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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma o01eoOpa3oBaTeIbHON y4eOHOW NUCHUIUIMHBI «XUMUS» MpeIHa3HauYeHA
JUISL U3YYeHUs XUMHUU B Mpo(ecCHOHANBHBIX oOpa3zoBarenbHbIXx opranusamusx CIIO,
peanu3yonmx 00pa3oBaTeIbHYI0 IMPOrpaMMy CpelHero oOmiero oOpa3oBaHHMS B Ipeaenax
OCBOCHHS OCHOBHOM mpodeccruonanbaoi oopazoBatenpHoi mporpammel CITO (OITOIT CITO) na
0a3ze OCHOBHOTO OOIIEro oOpa3oBaHUs MPH MOATOTOBKE KBaTU(UIIMPOBAHHBIX pPabOUHX,
CITyKallluX.

PabGouass mporpamma paspabotana Ha ocHoBe TpeboBanuii PI'OC cpeanero oOimero
obpazoBanusi, ¢ yderoM IlpumepHOil mporpammbl 00IIe00pa30BaTEILHOM yaeOHOMI
TUCIUTUIMHBL  «XuUMES» i1 Tpo(ecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OPTraHU3AINN,
pexomenoBaHHOU PI'AY «DPUPO» B KadecTBE NPUMEPHOIl MPOrpaMMbl JUIsl pealu3aluu
OCHOBHOMH MpodeccuoHanbHOl 0bpa3oBarenbHoi nporpamMmel CI1O Ha 6a3e 0OCHOBHOTO OOIIET0O
o0pa3oBaHUs C TIOTYyYSHUEM CpeaHero odmiero oopasoBanus (mpotoko Ne 3 ot 21 uromst 2015 T
Perucrparmmonnsiii Homep peneHsuu 385 ot 23 wumrons 2015 r.), IIpumepHoii OCHOBHOM
o0pa3oBaTeNbHOIl MPOrpaMMbl  CpEeJHEro oO0Iero o0pa3oBaHUsA, OIAOOPEHHON pelleHueM
denepanbHOro yueOHO-METOAUYECKOTO O0BEANHEHUS 1O 001IeMy 00pa30BaHUIO (MPOTOKOJI OT
28 utonsa 2016 r. Ne 2/16-3), B cOOTBETCTBUU ¢ PexomMeHmanusMu Mo OpraHu3aluu MOTydeHHs
cpeaHero obmero oOpa3oBaHusl B MpeAesax OCBOCHHUS 00pa30BaTENbHBIX MPOrPaMM CPEIHEro
npodecCHOHATLHOTO 00pa3oBaHUsT Ha 0a3e OCHOBHOTO OOIIEro oO0pa3oBaHHS C Y4ETOM
TpeOoBaHUH (enepaabHBIX TOCYIapCTBEHHBIX 00pa30BATEIbHBIX CTAaHAAPTOB M TOTYy4aeMOU
npodeccud WM CHENUAIbHOCTH CPEIHEro MpodecCHOHATBFHOrO 00pa3oBaHUs (MHUCHMO
JenaprameHTa rocyaapCTBEHHOW MONUTUKH B cepe moAarotoBku padouux kaapo u JI1O
MunoOpuayku Poccum ot 17.03.2015 Ne 06-259) u «O6 yrounenuun Pexkomenpanuii mo
OpraHM3aly  TOJIyYeHUs CpeaHero oomero oOpa3oBaHHMs B Mpelenax OCBOCHHS
00pa30oBaTeNbHBIX MPOrpaMM CpeHero mpogecCHOHAILHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO
oOuiero o6pa3oBaHus ¢ yueToM TpeboBaHul (efepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTeIbHbIX
CTaH/JapTOB M MOJy4aeMoH Mpodeccuu WM CIEeUHaTbHOCTU CPEIHEro MpodeccnoHalIbHOTO
oOpa3oBanus (nmucbMo JlemapTamMeHTa TOCYAapCTBEHHOM MOJIMTUKM B cdepe MOArOTOBKU
pabouux kanpoB u IO MwunobOpuayku Poccum ot 17.03.2015 Ne 06-259) u IlpumepHbIX
nporpaMM  001IeoOpa3oBaTeNbHBIX ~ Y4E€OHBIX  AMCHMIUIMH  AJs  Hpo(ecCHOHATBHBIX
oOpa3zoBatenbHbIX opranusanuii (2015 r.) (Omo6peno Hayuno-meronnyeckum coBetom LleHTpa
npodeccuoHaabHOro oopasoBanus u cucreM kBanupukauuit GPI'AY «OUPO» Ilporokon Ne 3
ot 25 mas 2017 1.).

CopepxaHue MPOrpaMMbl «XHUMUS» HAMIPABICHO Ha TOCTHKEHUE CIEAYIONIUX ENeH:

e (opmupoBaHue y 0OyJaromuxcsi yMEHHs OIIEHUBATh 3HAYUMOCTh XMMHYECKOTO 3HAHUS
JUTST KaXKJIOTO 9eJIOBEKa;

e (opmupoBaHue y 00ydJarOMIMXCS IEIOCTHOTO MPEICTABICHUSI O MUPE U POJIM XUMHUU B
CO3JIaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA; YMEHHS OOBSCHSTH
OOBEKTHI W TMPOILIECCHl OKPYKAIOIIEH JEeHCTBUTEIBHOCTH: MPHUPOJHOMN, COLMATHHOM,
KYJIBTYPHOH, TEXHUYECKON CPeJIbl, — UCTOIB3YS ISl ITOT0 XUMHUUYECKUE 3HAHUS;

e pa3BUTHE y OOYYAIOIIUXCS YMEHHH pa3nuuaTh (GakThl U OIEHKU, CPAaBHUBATH Olle-
HOYHBIC BBIBOJBI, BUIETh HMX CBSI3b C KPUTEPHUSMHU OILEHOK U CBSI3b KPUTEPHUEB C
OTIPEJICTICHHOW CHUCTEMOM IeHHOCTEH, (opMyaupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

e TpUOOpeTEeHHE O0YJAIOIIMMHUCS OIBITa Pa3HOOOPA3HON NESITEILHOCTH, TO3HAHUS U

3



CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, HWMEIOIIMX YHHMBEpPCAJIBbHOE 3HAYCHHUE IS
Pa3IMYHBIX BHUJOB JIEATEIBHOCTH (HABBIKOB pEIICHHS MPOOJIeM, NPUHATHS PELICHHH,
MOWCKa, aHajuu3a U 00paboTKH MH(OPMAIUN, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB
U3MEpPEHUl, COTPYAHUYECTBA, O€30IaCHOTO OOpaIleHus ¢ BEIIECTBAMH B MOBCEIHEBHON
KH3HH).

B mporpamMmy BKIIIOUEHO COAEpKAHHE, HAMPABICHHOE HA (POPMHUPOBAHUE Yy CTYJICHTOB
KOMITETCHITMH, HEOOXOoAuMBIX JjIs1 KauecTBeHHOro ocBoenus OITOIT CIIO na 0a3e OCHOBHOIO
001Iero 00pa3oBaHus C TMONYYCHUEM CpPETHEro OOIIero oOpa3oBaHMs; MMPOTPAMMbI MOATOTOBKH
KBATH(HUIIMPOBAHHBIX pabouux, ciayxkamux, mporpamMmmsl (ITTTKPC).

[Iporpamma y4eOHOW JUCHUIUIMHBI «XUMUS» SBISETCS OCHOBOH Uil pa3pabOTKU
pabouux mporpamMMm, B KOTOPHIX NPOQPECCHOHATbHBIE O0pa30BaTeIbHBIC OpraHU3allHH,
peanu3yromue 00pa3oBaTENbHYI0 MPOTpaMMy CpPEIHEro oO0Iero oOpa3oBaHUs B Mpejaesiax
ocBoenust OIIOIT CIIO Ha 6Gaze OCHOBHOTO O0IIEro oOpa3oBaHMS, YTOUYHSIOT COJCpIKAHUE
y4eOHOTO Marepuaia, MOCIEA0BATEIbHOCTh €r0 HM3Y4eHHs, paclpefelieHne Y4eOHBIX YacosB,
TEMaTUKy pedepaTroB, BUABl CAMOCTOATEIbHBIX pabOT, y4YUThIBasg cHeUU(UKY MOporpamm
MOJIrOTOBKHU KBAIN(UIIMPOBAHHBIX pab0YMX, CIIy’Kall[UX, OCBaUBAaeMOll Ipodeccuu.

[IporpaMMa MOKET HCIOJB30BATHCA APYTUMH MPOQPECCHOHAIBHBIMU 00pa30BaTEeIbHBIMU
OpraHU3alMsIMHU, pPEATH3YIONIMMH 00pa30BaTeNbHYI0 MPOTPAaMMy CpEAHEro  00Iero
oOpazoBanus B npenenax ocBoeHusi OIIOIT CIIO na 6a3e ocHOBHOro 00I1ero oOpa3zoBaHUs
(IIIKPC).

B paznene mporpammer «ConepskaHue yd4eOHOW IHUCHMIUIMHBDY KYPCHBOM BBIJCICH
Martepuall, KOTOPBIA MPU W3YyYCHHH SKOJIOTMM KaK O0a30BBIM, TaKk UM MPOQPECCHOHATBLHOU
y4eOHON JUCIUILIMHBI, KOHTPOJIIO HE MOJICKUT.

Nsyuenne oOmieoOpazoBatenbHON Yy4eOHOW AUCIUIUIMHBL «XUMUS»  3aBEPIIACTCS
MOJIBEJICHUEM UTOTOB B (hopMe dK3aMeHa B paMKax MPOMEXKYTOUHOU aTTeCcTaluu CTYJEHTOB B
nporecce ocBoerust OITOII CIIO ¢ monydeHueM cpegHero oo0mero oopa3oBaHusl.
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1.MACIIOPT PABOYEM ITPOIr'PAMMbBI YYEBHOM JTUCIUIIIUHBI
XUMUs
1.1. O6nacTe NpUMEHEHUS TPOTPAMMBI
Pabouas mporpamma y4eOHOW NUCIMIUIMHBI SBISIETCS YacThIO OCHOBHOW MPO(heCcCHOHAIBLHOU
oOpaszaBarenpHOi mporpammbl B cootBercTBuu ¢ PI'OC  mpodeccu CIIO 43.01.09. Ilomap,
KOHJIUTEP
1.2. MecTro IUCHUIUIMHBI B CTPYKTYpE OCHOBHOW MNPOQPECCHOHAIBHON 00pa3oBaTeIbHOM
MPOrpaMMBbl:  JUCLMILIMHA BXOAUT 00111€00pa30BaTeNbHbIN LUK
13Hemnm wu 3agauyu  JUCHMIUIMHBI —  TpeOOBaHUS K  pe3ysbTaTaM  OCBOCHHS
JUCIUIIAHBL:
OcBoenne coiepxaHusi y4yeOHOW JUCHUIUIMHBI «XUMHUA», OOECreunBaeT JAOCTH)KEHUE
CTYACHTaMH CJIEIYIOINX PEe3yIbTATOB:

® JIUYHOCHIHbIX.

— UYYBCTBOTOPAOCTU U YBAKCHUA KHUCTOPUU U JOCTUKCHUAM OTE€YECTBECHHOMN XMU-
YEeCKOM HAayKH; XUMHWYCCKU I'PaMOTHOC IIOBCIACHHUC B HpO(i)eCCHOHaHLHOﬁ ACATCIIb-
HOCTH U B 6LITy Ipu 06paIlIeHI/II/I C XMMHYCCKHUMHU BCHICCTBAMH, MATCpUAIaMH H
ImponeccamMu,

— TOTOBHOCTb K IIPOAOJIKCHHUIO O6pa3OBaHI/I$I 1 IIOBBIIICHUSA KBaJII/ICpI/IKaIH/H/I B H3-
OpaHHOW TIPO(HECCHOHATLHOW JCATSILHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XH-
MHUYCCKUX KOMHGTGHHI/Iﬁ BOTOM;

— YMCHHC UCIIOJIB30BATh JOCTHIKCHUSA COBpeMCHHOfI XUMHUYECKOU HAayYKHU U XUMHUYC- CKUX
TEXHOJIOTUH Il TIOBBIIICHUS COOCTBEHHOTO WHTEUICKTYalbHOTO pa3BUTHS B
BBIOpPaHHOM PO eCCHOHATBLHOM I TEITLHOCTH,

e MeTalpeIMEeTHBIX:
— HCIIOJIb30BaHWEC Pa3JIMYHbIX BUJI0B MO3HaBaTEILHON JACATCIIBHOCTH U OCHOBHBIX

MHTEIJICKTYaJIbHBIX OIepanuil (MOCTaHOBKHU 3a7a4yu, (OpMYJIUPOBAHUS THIIO- TE3,
aHaJM3a U CUHTE3a, CPaBHEHUs, 0000IIEHNUS, CUCTEMAaTH3alluH1, BBISIBICHUS IPUYNHHO-
CIEJICTBEHHBIX CBS3eH, IOMCKAa aHaJoroB, (OPMYJIHPOBAHHS BHIBOJOB) /Ul PELLICHHS
MIOCTaBJICHHOW 3a/1auM, MPUMEHEHHE OCHOBHBIX METO/IOB IMO3HaHMA (HAOIIOACHUS,
HAYYHOT'O SKCIIEPUMEHTA) AJIS U3YyUEeHHUs PA3IUMUYHBIX CTOPOH XH- MUYECKHUX OOBEKTOB
u MOponeccoB, € KOTOPbBIMU BO3HHUKACT HCO6XO}II/IMOCTB CTajJI- KHBATbCIA B
npodeccuonanbHoOM cepe;

— WCIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JJISI TTOJTYICHHST XUMHUECKOU HH(pOpMa- IHH,
yMEHHE OIIEHUTh €€ JIOCTOBEPHOCTH IS JIOCTHIKEHHUS XOPOIIUX PE3yJbTaTOB B
npodeccuoHanbpHoN cdepe;

e TMPEIMETHBIX:

— ¢chOpMUPOBAHHOCTH MPECTABICHUN O MECTE XUMHH B COBPEMEHHON HayYHOU
KapTUHE MHpa; MOHMMAaHHE POIU XUMHUU B (QOPMHUPOBAHUHU Kpyrozopa U (PyHK
MOHAIBHOM TPaMOTHOCTH YeJIOBEKa ISl PeIICHUs TPAKTUYECKUX 3a/a4;

— BIJIAJICHHE OCHOBOIIOJIATAIOIIUMH XUMHUYECKUMU TOHATUSMHU, TEOPUSMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMHM; YBEPEHHOE I0JIb30BAHME XUMHYECKONW TEPMUHOJIOTHEH U
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CUMBOJIUKO;

— BJaJIeHME OCHOBHBIMH METOJAaMHM HAYYHOTO ITO3HAHUS, HCIIOJIB3YEeMbIMH B XHMUU:
HaOJIIO/ICHUEM, ONKCAaHUEeM, H3MEPEHHEM, SKCIEPUMEHTOM; yMEHHe 00padarhiBaTh,
OOBSICHATH PE3yJbTAaThl MPOBEACHHBIX ONBITOB M JIENAaTh BBIBOJBI;, TOTOBHOCTH M
CIOCOOHOCTH MPUMEHSITH METO/1bI TO3HAHUS ITPH PEHICHU U TPAKTUYECKUX 33/1a4;

— cpOpPMHPOBAHHOCTh YMEHHUS [aBaTh KOJWYECTBEHHBIC OIIGHKM M MPOHU3BOJIUTH
pacyeTsl 10 XMMUYECKUM (hopMyitaM U ypaBHEHHUSM;

— BIIQJICHUE MPAaBWIAMH TEXHHKH O€30IaCHOCTH HpPU HCHOJIb30BAHHU XUMHYECKUX
BEILIECTB;

— chopmMHupOBaHHOCTH ~ COOCTBEHHOW  TO3MIMHM IO OTHOIICHHIO K XUMHUYECKOW
uH(pOpMAaIH, TTOITY4aeMON U3 PA3HBIX HCTOUHUKOB.

1.4. Konn4ecTBO 4acoB Ha OCBOCHUE pabovel mporpaMMbl Y4eOHOH TUCIUILITUHBI
e MaKCHMaJbHOH y4eOHOH Harpy3Ku o0ydaromux 256 4acoB, B TOM YHCIIE:
e 00s13aTeNBHON ayAUTOPHON ydeOHOU Harpy3ku oOyyaromerocsi 171 gacos;
e CaMOCTOSITEJIbHOW paboThI 00ydarommx 85 yacos.



2.1.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM TUCIIUILINHBI

O06beM yueOHOM TUCIMUIUIMHBI M BUBI YI€OHOH PabOTHI

Bun yuebnol paboThl O06bem JacoB

MakcumanbHas yueOHast Harpy3ka (BCEro) 256
OO0si3aTenbHas ayIuTOpHAs yueOHast Harpy3ka (BCero) 171
B TOM YHCIIE:

JlaGopaTopHbIe U IPAKTUICCKUEC 3aHATHUS 52
KoHTposibHBIE PabOTHI 7
CamocTtosarenbHas pabota o0ydaromerocs (Bcero) 85
B TOM YHCIIC:

BBINIOJIHEHHE pedepaToB 28
paboTa ¢ yueOHO U CIPaBOYHOM JTUTEPaATypOi 29
CO3JIaHUI TIPE3CHTALIUN 28

[TpomexyTouHast aTTecTanus B (popme sK3aMeHa




2.2. TEMATHYECKHWM IJIAH U COJIEP)KAHUE YUEFHOM JTUCIUTLIAHBI

XUMus
HaumenoBanwue pa3nenoB u tem | ComepikaHue yueOHOTO MaTepuaia, 1a00paTopHbIC U MIPAKTUIECKHE PaOOTHI. OO0beM 4HacoB | YpOBEHb
CamocTosiTenbHast paboTa 00ydaronmxcs, KypcoBasi padora (TIpoeKT) OCBOCHHS
(ecyu MpeyCMOTPEHBI)
1 2 3 4

BBenenue 2
Coneprxanue yueOHOTO MaTepraa
HayuHnble MeTO1bI TO3HAHUS BEIIECTB U XUMHYECKUX sABJICHUM. PO 1 1,2
IKCIIEPUMEHTA U TEOPUH B XUMUHU.
3nauenue xumuu npu ocsoenuu npodeccuii CI10 u cnennansuocteit CI10 1 1,2
€CTECTBEHHO-HAYYHOT0 poduiist mpohecCHOHaTLHOTO 00pa30BaHusl.
CamocTosTenbHas pabota o0yJyaroumxcs
[ToaroroBka pedepaToB, mpe3eHTAIMN HA TEMY: 1
buorexHonorus u reHHas HHxxeHepus — texHosornu XXI Beka.

Paznen 1 Opranuueckast XuMust 78

Tema:1.1 [Ipeamer opranudeckoi 10

xumun. Teopus CTpoeHHs

OpPraHUYeCKUX COeMHEHUN

Tema:1.1.1 Ilpenmer [TonsiTHe 06 opraHNYecKOM BEIIeCTBE U OpraHnyeckoil xumuu. Kpatkuii ouepk 1 1,2

OpPTaHHYECKON XUMUHU WCTOPHH PA3BUTHUS OPTaHUYECKOW XMMHUHU. BUTaNM3M 1 erokpyiieHue.
OCoOeHHOCTH CTPOCHUS OpraHMUYECKUX coeqrnHeHuil. KpyroBopot yrieposa B
pHUpPOJIE.

Tema:1.1.2 Teopus cTpoenus [Ipeanoceuiku co3nanns Teopun cTpoeHusi. OCHOBHBIE MOJOKEHUS TEOPUU 1 1,2

OpPraHMYECKUX COEAUHEHUN
A.M.bytneposa.

ctpoerust A.M.bytiepoBa. XuMH4ECKOECTPOEHUE U CBOMCTBA OPIraHUYECKUX
BemiecTB. [Tonstue 06 n3omepun. CriocoObl 0TOOpa-KeHUs CTPOCHUS
MOJIeKYJIbI (popmyIibl, Mojsienn). 3Hauenue Teopun A.M.bytieposa mis
pa3BUTHS OPraHUYECKON XUMUU U XUMUYECKUX MTPOrHO30B. . CTpoeHue aroma
yriiepoia. DIeKTPOHHOE 00JIaK0 U OpOUTANb, S- M p-OpOUTAIH. DIEKTPOHHBIE 1
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3JIEKTPOHHO-Tpaduueckue GopMyIibl aTOMa yriiepoaa B OCHOBHOM H
BO30YKJIEHHOM COCTOSTHUAX. KoBasieHTHAst XUMHUUECKasi CBSI3b U €€
KJaccu(uKanus 1o crnocody

MepeKpeIBaHus opouTaneit (6- u n-csizu). [lonarue rubpunuzanuu. Paznudneie
TUIIBI THOPUAN3ALUY U (hOpMa AaTOMHBIX OpOuTalell, B3aMMHOE OTTaJIKMBAaHUE
rUOpUIHBIX OpOUTAIeH U UX PACIONOKEHUE B IPOCTPAHCTBE B COOTBETCTBUHU C
MUHUMYMOM 3Hepruu. ['eomeTpust MoJIeKyJ1 BEIECTB, 00pa30BaHHbIX AaTOMaMHU
yriiepojia B pa3JInyHbIX COCTOSHUAX TMOPUIU3ALHH.

Tema:1.1.3 Knaccudukarms Knaccugukanus opraHMuecKkux BEIIeCTB B 3aBUCUMOCTH OT CTPOCHUS 1,2
OPraHUYECKUX COCIMHEHHUN yraepoanoi nenu. [lonstue pynkunonanpHoil rpynmnsl. Knaccudukanus
OpPTraHUYECKUX BEUIECTB MO TUITY ()YHKIIMOHAIBHOM TPYIIIIHL.
JlabopaTopHsbiit onibIT Nel
N3roroBnenue Mozaenen MOJIEKyJ —IIpEeICTaBUTENEH Pa3IMUHbIX KJIAaCCOB
OpPraHUYECKUX COCIUHECHUM.
Tema:1.1.4 OcHOBBI TpuBnaneHble Ha3BaHUA. PanmoHanpHas HOMEHKIIATypa KakK IPeIIeCTBEHHULIA 1,2
HOMEHKJIATypbl OPraHU4EeCKUX Homenknarypsl [IUPAC. Homenknatypa IUPAC: npunnunel oopazoBanus
BEIIECTB. Ha3BaHMM, CTApPIIMHCTBO (PYHKIIMOHAIBHBIX TPYIII, UX
o0o3HavyeHue B Ipeukcax U cypdukcax Ha3BaHUI OPraHUYECKUX BELIECTB.
Tema:1.1.5 Tunbsl XumMuyeckux Krnaccugukaiys KoBaJeHTHBIX CBSI3€H 110 3JIEKTPOOTPULIATETBHOCTH 1,2
CBA3€H B OPraHN4ECKUX CBSI3aHHBIX aTOMOB,CIIOCO0Y MepeKpbIBaHUsI OpOUTaIel, KpaTHOCTH,
COEZIMHEHUSX U CIIOCOOBI UX MexaHu3My o0pa3oBaHusi. CBs3b IPUPOABI XUMHUUECKON CBS3U C TUIIOM
pa3pbiBa KPUCTAJUNINYECKOH pEIIeTKH BEIECTBA U ero (PU3NYeCKMMHU CBOWCTBAMH.
Pa3pbiB XUMHYECKOI CBSI3M Kak Mpolecc, 00paTHbIN ee 00pa30BaHUIo.
['oMonuTHYECKNI U TETEPONIMTUYECKUI PAa3PBIBBI CBA3EH, UX CONTOCTABIEHUE C
O0OMEHHBIM U JOHOPHO-AKIENTOPHBIM MEXaHW3MaMU UX oOpazoBanus. [lonarue
CBOOOJTHOTO pajinKaa,
Tema:1.1.6 Knaccudukarms [TonaTue o TUIIAX U MEXaHU3Max peakiuil B opranndeckoil xumun. CyocTpat u 1,2

peaKkuuii B OpraHu4eCKON XUMUHU

pearent. Kinaccudukanus peakiuii mo n3aMeHEHHIO B CTPYKType cyOcTpara
(mpucoennHeHMe, OTIICIUICHUE, 3aMEIIeHNE, N30MEepU3allisl) U TUITYy peareHTa
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(panukanbHBIE, HYKJICO(DHIBHBIE, 3TEKTPO(UIHHEIE).

