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1. OBIHIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI INPEJIMETA
OVYIIn.12 Xumus

1.1. MecTto mnpeamMera B CTPYKType OCHOBHOII 00pa3oBaTebHOM
MporpaMmbl

VYuebnsiii npeamer OVYIIn.12 Xumusa sBiusercs nporIbHBIM MPEIMETOM
00111e00pa30BaTeIbHOTO  IIMKJIA OCHOBHOM 00pa30BaTENIbHOW TPOTPaMMbl B
cootBeTcTBUM ¢ I'OC CIIO no cneunanbHocT 31.02.02 Akyepckoe aeno.

1.2. Ileqb ¥ MJIAHUPYEMBbIE Pe3yJIbTATHI OCBOCHHUS MpeaMeTa:

[Ipu wu3yueHun ydeOHOro mnpenMera «XUMHS» Ha YIIyOJEHHOM YpPOBHE
Tak)ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero ooluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7laueil MepBOCTENIEHHON 3HAYUMOCTHU SBJsieTCS (GOPMHUPOBAHKE OCHOB
HAyKW XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKa M OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pelienue
TOM 3a7aud Ha YOIYyOJIEHHOM YPOBHE U3Y4YEHHS IMpeAMeTa TMpeJIoiaraet
peanu3anuio Takux UeseH, Kak:

(dbopMupoBaHre IPeICTABICHUN:

0 MaTepHaJbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX M I03HABAEMOCTH
SIBJICHUW TIPUPOJIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HaYK M €€ BeAyllen
poJyii B 00€CTeUeHNH yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEUICHUHU MpoOsieM
9KOJOTUYECKOM, SHEPreTMYEeCKOW U MHILEBOW O0e30IacHOCTH, B Pa3BUTUHU
MEJIUIIMHBI, CO3/JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB DHEPTUU, B
o0OecreuyeHnd  palMOHAIILHOTO  MPUPOJONONL30BaHUs, B  (OPMHPOBAHUU
MHUPOBO33pEHUs M OO0mIell KyJbTyphl YENOBEKa, a TaKXke OKOJOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M PUPOTHOM CPEJIE;

OCBOCHHME CHCTEMbl 3HAHUK, JISKAIIMX B OCHOBE XMMHUYECKOU
COCTABJISIIOIIEH  €CTECTBEHHO-HAyYHOW KapTUHBI Mupa: (PyHIaMEHTaJIbHBIX
IOHATUHM, 3aKOHOB M TE€OPUU XHWMHUHU, COBPEMEHHBIX IPEJICTABICHUN O CTPOCHUHU
BEIIECTBA HA  pa3HbIX yPOBHSAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAaHHUs] XUMHUYECKUX pPEaklii, 0 XMMUYECKOM pPABHOBECUHU, PACTBOpAX U
JTUCTIEPCHBIX CHUCTeMax, 00 OOIMX HayYHBIX TMPUHIMAIAX XUMHAYECKOTO
IIPOU3BO/ICTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMAHHUS
BOCTPEOOBAHHOCTU CUCTEMHBIX XMMHUUYECKUX 3HAHUU I OOBICHEHHUS KIFOUEBBIX
uaeil u npobieM COBPEMEHHOM XUMHUH, JUIsi OOBSACHEHHS W IMPOTHO3UPOBAHUSA
ABJICHUN, HUMEIOIIMX €CTECTBEHHO-HAYUYHYIO IPUPOAY; TPAMOTHOIO pELICHUS
npo0seM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHHUS, aHAJIN3a U OLIEHKU C TO3ULIUN
HKOJIOTHYECKON 0€30MacHOCTH TIOCHEJCTBUNA OBITOBOM M MPOU3BOJICTBEHHOU
JNEATEIbHOCTH  YEJIOBEKA, CBSI3aHHOM C  XMMHUYECKHMM  IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U IepepadOTKOMN BEIIECTB;

yrayOJieHrne IpeICcTaBIeHUd 0 HAYYHBIX METO/IaX MO3HAHUs, HEOOXOIUMBIX
JUIs. TPUOOPETeHUsT YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS

XAMUYECKUX SIBJICHUM, HMEKOIIUX MECTO B TPUPOJIE, B MNPAKTUYECKOU
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ACATCIIBHOCTHU U HOBCG,HHCBHOI;'I KHU3HHU.

B pamkax mporpammbl gucuuruinHbl OVYIIn.12 Xwumus oOydarommmucs
OCBAMBAIOTCS JIMYHOCTHBIC, METANpeaMETHbIE M TpPEIMETHBIC pe3ylbTaThl B
cootrBercTBUM ¢ TpeboBanusimu @PI'OC cpennero obuiero o00pa3oBaHUS:
augHocTHeIe (JIP), metanpeamernsie (MP), npenMerHbie yriayOJeHHOTO YpPOBHSI

(ITPy).

Konapl
pe3yabTaToB

Ilnanupyemble pe3yJbTaThl 0CBOCHHS Y1eOHOI0 peaAMeTa
BKJIIOYAKOT:

JInunocTtHbie pe3yabTaTsbl (JIP)

JIP 01

rpakIaHCKOe BOCIIUTaAHHe:

- c(OPMHPOBAHHOCTH OCO3HaHUs oOy4armumMucs CBOMX
KOHCTUTYLIMOHHBIX TIpaB U OO0S3aHHOCTEW, YBaKEHUS K 3aKOHy U
IIPABOIOPAIKY;

- ¢(hopMUPOBAHHOCTH MPEACTABICHHUS O COLMAIbHBIX HOPMAxX M MpaBUiIax
MEXJIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOM IEATEIBHOCTH IIPU CO3AAHHUU
y4eOHBIX TPOEKTOB, PEIICHWH YUYeOHBIX W TO3HABATEIbHBIX 334,
BBITNIOJTHEHUHM XUMHYECKHUX KCIIEPUMEHTOB;

- CIIOCOOHOCTH NMOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMeHTbl JpyruX TMpH aHalu3e pa3InyHbIX BHUJOB  y4yeOHOM
JIeSITENIbHOCTH;

JIP 02

NMaTPHOTHYECKOE BOCIIUTAHME:

- C(l)OpMI/IpOBaHHOCTI) OECHHOCTHOI'0 OTHOLICHUA K HMCTOPUYCCKOMY M
HAYYHOMY HACJICJMIO OTEYECTBEHHOW XUMUW;

- c(hopMHpPOBAaHHOCTh YBRXKEHHUS K MPOIECCY TBOpPYECTBA B 00JIACTH
TEOPHUH W TPAKTUYECKOTO TPUMCHEHHUS XHWMHUH, OCO3HAaHHUS TOTO, YTO
JOCTHXKCHUS HAayKu €CTh pe3yabTat JJIUTCIIbHBIX Ha6J'IIOI[CHI/II\/JI,
KPOTIOTIIUBBIX SKCIIEPUMEHTAILHBIX MIOMCKOB, MOCTOSIHHOTO TPYJa YYEHBIX
" IPAKTUKOB;

- chopMHUPOBAHHOCTH MHTEPECA U TIO3HABATEIILHBIX MOTUBOB B TIOJTYYCHUU
YU TOCIEAYIONMEM aHaln3e WH(GOPMAIHUKA O TMEPEIOBBIX JIOCTHKCHHSIX
COBPEMEHHOM OTEYECTBEHHOW XHMUH;

JIP 03

JAYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

- chopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

- CIOCOOHOCTH OIICHHBATh CHUTYyallMH, CBS3aHHBIE C XHMHUYECKUMU
SIBIICHUSIMUA, W TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- TOTOBHOCTh OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPUIIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IOCIEICTBUI
9THUX MOCTYIKOB;

JIP 04

(opMupoOBaHUe KYJIbTYPbI 310POBbS;

- c¢(OpMUPOBAHHOCTh NMOHMMAaHMS HEHHOCTEH 370POBOT0O M 0E30IacHOrOo
o0Opa3a JKM3HW, HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

- chOpMHPOBAHHOCTh COOJIFOACHUS TIpaBUi Oe30macHOro OOpamieHus ¢
BEIIECTBAaMH B OBITY, TOBCEAHEBHOM KU3HH U B TPYIOBOM 1EATEILHOCTH;

- ¢(hOpMUPOBAHHOCTH MTOHUMAHUSI IEHHOCTH MPABHUJI WHIWBHIYaTbHOTO H
KOJJICKTUBHOTO 0€30MacHOr0 TOBEJCHHS B CUTYaLUsX, YTPOXKAIOIIMX
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3710POBBIO U KU3HU JIIOJICH;
- c(hOpMHUPOBAHHOCTh OCO3HAHUS TOCJIEICTBUNA WM HETPHUSATUS BPETHBIX
MPUBBIYCK (YIIOTPEOJICHUS aTKOT0JIsI, HAPKOTHUKOB, KYPEHHs);

JIP 05

TPYAOBOE BOCIIUTAHME:
- chOpPMUPOBAHHOCTh KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-
HCCIIeIOBATEIIbCKON JEATEIIBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUYECCKON
U APYTUX BUJAX JIEATEIbHOCTH;

- cOpMHUPOBAHHOCTh YCTAHOBKM HAa AaKTHUBHOE YyYacTHE B PEIICHUU
MPaKTUYECKUX 3a7]ad COLMAJIbHOW HaNpaBlIEHHOCTH (B paMKax CBOEro
KJ1acca, IIKOJIbI);

- cOpMUPOBAHHOCTh MHTEpECca K MPAKTUYECKOMY H3YUYeHHIO mpodeccuit
pa3IMYHOTO POJa, B TOM YHKCJIE HA OCHOBE MPHUMEHEHHUS MPEIMETHBIX
3HAHWH 110 XMMUU,

- cOpMUPOBAHHOCTh YBAXKCHHS K TPYyHAy, JIOIIM Tpyda W pe3ysibTaraM
TPYAOBOM AESATEILHOCTH;

- TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HWHAMBHAYAIbHONH TPacKTOPUU
oOpaszoBanms, Oyaymer mnpodeccnrn | peanu3alid  COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMUHU, UHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

JIP 06

IKO0JIOrHYeCKOoe BOCIIMTaHHUe:

- c(hOpMUPOBAHHOCTb SKOJIOTUYECKH L€JIeCO00pa3HOr0 OTHOLICHHUS K
MPUPO/IE, KaK UCTOUYHUKY CYLIECTBOBAHUS KU3HU Ha 3eMIIE;

- ¢(hOpMUPOBAHHOCTH MOHUMAHUS II100ATBHOTO XapaKTepa SKOJIOTHIECKUX
poOJIeM, BIHUSHUS SKOHOMUYECKHUX MPOIECCOB HA COCTOSHUE TPUPOIHOM
U COLIUAIbHOW Cpenbl;

- cOpMHPOBAHHOCTh OCO3HAHHS HEOOXOTUMOCTH  HCIIOJIb30BAHUS
JNOCTMKCHUM  XMMUM  JJI1  PEIIEHUS  BONPOCOB  PAallMOHAIBHOIO

MIPUPOJOIIOIB30BAHUS;
- ¢(hOpMUPOBAaHHOCTb AKTUBHOT'O HENPUATHS I€HCTBUNA, IPUHOCAIINX Bpea
OKPY’KaroIlen IIPUPOJHOMN cpene, YMEHUSA [IPOTHO3UPOBATH

HEOJIaronpusTHbIE HKOJIOTMYECKHUE TMOCIHEACTBHUS  MPEAIPUHUMAEMBIX
JEHUCTBUN U NPEAOTBPAILATh UX;

- c(hopMHpPOBAaHHOCTH HAJIUYHUS PA3BUTOIO HKOJIOTUYECKOTO MBIILICHUS,
HKOJIOTUYECKON  KyJIbTYpBl, OIBITA  JIEATEIBHOCTH  SKOJIOTUYECKOM
HaMpaBJICHHOCTH, YMEHHsI PYKOBOJCTBOBAaThCS MMHU B I03HABaTEIbHOM,
KOMMYHUKAaTUBHOMH M COLIMAIBHOM MpaKTHKE, CHOCOOHOCTH U YMEHUS
AKTHBHO MPOTHUBOCTOSITH HICOJIOTHH XeMohoouH;

JIP 07

LHEHHOCTH HAYYHOI'0 MO3HAHMS:
- cOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHON MPaKTHKH;

- chOpMUPOBAHHOCTh MOHHMMAHHUS CHEUU(PUKN XUMHHM KaK HAyKH,
ocozHaHHs €€ poiau B (OPMHUPOBAHWM PAUOHAIBHOTO HAYYHOTO
MBILUICHUSI, CO3JaHUH 1IEIOCTHOTO MPEICTaBICHHs 00 OKPYXKalOIeM MHUpe
KaK O €IWHCTBE TMPHUPOJbI M 4YEJIOBEKa, B IMO3HAHUMU MPUPOJHBIX
3aKOHOMEPHOCTEM M pELIEHUH Mpo0JieM COXpaHEHUs MPUPOIAHOTO
paBHOBECHS;

- ¢(OpMHUPOBAHHOCTh YOSKIAEHHOCTH B OCOOOM 3HAYUMOCTH XHMHH JJIS
COBPEMEHHOM LUBUIN3ALUU: B €€ TYMAaHUCTUYECKOW HAIPABICHHOCTH U
BaKHOH POJIM B CO3/IaHUN HOBOM 0a3bl MaTEPHAIBHON KYJIbTYPbI, PEIICHUH
r7100aIbHBIX TPOOJIEM yCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MHUIIEBON M JKOJOTHUYECKOW OE30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, O0CECIIEYCHUN YCJIOBHH YCIEUIHOTO TpPYyJAa M HKOJOTHYECKU
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KOM(OPTHOM KU3HU KaXKJ0TO YjieHa 0OIIEeCcTBa;

- cOpMHUPOBAHHOCTh E€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: MOHHUMAaHUS
CYIIHOCTH METOJIOB TO3HAHHMS, HMCIIOJIb3YEMBIX B ©CTECCTBCHHBIX HayKax,
CHOC06HOCTI/I HCIIOJIB30BAThH HonyqaeMHe 3HAHUA OJII aHaJIn3a H"
OOBSICHEHUS SIBJICHUW OKpYXKAIOIIEr0 MHpa W NPOUCXOASIINX B HEM
I/I3MeH€HI/II71, yMeHI/ISI JcJIaTb O6OCHOBaHHBIe 3aKJIFOUCHHUs Ha OCHOBC
HayYHBIX (AKTOB W HWMEIOMUXCS JAHHBIX C ICJIBI0  TOJNyYeHUs
I[OCTOBepHI:IX BBIBOJOB,

- c(hOpPMHUPOBAHHOCTh CIIOCOOHOCTH CaMOCTOSITEIIBHO — HCITOJIb30BaTh
XUMHUYCCKUEC 3HAHUA I pCH_IeHI/ISI HpOGHeM B peaHLHBIX KHN3HCHHBIX
CUTYaIIUsX;

- chopMupoBaHHOCT, HWHTEpeca K TO3HAHWIO M HCCIEI0BATEIbCKOU
JIEATENHHOCTH;

- cOopMHPOBAaHHOCTH TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY
00pa3oBaHUI0 W CaMOOOpPa30BaHHIO, K AKTUBHOMY ITOJIYYCHHIO HOBBIX
3HaHHI>'I I10 XUMHHU B COOTBECTCTBUHU C JKU3HCHHBIMU HOTpC6HOCT$IMI/I;

- chopMHpOBaHHOCT, HMHTEpPECa K OCOOCHHOCTSM TpyJa B Pa3IUYHBIX
cdepax npohecCHOHATLHOU e TEIILHOCTH.

MeTanpeamerHsie pe3yabTaTsl (MP)

MP 1

OBiaseHne  yHMBEpPCAJbHBIMH y4eOHbIMH MO3HABATEJIbLHBIMH
NeUCTBUAMM:

MP 1.1

0a30BbIe JIOrMYecKHue AelicTBHA:

- €caMOCTOATENbHO (OPMYJIMPOBaTh M aKTYaJM3UpOBaTh MpodiIeMy,
BCECTOPOHHE €€ pacCCMaTpUBATh;

- ONpENeNATh LEeNu ACATENbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU HX
JOCTUKEHUS, COOTHOCUTDH PE3yJbTaThl AESITEIBHOCTH C MOCTaBIECHHBIMU
LEJISIMU;

- HCII0JIb30BATh [IPH OCBOCHUH 3HAHUM MPUEMBI JIOTHUECKOTO MBILUICHUS —
BBIJICJIATh XapaKTepHble MPHU3HAKM TOHATMA M YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS ISl OOBACHEHUS
OTJENbHBIX (DAKTOB U SBJICHUIA;

- BBIOMpATh OCHOBaHHUS M KpPUTEPUU JI1 KIACCHU(PHUKALMU BEILIECTB U
XMMHUYECKHUX peaKIuii;

- YCTaHaBJIMBaTh NPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEX]Y H3y4daeMbIMU
SIBIICHUSIMU;

- CTPOUTH JIOTHUECKHE pacCyX AeHUs (MHAYKTUBHbIE, NEAYKTHUBHBIE, IO
aHaJIOTMM),  BBIABJIATH  3aKOHOMEPHOCTM M TPOTUBOpEYMs B
paccMaTprUBaeMbIX SIBICHHSX, ((OPMYIMPOBATH BHIBOJIBI U 3aKITFOUCHHS,

- pUMEHATh B IIpoOlecce IO3HAHUS, HWCHOJb3yeMble B XHMHUHU
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, MpeoOpa3oBbIBaTh MOJIEIbHbBIE
NPEJCTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUECKas
dbopmyna, ypaBHEHHE XWMHUYECKOH pEakIuH — MPH PEUICHUH Y4eOHBIX
MIO3HABATENbHBIX M IPAKTHYECKMX 3a/ad, IPUMEHITh Ha3BaHHbIC
MOJIETIbHBIE TIPEJCTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLUH.

