcHOBa oOMeHa BemecTB. [loHsTue 06
9HEPreTUUECKOM OOMEHE B KJIETKE U POITH




TUAPOIN3a B HEM.

OKHCJINTETBHO-
BOCCTAHOBHUTEJILHBIE
peakun

CreneHb OKUCICHUS U €€ OlpeieNIeHUE 10
(hopMyraM OpraHHYECKHX U HEOPTaHUIECKUX
BEIIEeCTB. DJIEMEHTHI U BEIIeCTBa, KaK OKUCIUTENN
u BoccTaHoBuTenu. [lonstue o mpoueccax
OKHCIIeHUS U BoccTaHOBJIeHHsA. CocTaBieHmne
YpaBHEHUN XMMUYECKUX peaKlMid Ha OCHOBE
3JICKTPOHHOTO OanaHca.

JIEKTPOJIN3 paciIaBoB
U PacTBOpPOB.
IIpakTHYecKoenpuMeHe
HHE JIeKTPOJIN3a

XapakTepuCTHKA ICKTPOJIN3a, KaK OKUCIUTEIBHO-
BOCCTAaHOBHUTEIIBHOTO Tporecca. OcOOCHHOCTH
3JICKTPOJIN3a, IPOTEKAIOIIEr0 B PACTBOPAX
31eKkTposnToB. [IpakTHUecKkoe MpuMeHeHNE
3JICKTPOJIN3a; MOJyUYSHHE rajIoreHOB, BOJAOPOAA,
KHCJIOPO/a, IICJIOYHBIX METAJUIOB U IIE/IOUeH, a
TaKKe aAFOMUHUS 3JIEKTPOJIN30M PACIUIABOB U
PacTBOPOB COSIMHEHU ATHX 371eMeHTOB. [loHsTHE
O TAJIbBAHOIIIIACTHKE, TAILBAHOCTETHH,
padhMHUPOBAHUY [IBETHBIX METAJLIIOB.

Pa3nen 3. BelecTBa M X CBOICTBa

®du3nyecKre CBOWCTBA METAIUIOB, KaK QYHKITHS UX
cTpoeHus. JleneHne MeTamioB Ha TPYTIIIBI B
TEXHUKE U XUMUHU. XUMHUUECKHE CBOMCTBA

MeTtaJuibl N .
METAJIJIOB U DJIEKTPOXUMHUYECKUH P HAPSHKEHHH.
[TonsiTre 0 MeTaoTepMuH (ATFOMUHOTEPMHUH,
MarHUeTEPMHU U JIp.).
Psin anextpoorpunarensHoctu. HemeTamisl Kak
HemeTasibl

okucauTend. HemeTasisl Kak BOCCTAaHOBUTEIIH.

Heopranuueckue u
oprannyeckue KMCJI0ThI

KucnoTel B cBeT€ aTOMHO-MOJIEKYJIIPHOTO YUCHUSI.
KucnoTsl B cBeTE TEOpPHH DIICKTPOTUTHYECKOM
Jnucconuaiuu. KucioTsl B ceTe MpOTOHHOM TEOpHH.
OO01mmue XUMUYIECKHUE CBOMCTBA KHUCTIOT.

Heopranuueckue u
opraHuvecKue
OCHOBaHHUS

OcCHOBaHUS C TOYKH 3pEHUS aTOMHO-
MOJIEKYJISIPHOTO YueHus. OCHOBaHHUS C TOUKU
3pEHUS TEOPUU JIEKTPOIUTHUECKON AUCCOLMALINY.
OcCHOBaHUS C TOYKH 3pEHUS IPOTOHHON TEOPHH.
Knaccugukanus ocHoBanuil. XuMuieckue
CBOWCTBA OPraHUYECKUX U HEOPTaHUUECKUX
OCHOBaHHUIA.

Heopra}mqeclme 4

AwmdorepHbie OKcuabl B TuApokcuabl. [lomydenne
U CBOHCTBa aM()OTEPHBIX HEOPTAaHNIECKUX

opraHnyeckKue N
amdoTepHbIE COCTMHCHHUH. AMHHOKHCIIOTHI-aM(bOTePHEIE
P opraHnueckue coeauHeHus. [lenTunsl u nenTuaHas
coeUHEeHUs.
CBSI3b
Knaccuduxkaius coneit. JKEcTKOCTh BOIBI U
Coau crroco0rI €€ ycTpanenus. [lepexon kapboHaTa B

ruIpokapOoHar u ooparHo. O0mye XuMHYECKHe




CBOICTBA COJIEH.

Paznen 4. Xumusi u coBpeMeHHOE 0011IeCTBO

IIponsBoacTBoO
aMMHaKa U MeTaHoJIa.

Xumuueckas
TEXHOJIOT U4

Xumudeckasi TEXHOJIOTHSA. XUMHUCCKHUE
MPOLIECCHI,JIEXkKAIINE B OCHOBE IIPOU3BO/ICTBA
aMMHaka ¥ MeTaHoJsa.bruorexnosorus.
HanorexHomorus.

rPaMOTHOCTH KaK
KOMIIOHEHT 0011eii
KYJbTYPbI YeJIOBEKA

Xumuueckas

MapkepoBKa yImakOBOYHBIX MaTEpPHAIIOB.
MapkepoBKka 31eKTpOHUKH. MapKkepoBKa
MPOAYKTOB MUTaHUs. MapKepoBKa STHKETOK IO
YXOJIy 3a OJIeKI0H.

BCEI'O:

18 |18

3.2 Conepxanue NPAKTHYCCKUX (CEMUHAPCKHUX) 3aHATHH

1 kypc cemectp 1

/1

Haumenosanue
pasnena
TUCLHUIUIAHEI

Tema IMPAKTHUYCCKOI'0O 3aHATUA

Kon-Bo
JacoB

CaMocTOosTEIbH
ast pabota Ha
MOJITOTOBKY K
ayJTUTOPHBIM
3aHATHAM

Pazpen 1.
Mpeamer
OpraHuyvecKoi
xumun. Teopus
CTPOCHUA
OPraHMYecKux
coequHEeHU

XpOHOJIOTHA U UCTOPHUA PA3BUTHUS OPTaHUYECKON
xumuHd (KoHIenus bytineposa A.M.)

Paznen 2.
YriieBogopoabl u
UX NPUPOIAHDbIE
HCTOYHUKH.

O6miee npeacraBieHre 00 yriaeBOAOPOaaX,
CTPYKTYpHBIE (hOPMYJIBL,U30MEPHSL.

Pazgea 3.
Kucaopoa- n
a3oTcoaep:Kanue
OpraHuYecKue
COeIMHEHHUs

[Ipaktuueckas padota Nel Unentuduxanms
OpPTaHUYECKUX COETUHEHUM

Pa3znea 4.
Opranuyeckas
XHMHUSA U 00II[ECTBO)

[IpakTtnueckas padota Ne 2 PaciozHaBanue
IJIACTMAcCC M BOJIOKOH

BCEI'O:
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3.3 Conep:xanne NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

1 kypc cemectp 2

CamocrosiTenbHas
HanmenoBanue pabora Ha
No Kon-Bo
pasnena Tema MpakTHYECKOTO 3aHATHS TIOATOTOBKY K
/11 4acoB
JTUCITATUTAHBI ay TN TOPHBIM
3aHATHAM
Pa3nen 1.
1 OcHoOBHBbIE BAK:ucropus co3nanuii U NepCcrneKTuBa 6
CBeIeHUA O OTKPBITHIA
CTPOCHHH aTOMa
Paznean 2.
o [Ipaktnyeckas padota Ne 1. Pemenue
Xumuuyeckue
2 AKCIICPUMEHTAIBHBIX 3371a4 10 TEME 6 -
peakunu
«XHUMHUUYECKasl peaKIns»
Paznen IIpakTudeckas padora Ne 2. Permenne
3 3.BemiecTrBa U UX IKCMICPUMEHTANTLHBIX 337[a4 10 TEME 5 -
CBOMCTBA «BelecTBa 1 UX CBOHCTBa»
Pa3pea 4.
4 Xumus u IIpakTrueckas paboTana TeMy: « XUMHsI 1
COBpeMEHHOoe U COBPEMEHHOE 00IIECTBO»
001ecTBo
BCEI'O: 18 -

3.4. Conepxanne Ja00pPaTOPHBIX 3aHATHH

He npenycMotpeHo yueOHBIM ITaHOM

3.5. Conep:xaHue KypcoBOro nmpoekTa/padorsbl

3.6. Conepxkanme pacueTHO-rpadgpuuecKoro 3agaHusi
He npenycMoTpeHo y4eOHBIM TIIaHOM

He npenycMoTpeHo yueOHBIM MJIaHOM




4. OHEHOYHBIE MATEPHAJIbI VIS ITPOBEAEHNA TEKYHIETO
KOHTPOJIA, TIPOMEKYTOYHOU ATTECTAIIUA

KonTponb u oneHka pe3yabTaToB OCBOCHMSI yU4E€OHON TUCIHUILIUHBI OCYIIECTBISIETCS
MpPEnoJiaBarejeM B MPOLECCe MPOBEACHUS MPAKTUUYECKUX 3aHATHH, TECTUPOBAHMS, a TaKXKe

BBITIOJIHEHUS 00YYarONTUMHUCSIHHINBUAYTBHBIX 3a/IaHUIA, TPOCKTOB, UCCIICIOBAHUM.