Peakuuu npucoenunenus (AN, AE), snumunupoBanus (E), 3amemmenus (SR,
SN, SE),uzomepu3zanuu. . Pa3HOBUAHOCTU peaklMii KaXI0T0 TUIIA:
THJIPUPOBAHUE U ACTHAPHUPOBAHNE, TAJIOTEHUPOBAHNE U JIETATOI€HUPOBAHHE,
THJIpaTalys U AeruapaTanus, F’uIporajoreHipoBaHue u
JIETUAPOrajloOreHUPOBAHNE, ITOJIMMEPU3aLUs U TOJUKOHICHCAIUS,
neperpynnupoBka. OcoOEHHOCTH OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI
B OPraHUYECKOM XMMHUH.

Tema:1.1.7 CoBpemeHHbIE
MMpEaACTaBICHHUA O XUMUYCCKOM

CTPOCHUHU OPraHNYCCKUX BCUICCTB.

OcHoBHbIE HanpaBJIeHUs pa3BUTHsI Teopun cTpoeHust A. M. Bytieposa.
N3omepust opranndeckux BeEeCTB U ee Bubl. CTpYKTypHas H30MepHUsL:
MEKKJIACCOBasl, YIIIEPOIHOIO CKEJIETa, II0JI0KEHUS] KPaTHOM CBSI3U U
(GyHKIMOHATILHOM TPYTIIIHL.

1,2

Tema:1.1.8 CoBpemeHHbIE
MPEJICTABICHUS O XUMUYECKOM

CTPOCHUU OPIraHNYCCKUX BCUICCTB.

OcHOBHbIE HalpaBJIeHUs pa3BUTHs Teopuu cTpoeHus A. M. bytiepoga.
N30oMepust opraHndecKux BeIECTB U €€ Buibl. CTpyKTypHas H30MEpHsL:
MEXXKJIACCOBasl, YIJIEPOJIHOTO CKEJIETa, OJIOKEHUS] KpaTHOM CBSI3U U
(YHKIIMOHATILHOW IPYTIIIBL.

1,2

[IpocTpancTBeHHas! H30MEpUs: TeOMETpHUYECKas U onTndeckast. [lonsTue
ACHMMETPUYECKOT0 IIeHTpa. brojormueckoe 3Ha4eHNE ONTHYECKOW N30MEPHH.
B3anMHoOe BIHsIHEE aTOMOB B MOJIEKYJaX

OpPraHUYECKUX BELIECTB. DNEKTPOHHBIE 2(PPEKTH ATOMOB M aTOMHBIX TPYII B
OpraHu4eckux Moisiekynax. MHaykiroHHbsId 3¢hpeKT, mom0KUTENbHBIA U
OTpHILIATENIbHBIN, ero ocobeHHoCcTH. Me3zomepHblil addekt (3 dexrt
COTIPSIKEHHUSI ), Er0 OCOOCHHOCTH.

[IpakTrueckue 3anarue Nel.
OOHapyxeHue yriaepoJia ¥ BOJAOPOia B OPraHNYECKOM COCTMHEHUH.
O6napyxenue rajioreHoB (1mpoba beinpireiina).

1,2

Ha6opaT0pHLIe OIIBITBI:

HpaKTI/I‘{eCKI/IC 3aHATUA

KonTpoibHble paboThI:
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JlemoHCTpanuu

Komnnekunnu oprannueckux BemecTB (B TOM YHCIIE JIEKaPCTBEHHbBIX
MpenaparoB,KpacuTelieil), MaTepralioB (IPUPOIHBIX U CHHTETUYECKUX
Kay4yKOB,IIJIACTMAaCCUBOJIOKOH )M U3/ICNIUN U3 HUX (HUTEH, TKaHEH,
otnenouHbIxMaTepraiioB).Monenu monekyn CH4, C2H4, C2H2, C6H6,
CH3OH—mapocTepkHeBBIEHOOBEMHBIE.

Mopnenu oTTalIKUBaHUs THOPUIHBIX OpOUTaIel ¢ TOMOIIbIO BO3AYIIHBIX
1IapOB.

B3anmopeiicTBre HATpUs € 3TAHOJIOM U OTCYTCTBHUE B3aUMOAEHCTBUS C
TUATUIOBBIMA(DUPOM. OTIBITHL, TOATBEPKIAIOIINCHATTNINE (YHKIIMOHATBHBIX
TPYII Y COCIMHEHUN Pa3TUYHBIX KJIACCOB

CamocTosTenbHas pabota o0yJyaroumxcs

Pabota ¢ IeKIMOHHBIM MaTepUaJIOM U MaTepuaIoM ydeOHUKa
Hanucanue pegepaToB BBINOJHEHHE JOMAIIHUX 33aJjaHUN 110 TEME,
HanucaHue JJ0KJIaJ0B, pedepaToB.
«Kuznp u gearenbHoCcTh A.M. byTnepoBa»
[IpumepHas TemaTka BHEAYJUTOPHOU CaMOCTOSITEIbHON pabOThI
N300paxeHne roMosa0roB 1 H30MepOB BELIECTB.
CucremaTnueckas HOMEHKJIATypa OpraHU4eCKHX BEIIECTB.
Pemrenne pacyeTHbIX 3a1a4.

Tema 1.2 IIpenensHble
YIJIEBOAOPOABI

Tewma 1.2.1 'omonornueckuit psin
AJIKaHOB.

[Tonsitue 06 yriaeBonopoaax. OCOOEHHOCTH CTPOSHUSI TPEAETBHBIX
YIJI€BOAOPOAOB. AJIKaHbl KaK IPEJCTABUTENN IPEAEIbHBIX YIIIEBOJIOPOIOB.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI METaHa U IPYTUX
ankaHoB. ['omonornyeckuit psan u usomepus napapunon. HopmansHoe u
pa3BeTBIIEHHOE CTPOEHUE yriaepoaHoi enu. HoMeHknarypa ajakaHoB U
AIKUIIBHBIX 3aMecTuTenell. duzndeckre CBOWCTBA aJIKaHOB. AJIKaHBI B
IIPUPOJE.

1,2
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JlaboparopHoe 3aHsiTHEN02

H3roTosiieHre Moieel MOJICKYJI allKaHOB U TaJIOTeHaIKaHOB. M3roToBieHue
napaguHUPOBAHHOW OyMaru, UCIBITAHUE €€ CBOWCTB: OTHOIICHHSI K BOJIC U
KHUPaM.

OOHapy»XeHHE BOJIbI, CaXKH, YIJICKHCIIOTO ra3a B IMPOYKTaX TOPCHUS CBEYH.

1,2

Tema 1.2.3 Xumuueckue cBOMCTBA
AJIKAHOB.

Peaknuu S R-tumna: ranorenuposanue (padoter H. H. CemenoBa), HUTpoBaHue
o KonoBasnoBy. MexaHu3M peakiyu XJI0pUpoBaHHs alkaHOB. Peakuuu
JETUIPUPOBAHUS, TOPEHUS, KATATUTUYECKOTO OKUCIICHUS alnKaHoB. KpekuHr
QIIKaHOB, PA3JIMYHbIC BUJIbI KPEKUHTA, TPUMEHEHHE B TIPOMBIIIIEHHOCTH.
[Tuponu3 u KOHBEpPCHUsT METaHa, N30MEPHU3ALIHS AJIKAaHOB.

JlaGoparopnoe 3ansTueNe3

O3HaKOMJICHHE CO CBOWCTBAMU TBEP/IbIX Mapa(UHOB: MJIaBICHUEM,
PacTBOPUMOCTBIO B BOJIE M OPraHUUYECKUX PACTBOPHUTENSAX, XUMHUUECKON
WHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJCHUCTBUS ¢ OpOMHOMN BOJIOH, pacTBOpaMu
MepMaHraHaTa Kajus, THIPOKCH]Ia HATpUs U

CEpHOIl KUCIIOTHI).

Tema 1.2.4 [Ipumenenue u
CIOCOOBI MOJTYUEHHUSI ATKAHOB

O6nactu npuMeHeHus ajkaHoB. [IpoMblIlIeHHbIE CTTOCOOBI OTY4YEHUS
AJIKaHOB: MOJIYY€HHUE U3 MPUPOJIHBIX HCTOYHUKOB,KPEKUHT MapapuHOB,
MOJIy4€HUE CUHTETUYECKOr0 O€H3MHA, Ta3u(pUKaLUs YT, THIPUPOBAHUE
anikaHoB. JlaGopaTopHble criocoObl OTyYeHHs alKaHOB: CMHTe3 Bropia,
JeKapOOKCHIMPOBAHUE, THIPOJIN3 KapOua aTrOMUHHUS.

ITpakTnueckoe 3ansaTue Ne2
[TonydyeHnne MeTaHa U U3y4yEHHUE €r0 CBOWCTB: FTOPEHUS], OTHOILLIEHUS K
OpOMHOIBO/IE U PacTBOPY IIEpMaHraHaTa Kajusl.

1,2

Tema 1.2.5 [{uknoankaHbl

['omonornueckuii psT 1 HOMEHKIATypa IIUKIOATKAHOB, UX 001Ias opmMya.
[TonsATHE 0 HanpsHKEHUM LMKIA. M30MepHs UKI0AIKAHOB:
MEXKJIaCCOBasl, yIIIEPOJIHOIO CKEIETA, TEOMETPUYECKAs

HOHy‘{eHI/IC u (bI/I3I/I‘-ICCKI/IC CBOMCTBA LIMKJI0AJKaHOB. XMMUYECKHE CBOMCTBA
UKJIOAJIKaHOB. CHCI_II/I(I)I/IKa CBOMCTB IIMKJIOQJIKAHOB C MaJIbIM pa3MepoM HUKIIA.
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PeaKL[I/II/I MMPUCOCAUHCHUSA U PAAUKAJIBHOI'O 3aMCIICHUSA.

JIaGopaTopHBIC OTBITHI:

[IpakTrueckue 3aHATHS:

KonTposibHble paboThI:

JeMoHcTpanuuun

Mopnenu MOJeKys MeTaHa, APYTrUX alIKaHOB, PA3IMIHBIX KOH(DOpMAaIHii
[IUKJIOTCKCaHa.

PactBopenune napaduna B OCH3WHE U UCIIAPCHUE PACTBOPHUTEIS U3 CMECH.
[TnaBnenne napaduHa U €ro OTHOIIEHUE K BOJIE (PaCTBOPUMOCTD, IIIOTHOCTb,
CMa4yMBaHUE).

Paznenenne cmecn O€H3MH — BOJIa C IIOMOIIBIO JICTUTEIILHONH BOPOHKH.
I'openne merana, npomnan-0yTaHOBOW cMecH, apaduHa B YCIOBUAX U30BITKA U
HEJI0OCTaTKaKUCIOpoia. B3pbIB cMecu MeTaHa ¢ BO3AYXOM H
xJ10poM.BoccTaHOBIIEHHE OKCHJIOB TSDKEIIBIX METALIOB IMapauHOM.
OTHolIeHUE UKJIOTeKCaHa K OpOMHOM BOJIE U PaCTBOPY NEpMaHTaHaTa KaJusl.

CamocTosTenbHas paboTa 00yJaroumxcs:

1.Pabora ¢ maTepuaiiom yueOHHUKa.

Pemenue 3a1a4 BpIMONHEHNE JOMAITHUX 33JaHU 110 TeMe, HalTMCaHHe
JOKIIa70B, pedeparoB. «Ku3Hb u aesrensHocTh A.M.byTieposa»
[IpumepHas TemaTka BHEAYIUTOPHON CaMOCTOSITENIbHOM paOoThI
CtpoeHue U CBOWCTBA, MPUMEHEHUE MPEIEbHBIX YTIEBOI0POIOB.
CtpoeHue U CBOWCTBA, PUMEHEHUE HEMPEACITBHBIX YIIIEBOIOPOIOB.

Temal. 3 DTUTIIEHOBBIE 1
JIMEHOBBIE YTJIEBOIOPOIBI

Temal. 3.1 'omonoruueckuii psij
aJIKEHOB.

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI 3TUJICHA U AJIKEHOB.
I'omonoruueckuit psin u obmmas Gopmyna aakeHoB. M30MepHs 3TUICHOBBIX
YTJIEBOJAOPOAOB: MEKKIACCOBAs, YIJIIEPOJIHOIO CKEJIETA, ITOJIOKEHUS KPATHOM
CBs3H, TeoMeTpuueckas. OCOOEHHOCTH HOMEHKIIATYPhI ATHICHOBBIX
YIJIEBOJOPOIOB, HA3BAHUS BAXKHENIIUX paauKaioB. PU3NUeCcKue CBOMCTBA

1,2
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AJIKCHOB.

JIaGopatopubie onbIThIN4

OOHapyXeHHUE HeNpeIeIbHBIX COCAMHEHNH B KEPOCHHE, CKUTIHIApE.
O3HakoMIIeHHE ¢ 00pa3LaMy IMOJMATHIICHA U MOJIUIPOIHIICHA.
Pacrio3HaBanue 00pa3LoB aKaHOB U aJTKECHOB.

1,2

Temal. 3.2 Xumuueckue CBOMCTBa
ankeHoB [IpumMeHneHnue u crocoObl
MOJIYYCHUS AJIKEHOB

DneKTpoUIBLHBIN XapaKkTep peaKkiuid, CKIIOHHOCTh K PEaKIUsIM
MPUCOCIUHEHUS, OKUCIICHUS, TonuMepu3anuu. [IpaBuino MapkoBHMKOBA U €TI0
3JIEKTPOHHOE 000CHOBaHUE. Peakiuu raioreHupoBanus,
TUAPOTrAIOr€HUPOBAHMS, TUApaTalluK, TuapupoBanns. Mexannsm AE-peakuuil.
[TonsiTHe 0 peakumsax noauMepu3anuu. I'opeHne ankeHoB. Peakuyu okucieHus
B MSTKHMX M JKECTKUX yClIoBUsX. Peakuus Baruepa u ee 3HaueHue 1
oOHapyKeHHsI HETIPEAETbHBIX YTIIIEBOAOPOIOB, MOJIYUYECHHUS TTIUKOJICH.
Hcnonbs30BaHKe BBICOKOW PEAKIIMOHHON CIIOCOOHOCTH aJIKCHOB B XMMHYECKOM
NpOMBINIUIEHHOCTH. [IprMeHenre sTuiieHa u npornuieHa. [IpoMbliiieHHbie

CII0COOBI MMOJIYYCHUS aJIKCHOB. Peakuuu ACTUAPUPOBAHUA U KPCKHHI'A AJIKCHOB.

JlaGopaTopHbIe CIOCOOBI MOTYyYEHHUS aTKEHOB.

1,2

[TpakTrueckue 3aHsATHIN3
[Tonyuyenue sTHIIeHA NEeruApaTalMEed STUIOBOTO CIUPTA.

BsaumopeiicTBue 3TuieHa ¢ OpoMHON BO/IOM, paCTBOPOM I€pMaHraHaTa Kajusl.

CpaBHeHUE MJIaMEHHU 3TUJIEHA C [UIAMEHEM IPEeNIbHBIX YTII€BOJOPO/IOB
(MeTraHa, mponaH-0yTaHOBOM cMecH).

1,2

Temal. 3.2.3 AnkaaueHsbl.

ITonsaTue u knaccupuKaus TMEHOBBIX YIIIEBOIOPOIOB 10 B3aUMHOMY
PacCIoJI0KEHUIO KpaTHBIX CBsi3el B MoJieKysie. OCOOEHHOCTH AJIEKTPOHHOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS COMPSKEHHBIX ArueHoB. [lonsTue o m-
ANEKTpOHHOU cucteme. HoMeHknaTypa JUEHOBBIX YIieBOIOPOAOB.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB COMPSKEHHBIX IMEHOB KaK CJIEJCTBUE HX
ANEKTpOHHOTO cTpoeHus. Peaknuu 1,4-npucoeaunenus. [Tonnumepusanus
nreHoB. CriocoObl MOTYYEHUs IMEHOBBIX YIriieBo10po1oB: padotsl C. B.
JleGeneBa, nerujpupoBaHe aIKaHOB.

1,2
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Temal. 3.2.4 OCHOBHEIC IIOHSATHS
XUMHUH BBICOKOMOJICKYIISPHBIX
COeIMHEHUI(Ha IpuMepe
MPOIYKTOB MOJMMEPHU3AIUU
aJIKEHOB, aJIKOJIUEHOB U UX
raJIOreHIPOU3BOIHBIX ).

Monowmep, nmonumep ,peakiiusi MoJTUMEpPU3alUU, CTEIIEHb MOJIUMEPHU3ALIUH,
CTPYKTYPHOE 3B€HO. THIIBI MOJIMMEPHBIX

LIETICH : JINHEeHbIE,Pa3BETBIICHHbIC, CIINTHIC. [ IoHSITHE O CTepeoperyIsIpHbIX
nonumepax. [lonumeps! TepMOIIIaCTUYHBIE U TEPMOPEAKTUBHBIE.
[Ipencrarnenue o macTMacax u 3aactomepax. [lonmernieH BHICOKOTO U
HU3KOTO JaBJICHUs, €ro CBOMCTBA U puMeHeHue. Karanuzartoper Luriepa-
Harra. [lonunponuiex, ero npuMeHeHue U cBoicTBa. ["anoren conepxaniye
MOJTMMEPBI: Te(HIIOH, MTOTUBUHIIXIOpUA. Kaydyku HaTypalbHBINA 1
cuHTeTnuyeckue. Cononumepsl (0yTaaMeHCTUPOIbHBIN KayuyK).Bynkanuzanus
KaydyKa, pe3uHa U 300HUT.

JlaGopaTopHbI€ OIIBITHI:

HpaKTI/IquKI/IC 3aHATUA:

KonTponbHble paboThI:

JlemoHcTparuu

Mogenu MoKy CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB U
AJIKaJMEHOB.

Komneknus «Kayuyk u pesuHay.

Jenonumepuzanus kayayka. CrylieHue MIEYHOI0 COKa KaydyKOHOCOB
(Momoyasi, O1yBaHUYUKOB, GUKYCA).

CaMocCTOSTEIIbHBIC pa60Ta o6y11a10u11/1xc;1:

BBINOJIHEHUE JOMAIIHUX 33aJaHUi IO TeMe, HallucaHue JO0KJIa/l0B, pedeparos.
«IIpruMeHeHne STUIICHOBBIX U IMEHOBBIX YIIIEBOJOPOB HA IIPOU3BOJICTBE U B
OBITY»

[IpumepHas TemaTnka BHEAYJUTOPHOU CaMOCTOSITENIbHOM pabOThI

CrpoeHnue u CBOMCTBA, NPUMEHEHHUE MPEIEIbHBIX YTIEBOAOPOIOB.

CrtpoeHne u CBOWCTBA, IPUMEHEHUE HENPEAEIBHBIX YIIIEBOJOPO/IOB.
Pemrenne pacueTHbIX 3a1a4.

Temal. 4. AteTusIeHOBEIE
YTJIEBOJIOPOIBI
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Temal. 4.1 'omonoruueckuii psin
AJIKUHOB.

DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE AI[ETUIICHA U IPYTUX aJIKUHOB.
I'omonoruueckuii psa u obmas Gopmyna ankunoB. Homenkiarypa
aIleTUICHOBBIX YIIIEBOAOPOAOB. M30Mepus MEKKIIACCOBas, YTIEPOTHOTO
CKeJIeTa, MOJIOKEHHS KPATHOH CBS3H

JlaGopaTopHbIii onbITNeS

W3rorosnenune Mojienell MOJIEKyYI alKHHOB, X H30MEPOB.

Temal. 4..2 Xumuueckue

CBOICTBA U IMPUMCHCHHUC AJIKUHOB.

Oco0eHHOCTH peaKIMi MPUCOSAMHEHUS IO TPOHHOM YIIIepOI-yIIIepOTHON
cBa3u. Peakuus Kyueposa. [IpaBuino MapkoOBHMKOBA IPUMEHUTEIBHO K
aneruyieHaM. [IoaBMXHOCTH aToMa BOJI0OpO/ia (KUCIOTHBIE CBOMCTBA
ankuHoB). Okucnenue ankuHoB. Peakuus 3enunckoro. [lpumenenue
alleTUJICHOBBIX YIiIeBoA0po0B. [lonuBuHMIaneTar.

OcoOeHHOCTH peaKInil MPUCOSTUHEHUS 110 TPOMHON yIiIepoI-yriaepoaHON
cBa3u. Peakuus Kyueposa. [IpaBuino MapkOBHMKOBa IPUMEHUTEIBHO K
anerusieHam. [TogBMKHOCTH aToOMa BOJI0poAa (KUCIOTHBIE CBOMCTBA
ankuHoB). Okucnenue ankuHoB. Peakuus 3enunckoro. [Ipumenenue
ALETUIICHOBBIX yIieBOA0poaoB. [lonuBuHMIanerar.

1,2

Temal. 4.3 IlonyueHue aqaKHUHOB.

[lonydenue aneTusieHa MUPOJIN30M METaHa U KapOUIHBIM METO/I0M.

JlaGopaTopHbI€ OIIBITHI:

HpaKTI/I‘leCKI/Ie 3aHATUA:

KoHnTpomnbHbIe paboThI

JemoHcTpanuu

Moneny MONEeKyJIbl aeTUIIEHA U IPYTUX aJIKUHOB.

[Tonyuenue anerusneHa u3 kapOua Kajablus, O3HaKOMJIEHHE ¢ (PU3NYECKUMH U
XUMUYECKUMH CBOMCTBAMU alleTUJICHA: PACTBOPUMOCTHIO B BOJIC, TOPEHUEM,
B3aUMOJICHICTBHEM

¢ OpoMHOI1 BOJIO#, pacTBOPOM TMepMaHraHaTa Kanus, coiasimu menu (1) u
cepebpa.

CaMOCTOSTEIIbHBIC pa6OTBI O6y‘laIOH_[I/IXCHZ

BBITIOJTHEHHUE JIOMAITHUX 3aJaHUH TI0 TeMe, HalluCaHue JOKJIaa0B, pedepaTosB.
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«IIpruMeHeHNE alleTUIICHOBBIX YIJIEBOJOPOB)

[TpumepHas TeMaTHKa BHEAyAUTOPHON CAaMOCTOSITETLHON pabOThI
CrpoeHue u CBOWCTBA, IPUMEHEHUE MPEAEIbHBIX YIJIEBOJOPOIOB.
CtpoeHue u CBOWCTBA, IPUMEHEHUE HENPEEIIbHBIX YIIIEBOI0PO/IOB.
Pemenue pacueTHbIX 3aad.

Tema 1.5 ApomaTuueckue

YIIIEBOIOPOABI
Tema 1.5.1 'omonoruueckuii psa | beH3zon kak npeacTaBUTeNb apeHOB. PazButue npeacTaBieHuil 0 CTpOEHUN 2
apeHoB 6ensosa. CoBpeMEHHBIE ITPEICTAaBICHUSI 00 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTtpoenun Oenzomna. ObpazoBaHue aApOMATHIECKON TT-CUCTEMBI. [ oMosiorn
OeH301a, X HOMEHKJIaTypa, oomias ¢popmyna. Homenknarypa ais
JTM3aMEIICHHBIX TPOU3BOIHBIX O€H30Ja: opmo-, Mema-, napa-pacroiokKeHue
3amecrurenei. Duzndeckre CBOMCTBA ApEHOB.
Tema 1.5.2 Xumuueckue cBoiictBa | [Ipumepsl peakiuii 31eKTpoGUIBHOTO 3aMEIICHHSI: TaJIOTeHUPOBaHMS, 2
apEHOB. ankwinpoBanus (karanuzaTopsl @punenst — Kpadrea), HutpoBanus,
cynabupoBanud. Peakuny ruipupoBaHus ¥ PUCOETUHEHUS XJI0pa K OeH30ITy.
Oco0eHHOCTH XUMHYECKUX CBOHCTB roMoI0roB OeH301a. BzanMHoe BiusHue 1,2
aTOMOB Ha IPUMEPE TOMOJIOTOB apeHOB. OpreHTaIs B peaKIMsIX
anekTpopuiabHoro 3amenienus. OpuenrtanTsl [ u Il pona.
Tema 1.5.3 [Ipumenenue n [IpupoaHbIE HICTOYHUKHN apOMATUYECKUX YTIIEBOIOPOAOB. ApOMaTH3aLUs 2

MOJIY4YCHHEC apCHOB

AJIKaHOB U ITUKJIOAJIKAaHOB. AJ'IKI/IJ'II/IpOBaHI/Ie OcH30I1a.