MP 1.2

0a30BbIe HCCIaeA0BaATENLCKHE TeHCTBHA:

- BJIQJETh OCHOBaMHM METOJOB HAy4YHOI'O TIO3HAHUSA BELIECTB U
XUMHYECKUX PEAKIIU;

- ¢opMynupoBaTh IENW U 3aJa4ydl HUCCIIEJJOBAHMS, HCIIOIb30BAThH
MOCTaBJIECHHBIE M CaMOCTOATENBbHO C(HOPMYJIHUPOBAHHBIE BOMPOCH B
KauecTBE MHCTPYMEHTa T[O3HAHHWA M OCHOBBI Ui  (popMHpOBaHUS
TUTIOTE3bI 110 TPOBEPKE MPABMIHLHOCTH BHICKA3bIBAEMBIX CYKICHUI;
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- BIIQJICTh HABBIKAMU CAMOCTOSITEIFHOTO TUIAHUPOBAHHS W TIPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOMIOIaTh 3a
XOZIOM TIpoIecca, CaMOCTOSITENIFHO TIPOTHO3HPOBATh €ro  pe3yJsbTar,
¢dbopMynupoBath OOOOIICHHSI U BBIBOJBI OTHOCUTEILHO JOCTOBEPHOCTH
pe3yJbTaTOB HCCICIOBAaHUS, COCTABIATh OOOCHOBAaHHBIM OTU4ET O
NpojIeTIaHHOM paboTe;

- TpuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATEIIBCKON W IMPOCKTHOM
NESTENIbHOCTH,  TPOSBISATH  CIOCOOHOCTP W TOTOBHOCTH K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PpEIICHUS TNPaKTUYEeCKUX 3a/ad,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHUS.

MP 1.3

padora ¢ nngopmanmeii:

- OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(MOpManuu (HAy4IHO-
MOMYJIIPHAST  JINTEpaTypa XHMHUYECKOTO COJEp)KaHHs, CIPaBOYHBIC
nocodusi, pecypcsl HTepHETa), aHATU3UPOBATh MHOOPMAIHIO Pa3THUHBIX
BUJIOB U (pOpM IIpeNCTaBICHHSI, KPUTHUECKU OIIEHUBATh €€ TOCTOBEPHOCTh
Y HETIPOTUBOPEUNBOCTB;

- (OpMYIHPOBATH 3aMPOCHl ¥ IPUMEHSTH Pa3IHIHbIE METOJIBI IIPH TIOUCKE
u otObope mHpopMaIuu, HEOOXOTUMOU AJIsi BBIMOJHEHUs YYeOHBIX 3a7ad
OIPENIETIEHHOTO THUIIA;

- npuoOperaTh OIIBIT MCIIOJIb30BaHUs MH(POPMALIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH U Pa3IIMYHBIX IIOMCKOBBIX CHCTEM;

- CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY TpeICTaBICHUS
nHpopmanuu (cxembl, Tpaduku, AUArpaMMbl, TaOJIWIBI, PUCYHKH H
pyrHe);

- HCIONIb30BaTh HAy4YHBIA S3bIK B KadyecTBE CpeAcTBa mpu pabore ¢
XMMHAYECKON MH(pOpMAIMel: MPUMEHATh MeXIpeaMeTHbIe (pusnueckue u
MaTeMaTHYeCKUEe) 3HAaKM W CUMBOJBL, (OpPMYyJbl, abOpeBHATYpHI,
HOMEHKJIATYPY;

- WCTOJIB30BaTh W TMPEOOPa30OBBIBATH 3HAKOBO-CHUMBOJIMYECKHUE CPEIICTBA
HarJIsIHOCTH.

MP 2

OBJIa)IeHI/Ie YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU JeHCTBUSAMM:

MP 2.1

obdumieHue:

- 33/1aBaTh BOMNPOCHI MO CYIIECTBY OOCYKJaeMOW TEMbI B XOJ€ Auajora
W/WIA  JAUCKYCCHM, BBICKAa3bIBaTh  HIEH, (OpMyIupoBaTh  CBOHM
MIPEIJI0KEHUS] OTHOCUTEIHHO BHITIOJHEHUS MPEUI0KSHHOH 3a7a4u;

MP 2.2

COBMECTHAasl 1eAATeIbHOCTD:

- BBICTyHIaTh C  MpEe3eHTauued  pe3yJIbTaTOB  IO3HABATEIIbHOU
JEATEIbHOCTH, TIOJYYEHHBIX CaMOCTOATENBHO WM COBMECTHO CO
CBEpCTHUKAMHM  [PU  BBIIOJHEHUHM  XUMHUYECKOIO  HKCIIEPUMEHTA,
MPaKTUYECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB M3yYaeMbIX BEIECTB,
peanuzanu  yyeOHOro TMpoekTa, Hu (OpMyIHpOBaTH BBIBOABI IO
pe3yipTaTaM IPOBEAEHHBIX UCCIEIOBAaHUMN MYTEM COTIACOBAHUS MO3ULIAN
B X0Jie 00CYX/IeHUs 1 00MEHAa MHCHHSIMH.

MP 3

OBy1ajeHNe YHHBEPCAJIbHBIMH PeryJ/siTUBHBIMU /1€l CTBUSIMM:

MP 3.1

CaMOOPraHM3aIUA:
- CaMOCTOSITEIIBHO IIJIAHUPOBATh U OCYLIECTBJIATH CBOKO ITO3HABATEIBHYIO
JESATEIIBHOCTD, ONpPEessl €€ Lean U 3aadyd, KOHTPOJIUPOBATh U 10 Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATh IpeijlaraéMblii aJIrOpUTM AEUCTBUM Npu
BBINOJIHEHUH Y4E€OHBIX M MCCIIEOBATENbCKUX 3a/a4, BeIOMpaTh Hanbosee
P PEKTHUBHBIN CMIOCO0 WX PEIICHUs C yUETOM MOTYyYSHHSI HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;
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MP 3.2

CaAMOKOHTPOJIb:
- OCYLICCTBJIAAITL CAMOKOHTPOJIb CBOEM JIeITEILbHOCTH Ha OCHOBE
caMoOaHaJin3a 1 CAMOOIICHKH.

IIpenmeTHbIe pe3yabTaThl yriayojaeHHblid yposenb (ITP6 + I1Py)

ITP6 01

- c(OPMHMPOBAHHOCTh MPEJICTABICHUI: O XMMHUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, pOJIM XMMUU B TO3HAHUU SIBICHUN
npupozbl, B (OPMUPOBAHMM MBILIUIEHUS U KYyJbTYpbl JHMYHOCTH, €€
(YHKIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOOUMOW  JUIsl  pEeLIeHUs
NPaKTUYECKUX 3a/ad U D3KOJIOIMYeCKM OOOCHOBAaHHOI'O OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpEsIE;

I1P6 02

- BIIQJICHUE CHCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKIIOUAECT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUN JIEMEHT, aTOM, JJICKTPOHHAS
oboyouka aroma, s-, p-, d-dJEKTpPOHHBIE OpPOUTAIM aTOMOB, WOH,
MOJIEKYJIA, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, MOJb, MOJSpHas Macca, MOJSIPHBIM 00beM,
VIJIEPOHBINA CKeNeT, (YHKIHOHANbHAs TPYIIa, pagukal, H30MepHs,
MU30MEpbI, TOMOJIOTUYECKUNA Psil, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOA- U
A30TCOJIEpIKAIE COCIUHEHUS, OWOJOTUYCCKH aKTHBHBIC BEIIECTBA
(yrimeBompl, JKUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUSI, KPUCTAJUIMYECKAs PEIIETKA, THUIIbI
XUMHYECKHX  peakuuid  (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE,  3K30-H
SHIOTEPMHUYCCKUE, PEAKIIMH HOHHOTO OOMEHa), PacTBOpP, DJICKTPOJHUTHI,
HEAJIEKTPOJUThI,  AJEKTPOJUTUYECKAs]  JUCCOLMALUSA,  OKHUCIUTEINb,
BOCCTAHOBUTEIb, CKOPOCTh  XMMHUYECKOM  pEAKUHH, XUMHYECKOE
paBHOBECHE), TEOPHUH U 3aKOHBI (TEOpUS XHMHUYECKOTO CTPOCHHS
oprannyeckux BemectB A.M. ByTiepoBa, Teopus 3JIEKTPOIUTHUECKOU
auccoumanuu, nepuomuyeckun  3axkoH .M.  Menneneesa, 3akoH
COXpaHEHHUs MAacChl), 3aKOHOMEPHOCTHU, CHUMBOJUYECKUU SI3BIK XUMHH,
dakToNoruyecKue CBEIEHUST O CBOMCTBaX, COCTaBe, IOMYYEHUH U
0e301macHOM HCIIOJIF30BaHUH BaXHEHUIITIX HEOPraHUYECKUX 178
OpPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON AESITEILHOCTH YEeJIOBEKa

I1P6 03

- c(pOpMHPOBAHHOCTh YMEHHUH BBISABIATh XapaKTEpHbIE NpPHU3HAKU U
B3aUMOCBSA3b M3YYCHHBIX IIOHATHM, IPUMEHATb COOTBETCTBYIOILME
IOHATUS IIPU ONHMCAHUM CTPOEHUS W CBOWCTB HEOPraHMYECKUX W
OpraHMYECKUX BEIIECTB M WX IMPEBpALICHUM; BBIABIATH B3aUMOCBSI3b
XUMUYECKUX 3HAHMW C TOHATUSAMU M TNPEICTABICHUAMHM JIPYTUX
€CTECTBECHHOHAYYHBIX IPEIMETOB;

[1P6 04

- c(OpMHPOBAHHOCTh YMEHUI MCNOJIb30BaTh HAMMEHOBAHUS XUMHUYECKHX
COCIMHEHUI MEXIyHapOJHOIO COK3a TEOPETUYECKOM M TMPUKIATHOU
XUMUM W TPUBHMAJIBHBIE HA3BaHMS BAXKHEHIIMX BEIIECTB (ITUIIEH,
alleTWIeH, MMLEpUH, (peHon, GpopManbaerus, yKkcycHast KMCI0Ta, TIULHH,
YrapHBIM Tra3, yIJIEKUCHBIA ra3, aMMHakK, raiieHas W3BECTb, HeramieHas
U3BECTh, NUTbEBasg coda M  JPYIHUX), COCTaBIATH  (HOPMYJIbI
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB, YPAaBHEHUS XHMHYECKUX
peaknuid, OOBSCHATh UX CMBICH; OATBEP)KIATh XapaKTepHbIE XUMUYECKHE
CBOMCTBAa BEUIECTB COOTBETCTBYIOIIMMHU OSKCIEPUMEHTAMU W 3aIUCIMHU
YPAaBHEHUM XMMHUUYECKUX PEAKLIUM;

I1P6 05

- chopMUPOBAaHHOCTH YMEHHH  yCTAaHABIWBAaTh  IPUHAIJICKHOCTH
U3YYEHHBIX HEOPraHMYECKUX U OPraHUYECKHUX BEILECTB K ONPEACICHHBIM
KjlaccaM M TIpylmnaM COCIMHEHMM, XapakTepu3oBaTb HMX COCTaB H
BOKHEUIINE CBOMCTBA;  ONPENCIATH  BHUABI  XMMHYECKUX  CBS3EU
(KoBaJIeHTHaf, MOHHas, METAJUIMYECKas, BOJOPOJIHAs), THUIIBI
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KPUCTAJUTMUYECKUX PEIIETOK BEIIECTB; KIACCH(PHUITUPOBATH XUMHUUYECKHE
peaKIuu;

ITP6 06

- BIJIQJICHHE OCHOBHBIMM METOJaMU HAy4YHOTO IIO3HAHUS BEIIECTB U
XUMHYECKMX  sBJICHUM  (HaOMoJeHue, M3MEpPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBaHKE);

I1P6 07

- copMHPOBAaHHOCTH YMEHHUI NPOBOJUTH pACUEThl IO XUMHUYECKUM
dbopMyliaM U ypaBHEHHSIM XUMHUYECKHUX pEaKUUHd C HCHOIb30BaHUEM
(Gu3NYECKUX BEIMYMH, XapaKTEPU3YIOLIUX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: MacChl, 00beMa (HOpPMalbHBIE YCJOBHSI) Ta30B, KOJUYECTBA
BEILIECTBA; MCIIOIB30BAaTh CUCTEMHBIE XUMUYECKHE 3HAHUS U1 PUHATHS
pelIeHUil B KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBA3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHHEM;

I1P6 08

- c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBIIOJIHATH XUMHUYECKUH
AKCIEPUMEHT (MPEBPAILLEHUSI OPraHUYECKUX BEIIECTB NPU HATrPEBaHUH,
NOJy4YeHHE 3TUIICHA U U3YYEHHE ero CBOICTB, KAUECTBEHHBIC pEaKIMH Ha
QIBJETUABI, KpaxMall, YKCyCHYIO KHCJOTY; JACHaTypauus O€NKoB Tpu
HarpeBaHWU, IBETHbIE PEAKLUUU OCJIKOB; MPOBOAUTH PEAKIMM HOHHOI'O
oOMeHa, OINpeAeNnsaTh Cpely BOJIHBIX PacTBOPOB, KAUECTBEHHbIE PEaKIIMU
Ha cynb(aT-, KapOOHAT- U XJIOPHUJI-aHUOHBI, HA KATUOH aMMOHHS; pellaTh
JKCIIEpUMEHTaJIbHbIE 3a7auM 1o TemaMm "Mertamibl" u "Hemeramibl") B
COOTBETCTBUHU C NpaBWJIAMU TEXHHUKHM O€30MAaCHOCTH HpU OOpalleHuu ¢
BEUIECTBAMM W JIaDOpaTOpHbIM  OOOpYyAOBaHUEM;  IPEACTABIATH
pe3yabTaThl XMMHYECKOTO SKCHEpUMEHTa B (hopMe 3alucCH ypaBHEHHH
COOTBETCTBYIOIIMX PEAKIUH W (POPMYIHPOBATH BBHIBOJBI HA OCHOBE JTHX
pe3yJIbTATOB,

I1P6 09

- ¢(hOpMUPOBAHHOCTh YMEHHS aHAIM3UPOBATH XUMUIECKYIO HHPOPMALIHIO,
HOJy4aeMyl0 U3 pa3HbIX MCTOYHHKOB (CpEJICTB MaccoBOW HMH(pOpMaIUH,
ceTh VIHTEpHET U apyrue);

ITP6 10

- c(OPMUPOBAHHOCTH YMEHHH COOJIONATh TIpaBHJa HSKOJOTHMYECKU
11€J1€c000pa3HOro MOBEIEHUS B ObITY U TPYJOBOW NEATENBHOCTH B LIEISIX
COXpaHEHHsS CBOETO 3/I0pPOBbS W OKPYKAIOIIEH NPUPOJHON Cpelsbl;
YUUTBIBATHL OITACHOCTH BO3I[€I>'ICTBI/I$[ Ha KMBBIC OpPraHHU3MbI OIIPCACIICHHBIX
BEIECTB, IIOHMMAasi CMBICI TOKa3aTelsl MpeaeNbHON  JOIMyCTHMOM
KOHLCHTPAIMH,

I1P6 11

- s o0y4aromuxcs C OTPaHHMYEHHBIMA BO3MOXKHOCTSIMH 37J0POBBSI:
c(OpMUPOBAHHOCTh YMEHHS IPUMEHSTh 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METO/aX MO3HAHUSI BEIIECTB M XUMHUECKHUX SIBICHUIA;

I1P612

- A CIEMBIX W CIA0OBHIAIMIMX OOydYarommxcs: CHOPMHUPOBAHHOCTH
YMEHHUSI HCIOIB30BaTh pelbeHO TOUYEUHYIO cHcTeMy oOo3HaueHuid JI.
bpaiins ajis 3anucu XuMUIeCKuX (GopMyII.