[PA3JIMYHBIM KOHTCKCTAaM;

Kon Kommerenmus
[IK,0K
OK 0l. BeiOupats crmocoObl — pelleHHs|3HATb. OCBOCHME 3HAHMM O XUMHUYECKOU
3aay npoeCCHOHATBLHOM COCTABIAIOIIEH  €CTECTBEHHO -  Hay4yHOH
ICATCIBPHOCTH TPHUMCHUTCIBHO K| KapTHUHBI MHpa, BaXXHEHUIITUX XUMHNYCCKHX

MOHSATHUSX, 3aKOHAX M TCOPHSIX
YMETh:PUMCHSITh TOJYYCHHBIC
00BsICHEHUSI

pa3HOOOpa3HBIX

PesynbTaThl 00y4eHus1 (OCHOBHbIE YMEHHUS,
YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI
OlIeHKH pe3yJIbTATOB 00y4eHus!

B pe3yabTare 0CBOCHUSI AUCHUIIIMHBI 00yYarOIIHICS
JA0JIZKEH YMETh:

"  AHAJIM3UPOBATH AKTYaJTbHYIO HH)OPMAIIHIO O
COLIMAITEHBIX 00BEKTAX, BBISBIISISA UX OOIIUE YEPTHI U
pas3uYKs; yCTaHABINBATH COOTBETCTBUS MEXKITY
CYIIECTBEHHBIMH YePTAMHU M MIPU3HAKAMHU H3YUCHHBIX
COLMANIBHBIX SABJICHUH M 00IIECTBOBETYECKUMHU
TEPMUHAMH U TIOHATHSIMU;

*  OOBSACHATH MPUUYNHHO-CIICJACTBEHHbIE U
(YHKIMOHAIBHBIE CBSA3M U3YYSHHBIX COIIMATIBHBIX
00BEKTOB (BKIIOYAs B3aUMOJICHCTBUS YEIOBEKA
06H.[eCTBa, Ba)KHEHUIIINX COHAJIbHBIX NHCTUTYTOB,
00I1IeCTBa U IPUPOIHOM CPeibl, 0OLIECTBA U KYJIBTYPHI,
B3aMMOCBS3H MOICUCTEM U 3JIEMEHTOB OOIIECTBA);

" [PUBOJUTH COOCTBEHHBIC IPUMEPHI, T.€. MOSACHATH
M3yUYEHHBIE TEOPETUYECKHE TIOJI0KEHUS U COLMAIIbHBIC
HOPMBI Ha COOTBETCTBYIOIIMNX (PaKTax;

"  OCYIIECTBIJIATH MIOMCK COIMAIBHON HHpOpPMALNH,
NIPECTAaBJICHHON B PA3IUUHBIX 3HAKOBBIX CHCTEMAaX
(Tekct, cxema, TabiuIa, AMarpaMMa, ay IMOBH3YaTbHBIN
PSi); U3BIIEKATH U3 HEAAalTUPOBAHHBIX OPUTMHAIBHBIX
TEKCTOB (MPaBOBBIX, HAYYHO-TIOMYJISIPHBIX,
HY6HI/ILII/ICTI/I‘ICCKI/IX n ,[[p) 3HaHWA IO 3aJaHHBIM TCMaM,
CUCTEMAaTHU3UPOBATh, aHAJIM3UPOBATH U 0000IIATH
HEYIOPSIOYCHHYIO COIMATbHYI0 HHPOPMAIIHIO;
pa3nuyath B HeW (haKThl © MHEHHUS, APTYMEHTHI U
BBIBO/IBI;

" [IOJrOTAaBIMBATh YCTHOE BHICTYIUICHHUE, TBOPUYECKYIO
paboTy 1Mo CONMATLHOM MPOOJIEMaTHKE;

— YcTHBIN o1poc;
— JTOKJIa ]
— InddepenunpoBaHHbIii 3a4eT

3HAHUsA OJIs1
XUMHNYCCKUX
SBJICHUA W CBOWMCTB BEILECTB, OLIEHKH POJIM
XUMHUU B paBBI/ITI/II/I COBpeMeHHBIX TGXHOHOFHI’I n
MOJIYYCHUH HOBBIX MaTEPHAIIOB




B pe3syiabTaTe 0cBOCHHS AUCHMILIMHBI 00y4aI0IIHIICA
J0JI3KEeH 3HATD;

— OCHOBHBIE OOIIECTBOBEAUYCCKIEC TEPMUHBI M TIOHSATHS;

— OMOCOIMATBHYIO CYIITHOCTh YEJIOBEKAa, OCHOBHBIE ITaIThI
1 (aKTOPHI COIMATN3ANNN JIMIHOCTH, MECTO U POJIb
YyeJ0BeKa B CUCTEME OOIECTBEHHBIX OTHOIICHMIA;

" TEHICHIINH Pa3BUTHS OOIIECTBA B IIEJIOM KaK
CJIO’KHOM TUHAMHUYHOM CHCTEMBI, a TAK)KE BaXKHEHUIITX
COIIMANIbHBIX UHCTUTYTOB;

"  He0oOXOJMMOCTh PETYIMPOBAHUS 00IIECTBEHHBIX
OTHOIIIEHUH, CYIITHOCTh COLIUATBHBIX HOPM, MEXaHU3MBbI
MPaBOBOTO PETYIUPOBAHUS;

=  0COOEHHOCTH COIMATLHO-TYMaHUTAPHOTO TO3HAHMUS.

— YcTHBIM onpoc;
— JTOKJIaJ
— JInddepenipporaHHbIil 3aueT

4.1. Buja Tekyuiero KOHTPOJIsi: YCTHBIH OIMPOC

4.1.1 Kpurepuu oueHUBaHHUS YCTHOI'O OINPoOca:

Pa3BepHyTBIli OTBET CTylIEHTa JOJDKEH TMPEACTaBIATh COOOW CBSI3HOE, JIOTUYECKU
MOCIeI0BaTeIbHOE COOOIIeHHEe Ha 3aJaHHYK) TEeMYy, IOKa3blBaTh €ro yMEHHE MPUMEHSTh
ONpPEACIICHUS, ITPaBUIa B KOHKPETHBIX CIIyYasX.

Kpurepun oneHuBanus:

1) noMHOTY M MPaBUIBHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTH, IOHUMaHUs U3yYEHHOT0;

3) s3pIKOBOE O(hOPMIICHHE OTBETA.

OLieHKa «OTJIHYHO» CTaBUTCS, €CIIH:

— CTYIEHT IOJHO H3JaraeT marepuayi (OTBEYaeT Ha BOMPOC), JAeT MPaBUIHHOE
ONPEAEIIEHUE OCHOBHBIX ITOHATHUH;

— OoOHapyXMBaeT TOHMMAaHHWE MaTrepuala, MOXKET OOOCHOBATh CBOM CYXKICHUS,
NPUBECTH HEOOXOJWMBbIE TPUMEPHl HE TOJIBKO U3 Yyd4eOHMKa, HO U CaMOCTOSITEIBHO
COCTaBJICHHBIC; HW3JIaraeT MaTepuan MOCIEI0BATEIbHO W MPABHIBHO C TOYKH 3pPEHUS HOPM
JUTEPATYPHOTO S3bIKA.

OrneHka «X0poII0» CTaBUTCSI, €CIIH:

— CTYJEHT JaeT OTBET, yJIOBJIECTBOPSIOMINIA TEM K€ TPeOOBAaHUSAM, UTO U JJISl OLEHKU
«OTIUYHO», HO JOMyCKaeT 1—2 omuOKH, KOTOphIE CaM K€ HCHpaBIsIeT, U 1—2 Hegouera B
MOCIIE0BATEIBHOCTH U SI3BIKOBOM O(OPMIIEHUHN U3JIaraeMoro.

OneHKa «yA0BJIETBOPUTEIbHO» CTABUTCS, €CIIH:

— CTYJIEHT OOHapy>XMBaeT 3HAHWE W MOHUMAHHE OCHOBHBIX IOJIOKCHUN JTaHHOU
TEMBbI, HOT U3JIaraeT MaTeprasl HEMOJHO U JIONMYCKAET HETOYHOCTU B ONPEIEICHUN MMOHATUNA WIIH
(dopMyIHpOBKE MPABHI;

— HE yMEeT JOCTaTOYHO TIyOOKO M J0Ka3aTeIbHO OOOCHOBATh CBOU CYXKICHUS H




IPUBECTH CBOM TPHMEPHI; M3JIaraeT MaTepuasl HEMOCIEAOBATEIbHO M JOMYCKaeT OMMOKH B
S3BIKOBOM O(hOPMIIEHHH M3I1araeMoro.

OrneHka «Heyl10BJIeTBOPUTEIbHO» CTaBUTCS, €CIU CTyIEHT OOHAapy>KMBAaeT HE3HAHUE
OoiblIe YacTH COOTBETCTBYIOLIETO BOMPOCA, JOMYCKaeT OIIMOKH B  (opMylIupoBke
OTIpeNieIeHuH W TPaBUJI, MCKAXKAIOIIME WX CMBICT, OECHOpSA0YHO M HEYBEPEHHO H3Jaraet
marepuai. OneHka «2» OTMeyYaeT TaKHe HEJOCTAaTKH B IIOATOTOBKE, KOTOpBIC SBIAIOTCS
CephE3HBIM MPEIATCTBHEM K YCIICIIHOMY OBJIaICHHUIO TOCIEAYIOUIMM MaTePHATIOM.