JlaGopaTopHbI€ OIIBITHI:

[IpakTrueckue 3aHATHS:

KonTponbHble paboTh:

JemoHcTpanuu

[HlapocTepkHEBbIE M 00BEMHBIE MOJIETH MOJIEKYJT OEH30J1a U €T0 TOMOJIOTOB.
Paznenenune cmecu 6eH3051-BOAA € TIOMOUIBIO JICIUTEIBHOM

BOPOHKH.

PactBopsitommas cnocoOHOCTh OeH301a(3KCTPAKIINS OPraHUUYECKUX U
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HEOPraHWYECKUX BEIIECTB OSH30JIOM M3 BOJHOTO PAacTBOpa o1, KPaCUTEIICH;
pacTBopeHue B OEH30J1€ BEUIECTB, TPYJHOPACTBOPUMBIX B BOE(CEPHI,
OCH30MHON KUCIIOTHI).

I'openue 6en3oua.

OTtHoienune 0eH3osa Kk OpOMHOI BOJIe, pacTBOPY MEpMaHraHaTa Kajius
[Tonydyenue HUTpoOEH30MA.

O3HakoMJieHHE ¢ (PU3MYECKUMHU CBOMCTBAMH apOMaTUYECKUX YTIIEBOIOPOIOB C
UCIOJIb30BaHUEM pacTBoputess «ConbBeHT». M3roToBieHre U UCOIb30BaHHE
IpocTeiiiero npuodopa yisg xpomatorpaduu.

[Tonyuenue 6eH301a nekapOOKCUIIMpOBaHUEM OCH30MHOM KUCTIOTHI. [lomydenue
U pacciioeHre dMyJibcuu OeH3oiia ¢ BoAoi. OTHomeHne 6eH3oia Kk OpoMHOM
BOJIC M PAaCTBOPY

MepMaHraHaTa Kausl.

CamocTosTelIbHbIE pa6OTI>I o6yqafonmxc;1:

1.PaboTa ¢ JIEKIIMOHHBIM MaTEPHAIOM
2. IloaroroBka pedeparos 1o Temam: «lIprumMeHeHne aleTUICHOBBIX
YTIEBOIOPOB)

Tema 1.6 [IpupoHbIE HCTOUHUKH
YIJIEBOAOPOAOB

Tema 1.6.1 Hedts. [Ipuponansii u
HOIYTHBIA HEPTIHOM ra3bl

Haxoxxaenue B npupoje, cocTaB U pu3ndeckre CBOUCTBa HePTH.
TornnuBHO3HEpreTHyeckoe 3HaueHue HeTH. [IpombiieHHas nepepaboTka
HedTH. PexTudukanys HedTH, OCHOBHBIE (PPAKIIUK €€ pa3IesIeHus, uxX
ucnosib3oBanue. Bropuunas nepepadborka HedTenpoaykToB. Pextudukanms
Ma3yTa Ipy YMEHbIIEHHOM JaBieHnd. KpekuHr HedTenpoaykToB. Pasnndnbie
BUJIBI KpekuHra, padbotsl B.I".11lyxosa. M3omepusanus

aJIKaHOB. AJIKUJIMPOBAaHUE HETIPEAETbHBIX YIIIeBOAOPOI0B. Pudgopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO TOIIMBa. OKTaHOBOE YHCIIO.
CpaBHeHHE coCcTaBa IPUPOIHOTO U MOMYTHOTO ra30B, UX MPAKTUYECKOE
UCIOJIb30BAHUE.
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JIaboparopHbie OIBITEINCG

OnpeneneHne HATMYUS HETPEACIbHBIX YIIIEBOJOPOIOB B OCH3MHE U KEPOCHHE.
PacTBOpHMOCTD pa3inyHbIX HEPTEIPOAYKTOB (OCH3MHA, KEPOCHHA, TU3EIIBHOTO
TOIUIMBA, Ba3eJnHa, apaduHa) Apyr B Ipyre.

1,2

Tema 1.6.2 KamenHslil yromib

OCHOBHBIE HaIlPaBJICHUS UCIOJb30BaHM KaMeHHOT0 yriisi. KokcoBaHue
KaMEHHOT0 yTJisl, BAXKHEHIIINE MPOIYKTHI 3TOTO MpoIecca: KOKC,
KaMEHHOYTOJIbHasi CMOJIa, HaJIcMOJIbHAs Boja. CoeIMHEHUs, BbIJICTIIEMbIC U3
KaMEHHOYT0JIbHOUM cMOJIbL. [IpOayKThI, OJIydyaeMble€ U3 HAJICMOJbHOU BOJIBI.
DKOJIOTHYECKHUE aCTEKThI JOOBIUU, IEPEPaOOTKU U UCIIOIH30BAHUS TOPIOYHNX
HMCKONAEMBIX.

KonTponbnas padora Nel

JlaGopaTopHbIE OTBITHI:

HpaKTI/I‘leCKI/IC 3aHATUA:

KonTtponbsHbIe paboTHI:

JlemoHCTpanuu

KOJ’IJ’IGKHI/IS[ «HpI/IpO)IHBIG HUCTOYHHKHU YTIJICBOAOPOIAOB).
CpaBHeHue npo1eccoB TopeHus HeTH U MPUPOJHOTO rasa.
O06pa3oBanue HE(PTAHOM MIIEHKH Ha TOBEPXHOCTH BOJIBI.
Karanutudeckuit kpekuHr napagusa (Wi KepoCcHHa).

CaMocTOSTEIIbHBIC pa6OTBI 06yqafonmxcg:

1.PaboTa ¢ TeKIIMOHHBIM MaTepHaIOM
2.IloarotoBka pedeparos o remaMm: «Hedts. Haxoxxnenue B npupope»,
«[IpumeHeHre KaMEHHOT'O YIJIsl B OBITY»

Tema 1.7 IIpupoiHbIE HCTOUHUKH
YII€BOIOPOAOB

Tema 1.7.1 Ctpoenue u
KJIacCU(UKaLKs CIUPTOB.

Knaccugukaius cnupToB 10 TUITY YTIIEBOAOPOAHOTO pajnKaia, YUCITy
TUAPOKCHIIBHBIX TPYII U THUITY aTOMa YIJIEPOJIa, CBSI3aHHOTO C THAPOKCHIIBHON
rpynmnoi. DJIeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE THIPOKCUILHON
rpynnsl. BausHue cTpoeHus CnupToB Ha UX GU3NYECKHE CBONCTBRA.
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MesxmoJteKyIsipHast BOJIOPOJAHAS CBSI3b. [ OMOIOrHUECKU Pl IPEAETbHBIX
OJIHOATOMHBIX CIIUPTOB. MI30Mepus 1 HOMEHKJIATypa aJIKaHOJIOB, WX OOIIas

dhopmyia.

Tema 1.7 .2 Xumuueckue
CBOICTBA aJIKAHOJIOB.

Peakurionnas ciocoOHOCTH NMpeAENbHBIX OJJHOATOMHBIX cIUPTOB. CpaBHEHUE
KHCJIOTHO-OCHOBHBIX CBOMCTB OPIraHMYECKUX U HEOPTaHUUECKUX COCAUHEHUH,
conepxammx OH-rpyrimy: KHCIIOT, OCHOBaHMM, aM(POTEPHBIX COCAMHEHUI
(Bobl, ciupToB). Peakium, moaTBep K Iaolne KUCIOTHBIE CBOMCTBA CIIUPTOB.
Peaknuun 3amelieHus THIpOKCUIBHON IpyIIbl. MexXMoneKyspHas
JeTUApaTanus CIIUPTOB, YCIOBHU 00pa3oBaHus NPOCTHIX 2GupoB. CIoKHBIE
3¢ upbl HEOPraHUYECKUX U OPTraHUYECKUX KUCIIOT, pEaKLuu 3TepUPUKALIUN.
OxucneHre U OKUCIUTEIbHOE AETUAPUPOBAHUE CITUPTOB.

JlaGopaTtopHbie onbITEINe7

PexTtudukanus cmecu 3TaHOT — BOJA.

OO6napy>keHue BOJIbI B a3€0TPOITHOI cMeCH BOJBI M 3TUIIOBOTO CIHUPTA.

Tema 1.7.3 CiocoOb! noay4eHus
CIIUPTOB.

I'maposns ranoreHankaHoB. [ uaparanus alkeHoB, YCIOBUS €€ IPOBEACHUS.
Boccranosnenue kapOOHUIIbHBIX COETUHEHHH.

[IpakTrueckue 3ansaTusiNed

N3ydeHue pacTBOPUMOCTU CIUPTOB B BOJIE.

OxucieHne CupToB Pa3IMuyHOTO0 CTPOCHUS XPOMOBOI CMECHIO.
[onmyuyenue austunosoro 3¢upa. [lonyyenue rauuepara meau.

Tema 1.7.4 OtnensHbIe
MPEACTABUTENH AJIKAHOJIOB.

MeTaHOJ'I, €T0 IMPOMBINIIJICHHOC IMOJIYUYCHHUEC U IPUMCHCHUC B
MNPOMBIINIJIICHHOCTH. buonornyeckoe aelicTBue MeTaHoJIa. CHGHI/IQ)I/IIICCKI/IC
CITOCOOBI MOJIYYCHU 5TUJIIOBOTO CIIMPTA. ®OU3N0I0TUUECKOE JCHCTBUE ATaHOJIa

Tema 1.7.5 MHOTOQATOMHEBIE
CITUPTHI.

W3omeprs 1 HOMEHKIIATypa NMPEACTABUTENEH ABYX- U TPEX-aTOMHBIX CIIUPTOB.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB MHOTOAaTOMHBIX CIIUPTOB, UX
KayecTBeHHOe OOHapyskeHue. OT/enbHbIe IPEJCTaBUTENN: ITUICHIJIUKOIb,
TJIMIEPUH, CIOCOOBI UX MOTYyYSHUS, TPAKTUUYECKOE TPUMEHEHHE.

Tema 1.7.6 ®enon

QHCKTPOHHOC U IPOCTPAHCTBCHHOC CTPOCHUC (bCHOJ'Ia. BzauMHoe BiusHUE
ApOMATHYCCKOI'0 KOJIbLa U l"PII[pOKCPIJ'ILHOﬁ T'pYIIIIBI.
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XuMHUECKHE CBOICTBA (heHOa KaK (PYHKIHS €r0 XMMUYECKOTO CTPOCHHSL.
BpomupoBanue genona (kaueCTBEHHAs peakiiys), HUITPOBaHKE (TUKPUHOBAS
KHCJIOTa, €€ CBOICTBa U mpuMeHenue). O0pa3oBaHue OKpaIICHHBIX KOMILICKCOB
c nonom Fe3+. [Ipumenenue denona.

[Tonydenue ¢eHosa B MPOMBILIUIEHHOCTH.

JlaGopaTopHbI€ OMbBITHI:

HpaKTI/I‘IGCKI/Ie 3aHATUA:

KonTtponbsHbIe paboTHI:

JlemoHCTpanuu

Mopenu MOJIeKysI CIUPTOB U (PEHOJIOB

PacTBOpHMOCTH B BOJI€ aJIKaHOJIOB , STUJICHIJIMKOJIA ,[JIMLIEPUHA

®enoua .

CpaBHeHUE CKOPOCTH B3aMMOJICHCTBHSI HATPUs C 3TAHOJIOM ,IIPONaHOIOM-2,2-
METHJIIPONAHOJIOM-2 ,[TIULIEPUHOM

[Toxydenune 6pomdTaHa U3 3TaHONA

BriTecnenue ¢enona u3 peHonsita HaTpUsl YroJIbHON KUCIOTOM

Peaxnusa penona ¢ popmanbaerugaom .

KavectBenHast peakiust Ha peHOI

3aBHCUMOCTH pacTBOPUMOCTHU (PE€HOIA B BOJIE OT TEMIEpPaTyphl
B3aumoneiicTBre (heHoa ¢ pacTBOPOM ILETOUH

Pacnio3HaBanue pactBopoB (peHossATa HATpUs U KapOoHaTa HaTpus (6apOoTax
BBIJIBIXa€MOTI'0 BO3]lyXa UJIH JI€HCTBUE CUIILHON KUCIOTHI )

Pacrnio3naBanue BOAHBIX pacTBOPOB ()e€HOJA U TIHMIIEPHHA .

CamocTosiTenbHast paboTa 00y4yaroumxcs:

BBITIOJTHEHUE JIOMAIIHUX 3a/IaHUi IO TEME.

[IpumepHas TeMaTHKa BHEAyAUTOPHON CAaMOCTOSITEIbHON pabOThI
I'enernueckas CBsA3b MEXAY KJacCaMHM OPraHUYECKUX COCTUHEHUM.
Pemenue pacueTHbIX 3a1ad.

Tema 1.8 Anpaerunsl u KeToHBI
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Tema 1.8.1 ['omonoruueckue psijibl
QJIBJICTUIOB 1 KETOHOB

[TonsiTue 0 KapOOHUIIBHBIX COEAMHEHUSAX. DIEKTPOHHOE CTPOCHUE
KapOOHUIbHOU Ipymibl M3o0mepus 1 HOMEHKIIaTypa ajlberHI0B U KETOHOB.
dusnueckue cBOMCTBa KapOOHUIIBHBIX COCTUHEHUH.

Tema 1.8.2 Xumuueckue cBOMCTBA
AIIBJIETUI0B U KETOHOB.

PeaKHI/IOHHaﬂ CIIOCOOHOCTD Kap6OHI/IJ'IBHBIX COGHHHCHHﬁ. PeaKHI/II/I OKHCJIICHUA
AIbACTUAO0B, KAYECTBCHHBIC PCAKIIMK Ha aJIbACTUIHYIO I'PYIITY. PeaKI_II/II/I
ITOJIMKOHACHCALIUH O6paSOBaHI/Ie (beHOJIO(l)OpMaHB,I[eFI/II[HBIX CMOJI.

JlaGopaTopHbie ombITEINeS

OxucneHue 3TaHojIa B 3TaHallb pacKaJIeHHON MeIHOM NpoBoJiokoil. [lonyuenue
(eHoa0(hopMaNIbIETHAHOTO MTOJIUMEDPA.

PacnioznaBanue pactBopa areToHa 1 popmalivHa.

PeakmonHnast cnocoOHOCTh KapOOHMIIBHBIX COAMHEHUMN. Peakinm okucieHus
aNbJIETHJI0B, KAUECTBEHHBIE PEaKIIMU Ha albJCTUAHYIO Ipynny. Peakuuu
MOJIMKOHJIEHCAUU: 00pa3zoBaHue GeHoI0(popManbIeruIHbIX CMOI.

[Ipaktuueckue 3anarus No5

N3ydyeHne BOCCTAaHOBUTENbHBIX CBOMCTB aJIbJIETHJIOB: PEAKIIUS «CEPEOPSIHOTO
3epKajia»,BoccTaHoBieHue ruapokcuaa meau (II).

BsaumopeiictBue Gpopmanberuia ¢ rupocyibGUTOM HaTPHsL.

Tema 1.8.3 [Ipumenenue u
NOJy4eHHe KapOOHMIbHBIX
COCIMHEHU.

[IpuMeHeHMe albJIeTHA0B U KETOHOB B OBITY U IPOMBIIIJICHHOCTH. AJIbJETH IbI
U KeTOHBI B ipupoae (3¢upHble Macia, GepoMOHBI).

[TonmyuyeHne kapOOHUIIBHBIX COEMHEHUI OKUCIEHUEM CIIUPTOB, THpaTaen
QJIKMHOB,OKHCJIEHUEM YTIIeBOJOPOJ0B. OT/Ie/IbHbIE TPECTaBUTENN allbJECTHI0B
1 KETOHOB, crienn(uIecKre CriocoObl MX MOTYYECHHUS U CBOICTBA.

JlaGopaTopHBIE OIIBITHI:

[IpakTrueckue 3aHATHS:

KonTtponbsHble paboThI:

JemoHcTpanuu

[HlapocTepkHEBbIE 1 0OBEMHBIE MOJIETH MOJIEKYJT AJIbJIETHI0B U KETOHOB.
ITomyyeHue ykcycHOro ajbpAeruia, OKUCIEHUE STaHOJIa XPOMOBOH CMECHIO.
KauecTBeHHbIE peaKIK Ha albJIETHIHYIO TPYIIITY.
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CamocrosrenbHas paboTa 00y4aroIXCs:

BBIITOJIHCHUE JIOMAIIHUX 3aJaHUH 110 TEME.
[TpumepHas TeMaTHKa BHEAYAUTOPHON CAMOCTOSITEILHON pabOTHI
I'enernyeckas CBsA3b MEXKAY KJIaCCAMH OPraHMYECKUX COCIUHEHUM.

Tema 1.9 KapOoHOBBIC KHCIIOTHI U
UX MIPOU3BOJIHBIC

Tema 1.9.1 'omonoruueckuit psia
IpeebHBIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. XUMUYECKHE
CBOMCTBA KapOOHOBBIX KUCIIOT.
Crioco6bI nostyueHust KapOOHOBBIX
KUCIOT. OT/AEIbHbIE
IPEJCTaBUTENN U UX 3HAYCHUE

[TonsTHE 0 KApOOHOBBIX KUCIOTAX M MX KIaccHPHUKAIUs. DISKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOECHUE KapOOKCUIIbHON IpymnIibl. ['oMoI0ruueckuii psyg
MPEeACIIbHBIX OJITHOOCHOBHBIX KaPOOHOBBIX

KHUCJIOT, UX HOMEHKJIATypa U U30Mepusi. MeKMOJIEKYIIpHbIE BOJIOPOIHBIC
CBSI3HM KapOOKCHIIBHBIX TPYIII, UX BIUSHUE Ha (PU3NUYECKIE CBOMNCTBA
KapOOHOBBIX KUCIIOT.

Peakuuu, niocTpupyronie KucaoTHbIE CBOMCTBA U UX CPABHEHHUE CO
CBOMCTBaMM HEOpraHUYeCcKuX KuciaoT. ObpazoBaHue (PyHKIIMOHAIBHBIX
IIPOU3BOIHBIX KAPOOHOBBIX KUCIIOT. Peakiuu srepudukanm. AHTHIPHIBI
KapOOHOBBIX KHCIIOT, UX TTOJIYYCHHE U PUMEHECHHE.

OO6mue crmocoOb! MOTYYEHUs: OKUCIEHNE alTKaHOB, AJIKEHOB, MEPBUYHBIX
CIIUPTOB, allbJIETHI0B. BaskHelme npeacTaBuTe I KapOOHOBBIX KUCIIOT, UX
Ouosornyueckas poib, cenupuyecKrue criocoObl MOJYUYeHHs], CBOMCTBA U
IIPUMEHEHHUE MYPABbUHOM, YKCYCHOM, TAJIbMUTUHOBOM U CTEAPUHOBOM;
AKpWJIOBOM M METAKPHUJIOBOW; OJIEMHOBOM, JINHOJIEBOW U JIMHOJIEHOBOM;
IaBeJIeBOIi; OEH30MHOM KUCIIOT. .

Tema 1.9.2 Cnoxsble 3¢pupsI.

CtpoeHre 1 HOMEHKJIaTypa CJI0KHBIX A3(UPOB, MEXKKIIACCOBask H30MEPUS C
KapOOHOBBIMU KHCIOTaMU. CrIOCOOBI MOTy4eHUs CI0KHBIX 3(PUPOB.
O6paruMocTh peakuu 3TepuduKanuy U (HakTOPbl, BIUIIONINE HA CMEIIICHHE
paBHOBecHs. OOpa30BaHUECTOKHBIX TOTUIPHUPOB.

[onmaTunenrepedranat. JlaBcan Kak MpeCTaBUTENIb CHHTETHYECKUX BOJIOKOH.
XUMHUYECKUE CBOICTBA U MPUMEHEHHUE CIOKHBIX HPUPOB

[IpakTnueckue 3aHATHANO

1,2
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PacTBOpUMOCTH pa3nuYHBIX KapOOHOBBIX KHUCJIOT B BoJe. B3aumopeiicTBue
YKCYCHOHM KUCIIOTHI ¢ MeTayuiamu. [lomyuenne n30aMuinoBoro s¢upa yKCycHOH
KHUCJIOTBI.

Tema 1.9.3 XKupsi.

XKupsl kak cnoxkubie 3¢upsl raunepuHa. KapooHoBbIe KUCIOTHI, BXOISIINE B
COCTaB KHUPOB. 3aBUCUMOCTh KOHCUCTEHITMH KUPOB OT UX COCTaBa XHUMHUYECKUE
CBOICTBa KUPOB: THAPOIIU3, OMbUICHHE, THIpUpoBaHue. buonoruueckas poib
KUPOB, UX UCIIOJIB30BaHUE B OBITY U MPOMBILIUICHHOCTH.

IIpakTrueckue 3aHATUANC7

CpaBHeHUE CTEIIEHN HEHECHIIIEHHOCTH TBEPOTO U HKHUJIKOTO KUPOB.
Owmbinenue xupa. [lonydeHue Mplia 1 U3y4eHUE €ro CBOMCTB:
MIEHO00Pa30BaHMUS, PEAKIII HOHHOTO 0OMEHA, TH/IPOJIN3a, BHIJCIICHUS
CBOOOHBIX KUPHBIX KUCIIOT.

1,2

Tema 1.9.4 Conu xkapOOHOBBIX
KHCTIOT.

Mpuna. CriocoObl OMy4YeHUs COJei: B3auMOIeCTBHE KapOOHOBBIX KUCIOT C
MeTaJulaMH, OCHOBHBIMU OKCHJIaMHU, OCHOBAHUSIMU, COJISIMH; ILIETTOUHOM
THJIPOJIA3 CIOKHBIX YPUPOB. XMMHUYECKHE CBOMCTBA COIEH KapOOHOBBIX
KHUCJIOT: TUJIPOJIN3,

peakIi HOHHOTO 0OMeHa. MblLa, CYIITHOCTh MOIOIIETO AecTBUs. OTHOIIICHNE
MBI K jkecTKoM Boje. CuHTeTHueckue morornue cpeacrsa — CMC
(merepreHThl), UX MPEUMYIIECTBA U HEAOCTATKH.

JIaGopatopHbie onbITHIN9

O3HakomJIeHHE ¢ 00pa3laMH CI0XKHBIX A(PHUPOB.

OTHOIIEHUE CIOXKHBIX A3PHUPOB K BOJIE U OPraHMUECKUM BEIIECTBAM.
BeiBeieHe ®UPHOTO MATHA € TTOMOLIBIO CIOKHOTO 3(upa.

PacTBOpUMOCTB JKHPOB B BOJIE U OpraHMYECKUX pacTBoputTeisix. CpaBHeHUE
MOIOIIUX CBOMCTB X03s1UcTBeHHOr0 Mb1a 1 CMC B 3KeCTKOH BOJE.

1,2

JlaGopaTopHbIE OIIBITHI:

HpaKTI/I‘{CCKI/Ie 3aHATUA:

KonTtposnbsHble paboThI:

JlemoHCTpanuu
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3HAKOMCTBO C (PU3NYECKUMU CBOMCTBAMHU BOKHEHUIIINX KapOOHOBBIX KHUCIIOT.
Bozronka 0eH301HOM KHCIOTBHI.

OTHoIIIEHNE Pa3TUIHBIX KAPOOHOBBIX KUCIIOT K BOJIC.

CpaBuenue pH BOJHBIX pacCTBOPOB YKCYCHOM M COJIIHOM KUCIIOT OJJUHAKOBOM
MOJISIPHOCTH.

[TonydyeHnue NpUSATHO MaXHYIIETO CIOKHOTO 3pupa.

OTHOLIEHUE CIIMBOYHOTO, MOJICOJIHEUHOTI'O, MAIMHHOTO Macel U MaprapuHa K
OpOMHOI BOJI€ U PaCTBOPY MepMaHraHarta Kajusl.

CamocrosiTenbHast paboTa 00y4aronIuXcsi: BEITOJIHEHUE JOMAIIHUX 3a/IaHUM 110
TEME.

[IpumepHas TemaTuka BHEAYJUTOPHOU CaMOCTOSITENIbHOM paOOTHI :
['omosiornueckuii psit npeaenbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

Tema 1.10 YrieBoasl

Tema 1.10.1 ITonsarue o6
yriesogax. MoHocaxapusl

Knaccudukanus yrneBonoB. MoHo-, 11- U OJIMCaxapUabl,IpeICTaBUTEIH
Ka)KJI0M TpyMNIIbl YIJIEBOJAOB. bruosorndeckas poib yrieBoJ0B, UX 3HAYCHUE B
KM3HH YEJIOBEKA U OOILECTBA. .