[Py 01

- c(OPMHPOBAHHOCTH MPEACTABICHUI: O MaTepUAILHOM E€IWHCTBE MUpA,
3aKOHOMEPHOCTSIX M II03HABAEMOCTH SBICHUM IPHUPOIBI; O MECTE€ H
3HaYeHUU XMMHUH B CUCTEME €CTECTBEHHBIX HAayK M €€ POJIM B 00ECTIeYeHUN
YCTOMUMBOrO  pa3BUTUSl  4YEJIOBEYECTBA: B  pEIIeHUH  mpolieM
HKOJIOTHUECKOM, SHEPreTUYECKOW M MUILEBONW 0e30MacHOCTH, B Pa3BUTHU
MEIMILMHBI, CO3AAHUHA HOBBIX MaTEPUAIOB, HOBBIX MCTOYHUKOB YHEPrUH, B
00eCreyeHn: pPalMOHAIBHOTO IPHPOJIONONIB30BaHMs, B (OPMUPOBAHUU
MHUPOBO33PEHUS M OOLIEH KyJbTypbl YEJIOBEKAa, a TaKXKe HSKOJIOTHYECKU
000CHOBaHHOI'0 OTHOULIEHUsSI K CBOEMY 37I0POBBIO U IPUPOJHOM cpese;

TPy 02

- BJIAACHHUC CHUCTEMOM XHWMHYECKUX 3HaHI/II>'I, KOTOpass BKJIFOYACT:
OCHOBOIIOJIararomue IOHATH (,Z[OHO.HHI/ITCJIBHO K CHCTEME IOHATHUH
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0a30BOTO ypOBHsI) - H30TOIBI, OCHOBHOE M BO30Y>KICHHOE COCTOSHHE
aToma, THOpUAM3ALINS aTOMHBIX OpOHUTael, XUMHUYEeCcKas CBSI3b, MOJISIpHAsS
KOHIIGHTpAaIUs, CTPYKTypHas (Gopmyna, u30Mepus (CTPYKTypHas,
reoMeTpuueckast (LMC-TPAHC-U30MEPHS), THUIIBI XHMHUYECKUX pPEAKIMM
(roM0- W TeTeporeHHble, OOpaTUMbIE ¥ HEOOpAaTUMBIC), PACTBOPHI
(MCTUHHBIE, JUCIEpPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, CTENEHb
JVICCOIIMAIINY, AJICKTPOJIHN3, KPEKUHT, PUGOPMHHT), TEOPHUH W 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PCHUECKHE 3HAHHs, JIeKallieé B OCHOBE
NOHUMaHHUS TPUYUHHOCTH W CUCTEMHOCTH XHUMHYECKHX SIBIICHHIA,
COBpPCMCHHBIC MTPCACTABJICHUA O CTPOCHHU BCHICCTBA HA AaTOMHOM,
MOJICKYJISIPHOM W  HaJIMOJCKYJSPHOM ypPOBHSIX; TIPEACTaBICHUS O
MEXaHU3MaxX XUMHNYCCKUX peaKL{Hﬁ, TCPMOANHAMHUYCCKUX U KUHCTUYCCKUX
3aKOHOMEPHOCTSAX HMX NPOTEKaHWs, O XHUMHYECKOM DPaBHOBECHH,
AUCIICPCHBIX  CHUCTEMaAX, q)aKTOHOFHqCCKHC CBCACHUA O CBOﬁCTBaX,
COCTaBe, IMIOJNyYeHMH W 0OE30MaCHOM WCIIOJIb30BAaHUHM  BaYKHEHIITNX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB B OBITY M INPAKTHYECKOU
NEeSITETHHOCTH YEJIOBEKa; OOIUX HAYyYHBIX MPHHIUIAX XUMHYECKOTO
MPOM3BOJICTBA (HA MpUMEpPEe MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHUAKa,
METaHoJIa, epepaboTKu HEPTH);

[1Py 03

- c(OpPMHUPOBAHHOCTb yMEHUH BBIABIATH XapaKTEpHbIE NPU3HAKA U
B3aMMOCBA3b M3YYCHHBIX IOHATHM, NPHUMEHATH COOTBETCTBYIOILHE
MOHATUS IIPU ONMCAHUM CTPOEHUS U CBOWCTB HEOPraHUYECKUX W
OPraHMYECKHUX BEINECTB W HUX IPEBPALLECHUH; BBIABIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TOHATUSAMU M INPEIACTaBICHUAMM JIPYTUX
IpeIMETOB [yl 00JIee OCO3HAHHOTO NOHUMAaHMS U OOBSICHEHUS CYIIHOCTH
MaTepUaJIbHOIO €JUHCTBA MHUPA; UCIIOIb30BATh CUCTEMHBIC XUMUYECKHE
3HaHUS U1 OOBSACHEHMS M IPOTHO3MPOBAHMS SIBICHUM, HMMEIOLUX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

TPy 04

- chOpMHPOBAHHOCTh YMEHUN HCIIOJIH30BaTh HAMMEHOBAHUS XUMHUUYECKHUX
COCIMHEHUI MEXIYyHapOAHOTO COI03a TEOPETUYECKOW U MPHUKIATHOU
XUMUW W TPUBUAIBHBIC HA3BaHUS BEIIECTB, OTHOCSIIMXCS K W3YYEHHBIM
KJIacCaM OPraHMYECKUX M HEOPTraHWYECKUX COEAMHEHUM; HCIOIb30BATh
XUMUYECKYI0O CHMBOJIMKY I COCTaBJIieHHUS (OpMysT HEOPTraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPALLIEHHBIX U
CKEJIETHBIX) (OpMyJT OpPraHMYECKUX BEIICCTB; COCTABISATH YpaBHEHUS
XUMUYECKUX PEAKUUW U PACKPBIBATh MX CYLIHOCTb: OKHUCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA TMOCPEACTBOM COCTABIICHHUS AJICKTPOHHOTO
OanaHca dTUX PeaKIIHii; peaKIiii HOHHOTO OOMEHA IyTeM COCTaBJICHHS UX
MOJIHBIX W COKpPAIICHHBIX HMOHHBIX ypaBHEHUH; pEAKIUH THUIPOJIU3a,
peakuuii KOMIUIEKCOOOpa3oBaHusi (Ha MpUMEpe THIPOKCOKOMIUIEKCOB
[IMHKA W aJIFOMUHUS); TTOATBEP)KIATh XapaKTEPHbIE XUMUYECKHAE CBOWCTBA
BCIICCTB COOTBGTCTBYIOH_II/IMI/I E)KCHepI/IMeHTaMI/I 1 3aliucsaMunu ypaBHeHI/Iﬁ
XUMHYECKUX PEAKIUN;

[1Py 05

- c(hopMHpPOBAHHOCTh YMEHHUH KiIacCHU(PHUIIMPOBATh HEOPTaHWUYECKHE U
OpraHWYECKHE BEIIECTBA W XHUMHYECKHE PEAKLUUH, CaMOCTOSTEIbHO
BBIOMpATh OCHOBAHHMS W KPUTEPUU IS KIACCU(DUKAIMHU U3yIaeMbIX
XUMHYECKHX OOBEKTOB; XapaKTEpPH30BaTh COCTaB M BaKHEWIIUE CBOMCTBA
BEILECTB, MPUHAJICKAINIUX K OINPEAeICHHbIM KjaccaM U TpyInmnam
coeMHEHUI  (MpPOCThl€  BEIIECTBA, OKCHUIBL, THIPOKCHUIBI,  COJIHU;
YTIEBOIOPOABI, MPOCThIE I(UPHI, CIIUPTHI, PEHONBI, ambACTUIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOKHbBIE 3(QUPHI, XUPBI, YTIEBOJbI, AMUHBI,
AMUHOKUCIJIOTHI, OEJKH); MPUMEHSITh 3HAHHWSI O COCTaBE M CBOMCTBaX
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BEIIECTB JUIl HKCIEPUMEHTAJIBHOM MPOBEPKU THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEHN MPOTEKAHNU XUMUUYECKUX PEAKLUN U IPOTHO3UPOBAHUS
BO3MOXHOCTEH UX OCYILECTBICHUS;

[1Py 06

- c(OpMHUPOBAHHOCTh YMEHHUH IMOATBEP)KAATh Ha KOHKPETHBIX MPHMEpax
XapakTep 3aBUCUMOCTH PpEaKIMOHHOW CHOCOOHOCTH OpraHMYECKUX
COCIMHEHUM OT KpPAaTHOCTM M THINA KOBAJEHTHOM CBSI3W, B3aWMHOIO
BJIMSIHUSL @TOMOB U TPYIII aTOMOB B MOJIEKYJaxX; a TaKkKe OT 0COOCHHOCTEH
peann3auyy pa3InuHbIX MEXaHU3MOB IPOTEKAHMS PEAKLIUH;

TPy 07

- c¢(hOopMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM W BO30YXJICHHOM COCTOSIHHH) ¥ HOHOB XUMHUYECKHX
snemeHTOB 1-4 mepuonoB Ilepunonnueckoii cucremsl J[. . MenneneeBa u
WX BaJICHTHBIC BO3MOXXHOCTH, UCHONB3ys mnonstus "s", '"p", "d-
JNEeKTpOHHBIE"  OpOWTaNM,  OSHEPreTUYEeCKHe  ypOBHHU;  OOBSICHSTH
3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XUMHYECKHX DJIEMEHTOB H

0o0pa3yeMbIX MU COSAMHEHHH 0 epuoJiaM U IpymIiam;

[1Py 08

- BIAJCHUE CHCTEMOM 3HAHUN O METOJAaX HAay4YHOI'O IO3HAHUS SBICHUUN
IPUPOIBI, MCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHUSIMHU
IIPUMEHSATH 3TU 3HAHUS NPU IKCIIEPUMEHTAJIBbHOM HMCCIIEIOBAHUH BEILECTB
U 17151 OOBSACHEHMsS] XUMHUYECKUX SIBICHUH, MMEIOLIUX MECTO B IPUPOAE,
IIPAKTUYECKON NEeATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOU KU3HH;

[1Py 09

- c(OpMHUPOBAHHOCTh YMEHHUI NPOBOJAUTH pacueTbl MO XUMHUYECKUM
dopMyslaM U ypaBHEHHMSM XUMUYECKHUX pEaKUUid C HCHOJb30BaHUEM
¢u3nueckux BeIMYMH (Macchl, 0oObeMa Tra30B, KOJMYECTBA BEIECTBA),
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacydeThbl IO
HAaXOXKICHUIO XUMHUUECKOM (OpMyJIbl BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BELIECTBA) MPOAYKTAa pEaKlUu, €CIU OAHO U3 HCXOJHBIX
BEIIECTB JIaHO B BHJE pacTBOpa C OIpPEACIIEHHOW MaccoBOW Joiel
PacTBOPEHHOTO BEIIECTBA MIIM JIaHO B M30BITKE (MMEET PUMECH); PACUETHI
MaccoBOM MM OOBEMHOM J0NM, BBIXOJA MPOAYKTA PEaKIMU; pPacdeThl
TEIUIOBOTO 3 eKTa peakiuii, 00bEMHBIX OTHOIICHUH T'a30B;

[1Py 10

- cOpMHUPOBAHHOCTb YMEHHUIl TMPOTHO3UPOBATH, AHAIM3UPOBATH U
OLIEHMBATh C IIO3HUIMH DKOJIOTMYECKOH O€30MacHOCTH IOCIEACTBUSA
OBITOBOM W MPOW3BOJCTBEHHOW IEATEILHOCTH YEIOBEKa, CBSI3aHHOW C
nepepaboTKON  BEMISCTB; HCIOJIL30BAaTh TOJMYYCHHBIC 3HAHUS IS
OPUHATHA TPaMOTHBIX pEIIeHUH MpoOJieM B CHUTyalUsX, CBSA3aHHBIX C
XHMHUCH;

[Py 11

- cOpMHUPOBAHHOCTH YMEHHUI CAMOCTOSATEIHHO IIAHUPOBATH U MIPOBOIUTH
XUMHYECKMM  JKCIIepUMEHT  (IoJlyueHWe UM HM3yYeHUE  CBOWCTB
HEOPTraHWYECKUX W OPraHMYeCKUX BEIIECTB, KaYECTBEHHbIE PEaKIUU
VIJIEBOAOPOAOB  Pa3lMYHBIX  KJIACCOB M KHUCIOPOJICOAEp KAIIUX
OpPraHMYECKUX BEUIECTB, pEIIEHHWE HKCIEPUMEHTANbHBIX 3a/Jad 10
pacmo3HaBaHUIO HEOPraHMYECKUX M OpPraHMYEeCKUX  BEIIECTB) C
coOnrofieHreM TMpaBuil Oe30MacHOro oOpallleHusi ¢ BeIIeCTBAaMU U
1abopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH LENH HCCIICAOBAHUS,
NPEIOCTaBIATh B  pa3iuuHOM (opMe pe3yibTaThl OSKCIEPUMEHTA,
AQHAJIM3HPOBATh U OLICHUBATh MX JOCTOBEPHOCTb;

[TPy 12

- cOpMHUPOBAHHOCTh YMEHHUI OCYIIECTBIATH IICICHATIPABICHHBIA MOUCK
XUMUYECKON MHGOPMAIMK B Pa3IUYHBIX HCTOYHUKAX (Hay4yHas M y4eOHO-
Hay4Has JIMTepaTypa, CpeiCTBa MAacCOBOM MH(OpManuu, cetb MIHTepHeT 1
NpyTUE), KPUTHYECKH aHAJIM3UPOBAaTh XHMHYECKYI0 HH(OpMAIHIO,
nepepaGaTblBaTL €e UM HCHOJB30BaTh B COOTBETCTBHUU C IOCTAaBJICHHOU
y4eOHOM 3a/1auei;
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ITpy13 - copMHUPOBAHHOCTHP YMEHHH OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha
JKUBBIC OpraHU3Mbl OMPCACIICHHBIX BCUICCTB, IIOHUMAA CMBICII ITOKA3aTCIIA
npelelbHON JOIMyCTUMOW KOHIIGHTpAallMM, W TOACHATh Ha HpUMepax
CHOC06BI YMCHBIICHUA U NPCAOTBPAIICHUA UX BPCIHOIO BOBHGﬁCTBHH Ha
OpraHH3M YeJIOBeKa

OcBoenue mpenMera JOJKHO CIIOCOOCTBOBATh (DOPMUPOBAHUIO CIIEIYIOIIUX
o0mux u npodeccuoHaabHbIX KoMmnereHnuii ®I'OC CIIO no cneuuaibHOCTH
31.02.02 Akyiepckoe neno:

OK O0I. BeiOupate cnocoObl pemieHuss 3anad  Opo(ecCHOHaTbHON
NEeATENbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. MHcnons3oBaTb COBPEMEHHBIE CpEICTBA IIOMCKA, aHaiuu3a |
UHTEpHpEeTalud nHGOpMauu 1 UHPOPMALIMOHHBIE TEXHOJIOTMH JIJISl BBIMOJHEHUS
3a51a4 NpohecCUOHANBHON IeATEIbHOCTH;

OK 03. IInanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U
JUYHOCTHOE pa3BuUTHE, MPEAIPUHUMATEIBCKYIO NEeATEIbHOCTD B
npodeccronanbHol chepe, UCToab30BaTh 3HAHUS MO0 (PUHAHCOBOM I'PaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalHsIX;

OK 04. DddexktnBHO B3aUMOJICHCTBOBATH M PabOTaTh B KOJUIGKTUBE M
KOMAaH/IE;

OK 05. OcymecTBiATh yCTHY0O M IMCBMEHHYIO KOMMYHHUKAIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepauuy ¢ y4eToOM OCOOEHHOCTEN
COLIMAJIBHOTO U KYJBTYPHOI'O KOHTEKCTA;

OK 06. [IposiBiATH IrpaXX JaHCKO-IIATPUOTUYECKY IO IIO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE TMOBEJACHHME HA  OCHOBE  TPAJULHUOHHBIX
00IIEeYeIOBEYECKUX LIEHHOCTEH, B TOM YHCIE€ C YYETOM TapMOHHU3alUU
MEXHAIIMOHAIBHBIX W MEXPEJIUITMO3HbIX OTHOUIEHUH, NPUMEHSATh CTaHIAPThI
AHTUKOPPYIIMOHHOTO IMOBE/ICHNUS;

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKpYyXarouien Cpenpl,
pecypcocOepekeHN0, TPUMEHATh 3HAHUS 00 M3MEHEHUU KJIUMAaTa, MPUHIUIIBI
OepexIMBOrO MPOU3BOACTBA, A(G(EKTUBHO JEHCTBOBATH B  YPE3BBIYANHBIX
CUTYyalUsX;

IIK 1.2. O6ecneunBath COOJIOJICHUE CAHUTAPHO-IIUIEMHUOIOTHUCCKUX
IpaBW M HOPMAaTUBOB MEIMLMHCKOW OpraHu3alud, B TOM YHCJE aKyIIEpCKO-
THHEKOJIOTUYECKOTO MPO(UIIS IO BULY AEATEIBHOCTH.
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2. CTPYKTYPA U COAEP KAHME YYEBHOI'O ITPEJIMETA

OVYIIn.12 Xumus

2.1. O0bem yueOHOro mpeaMeTa U BUAbI y4eOHOH padoThI

Bupa yueOHoi1 padoThI

Oo0BeM B yacax

O01mast Tpy10eMKOCTh 180
YyeOHast Harpy3ka o0y4yaonierocst 156
B TOM YHCIJIE:
JIEKIMHU, YPOKHU 96
IIPAKTUYECKUE 3aHSITUS 60
CamocrosiTeibHasi padoTa 4
HNHauBuayaJIbHbIH POEKT 20
B TOM YHCIJIE:
KOHCYJIbTAllUM 10 UHIUBUIYTBHOMY MPOEKTY 14
6

3allliTd MHAWBUAYAJIbHOI'O ITPOCKTA

[TpomexxyTouHas arrecranus B popme ougpeperyuposantnozo 3auvema
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2.2. TemaTu4eckuil Ii1aH U coaepxkanue ydeonoro npeamera QOYIIn.12 Xummus

Koabl kxoMmeTeHIuii
(YKa3aHHBIX B
pasnedne 1.2) n

O0beM yacos JIMYHOCTHBIX
Coaep:xanue yueOHOro Mareprasia u (opMbl OPraHu3anuu AesiTeJIbHOCTH | (Bcero/reopus/ MeTanpeIMeTHbIX,
o0yyarommxcs NpaKTuKa/ npeaAMeTHbIX
CaMOCTOSITeIbHAS pe3yJabTaToB,
padora) ¢bopmupoBanmnio
KOTOPBIX

crmoco0cTByeT

3JIeMEHT NMPOrPaMMBblI
Pa3znen 1. Oprannyeckasi XuMusi

Tema 1.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01, OK 02, OK 03,

[Ipeamer opranndeckoi
xumuu. Teopus cTpoeHust
OpraHNYeCKUX COCTMHEHUHN

Hayunble MeTOIbI TO3HAHMS BEIIECTB W XHUMHUYECKUX sBIEHUU. Poib
JKCIIEPUMEHTa M TEOPUHM B XUMHUHU. 3HAUCHHE XUMHH TPU OCBOCHUU
npodeccuii CITIO n cnenmansaocteit CIIO ecTecTBEeHHO-HAYYHOTO MPOGUIIS
npodeccrnoHanTbHOT0 00pa30BaHMUS.