4.1 TunoBble BONPOCHI JIsI YCTHOTO OIpoca

L. KTo BniepBbIe BBEN MOHSTHUS «OPraHUYECKHE BELIECTBA» U
«OpraHuvecKas XuMus»?
2. Kak HazpiBasoch yueHue 0 «Ku3HEeHHON cuiien? OObICHUTE

9TUMOJIOTHUIO 3TOI0 TCPMUHA. Kakue OTKPBITHA HAHCCIIN YAap 110 3TOMY

YUEHHIO?
3. Haiite onpenenenue Hayku «OpraHuyeckas XUMUs»?
4. KakoBbI IpeAnocbUIKY TEOPUN XUMHUECKOTO CTPOEHHS

OpPraHUYECKUX COETUHEHUN?
5. CdhopmynupyiiTe OCHOBHBIE TIOJIOKEHUS U CIEICTBUS TCOPUH

crpoerus A. M. ByTiepoB u paccMOTpHTe UX TTOJpOOHEe Ha KOHKPETHBIX

npuMepax.
6. KakoBa BaJIeHTHOCTb aTOMa yIJIepo/ia B MOJIEKYJIaX OpPraHUYECKUX
COEIMHEHUM?

7. YeM 00BsACHSICTCS MHOTOOOpa3ue OpPraHunIeCKuX COCMHEHHI?

8. Uro Ttakoe rubpunnzanusa? Kakue THIIBI THOpUIA3AITTN
AIEKTPOHHBIXOPOUTAJICH aToMa yriiepo/ia Bbl 3HaeTe?

0. Kaxkast HoMeHK1aTypa sSBIsIeTCS B HACTOSIIEEe BpeMsi HanboJiee
ynotpeossiemon?

10. JaiiTe onpeneneHue NOHITHSL KU30MEPHS, «U30MEPBDY.

11. Kaxue Buabl n3omepuu Bbl 3HaeTe. PaccMOTpUTE KaXKIblil M3 HUX Ha

KOHKPETHBIX ITpUMEpax.
12. HazoBute ocHOBHBIE KJIacChl OPraHUYECKUX COCTMHEHUN 1
MIPUBEIUTE 10 2 TIpUMEpa ¢ KaXkI0TO Kiracca.
4.2. Bua Tekynero KOHTPOJIsi: J0KJIa/
IIpoueaypa nposenenust

3anuTa JOKJIaa0B NpoXoauT Ha 6 u 12 Hexgensx 1 u 2-ro cemectpa.

KpuTtepuu oneHnBaHus 10KJIa1a:

OleHKa «OTJIMYHO» BBICTABIISICTCA CTYACHTY, €CIIM COAEpP>KaHUE TOKJIaJa COOTBETCTBYET
3asIBJICHHOI B Ha3BaHUM TeMAaTHKE; JOKJIa] O(pOPMIIEH B COOTBETCTBUU C OOIIUMHU TpeOOBaHUSIMU
HamMCaHUS M TEXHUYECKHUMH TpeOOoBaHUAMU O(GOPMIICHUS IOKIANa; AOKIAJ HMEET YETKYIO



KOMIIO3UIIMI0O M CTPYKTYpPY;B TEKCTE JOKJIaaa OTCYTCTBYIOT JIOTMYECKHME HApyLICHUS B
MPEJICTABICHIH MaTepuala; KOpPeKTHO 0(OpMIICHBI U B TIOJTHOM O0BEME MPEACTABICHBI CITUCOK
HCIIOJIb30BAaHHON JINTEPATypbl U CCBUIKM HAa MCHOJIB30BAHHYIO JIUTEPATYpPy B TEKCTE JOKJIAIA;
OTCYTCTBYIOT  opdorpaduueckne, MyHKTyal[MOHHBIE, TpaMMaTHYeCKue,  JIEKCHYECKHE,
CTHJINCTUYECKHE W MHbIE OHIMOKM B aBTOPCKOM TEKCTe; JOKJaa TMpPEeACcTaBiseT co0oi
CaMOCTOATENIbHOE UCCIEAOBaHUE, MPECTAaBICH KAaueCTBEHHBIM aHAlM3 HalJICHHOro MaTepuarna,
OTCYTCTBYIOT (DaKThI TUIaruara.

OneHka «XOpOLIO» BBICTABISACTCS CTYAEHTY, €CIIM COJIEpXKAaHUE IOKJIaJ COOTBETCTBYET
3asBJICHHOHN B HAa3BaHUM TEMaTHKeE; JOKJa] 0()OpMIIEH B COOTBETCTBUU € OOIIMMHU TPeOOBAHUAMU
HAlWCAaHUSA JIOKJAJ, HO €CTh IMOTPEHIHOCTH B TEXHUYECKOM O(OPMIICHHUH; JOKJIA UMEET YETKYIO
KOMIIO3ULIMIO W CTPYKTYpY; B TEKCT€ JIOKJIAJ OTCYTCTBYIOT JIOTHUECKHE HapyIIeHHUsS B
NpPEACTaBICHUN MaTepHana; B TIIOJHOM OOBEME TPEICTAaBICHBI CIHCOK HCIOIb30BaHHON
JUTEPaTypbl, HO €CTh OIMOKH B O(OPMIICHHH; KOPPEKTHO OGOPMIIEHBI M B IOJHOM OO0BEME
IPEICTAaBICHBl CCHUIKM Ha HCIIOIB30BAHHYIO JIMTEPATypy B TEKCTE JOKJIaaa; OTCYTCTBYIOT
opdorpadpudeckne, MyHKTyallMOHHbIE, TPAMMAaTHYECKUE, JIEKCHYECKUE, CTUIIMCTUYECKUE U MHbIC
OIMIMOKM B aBTOPCKOM TEKCTE; JOKJa] MPEACTaBIseT COOOH CaMOCTOSATENBHOE HCCIEIOBAaHME,
MPEJCTaBIICH KaYeCTBEHHBIN aHAJIN3 HAWJEHHOTO MaTepualla, OTCYTCTBYIOT (paKkThl IIaruara.

OneHka «yI0BJIETBOPHTEIBHO», ECIIH CO/ICPKaHNE JOKIaa COOTBETCTBYET 3asIBICHHON B
Ha3BaHUM TEMATHKE; B IIEJIOM JOKJIa] O(pOpMIIEH B COOTBETCTBUU C OOIIMMHU TpPeOOBAHUIMHU
HAMWCAHUA JJOKJIAJ], HO €CTh ITOTPEIIHOCTH B TEXHUYECKOM O(OPMIICHHH; B LIEJIOM JIOKJIAT UMEET
YETKYI0 KOMIIO3UIMIO M CTPYKTYypy, HO B TEKCTE JOKJIAJ] €CTh JIOTUYECKHE HapyIICHHUsS B
NpPEACTaBICHUN MaTepHuana; B IIOJHOM OOBEME TPEACTAaBICH CIUCOK HCIOIb30BaHHOW
JUTEpaTyphbl, HO €CTh OIIMOKU B O(OPMIICHHHU; HEKOPPEKTHO O(OPMIIEHBI MM HE B IMOJHOM
00bEMe TpeaCTaBIEeHBl CCBUIKM HA HCIONB30BAHHYIO JIMTEpaTypy B TEKCTE JOKIANa; €CTh
enuHuYHble  opdorpaduyeckue,  MyHKTyallMOHHbIE,  TpaMMaTHYeCKue,  JICKCHUYECKHE,
CTWJIMCTHYECKHE W MHBIE OMMOKH B aBTOPCKOM TEKCTE; B IIEJIOM JOKJAJ IMPEACTaBIsET COOOM
CaMOCTOSITENIbHOE HCCIIEI0BaHKe, MPEACTaBICH aHAIU3 HaMIEHHOTO Marepuaja, OTCYTCTBYIOT
(hakThI MIaruara.

OneHka «Hey/A0BJIeTBOPUTEIbHOY», €CITH COJIep)KaHUe JOKIaa COOTBETCTBYET 3asBICHHOM
B HA3BaHWU TEMaTHKEe; B JOKJIAJe OTMEYEHBl HapylIeHUs OOmMX TpeOOBaHMIA, HAIMCAHUSI
JOKJIaJa; €CTh IOTPEHIHOCTH B TEXHHYECKOM O(GOPMIICHHM; B LEIOM JOKJIA] HUMeEET YETKYIO
KOMIIO3ULIMIO U CTPYKTYPY, HO B TEKCTE JOKJA/a €CTh JIOTUYECKHE HAPYIICHUS B IPEACTABICHUU
Marepuana; B TOJHOM OOBEME MPECTABICH CIMCOK HCHOJIb30BAaHHOW JIMTEpaTyphl, HO €CTh
omrOKu B 0(OPMIICHHH; HEKOPPEKTHO OQOPMIICHBI WJIM HE B MOJHOM O0BEME MpEACTaBICHBI
CCBUIKM Ha HCIIOJIb30BAaHHYIO JIUTEPATypy B TEKCTE JIOKJANa; €CTh YacTble opdorpaduyeckue,
NYHKTyallUOHHBIE, TpPaMMAaTHYECKUE, JIeKCHUECKUE, CTHJIUCTUYECKHE U HWHbIe OLIMOKH B
aBTOPCKOM TEKCT€; B IIEJIOM JOKJIAJ] MPEACTaBIIeT COOOH IOCTATOYHO CaMOCTOSATEIHFHOE
HCCIIeIOBaHKE, MPEJICTABIICH aHAJIM3 HAWJICHHOTO MaTepuaia, MPUCYTCTBYIOT €AMHUYHBIC CIydan
(hakTOB TUTaruara

4.2.1 Tembl 1O0KJIa10B

Tunel u3oMepUy OPraHUIECKUX COCIUHEHUN.