CrpoeHue u onTuueckas U30Mepusi MOHocaxapua0B. VX kiaccudukanus no
YHCIly aTOMOB YIJIepoja U MPpUpoie KapOOHUIbHON Ipymnibl. DopMyIibl
Ouiepa nXeyopca Jist ©300pakeHNs MOJIEKYIT
MoHOcaxapuaoB.OTHeceHueMoHocaxapuioB k D- u L-pany. Baxneiinue
MIPEACTaBUTEIN MOHO3.

JIaGopartopHsbie onbITbINe1 0

O3HakomJIeHHE ¢ (PU3MUECKUMH CBOMCTBaMU IJIFOKO3BI (anTeuHas yIakoBKa,
TaOJIETKN).

1,2

I'mroko3a, cTpoeHne ee MOJIeKyI bl U (U3UYEeCKre CBOMCTBA. TayToMepusi.
XUMHUYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIUU O albJAETHIHON rpymmne
(«cepeOpsiHOTO 3epKaliay, OKHCICHHE a30THOM KUCIOTON, THAPHUPOBAHNUE).
Peakuuu nroko3sl KaK MHOTOaTOMHOTO CITUPTA:

B3aUMMOJEICTBHUE INIIOKO3bI ¢ TuapokcunoM menu (1I) mpu komHaTHON
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TEMIIepaType ¥ HarpeBaHuH. Pa3znuuHble TUTIBI OpOXKEHHS (CIIMPTOBOE,
MOJIOYHOKHCJI0€). bruonorndeckast posis M mpuMeHeHHe TIII0K03bl. PpyKTO3a
KaK M30Mep TI0K03bl. CpaBHEHUE CTPOCHHS MOJIEKYJIbI U XUMHUYECKUX CBOMCTB
TIIIOKO3bI U GpyKTO3bl. DpyKTO3a B IPUPOJIE U ee OHooruyeckas poib
Ilento3bl. Pu6o3a u nezokcupndo3a Kak npeAcTaBUTEIH albI0IIEHTO3.
CtpoeHue MOJIeKYII..

[IpakTrueckue 3aHATUINCS
Peaxmus «cepeOpsiHOTO 3epKaiiay TIoK03bl. B3anMoeiicTBre TII0K03bI €
ruapokcuaoM menu (1) mpu pasnuyHbIx TeMieparypax.

1,2

Tema 1.10.2 Iucaxapuisl.

Crpoenue aucaxapugoB. Crioco0 cousieHeHus IUKIOB. BoccranapnuBaromue u
HEBOCCTaHABIIMBAIOIINE CBOMCTBA JMCAXapUI0B KaK CIIEACTBAE COWICHEHUS
nukia. CTpoeHne U XMMHYECKHEe CBOMCTBA caxapo3bl. TeXHOIOTHUeCKHe
OCHOBBI TIPOU3BOJICTBA caxapo3bl. JIakTO3a 1 MaIbT03a KaK H30MEPhI CaxapO3bl.
alleTaTHOM IIeJIKe, BUCKO3e. HaxoxkieHrne B mpupoie u Ouosiorudeckas poJib
EJLTFOJIO3BI.

[TpakTueckue 3aHsATHIN
JlelicTBe aMMHAYHOTO PACTBOPA OKCHJIa cepedpa Ha caxaposy.
OO6napyxeHue JaKkTo3bl B MoJIOKe. [leficTBre Hoga Ha KpaxmMall.

1,2

Tema 1.10.3 [Tonucaxapusl.

Ob1iee crpoenue nonucaxapuaoB. CTpoeHHe MOJIEKYIBI KpaxMaia, aMuiIo3a u
ammnonekTuH. dusznyeckue CBOMCTBa KpaxMala, ero HaX0X/JIeHUE B PUPOJIE U
Ouosorudeckas poiib. [ mukoreH Xumudeckue cBoicTBa kpaxmana. CTpoeHue
AJIEMEHTAPHOT0 3BeHA LEJUTI0NI03bl. BIusHuE CTpOCHUS MOTMMEPHOM 1IeNu Ha
(buznYecKre 1 XUMHUYECKHUE CBOMCTBA IEJUTIOI03bL. [ MApOIIN3 1IeIUTI0I03H],
o0pa3oBaHHEe CIOKHBIX 3PUPOB C HEOPTAHNYECKUMHU U OPTaHUIECKUMHU
KHUCJIOTAaMMU. HOHHTI/Ie 06 I/ICKYCCTBCHHI)IX BOJIOKHAX:

JlaGopaTopHBIE OTIBITHI:

HpaKTI/I‘{CCKI/Ie 3aHATUA:

KonTtposnbsHble paboThI:

JlemoHCTpanuu
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OOpa3ibl YrIIeBOAOB U U3JICIINUN U3 HUX.

[Tonyuenne caxapara KaJbLiis U BbIJIEJIEHUE CaXapo3bl U3 pacTBOpa caxapara
KaJIbIIHS.

B3aumMoneiicTBre TIIOKO3bI ¢ (YKCUHCEPHUCTON KUCIOTOM.

OTtHomeHue pacTBOPOB caxapo3bl U MasibTo3bl K Cu(OH)2 npu HarpeBanum.
O3zHakoMyieHHE ¢ (PU3MYECKUMHU CBOMCTBAMH Kpaxmalia U eJUTFOJI03bI.
Halyxanue 11euio03bl ¥ Kpaxmaia B BOJE.

[TonydyeHnue TpUHUTpPATA LHEILTIOIO3BI.

Kosneknus BOJIOKOH.

CamocrosiTenbHast paboTa 00y4yarouxcs:

BBITIOJTHEHUE JIOMAITHUX 3aJJaHUM 110 TEME.

[IpumepHas TemaTuka BHEAYJUTOPHOU CaMOCTOSITENIbHOM paOboThI
I'enetnyeckas CBSI3b MEXKAY KJacCaMH OPraHMYECKHX COCTUHEHUH.
CpaBHeHHUE CTPOCHHUS U CBOMCTB Kpaxmalia U IeJITF0I03bI.

Tema 1.11 AMuHEL
AMUHOKHUCIIOTBI, OEJIKU

Tema 1.11.1 Knaccudukanus u
M30MEpPUSI aMUHOB.

[Tonsitue 06 amuuax. [lepBuunble, BTOPUUHBIE U TPETUYHBIE AMUHBI.
Krnaccugukanys aMuHOB 1O THITY YTJIEBOJOPOIHOTO pajuKaia U YUCITy
aMHMHOTPYII B MoJieKyJie. ['oMosioruueckue pssl NpeaeabHbIX ann(aTHIecKuxX
U apOMaTHUYECKUX aMUHOB, U30MEPHUS 1 HOMEHKJIATypa.

JIaGopatopHsbie onbIThINe] 1

W3roroBneHue mapocTepKHEBBIX U 00bEMHBIX MOJIENIeN H30MEPHBIX aMHHOB.

Tema 1.11.2 AMUHOKHCIIOTHI

[TonsiTre 06 aMHHOKHUCIIOTaX, UX KJaccupuKalus u ctpoenne. OnTuyeckas
U30MEPUS 0-aMHUHOKHUCIIOT. HOMEHKIaTypa aMUHOKHUCIIOT. JIBOMCTBEHHOCTh
KHCIIOTHO-OCHOBHBIX CBOWCTB aMHHOKHCIIOT U €€ IPUYUHbL. bumnosnspHbie
VOHBI.

Peakuuu konnencauuu. llentunnas cBsa3b. CUHTETUYECKUE BOJIOKHA: KAIIPOH,
sHaHT. Knaccuduxkanms BosiokoH. [lonydyeHne aMuHOKHCIIOT, UX IPUMEHEHHUE U
Ouosiornyeckas GyHKIHUS.
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ITpakTnueckue 3aHsaTHsINe10
OO0pazoBanue coneil anunuHa. bpomMupoBaHue aHMIMHA.
Ob6pazoBanue conelt raunuHa. [lomydeHre MeIHOM COMU IIUIMHA

Tema 1.11.3 benku. benku kak npupoHbie nonumepsl. [lepBuynas, BTopudHasi, TpeTUYHAs U
YeTBepTUYHAS

CTPYKTYpPHBI 0€K0B. PUOPHILISPHBIC U TJIOOYIISIpHBbIC OCTKH. XHUMHUYECKHE
CBOICTBa OEJIKOB: rOpeHue, IeHaTypalus, THAPOIIN3, KaueCTBEHHbBIE (IIBETHbIE)
peakuuu. buonorndeckue QyHKIMK OSIKOB, X 3HaUYCeHUE. benku kak
KOMITOHEHT niuiy. [Ipo6iema 0eIKoBOro rojiofaHus U MyTH €€ PEIICHUs
JlaGopaTtopubie onbIThINe ]2

PactBopenue 6esIKoB B BOJIE M UX KOATyJISIIUS.

OO6napyxeHue 0eyKa B KypuHOM SIHIE U MOJIOKE.

[IpakTruueckue 3ansaTusNel 1
Henarypauus Genka. L{BeTHbIe peakiiuu 6EIKOB.

KonTponbnas padora Ne 2

JlaGopaTopHbIE OIIBITHI:

[IpakTrueckue 3aHATHS:

KonTposnbHbIe paboTHI:

JemoHcTpanuu

dusnyeckue CBOKMCTBA METUIIAMUHA: arperaTHoe COCTOsIHUE, LIBET, 3amax,
OTHOIIICHHUE

K Boze. ['opeHne MmeTunamMuHa.

BzanmopeiicTBre aHMJIMHA U METHIAMHWHA C BOJIOW M KUCJIOTaMHM.
OkpammBaHue TKaHEH aHWJIMHOBBIMHU KPACUTEIISIMHU.

Oo6napyxeHue GyHKIIMOHATBHBIX TPYI B MOJIEKYJIaX AMHUHOKHCIIOT.
Heiurpanm3zanus menoun aMMHOKHUCIOTOM.

Heirpanm3zanus KMCI0Tbl aMHUHOKHUCIIOTOM.

PactBopeHue u ocaxaeHne OeIKoB.

CamocrosiTenbHast paboTa 00yJaronxcs:
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BBINOJIHEHHUE JJOMAIIHUX 33aJaHHid IO TeMe, HalicaHue JOKJIaI0B, pedeparos.
«benku kak MpUpPOAHBIE NOIUMEPBI», «crnoab30BaHne OEIKOB B CBOCH
npodeccun»

[TpumepHas TeMaTHKa BHEAyAUTOPHON CAMOCTOSITETLHON pabOThI

CrpoeHue u CBOWCTBA, IPUMEHEHUE BBICOKOMOJIEKYJIIPHBIX BEILECTB.
I'enernyeckas CBA3b MEXKIY KJIACCAMHM OPraHUYECKUX U HEOPTaHUYECKUX
BEIIECTB.

Tema 1.12. Azotcoaep:xaiue

TCTCPOUMKINICCKHUEC COCIUHCHHA.

HYKJ'IeI/IHOBI)Ie KHCJIOTBI

A3oTcoaepIKalue reTepoluKInIecKie coequHeHns. HykIenHoBbie KUCaoThl

Tema 1.12.1 HyknenHoBble
KHCIIOTBI.

HyxnenHoBbIE KUCTOTHI KaK IpUpOAHBIE TonuMepsl. Hykieoruasl, nx
CTPOEHHE, IIPUMEPHI.

ATD u AID, ux B3auMOoIpeBpallleHUE U POJIb 3TOTO Mpolecca B IPUPOJIE.
JlabGopaTtopHsbIii onbiT1 3

NsroroBieHne 00bEMHBIX U MIAPOCTEPKHEBBIX MOEIICH a30TUCTHIX
reTEPOLUKIIOB.

[onstue JIHK u PHK. Crpoenune JIHK, ee nepBuuHas u BTopuuHas
ctpykrypa. Paboter ®@.Kpuka u JI.Yorcona. KommiemeHTapHOCTh a30TUCTHIX
OCHOBaHMM.

Penmukarus JTHK. Ocobennoctu crpoenus PHK. Tunst PHK u ux
Ouosiornyeckue QyHKINU.

[TonsiTre o TponuHOM KoJie (KoJoHE). bruocunTes Oenka B )KUBOI KIIETKe.

I'ennas nnxeHepus u OuoTexHosorus. TpaHcreHHble GOpPMBbI pacTeHUN U
JKUBOTHBIX.

JIaGopatopHbie pabOTHI:

[IpakTuyeckue paboOTHI:

KonTponbHble paboThI:

JlemoHCTpanuu
Monenu MOIeKys BaXKHEUIITUX FeTePOLIMKIIOB.
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Kosueknus rerepoLMKINYeCKUX COSUHEHUN.

JleficTBHEe pacTBOpA MUPUAMHA HA UHAUKATOD.

B3anmozencTere nupuauHa ¢ COJISIHON KUCIOTOM.

Mopens monexynst JIHK, neMoHcTpanys npruHIMIa KOMIUIEMEHTAPHOCTH
a30THCTBIX OCHOBAHUH.

OO0pa31bl IPOAYKTOB IUTAHUS U3 TPAHCTEHHBIX ()OPM PaCTEHUH U )KUBOTHBIX.
JlexapcTBa U npenaparbl, H3rOTOBJICHHbBIE METOIaMU T€HHON MH)KEHEPUH U
OMOTEXHOJIOTHH.

CamocrosiTenbHas paboTa 00yJarouuxcsi:
BBITIOJTHEHUE JIOMAITHUX 33/IaHUH TI0 TeME, HaIllMCaHUe JTIOKIAI0B, pedepaTos.
«HYKJIGI/IHOBBIG KHCJIOTBI U UX POJIb B JKMU3HU YCJIOBCKA»

Tema 1.13. Buomoruuecku
AKTUBHBIE COECIUHEHUS

Tema 1.13..1 ®epMeHTHI.

[Tonsatue o pepMeHTax Kak 0 OMOJOTHYECKUX KaTalnu3aropax 0enKoBon
npupoabl. OCOOEHHOCTH CTPOEHHUS U CBOMCTB B CPaBHEHUH C HEOPTraHUYECKUMU
karanu3aTtopamu. Kinaccuduxanus pepmenToB. OcOOEHHOCTH CTPOEHUS U
CBOMCTB (DEpPMEHTOB: CEJIEKTUBHOCTH U 3P (HEKTUBHOCTh. 3aBUCUMOCTD
aKTUBHOCTH (pepMeHTOB OT TeMiiepatypsl U pH cpenpl. 3HaueHune GpepMeHTOB B
OMOJIOTUH U IPUMEHEHHUE B TPOMBIIIIIEHHOCTH.

Tema 1.13..2 ButamMuHsl.

ITonsarue o BuTamMuHax. Mx knaccudukanus u obozHadenue. . Hopma
notpeOieHus: BUTaMUHOB. BosiopactBopumele (Ha mpuMepe BUTaMHHOB C,
rpynmsl B u P) mxxupopactsopumsle (Ha npumepe BUTaMuHOB A, D u E).
ABHUTaMUHO3bI, TUTIEPBUTAMUHO3bI U TUITOBUTAMHHO3bI, UX MPOPUIAKTHKA.

1,2

[TpakTrueckue 3ansTusiNel 2

Ob6napy>xeHue BUTaMiHa A B M10/ICOIHEYHOM MacJie. OOHapyKeHre BUTaMUHa
C B s6104HOM coke. OmnpeneneHre BuUTaMruHa D B ppIObeM KUpe Wil KypUHOM
HKEJITKE.

1,2

Tema 1.13..3 'opMOHBL.

Ilonstue o rOpMOHax Kak OMOJIOTUYECKH aKTUBHBIX BCIICCTBAX, BBIITOJIHAIOIINX
OHAOKPUHHYIO PETYJIAIUN WXKXKU3HCACATCIIBHOCTU OPraHU3MOB. KJ'IaCCI/I(I)I/IKaL[I/I}I
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TOPMOHOB: CTEPOU/IbI, IPOU3BOIHBIE AMUHOKHUCIIOT, MTOJIUIIENITUIHBIE U
6enKoBbIe TOPMOHBL. OTIENbHBIE TPEICTABUTEINN: ICTPATUOI, TECTOCTEPOH,
UHCYJIUH, aJ[peHAJIUH.

Tema 1.13..4 JlekapcTBa.

[TonsATHE O JIeKapcTBaX KaKk XUMHOTEpANIeBTUYECKHX TpenapaTtax. Kpatkue
HCTOPHUYECKHE CBEJICHHUSI O BOBHUKHOBEHUH U PA3BUTHU XUMHUOTEPAITUH.
['pynmer nekapceTB: cyabdamuabl (CTPENTOIN ), aHTHOUOTHKH (TTEHULIMILINH),
AQHTUIIMPETUKH (ACTTUPHUH),

AQHAIBIETUKY (aHATBIMH). MeXaHU3M JCUCTBHSI HEKOTOPBIX JICKAPCTBEHHBIX
MPEerapaToB, CTPOCHNE MOJIEKYII, TIPOTHO3UPOBAHNE CBONHCTB Ha OCHOBE
aHaJIN3a XUMUYIECKOTO CTPOCHHUSI.

JlaGopaTtopubie onbITeINe 14

HcnpiTanne pacTBOPUMOCTH aJIPCHAIINHA B BOJIC M COJISTHON KHCIIOTE.
OOHapykeHHe aclupruHa B TOTOBOM JIEKAPCTBEHHOU (hopMe.

1,2

AHTI/I6I/IOTI/IKI/I, ux KHaCCI/I(l)I/IKaI_[I/IH 10 CTPOCHUIO, THUITY U CIICKTPY JCUCTBUS.
Be3onacHrbie crmocoObl IIPpUMCHCHUA, JICKAPCTBCHHLIC (l)OpMLI.

JlaGopaTopHbI€ OIIBITHI:

[IpakTrueckue 3aHATHS:

KonTposnbHbIe paboThI:

JemoHcTpanuu

CpaBHenue ckopocTH pasnoxenuss H202 nop neiictBueM gpepMeHTa KaTaiasbl
u Heoprannyeckux katanuzatopos: KI, FeCl3, MnO2.

OO0pa31bl BATAMUHHBIX [TPETapaToB.

[TonuBUTaMUHBL.

Nnmoctpanum Gororpaduil ;kMBOTHBIX ¢ pa3IMuHbIMU (popMamMu
aBUTAaMHHO30B.

[Tnakat ¢ u3006pakeHueM CTPYKTYPHBIX (hOPMYJI 3CTPaH0Ia, TECTOCTEPOHA,
aJipeHaJINHa.

BsaumoneiictBue aapenanuna ¢ pactsopom FeCl3.

benxoas npupojia HHCYIMHA (LIBETHAS peakius Ha OEJIKN).
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[Tnakatel v KogorpamMmel ¢ opMyIaMH aMua CyIb(paHUIOBON KHCIOTHI,
TUTUAPO(OINEBOH U JIOKHONU UTUAPO(OINEBOI KUCIIOT,
OCH3WINECHUIIWIINHA, TETPAUKINHA,

CamocrosTenbHas paboTa 00y4yaroumxcs:

BBIITOJIHEHUEC JOMaIIHUX SaﬂaHI/Iﬁ 110 TEMEC, HAIIMCaHUE AOKJIaJ0B, pe(bepaTOB.
«(DepMeHBI " UX POJIb B IpOoHECCax KU3HCACATCILHOCTH)) , «ButaMuHEDY

Paznen 2 O0was u
HeOpFaHI/I‘ICCKaﬂ XUMUA

91

Tema 2.1. Xumus-nayka o
BEIIECTBAX

Tema 2.1.1 CoctaB BemiecTsa.

Xumugeckue 3eMeHTbl. CrocoObl CYIIECTBOBAHUS XUMHUYECKHUX AJIEMEHTOB!
aTOMBI, IIPOCTHIC U CIOXKHBIE BEIIeCTBA. BelecTBa MOCTOSIHHOTO U
MIEPEeMEHHOT0 COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BellecTB. BemecTBa
MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO cTpoeHUs. CriocoObl 0TOOpaXkeHUs
MOJIEKYJI: MOJICKYJISIDHBIC M CTPYKTYPHBIE (POPMYIIBI; IApOCTEPKHEBBIC U
MacitabHbie pocTpancTBeHHbIe (CTroapTa — bpurineba) Moaenu MoJeKy.
[IpaxTuueckue 3ansTusiNel3

N3rotoBnenune Mmozeneit MOJIEKyN HEKOTOPBIX OPTAaHUYECKUX U
HEOPTaHMYECKUX BEIIECTB.

Tema 2.1.2 3mepenne BeniecTBa

Macca aToMoB ¥ MoJieKyJl. ATOMHasi eiMHHIA Maccbl. OTHOCUTENIbHbBIE
aTOMHAas ¥ MOJIEKyJsipHasi Macchl. KonuecTBo BelecTBa U €MHULIBI €T0
WU3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Yucno ABoraapo. ModsipHast Macca.

Tema 2.1.3 ArperaTHsie
COCTOSIHUS BELIECTBA.
CMecH BEIIECTB.

TBepaoe (kpucramummueckoe u aMophHOE), KUIKOE U Ta3000pa3zHoe
arperatHble COCTOSHUS BEIIECTBA. 3aKOH ABOTaipo U €ro CJIEICTBHUS.
MonsipHbIii 00BEM BEIIECTB B Ta3000pa3HOM cocTOSTHUU. OObe TMHEHHBIH
ra30BbIN 3aKOH
u ypaBHeHue Menpeneesa — Knanelipona.

Paznuuns mexay cMecsiMU U XUMUYECKUMH COeTUHEHUsAMH. MaccoBas u
00beMHas JT0JIM KOMIIOHEHTOB CMECH.

1,2
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[Ipaktuueckue 3ansatusiNel4
OuncTka BemecTB (pUIbTPOBAHUEM U AUCTIILISAIMEH. OUYNCTKA BEIIECTB
IIEPEKPUCTATUIA3ALUECH.

JlaGopaTopHbIe OMbBITHI:

HpaKTI/I‘ICCKI/IC 3aHATUSA:

KonTposibHbie paboThI:

JlemoHCcTpanuu

OnbIThI, HJUTFOCTPUPYIOLIUE 3aKOH COXPAHEHUS! MAacChl BEILIECTB.

Ha6op mozeneit atromoB 1 Mosiekysl. HekoTopbie BelecTBa KOJTUYeCTBOM B |
MOJIb.

Monenbs MOJISIpHOTO 00BbeMa ra3os.

CamocrosTenbHas pa60Ta 06yqafoumxc;1:

BBITTOJIHEHUE TOMAIIHUX 3aJJaHHii IO TeMe, HallMCaHue JOKJIaI0B, pedeparos.
«XHUMHUYECKHE AIEMEHThI», «Cr10cO0BI CYIIECTBOBAHUS XUMUUECKUX
3JIEMEHTOBY

[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIEHOM pabOThI:
CocTaBUTh 3JEKTPOHHBIE KOH(UTYpaIlK aTOMOB 3JIEMEHTOB TOOOUHBIX
MOATPYIIIL.

CoBpemenHas (HopMyIHPOBKA MEPHOAMUYECKOTO 3aKOHA U COBPEMEHHOE
COCTOSIHUE NEPUOANYECKON CUCTEMBI XUMUYECKUX DIIEMEHTOB
J.N.Menneneea. [lepnonnyeckue cBOWCTBA 371EMEHTOB (aTOMHBIE PainyChl,
SHEPTrusl HOHU3ALMK) U 00pa30BaHHBIX UMH BEILIECTB.

Pemenue pacueTHbIxX 3a1a4

Tewma 2.2. CtpoeHnue atoma

Tema 2.2.1 AToM — ci10KHAast
yactuia CoctaB aTOMHOTO SApA.

Jloka3arenbCTBa CI0KHOCTH CTPOSHHS aTOMA: KaTOAHbIE U PEHTI€HOBCKHE
ayud, porodddeKT, paaroaKTUBHOCTD, IEKTPOIH3.

[Tnanerapnas mozaens atoma D.Pesepdopna. Ctpoenue aroma mo H.bopy.
CoBpeMeHHBbIE MPeJICTaBIECHHs O CTpOeHUH aToMa. KopmycKysipHO-BOIHOBOM
TyaJIi3M 9acTUI] MUKPOMHUPA.
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HyxioHsl: MpOTOHBI M HEUTPOHBI. M30TOMNBI M HYKIHUABL. Y CTOMYUBOCTD SJED.