IIpeamer opranuyveckoi xumum. [loHATHE 00 OpraHUYECKOM BEIIECTBE U
oprannyeckoil xumuu. KpaTkuii ouepk HUCTOPUHM Pa3BUTHS OPTaHUYECKOM
xumun. Buranusm u ero kpymenue. OcoOEHHOCTH CTPOCHUSI OPTaHMYECKUX
coenuHeHmni. KpyroBopot yrieposa B mpupoze.

Teopusi crTpoeHusi opraHuyeckux coenuHenuii A. M. bytiaeposa.
[Ipennoceiiku co3nanus Teopuu cTpoeHus. OCHOBHBIE MOJIOKEHUS TEOPUU
ctpoenuss A. M. byrtnepoBa. Xumuueckoe CTPOCHME U  CBOMCTBa
oprannueckux BemiecTB. [lonsitue 00 um3zomepun. CrmocoObl OTOOpaKeHUS
CTpOeHHS MOJICKYJIBI ((hopmysnsl, Moaenn). 3HadeHune Teopuu A. M. ByTiieposa
JUIS Pa3BUTHUSL OPraHUYECKON XUMHUU M XUMHYECKHX MpPOTHO30B. CTpoeHue
aToMa yriepoga. DJIGKTPOHHOE OO0JaKo W oOpOWTamh, s- W p-OpOUTAIH.
DNEeKTPOHHBIE U DIIEKTPOHHO-Tpaduueckue (GopMyabl aToMa yTriaepoAa B
OCHOBHOM M BO30YXJICHHOM CcOCTOsiHUSX. KoBajieHTHas XUMUYecKas CBsI3b U
ee kiaccupuKkanus Mo Crnoco0y MepeKpbIBaHUS opOuTaneil (- U m-CBS3M).
[TonsTre ruOpuan3anuu. Pa3znuaHbie THUIBI THOPUIN3ANUN U (OpMa aTOMHBIX
opOuTaneii, B3aMMHOE OTTAJKMBaHHE THUOPHIHBIX opOuTanei U ux

OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07

MP 01- MP 03
I1P6 01- TIP6 12
TPy 01- ITPy 13
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pacmojioKeHUEe B IMPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM DSHEPIHUU.
l'eomeTpust MOJEKyNl BEIIECTB, OOPAa30BaHHBIX AaTOMaMu yriepoaa B
Pa3IUYHBIX COCTOSHUSAX THOPUIN3AIIUH.

Kanaccndpuxanus OPraHu4YecKux COEITHHEHHUIA. Knaccudukanus
OpPraHMYECKHUX BEIIECTB B 3aBUCHUMOCTU OT CTPOCHHS YTJIEPOJHOM IIemH.
[Monsatre dpyHKIMOHATBHOU rpymibl. Knaccudukanms opraHMuecKux BEIIecTB
0 TUITY (PYHKIIMOHAJIBHOMN TPYIIIHI.

OCHOBBI HOMEHKJIATYPbI OPTaHMYEeCKUX BellecTB. TpuBHaIbHbIC HA3BAHUS.
PanmonanbHast HOMEHKJIATypa Kak npeamecTBeHHua HomeHkiaarypsl [UPAC.
Homenknarypa IUPAC: npunimunsl oOpa3oBaHUS Ha3BaHUM, CTapIIMHCTBO
(YHKIMOHANBHBIX TPyNn, WX o003HaueHuWe B mnpedukcax u cyddukcax
Ha3BaHUU OPraHUYECKHUX BEIIECTB.

Tunbl XUMHYECKHUX CBsi3ell B OPraHU4ecKUX COCJUHEHHSX U CIOCOObI HUX
pa3pbiBa. Knaccudukanus KOBAQJIEHTHBIX CBs3EH o
ANEKTPOOTPHUIIATEILHOCTH  CBSI3aHHBIX aTOMOB, CIOCOOY TEpeKpbIBaHUS
opOutanelf, KpaTHOCTH, MeXaHHW3My oOpa3oBaHusi. CBsi3b  IPHUPOJBI
XUMHUYECKON CBSI3U C TUIIOM KPUCTAIMYECKOM pEIIeTKH BEIIeCTBA M €ro
¢u3nyeckuMu CBOMCTBaMM. Pa3pblB XMMHUYECKOM CBS3M Kak Ipolece,
oOpaTHBIi ee 00pa3oBaHMIO. [ OMOTUTHYECKUN M TETEPOTUTUICCKUAN Pa3PHIBBI
CBSI3eH, UX COIMOCTaBJIeHHE C OOMEHHBIM M JOHOPHO-AKIIETITOPHBIM
MeXaHW3MaMu HuX oOpa3oBaHusa. [loHsTHEe  CcBOOOJHOTO  paauKana,
HYKJICO(QHUIBHON U 3MeKTPO(YUIBHON YaCTULIBL.

Knaccupukauus peaknuii B oprannyveckoil xummuu. [lonarve o tumnax u
MEeXaHuU3Max peakiuii B opranudyeckod xumuu. CyOcTpar M peareHrt.
Knaccudpukanmst peakiuii 1m0 HM3MEHEHHIO B CTPYKType cyOcTpara
(mpucoenuHeHue, OTIIEIUIEHHUE, 3aMEIICHNE, U30MEpU3allis) U TUILYy peareHTa
(panukanbHbBIC, HYKJICO(PHUITBHBIE, AMEKTPOPUITHHBIC). Peaxiun
npucoenunenus (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE),
M30MEpU3aIIH.

CoBpemMeHHbIe NMpeACTABJIEHUSI 0 XHMHYECKOM CTPOEHHUM OPraHMYecKHX
BemiecTtB. OCHOBHBIE HamNpaBJCHHUs PA3BUTHS TEOpPUU CTpoeHus A. M.
BytnepoBa. M3omepusi opraHMdeckux BeUIeCTB W €€ BUIbl. CTpyKTypHas
M30MEpHsI: MEKKIIACCOBasl, YTIEPOAHOTO CKEJIeTa, MOJIOKEHUS KPATHOU CBSA3U
1 (QyHKIIMOHATBHOU rpynmbl. [IpocTpaHCTBEHHAS M30MEPHS: T€OMETpUIECKas
u ontuueckas. IloHsarue acuMmerpuueckoro 1eHtpa. buomnormueckoe
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3HaYEHHUE ONTUYECKOW M3oMepuu. B3anmHOe BIMSHUE aTOMOB B MOJIEKYJax
OpPTaHMYECKUX BEIIECTB. DIEKTPOHHBIE 3((HEKTHl aTOMOB U aTOMHBIX T'PYII B
OpraHWYEeCKUX MoJieKyaax. WHIyKnuoHHBIN 3(deKT, TMONOKUTEIBHBIA U
OTpUIIATENbHBI, ero ocobeHHocTH. Me3omepHbiii  dddekr (3ddext
COTIPSDKEHMSI), €r0 0COOCHHOCTH.

IIpakTuyeckoe 3aHsaTHe: «XHMMHYECKOe CTPOEHHME W  CBOIiCTBa
OpPraHn4YecKNX BelecTB

1. CocraBieHne CTpPYKTYPHBIX ()OPMYIT H30MEPOB U TOMOJIOTOB.

2.Pemenue 3amay Ha HaxXOXJEHUE MOJIEKYJISAPHOH (OpMyJbl IO MacCOBOM
JI0JI€ BEILECTBA.

CamocrosiTesibHas paboTa

Tema 1.2.
IIpenenbHbie
YIJIEBOAOPOBI
AnKaHBI.

Copep:xanue y4eOHOro MaTepuasia:

T'omonornueckuii psaja aakanoB. [loustue 06 yrieBogoponax. OcoOeHHOCTH
CTPOCHHs TPENCNbHBIX YIJIEBOAOPONOB. AJKaHbl KakK MNpPEICTaBUTENN
IIPENEIbHBIX YIIEBOAOPOAOB. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBI METaHa M JAPYIMX aJKaHOB. ['OMOJIOTMYECKMH P U HU30MEpHUs
napa¢uHoB. HopmanbHOE M pa3BETBICHHOE CTPOCHHE YTJICPOIHOW LEMH.
Homenkiiatypa ajikaHOB M alIKWJIBHBIX 3amecTutesieil. GU3n4eckue CBOMCTBA
aJIKaHOB. AJIKaHbI B IPUPOJIE.

XuMnuyeckue cBoiicTBa ajkaHoB. Peakiuu SR-tuma: ramoreHupoBaHue
(paboter H. H. Cemenona), autpoBanue no KoHoBanoBy. MexaHusM peakiuu
XJIOPUPOBAHMS AJIKAHOB. Peaknun JIETUIPUPOBAHHS, rOpeHUs,
KaTAIUTUYECKOTO0 OKHCJICHHS alKaHOB. KpEeKUHI alkaHOB, pa3IMYHbIE BUbI
KpEKHUHTIa, IPUMEHEHNE B IPOMBIIUICHHOCTU. [Inposn3 U KoHBepcusl MeTaHa,
M30MepHU3alus alKaHOB.

IIpumenenne u cmoco0bl MoJydyeHMs: ajJkaHoB. OOnacTH NpPUMEHEHUS
ankaHoB. [IpombIlIUIEHHBIE CHOCOOBI TMOMYYEHHsI ANIKaHOB: MOJIyYEHUE W3
MIPUPOTHBIX HUCTOYHUKOB, KPEKUHT Mapa(uHOB, MOJYyYCHHUE CHHTETUYECKOTO
OeH3uHa, ras3udukanus yras, TUApupoBaHue ankaHoB. JlaGopaTopHbie
CrocoObl TOJyuyeHHUs aJKaHOB: CHHTE3 Biopma, JaexkapOOKcUIMpOBaHUE,
TUAPONU3 KapOuia aIfOMUHHUSL.

MukioankaHbl. ['OMOJIOTMYECKUI Pl 1 HOMEHKIIATYypa LMKJIOAIKAHOB, MX
obmias ¢opmyna. [loHsTre o HampspkeHUU LUKIA. M3omMepus HUKIOANIKaHOB:
ME)KKJIACCOBasl, YTJIEPOJHOTO CKenera, reoMmerpuyeckas. Ilomyuenue u
(u3nyecKkrue CBOMCTBA ITUKI0ATKAHOB. XUMUYECKHUE CBOWCTBA ITMKJIOAJIKAHOB.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13
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Cnenuduka CBOWCTB IUKIOAIKAHOB C MajbiM pa3MepoM MuKiIa. Peakiuun
HpI/ICOeI[I/IHeHI/ISI nu paIII/IKaJIBHOFO 3aMCIICHUNS.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUEC

[IpuMeHeHne ankaHOB B MEOUIIMHE (Ba3€JIMH — CMECh YKUIKUX M TBEPIbIX
YTIEBOJIOPOIOB)

IIpakTH4eckoe 3aHATHE: «XMMHYECKHE CBOMCTBA AJTKAHOB)

1. 3roroBieHne MoaeIel MOJIEKYJI aIKaHOB U I'aJIOT€HAIKaHOB.

2. O3HakOMJIEHME CO CBOWMCTBAaMM TBEpHAbIX Napa(HUHOB: IUIABIECHUEM,
pacTBOPUMOCTBIO B BOJE M OPraHUYECKUX PACTBOPUTEIAX, XUMHUYECKOU
MHEPTHOCTHIO (OTCYTCTBUEM B3aWMOJEUCTBUSA C OPOMHOM BOIOM, pacTBOpaMu
NepMaHraHaTa Kajus, THIPOKCUAA HATPHUS U CEPHOU KUCIIOTHI).

3. IlonyueHue MeTaHa W H3YUEHHE €ro CBOWCTB: TOPEHHUS, OTHOLIEHUS K
OpOMHOIi BOJIe ¥ pacTBOPY MEepMaHraHaTa Kajus.

CamocrosiTesibHast padora

Iukioankansl. ['OMOIOrHYECKH Pl 1 HOMEHKIIATYPa IUKIIOATIKAHOB, UX
obmas ¢popmyna. [Tonarue o HanpspkeHNH HUKIA. M30MepHs HUKI0aNKaHOB:
MEKKJIacCOBast, yIIIEPOJHOIO CKeyera, reomerpuyeckas. [lonyuenue u
¢u3nvecKne CBOWCTBA UKIIOATKAHOB. XMMUYECKHE CBOMCTBA IIMKIIOATTKAHOB.
Crnenuduka cBOMCTB UKIOAIKAHOB C MAJIbIM pa3MepoM Liukia. Peakiuu
MIPUCOEIVHEHMS U PAIUKAIBHOIO 3aMELICHUS.

KoHncynabTanus 1o HHIMBUAYAJIBLHOMY NPOEKTY
Boibop TeMbl uHAMBUAYadbHOrO mpoekTa. DopMynupoBaHHME UEIH U
MOCTAaHOBKA 3a/1a4.

Tema 1.3.
3TI/IJIGHOBBIG U JUCHOBBIC
YTJIEBOIOPOIBI

Conep:xanue yueOHOro MaTepuaJia

I'omonornuecknii psig  ajJKeHOB. OJEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl ATUJIEHA U AJKEHOB. ['oMosiormdeckuil ps u obmas
¢dopmyna ankeHOB. M30Mepusi STHICHOBBIX YTJIEBOIAOPOAOB: MEXKKIACCOBAs,
YTIEPOAHOIO  CKEJEeTa, IOJIOKEHHS KPAaTHOM CBSI3U, TE€OMETPHUYECKAas.
OCOOEHHOCTH  HOMEHKJIATYpbl STHJICHOBBIX  YIJIEBOJOPOJOB, Ha3BaHUs
BaXHEUIINX paaukaioB. U3nyecKkue CBOMCTBA aJIKEHOB.

XuMHYecKHe CBOMCTBAa AaJKEHOB. OIEKTPO(WIBHBIM XapakTep peakuui,
CKJIOHHOCTb K PEAKUUSAM NPHUCOCAMHEHUS, OKHUCIICHHUSA, IOJUMEPHU3ALUHU.
[IpaBuno MapKkoBHHKOBA U €ro 3JEKTPOHHOE o0OocHOBaHHE. Peakiuu
TaJIOTEHUPOBAHNSA, TUAPOTaJOrCHUPOBAHUSA, THUAPATAlUU, THIPUPOBAHUS.
Mexanusm AE-peakumii. IloHAtne o peakumsx nonuMmepusauuu. ['openue

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13
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ankeHoB. Peakuuu OKWCIEHHMS B MSTKMX M JKECTKMX YCIOBUSX. Peakuus
Barnepa u ee 3HaueHwe A OOHApYKEHUS HEMpPENeIbHBIX YTIEBOIOPOJIOB,
MOJy4YEeHUS TITUKOJIEH.

IIpumenenne u cnoco0bl NMOJy4eHHMs AJTKEeHOB. lcrionb30BaHME BBICOKOM
PEaKUMOHHON CHOCOOHOCTH QJIKEHOB B XHWMHUYECKOW TMPOMBIIIIEHHOCTH.
[IpumeHeHne STUiIeHAa W MponuieHa. [[pOMBIIIEHHBIE CIIOCOOBI MOTYYEHUS
alKeHoB. Peakuuu neruapupoBaHusi MU KpekuHra ajikeHoB. JlabopaTopHbie
CHOCOOBI MOJTYYCHHUS AIIKEHOB.