B3anmMHOe BiusiHHE aTOMOB B MOJIEKYJIaX OPraHUYECKUX BELIECTB.
Hyxieouisl ¥ 371eKTpOPHITBL.

KpemHuuiioprannueckue coeTMHEHUS.

HedTs.

[Tpon3BoacTBO OEH3MHA.

YT1eBo10pOAHOE TOIIINBO, €r0 BUbl U HA3HAUCHHUE.

[IpupoaHbIil ra3 Kak IEHHOE XUMUYECKOE ChIPHE.

XN R =



10.
1.

12.
13.
14.
15.
16.
17.
. IlpoTenHOreHHbIE aMUHOKHCIIOTHI
19.
20.
21.
22.
23.
24.

18

25

31

49.

50.
51.
52.
53.

beH3011 1 ero roMoJIorH.

ApomMatnyeckue yriieBoAOpO bl Kak IEHHOE XMMHUYECKOE ChIPHE.

OnHoaromHble cnupThl U Boga. CX0ACTBO M OTINYUA. [ HAPOPUIBHOCT CIUPTOB KaK
pe3yabTaT 0COOEHHOCTEH CTPOCHUS MOJIEKYJIBI.

®DeHOoJI — HE CIUPT, a KUCIIOTA.

B3anmHuoe BinusiHME (GYyHKIMOHATIBHBIX TPYII Ha IPUMEPE MOJIEKYJIbI (heHoIa.
[TonuBUHUIIOBBIN CIIUPT.

MHoroaToMHbIe ciUpThl. CXOJICTBO M OTJIMYUSA XUMUYECKUX U (PU3UYECKHX CBOMCTB.
MHoroaToMHbI€ CIIUPTHI — 3AMEHUTENN caxapa.

AHNUIMHOBBIE KPAaCUTEIN

Anpaerupl Kak apOMaTHYECKUE BEIIECTBA.

IToueMy anmpaernapl OTINYAKOTCS OT KETOHOB.

UYro 1 moyemy pacTBOPSIET aLlCTOH.

Posnb anpaernioB B MeTaboIMYECKUX MPOLIECCAX.

JnpUIBbHOCTH BBICIINX KUPHBIX KHCIOT U UX COJICH.

MypaBbHHas KHCIIOTa — IIpocTeliee OMpyHKINOHATBHOE COETUHEHHUE.

. «DOpyKTOBBIE» KUCIOTHI.
26.
217.
28.
29.
30.
. I30npeHoBbIN Kay4dyK.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

CrnosxHble 3(hUpBI KaK ApOMATUYECKUE BEIIECTBA.

XKupbl — NPOAYKT MUTAHUS U [ICHHOE XUMUYECKOE ChIPhE

MBU10 U CUHTETUYCCKUE MOIOIHUEC CPEACTBA — CPAaBHUTCJIbHAA OLICHKA
Cunrernueckue BojiokHa. KanpoH.

Tedmnon.

deHonpopMabIeTHIHBIE CMOJIBI.

['moGynsapHbie OenKkH.

OubpUILIApHBIE OENKH.

DepMEeHTHI

Uem 1 moueMy OTIMYAIOTCS LEJUTI0I03a U Kpaxmall.

Hyxnennosbie kucnotsl. CpaBauTenbHas cradbunsHocTh JJHK 1 PHK.
AJKaIouasl.

I'muko3uael.

D1aBOHOUIBL.

BonopactBoprumbie BUTaMUHBI.

’KupopacTBoprMble BUTAMHUHBI.

['opmoHBI.

Kusub u gesarensHocTh .M. Menaeneena

Posib HOHHBIX COETMHEHNI B HEKUBOW NMIPUPOJIE U B )KU3HU YEJIOBEKA

Hctopus cemn Benukux kamHei AnmasHoro ¢pouma Poccun

Meranueckue 1eHbI'M B uctropuu Poccun

Mertasibl ¥ CIUIaBbl — MATEPHUAIIBI 1JI JPEBHEHIITUX U COBPEMEHHBIX OJTUMIUNUCKUX
Harpaj

Ortkpeitue crpykrypsl JJHK naypearamu Hobenesckoii mpemun Jx. Yorconom u .
Kpukom

CuHTeTHYeCcKue NOJMMEpPHbIE MaTepUalbl U UX POJIb B COBPEMEHHOMN TEXHHUKE
(O30HOBBIN HIUT IIJTAHETHI

Ucropus cTekia B )KM3HU YEJIOBEUECTBA

DcreTnueckasi, OM0IoruYecKas U KyJbTypHas pojib KOJUIOUAHBIX CUCTEM B KU3HH
YyeJIoBeKa



Tpeboearnus Kk 00K1a0Y:

TutyapHBIAIHCTCOTTIACHOOOpA3IlY

O6bem 10—15 mucroBdopmara A 4;

Mpudt TNR, 14 pasmep, 1,5 MexCTpOUHBII HHTEPBAJ, a03alIMOHHBIN oTcTyn — 1,25.
CrnucoKuCcnoIb30BaHHOMIUTEPATYPHI.

P

4.3. Bua Tekyumiero KOHTpoJisi: 3a4et, Au¢gepeHunpoBaHHbIN 3a4eT

3aueT MpoBOIUTCS B BUJE YCTHOTO ompoca B 1 cemecTpe ydeOHOro roja.
JuddepeHnmpoBaHHbIi 3a4€T TPOBOIUTCS BO 2 ceMecTpe yueOHOTOo Toja.

Bonpocsl k 3a4eTy 0 XUMHUU

lcemecTp

1.Teopus byTtneposna.

2.T'omonorus, U3oMepHusl.

3.CtpoeHue aToma yriaepoa.

4. T'ubpunu3arust opourtaneil. BareHTHbIE COCTOSHUS aTOMOB YTJIEpPO/Ia.
5.Knaccudukarus opraHu4ecKux COCTMHEHHM.

6.HoMeHknatypa opraHu4ecKux COeIMHEHUM.

7.Bunibl XUMHUUYECKUX CBSI3€ B OPraHMYECKUX COCTUHECHUSX.

8. Tunsl xuM. peakuuil. Peakiiumn pagukanbHbEe U HOHHBIE.

9.AnKaHBI: TOMOJIOTHYECKHUH PsijI, HOMEHKIIATypa, CTpPOCHHE, (PHU3. CB-Ba, MOJIyUCHHE.
10.XuMHueckue CBOMCTBA alIKaHOB.

11.1{ukioanKaHbl.

12.AnKeHBI: TOMOJIOTHUECKUH psijl, CTPOCHUE, HOMEHKIIATYpa, H30MepHsl, (GU3NYeCKre CBOWCTBA,
MOJTyYEHUE.

13.Xumuueckue CBOMCTBA.

14.Ankanuensl. Knaccuduxkanus. 3omepus, HomeHkIaTypa. CriocoObI MOTyYeHUS.
15.ITomumepbl./ MOHOMED, CTPYKTYpPHOE 3BE€HO, CTETICHb MoymMepu3aiuu / [Ipumeps u ux
IIPUMEHEHUE.

16.Anxunel. 'oMonornyeckuil psiji, XMMU4eCKUE CBONCTBA.

17.Cioco0sI MoTydeHus U MPUMEHEHHUE aJTKMHOB.

18.ApomaTtnueckue ¥YB. CocraB, cTrpoeHue.

19.130mepust 1 HOMEHKIJIaTypa roMoJioroB 0en3osa. CriocoOb! MoTydeHusI.
20.XuMu4ecKre cBOMCTBa OCH30J1a i €T0 TOMOJIOTOB.

21.B3auMHO€ BIMSIHUE aTOMOB B MOJIEKYJIE TOTYOJIa.

22.I'enernyeckas CBsI3b MeXAy Kiaccamu Y B.

23.1IpupoaHbie UCTOUYHHUKHU Y B.

24.CnupTsl, K1accUpUKAIH, CTPOCHHUE.

25.1'0oMOIOTHYECKUI s/l MPEETbHBIX OJHOATOMHBIX CIIUPTOB. XMMHYECKHUE CBOMCTBA.
26.CriocoObI oTyueH st TPEASIbHBIX OHOATOMHBIX CITUPTOB.

27 MHOTOAaTOMHBIE CITUPTHI.

28.3TUIICHTIIUKOJTb.

29.I'nuuepuH.

30.'eneTnueckas CBA3b.

Bonpocel k nuddpepeHuMpoOBAHHOMY 3a4eTy 10 XUMHUU

2 cemecTp
1.Teopus byTtneposna.
2.T'omonorusi, U3oMepHusl.
3.CtpoeHue aToma yriaepoa.