Jloka3aTenbcTBa CI0AKHOCTU CTPOEHMSI aTOMa: KaTOJHbIE U PEHTI€HOBCKHE
ayad, GoTodhdeKT, paaoaKTHBHOCTD, HJIEKTPOIIN3.

[Tnanerapnas moxens atroma J.Pesepdopaa. Ctpoenne aroma o H.bopy.
CoBpeMeHHbIE MPEACTABICHUS O CTPOEHUH aTroMa. KopmycKymsipHO-BOJIHOBOM
Jyajau3M 4acTULl MUKPOMHUPA.

HyxkJ10HbI: MPOTOHBI U HEUTPOHBI. M30TONBI M HYKIIUIBI. Y CTOMYMBOCTS SIZIEP.
JlaboparopHsrii onbiTNel5

Habmronenue criekTpoB UCITYCKaHUSI U TIOTJIONIECHUSI COSTMHEHUN XUMUUECKUX
3JIEMEHTOB C ITOMOIIBIO CIIEKTPOCKOIIA.

KonTponbnas padora Ne3

Tema 2.2.2 DnexTpoHHast
000JI04Ka aTOMOB.

[TonsaTue 06 371eKTpOHHON OpOUTANIN U 31EKTPOHHOM oOake. KBaHTOBbIE
qucia: [NIaBHOe, OpOuTalibHOE (T0O0YHOE), MATHUTHOE U CIIMHOBOE.
Pacnpeznenenue 371eKTPOHOB IO SHEPIETUUECKUM YPOBHSM, IOTyPOBHAM U
opOUTANIIM B COOTBETCTBUU C IIPUHIIUIIOM HaUMEHbILIEH S3HEPTHH, TPUHLIUIIOM
[Taynu u npaBunom ['ynaa. DnekTpoHHbIE KOHPUTYpaIUU aTOMOB XUMUYECKUX
3JIEMEHTOB. BalleHTHbIE BO3MOKHOCTH aTOMOB XUMUYECKHUX JIEMEHTOB.

JlaGopaTopHbI€ OIIBITHI:

HpaKTI/I‘{eCKI/Ie 3aHATUA:

KonTposnbHbIe paboTHI:

JlemoHCTpanuu

dotorpdexr.
Monenu opOuTaneil pa3anuHoOi GOpMBI.

CamocrosrenbHas paboTa 00y4aronXcs:

CocTaBUTH OJICKTPOHHBIC KOH(I)I/IF ypaouu aTOMOB 3JICMCHTOB IMOOOYHBIX

MOJArPYIIIL.
Pemenue pacueTHbIx 3a1a4

Tema 2.3 Ilepuoanyeckuii 3aK0H U
ITepuoanueckas cucrema
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XUMHUYECKHX 3JieMeHTOB [[. 1.

Menneneena
Tema 2.3.1 OtkpbiTHE OTKpbITHE IEPUOANYECKOTO 3aKOHA. [IpeAnochlIky: HaKoIUIeHNnE 2
NEPUOANYECKOr0 3aKOHA. (bakToNOrMUecKoro Marepuana, pabotsl npezamecTseHHukoB (M. B.

Jleb6epetinepa, A. O. lllankyprya, Ix. A. Heronenzca, JI. FO. Meiiepa), chesn

XUMHKOB B Kapicpya, nuunoctHbie kadectBa . 1. Menaeneena.

Otkpeitue . . MenaeneesbiM [leproinueckoro 3akoHa. 2
Tema 2.3.2 Ilepuoaudeckuii 3akoH | M3oTomsl. 2
U CTPOEHHE aToMa.

CoBpeMeHHOE MOHATHE XUMUYECKOT0 3JIEMEHTA. 3aKOHOMEPHOCTH .Mo3iu. 2

CoBpemennas popmynuposka [lepuoanueckoro 3akona. [lepuoanueckas 2

CUCTEMa U CTPOCHHE aToMa.

[leproanueckoe n3MEHEHUE CBOWCTB AIEMEHTOB: paJuyca aTOMa; YHEPruu 2

MOHU3ALUH; 3JIEKTPOOTPULIATEIILHOCTH.

[IprurHbBI U3MEHEHUSI METAJNINYECKUX U HEMETAJUIMUECKHUX CBOMCTB JIEMEHTOB 1,2

B IpyMNnax U Nepruoiax, B TOM Uucie OOJbIINX U CBEPXOOIBIINX.

JlaGopatopHslii onbIT Nel6

CpaBHEHHUE CBOWCTB IIPOCTHIX BEIIECTB, OKCUI0B U THAPOKCHIOB 31eMeHTOB I11

nepuoja.

3nauenue [lepuonnueckoro 3akoHa u [leproauueckoi CUCTEMbI XUMUYECKUX 2

anemenToB J[.M1.MeHieneesa it pa3BUTHS HAYKH
¥ TIOHUMAaHHUS XUMHUYECKOMN KapTUHBI MHUpa.

JlaGopaTopHbIE OIIBITHI:

HpaKTI/I‘{CCKI/Ie 3aHATUA:

KonTtposnbHbie paboThI:

JlemoHCTpanuu

Paznuunbie BapuanThl Ta0uIel [leproandeckoit CHCTEMBl XUMUYECKUX
anemenToB /1. V1. Menpeneena.

OO6pa3sIibl MPOCTHIX BEIIECTB OKCHIOB U THAPOKCHUIOB AnemeHToB 11 mepuona.
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CamocrosrenbHas paboTa 00y4aroIXCs:

CocTaBUTh JEKTPOHHBIE KOH(PHUTYypalMd aTOMOB JIEMEHTOB TOOOYHBIX
MOATPYII.

CoBpemenHas GopMynHpoBKa MEPHOJUIECKOIO 3aKOHA U COBPEMEHHOE
COCTOSIHME MEPUOANYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB
J..Menneneena. [leproguvecknue CBONCTBA AJIEMEHTOB (aTOMHBIE PaJINYCHI,
SHEPTrusl HOHU3ALUN) U 00pa30BaHHBIX UMH BEILIECTB.

Pewrenne pacueTHbIX 3a1a4

Tema 2.4. CtpoeHue BeliecTBa

Tema 2.4.1 [lousarue o
XUMHYECKOU CBS3HU.

THumel XUMHUYECKHUX CBS3CH: KOBaJICHTHAsA, HOHHAasA, METAJIJINYCCKaA U
BOAOPOJHAsI.

Tema 2.4.2 KoBaneuTnas
XUMHYECKAs CBIA3b.

JIBa MexaHu3Ma 00pa30BaHus dTOM CBS3H: OOMEHHBIN U JJOHOPHO-
ak1enTopHbiii. OCHOBHBIE MMapaMETPbl 3TOIO THUIA CBSI3U: JIMHA, IPOYHOCTb,
YTOJI CBSI3U WJIM BaJIEHTHBIN yrojl. OCHOBHBIE CBOMCTBA KOBAJICHTHOM CBSI3U:
HaCBIIICH-

HOCTb, MOJIIPU3YEMOCTh U MTPOYHOCTh

DNEeKTPOOTPULIATENILHOCTD U KJIacCU(UKALINMS KOBAJEHTHBIX CBS3€H 110 3TOMY
MIPU3HAKY: MOJISAPHAs U HEMOJIApHAs KOBAJICHTHbIE CBA3U. [10JIApHOCTE CBA3U 1
MOJISIPHOCTH MOJIeKYIbl. CIoco0 mepeKkpbIBaHUs JIEKTPOHHBIX OpOUTane u
KJaccu(UKalus KOBAJICHTHBIX CBsI3€H 110 3TOMY MPU3HAKY: G- U T-

cBs13u. KpaTHOCTh KOBaJICHTHBIX CBsI3€l U KiIaccu(UKAIUS UX 110 3TOMY
MIPU3HAKY: OJMHAPHBIE, TBOMHBIE, TPOMHBIE, ITOIYTOPHBbIE. THUIIBI
KPHUCTAUIMYECKUX PELIETOK Y BEIIECTB C 3TUM THUIIOM CBSA3U: ATOMHBIE U
MoJieKyJsipHble. Du3nyeckne CBOKWCTBA BEIIECTB C 3TUMH KPUCTAIIINYECKUMHA
pelIeTKaMH.

Tema 2.4.3 NonHast xuMuyeckas
CBS3b.

Kpaiinuii cyyaii KOBaleHTHON MOJISpHON CBS3U. MexaHn3M o0pa3oBaHUs
HMOHHOM CBsA3U. MIOHHBIE KPUCTAIUINYECKHUE PELIETKA U CBOMCTBA BEILECTB C
TaKUMH
KpUCTAJUIAMHU.

1,2
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JlaboparopHbie onbITEINe 17
B3anmMoneiicTBiie MHOTOATOMHBIX CIIUPTOB C (DETMHIOBO KUIKOCTBIO.
KauecTtBennsie peakiuu Ha nonsl Fe2+ u Fe3+.

Tema 2.4.4 Metamnnueckas
XUMHUUYECKAS CBSI3b

OcoOBbIii TUTT XUMUYECKOH CBSI3H, CYIIICCTBYIOIIUI B METa/Iax U cruiaBax. Ee
OTJIMYMSI U CXOJICTBO C KOBAJICHTHON U MOHHOM CBSI3SIMH.

CBoiicTBa METAJUTMUECKOH CBSI3U. MeTaunueckne KpUCTAIUIMUECKHUE PeIeTKU
Y CBOMCTBA BELIECTB C TAKUMH KPUCTAJJIAMHU.

Tema 2.4.5 Bonoponas
XUMHNYCCKasA CBs3b

Mexanu3m 00pa3oBaHus Tako# cBs3u. Ee kitaccupukanms: MexXMOIEKyIsIpHast
1 BHYTPUMOJIEKYJIIpHAsl BOJOPOAHBIE CBA3U. MOJIEKYIIIpHBIE KPUCTAIIINYECKHE
PEIICTKU JIAA 5TOI'0 TUIla CBA3HU.

JlabopaTtophbie onbITEINe 1 8

B3anmMoielicTBrie MHOTOATOMHBIX CIIUPTOB C (DEITMHIOBO# KUIKOCTHEO

1,2

dusnyecKkue CBONCTBA BEIIECTB ¢ BOJAOPOAHON CBA3bI0. bruosornyeckas poiib
BOJIOPOJIHBIX CBSI3€H B OpraHu3allK CTPYKTYp OMOIIOJUMEPOB.

Enunas npupoja XMMUYECKUX CBS3EH: HAIMYUE PA3IIMYHBIX TUIIOB CBSI3EH B
OJTHOM

Tema 2.4.6
KomrmiekcoobpazoBanue.

[ToHsiTHE O KOMIUIEKCHBIX COeAMHEHUIX. KOOpIMHALIMOHHOE YK CIIO
KOMIUIeKcooOpa3zoBarenst. BHyTpeHHss 1 BHEHIHSS cepa KOMIUIEKCOB.
HomMmeHnkiatypa KOMIUIEKCHBIX coeuHEeHUN. VX 3HaueHue. BEeIIeCTBE, IePExXo/l
OJIHOTO THUIIA CBSI3U B IPYrOM U T. 1.

Ha60paT0pHHe OIIBITHBI:

[IpakTrueckue 3aHATHS:

KoHTposibHbIe paboThI:

JlemoHCTpanuu

Mogenu MOJIeKyI pa3IndHON apXUTEKTYpHI.

Mogenu 13 BO3IyLIHBIX HIAPOB MPOCTPAHCTBEHHOT'O PACHOJIOKEHUS Sp-, SP2-,
SP3-ruOpUIHBIX OpOUTaNIEH.

Mojenu KpUCTATMYECKUX PELIETOK Pa3IMyHOr0 THIIA.

Mopemnu monexyn JJIHK u 6enka.
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CamocrosrenbHas paboTa 00y4aroIXCs:

BBITIOJTHEHUE JIOMAINIHUX 33/IaHUi TI0 TEME, HallMCaHUe JTOKJIAI0B, pedeparos.
«Tunbel XUMUYECKUX CBA3EN»

[IpuMepHas TemaTHKa BHEAYIUTOPHOM CAMOCTOSITEIHLHOM pabOoThI: THITBI
XUMHUYECKUX CBS3EU

Tema 2.5. [Tonumepst

Tema 2.5.1 Heopranuueckue
MIOJIUMEPHI.

[Tonumeps! — MPOCTHIE BELIECTBA ¢ AaTOMHOM KPUCTAININYECKON PEILIETKOMN:
QJTOTPOITHBIC BUJIOM3MEHEHUS yriiepoja (anmas, rpaduTt, KapOuH, QysuiepeH,
B3aMMOCBSI3b THOpUAN3ALIUKU OpOUTAJIEH y aTOMOB yTJIepoa C
IIPOCTPAHCTBEHHBIM CTPOCHUEM AJJIOTPOIHBIX MOAU(PUKALINI); CETIEH U TEITYP
L[EMOYEYHOTO CTPOCHHUSI.

ITomumepsl — CI0KHBIE BEIECTBA C AaTOMHOIN KPUCTAJUIMYECKON PEIIeTKOM:
KBapll, KpeMHE3eM (JIMOKCHJIHbIE COeAMHEHUS KPEMHHUSI), KOPYH/ (OKCH]T
QJIFOMUHUS) U aJIFOMOCHUJIMKATHI(II0JIEBBIE IIIATHI, CI0AA, KAOJIHH). MuHepabl
U ropHble nopozsl. Cepa macTudeckas.

MuHepanbHOE BOJIOKHO — acOecT. 3HaueHHne HEOPTaHUYECKUX MPUPOAHBIX
MOJIMMEPOB B POPMUPOBAHUHU OJHOU U3 T€OJIOTHIECKUX

00o0J104€eK 3eMiI — JUTOC(HEPHI.

Tema 2.5.2 Opranuueckue
MIOJIUMEPBI.

CriocoObl UX MOJIyYeHHSI: peaKkIMK NOJTUMEPHU3alMU U peakliuu
noJuKoHAeHcauuu. CTpYKTYpbl HOJIMMEPOB: JIMHEHHbIE, pa3BETBIECHHbBIE U
npocTpaHcTBeHHbIE. CTPYKTYpUpOBaHHUE [TOJUMEPOB: BYJIKAHU3ALUSA KayIyKOB,
nyOneHue OeNIKOB, OTBEPIKIACHUE TTOJMKOH IEHCAIIMOHHBIX MTOJTMMEPOB.
Krnaccudukanys noiuMepoB Mo pa3aIndHbIM PU3HAKAM.

JlaGopaTtopHubie onbITEINe 19

O3HakomIIeHHE ¢ 00pa3lamMu IIacTMacc, BOJIOKOH, KayIyKOB,
MUHEPAJIOB ¥ TOPHBIX TTOPO/I.

[IpoBepka mracTMacc Ha dJIEKTPHUECKYIO TPOBOIUMOCTH, TOPIOYECTD,
OTHOIIICHHE K pPacTBOpaM KHUCIIOT, [ieouel u okucnuteneid. CpaBHeHHE
CBOMCTB TEPMOPEAKTUBHBIX U TEPMOTIIACTUYHBIX IIACTMACC.

1,2
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[Tonyyenue HUTEN U3 KaIPOHOBOM WM JIABCAHOBOW CMOJIBI.
OOHapyxeHue XJI0pa B HOJTMBHHUIXJIOPU/IE.

JIaGopaTopHBIC OTIBITHI:

HpaKTI/I‘ICCKI/IC 3aHATUSA:

KonTponbHble paboThI:

JlemoHCcTpanuu

KOJIJIGKL[I/II/I IracTMace, Kay‘-IyKOB, BOJIOKOH, MI/IHepaHOB 158 I‘OpHLIX HOpOI[.
MuHepanbHOE BOJIOKHO — acOeCT — M U3JICIIHS U3 HETO.

Mopenu monekyn 6enkos, JIHK, PHK.

CamocrosTenbHas pa60Ta 06y‘laIOIJ_[I/IXC$IZ

BBINOJIHEHUE JOMAIIIHUX 33JaHUi IO TeMe, HallMcaHue J0KJIal0B, pedeparos.
«Cepa-npuMeHEHNEe», «3HAaYeHHE HEOPraHUUECKUX IPUPOJHBIX MOJIUMEPOB B
(hopMHUPOBaHUH OJTHOH M3 T€OJIOTUYECKUX 000I0UYCK 3eMITH — JINTOCHEPHI.)»
[IpumepHas TemaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:

[Tonumepsl — POCTHIE BEMIECTBA ¢ AaTOMHOM KPUCTAIIINYECKON PEILIETKOMN:
CrniocoObl UX MOTY4YEHHUS

Tema 2.6. JlucriepcHble CUCTEMBI

Tema 2.6.1 Ilousarue o
JIUCIIEPCHBIX CUCTEMAX.

Knaccugukanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSIHUS IUCIIEPCUOHHOMN Cpe/ibl U JUCIIEPCHOM (ha3bl, a TAKXKeE 10 pazMepy
ux yactuil. ['pyboancnepcHble CUCTEMBI: SMYIbCUH U CYCIIEH3HH.
ToHKOIUCTIEPCHBIE CUCTEMBI: KOJIOMIHBIE (3011 U T'€JIi) U UCTUHHBIE
(MOneKysipHbIE, MOJIEKYJIIPHO-UOHHBIE M HOHHBIE). D ekt Tunaans.
Koarymsmus B koongHbIxX pacTBopax. CHHEpe3Hc B Telsx.

Tema 2.6.2 3naueHnEe QUCIIEPCHBIX
CHUCTEM B KUBOU U HEKUBOHN
IPUPOJIE U IPAKTUUECKOM KU3HU
4eJI0BEKA.

DOMyIIbCUU U CYCIIEH3UU B CTPOUTENLCTBE, TUIIEBON U METUIINHCKOM
MIPOMBIIIIJICHHOCTH, KOCMETHKE. bruonornueckue, MeTUIIMHCKHAE U
TEXHOJOTHYECKHE 30J1H. 3HAUCHUE TeJlei B OpraHu3aluy KUBOW MaTEPUU.
buonorudeckue, nuiieBbie, METUIIUHCKHE, KOCMeTHYecKue reu. CuHepesnc
Kak (paKkTop, ONMPEACISIONINI CPOK TOTHOCTH PO TYKITUH

Jlab6opaTtopHbie onbITEINe2()

1,2
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[Tonmy4yenue cycieH3uu cepbl U KaHU(OIIH.
[MonydeHue 3MyIbCUN PACTUTEIBLHOTO Maciia 1 OeH30a.
[Tonyuenue 305 kpaxmaina. [loxydenue 305 cepbl U3 THOCYNIb(ATA HATPHUS.

JlaGopaTopHbIe OMbBITHI:

HpaKTI/I‘ICCKI/IC 3aHATUSA:

KonTposibHbie paboThI:

JlemoHCcTpanuu
Bupl gucnepcHbIX CUCTEM M UX XapaKTEepPHBIC IPU3HAKH.
[TpoxoskaeHue ayda cBeTa 4yepe3 KOJUIOUIHBIC M HCTUHHBIC PacTBOPHI (3P dexT

Tunnans).
CamocTosTenbHas paboTa 00y4Jarouxcs: 2
BBITIOJTHCHHUE JIOMAITHUX 3aJaHUH 10 TeMe, HalluCaHue JOKJIaa0B, pedepaToB.
«OMYIBCUH B CYCTICH3UU B CTPOUTEILCTBE, MUIIEBON W MEIUIIMHCKON
MIPOMBIIIJICHHOCTH, KOCMETHKE. )
[IpumepHas TemaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:
Krnaccugukanus qucnepcHbIX CUCTEM
Tema 2.7.XuMHUUYECKHE peaKUU 10
Tema 2.7.1 Knaccuduxarnms [TonsTHe o xuMuyeckoi peakuu. Peakiuu, naynme 6e3 nU3MEeHEHUS 1 1,2
XUMHUYECKUX PeaKluii B KaueCTBEHHOT'0 COCTaBa BEIIECTB: AJJIOTPOMM3AIIHS U U3oMepHu3anus. Peakiumy,
OpPTaHWYECKON ¥ HEOPraHMYECKOH | WAYIIHE C MU3MEHEHHUEM COCTaBa BEIIECTB: IO YUCITY U XapaKTepy
XHUMMH. pearupyomux 1 00pa3yonuxcs BenecTB (Pa3ioKeHUs, COSTHHCHUS,
3aMelIeHHs], OOMeHa);
JlabopaTopHbie onbITHINe2 1
[Tony4yenune kucIopoIa pa3noKeHUeM MePOKCHIa BOAOPOIa U (MK )
MepMaHraHaTa Kalusl.
Peakuuu, uaymnme ¢ oOpazoBaHHEM OCajiKa, ra3a WK BOABI Il OPTaHUUYECKUX
Y HEOPTaHUYECKUX KUCIIOT.
Peakmum, uaymnipe ¢ ”3MEHEHHUEM COCTaBa BEIIECTB: 110 U3MEHEHUIO CTeIICHEH 1 2

OKHCJICHHS DJICMCHTOB (OKI/ICJ’H/ITGJ’IBHO-BOCCTaHOBI/ITeHLHBIe Hn HE
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OKHCJINTCIBbHO BOCCTAHOBUTCIILHBIC peaKI_[I/II/I);

Peakuuu, uaymnire ¢ ”3MEHEHHUEM COCTaBa BEIIECTB: IO TEIIIOBOMY d(hdeKTy
(3K30- ¥ PHAOTEpMUYECKHE); TTO0 da3ze (TOMO- U TeTEPOTCHHEIE);

Peaknuu, naymme ¢ “3MEHEHHEM COCTaBa BEUIECTB: MO HA MPABJICHUIO
(oOpaTuMBbIe U HEOOPATHMBIC);

Peakuuu, uaymue ¢ ”3MEHEHUEM COCTaBa BEIIECTB: 110 HCIOIb30BAHHUIO
KaTtajin3aTopa (KaTaJuTHYECKHE U HEKATAIMTUYECKHE);

Peakuuu, naymue ¢ "3MEHEHHEM COCTaBa BELIECTB: 10 MEXAHU3MY
(paguKanbHbIE, MOJIEKYJISPHbIE U HOHHBIE).

Tema 2.7.2 BeposiTHOCTb
MPOTEKAHUS XUMUYECKUX
peaKIuu.

Buytpennss sueprusi, sHTanbnus. TermioBoil 3pPexT XuMUIecKux peaxiuil.
Tepmoxumuueckue ypaBHeHus. CTaHAapTHAs SHTAIbIUS PEaKUUi U
oOpa3zoBanus BemiecTB. 3akoH I'. W. ['ecca u ero cieactBusi. DHTpOIUS.

Tema 2.7.3 CKOpOCTh XUMUUYECKHUX
peaKuuii.

[TonsTue o ckopoctu peakiuil. CKOpOCTb TOMO- M F€TEPOr€HHON peakuu.
DHeprusi akTUBAINH.

@aKTOpBbl, BIUSIOIINE HA CKOPOCTh XUMUYECKOM peakuuu. [Ipupona
pearupyromux BemiecTB. Temneparypa (3akon Baut — [Nodda).
Konnenrpanus. KatannusaTopsl 1 KaTanu3: rOMO- U T€TEPOT€HHBIN, UX
MexaHu3Mbl. DEPMEHTBI, UX CPABHEHUE C HEOPTAHUYECKUMU
KaTaJIu3aTOpaMU. 3aBUCUMOCTh CKOPOCTH PEAKIIMI OT TOBEPXHOCTHU
CONPUKOCHOBEHUS PEArUPYIOIIUX BELIECTB.

Tema 2.7.4 OGpatumMocTh
XUMHYECKHUX PEAKLIH.
XHUMHYECKOE PAaBHOBECHE.

[ToHATHE O XUMUYECKOM PaBHOBECHH. PaBHOBECHBIE KOHIIEHTPAITHH.
JIMHaMUYHOCTh XUMHUYECKOTO PAaBHOBECHS.

@DaKTOopbI, BIUSIONINE HA CMEIICHHE PABHOBECHS: KOHIICHTPAIIUS, TaBJICHUE,
temneparypa (npunuun Jle Hlatense).

KontponsHast pabdora Ned

JIaGopaTopHBIE OTBITHI:

[IpakTrueckue 3aHATHS:

KonTponbHble paboThI:

JlemoHCTpanuu
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[IpeBparmenune kpacuoro gocdopa B ONbIil; KUCIOPOIA B O30H.

Mopenu Oyrana u n3o0yraHa.