[TonsTe u xknaccudukanuss AUEHOBBIX YIJIEBOJAOPOJIOB IO B3aUMHOMY
PaCTIONIOKEHUIO KPaTHBIX CBs3el B Moiekysne. OcoOEHHOCTH ANEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOEHHUSI COMNpPSDKEHHbIX JAueHoB. [lonstne o 7-
JJEKTpOHHOW  cucteMe. HomeHknaTypa  JHEHOBBIX  YIJIEBOJOPOIOB.
Oco0eHHOCTH XUMUYECKUX CBOMCTB COMPSKEHHBIX TUEHOB KaK CIEACTBHE UX
3JEKTpOHHOro cTpoeHus. Peakuuu 1,4-npucoeaunenus. I[lonumepusanus
nueHoB. CrocoObl TIONYYeHHS JTUEHOBBIX YIJIeBOAOponoB: padoTtel C. B.
Jlebenena, neruipupoBaHue AIKAHOB.

OcCHOBHbIE NOHSATHSI XVUMHHM BBICOKOMOJIEKYJISIDHBIX COeIMHEHUIl (Ha
npuMepe MNPOAYKTOB MNOJMMEPH3ALMH AJKEHOB, AJKAJIHMEHOB M MX
rajJloreHnpou3BoOAHbIX). MoHOMEp, MoIUMEp, peakuus MOJIUMEpPHU3aIH,
CTENEHb MOJIUMEPHU3ALUU, CTPYKTYpHOE 3BEHO. THIBI MOJMMEPHBIX IIEHeH:
JTUHEIHbIE, pa3BeTBIIEHHBbIe, ciuTble. [loHATHE O cTepeoperyIspHbIX
nonumepax.  llomuMepsl  TEpMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBnenue o miaactMaccax M 3nactomepax. [lonMaTuieH BBICOKOTO U
HU3KOTO JIaBJICHMs], €ro cBoiicTBa u npumeHeHue. Karammuzatopsr Lurnepa-
Harra. I[lonunponuieH, ero mpuMeHEHHWE M CBOWCTBA. ['ajoreHconeprkaiue
MONUMEpPBL:  TeQUIOH, TMONUBHHUIXJOpUA. Kaydyku HaTypanbHBIH W
CUHTETHUYECKHE. Comnonumepsl (6yTamueHCTUPOIBHBII Kay4yK).
Bynkanuzanus kaydyka, pe3suHa u 500HUT.

ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

Hcnonp3o0BaHue 3TaHOJA B KAUSCTBE aHTHUCCIITHKA. HpI/IMeHeHI/Ie OTUIIXJIOpUAA
JUISE MECTHOM aHECTe3UH

IIpakTuyeckoe 3aHATHE: «AJIKeHbl. Du3nyeckue CBOICTBA U
NpUMeHeHHe ATKEHOB»
1. Pemenue 3amad Ha HAXOXKJICHHWE MOJICKYJISPHON (GOpMYINIBI 1O 0OmIei

dhopmye.
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2. Pabora ¢ 00y4aronuMu 1 KOHTPOJUPYIONTMMHU MaTEpHAIaMH.

IIpakTnyeckoe 3anaTHE: «XHMHUYECKHE CBOICTBA M MOJTy4YeHHE ATKEHOB)»
1. O3HakoMiIeHHE ¢ 0Opa3LamMy MOJUAITUIICHA U MTOJUIPONUIICHA.
2.Pacnio3HaBanue o0pa3iioB aJIKaHOB U aJIKEHOB.

3.ITonmyueHue 3TUICHA ACTUAPATALIUEH STHIIOBOTO CIIUPTA.

4.B3anMopeiicTBUEe ATHIICHa C OpOMHOW BOJOW, PacTBOpPOM MEpMaHTaHaTa
KaJIusl.

CamocrosiTesibHas padoTa

Tema 1.4. AleTUIIEHOBLIE
YTJIEBOJIOPOIBI

Coaep:xaHue yueOHOro MaTepuaJia

I'omosiornyecknidi psij  AJKHUHOB. OJEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOCHHE aleTH/IeHA U JPYTUX AJIKHHOB. [ OMOJOTHMYECKHH Pl W OOIIas
¢dbopmyna ankuHOB. HOMeHKIIaTypa aleTHIIEHOBBIX YIieBo1opoa0oB. M3omepus
MEXKJIaCCOBasl, YIJIIEPOIHOIO CKEJIETa, MOJI0KEHUS KPATHOH CBSI3H.
XuMH4YecKHe CBOHCTBA M NMPUMEHeHHe AJKHHOB. OCOOCHHOCTH peaKIHUi
IIPUCOEANHEHNS TI0 TPOMHOM yTIiepoa-yriaepoaHon ceasu. Peakuus Kyueposa.
[IpaBuno MapkoBHMKOBA MNPUMEHUTEIBHO K anetwieHaMm. [loaBHUKHOCTH
aToMa BOAOpOJAa (KUCIOTHBIE CBOMCTBAa alKUHOB). OKHUCJIEHUE aJIKHUHOB.
Peakuust  3enuHckoro. IIpuMeHeHue — aleTUIEHOBBIX  YIJIEBOJOPOIOB.
[lonuBuHMNaneTAaT.

IHosyuyenne anaxuuoB. [lonydyeHue aneruiaeHa NUPOIM30M MeETaHa U
KapOMIHBIM METOIOM.

ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

Hcnonp3oBanne 3THHA (ALETWIEHA) A IOJYyYEHUs IOJUYpPETaHOB, JUIs
U3TOTOBJIEHHUS UMIIJIAHTOB

IIpakTnyeckoe 3aHATHE: «XHMHYECKHE CBOWCTBA M CIMOCOOBI MOJIYy4YeHMsI
AJIKHHOBY.

1. M3roToBnenune Moieieil MOJIEKYJT aIKHHOB, UX U30MEPOB.

2. Pemienue 3amad Ha HAXOXKJACHHE MOJICKYJISPHOU (GopMylbl 1Mo 0OmIeit
dhopmysie U ypaBHEHHIO PEAKITUH.

3. PaboTa ¢ 00y4aomuMu U KOHTPOJIUPYIONIMMH MaTepHalaMH.

CamocrosiTesibHas padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13

Tema 1.5.
ApomaTtuyeckue
YIJIEBOIOPObI

Copep:xanue y4eOHOro MaTepuasia:

I'omonoruyeckuii psix  apeHoB. beH30m Kak TpenCcTaBUTENh AapPECHOB.
Pa3Butne  mpencrtaBneHuid o cTpoeHMM ~— OeHszona.  CoBpeMeEHHbIE
NpEeACTaBICHHs 00 DJEKTPOHHOM W IMPOCTPAHCTBEHHOM CTPOCHHUH OEH3071a.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.2
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OO6pa3oBanne apoMaTH4yecKod 7m-cucTeMbl. ['omonorm  OeH3ona, WX
HOMEHKIaTypa, oOmas ¢opmyna. Homenknatypa s JuU3aMemIEHHBIX
MIPOM3BOJHBIX O€H305Ia: opmo-, Mema-, napa-pacroiokKeHne 3aMeCcTUTENeH.
DU3NYECKUE CBOKWCTBA APEHOB.

XuMnuyeckue cBOMcTBa apeHoB. [Ipumepbl peakiuii 3JIEKTPOOHUIBHOTO
3aMEIEHUS: TAJIOTCHUPOBAHMS, AIKWIMPOBaHUS (KaTanuzatopbl Dpupens-
Kpadtca), wnutpoBanus, cynabdupoBanus. Peaknuum TrUApUpOBaHUS U
MpPUCOSANHEHHUS XJiopa K Oenzomy. OcCOOEHHOCTH XHWMHUYECKUX CBOICTB
roMoyioroB OeH3ojna. B3anmmHoe BiMsSHHME aTOMOB Ha MpPHUMEpPE TOMOJOIOB
apeHoB. OpUeHTAIs B PeaKIHsIX IEKTPOPUILHOTO 3aMerieHnss. OpHeHTaHThI
I u Il pona.

IIpumeHeHne U MoJiydyeHne apeHoB. [[prpoHbIE HCTOYHUKU apOMATHUECKHUX
yTIEBOIOPOAOB. ApoMaTH3allvsl ajJKaHOB M IMKJIOAIKAHOB. AJKUIMPOBAHUE
OeH3ouna.

I'openue 6en3ona.

OTtHomeHne 0eH301a K OpOMHOM BOJIe, pacTBOPY MepMaHTaHaTa KaJHs.
[Tonyuenue HuTpOoOEH30Ia.

O3zHakoMJIeHHE ¢ (PU3UIECKUMH CBOWCTBAMU apOMAaTHYECKUX YTIIEBOJOPOIOB
¢ ucnonb3oBanueM  pactBopurensi — «ConbBeHT».  M3rotoBieHue
UCTOJIb30BAaHUE MPOCTeiiero npudopa At Xxpomarorpaduu.

[Tonyuenne OeHzona  aekapOOKCHIMpPOBAaHHWEM  OCH30MHOW  KHUCIIOTHI.
[Tommydenue u paccnoeHue IMyIbCUU OeH307a ¢ Booi. OTHoIIeHne OeH30Ma K
OpOMHOM BOJI€ M PacTBOPY IEpMaHraHaTa Kajusl.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE

benzoiinas kucnora u ee IMPUMCHCHUC B MCIUIINHC

CamocrosiTesibHas padora

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13

Tema 1.6.
[IpupoaHbie ICTOYHUKHT
YTJIEBOJOPOIOB.

Conep:xxanue y4eOHOro MmaTepuaJa:

Hed1s. Haxoxnenue B mpupone, coctaB W (U3HMYECKHE CBOWCTBA HE(PTH.
TornuBHO-3HepreTnyeckoe 3HayeHue Hedru. [IpombinuieHHass nmepepaboTka
Hedptu. Pexktudukamus HepTH, OCHOBHBIC (paKIUH €€ pa3JAelieHUus, HX
ucnoib3oBanue. Bropuunas mnepepaborka HedrenmpoaykToB. PexTuduxarms
Ma3yTa IpU YMEHbIIEHHOM JaBieHuu. Kpekunr nedrenpoaykro. Paznuunbie
BUIbl KpekuHra, paborel B. T.lllyxoBa. W3omepuzamust aJkaHOB.
AJnKunupoBaHue HenpeeIbHbIX YIJIEBOIOPOIOB. Pudopmunr
HedTenpoaykroB. KauecTBo aBTOMOOMIBHOTO TOIIMBa. OKTaHOBOE YHCIIO.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13
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Ilpupoanbiii u mnomyTHbIA HedTAHON ra3pl. CpaBHEHME COCTaBa
MIPpUPOAHOI'O U MMOIIYTHOT'O I'a30B, UX MPAKTUYCCKOC NCITIOJIL30BAHUC.
KamenHnbplii yrosib. OCHOBHBIE HalpaBJI€HUS HCIOJIb30BaHUSA KaMEHHOTO
yrisa. KokcoBaHne KaME@HHOTO YIUisl, BaXKHEHIIME MPOIYKThI 3TOrO IpoLecca:
KOKC, KaMEeHHOYTOJIbHasg cMoja, HajacMoibHas Boga. CoenuHeHus,
BBIACIISIEMBIC U3 KaMeHHOYFOHBHOﬁ CMOJIBI. HpOI[yKTI:I, noJiydyacMbIC U3
HAJCMOJBHOW BOJBL. OKOJOTMYECKHE AaCMeKThl N0ObIuM, MepepadoTKu U
HCIIOJIb30BAHUA IOPHOYNX UCKOITACMBIX.

OnpeneneHre HaIU4Yusl HENpEAeNbHbIX YIJIEBOJOPOJOB B O€H3MHE H
KEpOCHHE.

PactBopuMocTs  pasnmuuHBIX ~ HEPTEHNpOAyKTOB  (OCH3MHA, KEPOCHHA,
JIM3EJIbHOTO TOIUIMBA, Ba3eIMHA, napaduHa) IpyT B ApyTe.

CamocrosiTesibHas padoTa

Tema 1.7. 'unpokcriibHbIE
COEIUHEHMUS.

Conep:xanue yueOHOro MaTepuaJia

Ctpoenne u kiaaccuukanus cnuproB. Krnaccudukanus CupToB MO THITY
YTIEBOJOPOAHOTO pajuKalla, YHCIy TUAPOKCUIBHBIX TPYII W TUIY aroma
yIIEpOAa, CBSA3aHHOTO C THAPOKCWIBHOM TIpynmoi. OJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE THUIPOKCUIBHOW Tpymnmbl. BriusHue cTpoeHus
CIIUPTOB HA UX PUINIECKUE CBOMCTBA. MEKMOIEKYIsIpHAS BOJOPOIHAS CBS3b.
l'omonornueckuii psig MpeaeabHBIX OJHOATOMHBIX CHUPTOB. M3oMepus u
HOMEHKJIATypa aTKaHOJOB, UX 00Immas Gopmya.

XuMuueckKue CBOHCTBA AJIKaHOJIOB. Peaknmonnas CIIOCOOHOCTH
MpeACNbHBIX OJIHOATOMHBIX CHUPTOB. (CpaBHEHUE KHCIOTHO-OCHOBHBIX
CBOWCTB OpPraHWYECKUX M HEOPraHWYECKUX COEOUMHEHMH, coaepxanux OH-
Tpynmy: KHCIOT, OCHOBaHHM, aM(pOTEPHBIX COCIUHEHUU (BOMABI, CIHUPTOB).
Peakuuu, mnoaTBepkIamonMe KUCIOTHBIE CBOMCTBA CHUPTOB. Peakuun
3aMEIIeHUs] THUJIPOKCUIBHOM rpynmbl. MexMoleKyapHas Jeruaparanus
CIIUPTOB, YCJIOBHS 00pa3oBaHus TpPOCThIX dhupoB. CroxxHble 3PUPHI
HEOPTaHWYECKUX W OPraHUYECKUX KHUCIOT, pEeaKkUud dTepUPHUKAIUU.
OxucieHre U OKUCIUTENbHOE AETUAPUPOBAHNIE CITUPTOB.

Cnoco0bl moJsrydyenusi cnupToB. ['maponus ramoreHankaHoB. ['miaparaums
aJKeHOB, YCJOBHMsS ee TmpoBedeHUs. BoccTaHoBieHne KapOOHUIBHBIX
COEMHEHHIA.

MetaHon, ero  NpPOMBIIUIEHHOE  MOJMy4YeHHE U NPUMEHEHHE B
MPOMBIIITICHHOCTH. buonorundeckoe peiictBue Meranona. Crnerududeckue

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13
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CHocoObl TOJy4YeHUs HATUoBOro cnupra. @Dusnonormyeckoe JIeiicTBHeE
3TaHOJIA.

MHoroaroMmHble cnupThl. M3omMepus MW HOMEHKJIATypa MpeICcTaBUTENCH
IBYX- W TPEXaTOMHBIX CHOUPTOB. (OCOOCHHOCTH XHMHUYECKUX CBOICTB
MHOTOaTOMHBIX CHOUPTOB, HMX KayeCcTBEHHOe oOHapyxeHHue. OTaenbHble
MPEICTABUTENHN: JTUICHTIUKONb, TJIHIEPUH, CHOCOOBI WX TONydYeHUs,
MPaKTUYECKOE TPUMEHEHUE.

@eHOJ1. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE cTpoeHue (enona. BzanmHoe
BIIUSTHUE apOMAaTUYECKOTO KOJIbLIA ¥ TUAPOKCUIBHON TPYIIbI.

XuMudeckue cBolcTBa (eHoNa KaK (YyHKIUS €ro XUMHUYECKOTO CTPOSHUS.
bpomupoBanue (enona (kauecTBEHHAsl pEakivs), HUTpOBaHUE (MTUKPUHOBAS
KHCJIOTa, €€ CcBoiictBa u npuMeHeHue). OOpa3oBaHHE OKpalleHHBIX
KOMIIeKcoB ¢ noHom Fe’™ Ilpumenenue ¢enona. ITonydenue ¢eHona B
MIPOMBIIIIJICHHOCTH.

Pextudukanusi cMecu 3TaHoJ - BOAA.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNE

[Ipumenenune cnuproB B MeaunuuHe. [Ipumenenue »sTtanoma 70% s
nesuHpeKknuu pyk, dTaHoma 96% s ne3uH(EKIHH TIOBEPXHOCTEH U
obopynoBanus. Mcnonb3oBaHue H3OMPOMHIOBOTO W 3THUJIOBOTO CIUPTA IS
[IPUTOTOBJICHUS TEIIEH.

IIpakTnyeckoe 3anaTHE: «Croco0bI MOJYy4YeHHS CIUPTOB. AJIKAHOJIbD)

1. W3yueHue pacTBOPUMOCTH CHUPTOB B Boae. OKHCIEHHE CIUPTOB
Pa3IUYHOIO CTPOEHUS XPOMOBOI CMECHIO.

2. Pemienue 3a1a4y Ha U30BITOK U HEJOCTATOK.

3. PaboTa ¢ 00y4aomumMH 1 KOHTPOJIUPYIOLIMMH MaTepHalaMH.

KoHcyabTanuu no nHANBHAYATbHOMY NPOEKTY
dopmynrpoBanue runoTe3bl. Hay4yHas HOBU3HA W NpaKTHYECKas 3HAYUMOCTh
paboTHI.