4. I'uGpuan3zanus opourtaneii. BajeHTHBIE COCTOSHUS aTOMOB yTJIEpO/Ia.
5.Knaccugukaius opraHHueCKUX COSAMHEHUI.

6.HomeHnknaTypa opraHu4ecKux COeTUHEHUMN.

7.BUIbl XUMHUYECKHUX CBSI3€ B OPraHUYECKUX COEAUHECHUSX.

8. Tumsl Xxum. peakuuii. Peakiiuy pagukanbHbIe U HOHHBIE.

9.AnKaHbI: TOMOJIOTHYECKHI Psil, HOMEHKIIATypa, CTpOCHHE, (hU3. CB-Ba, MOTYUYCHHE.
10.XuMHuuecKkue CBOMCTBA aIKaHOB.

11.1{ukII0anKaHbl.

12.ATKEeHBI: TOMOJIOTUYECKHH PsJl, CTPOCHHE, HOMEHKIIATypa, n3oMepus, (u3ndecKkue CBONWCTBA,
MOJTyYEHHE.

13.Xumuueckue CBOMCTBA.

14. Ankanguensl. Knaccudukamus. 3omepust, HomeHknatypa. CriocoOsl MOTy4eHus.
15.ITonmumepsl./ MOHOMED, CTPYKTYPHOE 3BEHO, CTENEHb TTosinMepu3aiuu / [Ipumepsr u ux
MIPUMEHEHUE.

16.Ankunbl. ['omosioruyeckuit psija, XMMUYECKUE CBOMCTBA.

17.CnocoObl moy4yeHHs ¥ MPUMEHEHUE aJIKUHOB.

18.Apomarnueckue YB. CocTaB, cTpoeHue.

19.130mepust 1 HOMEHKIJIaTypa roMoJioroB 0ex3osa. CriocoOb! moTydeHusI.
20.XuMu4ecKre cBOMCTBa OCH30J1a i €T0 TOMOJIOTOB.

21.B3auMHO€ BIMSIHUE aTOMOB B MOJIEKYJIE TOTYOJIa.

22.I'enerndeckas CBsI3b MEXAy Kiaccamu Y B.

23.1IpupoHbie UCTOUYHHUKHU Y B.

24.CnupTsl, K1accUpUKaIHs, CTPOCHHUE.

25.1'0oMOIOTHYECKUI ps/l MPEETbHBIX OJHOATOMHBIX CIIMPTOB. XMUMHYECKHUE CBOMCTBA.
26.CriocoObI oTyueH st TPEASIbHBIX OJHOATOMHBIX CITUPTOB.

27 MHOTOAaTOMHBIE CITUPTHI.

28.3TUIICHTIIUKOJTb.

29.I'nuuepuH.

30.'eneTnueckas CBA3b.

31.Crpoenue BemecTsa

32.Moxenr ToMmcoHa

33IInanerapHas MOJI€Ib

34.KBanTtoBas Mojaenbs bopa

35.CoBpeMeHHbIE TPEICTABICHUS O CTPOCHHH aTOMa Ha OCHOBE KBAHTOBOW MEXaHUKH.
36.CtpoeHue aroma. DIEKTPOHHOE 001aK0. DIIEKTPOHHAst OpOUTab. DHEPreTUYECKHE YPOBHH.
37.XapakTepucTuka CTpOEHUs aToMa.

38.BanienTHOCTDH. BaneHTHBIE BO3MOXXHOCTH aTOMOB.

39.Ilepuoanueckuii 3akoH u [ICXD

40.0T1kpbITHE IEpHOAUYECcKOTO 3akoHa J[.M.MenaeneeBbiM.

41.3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB B MIEPUOAX U TPyIIIaXx.
42.0co0eHHOCTH CTPOEHUS FJIEMEHTOB TTOOOYHBIX TIOITPYIIII.

43.I'eanansHocts [[.V1.Menneneena.

44.I'opu3oHTanIbHAas!, BEpTUKAJIbHAS, TUArOHAIbHAS 3aKOHOMEPHOCTD.

45.XuMHnueckas CBs3b

46. NonHas cBsI3b

47.KoBalieHTHas1 HEMOJISIpHAs CBS3b

48. KoBasieHTHas MOJIsIpHAs CBS3b.

49. Metannuyeckass XMMHYECKas CBS3b.

50. BonopoaHas cBsi3b.

51.Tunsl KPUCTATUTUYECKUX PEIIETOK.



52. I'nOpuauzanusi 3IeKTPOHHBIXOpOUTATICH.

53.I'eomeTpust MOJIEKYI.

54 . Tlonmumepsl.

55.0pranryeckue noJIuMepbl

56.Heoprannueckue noaumepbl
57.XUMHYECKHUE PEAKLUU.
58. Knaccudukanus XuMHYEeCKUX peaKIiii

59.TennoBoii 3 PeKT XUMUUECKIX PeaKLnil /TeroTa o0pa3oBaHus BelecTB, 3akoH ['ecca,

SHTAJBINUS, SHTpOMHUs, YHeprus [ m66ca
60.CKOpOCTh XUM. peakirid. Y CIIOBUS, BIUSIONIME HA CKOPOCTh XUM. PEaKIIHil.

61. Karanus.

62. OOpaTUMOCTh XUMHUUYECKUX PEAKIIAM.

63.XuMH4ecKoe paBHOBECHE.
64.OKUCIUTENBHO — BOCCTAHOBUTEIIbHBIE PEAKIUU.

65.Bonopoansiii nokazarens - pH. I'maponns

Kpurtepun onenuBanus:

— [OJIHOTA U MPaBUJIbHOCTb OTBCTA,

— CTCIICHb OCO3HAHHOCTH, TIOHUMAHUA U3YyUCHHOTO

IToxa3aTeu U IIKAJa OLlEeHUBAHUS:

Ixanaa

OIICHUBAHHUA

IToxa3zaTenu

-00y4Jaroluiicss MOJHO H3JIaraeT MaTepual, JIaeT MNPaBUIBHOE ONpEACTICHUE
OCHOBHBIX ITOHSITHH;

-o0HapyXMBaeT TOHMMaHWE MaTrepHalia, MOKET OOOCHOBATh CBOM CYKICHHUS,
MPUMEHUTh 3HAHUS HA MPAKTUKE, MPUBECTH HEOOXOAMMBIC MPUMEPHI HE TOJIBKO
nu3 y‘IeGHI/IKa, HO U CaMOCTOATCIIbHO COCTAaBJICHHBIC,

-M3JlaraeT MaTtepuajg TMOCJIeIOBATEIbHO M TMPABWJIBHO C TOYKH 3PEHHUS HOPM
JIATEPATYPHOIO SI3BIKA

-00y4aroLuiics 1aeT OTBET, YAOBIETBOPAIOLINM TeM ke TpeOOBaHUSM, YTO U 1|
OTMETKHU «5», HO JoIycKaeT 1-2 ommuOKH, KOTOphIE caM K€ MCHpaBisieT, u 1-2
HEJloueTa B MOCIIEeI0BATEIbHOCTH U SI3bIKOBOM O0(OPMIIEHUH U3JIaraeMoro

-o0yuaronuiicss oOHapyKMBaeT 3HAHWE M TMOHMMAHHE OCHOBHBIX TOJIOKEHUM
JTAHHOM TEMBI, HO:

-M3JaraeT MaTeprail HerOoJHO U JI0IyCKaeT HETOYHOCTH B ONPEEICHUN MOHATHUH
win GOpMYIMPOBKE MPABHIT;

-HE YMeeT JO0CTaTOYHO TIyOOKO M J0Ka3aTebHO O0OOCHOBAaTh CBOM CYXKICHHS U
MIPUBECTH CBOU TIPUMEPHI;

-M3JaraeT MaTepuaj HEeNOCJIeNOBAaTEeIbHO U JIOMYCKAaeT OLIMOKU B SI3BIKOBOM|
0 OpPMIICHUH U3TIaraeMOT0

-o0yuaronuiicss oOHapyKMBaeT HE3HAHUE OOJNBIIEH YacTH COOTBETCTBYIOIIETO
BOIMPOCA, JIOMYCKAeT OINMOKKM B (OPMYIHPOBKE ONPEACICHUN W TIpaBHII,
HCKaXAIOIINE UX CMBICI, OSCTIOPSI0YHO U HEYBEPEHHO U3JIaraeT MaTepual