[Tonyuenune kucaopoia U3 NEPOKCHUIA BOJOPOIA U BOJIbI; IerHIpaTaliysl
3TaHoJA.

[lenouka npeBpaiennii P — P205 — H3PO4; cBolicTBa yKCYCHON KUCJIOTHI;
peaxkuuu, uayime ¢ 00pa3oBaHUEM 0CaJIKa, T'a3a U BOJbI; CBOMCTBA METAIIIOB,
OKHCJICHUE aJIbJIETH/1a B KUCJIOTY U CIIUPTA B aJIbJICTHI.

Peakuuu ropenusi; peakiiuu SHAO0TEPMUYECKUE Ha IPUMEPE PEAKIUN
pa3nokeHus (3TaHoJa, KAJIMWHOM CeTUTpbl, OMXpoMaTra aMMOHHUS) U
9K30TEPMHUECKHUE Ha TIPUMEpE Peakuuii coeqnHeHus (oOeciBeunBaHuE
OpOMHOI BO/IBI M pacTBOpA MEpMaHIraHaTa Kajaus 3TUICHOM, TallleHUE U3BECTH
U 1p.).

B3aumopeiicTBue IMHKA C paCTBOPaMH COJISTHON M CEPHOM KUCIIOT MPH Pa3HbIX
TEeMIEpaTypax, pa3HbIX KOHIEHTPALUAX CONSTHON KUCIIOTHI; Pa3iokKeHHe
MepoKCcHIa KUCIOPO/a ¢ MOMOIIbI0 okcuaa Mapranua (IV), katanasbl ceIporo
Msica U CBIPOTO KapToders.

B3aumoneiicTBre HUHKA pa3IMYHON MOBEPXHOCTH (IOPOIIKA, MBI, TPaHyI) C
KHUCJIOTOM.

Moienb «KHUIISAIIETO CHOS.

Cwmenenue paBHoBecus B cucreMe: Fe3+ + 3 CNS— «—— Fe(CNS)3; omblieHue
AKHUPOB, peaKIIUU dTepUDUKaIIIU.

3aBHCUMOCTB CTETIEHU MIEKTPOJUTHYECKON AUCCOLUAIIMH YKCYCHON KHUCIIOTHI
OT pa30aBJICHUS.

Cpasnenue cpolicts 0,1 H pacTBOpoB cepHOI U CEPHUCTON KHUCIIOT;
MYpPaBbUHOM M YKCYCHOM KHCJIOT; TUJIPOKCHUIOB JIUTHS, HATPUS U KaJIHsL.

CamocrosiTenbHast paboTa 00y4arouxcs:

BBITMIOJTHEHHUE TOMAIIHUX 3a/laHui TI0 TeMe, HallicaHue JT0KJIa/10B, pedepaTos.
«XUMHUYECKHE PEAKIIHH
[IpumepHas TeMaTHKa BHEAyAUTOPHON caMOCTOsATeNbHON paboThl: [Tonarue o
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xumuyeckon peakuuu [lonsarue o ckopoctu peakuuid. [IonsTre 0 XUMHUECKOM
paBHOBECHUH

Tema 2.8. PacTBOpHI

Tema 2.8.1 Ilonsitue o pacTBopax.

OU3MKO-XUMUYECKasi IPUPOJIa paCTBOPEHUS U pacTBOpoB. BiaumopeiicTeue
pacTBOpUTEIIS U PACTBOPEHHOTO BellecTBa. PactBopumocTs BemiecTB. CriocoObl
BBIPAXKEHHsI KOHLIEHTPAIIUKU PACTBOPOB: MAacCOBAasl 10JIsl PACTBOPEHHOTO
BellecTBa (IPOLEHTHAs ), MOJIIpHasl.

[TpakTnueckoe 3ansatueNels
[IpuroroBneHre pacTBOPOB Pa3IMYHBIX BUIOB KOHIICHTPAIHH. .

1,2

Tema 2.8.2 Teopus
ANEKTPOIUTUIECKON
JICCOLIAIINY.

MexaHu3M IUCCOIMALIMN BEIIECTB C PA3IMYHBIMHU THUIIAMU XUMHYECKUX CBSI3CH.
Bxuan pycckux y4eHbIX B pa3BUTHE PEICTABICHUN 00 AJIEKTPOIUTHIECKON
JTUCCOLIUAIUH.

OCHOBHbBIE MOJI0XKEHUS TEOPUH IIEKTPOIUTHUECKON
mucconranui. CTeNneHb ANEKTPOIUTUIECKON TUCCOUany U (paKTophl ee
3aBUCUMOCTH. CUIJIbHBIE U CPEJTHUE DIIEKTPOJIUTHI.

JHucconmanus Bosbl. Bogopoansiii nokasarens. Cpesa BOJHBIX pacTBOPOB
IEKTPOIUTOB. Peakiiuu oOMeHa B BOAHBIX PACTBOPAX AJIEKTPOIUTOB.

JIaGopatopHblii onbITNe22
XapakTep AuccoUaiy pa3IndHbIX THAPOKCHUIOB.

1,2

Tema 2.8.3 I'maponus kax
0OMEHHBIH Iporecc.

HeobOpatumpliii THAPOIN3 OPraHUYECKUX U HEOPTAHUYECKUX COCTMHEHUN U €T0
3HAYEHHUE B MPAKTUYECKON NeATEIbHOCTH yesnoBeka. OOpaTUMBbINA THIPOIIU3
coneil. Ctynenyarsiii ruponus. [Ipaktnyeckoe NpuMeHEHHE THIPOIIN3a.

['unponu3 oprannyeckux BeriecTB (OeIKOB, )KUPOB, YIIIEBOIOB,
NOJMUHYKJIe0TH10B,AT®D) 1 ero 6uonorndeckoe U NpakTUIeCKOe 3HaUCHHE.
Owmpbuienue xxupoB. Peakuus srepuduxanuu.

JIaGopaTopHbIE OTBITHI:

[IpakTrueckue 3aHATHS:

KonTpoibHble paboThI:

JemoHcTpanuu
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CpaBHeHUE IEKTPOIIPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB.
CwMmenieHre paBHOBECHSI IMCCOIMAIINN CITA0BIX KUCIIOT.

WHaukaTophl 1 M3BMEHEHUE UX OKPACKHU B PA3HBIX CPEllax.
CepHOKHUCIBINA U (pepMEHTATUBHBINA TUAPOIIU3 YIIIEBOJIOB.

I'maponns kapOoHATOB, CYIb(PATOB M CUIIMKATOB LIEIOYHBIX METAIIJIOB;
HuTpaToB cBuHNA (II) niu nuHKa, XJ1I0pUAa AaMMOHUS.

CamocTosTenbHas paboTa 00y4yaroumxcs:

BBITIOJTHEHHUE JIOMAITHUX 33/IaHUI TI0 TEME, HaIllMCaHUEe JTIOKJIAI0B, pedeparos.

«Bona Kak peareHrt U cpefia il XUMHUYECKOTO IIPOoLeccar

[TpumepHas TeMaTHKa BHEAYAUTOPHON CAMOCTOSTENIbHON padOThl: DHU3NKO-
XUMHUECKas IPUPOAA pacTBOPEHUS U pacTBOPoB CrIOCOObI BBIPAXKEHHUS
KOHLIEHTpauuu pactBopos. Ilonarue runponusa.

Tema 2.9.
OKuUCIUTEIBHOBOCTAHOBUTEIbHBIE
peakuuu. JNeKTPOXUMUYECKUE
TIPOIIECCHI

10

Tema 2.9.1 OkuciauTeEIHLHO-
BOCCTAHOBUTCJIIHLHBIC pCaKHI/II/I.

CTel'IeHI) OKHMCJIICHU. BOCCTaHOBI/ITeJ'II/I U OKHCIIUTCIIN. OKI/ICJ’IGHI/IG nu
BOCCTAHOBJIeHHE. BaykxHelIIIMe OKUCIUTEN U BOCCTAHOBUTEIIH.

BoccTaHoBUTeNIbHBIE CBOMCTBA METAJIIIOB — ITPOCTBIX BCUICCTB.
OKHCIUTEIBbHBIC U BOCCTAHOBUTEILHBIC CBOMCTBA HEMETAIIOB — IMPOCTBIX
BEIIECTB. . BoccTaHOBUTEIbHBIE CBOMCTBA BCIICCTB, O6paSOBaHHBIX

dJI€MEHTaMU B HU3IIEH (OTPUIIATEIbHOM) CTeTIeHN OKUCIeHHS. OKUCTUTEhHBIC

CBOICTBa BEIECTB, 00OPa30BAHHBIX AIEMEHTAMU B BBICIIEH (IT0JI0KUTEIHHOMN)
CTETEeHU OKUCIICHUS

JlaGopaTopHbie ombITEINe23

B3anMozencTere MeTauioB ¢ HEMETAIUIaMU, a TAKXKE C paCTBOPaMU COJIEU U
pacTBOpamMu KUCIIOT.

B3anMopencTere cepHOU U a30THOU KHUCIIOT C MENIBIO.

OxucnauTenpHble CBOMCTBA IEPMaHIaHaTa KalKsl B pa3In4HbIX CPEIaXx.

1,2
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OKHCIUTEIBHBIC ¥ BOCCTAHOBUTEIILHBIC CBOMCTBA BCIICCTB, 06pa30BaHHbIX
QJICMCHTAaMU B ITPOMECIKYTOYHBIX CTCIICHAX OKUCJICHUS.

Tema 2.9.2 Knaccuduxanms
OKHCJIUTEIIFHO-
BOCCTAHOBUTEIbHBIX PEaKIIHH.

Peaknuu MeXaTOMHOTO U MCKMOJICKYJISIPHOT'O OKUCJICHUSA-BOCCTAHOBJICHUA.
PeaKHI/II/I BHYTPUMOJICKYJIAPHOI'O OKUCICHUA-BOCCTAHOBJICHUS. PeaKI_II/II/I
CaMOOKHCJIICHHA CaMOBOCCTaHOBJICHUA (I[PICHpOHOpI_II/IOHI/IpOBaHI/IH).

MeTop1 cOCTaBEHUS! yPAaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. Metoa s1ekTpoHHOro Oananca. BiusHue cpesibl Ha mpoTeKaHue
OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

Tema 2.9.3 Xumunueckue
UCTOYHUKU TOKA

. DNeKTpOHbIE NOTEHUUANbI. P cTaHIapTHBIX 3JIEKTPOIHBIX OTEHIIMAJIOB
(27IEKTPOXUMHUYECKHUM Pl HAIIPSHKEHUH METAIIJIOB).

TI'anpBaHMYECKUE PJIEMEHTHI U IIPUHIMUIIBI UX pa6OTI>I. CocraBneHue
TaJJbBAHUYCCKUX 3JICMCHTOB. O6p8.30BaHI/Ie TaJIbBAHUYCCKUX I1ap IIpU
XUMHYCCKHUX ITpOoHeCCax. TI'anpBannueckue QJICMCHTLI, IIPUMCHACMBIC B JKU3HU:
CBUHIOBAA aKKyMYJISATOPHAA 6aTape>1, HUKCJIb-KaJMHCBBIC 6aTapeH, TOIIJIMBHBIC
OJICMCHTBI.

Tewma 2.9.4 DnexTponus
pacIuUIaBOB U BOJIHBIX PAaCTBOPOB
AIIEKTPOJIUTOB.

[Ipoueccel, pouCXOAIIME HA KaTOJIe U aHOAE. Y PaBHEHHUS
ANEKTPOXUMHUYECKUX MPOLIECCOB. DIIEKTPOJIN3 BOJHBIX PACTBOPOB C
HMHEPTHBIMH 3JIEKTPOJIaMH. DJIEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU
anekTpoaaMu. ITpakTudeckoe NpuMeHEeHUe IEKTPOIN3a.

KonTtponbHas padora Ne5

JlaGopaTopHbI€ OIIBITHI:

[IpakTrueckue 3aHATHS:

KonTponbHble paboTh:

JemoHcTpanuu

BoccraHoBneHne nuxpomMara Kaiaus HHHKOM.
Boccranosnenue okcuna menu (I1) yriem u Bomopoaom.
BoccranoBnienne nuxpomMara Kajaus STHIOBBIM CITUPTOM.
OKHCIUTEIBHEIC CBOMCTBA a30THOM KHUCIIOTHL.
OKuCIUTENbHBIE CBOMCTBA AUXpOMATa Kajusl.
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["anpBaHWYEeCKUE SIIEMEHTHI U OaTapeiKu.
OnexTpoau3 pactsopa xyopuaa meau (1I).

CamocrosrenbHas paboTa 00y4aroIXCs:

BBITIOJTHEHHE JIOMAIIHUX 3a/IaHui TI0 TeMe, HallucaHue JI0KIa/10B, pedeparos.
«BoccranoBuTenbHbIe CBONCTBA METAJUIOBY, «IIpakTHueckoe npruMeHeHue
ANEKTPOIIU3A»

[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:
OkuCIUTENbHO-BOCTAaHOBUTENIbHBIEC peakinu. Pemienue 3anau

Tema 2.10. Knaccuduxanms
BemecTB. [IpocTeie BemecTBa

Tema 2.10.1 Knaccudukarmst
HEOPraHUYECKUX BEILIECTB.

[Ipocteie u cnoxuble BemiecTBa. OKCUIbL, UX Kiiaccupukanus. [ uapokcu sl
(ocHOBaHUS, KHCIOPOACOACPIKAIINE KUCIOTHI, aM()OTEPHBIC THIAPOKCHUJIBI ).
Kucnotsl, ux xnaccuduxarus. OcHoBanus, ux kiaccuduxarus Comnu cpegHue,
KHCJIbIE, OCHOOBHBIC U KOMIUICKCHBIC.

JlabopaTopHbie onbIThINe24

O3nakomIieHHEe ¢ 00pa3amMu MPECTaBUTENEH KITaCCOB HEOPTaHUIECKUX
BEIIIECTB.

O3HakomIIeHHE ¢ 00pa3laMy MPEICTaBUTENEH KIIACCOB OPTAaHUYECKHX BEIIECTB.
O3HakoOMJIEHHE ¢ KOJUIEKIIUEH Py/.

Tema 2.10.2 MeTasisl.

[TonoxxeHne MeTauIoB B MEPUOANYECKON CHCTEME U OCOOEHHOCTH CTPOEHHS UX
aToMOB. [IpocTble BemecTBa — MeTaJlIbl: CTPOEHUE KPUCTAIUIOB U
MeTaJlJIn4ecKasi Xumudeckas cBsizb. O01mue pu3nyeckue cBOMCTBa METAIIOB U
HUX BOCCTAaHOBUTCIBHBIC

CBOICTBa: B3aUMO/JICHCTBUE C HEMETaNIaMU (KUCIIOPOAOM, TaJoreHaMH, CEpoi,
a30TOM, BOJIOPOJIOM), BOJIOH, KUCIIOTaMH, paCTBOPaMH COJIEH, OpraHUYECKUMHU
BEIIECTBaMH (CIIUPTAMHU, TaJloTeHAIKaHaMH, (DEHOJIOM, KUCIIOTaMH ), IIeJI0YaMH.
Oxcuapl ¥ THIPOKCH]IBI METAIIIOB. 3aBUCUMOCTD CBOMCTB 3TUX COEAMHEHUN OT
CTETEHEN OKMCIIEHHUS METAJIJIOB. 3HAYE€HNE METAIIJIOB B IPUPOAE U KU3HU
OpPraHU3MOB.
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Jlabopamopuvie onvimst Ne25

B3anmopeiicTBre METaIIOB ¢ PAaCTBOPAMHU KHCIIOT U COJIEH.

CaoiicTBa yriisi: acOpOIIMOHHBIEC, BOCCTAHOBUTEIbHBIE.

B3anmopeicTBre IMHKA WK aTIOMUHUA C PACTBOPAMM KHUCIIOT U LIETOYEH.
OkpainBaHye IJIaMEHU KaTUOHAMMU ILIEJIOYHBIX U IEJI0YHO3EMENIbHbBIX
METaJUIOB.

1,2

Tema 2.10.3 Koppo3zusi MeTasios.

[TonsiTre Koppo3un. XumMudeckas KOppo3us. DIEKTPOXUMUYECKasi KOPPO3HsI.
Crioco0pl 3alUThl METAIIJIOB OT KOPPO3HH.

Tema 2.10.4 O0Omme criocoObl
HOJIyT-IeHI/Iﬂ MCTAJIJIOB.

Mertaisl B ipupoe. Metayuryprust ¥ €e BUJIbl: IUPO-, TUJPO- U
ANEKTPOMETAIUTYPrus. DIEKTPOIU3 PACIIIABOB U PACTBOPOB COEIUHEHUN
METAJIJIOB U €r0 NPAKTUYECKOE 3HAUCHHUE.

Tema 2.10.5 Hemeramisl.

[Tonoxxenune HemeTamwioB B Ileproandeckoii cuctemMe, 0COOEHHCTH CTPOCHUS HX
aTOMOB. DJIEKTPOOTPULIATENbHOCTb. biaropogHsie ra3pl. D1eKTPOHHOE
CTPOCHHE aTOMOB OJIATOPOJHBIX Ta30B U OCOOEHHOCTH MX XUMHYECKUX U
(U3NYECKUX CBOMCTB.

Hewmerannsr — mpocteie BemecTBa. VX aTOMHOE W MOJIEKYIISIPHOE CTPOCHHUE HX.
AunmoTponusi.

Xumuueckue cBoiicTBa HeMeTauioB. OKUCIUTENLHLIE CBOMCTBA:
B3aUMOJIEUCTBUE C METAJIJIAMHU, BOJAOPOJIOM, MEHEE AIIEKTPOOTPHULIATEIbHBIMU
HEMETaJUIaMH, HEKOTOPBIMH CIIOKHBIMH BelllecTBaMU. BocCcTaHOBUTENbHBIE
CBOMCTBAa HEMETAIIIOB B pEaKIUSIX C PTOPOM, KUCIOPOIOM, CIOKHBIMU
BEIIECTBAMU — OKUCIHUTEISIMU (a30THOM U CEPHOIN KUCIOTaMH U . )
JlabopaTopHbie onbIThl No26

[Tonydyenue kucIopoaa u ero CBOMCTBA.

[Tonydyenue BOIOPO/Ia U €r0 CBOMCTBA.

1,2

KonTponbnas padora Ne 6

JIaGopaTopHBIE OTBITHI:

HpaKTI/I‘{eCKI/IC 3aHATUA:

KonTponbHble paboThI:
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JlemoHCTpanuu

Komnexnus «Kiaccudukaryst HEOPraHU4eCKUX BELIECTB» U 00pa3Ibl
IIPEACTaBUTENEH KIaCCOB.

Komnexnus «Kiaccugukaiust opraHi4ecKux BEeIEeCTB» U 00pa3Iibl
MIpe/ICTaBUTENEH KIIaCCOB.

Mopnenu KpucTalInYecKuX PerieToK MeTaJlIoB.

Komnekuust MetanioB ¢ pa3HbIMH PU3NYECKUMU CBOWCTBAMHU.
BiaumopeiicTBue TuTHs, HATPUS, MATHUS U JKeJe3a C KUCIOPOA0M; IIETOYHbIX
METAJIJIOB C BOAOH, CIIUPTaMH, (PEHOIOM; LIMHKA C paCTBOPAMU COJISTHOM U
CEPHOI KUCIJIOT; HATPUS C CEPOM; aTIOMUHUS C HOA0M; XKelle3a C paCTBOPOM
MEHOI0 KyIopoca; aJtOMUHUS

C pacTBOPOM €JIKOT'0 HaTpa.

OKcuIbl ¥ THIPOKCHIIBI XPOMA.

Kopposus MeTannoB B 3aBUCUMOCTHU OT YCIIOBUH.

3aiuTa METaIioB OT KOPPO3UHU: 00PA3Ibl «HEPHKABEEK», 3ALIUTHBIX MOKPBITUH.
Komnekuus pyn.

DNEKTPOIN3 PAaCTBOPOB COJIEH.

Monenu KpucTalNIMYeCKUX pelieTokK oaa, aamasa, rpagura.

Annorponus ochopa, cepbl, KUCIOPOIa.

B3anmopeiicTBre BOAOPOIa ¢ KUCIOPOAOM; CYPbMBI C XJIOPOM; HATPHS C
HOZ0M; XJI0pa C paCTBOPOM OpOMUIA KaJusl; XJIOPHOU U CEPOBOIOPOTHOM
BO/JIbI; 0OOecIiBeUnBaHHE OPOMHOI BOJIbI STUIIEHOM MJIM AlleTUIICHOM.

CamocrosrenbHas paboTa 00y4aroIuXcs:

BBINOJIHEHUE JOMAIIHUX 33aJaHUi IO TeMe, HallMcaHue JOKJIal0B, pedeparos.
«Koppo3us metaminosy, «HemeTramisl 1 ©X XapaKTepUCTUKHI

[IpumepHas TemaTuka BHEAyJUTOPHON caMOCTOSTeNbHOM paboThl: [IpocTie u
CIIO’KHBIE BEILECTBA.

Tema 2.11. OcHOBHBIE KJIACCHI
HEOTPAHUYECKHUX U OPTaHUYECKUX
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COEeIUHEHUI

Tema 2.11.1 Bopopoausie
COEJIMHEHUS] HEMETAJUIOB.

[Tonydyenune aMmmuaka v XJIOpOBOJAOPOJA CUHTE30M U KOCBEHHO. DPU3NYECKUE
cBoiicTBa. OTHOIIEHHUE K BOJIE: KMCIOTHO-OCHOBHBIE CBOMCTBA.

[IpakTrueckue 3ansTusiNel 6
[Tonyuenune XJI0pOBOIOPOA M COISTHOM KUCIOTHI, KX CBOWCTBA.
[Tonydyenue aMmmmuaka, €ro CBOMCTBA.

1,2

Tema 2.11.2 Oxcuasl u
AHTUAPUJIBI KAPOOHOBBIX KUCIIOT.

HeconeoOpa3yromue u coneoOpa3yromue okCuabl. KucioTHbIe OKCHIBI, UX
cBoricTBa. OCHOOBHBIE OKCHJIBI, UX CBOMCTBA. AM(DOTEpHBIE

OKCH/IBI, IX CBOHCTBA. 3aBUCUMOCThH CBOMCTB OKCHJ/IOB METAJIJIOB OT CTETICHU
OKHCIICHUS. AHTUIPUABI KApOOHOBBIX KHCIOT KaK aHAJIOTH KUCIOTHBIX
OKCH/IOB.

JlaGopaTopHbie OnbITEINe27

[Tonmy4yeHne U CBOMCTBA YIIIEKHCIIOTO Ta3a.

1,2

Tema 2.11.3 Kucnotsl
OpraHWYECKUE U HEOPTaHUUYECKHE

Kucnotsl B cBETE TEOpUU AIIEKTPOIUTUYECKON Aucconuanuy. Kuciorsl B cBeTe
MPOTOIUTHYECKOH Teopun. Kiaccupukanust opraHMuecKuX U HEOPraHUIECKUX

kucaoT. O01ume CBONCTBA KUCIIOT: B3aUMOCHCTBUE

OpPraHMYECKUX M HEOPTraHUUECKUX KUCIIOT C METalllaMU, OCHOOBHBIMH U
aM(pOTEepHBIMU OKCUIAMH U THIPOKCUIAMHU, COJISIMH, 00pa30BaHUE CII0KHBIX
3¢upoB. OCOOEHHOCTH CBOWCTB KOHLIEHTPUPOBAHHOMN CEPHOI U a30THOM
KHCJIIOT.

JIaGopatopHble onbIThINe28

CBoiicTBa COISIHOM, cepHOil (pa30aBiIeHHO) U YKCYCHON KUCIIOT.

1,2

Tema 2.11.3 OcuoBanus
OpFaHI/I'-IeCKI/Ie u HeOpFaHquCKHe.

OcHoBaHUsI B CBETE TEOPUU IIEKTPOIUTHUECKON Tucconnannu. OCHOBaHUS B
CBeTe MpoToIuTUYeCKOi Teopun. Kinaccuduxaius opranndeckux u
HEOPraHWYECKNX OCHOBAaHUN. XMMUYECKHE CBOWCTBA IIEI0YEH
MHEPacTBOPUMBIX OCHOBaHUN. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHUM:
aMMHaKa ¥ aMMHOB. B3auMHO€E BIMsSIHME aTOMOB B MOJIEKYJIE aHUJIMHA.
JlaGopatopHbie onbITHINe29

BiaumoneiictBue ruapokcuaa Hatpus ¢ consimMu (cynbdatom meau (II) u

1,2
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XJIOPUJIOM aMMOHHUS).
Pasnosxenue ruapoxcuia Meau.