CamocTrosiTesbHast padoTa

®eHoJ1. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE cTpoeHme (eHona. B3ammuoe
BIIUSTHUE apOMATHUYECKOTO KOJIbIA ¥ TUAPOKCUIHHON TPYTIIIHL.

Xumuyeckue cBoicTBa ¢eHoNia Kak (YHKIUS €ro XUMHUYECKOTO CTPOEHUS.
BpomupoBanue ¢eHona (KauecTBEHHAs peakivsi), HUTPOBaHHE (ITUKPUHOBAS
KHCJIOTA, €€ CBOWCTBa M mnpuMeHeHue). (OOpa3oBaHHME OKpaIICHHBIX
xommuekcoB ¢ uoHoM Fe’™ Tlpumenenue ¢enona. Ilonydyenue ¢eHona B
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MIPOMBILLTIEHHOCTH.
PexTudukaims cMecu 3TaHoJ - BoJa

Tema 1.8.
AJIBI[CFI/II[BI " KCTOHBI.

Coneprxanne yueOHOro MaTepuaJa:

TI'omonornyeckue psiabl aJIbAeruI0B U KeTOHOB. [loHATHE 0 KAPOOHUIIBLHBIX
COCIMHEHUSX. DIIEKTPOHHOE CTpOeHHE KapOOHWIIbHOH rpynmbl. M3omepus u
HOMEHKJIATypa albJeTUI0B U KETOHOB. PU3NYECKUE CBONCTBA KApOOHUIIBHBIX
COCTUHEHUH.

XHMHYeCKHEe CBOICTBA aJIbAeru0B U KeTOHOB. PeakiinoHHasi CHOCOOHOCTh
KapOOHHMIIBHBIX COeIMHEHMH. Peakiinu OKMCIICHHS ajib/ICTH/IOB, KAaUeCTBCHHBIC
peakuuu Ha anpAeruaHyIo Tpynmy. Peakiuy noamKoHaeHcauu: oopa3oBaHue
(eHon0(hopMaNIbIETUAHBIX CMOJL.

IlpumeHeHne W MoOJIydYeHHEe KAPOOHMJILHBIX coeauHeHuMid. [IpumMeHeHue
QIBJIETHIOB ¥ KETOHOB B OBITY M MPOMBIIIIEHHOCTH. AJIBJIETUIBI U KETOHHI B
npupone (dupHbie Mmacma, depomonsl). I[lomyueHne KapOOHUIBHBIX
COCIMHEHUI OKUCJICHHEM CIUPTOB, TUApPATAIMEH aTKWHOB, OKHUCICHHEM
yraeBonopoaoB. OTnenbHble NPEICTaBUTENN  ANbJETHIOB M KETOHOB,
cneurpuyeckue crnoco0bl MX MOJTYUYESHHUS U CBOICTBA.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COoICpPKaAaHUEC

]_II/ITpaJ'IL " €T0 MPUMCHCHUC. Hcnonp3oBaHue alieToHa.

IIpakTnyeckoe 3anaTne: «IloryyeHne KapOOHMIBbHBIX COeIMHEHUI»

1. HW3yyeHue BOCCTAaHOBUTEJIBHBIX CBOWCTB  alIbJCTHAOB:  PEaKIMs
«cepeOpsHOTro 3epKanay, BoccraHoBieHHe ruapokcuaa meau (II).

2. Pelrenue 3a/1a4 Ha MPUMECH.

3. PaboTa ¢ 00yJaomumMu U KOHTPOIUPYIONIMMH MaTepHalaMH.

IIpakTuueckoe 3aHaTHe: «XMMHYECKHE CBOHCTBAa aJbJAerHaoB W
KETOHOB»

1. OxucneHue 3TaHoJa B 3TaHAIb PACKAJIEHHONW MEIHOM MPOBOJIOKOH.

2. B3aumoneiictBue hopManbaeruaa ¢ THAPOCyIbGUTOM HATPHSL.

3. Pabota ¢ 00y4JaronmumMu 1 KOHTPOJIUPYIOIUMH MaTeprUaIaMu.

CamocrosiTesibHas padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13

Tema 1.9.
KapOoHOBBIE KHCIOTHI 1 UX
MIPOU3BOJIHBIC.

Coneprxanue yue0HOr0 MaTepuaJa:

I'omosornueckuii psii npeaeJbHbIX OTHOOCHOBHBIX KAPOOHOBBIX KHCJIOT.
[TonsTre o KapOOHOBBIX KHCIOTaX MU WX Kiaccudukamus. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE KAPOOKCHUIILHOM Tpynmbl. [ OMOIOTHUECKUil psijt

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
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MPEJENIbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT, HMX HOMEHKJIAaTypa H
nzomepusi. MexXMoJIeKyJIsipHbIe BOAOPOAHbIE CBSA3H KapOOKCHIIBHBIX TPYIII, UX
BIIMSIHHE Ha (PU3NYECKHE CBOMCTBA KAPOOHOBHBIX KUCIIOT.

XuMHn4YecKue CBOMCTBA KAPOOHOBBIX KUCJIOT. Peakiuu, WUTIOCTpUPYIOIINE
KHUCJIOTHBIE CBOICTBA M HX CpPaBHEHHE CO CBOWCTBAMHM HEOPraHUYECKUX
kucioT. O6pazoBaHue (PyHKIIMOHAIBHBIX MPOU3BOAHBIX KAPOOHOBBIX KHCIOT.
Peakuun srepuduxannu. AHruApHIbl KapOOHOBBIX KHCIOT, UX MOJyY€HHE U
MIpUMEHEHHE.

Cnoco0bI mosry4yeHust KapOOHOBBIX KHCJIOT. OTAeIbHbIC NPEACTABUTEIN H
ux 3HaveHue. OOIIMEe COCOOBI MONYYEHHUS: OKUCICHHE AlIKaHOB, aJKEHOB,
NEPBUYHBIX CNIUPTOB, AJIbJETUA0B. BaxHelye npenctaBuTean KapOOHOBBIX
KHUCJIOT, WX OWOJNOTHYecKas posb, Clenu(pUIEecKue CIOCOObI IOTydeHUs,
CBOWCTBA W TMPUMEHEHHWE MYpPaBbUHOH, YKCYCHOW, NaJbMHUTHHOBOW U
CT€apUHOBOW; AaKpPUJIOBOM M METAKPWIOBOW; OJEWHOBOW, JIMHOJEBOW U
JIMHOJICHOBOM; IIIaBEJIE€BOH; OCH30MHOMN KUCIIOT.

Chaoxnble 3¢upbl. CrpoeHHE U HOMEHKIATypa CIOXHBIX 3(upos,
MEXKJIacCOBasi U30MepUsl ¢ KapOOHOBBIMU KHcI0TaMHU. CriocoObl MOTyUYeHHS
CIIOKHBIX 3(upoB. OOpaTUMOCTb peakiuu >STepuPUKa U (HaKTOPHI,
BIMSIOIME HAa cMelleHne paBHoBecHs. OOpa30BaHUE CIOKHBIX MOJINIPHUPOB.
[Mommatunenrtepedranar. JlaBcan Kak TpeACTaBUTENb CHHTETHUECKUX
BOJIOKOH. XMMHUYECKHE CBOMCTBA U IPUMEHEHHE CII0KHBIX 3(hHUpOB.

Kupbl. XKupsl kak cioxsble 3¢upbl raurepuHa. KapOoHOBbIE KHCIIOTHI,
BXOJSIIIME B COCTAB JKUPOB. 3aBHCHUMOCTb KOHCHUCTEHIMHM >XUPOB OT HX

cocraBa.  XHMMHMYECKHE  CBOWCTBA  JKUPOB:  THAPOJIM3,  OMBUICHHUE,
rUJpupoBaHue. buonornueckass poib >KUPOB, UX MCIOJIB30BAaHHE B OBITY U
MIPOMBIILITICHHOCTH.

Conu kapOoHOBBLIX KHCJAOT. Mputa. CrnocoObl  TOJNYYEHHUS  COJIEH:
B3aUMOJICHCTBHE KapOOHOBBIX KHUCJIOT C METallaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBaHUSIMHU, COJISIMH; IIEIOYHOM THUAPOIIU3 CIOKHBIX 3(UPOB. XUMHUUECKHE
CBOWCTBa coJieil KapOOHOBBIX KHCJIOT: THAPOJIM3, PEAKIMU MOHHOTO OOMEHa.
Mpbina, CynHOCTh MOIOMIEro AeicTBUA. OTHOIIEHUE MbLIa K JKECTKOM BOJIE.
Cunternueckue moromue cpenctsa — CMC (meTepreHTsl), uX MpenMyIecTBa
Y HEJJOCTATKHU.

B3anmopencTeue pacTBopa YKCYCHOM KHCIIOTBI C MAarHUEM, OKCHUIOM IIMHKA,
ruapokcuoM xenesa (I11), pactBopom kapOoHaTa Kajus U cTeapaTa Kajusl.

MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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O3HakomIIeHHE C 00pa3liaMu CIOKHBIX dPUPOB.

OTHoIIIEHNE CTIOKHBIX APUPOB K BOJAC U OPTAaHMUECKUM BEIIECTBAM.
BriBenenme JKupHOro msATHA € MOMOIIBIO CI0XKHOTO 3upa.

PacTBOpUMOCTB KUPOB B BOJI€ U OPTaHUYECKUX PACTBOPUTEIISAX.

CpaBHEHME MOIOIIUX CBOMCTB X034iCTBEeHHOr0 Mbuia 1 CMC B 3keCTKOM BOJIE.
PacTBOpHMOCTh pa3in4HbIX KapOOHOBBIX KHCIOT B Boje. B3aumoneicTtBue
YKCYCHOUM KHUCIIOTHI ¢ MeTayamMu. [losrydenne n30aMumoBoro a¢upa yKCyCHOM
KHUCJIOTBI.

CpaBHEHME CTENEHM HEHACBIIIEHHOCTH TBEPAOTO M KUAKOTO KHPOB.
OMbLIeHHE XKHpa.

[Tonyuenue MpUIa W W3Y4YEHHE €r0 CBOMCTB: IMEHOOOpA30BaHUS, PEaKIIUHA
HMOHHOTO 00MEHa, TUPOJIH3a, BBIACICHUS! CBOOOHBIX KUPHBIX KHCIIOT.

CamocrosiTesibHas padoTa

Tema 1.10.
[Tomumepsl.

Copep:xanue y4eOHOro MaTepuasia:

Heoprannueckue noaumepsl. [lonmmepsl — npocThle BeLIecTBa C aTOMHOM
KPUCTAUTMYECKON PEHIeTKON: aUIOTPONHBIE BHUJOW3MEHEHHS YIIIepoja
(amMmas, rpadur, kapouH, QynepeH, B3auMOCBI3b THOPHAN3ALNN OpOUTANIeH y
aTOMOB  yTIjepoja C TPOCTPAHCTBEHHBIM CTPOCHHEM  aJUIOTPOITHBIX
MoauUKaIMii); celleH M TeIyp LernodyeyHoro crpoeHus. [lomumepsr —
CJIOKHBIE BEHIECTBA C AaTOMHOM KPUCTAIIMYECKOM PpEIIETKOM: KBapll,
KpeMHEe3eM (IMOKCHIHbIE COEAMHEHUsS] KPEMHHUs), KOPYH] (OKCHUJ aJIFOMUHUS)
Y aIFOMOCHJIMKATHI (TIOJIEBBIE IITATHI, CII0/IA, KAOJIHH). MUHEpabl U TOPHBIC
nopojsl. Cepa miacTuyeckas.

MunepanbHOE BOJIOKHO — acOecT. 3Hau€HUEe HEOPTraHMYECKUX MPUPOTHBIX
MOJUMEPOB B (POPMHUPOBAHUU OJHOM M3 T'€OJIOTHUYECKUX 000J0YeK 3eMIH —
JTUTOC(HEpHI.

Opranuyeckne mojumepbl. CnocoObl UX  MOMYYEHMS:  PEAKLUU
MOJMMMEPHU3AIMA W PEAKIHH TMOJUKOHAeHCaunu. CTPyKTYphl TOJMMEPOB:
JUHEWHbIE, pa3BETBICHHbIE U MPOCTpaHCTBEHHbIE. CTPYKTypHUpOBaHUE
MOJIMMEPOB: BYJIKaHM3AIUsl KaydyKoB, JyOJieHHe O€JIKOB, OTBEPXKICHUE
MOJIMKOHJICHCALIMOHHBIX ~ nojuMepoB. Krnaccupukanus moiauMepoB IO
Pa3IMYHBIM MPU3HAKAM.

O3HakomiieHHE ¢ O0pasliaMH IJIaCTMAcCC, BOJIOKOH, KayyyKOB, MHUHEPAJIOB U
TOPHBIX TIOPOJ.

IIpoBepka mjacTMacc Ha HSJIEKTPUYECKYIO MNPOBOJUMOCTb, T'OPHOYECTb,

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- [TPy 13
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OTHOIIIEHUE K pacTBOPaM KHCJIOT, HIEJI0UYEH U OKUCITUTEICH.

CpaBHEHHUE CBONCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IJIACTMACC.
[Tony4yenue HUTEN U3 KAaIPOHOBOM WJIU JIaBCAHOBOUM CMOJIBI.
OOHapyKeHHUe XJI0pa B NOJTMBHHIWIXJIOPHUIIE.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUEC

[IpuMeHeHHEe TOIUMEPOB B MEAMIIMHE

CamocrosiTesibHas padoTa

Tema 1.11.
VTrieBoanl.

Conep:xanue y4eOHOro MmaTepuaJa:

Ilonsitue 006 yraesoaax. Krnaccudukamus yrineBogoB. MoHo-, Ou- U
noJicaxapubl, NPeJCTaBUTENN KaXJA0W TPyNIbl YrieBoAOB. buonoruueckas
POJIb YIJIEBOJOB, UX 3HAUEHUE B )KH3HU YeJIOBEKa U 00IIEeCTBa.
Monocaxapuapl. CTpoeHHE M ONTHYECKas M30MEpUsi MOHOcaxapuaos. Mx
KiaccupuKalysg MO YHUCIy aToOMOB yriepoia U mpupoje KapOOHWIbHOMN
rpynnbel.  @opmynel @umepa u  Xeyopca Ui M300paXeHHUS MOJEKYI
MOHOcaxapusoB. OTHeceHne MoHocaxapuaoB kK D- u L-pany. Baxneimue
MIPEICTaBUTEIN MOHO3.

I'moko3a, cTtpoeHne ee MoJieKyadbl W (U3MYEeCKHue CBOMCTBA. Tayromepus.
XUMUYECKUE CBOMCTBA TIJIFOKO3bl: pEAKUUHM I10 AJBJICTUIHOW TpYIIIe
(«cepebpstHOTO 3epKayia», OKHCICHHWE a30THOW KHCIOTOW, THUIPUPOBAHHKE).
Peakiuu ri110K03bI KaK MHOTOATOMHOTO CIIUPTA: B3aUMOJIEUCTBHE TIIOKO3BI C
ruapokcuaom Menu (II) mpu komHaTHOM Temmeparype W HarpeBaHHH.
Paznuunble TuUnbl OpoKeHHs (CHHPTOBOE, MOJOYHOKHMCIoe). [moko3a B
npupoge. buosmornueckas poib M NPUMEHEHHE TIIIOKO3bl. PpyKTO3a Kak
n3oMep riroko3bl. CpaBHEHME CTPOEHUS MOJIEKYJIbl U XMMHUYECKHX CBOMICTB
INIIOKO3bl M (ppykTO3bl. DpYyKTO3a B MPUPOAEC U €€ OUoJIoThYecKas poJib.
Ilento3pl. Pubo3a wu ne3okcupubo3a Kak MPEICTABUTENM aJbJIOTEHTO3.
CtpoeHne MOJIEKYI.

HMucaxapuabl. Crpoenue aucaxapunoB. Croco® COWICHEHHS IHKIIOB.
BoccranaBnuBaromue U HEBOCCTAHABIIMBAIOLIME CBOMCTBA JIMCAXapUAOB Kak
CIIEICTBUE cOwIeHEeHUs IUKIa. CTpOeHNE U XMMHUYECKHE CBOMCTBA Caxapo3bl.
TexHonornueckre OCHOBBI TPOU3BOACTBA caxapo3bl. JIakTo3a U MabTO3a Kak
H30MEPBI Caxaposbl.

Monucaxapuapl. OOmee crpoeHune moiaucaxapuaoB. CTpoeHHUE MOJICKYJIIbI
KpaxMmaja, aMujio3a U aMuiIonekTuH. dusnueckue CBOMCTBAa Kpaxmala, €ro
HaXxOXJEHUE B Mpupoie U Ouosiornyeckas posib. [ukoreH. XuMUYECKHE

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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cBoiicTBa KpaxMasia. CTpoeHHE AJIEMEHTapHOTO 3BEHA IEJUII0JI03bl. BiausHue
CTpOCHHS TMOJIMMEpPHOW Ienmu Ha (U3MYecKHne W XUMHYECKHE CBOWCTBA
Hesutono3el.  ['Maponu3 1euIrono3bl, 00pa30BaHHE CIOXKHBIX 3(UPOB C
HEOPTaHMYEeCKUMH M OpPraHMYecKuMH  Kuciotamu.  llonstue 06
HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIeNke, BUcCKo3e. Haxoxzaenue B
pUpojie U OMOJIOTHYECKast PoJib LEJUTI0I03bl. O3HaAKOMIICHHE ¢ (PU3HMUECKUMHU
CBOMCTBAaMH TJTFOKO3BI (anTeYHas YIaKoOBKa, TAOJIETKH).