4.4 Boripocskl M 3aJaHKS VIS IPOBEPKH YPOBHA C(POPMHPOBAHHOCTH
KOMIIeTEeHIIUH

OK-1
IlepeyeHb OlIEHOYHBIX MATEPHAJIOB

(3aKkpbITOrO THIA)
1. Xumus — 3to:
a) HayKa O COCTaBe, CTPOEHUH, CBOMCTBAX U IIPEBPALLCHUSIX BELIECTB;
0) Hayka 0 HeOOpaTUMBIX NU3MEHEHHUSIX BEIIIECTBA;
B) HayKa O KM3HH Ha 3eMJIe.
2. IIpouecceol, B pe3yjbTaTe KOTOPbIX MPOUCXOAUT U3MEHEHUE CTeNeHel OKUCIeHUs,
HA3bIBAKOTCH:
a) TOPEHHEM
6)remnoBbIM 3 hekTom
B) OKHMCIIUTEIHHO — BOCCTAHOBUTEIbHBIMU PEAKIIUSIMU
3. Kakoii MeTo HCIIOJIB3yeTCsl IPH PACCTAHOBKE KOI(PPUIIMEHTOB B YPABHEHUHU?
a) SJIEKTPOHHOTO OajlaHca
0)repecTaHOBKH
B) pacmpeeneHus
4. JK30TepMHYECKHMMH HA3bIBAKOT PEAKIMH, KOTOPbIE:
a) UAYT C BBIJICJICHUEM TEIUIOTHI
0)uayiue mpy JaHHBIX YCIOBUSX BO B3aMMHO MPOTHBOIIONIOKHBIX HAMIPABICHUSIX
B) UAYT JI0 MOJHOTIO M3PAaCcXOJ0BaHUs OJTHOTO U3 PearupyIoIiX BEIIeCTB
S. TenJ1oTO# CropaHus HA3bLIBAIOT:
a) ypOBEHb TEIIOTHI, BHIXOSIIMH UM UCIIOIb3YEMbIi MPU BBIIETICHUH OJHOTO MOJIS
COEIMHEHMS U3 IIPOCTHIX BELLIECTB
0)ypOBEHb TEIIOTHI, BBIXOIALINI MPU CTOPAHUU OJJTHOTO MOJISI BEIIECTBA
B) YPOBEHb TEILJIOTHI, BRIXOSIINN WIH UCTIOJIb3YEMBIH MTPU pPeaKiuu
6. HeoOpaTumoii Ha3bIBaeTCHA peaKklMsi:
a) UOy1Las 10 KOHIA, TO €CTh A0 IOJHOTO U3PacX0JOBAHMSI OAHOIO U3 PEArUPYIOLIUX BELLECTB
0)koTopasi UAET BO B3aUMHO NMPOTHUBOIOJIOKHBIX MIIOCKOCTSIX
B) WAyIIIasl C BBIICTICHUEM TETIJIOTHI
7. Ilo xapakTepy 00paTHMOCTH peaKkIUuU KJIaccupUuUMpyrOTCcs Ha:
a) UAyIIKe C U3MEHEHHEM U 0e3 U3MEHEHHUS CTEeTIEHU OKUCIICHHUS! aTOMOB
0)9K30TEPMHUYECKHE, IHIOTEPMUICCKIE
B) oOpaTHMble, HEOOpaTHMBbIE
8. DHpoTepMuyecKkne peakum — 3TO Te, KOTOpPbIE:
a) UYT C MOTJIOLIEHUEM TEIJIOThI
0)IIpOTEKAIOT B OOBIYHBIX YCIOBUAX, HO B IPOTHUBOIIOIOXKHBIX HAIPABICHUSIX
B) HEBO3MOKHBI 0€3 yUacTHs KaTainu3aropa
9. ATOM COCTOHUT U3:
a) IPOTOHOB;
0) MPOTOHOB 1 HEUTPOHOB;
B) IPOTOHOB, HEUTPOHOB, JIEKTPOHOB
10.Boaa, KOTOPYI0 CYUTAOT CAMOM YUCTOM:
a) pOJTHUKOBAS,
0) IUCTUIUTHPOBAHHAS;
B) BOJIOTIPOBOIHASI.
11. CiioxHbBIE BelecTBa COCTOSAT U3:
a) U3 2X 1 0oJee XUMUIECKUX IIEMEHTOB;



0) 13 1 XMMUYECKOTO DJIEMEHTA,

B) U3 IPOTOHOB, HEUTPOHOB, FJIEKTPOHOB;

12. BriGepure ¢popmyJiy HIeJI09HO3E€MEJIBLHOI0 MeTaJLIa:

a) Na;

0) Ba;

B) Al

13. NaCl - 3to0:

a) MPOCTOE BEILECTBO;

0) CII0’)KHOE BEIIECTBO;

B) aTOM;

T') METaJII.

14.Ko/1M4eCcTBO 3JIEKTPOHOB, KOTOPOE MOKeT HAaXOAUTCS HA OAHOI opOuTaIn:

a) l;

0) 2;

B) 3;

15.0pouTanu, umewmme chepudeckyro ¢gopmy, 3T0:

a) s-opourany;

0) p-opOuTanu;

B) d-opOuTtanu;

16. ATom - 3T0:

a) DJEeKTPOHEUTpaIbHas YaCTUIA, COCTOSIIAs U3 MOJOKUTEIBHO 3aPSKEHHOTO SApa U
OTPHULATENIBHO 3aPSKEHHBIX 3JIEKTPOHOB;

0) OnuH U3 BUIOB MaTepUU, KOTOPBINA XapaKTePU3yeTCs MACCOU MOKOS;

B) OTnenbHas 3NeKTpOHEUTpalibHAs YacTUIla, 00pa3yrouascs Ipu BOSHUKHOBEHUU KOBaJIEHTHBIX
CBA3EH MEXIy aTOMaMH OJTHOTO UJIM HECKOJBKHUX AJIEMEHTOB, KOTOpAas ONpeaesieT XUMHUUECKUE
CBOICTBa BEIIECTBA;

17. Cycnen3ust — 3710:

a) CMecH, B KOTOPBIX YaCTHUUKHU COCTABIIAIONINX WX BEIIECTBA BUIHBI HEBOOPYKEHHBIM IJ1a30M
WJIH 1101 MUKPOCKOTIOM;

0) CMmecH, B KOTOPBIX YACTUYKHU COCTABIISIFOIIMX UX BEHIECTBA HE PA3IMUMMBIC JAXKE B CAMBIIA
MOIIHBIA MHUKPOCKOIT;;

B) 'py0oucriepcHbIE CHCTEMBI ¢ TBEPAOH AUCTiepCHOM (a30i U KUIKOM TUCIIEPCHOM Cpeon.
18. BuiOepuTe ¢popmyiry KHCJIOTHI:

a) CaSOy;

0) NaOH;

B) HCI.

19.K smyJibcusiMm OTHOCHTCSH

a) KpeM;
0) peuHoii u;
B) LIBETHOE CTEKJIO;

20. TBepaAOCTh, IVIACTUYHOCTH, KOBKOCTb 3TO:
a) puznueckre CBOMCTRA;

0) XUMHUYECKHE CBOMCTBA;

B) CJIOJKHBIE BEIIIECTBA;



11.

Kuarou orBeToB

No Bonpoca BepHnbiii oTBeT
1 a
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IlepeyeHb OLIEHOYHBIX MAaTEPUAIOB
(OTKpBITOrO THIIA)

BE€IIECTBAMHU HA3LIBAIOT COCAMHCHUSA YIJICpO/Ja, 3a UCKIIIOUCHUEM

OKCHJIOB yTJIepo/a, yroJbHOU KUCIOTHI U €€ coliel, KapOuI0B U HEKOTOPBIX IPYTUX
-3TO TIpeAeIIbHBIC YTIEBOAOPOBI C 001IeH hopmynoit C,Hyy, 42 , B MOJIEKYIAX

KOTOPBIX BCE aTOMBI COEIMHEHBI POCTHIMU (OAMHAKOBBIMU) CBSI3SIMHU.
VYTIeBo0pobl, CcoieprKalliie B MOJIEKYJIaX OJHY TBOMHYIO CBSI3b M UMEIOIINE 00IIyI0 popmyiry
Cn,H,, , HA3BIBAIOT

-TIPOIIeCC BEICOKOTEMIIEPATYPHOTO HArpeBaHUs Yt €3 JOCTyIa BO3IyXa.
-OpraHMYECKUE BEUIECTBA, B MOJIEKYJIAX KOTOPBIX YIVIEBOJIOPOIHBIN paguKal
CBS3aH C TUJIPOKCUIIbHOM rpynmoii —OH.

CBs13p MEXly aTOMOM BOJI0POJIa OJJHOM MOJIEKYJIBI 1 aTOMOM C BBICOKOM
AIEKTPOOTPHUIIATENHHOCTHIO((DTOP, KHCIOPO/I, a30T) APYTON MOJIEKYJIbI Ha3bIBAIOT

CBSI3bIO

-IIPOU3BOIHBIC APOMATHYECKHUX YTIIEBOIOPOJIOB, B MOJIEKYJIaX KOTOPBIX OJH WIIH
HCECKOJIbKO aTOMOB BOAOPOda 6€H3OHBHOI‘O KOJIbLla 3aMCIICHBI TUAPOKCHIILHBIMU I'PYIIIIAMHU.
NPECTaBISIOT CO00# CI0XKHBIE (DUPHI TPEXATOMHOTO CITUPTA TIIUIEpUHA U
BBICIIIUX Kap6OHOBBIX KHCJIIOT.

VYTIeBobl, B COCTaB KOTOPHIX BXOST JIBa OCTaTKa MOHOCAXapHI0B, HA3bIBAIOT

. Oprannyeckue BeIIecTBa, CoieprKalre B MoseKyie kapookcuibnyio rpynmny —COOH u

amuHorpyniny —NH, , Ha3bIBalOT
- HayKa, udydaromuiasa uCcCJICI0BaHUs J)KUBbIX OPraHU3MOB 1 6HOJIOI‘I/I‘IGCKI/IX

ITPOIIECCOB B IMPOM3BOJICTBE.