Tema 2.11.4 AmdorepHbie AmdoTrepHbIe OCHOBaHHS B CBETE MPOTOIUTUYECKON Teopur. AMPOTEPHOCTD 1,2
OpraHUYECKHUE U HEOPTaHUYECKUE | OKCHJIOB U TUJIPOKCUIOB MEPEXOIHBIX
COETUHEHMUS. METAJIJIOB: B3aUMOJICUCTBUE C KUCIOTAMH U LIEII0YaMHU.
JlaGopaTtopHbie onbITEINe3()
[Tonydenue u am@oTrepHble CBOWCTBA THIPOKCH 1A ATFOMUHUS.
Tema 2.11.5 Conu. Knaccudukanus n xumudeckue cBorictBa colieii. OCOOCHHOCTH CBOWCTB CoJiei 1,2
OpPraHUYECKUX U HEOPraHUYECKUX KUCIIOT.
JlabopaTtopubie onbITEIN3 1
[Tonyuyenue KeCTKON BOABI U U3YUECHHE €€ CBOWCTB.
YcrpaneHue BpeMEHHOM U ITOCTOSIHHOM JKECTKOCTH.
Tema 2.11.6 I'eneruueckas cBsizb | [loHATHE 0 reHETHMUYECKOM CBSI3M U TE€HETUYECKHX PsJIaX B HEOPraHUYECKON 1 2

MEXIY KJIaCCAMH OPTaHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

OpraHUYECKON XMMHUH. [ eHeTHYeCKHe bl MeTalia (Ha IpUMepe Kajablus U
xKenesa), HemeTaiia (Cepbl U KPEMHUS ), IEPEXOHOTO dIeMeHTa (IUHKA).
['eHeTnueckure psAzbl ¥ TEHETUYECKAS CBSI3b B OPraHMYECKOW XUMHUHU. EAMHCTBO
MHpa BEIIECTB.

JlaGopaTopHbI€ OIIBITHI:

HpaKTI/I‘leCKI/Ie 3aHATUA:

KonTposnbHbIe paboTHI:

JlemoHCTpanuu

Komnnexunu KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHIOB, IEMOHCTpAIUS UX
CBOMCTB.

B3anmopeiicTBre KOHIIEHTPUPOBAHHBIX a30THOM U CEPHOM KHUCIIOT, a TAKKE
pa30aBiIeHHON a30THON KUCIOTHI C MEMIBIO.

Peakuust «cepeOpsiHOTO 3epKaiay Al MypaBbUHOMN KUCIOTHI.

B3aunmogeiicTBrue pacTBOpa ruipOKCUAA HATPUS C KUCIOTHBIMU OKCUIAMH
(oxcunmom docdopa (V)), amborepHbIMU THAPOKCUAAMHU (TUIPOKCHIOM IIUHKA).
B3anmoaeiicTBre aMMuaka ¢ XJ0pOBOJIOPOIOM U BOJIOW. AHAJIOTUYHO JJISI
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METHUJIAMUHA.

B3aumojelicTBue aMMHOKHCIIOT C KUCIOTaMU | 1esiogaMu. OcCyIecTBIieHe
MEPEX0I0B:

Ca — CaO — Ca3(P0O4)2 — Ca(OH)2

P — P205 — H3PO4

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br

CamocTosTenpHast paboTa 00yJaroniXcs: BRIOJHEHUE TIOMAITHUX 3a/IaHUN IO
TeMe, HalucaHue JOKJIaI0B, pedepaToB. « Knaccupukanus opraHuuecKux u
HEOPraHWYECKUX OCHOBAHUIN

[IpumepHas TemaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:
['enernueckas cBsA3b MEXKY KjlacCaMHM OPraHUYECKUX U HEOPTaHUYECKUX
COEIMHEHUHU.

Tema 2.12. XuMus dJIeMEHTOB

10

Tema 2.12.1 s-Onemenmot

Bonopon.

JIBOMCTBEHHOE II0JIOKEHUE BOAOPOIA B IEpUOANYECKON cucteme. M30Tombl
Bogopoja. Tsokenas Boga. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA
BOJIOPO/IA, €0 MOJIYYEHHUE U MPUMEHEHUE. Posib BOAOPOA B dKUBOUM U HEKUBOU
MIPUPOJE.

Boga. Ponb Bojbl Kak cpegoo0pa3yromiero BemecTBa KJIeTK. JKOIOrHUecKre
aCIEKThI BOAOIOJIB30BAHNS.

1,2

Tema 2.12.2 Dnements! [A-
TPYIMIIBL

Hlenounsle Metamibl. OO1Iast XapaKTepPUCTHKA IETOYHBIX METAJIIIOB Ha
OCHOBaHUU N0J0KeHus B [lepnonnyeckoil cucteme 3J€MEHTOB
JA.N.Menneneena

u cTpoeHus atomoB. [lonydenue, puznueckrne 1 XUMHUYECKUE CBOWCTBA
IeJIOYHBIX MeTaI0B. KaTHOHBI 1IeI0UHBIX METAJIJIOB KaK Ba)KHeHas
XUMHUYecKas (popma UX CyIIeCTBOBaHUS, PETYISTUBHAS POJIb KATHOHOB KaJlUs U
HaTpHUs B )KUBOH KieTke. [IpuponHble coenMHEHNs HATpUs U Kalusl, UX
3HAUEHHUE.

JIaGopatopHbie onbIThINe32

1,2
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N3ydeHue CBOWCTB MPOCTHIX BEUIECTB U COCTUHEHUN S-3JIEMEHTOB. COEUHEHUS
HATpHUS U KAJIUsl, UX 3HAYEHUE.

Tema 2.12.3 Dnemenrts! [1A-
TPYIIIBI

OO01mmas xapakTeprcTHKA MIEIOYHO3EMETbHBIX METAJUIOB U MarHus Ha
OCHOBaHMM Tos10)keHUs B [lepuonnueckoit cucreme siementoB /. U.
MenpeneeBa u cTpoeHus aToMoB. Kambliuid, ero nonxydeHue, Gu3ndeckue u
XAMUYECKHE CBOMCTBA.

Baxwuerime coeMHEHU KaabliMs, UX 3HaY€HUE U TpuMeHeHue. Kanbiuii B
IIPUPOJIE, ET0 OUOJIOrHYECKask POJlb. p-OnemeHmol

JlabopaTtopHbie onbITEINe33

N3yueHne CBOMCTB MPOCTBIX BELIECTB U COCTMHEHUHN P-2JIEMEHTOB

1,2

Tewma 2.12.4 p-Dnemenmeut

AIOMAHUHA.

XapakTepucTrKa AIFOMUHUS Ha OCHOBaHUM T0JI0’KeHM B [lepronnueckon
cucreme iemeHToB /. . Menneneesa u crpoenus aroma. [loyuenue,
(bu3MYecKre 1 XMMUYECKUE CBOMCTBA allfoMUHM. BakHeimue coequaeHus
AJTIOMHUHUS, UX CBOMCTBAa,3HaYeHUE U npuMeHeHue. [IpupogHbie coeuHeHMs
AJTFIOMUHUS.

[IpakTuueckue 3ansaTHsNe17
[TonydyeHnne ruIpoOKCHUI0B AIFOMUHUS U IUHKA; UCCIIEJOBAHUE UX CBOWCTB.

1,2

Tema 2.12.5 Yraepoa u kpeMHuUi

OO6mras XxapakTeprucTKa Ha OCHOBAaHUHU WX ToJIokeHus B [lepuonnueckoi
cucreme /1. 1. Menneneesa u ctpoenus aroma. I[IpocTeie BelecTsa,
o0Opa3oBaHHbBIE dTUMHU deMeHTaMu. OKCUIBI U TUAPOKCUIBI YTIIepoa ’
KpeMHMs. BaxkHelmme coau yrojibHON U KpeMHUEBOW KUCIOT. CUTMKaTHAS
MIPOMBIIUIEHHOCTb.

Tema 2.12.6 'amoreHslI.

OO6m1as XxapakTeprcTHUKa rajJJoreHOB Ha OCHOBAaHUU MX MOJIOKEHHUS B
[Tepuonuueckoit cucreme s1emenToB /. . MeHieneeBa u CTpoeHUs aTOMOB.
["anorensr — MpoCTHIE BEIIECTBA: CTPOSHUE MOJICKYJI, XHMHUYECKHE CBOMCTBA,
II0JIYYEHUE U IPUMEHEHUE.

Bakueiime coeTnHeHUs TaIOTEHOB, UX CBOWCTBA, 3HAYCHUE U TIPUMEHEHUE.
lanmorens! B pupoae. buonoruueckas poiab rajJoreHoB.

Tema 2.12.7 XanbKOr€HBI.

06ma51 XapaKTCPUCTHKA XAJIbKOT'CHOB Ha OCHOBAHUH UX ITOJIOKCHUS B

1,2
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IIepnonnueckoii cucreme anemeHToB . M. MeneneeBa u CTpOEHUs aTOMOB.
XanpKoreHbl — MpPOCThIe BeliecTBa. Aiorponusi. CTpoeHUE MOJIEKYJT
QJUTOTPOIHBIX MOTU(PHUKAIHIA

U uX cBoOMCTBA. [loiydeHne u NpuMeHEeHne KUCI0PO1a U Cepbl. XalbKOI'CHBI B
IpUpoJie, X OuosIornyeckas pob.

[IpakTrueckue 3ansaTusNel 8

[Tony4yeHnue u uccie0BaHUE CBOMCTB OKCHJIOB CEpbI, yriepoa, pochopa.

Tema 2.12.8 Dnementsl VA-
TPYIIIBL

OO1m1ast XxapaKTEPUCTHKA SJIEMEHTOB ATOM IPYIIBI HA OCHOBAHUU MX TTOJ0KEHUS
B [Iepnoanueckoii cucreme aneMeHToB 1. 1. MeHneneeBa u CTpOE€HHs aTOMOB.
CTtpoeHne MOJIeKyYJIbl a30Ta M aJUNIOTPOITHBIX MoanuKauii pocdopa, nx
¢busnvecKkre 1 XUMHUYECKHE CBOMCTBA. BOIOpOaHBIE COETMHEHHS 2JIEMEHTOB
VA-rpynnsl. Oxcusl a3ota 1 ¢pochopa, COOTBETCTBYIOIINE UM KHCIOTHI. Conn
9TUX KUcI0T. CBOMCTBA KUCIOPOIHBIX COeTUHEHNH a3oTa 1 ocdopa, ux
3Ha4YeHue U npuMeHeHue. A3ot u gpocdop B npupose,

Tema 2.12.9 Dnements! [VA-
TPYTIIBL

OO01as xapakTepuCcTUKa 3JIEMEHTOB ATON TPYIIBI HA OCHOBAHUU UX MOJIOKCHHUS
B [lepnoanueckoii cucreme anementoB J[. 1. MenaeneeBa u CTpoeHUsI aTOMOB.
VYrnepoa u ero amorponusi. CBOKWCTBA aJLIOTPOMHBIX MOAU(PUKAIIMN YTiiepoa,
WX3HaueHue u npumMeHenne. OKCUIBI M TUIPOKCUIBI YTIEPO/ia U KPEMHHUS, UX
XuMu4eckue cBorictBa. Coii yroJibHOM U KPEMHHUEBBIX KUCIIOT, X 3HAUCHHUE U
npumenenue. [Ipuponoobpasyromnias poib yriaeposa sl >KUBOK M KPEeMHUS IS
HEXKUBOW MTPUPOIBI.

d-Onemenmor

OcobGennoctu ctpoeHus aromo d-anementos (IB-VIIIB-rpynm). Menab, nuHK,
XpOM, JKeJIe30, MapraHel] Kak MPOCThIe BEUIECTBA, UX (PUINIECKUE U
XUMHUYECKHe cBoMcTBa. HaxoxkieHune 3TuX METasioB B MPUPOJIC, UX TMOTyUEHUE
u 3Hadyenue. CoenuHeHus d-3J1eMeHTOB

C Pa3IMYHBIMU CTEMEHSIMH OKUCIICHHSI. XapaKTep OKCHUJIOB U THAPOKCUJIOB ITHX
9JIEMEHTOB B 3aBUCHMOCTH OT CTCIICHU OKHMCJICHHS MeTalia.

JlaGopatophbie onbIThINe34

1,2
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M3yueHne CBOMCTB MPOCTHIX BEIIECTB M COCUHEHUN d-3IIEMEHTOB.

JIaGopaTopHBIC OTBITHI:

[IpakTrueckue 3aHATHS:

KonTposibHble paboThI:

JlemoHcTpauuu

Kostek1jpu npocThIX BEleCTB, 00pa30BaHHbIX 3/IeMEHTAMU Pa3JIMUHbIX
3JIEKTPOHHBIX CEMENCTB.
Kosutekuun MuHepanoB ¥ TOPHBIX MOPO/I.

[Tosrydenune atoTpOHBIX MOIM(DUKAIMIA KUCIIOPOAa, cepbl, (hocdopa.

XVMUYECKUE CBOWCTBA BOAOPO/Ia, KHCIOPOa, Cepbl, pocdopa, raloreHos,
yriiepoa.
OKcHIBI Cephl, a30Ta, YIIIepo/a, yxKelie3a, MapraHiia, M ¢ pa3InIHbIMU

CTCIICHAMU OKHMCIICHHUA, UX CBOMCTBA.

FI/I,Z[pOKCI/II[BI CCPBI, XpOMa, Mapralna, xejie3a, MCIu, aJIIOMUHUA U TUHKA, UX
I10JTYy UCHUEC U XUMUYCCKHE CBOICTBA.

CamocrosiTenbHast paboTa 00y4aroumxcs:

BBITIOJTHEHHUE JIOMAILIHUX 3a/1aHuil TI0 TeMe, HalliCaHue J10KJIa10B, pedepaTos.
«/IBOMICTBEHHOE TIOJIOKEHUE BOJIOPOAA B IEPHUOJUUECKON CUCTEME.»
[IpumepHas TeMaTHKa BHEAyAUTOPHON CaMOCTOSITENNbHON pabOThl: XUMUS
JJIEMEHTOB

Tema 2.13. XumMud B )KU3HA
oOmrecTBa

Tema 2.13.1 Xumus u
MIPOU3BOJICTBO.

XuMuyecKasi MPOMBIIUIEHHOCTh U XUMHUYECKHE TEXHOIOTUH. ChIpbe It
XMMHYECKON MPOMBIIUIEHHOCTH. Bo/la B XUMUYECKOU MPOMBIIIJIEHHOCTH.
DHeprus 1Jisi XMMUYECKOIro MPOU3BO/IcTBA. HayuHble MPUHIUITBI XUMUYECKOTO
MIPOU3BOJICTBA.
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3aiuTa OKpysKarolei cpeibl U OXpaHa TPyAa P XUMUYECKOM ITPOU3BOJICTBE.
OcCHOBHBIE CTaIUU XUMHUYECKOTO MpoU3BoicTBAa. CpaBHEHHE TPOU3BOICTBA
aMMMaKa U METaHOJIA.

Tema 2.13.2 XuMus B CEIbCKOM
XO3SICTBE.

XI/IMI/ISaHI/IH CEJIbCKOT'0 XO35ICTBA U €€ HalpaBJICHUS. Pactenus n I1I04YBa,
MOYBEHHBIN nornoma}omnﬁ KOMILJICKC.

VY no0penus u ux knaccupuxanus. XMMUYECKHE CPEICTBA 3aIllUThl PACTEHUH.
OtpunaresnbHble IOCIEACTBUS IPUMEHEHUS NIECTULIMIO0B U O0pb0a ¢ HUMHU.
XuMu3anus )KUBOTHOBOJCTBA.

[IpakTuueckue 3ansaTHAN19

O3HakoMJIEHHE € KOJUIEKLIUEN yI0OpEeHUM U ECTULINIOB.

1,2

Tema 2.13.3 XumMus u dK0JI0THS

XuMHUYecKoe 3arpsi3HeHue oKpyskaroieit cpeasl. Oxpana rugpocdepsl OT
XUMHUYECKOTro 3arps3HeHus. OXpaHa MOoUYBbI OT XUMUYECKOTO 3arpsi3HEHUS.
Oxpana atmocdepsl 0T XUMHUECKOT0 3arps3HeHus. Oxpana ¢iaopsl U GpayHbI OT
XUMHYECKOT0 3arpsi3HEHUS.

Tema 2.13.4 Xumus u
MOBCEIHEBHAS KU3Hb YEJIOBEKA

Jomamnsis antexa. Moromue u unctsmue cpeactsa. Cpeacrsa 00pbrObI ¢
OBITOBBIMU HaceKOMBIMHU. CpeZICTBa JIMYHON TUTHEHBI U KOCMETHKH.
Xumust 1 iia. MapKUpPOBKH YITAKOBOK IMHIIEBBIX M THTHEHUYECKIX
MPOAYKTOB U YMEHHUE UX YUTATh.

[IpakTnueckue 3anHaTHAN20

O3nakomiieHHEe ¢ 00pa3lamMu CpeJCTB OBITOBOM XUMHUH U JIEKAPCTBEHHBIX
MIpernapaTos..

DKonorus JKUIHIIA. XuMUs ¥ TeHETUKA YeJIOBEKA.

1,2

KonTponbhast padota Ne7

JlaGopaTopHBIE OIIBITHI:

HpaKTI/I‘{CCKI/Ie 3aHATUA:

KonTtposnbHbie paboThI:

JlemoHCTpanuu
Monenu IIPOU3BOJICTBA cepHO KHCIIOThI u aMMHaKa.
Komnekuus yaoOpeHui u MECTUIUIOB.
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OO6pa31pl cpeacTB OBITOBOM XMMHHU U JIEKAPCTBEHHBIX MPENIapaToOB.

CamocrosrenbHas paboTa 00y4aronXCs:

BBHITIOJTHEHUE JOMAIIHUX 33JIaHUi [0 TeMe, HalMCaHUEe JTOKJIAI0B, pedeparos.
«XUMHS U TPOU3BOJCTBO», «XUMHS B CEIbCKOM XO3SHCTBE», «XUMUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeab»

[IpumepHas TemMaTHKa BHEAYTUTOPHOU CAMOCTOATEIbHOU paboThl: XUMUYecKas
IPOMBIIUICHHOCTh U XUMHUYECKHE TEXHOJOTUH. . XUMUS B CEJIbCKOM XO3SHCTBE
XUMUS ¥ IKOJIOTHsL. XUMHUS U MIOBCEAHEBHAS JKU3HD YEJIOBEKA

Bcero:

[IpomexyTounas arrecranus B popme IK3aMeHa

MaKCUMaJIbHOW y4eOHOW Harpy3ku o0y4aroimux

256

00s13aTeNIbHON ayIUTOPHON yuyeOHOM Harpy3ku oOydaromierocs

171

CaMOCTOSITEILHOM pa6OTBI 06yqafoumx

85

JUnst XapaKTepUCTHKH YPOBHS OCBOEHHS y4eOHOT0 MaTepHaia UCIOIb3YIOTCS CIeAyIoIne 0003HAYCHNUS:

1.
2.
3.

— O3HAKOMMTENbHBIA ( y3HABaHUE paHEe U3yYEHHBIX OOBEKTOB, CBOMCTB
— pEnpOaYKTUBHBIN (BBIIIOJIHEHUE AESITEILHOCTU IO 00pa3ily, MHCTPYKLHUH WM 10/ PYKOBOACTBOM);
— NPOAYKTUBHBIH (IJITaHUPOBAHHUE U CAMOCTOSITENIbHOE BBIIIOJIHEHUE JIEATEIbHOCTH, PEIIEHHE TPOOJIEMHBIX 3a/]1a4)
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3. YCJIOBUA PEAJIM3AIIMU ITPOTPAMMBI YYEFHOM JIUCITATIIMHBI

3.1. TpeboBanus K MUHUMATHPHOMY MaTE€pPUATBHO-TEXHUUECKOMY 00ECIICUEHHUO
Peanuzarus yueOHOM MUCIUIUIMHBI TpeOyeT HAIMYUS Y4eOHOTo KaOMHEeTa.
O06opynoBaHue yueOHOT0o KaOuHeTa:
- IOCa/I0YHbIE MECTa M0 KOJMYECTBY 00YYarOIINXCS;
- pabouee MeCTO IpenoiaBaTes.
3.2 UadopmarmionHoe obecriedeHre 00yIeHHsI
OCHOBHBIE UICTOYHUKH.
s cryneHTos
1.Pynsutuc I'.E., ®enpaman @.I'.,-M: IIpocsemienne,2014

Jlng nperniogaBarens

1.®enepanbupiii 3akoH ot 29.11.2012 Ne 273-®3 «O06 obOpa3zoBanuu B Poccuiickoit
Oeneparuny. [lpuka3 MunuctepcrBa obpazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKACHUM (PeIepajJbHOrO TOCYAApCTBEHHOIO 00pa30BaTEIbHOIO CTAHJApTa CPEIHEro
(mosHOTO) 00IIET0 00pa30BaAHUSY.

2.Ilpuka3 MunucrepcrBa obpazoBanust u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUM
u3me- Henuil B Ilpuka3 MunuctepcrBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 “O6
yTBEpXkKAe- HUM (eepalbHOrO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHIApTa CPETHETo
(mosHOTO) 0011IeT0 00pa30oBaAHUS Y.

3.ITucemo [lenapraMeHTa rocy1apcTBEHHOW MOJUTHKU B chepe MOArOTOBKH pabodynx KaapoB
u JIIIO MunoOpnayku Poccum ot 17.03.2015 No 06-259 «PexomeHpanuu 1o OpraHu3aliiu
MOJIY4eHHUsS] CpeHero oOmero oOpa3oBaHus B Tpeleiax OCBOCHHS 00pa3oBaTEIbHBIX
IIPOrpaMM CpeIHEro MnpoQeccuoHaNbHOIO o0pa3oBaHMs Ha 0a3e OCHOBHOIO OOILEro
o0pa3zoBaHusi C y4eToM TpeOoBaHUN (eaepallbHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB U TMOJy4aeMOi MPOPECCUU WM CIEHUATBHOCTH CPEeIHEro mpodecCHOHaIbHOrO
o0pa3oBaHU.

4.I'abpuensn O. C., Jlvicoga I'. I XuMus: KHUTA AJIs TpenoiaBarens: yued.-MeTo. mocobue.
— M., 2012.

S.labpuensn O. C. u Op. Xumus ainsg npodeccuii U CHenHaTbHOCTEH TEXHUYECKOTO
npoduis (3JIEKTPOHHOE MPHIIOKEHUE).

s npenooasamernel

U3znazaemcs 6 cnedyroueri pedaxkyuu:
1.06 obpaszoBanuu B Poccuiickoii @enepanuu: denep. 3akoH oT

29.12. 2012 Ne 273-@3 (B pen. @enepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013
Ne 120-®3, or 02.07.2013 Ne 170-®3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-
®3, or 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-d3, ot 05.05.2014 Neo 84-d3, ot
27.05.2014 No 135-@3, ot 04.06.2014 Ne 148-d3, ¢ wu3M., BHeceHHbIMU DeneparbHbIM
3akoHOM OT 04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, ¢ uzm. 0119.12.2016.)

MHTEPHET-PECYPChI

1.www. pvg. mk. ru (omumnuana «Ilokopu BopoOseBEI rOpbI»).

2.www. hemi. wallst. ru (OOpa3oBaTenbHbIii CaWT sl IKOJIBHHUKOB
«XuUMHSI»).

3vww. alhimikov.net (O0pa3oBaTenbHbIIi CAlT IS IKOJBHUKOB).
4.www.chem.msu.su (DiekTpoHHas OHOIMOTEKA IO XUMUH).

5.www. enauki. ru (MHTepHET-U3AaHKE 7151 yunuTenell «EcTecTBeHHBIC HAYKN»).
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6.www. 1september.ru (meroandeckas razera «[lepBoe ceHTIOps»).

7.wWww. hvsh. ru (kypaanm «XHMHS B IIKOJIE»).

8.www. hij.ru (kypHam « XUMHS U KU3HBY).