KucnotHblil ruponns caxapo3bl.

3HAKOMCTBO C 00pa3iiaMu MOJINCAXapUOB.

OO0HapykeHre KpaxMaja ¢ MOMOIIbI0 KaYeCTBEHHON peakiu B MeJe, XJeoe,
Horypre, MaprapruHe, MaKapOHHBIX M3IENUsIX, Kpynax.

CamocrosiTesibHas padoTa

KoncyabTanusi 1o MHAMBUAYAJIBLHOMY MPOEKTY
COop u m3yueHwe WHPOPMALMU IO TEME IPOEKTA, TOAOOP JUTEPATypHI.
CocrapneHue miaHa paboThl, OMIAr0BOE MJIAHUPOBAHUE pabOThI

Tema 1.12.
AMMHEBI, aMHHOKHCJIOTEI,
OeJIKH.

Copep:xanue y4eOHOro MaTepuasia:

Kaaccupuxanusi u uzomepusi amunoB. [lonarue 06 amunax. Ilepuunsie,
BTOPUYHBIE W TpEeTWYHble aMuHbl. Kiaccuukamus amMHHOB 10 THITY
YTIEBOJOPOAHOIO  paiMKaJla M  YHUCIYy AaMHUHOIPYyNNI B MOJIEKYJIE.
I'omonornueckue psabl MpeneabHbIX aIU(PATUYECKUX M apoOMaTHUYECKHUX
aMHUHOB, U30MEPHSI U HOMEHKJIATYPA.

XHMHYeCKHe CBOHCTBA AaMMHOB. AMUHBI KaK OPraHUYE€CKHE OCHOBAaHMS, UX
CPaBHEHME C aMMHAaKOM M JPYI'MMHM HEOPraHMYECKHMHU OCHOBaHHUSIMM.
CpaBHEHHE XUMHUYECKUX CBOWCTB aTHU(PaTUICCKUX U apOMATUIECKHX aMUHOB.
OO0pa3oBaHue aMua0B. AHWINHOBBIE KpacuTend. [IoHATHE O CMHTETHMYECKHX
BOJIOKHaX. [lonmaMupl ¥ monMaMuHble CHHTETHYECKUE BOJIOKHA.
IIpumenenne u moaydeHue amMuHoB. [lomyuenme amuuoB. PaGorer H. H.
3UHMHA.

AMHHOKHCAOTBHI. [loHATHE 00 aMUHOKMCIOTaX, HX KJIacCUPHUKALMSI U
ctpoenue. Omnruueckas  H30Mepus  o-aMHMHOKHMCIOT. HomeHnknarypa
AMUHOKHCJIOT. J/I[BOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT
u ee npuuuHsel. bunosspueie noHsl. Peaknum konaeHcanuu. [lentuaHas cBs3b.
CuHTeTnyeckre BOJIOKHA: KampoH, 5SHaHT. Kiaccudukanus BOJOKOH.
[TomyueHre aMHHOKHUCIIOT, X IPUMEHEHUE B OHOIOTHYecKast (OyHKITHSL.
beakun. benku kak npupoxasbeie monuMepsl. I[lepBuuHas, BTOpHYHA,

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- ITPy 13
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TPETUYHAsT W YETBEPTUYHAS CTPYKTypbl OenkoB. QDUOpHIUIApHBIE W
rinoOynsipHble Oenku. XMMUYEeCKHe CBOWCTBA OENKOB: FOpPEHHUE, JIeHATYpaIys,
THUAPOIN3, KadeCTBEHHBbIC (IIBETHBIC) peakiuu. buomornyeckne GyHKIHH
OenkoB, Ux 3HadeHwe. benkw kak kKommoHeHT numu. [IpoGnema GenkoBoro
TOJIOJAHUS M ITyTH €€ PeIICHHSL.

IIpakTyeckoe 3ansiTHE: «XUMHYECKHE CBOICTBA U NMOJy4YeHHe aMHHOBY.
1. Obpa3oBanue coneil anwnuHa. bpomupoBanue anunuHa. OOpa3oBaHue
cosieit rimnuHa. [lonydyeHne MeTHOM COJU TJIMIMHA.

2. Pemienue 3a1a4 Ha U30BITOK U HEJJOCTATOK

3. PaboTa ¢ 00yJaromumMu ¥ KOHTPOJIHPYIONMMH MaTepHaAIaMH.

IIpakTHYeckoe 3aHATHE: KAMHHOKHMCJIOTHI. Beakn».

1. Menatypauus 6enka. L{BeTHbIE peakiiuy OEIKOB.

2. Pemienue 3a1a4 Ha U30BITOK U HEJJOCTATOK

3. PaboTa ¢ 00yJaromumMe U KOHTPOJIHPYIONUMH MaTepHAIAMH.

CamocrosiTesibHas paboTa

Tema 1.13.
A3zoTcoaepixaiiue
TCTCPOUUKIINICCKUC
coeauneHus. HykienHoBbIe
KHUCJIOTHI.

Conep:xxanue yueOHOro MaTepuaJia

HyxknennoBble KucJa0Tbl. HyKI€HHOBbIE KHCIOTBI KakK IPUPOAHBIE
nonuMepbl. Hykneotuasl, ux crtpoenue, npumepsl. ATO u AJlD, wux
B3aMMOIIPEBPALLEHUE U poJib 3TOro mnpornecca B npupoge. [lonstue IHK u
PHK. Crpoenne JIHK, ee mepBuuHas u BTOpUuHas CTpykrypa. PaGoTer .
Kpuka wu JI. VYorcona. KoMIIeMEHTapHOCTb a30TUCTBIX OCHOBaHUM.
Perumukarmust JIHK. Ocob6ennoctu ctpoenus PHK. Tunmet PHK u wux
ouosornueckue Qpynkuuu. [lonstue o TpomuHoM koje (komone). buocunres
Ocnka B )KUBOH KjeTke. TpaHcreHHbIe (JOPMBI PAaCTEHUHN U )KUBOTHBIX.
WzroroBneHne OOBEMHBIX H  IIAPOCTEPIKHEBBIX MOJENEH  a30THUCTHIX
TreTEPOLUKIIOB.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE

['enHas nHxeHepusi 1 OUOTEXHOJIOTHSI.

CamocrosiTesibHas padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13

Tema 1.14. buomoruuecku

Coaep:xxaHue yueOHOro MaTepuaJia

OK 01, OK 02, OK 03,
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AKTHUBHBIC COCAUHCHUA.

®epmenThl. [loHATHE 0 (epMeHTaX Kak O OMOJIOTMYECKHX KaTalu3aTropax
6enxoBoit mpupoabl. OCOOEHHOCTH CTPOEHHUS M CBOMCTB B CpaBHEHHU C
HEOPraHNYeCKUMHU KaTaJn3aTopamH. Knaccudukanns (epMeHTOB.
OcoOeHHOCTH  CTPOEHHsI W CBOMCTB  ()EPMEHTOB: CENEKTUBHOCTh U
3¢ PeKTUBHOCTD. 3aBUCHMOCTh aKTUBHOCTH (PEPMEHTOB OT Temmeparypsl u pH
cpenpl. 3HadeHwe  (EPMEHTOB B  OHOJNOTMM W NPUMEHEHUE B
IIPOMBIIIICHHOCTH.

Buramunsbl. Ilonstie o BuTammuax. VX kimaccuduxanus u oO03HAuEHHE.
Hopma notpebnenus ButaMmuHoB. BogopacTBopumblie (Ha IpuMepe BUTAMUHOB
C, rpynnsl B u P) u sxxupopactBopumsie (Ha npumepe ButaMuHoB A, D u E).
ABUTaMMHO3bI, THIIEPBUTAMHHO3bI U THIIOBUTAMUHO3bI, X MPOQUIAKTHKA.
T'opmonsl. TloHsTHE 0 rOpMOHAX Kak OMOJOTMYECKH AKTUBHBIX BEIIECTBAX,
BBINOJIHAIOLINX SHAOKPHUHHYIO PETYJISALMIO KU3HEICATEIbHOCTH OPraHU3MOB.
Knaccudukanuss TOpMOHOB:  CTEPOMABI, IMPOU3BOAHBIE  AMHUHOKHUCIIOT,
NOJUMENTUAHbIE UM  OenkoBble TOpMOHBL.  OTHENbHBIE IPEICTABUTEIH:
9CTPaINOJI, TECTOCTEPOH, MHCYJINH, aJJpEHAJINH.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUC

JlexapcerBa. [IoHATHE O T€KApCTBAX KAK XMMUOTEPAIIEBTUYECKUX MperapaTax.
Kpatkue wucropuueckue CcBeIEHHUS O BO3HHUKHOBEHHMM M Pa3BUTUU
XHUMHUOTEpanuu. [ pymmsl JeKapCcTB: CyIbGaMuIbl (CTPENTOIH ), aHTHOUOTHKH
(MeHULIWJUIMH), AHTUOUPETUKH  (aclHUpUH), AaHAIBIETHKH  (QHAJIBIHUH).
MexaHu3M JIEHCTBHS HEKOTOPBIX JICKAPCTBEHHBIX IIPEIapaToB, CTPOSHHE
MOJIEKYJI, MPOTHO3MPOBAHHE CBOICTB Ha OCHOBE aHaIU3a XHUMHUYECKOTO
CTpOCHUSI. AHTUOMOTHKH, X KJIacCU(UKAIUS 110 CTPOSHHIO, THUITY U CIIEKTPY
neiictBus. bezomacHble cmocoObl MPUMEHEHHUSI, I€KaPCTBEHHBIE (JOPMBI.
HcnpiTanne pacTBOPUMOCTH aJpeHAIMHA B BOJIC ¥ COJITHOM KHUCIIOTE.
OO6Hapy’keHHe acipruHa B TOTOBOH JIEKapCTBEHHOM hopme.

CamocrosiTesibHas padoTa

OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13

Tema 1.15. 'eneTnueckas
CBSI3b

Conep:xaHue y4eOHOro MaTepuaJia

Knaccudukanust peakiuii B opranndeckor xumun. Kinaccudukarus peakiuia
0 M3MEHEHHUIO B CTPYKType cyOcTpara (IpUCOEAMHEHHUE, OTIIEIUICHHUE,
3aMelIeHre,  M30MepH3alus) W THIOY  peareHra  (paauKajbHBIC,
HYKJICOPHIIbHBIE, YIEKTPODUIIbHEIC).

IIpakTuyeckoe 3ansaTHe: «l'eHeTMYeckass CBSI3b  OPraHUYeCKHX
coeIHHEeHU I

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPG 12
[TPy O1- [TPy 13
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1. 3yueHne reHeTHYECKOU CBSI3M MEXKy OPTaHMYE€CKUMHU BELIECTBAMU.

2. Pemenue nienouek nNpeBpalieHNil Ha FTEHETUUYECKYIO CBSA3b MEXKIY KilaccaMu
OPraHWYECKUX COEJIMHEHUN C COCTABICHHMEM HA3BaHUM OPraHUYECKHUX
COCIMHECHUM 110 TPUBUAJIBHOM WM MEXKIyHAapOJHOM CHUCTEMaTUYECKOU
HOMEHKJIaType. PemieHne pacueTHbIX 3a7a4 MO YPaBHEHUSAM pEAKUUN C
y4acTUEM OPTaHUYECKUX BEILIECTB.

CamocrosiTesibHas paboTa

Paszpnen 2. O01masi M HeOpraHu4ecKasi XUMHS

Tema 2.1.
CrpoeHnue atoma.

Conep:xaHue y4eOHOro MaTepuaJia

ATOoM — cjoxkHasi yacTuua. J(oka3aTenbCTBa CIOXKHOCTH CTPOCHHS aToMa:
KaTOJMHbIE W PEHTTCHOBCKHME Jyud, (oTodddeKT, paanoakTUBHOCTD,
anektponus. [Imanerapuas monens atoma 3. Pesepdopaa. Ctpoenue aroma 1o
H. bopy. CoBpemeHnHbIe TpeACTaBIeHHs O cTpoeHnn atroMa. KopmyckysipHo-
BOJTHOBOM JTyain3M 4acTHUI] MUKPOMUDA.

CoctaB aromHoro siapa. HykioHbl: mpOTOHBI M HEUTpOHBI. M30TOmBI M
HYKJIUJBL. Y CTOMYUBOCTD sIZIEP.

DJIeKTPOHHAs1 000J10uKa aToMOB. [loHsATHE 00 3JIEKTPOHHON OpOWTAIM U
3JIEKTpOHHOM obOisiake. KBaHTOBBIE yHca: riiaBHOE, OpOUTaIbHOE (M0O0YHOE),
MarHuTHOE M cHuHOBoe. PacmpezneneHue 3J€KTPOHOB IO JHEPreTUYECKUM
YPOBHSIM, TIOMYPOBHSM W OpPOHUTANsIM B COOTBETCTBUM C TPHUHIIUAIIOM
HaWMEHbIIIEeH sHepruu, npuHimnoM llaynu u npaBusiom ['yHaa. DneKTpOHHbIE
KOH(UTYpaAIIMM aTOMOB XUMUYECKHX JIIEMEHTOB.

CamocrosiTesbHas padora

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- ITPy 13

Tema 2.2. [lepuoanyeckuii
3akoH u Ilepuoauyeckas
CHCTEMA XUMHMYECKHX
snemenToB JI.HA.
Menpgeneena.

Copep:xanue y4eOHOro MaTepuaJia

OTkpeiTHE NEPHOAMYECKOr0 3aKkoHa. [Ipeanoceliky:  HakoIJIEHHE
¢dakTonmormueckoro mMarepuana, pabotel mpemmectBeHHukoB (M. B.
HeGepeiinepa, A. O. lllankyprya, [x. A. Hetonenzca, JI. FO. Meiiepa), che3n
xumukoB B Kapicpys, nmuuHoctHbele kauectBa Jl. Y. MenneneeBa. OTKpbITHE
J. . MenneneeBrsim Ileproauyeckoro 3aKoHa.

Ilepuonnuecknii 3akoH u crpoeHre artoma. COBPEMEHHOE MOHATUE
XMMHMYECKOTO 3JIeMeHTa. 3akoHoMepHocTs [. Mozmu. CoBpemeHHas
¢dopmynupoBka Ilepmogmueckoro 3akoHa. Ilepwmoamueckas cucrema u
cTpoeHue aroma. M30Tombl, OCHOBHOE U BO30Y)KJIEHHOE COCTOSHHE aToMma,
ruOpuan3aysl aTOMHBIX  OpOHUTANEH. Knaccudukamuss XuMHUECKUX
IEMEHTOB (s-, p-, d-anemeHTtsbl). BaneHTHble 351eKTpOHBI. BaneHTHOCTb.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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@u3HUECKUil CMBICT MOPSAIKOBOIO HOMEpPA 3JEMEHTOB, HOMEPOB TPYyNIbl U
nepuona. lleproguyeckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB: PajJnyca aToMa;
SHEPIMM HMOHHU3ALUU; AJIEKTPOOTPULATENBHOCTH. [IpudunHBl HM3MEHEHus
METAJUTMYECKUX W HEMETaUIMYEeCKHX CBOMCTB JJIEMEHTOB B TpyIax H
nepuojax, B TOM 4HcIe OOJNBIIMX U CBEpXOOJbIIUX. 3HAYEHUE
[Tepronnueckoro 3akoHa u [lepruoanyeckoi CUCTEMBI XUMUYECKUX JJIEMEHTOB
J. 1. MenneneeBa AJisl pa3BUTHSI HAYKM U TOHUMAHUSI XUMAYECKON KapTUHBI
MHUpa.

CpaBHEHME CBOMCTB IPOCTHIX BEIIECTB, OKCUIOB U TUAPOKCHJIOB 3JIEMEHTOB
III mepuona.

IIpakTuyeckoe 3ansaTue: «Ilepnoguyeckuii 3aK0H U CTPOEHHE ATOMAa»

1. CocraBieHne SJEKTPOHHBIX KOH(QUTYypamuii aTOMOB XHUMHYECKHX
snemMeHToB 1—4 nepuoaos.

2. XapaKkTepHuCTHKAa XUMUYECKHIX JJIEMEHTOB M UX COSMHECHUH TI0 TTOJI0KCHHUTO
B [IC

2. Pemenue 3a1anuii Ha UCTIOIB30BAHNE XUMUYECKOW CHMBOJIMKH W Ha3BaHUM
COEIMHEHUI 0 HOMEHKJIIAType MEXKIyHAPOIHOTO COI03a TEOPETUUECKON U
MIPUKJIATHON XUMUH U TPUBUAIBHBIX HA3BAHHUM JUISI COCTABJICHUS XUMHUECKHUX
(hopMyJT IBYXaTOMHBIX COEAMHEHUH (OKCHIOB, CYIb(UIOB, TUAPHUIOB U T.I1.) U
JIPYTUX HEOPTAHUYECKUX COCTMHEHUHN OTIENIbHBIX KIIACCOB.