12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

- OTO MaTCpurajibl, U3rOTAaBJIMBAECMBIC HAa OCHOBEC IMOJIMMEPOB C pa3IMUYHBIMU

no0aBKaMH, CIIOCOOHBIE PHOOPETATh 3aJaHHYIO (OPMY MPHU U3TOTOBJICHUH U3/EIHS U COXPAHSTh
€€ B IIpolecce IKCIUTyaTaIUH.
- 3TO TIOJMMEPHI JINHEHHOTO CTPOEHHUSI, KOTOPBIE IPUTOIHBI JJIS1 3T OTOBJICHUS

HUTEH, )KT'YTOB, MPSKU U TEKCTUIIBHBIX MaTEPHUAJIOB.

DneKTpoHEHTpanbHas CHCTEMa, COCTOSIIAs U3 sapa, 00pa30BaHHOIO MMPOTOHAMH U HEUTPOHAMH,
1 DJICKTPOHHOU 000JI0YKH, 00pa30BaHHOM JIEKTPOHAMH, HA3BIBACTCS
[TpocTpaHCTBO BOKPYT aTOMHOTO sIpa, B KOTOPOM HanOoJiee BEPOSTHO HAXOXKIACHHUE AIEKTPOHA,
Ha3bIBAETCS

CBsi3b, 00pa3oBaHHAS 32 CYET IIEKTPOCTATHUECKOTO MPUTHKEHUS MEXKy KATHOHAMU U
aHMOHaMH, B KOTOPbIE IPEBPAIIAIOTCS] ATOMbBI WJIM TPYIIIBI aTOMOB B pe3yJIbTaTe OTAAuU U
MNPUCOCAUHCHUSA 3JICKTPOHOB, HA3BIBACTCA

CBsi3b B MeTaJIJIaX U CIJIaBaX MEXKIY HOH-aTOMaMH, OCYILIECTBIIIEMAas COBOKYITHOCTBIO
BAJICHTHBIX 3JICKTPOHOB, HA3bIBACTCA CBA3b10.

— 3TO METaJNIMYECKUE MaTepUallbl, MOTydaeMble U3 PACIlJIaBOB JIByX WUJIH Ooliee
BEILIECTB, OJIHO U3 KOTOPBIX - METAJL.

['pybonucniepcHbIe CHCTEMBI, B KOTOPBIX JUCTICPCUOHHON CpeNloi sSBIseTCs ra3 (Hampumep,
BO3/yX), a AUCTIEpCHON (hpa3oil - TBEPIbIE U JKUJKHE YACTULIbI, HA3bIBAIOTCS

[Ipoueccel mpeBpalleHus: OJHUX BELIECTB B IPYTUE, OTIIMYAIOUINECS OT UCXOIHBIX MO COCTaBY
WJIU CTPOEHUIO, a CIEA0BATENIbHO, U TI0 CBOMCTBAaM, Ha3bIBAIOTCS peakuusiMu
Peakuuu, B pe3ynpTaTe KOTOPHIX U3 IBYX U O0Jiee BEUIECTB 00pa3yeTcsi OJJHO CIO0KHOE BEUIECTBO,
Ha3bIBAIOTCS peakuusIMu
Peakuuu, B pe3ynbTaTe KOTOPHIX U3 OAHOTO CJIOHOIO BElIecTBa 00pa3yeTcs /1Ba WIN HECKOJIbKO
HOBBIX BEILIECTB, HA3BIBAIOTCS PeaKUUSIMHU
Peakuuu, B pe3yspTaTe KOTOPBIX aTOMBI IIPOCTOTO BEIIECTBA 3aMEIal0T aTOMBI IPYToro
3JIEMEHTA B CJIOKHOM BELIECTBE, HA3bIBAIOTCS peaKIUAMM
Peakuuu, B pe3ynbTaTe KOTOPHIX B CIIOKHBIX BEIIECTBA OOMEHUBAIOTCS CBOMMH COCTaBHBIMU
YacTsIMU, HA3bIBAIOTCS peaKI UMM
XUMUYECKHE peakliy, IPOTEKAIOUIIe B OJHOM HANPABJICHUH, HA3bIBAIOTCS
XUMHUYECKUE PEaKLUU, KOTOPbIE MPOTEKAIOT B JIBYX B3aUMHO MPOTUBOMOJIOXKHBIX HAIIPABJICHUSX,
Ha3bIBAIOTCS

- pCaknuu 0OMEHHOTI0 B3aHMOHeﬁCTBHH BCIICCTB C BOI[OI>'I, MMPUBOAAIINC K UX

Pa3I0kKEHUIO.

Peakiiuu, mpoTekaromume ¢ "3MEHEHHEM CTETIEHEH OKHCIIEHUS 3JIEMEHTOB, 00Pa3yIOLINX
pearupymoInue BelecTBa, Ha3bIBalOTCs .

OKHCANTENBHO-BOCCTAHOBUTEIBHBIN IIPOLIECC, TPOTEKAIOIINN Ha 3JIEKTPOJaX IIPH MPOIYCKaHUU
IIOCTOSIHHOT'O JIEKTPUYECKOT0 TOKA YEPEe3 paCTBOPHI MJIM PACIUIABBI DJIEKTPOJIUTOB, Ha3bIBACTCS

TEXHOJIOTHsI — ATO HayKa o Hanbosiee 3pPEKTUBHBIX METOIAX U CPEICTBAX
nepepaboTKU ChIPbs (IPUPOIHBIX PECYPCOB) TS MOTYUYEHUS BEILIECTB U MaTepPHaJIOB,
UCTIOJIB3YEMBIX B PA3IMYHBIX OTPACIISAX XO3SHCTBA.

Kuarou orBeToB

Ne Bepuslii oTBET
BOIpoca
1. Oprann4eckumu
2. AJkaHbl
3. AsnkeHamMu
4. KokcoBanue




5. CrnupTsl

6. Bonopoanoit

7. ®eHobl

8. Kupsbr

9. Jucaxapugamu
10. AMHMHOKHCIOTaMHA
11. buorexnonorus
12. IInacTmaccer

13. Bomokna

14. ATtomom

15. Op6uranbio

16. Honnoi

17. MeTanaudeckon
18. CruiaBbl

19. AsposossiMu

20. XUMHUUYECKUMH
21. COCOUHECHUS

22, Pa3IOKCHUS

23. 3aMEICHUA

24, oOMeHa

25. Heobpatumbivu
26. Ob6paTumMbpIiMu
27. I'maponus

28. OKHMCITNTEIIFHO-BOCCTAHOBUTEIbHBIMHI
29. DIEeKTpONIN30M
30. XuMHU4IecKas




5. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHHUE

5.1. MaTepuajibHO-TeXHHYECKOe oDecneyeHmne

Haumenosanue 060py0osantsvix yueOHbIX Kadunemos,
00beKMO08 01151 NPOBEOCHUs NPAKMUYECKUX 3AHAMUIL,
00beKmoe8 husuuecKkoil Kyibmypovl U CROpma ¢
nepeunem 0CHOBHO20 000PYOOsaHUsL

Aopec (mecmononosrcenue) yueoHvix
Kadunemos, 00veKmoe 0,11 npoeedenusn
NPaAKMUYeCcKux 3aHAmuil, 00beKmos
duzuueckoit Kynomypul u cnopma (c
YKazanuem naiowiaou u Homepa
nomMeueHusA 8 COOMEEMCmMeUN ¢
O00Kymenmamu 010po mexnuuecKkoii
UHGeHMapu3zayuu)

Kabuner xumum ¥ OWMONOTUWIIS TPOBEACHUS YYSOHBIX
3aHSTHHN, TPYIITIOBBIX U MHAWBUIYAJTBHBIX KOHCYJBTAIUMN,
TEKYIIET0 KOHTPOJIS U IPOMEKYTOUYHOU aTTeCTallNH.

Crenmann3npoBaHHAS MeO0eb, KOHITUITHOHED,
MEePCOHANILHBIA KOMITBIOTEP C BBIXOJIOM B MHTEpHET U
o0ecrieyeHuEM JIOCTYyTIa B ANIEKTPOHHYIO
nHGOpPMAIMOHHO-00pa30BaTeIbHyl0  cpeay  (uamana,
WHTEPAKTUBHAS JIocKa, BeO-kamepa, TpaduuecKuit

IJIAHIICT

353919, Kpacuomapckuii kpai,
r. HoBopoccuiick,

yi1. Mbeicxakckoe mocce, 1oM No75,
aynutopust Ne 207 23, 7 kB.M., 3Tax 1,
nomenienue 207

Y4eOHOE TOMENIeHHe sl TPOBENCHHS TPYIIOBBIX H
WHIMBHUTyaJIbHBIX KOHCYJIBTAlUH, TEKYIIEr0 KOHTPOJIS,
CaMOCTOSTEITLHON paOOTEHI.

Crnenmann3nupoBaHHAS MeOeb, MIePCOHATBHBIN
KOMIIBIOTEp C BEIXOOM B MHTepHeT M oOecriedueHueM
JOCTyTa B ANEKTPOHHYIO HHPOPMAITUOHHO-
oOpa3oBarenbHyl0 cpeny (Quinana, MyJIbTHMETUNHBIN
MPOEKTOP U DKpaH, BeO-kamepa, Tpaduiyeckuil IiaHIier,

353919, Kpacnogapckuii kpau,
r. HoBopoccuiick,
yi1. MBICXaKkcKoe mocce,
oM Ne 75, aynutopust Ne 413,
35,8 xB.M., 3Tax 4, momemenue 413

UuraneHpld 327 OHONMOTEKH I CaMOCTOSTENHFHOU
PpaboTHI C BBIXOJIOM B ceTh MIHTEpHET.