9.www. chemistry-chemists. com (371€KTpOHHBIH KypHAT « X UMUKHA U XHUMHSD»

Pexomennyemas nureparypa
s cryneHTos

1.labpuensn O. C., Ocmpoymos M. [I. Xumus miasg mnpodeccuil M CHEIUaIbHOCTEH
TEXHUUYECKOTo Npoduiist: ydeOHUK 7S CTYA. YUYpexaeHuu cpel. npod. oOpazoBanus. — M.,
2014.
2.1 abpuenan O. C., Ocmpoymos U. I'., Ocmpoymosa E. E. u op. Xumus s npodeccuii u
CHelH- abHOCTEH €CTeCTBEHHO-HAyYHOTro Mpoduis: y4eOHUK IS CTYH. YYPEXKACHUH Cpei.
npod. oOpa3zo- Banus. — M., 2014.
3.I'abpuenan O. C., Ocmpoymos M. I Xumus s npodeccuil M CHEIUATBLHOCTEH
COI[MAJIbHO- YKOHOMHUYECKOI0 M TYMaHUTapHOTO MpoQuiiel: y4eOHUK Ui CTY. YUpEeKISHUI
cpen. mpod. 06- pazoBanus. — M., 2014,
4.I'abpuensn O. C., Ocmpoymos U. I, Cnaoxos C. A., [Jlopogheesa H. M. Ilpaktukym: yueo0.
nocoOue ISt CTYI. YUpeKIeHHH cpea. mpod. oopasoanus. — M.,2014.
S.1abpuenan O. C., Ocmpoymos U. I'., Cnaokos C. A. Xumusi: mocodue Jyisi MOArOTOBKHA K
EI'D: y4e6. mocobue ajst CTya. yupexaeHui cpel. mpod. oopazoBanus. — M., 2014,
6.l abpuenan O. C., Jlvicosa I'. I'. Xumusi. TecTbl, 3a1auu U ynpaXHeHus: yue0. mocodue s
CTYI. YUpexaeHui cpea. npod. odpazoBanus. — M., 2014.
7.Epoxun FO. M., Kosanesa U. b. Xumust 111 mpoeCcCUid ¥ CIIEIUATbHOCTEH TEXHUUECKOTO H
€CTEeCTBEHHO-HAYYHOT0 poduiIeii: yueOHUK IS CTYI. yUPEXACHUH cpell. mpod. oOpa3oBaHUsL.
— M., 2014.
8.Epoxun 1O. M. Xumus: 3amgaun ¥ ynpaKHEHHs: y4e0. mocoOue asi CTyJ. YYpekIeHUH
cpen. pod. oopazosanus. — M., 2014.
9.Epoxun FO. M. COOpHUK TECTOBBIX 33JaHUIl MO XHMHUHU: yded. TMocoOHe sl CTY/I.
yupexaeHuit cpen. npod. oopazosanus. — M.,2014.
10.Epoxun FO. M., Kosanesa U. b. Xumus mist npodeccuil U cienuaabHOCTeH TEXHUYECKOTO
npo- ¢uiisd. DNEeKTPOHHBIN yueOHO-MeToAnYeCKHi kommieke. — M., 2014,
11.Cnaokos C. A., Ocmpoymos H. I'., I'abpuensn O. C., Jlykvanosa H. H. Xumusa s
npodeccuil M CHENMATbHOCTEH TEXHUYECKOro Mpoduis. DJEKTPOHHOE MPHIIOKEHHE
(371eKTpOHHOE YueOHOe U3- IaHue) AJIs CTYH. YUpexXIeHHH cpel. mpod. odbpasoBanus. — M.,
2014.
s ¢ myoenmos

H3znacaemces 6 cneoyroweti pedaxkyuu:

1.I'a6puensn O.C., OctpoymoB W.I'. Xumus: ydeOHUK A CTYIEHTOB IMpodeccroHalbHbBIX

00pa3oBaTeNbHBIX OpraHM3alui, ocBanBarouMx npodeccun u cneunanbHoctu CIIO. — M.,
2017

2.I'abpuensn O.C., OctpoymoB W.I'. Xumus ans npodeccuit U crieninaibHOCTEN eCTeCTBEHHO-
Hay4HOTO Mpoduist: Y4eOHMK [UIs CTYIEHTOB IpPO(eCcCHOHAIBHBIX 00pa3oBaTEeNbHbIX
opraHm3aIyii, ocBanBaronux npodeccuu u cnenuansaocTr CI10. — M., 2017
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3labpuenssn O.C. wu gp. Xumusa. Ilpaktukym: ydel6. mocobue [uis  CTYICHTOB
Mpo)eCCHOHANIBHBIX ~ 00pa30BaTeIbHBIX  OpPraHM3alluii, OCBaMBAIOIMMUX Mpodeccuu |
crnenuansHocta CI10. -M., 2017

4.Tabpuensa O.C.u gp. Xumusa: mocodbue s moarotoBku k EID: ydeb. mocobue mis
CTYICHTOB TPO(ECCHOHAIBLHBIX 00pa30BaTEIbHBIX OPTraHU3alNK, OCBAUBAIOIIUX MPOPECCHH
u creruaisHoctu CITIO. — M., 2017

5.I'abpuensu O.C., JIpicoBa I'I. Xumus. TecTsl, 3aqaun U ynpakHeHUs: y4eb. mocodue as
CTYJICHTOB TPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHM3alUil, OCBAaUBAIOIIUX Mpodeccuu
u creruaisnoctu CITIO. — M., 2017

6.Epoxun I0.M., KoBanepa N.b. Xumus ais npodeccuit U crnenuaibHOCTEH TEXHUYECKOTO H
€CTeCTBEHHO-HAYyYHOro  mpoduiueii: y4eOHUK UIsi  CTYAGHTOB  IpOo(heCCHOHATIBHBIX
00pa3zoBaTeNbHBIX OpraHu3aIiyii, ocBauBapIKX npodeccun u crenuanbHoctu CIIO.— M.,
2017
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUA JUCIUIIJINHbI
KoHTponb ¥ OLIEHKa pe3ylbTaTOB OCBOCHMS AMCLHIIIMHBI OCYHICCTBIIACTCSA NPENOJAaBaTENeM B

IpolLecce MPOBEICHUS MPAKTUYECKUX 3aHIATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUSA, a TAKKe

BBITIOJTHEHU A O6y‘IaI-OI_HI/IMI/ICH HUHAWBUAYAJIbHBIX 33,[[21HPII>1, PICCJ'ICI[OB&HH?I.

Pesynbrarhl 00y4eHus
(ocBOEHHBIE YMEHUSI, YCBOSHHBIC 3HAHU)

q)OpMBI N MCTOABI KOHTPOJIAA U OLICHKH
PE3yJIbTaTOB O0YUCHHUS

1 2
Baxneinme XUMUYECKUETIOHATH Y MEHHUE 1aBaTh
OmpeNeJicHue M ONEpPUPOBATh  CICIYIOITUMU
XUMHUYECKUMU MOHATHSIMH: BEIIECTBO, | TECTOBEIE 3aJaHuA, XAMUYECKHE
XUMHUYECKHH  DJIEMEHT,  aToM, MOJICKYJIA, | TUKTAHTBI
OTHOCHUTEJIbHBIEC aTOMHAsI U MOJICKYJISIpHAsi MacChl,
WOH, aJUIOTPOIKs, HM30TOIbI, XUMHYecKasi CBs3b, | Ompoc.
AIIEKTPOOTPHUIATEIIBHOCTD, BaJIEHTHOCTh, CTeneHb | OneHka KauecTBa yMEHUS npu

OKHUCJIEHHS, MOJIb, MOJIAIpHAsi Macca, MOJIIPHBIN

00beM  Ta3000pa3HBIX  BEHIECTB,  BEHIECTBA
MOJICKYJISIPHO- TO ¥ HEMOJICKYJISIPHOTO CTPOCHHS,
pacTBOphI,  JJEKTPOJIUT M HEDJICKTPOIIUT,
DIIEKTPOJIUTUYECKAST JUCCOIMAIUS, OKUCITUTENb U
BOCCTAaHOBHUTEJIb, OKUCJICHUE W BOCCTAHOBIICHHE,
TEIUIOBOH 3P PEKT peaKIuu, CKOPOCTh XUMUYECKOM
peakuuu,
YIICPOAHBIN CKeneT, (DyHKIMOHAIbHAS TpYIIa,

HU30MCpHs, TOMOJIOTUA

Katajn3, XHWMHYCCKOC PpPaBHOBECHUC,

BBITIOJIHCHUH JIOMAIITHETO 33/IaHUS
Jlaboparopubie OTIBITHI

[IpakTrueckue 3aHATHE
IToaroroska cooOIIeHN TOTEMAM:

OcHoBHbIE 3aKOHBI xumuM DopmynupoBaHue
3aKOHOB  COXPaHEHHsI MacChl BEILIECTB U
IMOCTOSIHCTBA COCTaBa BEIIIECTB.

YcraHoBKa TMPUYUHHO-CIICICTBEHHOW  CBSI3U
MEXKY

HalTMCaHUEM

COZACPIKaHUEM O9TUX 3aKOHOB n

bopMyn
YpaBHEHUU. YcraHoBka ABOJIFOIIMOHHOU
CYIIIHOCTH MEHJICJIEEBCKOM U COBPEMEHHOM
dbopMynupoBok mepuoandeckoro 3akona JI. M.
Menpaeneena.

XUMHNYECKUX

OO0BsicHeHne (HU3UIECKOTO CMBICIIa CUMBOJIUKA
MEPUOINYECKOMN TaOJIUIIBI

. W. MenneneeBa (HOMEpPOB

XUMHUYECKHUX
AJIEMEHTOB
dJIeMEeHTa, Tepuoja, TPYNIbl) W YCTAaHOBKA
MPUYHUHHO-CIIEACTBEHHOMN CBSI3U MEXIY
CTPOGHMEM aToMa U  3aKOHOMEPHOCTSIMHU
M3MEHEHUS CBOMCTBAJIEMEHTOB M 00Pa30BaHHBIX
VMU BEILIECTB BIIEPUOIAX

U TpyIIax.

XapakTepucTuKa 3JIEMEHTOB MaJbIX M OOJIBIINX
MEpUOJIOB MO MX MOJoXeHUIo B [lepuoanueckoi

cucteme /.M. Menneneena

TECTOBBIC 3aJ[aHMs, JOMAaITHHE PAOOTHI
Ompoc.
Oruenka

KadyeCcTBa YMCHUA

BBITTIOJTHCEHHUH AOMAIIIHETO 3aJaHUsA

pu

YcranoBka MPUYMUHHO-CIIEICTBEHHOMN

CBA3M MCKAY COACPIKAHUEM 3aKOHOB U
HarmMCaHUECM XHUMHUYCCKUX (I)OpMy.]'I n

YpaBHEHUM.

Hanucanue XUMHUYECKUX bopmyn(
XUMUYECKHUE TUKTAHTHI)

JlaGopaTtopHubie OTIBITHI
[IpakTuueckue 3aHsATHE

IToaroroBka co0O01IEeHn noTeMaM:
«buorpadus /1.11.MenneneeBa»
«Otpeite  Ilepuogudeckoit  TaOIUIIBI

J.M.MenneneeBa»
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OCHOBHBIE TEOPUU XUMHUU VYcranoBka

3aBUCUMOCTH CBOMCTB XUMUUECKHUX BCIICCTB OT

CTpOECHUS aTOMOB 00pa3yIommx nux
XUMHUYECKHX DJIEMEHTOB.
XapakTepucTuka BAKHENIINX TUIIOB

XUMUYECKHUX CBA3EH U OTHOCUTEIBHOCTH 3TOU
TUIIOJIOTUU.

OObsicHeHHE 3aBUCMOCTH CBOMCTB BEILIECTB OT
UX COCTaBa MU CTPOE- HHUS KPUCTAIMYECKUX
PEILIETOK.

DopMyJIMPOBKAa OCHOBHBIX TOJIOKEHUM TEOPUU
ANEKTPOIUTUYECKON JIMCCOLMaln u

XapaKTEPUCTUKA B CBETE 3TOW TEOPUU CBOWCTB

OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COE€IMHEHUI.

@opMyIHpPOBKAa OCHOBHBIX IOJIOKEHUNH TEOPUH
XUMHYECKOT'O CTpOCHUS OpraHNYeCKHUX

COCJIMHEHUN M XApPaKTCPUCTHKA B CBCTC 9TOM

Omnpoc.

Onenka KavyecTBa YMEHHUS

BBITTIOJTHEHHUH AOMAIIIHETO 3aJaHUsA

npu

Penrenue 3ama4 BBIMOJHEHUE JTOMANTHUX
3aJIaHui 110 TEMaM

TECTOBBIC 33JaHNUs, IOMAILITHHE PAOOTHI
[IpakTrueckue 3aHATUS

JlabopaTopHbIE OMBITHI

KontponbHbie paboThl

Wzyuenne (HOpMyITUPOBKH OCHOBHBIX
MIOJIOYKCHHI TEOPHUH
JIMCCOIIMAIIIU U
XapaKTepUCTHKA B CBETC ATOW TEOPHH

BHCKTpOHHTquCKOfI

CBOWCTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCTMHEHU.
Nzyuenune GHopmMymupoBKM OCHOBHBIX

ITOJIOKCHUH TCOpHUU XHMHUYECKOI'o
CTPOCHHUA OPraHUYCCKUX COCI[I/IHCHI/Iﬁ u

XapaKTCPHUCTUKU B CBCTC ITOM TCOpUHU

TEOpUHU CBONCTB OCHOBHBIX KJIaCCOB

OpTaHMYECKHX COeMHEHHi CBOICTB OCHOBHBIX KJIaCCOB
OpraHUYEeCKHX COEANHEHHI

Baxueimue BEIECTBA  H marepuansr | Onpoc.

XapakTepucTHKa coCTaBa, CTpoeHms, coiicts, | OUGHKa — KauecTBa  yMCHMA  IIpH

MONy4YeHUsT M TpUMe- HEHHs BaKHEHIINX
metasioB (1A u Il A rpymm, aqroMuHES, KeJe3a,
a B €CTeCTBEHHO-HAay4YHOM Mpoduiie 1 HEKOTOPBIX
d-anemMeHTOB)
W UX COSIMHCHUH.

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOWCTB,
MOJTyYeHUSs HEHUS  BaKHEUIINX
nemetamuios (VI A, VIIA, VIA rpymm, a takxe
azotau Gocdopa, yriepoia 1 KpeMHHUS, BOJIOPO/IA)
1 X COSTMHEHHH.

U Ipume-

XapakTepucTuka COCTaBa, CTPOEHUS, CBOWCTB,
MOJTYYCHUST ¥ TIPUMEHEHHsI BOKHEUIITUX KIJIACCOB
YIJIEBOJOPOAOB  (AJIKaHOB,
QIKEHOB, AJKWHOB, apeHOB) M UX Hauboee
3HQUMMBIX B  HAPOAHOXO3SIMCTBEHHOM  IUIAHE
npeCTaBUTENEN.

OUKJIOAJIKaHOB,

AHaJoOrM4Has  XapakTEepUCTUKA  BAKHEHUIIUX
MpeCTaBUTENIe JIPYTHX KJIACCOB OPTraHUYECKHX
COCIMHEHUI: MeTaHOJla M JTAaHONA, CIOKHBIX
3¢upoB, aJbJIETH]IOB
(bopmanmpaernioB W aneTadblernia), KETOHOB

KUPOB, MBI,

(amreToHa), KapOOHOBBIX KHUCIOT (yKCyc- HOU

KHUCJIOTBI, NI €CTECTBEHHO-HAYYHOIO MpOoQuiis

BBITNIOJTHEHUH JOMAILHETO 3aJaHus
TECTOBbIE 3aJaHUS

[IpakTHyeckue 3aHATUSA
JlaGopaTopHBbI€ OIBITHI

I/I3yquI/Ie XapaKTCPUCTHKAN cocCTaBa,

CTPOCHHMsI, CBOMCTB, IIOIY4YEHUS W
NpUMEHEHHs BakHeimmx metawioB (1A
u Il A rpynn, amomMuHHs, XKenesa, a B
€CTECTBEHHO-HaydyHOM  mpoduie
HEKOTOPBIX 0-27IEMEHTOB)

Y UX COCIMHEHUH.

N3yuenne  XapakTepuCTHUKH  COCTaBa,
CTPOEHUSI, CBOMCTB, MOJy4YE€HUS U TpUMe-
Henust BakHedmmx HemerauioB (VI A,
VIIA, VIA rpymnm, a Ttakxke a3zora u
docdopa, yriepoaa u KpeMHUS, BOJIOPO/IA)
Y UX COCIMHEHUI.

N3yuennx

ApPaKTCPpUCTUKHA CcoCTaBa,

CTPOCHUA, CBOﬁCTB, IMMOJIYYCHHA n

MMPUMCHCHUA BaXKHEHUIIINX KJIaCCOB
YIIIEBOZOPOIOB

OUKJIIOAJIKaHOB,

(ankaHOB,
aIKeHOB,  AJKHMHOB,

apeHOB) U UX HAUOOJIee 3HAYUMBIX
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NpeJCTaBUTe- JIe MAPYruX KIacCOB KHCIOT),
MOHOCAaxXapusoB  (TJIFOKO3BI), JHWcCaxa pPHIOB
(caxapo3sl), TmonHcaxapuioB  (Kpaxmaia U

[IEJUTIONIO3bI), aHWJIMHA, AMHHOKHCJIOT, OEJIKOB,

B HApOTHOXO35MCTBEHHOM [J1aHe
MpeICTaBUTENEH
IToaroroska COOOIIIEHUH IIOTEMAaM:

WCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH, | «[I[pMMEHEHUE STHICHOBBIX M JIUCHOBBIX
Kay4yKOB, [IIACTMACC YIIIEBOJIOPOB HA [IPOU3BOJICTBE U B OBITY»
XUMUYECKUI SI3BIK W CHMBOJINKA

Hcnons3oBanue B y4eOHOI u Ompoc.

podecCHOHANBHOM JESTEIbHOCTH Onenka  KadecTBa ~ YMEHMS  TpH
XHUMHYECKUX TEPMHUHOB U CHMBOJIHKH. BBITIOJTHCHAN IOMAITHETO 3a1aHHs
Hazsanue M3YYCHHBIX  BEIIECTB IO

TPUBHATBHOI - MEKIyHAposHOi | PEUICHHME 332y BBIIOJIHCHHE IOMAUIHKX
HOMEHKJAType M OTD@KEHHE cocTaBa dTux | SAMaHHH

COETMHEHHH C TOMOIIBIO XUMHIECKHX (POPMYJIL.

OTrpakeHre XUMUYECKHX ITPOLIECCOB C TOMOIIIBIO

YPaBHEHU N XUMUYECKHUX PEAKLIUI

Xumpnyeckue peakiun OObsCHEHUE CYIIHOCTH

XHMHYECKHX  mporeccoB.  Kiaccudukarnms

XHUMHUECKHX ~ peakiwii 1o  pasauumpiv | OTMPOC.

IpU3HAKaM: 4YHUCIy U COCTaBy HPOJYKTOB H
peareHToB, TerIoBoMy (G (deKTy, HapaBICHHUIO,

daze,
CTETEHEH OKUCIIEHUSI 3JIEMEHTOB, 00pa3yIOIINX

HAJIMYUIO KaTalu3aTropa, HW3MEHEHUIO
BEIIECTBA.

VYcTaHoBKa MPHU3HAKOB OOIIETO M PAa3IUYHOTO B
TUMOJIOTUM PEAKIUN I HEOPraHWYEeCKOM U
OPraHU4YeCKOU XUMHUH.

Knaccudummkaius BemecTB U MPOIECCOB C
TOYKH 3pEHHS OKHCIEHHUS-BOCCTAHOBIICHUS.
CocrapyieHre ypaBHEHHI PEAKITHii C TOMOIIBIO
METO/1a AIEKTPOHHOI 0 OanaHca.

OO0BsicHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peakuuy U MOJIOKEHNUS XUMUYECKOTO PaBHOBECHSI
OT pa3NIUYHbIX PaKTOPOB

TCCTOBBIC 3aJlaHHUsI, AOMAIIIHHC pa6OTI>I

OI_[eHKa Ka4dycCTBa YMCHU

BBITTIOJIHCHHUH AOMAIIIHETO 3aJaHUA

npu

JlaGopaTopHEbI€ OTBITHI,
[IpakTrueckue 3aHATHS

KonTtposnbHble paboThl

XUMUYECKUN IKCIEPUMEHT

BrinonHeHne XUMHMYECKOTO 3KCIIEpUMEHTa B
IOJTHOM  COOTBETCTBUU c HpaBUJIaMu
0€30I1aCHOCTH.

Habmonienue, gukcanus u onvcanue pe3yibTaToB

IMPOBEACHHOI'O SKCIICPUMCEHTA

Hanucanue noknamoB, pedeparoB 1o

TeMaM
JlaGopaTopHbIe OMBITHI,

HpaKTI/IquKI/IC 3aHATUA
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Xumuueckass — uHpoOpManus IIpoBencHue

CaMOCTOSITENILHOTO  TIOMCKA XUMHYECKON
uH(pOPMAILIMKM C UCIOJIB30BAHUEM PA3IUYHBIX
UCTOYHUKOB (HAayYHO-TIONYJSIPHBIX —W3JaHUH,
KOMITBIOTEPHBIX 033 pecypcoB
WNHutepHera).

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJIOTHH ISt

00paboTku

JaHHBbIX,

U TepeJadyd XUMHUYECKOW HMH(pOpMaluu U ee
IpeJICTaBICHHUS B pa3IHUHBIX (popmax

HaItMCaHuec A0KJIaa0B,

pedeparoB
CaMOCTOSITENIEHOTO MOUCKA
XUMHUYECKON uHpopMauu c
UCIIOJIb30BaHUEM Pas3INYHBIX
(Hay4HO-TIOITYJISIPHBIX
U3aHUH, KOMIBIOTEPHBIX 0a3 aHHBIX,

pecypcoB HTepHETA).

HMCTOYHHUKOB

JlabGopaTopHbIE OMBITHI,

[IpakTrueckue 3aHATUS

Pacyersl mo xumudeckum popmysiaam

Y YPaBHEHUSIM Y CTAHOBKA3aBUCUMOCTH MEXKIY
KaueCTBEHHONW M KOJMYECTBEHHOW CTOPOHAMH
XUMUYECKUX 00BbEKTOB U ITPOIIECCOB.

Pemenne pacueTHBIX 3aJady MO XUMHUYECKUM
dbopMynaM 1 ypaBHEHUSIM

TECTOBBIC 3aJlaHUsA, JOMAIIHAA pa60Ta

peUICHUC 3aJa4 pacuCThbl

XUMHYECKHM (hopMyiaM v ypaBHEHHUSIM

10

[TpodunsHOE M MPOPECCHOHATEHO 3HAYUMOE
cogepxkanne  OOBACHEHHE  XHUMHYECKUX
SBIICHUH, MPOUCXOAAIIUX B IPUPOAE, OBITY U

HAIIPpOU3BOACTBC.

OmpeneneHre  BO3MOXKHOCTEH — MPOTEKAHMS
XUMHUYCCKUX HpeBpaHleHI/If/'I B Pa3IMYHBIX
YCITIOBHSIX.

Cobmronenue MIpaBUII IKOJIOTUYECKH

I'PaMOTHOTO ITOBE/IEHUS B OKpYKaroleil cpene.
OneHka BIMAHUS XMMHUYECKOTO 3arps3HEHUs
OKpY’Karollel cpeabl Ha OpraHu3M YelloBeKa U
JPYyTHUE KHUBBIE OPTAHU3MBI.

Cobutoienne npaBui6e301acHOro oopalieHus
C TOpPHOYUMMHU HW TOKCHYHBIMHU BCUHICCTBAMM,
71a00opaToOpHBIM 000PYAOBAHUEM.

3aIaHHOU

IToaroroBka pacTBOpOB

KOHIIEHTPAIIMH B OBITY M HA IPOU3BOJICTBE.
Kputnyeckast orneHka TOCTOBEPHOCTH XUMHUYECKON
uHdopMaIuy,
WCTOYHHKOB

MOCTyHarouien n3 pa3HBIX

KOHTpOJIbHAs padoTa,

TECTOBBIC 3a1aHUs,

HalvcaHue JOKJIaI0B, pedeparon
JIaGopaTopHBIE OIBITHI,

[IpakTrueckue 3aHsATUS

OneHka  JIOCTOBEPHOCTH  XUMHUYECKOUH
uH(OpMaIMy, TOCTYyMAIIed U3 pPa3HbIX

HCTOYHUKOB
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