Crnenmann3nupoBaHHAS MeO0eb, KOHITUITHOHED,
MePCOHANBHBIE KOMITBIOTEPHI C BHIXOJOM B MHTEpHET u
oOecrieueHueM JIOCTYyTIa B ANEKTPOHHYIO
nHGOPMAIMOHHO-00pa30BaTeIbHYI0 cpeny Gbunuaia, Beo-

KaMepa, rpadUuecKuil MIaHIIeT.

353919, KpacHogapckuii kpai,
r. HoBopoccuiick,
yi1. MBICXaKcKOe 1mocce,
noM Ne 75, aynutopust Ne 410,
35,4 kB.M., 3Tax 4, nmomenieaue 410




5.2. loctynHasi cpeaa

B H® BI'TY um. B.I. IlllyxoBa nmpu co3ganuu 0e30apbepHON Cpenbl yUUTHIBAIOTCS
NOTPEOHOCTH CIEAYIOMNX KAaTEeropuii MHBAJIUIOB M JIMII C OIPAaHHYCHHBIMH BO3MOXKHOCTSIMHU
3II0OPOBBSL:

—  C HapyUICHWSMH 3PCHHUS;
—  C HapyLICHUSIMH CIIyXa;
—  C OTpaHWUYCHHUEM JIBUTATEIHHBIX (YHKIUH.
B oOpa3zoBarenbHOI opraHu3zanuu obOecriedeH OecHpensTCTBEHHBIH JOCTYN B 3JaHUE
WHBAJIMJIAM U JII]AM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBBSI.

Jlnis mun ¢ HapyuieHueM paboThl ONTOPHO-/IBUTaTENIbHOTO anmnapara o0ecredeH JOCTyM s
oOydeHUs] B ayAHTOPUSIX, PACIIOJIOKCHHBIX Ha TMEPBOM 3Ta)e, TAKKe UMEETCS BO3MOXKHOCTH
J0CTyNa U K JPYTUM ayIUTOPUSIM.

Jng nun ¢ HapylIeHHeM 3peHHs, clyXa HMeeTcsi ayauTopus, obecrieueHHas
CTallMOHAPHBIMU TEXHUYECKUMHU CPEACTBAMHU.

B cern «MHTepHeT» ecTh Bepcusi OQUIMAIBLHOTO caiiTa y4eOHOW oOpraHu3auu s
C1a0OBUIAIINX.

5.3. UudopmannoHHoe obecrevyeHne 00yueHus

Jnst peanuzanuy mporpaMMbl OMOIMOTEYHBIN (POH T 00pa3oBaTeIbHON OpraHU3aIi HMEET
NeJaTHble  W/WIM  DJIEKTPOHHBIE  OoOpa3oBaTelibHble M MH(POPMALMOHHBIE  PECYpCHI,
PEKOMEHIYEMBIX ISl UCTIOIb30BaHUSI B 00pa30BaTEIIBLHOM MPOIECCe

OcHoBHas TuTeparypa:

1.I'abpuensn, O. C. Xumus : 10-i knacc (6a30Bblit ypoBeHs) : yueOnuk / O. C. 'abpuensy, U. T
Octpoymos, C. A. CnagkoB. — 5-e u3f., crep. — Mocksa : [Ipocsemenue, 2023. — 128 c. : ui. -
ISBN 978-5-09-107222-8. - Tekcr : anekTponnbii. - URL:
https://znanium.com/catalog/product/2089902 (nara oopamenus: 07.11.2023). — Pexxum noctymna:
IO TIOJTITHCKE.

2.I'abpuensn, O. C. Xumus. 11-it knacc (6a30Bbiii ypoBenb) : yueonuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — 5-e u3zn., crep. — Mocksa : [Ipocsemienue, 2023. — 127, [1] c. :
ui. - ISBN 978-5-09-103623-7. - Tekcr : anekTpoHHbId. - URL:
https://znanium.com/catalog/product/2089904 (nara obpamenus: 07.11.2023). — Pexxum noctymna:
IO TTOIHCKE.



JlononHutenbHas TuTepaTypa:

1. AudunorenoBa, . B. Xumus. bazossiit ypoBenb: 10—11 kmaccsl : yueOHUK U1 CPEIHETO
obmero oopazosanusi / M. B. Audunorenosa, A. B. ba6kos, B. A. [lonikoB. — 2-¢ u3f., ucnp. u
nor. — Mocksa : U3marensctBo FOpaiit, 2023. — 290 ¢. — (OOGmeo0pa3oBaTenbHbINA ITUKI). —
ISBN 978-5-534-16098-7. — TekcT : anekrponHsbiii // O6pa3oBarensHas miaardopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/530422

Xumus. 3a1auHuK : yaeOHOe mocobue A cpeaHero npodecCHoHaIbLHOro 00pazoBaHus /

10. A. JleGenes [u mp.] ; mox obmieit penakiueit I'. H. ®aneeBa. — MockBsa : U3parenbcTBo
FOpaiir, 2023. — 236 ¢. — (IIpodeccuonanpHoe odpazoanue). — ISBN 978-5-9916-7786-8. —
Tekcr : anextponHsIii / ObpazoBarenbHas miargopma FOpait [caiiT]. —

URL: https://urait.ru/bcode/513091

lapmmn, A. I1. Xumuyeckue TepMuHbl. CoBaph : yueOHOE TOCOOHe TSl CPETHETO
npodeccuoHanbHOro oopazoanus / A. I1. 'apmun, B. B. MopkoBkuH. — 2-¢ U31., HCTIP. U
non. — Mockga : U3narensctBo FOpaiit, 2023. — 452 ¢. — (IIpodeccronansuoe
obpazoBanmue). — ISBN 978-5-534-04640-3. — TekcT : anektpoHHbIH // Obpa3oBaTenbHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515051

XUMHUYECKUE 33719 JJIs TF0003HATENBHBIX ;| COOPHUK XUMUYECKHX 3aJaHui u 3a1ad : [12+] /

A. J1. Koros, A. H. IIpounenos, E. B. Anexcanaposa [u ap.]. — Mocksa :/lupekr-Menua, 2022. —
204 c. : wi., Tabn. — Pexxum qoctyna: mo momucke. —

URL: https://biblioclub.ru/index.php?page=book&id=694961. — ISBN 978-5-4499-3308-9. —

TeKCT : 3JEeKTPOHHBIN.

5.4 llepeuens UHTEpHET-pecypcoB, NpodeccHOHATBHBIX 023 TaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

1. DnexkTponHas OnbIMoTeUHask CUcTeMa Znanium: caur. — Mockaa. - .
URL:https://znanium.com. — Pexxum nocrtyma: [uis 3aperucTpup. mojib3oBateneil. — Tekcr:
3JIEKTPOHHBIMN.

2. YHuBepcuTeTckas OuOnuoreka online : 3JIEKTPOHHO-OMOIMOTEYHAs CUCTEMA: CAWT. —

Mocksa, 2001 —2022 . — URL: https://biblioclub.ru — Pexxum goctyma: : mjst 3aperucTpup.
IIOJIB30BATENIEH. — TEKCT: 2JIEKTPOHHBIN.

3. O6pazoBatenbHas mnatdopma «IOpaitt» : caidt. — MockBa,2020 - URL:
https://www.urait.ru. - Pexum nmoctyma: s 3aperucTpUpOB. IoOjb3oBarenei. — TekceT :
3JIEKTPOHHBIMN.

4. TlpaBoBas 6a3a nanubIX «[ apanT»[caiit]. —Pexum noctyna : https://www.garant.ru/

5. lpaBoBass  6a3a  manHbIXx «Koncymbrant-Ilmocy  »[caiit]. —Pexum  mocryma:

http://www.consultant.ru



https://urait.ru/bcode/530422
https://urait.ru/bcode/513091
https://urait.ru/bcode/515051
https://biblioclub.ru/index.php?page=book&id=694961
https://znanium.com/
https://www.urait.ru/
https://www.garant.ru/
http://www.consultant.ru/

6. YTBEPKJIEHUE PABOYEI TPOT'PAMMUBI

YTBepxaeHne padouei nporpamMmbl 0e3 H3MeHeHHI.
Pabouas nporpamma 0e3 u3MeHeHU yTBepxaeHa Ha 2024/2025 yueOHbIi rof.

ITporokon Ne_ { 3acenanus kadeapsl TeXHUYECKUX AUCLUILIMH

or « Z6» Q@retenia 20 24 T.
v

3aB. Kadenpoi, A.T.H., IOIEHT [.1O. EpMoaeHKO
yuc€Has CTCICHL U 3BAHUC NoANHUCH / ] UHUUHUABI, d)aMHJ'IHH

Hupextop ¢punuana k.d.H., JOIEHT &u,«_/ N.B. YucTsikos

YyUCHas CTCIICHE M 3BAHUC NOAITHCH WHUIUAJIBI, (baMI/IJTHﬂ
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