IIpakTuyeckoe 3ansitue: «llepuoguyeckoe wW3MeHeHHe  CBOMCTB
3JIEMEHTOB: paamnyca aToma; IHEpPruu HOHM3AIUN;
JIEKTPOOTPUIIATEIbHOCTH»

1. CpaBHEHHE AIEKTPOOTPHUIATEIIBHOCTU M PAINyCa aTOMOB B MIEPUOIUYECKOM
CHCTEME DJIIEMEHTOB.

2. Pemenne 3amau

CamocrosiTesibHas paboTa

Tema 2.3. Ctpoenue
BellecTBa. XUMUYECKast
CBSI3b.

Coaep:xkanue y4eOHOro MaTepuasa

IlonsiTHEe 0 XUMHYECKOH CBSI3U. THIIEI XMMHYECKMX CBS3€H: KOBaJICHTHA,
HOHHAas, MCTAJIJIMYCCKAasa U BOI[OpO,Z[HaH.

KoBanenTHasi xumMuuyeckasi cBsi3b. /[Ba MexaHu3ma oOpa3oBaHHS ATOU
CBSI3U: OOMEHHBI M JOHOPHO-AaKUENTOPHBIH. OCHOBHBIE MapaMETpPhbl 3TOrO
TUTIA CBS3U: JJIMHA, TPOYHOCTH, YTOJ CBS3M WM BaJeHTHBIN yroj. OCHOBHBIC
CBOﬁCTBa KOBaHeHTHOﬁ CBA3U: HACBIILICHHOCTD, HOJISIpI/IE}yeMOCTB )41 HpO‘{HOCTB.
DIIEKTPOOTPUIIATEILHOCTh U KJIAaCCH(UKAIMS KOBAJICHTHBIX CBS3EH IO ATOMY

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13
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MPU3HAKY: TTOJISIPHAS M HETOJIsIpHAs KOBAICHTHBIE CBS3U. [10sIpHOCTE CBS3M U
MOJIIPHOCTh MOJIEKYJbl. Croco0 MepeKphIBaHUs AJICKTPOHHBIX OpOHWTaNed u
KJIacCU(UKAIMsT KOBAJICHTHBIX CBS3EH IO ATOMY NPHU3HAKY: G- M T-CBS3H.
KpaTHOCTh KOBAJICHTHBIX CBSi3el M KIACCU(PUKALUSA MX IO 3TOMY IMPHU3HAKY:
OJIMHApHBIE, IBOWHBIC, TPOWHBIC, MOJYTOPHbIE. THUIBI KPHUCTAUNIMYECKUX
pPEUIETOK y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE M MOJICKYJISPHBIE.
®u3NYECKNEe CBOMCTBA BEIIECTB ¢ ATUMH KPUCTANIMYECKUMHU PEIIETKAMH.
HNonnas xummnueckasi cBsisb. KpaliHuil ciayuyall KOBaJI€HTHOW MOJSPHON
cBs3u. MexaHu3M 00pa3oBaHUsT MOHHOUM CBs3U. MOHHBIE KpHCTAIITUYECKHE
PEUIETKU U CBOMCTBA BEILIECTB C TAKUMU KPUCTATIAMH.

MeTtajqanyeckass XuMudeckasi cBsizb. OcoOBIM THI XHMHYECKOH CBS3M,
CYLIECTBYIOIIMII B MeTaJylax MW cIjaBax. Ee oTIMuuMsg M CXOJCTBO C
KOBAJICHTHOM M HOHHOM cCBs3siMH. (CBOMCTBa METaNIMYECKOM CBSI3H.
Meramnueckue KpUCTANIMYECKHE PEHIETKU U CBOWCTBA BEIIECTB C TaKUMHU
KpHUCTaJIaMHU.

Boaopoanas xumuyeckas cBsa3b. MexaHu3m oOpa3oBaHus Takoil cBsizu. Ee
KJIacCU(PUKALMS: MEXKMOJEKYISIpHAs W BHYTPUMOJEKYJISPHAS BOJOPOIHBIC
CBs3U. MoJeKyIsipHble KPUCTALIMYECKUE PEIIETKH JIsi 3TOr0 THUIA CBSI3U.
®u3nYecKre CBOKMCTBA BEIIECTB C BOJIOPOJHOM CBA3BIO. buonorndeckas posib
BOJOPOJHBIX CBsI3ed B OpraHu3aluu CTPYKTyp OuomonumepoB. EnunHas
NpUpoAa XMMHUUYECKUX CBSI3€H: HAIMYME PA3JIMYHBIX THUIIOB CBSI3€ B OJTHOM
BEILIECTBE, MIEPEX0/] OJTHOTO TUIIA CBI3U B APYroM U T. 1.

IIpakTuyeckoe 3aHATHe: «BUAbI XHMHMYECKOM CBSI3H: KOBAaJICHTHAasl
(oOMeHHBIiT ¥ JOHOPHO-AKIENTOPHBLIH MeXaHM3Mbl OOpa3oBaHus),
HOHHAsI, MeTALJINYECKas, BOAOPOAHASD)

1. Pemienue 3aga4 Ha onpeieJICHUE TUIIA XUMUYECKOU CBSI3H.

2. Pemenue 3amay Ha HaxXOXKAeHUE OOBEMHON U MacCOBOM JIOJIM KOMIIOHEHTOB
CMECH, MaCcCOBOM 10U IIPUMECEM.

CamocrosiTesibHasA padoTa

Tema 2.4. CteneHn
OKHUCJICHUSA

Conep:xaHue yueOHOro MaTepuaJia

Crenenb okuciaenus. OrnpeneiacHuss TMOHITHH «CTENEHb OKHUCIICHUSD.
CpaBHEHHME CTENEHW OKUCICHUA W BajeHTHOCTH. OmpenereHue CTeneHu
OKHUCJIGHUS DJIEMEHTOB B OWHApHBIX M OpPraHMYECKUX COCAMHEHUSX.
Cocrasierne Gopmyn OMHAPHBIX COCTUHEHHH, OOINK CITOCOO MX HAa3BaHUIA.
bunapHble coeMHEHHS METAJUIOB M HEMETAJUIOB: OKCHJbI, XJIOPHUJBI,

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
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cynbduasl u p. CocraBieHne ux Gopmyi.

CamocrosiTesibHas padoTa

KoHcynbTanusi mo HHIAMBUAYAJIHLHOMY MPOEKTY

CTpyKTypa WUCCIIeIOBATeNbCKONH paboThl. TpeOoBaHUS K CONCPKAHUIO H
oopmieHuto. SI3bIK ¥ CTUIIb TEKCTA UCCIIEOBATENILCKOM paboThl. PaboTa Han
BBCJICHUCM.

TPy 01- ITPy 13

Tema 2.5. Knaccuduxarus
BemiecTB. [IpocTeie
BEILECTBA.

Coaep:xaHue yueOHOro MaTepuaJia

Knaccupukauus Heopranmyeckux BemecTB. HoMmeHkiarypa u Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB HCXOJ M3 WX XUMHYECKOH (HOpMynbl WU
COCTaBJIEHME XUMHYECKOW (OpMyINIbI MCXONs W3 Ha3BaHWs BEIIECTBAa IIO
MEXKIYyHapOJHOW M TPUBHAIBHOM HOMEHKIaType. IIpocTeie U ciloXkHBIE
BEILIECTBA. Oxcunpl, ux kinaccuuxamus. [uapokcuasl (OCHOBaHUS,
KHCIIOPOJICO/ICpIKAIIE KUCTIOTHI, aM(OTepHbIE TUAPOKCHUIBI). KHUCIOTHI, UX
kinaccudukanua. OcHoBanus, ux kinaccupukauus. Conu cpenHue, KUCIbIE,
OCHOBHBIE U KOMILUIEKCHBbIE. KpucTammoruaparsl.

Memannot. [1onoxeHne METAIIOB B TIEPUOIUUECKON CUCTEME U OCOOEHHOCTH
CTpoeHUs UX atoMoB. [IpocThie BemecTBa — MeTalIbl: CTPOCHUE KPUCTAIIIIOB
Y METAJUNIMYECKasi XUMUYECKas CBSI3b. DJIEKTPOXUMUUYECKHUMN Psif HAMPSHKEHUS
MeTtaoB. Obmue pusndeckre cBOMCTBA METAIIIOB M UX BOCCTAHOBUTENIbHBIE
CBOMCTBA: B3aUMOJICMCTBHE C HEMETaUIaMH (KHUCIOPOAOM, TajlOTeHAMH,
Cepoli, a30TOM, BOJOPOJIOM), BOJIOH, KHCJIOTAaMH, pacTBOpamMH COJEH,
OpPTaHMYECKMMHU BEIIECTBAMHU (CIHpPTaMH, TajoreHaJIKaHaMmu, (HEHOJIOM,
Kucnotamu), mienodamu. OKCUABI U TUAPOKCHIBI METAIIOB. 3aBHCHUMOCTh
CBOMCTB ATUX COCIUHEHUW OT CTENECHEW OKHCIICHHUS METAJJIOB. 3HAaueHUe
METAJUIOB B IPUPOJIE U KU3HU OPTaHU3MOB.

Koppo3uss meramnoB. Ilonarue koppo3un. XuMHUYECKass KOPpPO3Hs.
DnexTpoxumuueckas Koppos3us. CrocoObl 3aluThl METAIOB OT KOPPO3HH.
UepHas 1 LIBETHAsI METAJUTY PrHs.

O0mme cmocodbl moMy4eHHs: MeTaJIo0B. MeTtamasl B NpUpoOJE.
Mertamtyprust ¥ €€ BUIIbI: IUPO-, THUIPO- U ICKTPOMETALTYPrHsi. DIEKTPOIU3
pacIiiaBoB M pacTBOPOB COEIAMHEHMM METAIJIOB M €ro IMPaKTHYECKOEe
3HAYEHUE.

Hememannw. Ilonoxenue HemerauioB B Ilepuoanueckont  cucreme,
0COOEHHOCTH CTPOEHHUS UX aTOMOB. DJIEKTPOOTPUIIATEILHOCTh. biaropoansie
ra3pl. JJIEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJHBIX Ta30B M OCOOEHHOCTH HX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- ITPy 13
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XUMUYECKUX U (PU3UYECKUX CBOMCTB. Hemeramisl — mpocThie BemecTBa. Mx
aTOMHOE€ U MOJIEKYJISIPHOE CTpOoeHue uX. AJTOTponus. XUMHUYECKUE CBOHCTBA
HeMeTauI0B. OKHUCIHTENbHBIE CBOMCTBA: B3aMMOJEHUCTBUE C METaJLUIAMH,
BOJIOPOJOM, MEHEE HIIEKTPOOTPUIIATEIbHBIMA HEMETAJJIaMU, HEKOTOPBIMU
CJIOKHBIMU BEUIECTBaMH. BOCCTaHOBHUTEIBHBIE CBOWCTBA HEMETANIOB B
peakuusx ¢ GTopoM, KUCIOPOIOM, CIOKHBIMH BEIIECTBAMU — OKHUCITUTEISIMU
(a30THOM U CepHOI KUCTOTaMH | JIp.).

OzHakoMJieHHE C OO0pa3lamMu MPEICTaBUTENCH KIACCOB HEOPTaHMYECKUX
BEILIECTB.

OszHakoMyieHHEe C oOpa3laMu TMPEACTaBUTENCH KJIacCOB OPTaHUYECKUX
BEILIECTB.

O3HakoMIJIEHHE C KOJIJIEKIIUEH Py .

[Tony4yenue kucinopoaa u ero CBOMCTBA.

[Tony4yenue BOOpOIa U €r0 CBOKCTBA.

[Tony4yenue naacTUUecKor cepbl, XUMUYECKHE CBOMCTBA CEPHI.
B3anmMopencTBre METaIIIOB C pacTBOPaMU KHUCIIOT U COJIEH.

CBoiicTBa yriisi: aAcOpOIIMOHHBIC, BOCCTAHOBUTEIIHHBIC.

B3aumopeicTBue NUHKA UM aJTIOMUHUS C pACTBOPAMU KUCJIOT U LIEIOYEH.
OkpammBaHve IUIAMEHM KaTHOHAMHU WICJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJJIOB

IIpakTuyeckoe 3aHsATHE: «XHMHYECKHE CBOMCTBA META/LIOB H
HeMeTaJJIOB)

1. B3anmoelicTBre METAIIOB C BOJOH, KMCIIOTAMH U COJISIMH

2. B3aHMOHeﬁCTBH€ HEMCTAJIJIOB C HpOCTbIMI/I 1 CJIOKHBIMU BCIICCTBAMUAU

3. PemeHne 53KCOEPUMEHTAIBHBIX 3a7ady 10 CBOWCTBAM XHMHUYECKUM
CBOMCTBAM METAJUJIOB M HEMETAJIOB, MO PACHO3HABAHMIO U TOJYYECHHIO

COCJIMHEHHUI METAJIJIOB M HEMETAJIJIOB.

CamocTosiTesibHasi padoTa

Tema 2.6.
(OCHOBHBIE KJIACCHI
HEOPraHMYECKUX H

OpPraHUYECKUX COEIUHEHUIA.

Conep:xxanue yueOHOro MaTepuaJia

Bonoponnbie coenumHenuss HeMerasuioB. [lonyueHue ammuaka U
XJIOPOBOJIOPOJA CUHTE30M U KOCBeHHO. Du3nyeckue cBoicTBa. OTHOLIEHHE K
BOJI€: KUCJIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuapl W aHTHAPHIBI KapOOHOBBIX KHCJIOT. HeconeoOpasyromme u
coyieoOpa3yromne okcuabl. KucioTHeie OKcuibl, WX cBOWCTBA. OCHOBHBIC

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- TTPG 12
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OKCHJIbI, UX CBOHCTBAa. AMGOTEpHBIE OKCHJBI, UX CBOMCTBA. 3aBUCHMOCTH
CBOWMCTB OKCHJIOB METAJJIOB OT CTETICHU OKHUCICHUS. AHTUIPUIBI KapOOHOBBIX
KHCJIOT KaK aHaJOTd KHCIOTHBIX OKCHJIOB.

Kuciaorsl opranuveckne u Heopranmveckue. Kuciorel B CBeTe TEOpUH
AJIEKTPOJIUTUYECKON aucconuanuu. KHCIOTBI B CBETE€ MNPOTOJIUTHYECKOU
teopun. Kiaccudukanusi opraHu4ecKiuX U HEOpraHuveckux kucior. Oourme
CBOICTBA KHUCJIOT: B3aMMOJICICTBHE OPraHUYECKUX M HEOPraHUYECKUX KHUCIIOT
C MeTaUlaMH, OCHOOBHBIMH U aM(OTEPHBIMH OKCHIAMH U THUIPOKCHIAMH,
colsiMHM,  OOpa3oBaHWE  CJOXHBIX  3pupoB. OCOOEHHOCTH  CBOMCTB
KOHLICHTPUPOBAHHOM CEPHOM U a30THOU KHUCIIOT.

OcHoBaHus opraHuyeckre U Heopranmyeckre. OCHOBaHUS B CBETE€ TEOPUU
3IEKTPOJUTUYECKON Auccouuanu. OCHOBAHHS B CBETE NPOTOJIUTUYECKOU
teopun. Krmaccudukamuss OpraHUYECKUX W HEOPTraHWYECKUX OCHOBAHHI.
XUMHYECKUE CBOWCTBA WIEJIOUYEH M HEPACTBOPUMBIX OCHOBaHMU. CBoONCTBa
OCCKUCITOPOAHBIX OCHOBAaHWI: aMMHMaka W aMUHOB. B3aumMHoOe BiIMsSHUE
aTOMOB B MOJIEKYJIC aHUJIMHA.

AMdoTepHble  OpraHM4YecKHe M  HEOPraHW4ecKHe  COeJIMHEHHUSI.
AMdoTepHbIE OCHOBaHUS B CBETE MPOTONUTUYCCKON Teopun. AM(POTEPHOCTH
OKCHJIOB M THUAPOKCHUIIOB TMEPEXOJHBIX METAJJIOB: B3aMMOJCHCTBHE C
KHCIIOTaMU M IICIOYaMHU.

Coau. Knaccudpukamuss u XuMHUYeCKHe CBoicTBa cojeil. OcobeHHOoCTH
CBOWCTB COJIEM OPTaHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

I'eHeTnueckas cBSI3b MeXKAY KJIACCAMU OPTaHUYECKHX U HEOPraHUYeCKHX
coenfuHeHui. [IoHATME O TEHETHMYECKOM CBS3M W TEHETHYECKUX psaax B
HEOPTraHUYECKOW W OpraHWYeCcKON XWMuH. [ eHeTHUecKue psapl MeTauia (Ha
MpuMepe KalblUsg ¥ Kelle3a), HeMeTaa (Cepbl U KPEeMHHUsI), TEPEXOIHOTO
anemeHTa (uuHKa). ['eHeTWyeckwe psiabl W TEHETHYECKass CBSI3b B
OpraHN4YeCKOM XMMHH. ENTMHCTBO MHUpa BELIECTB.

Peakmus «cepeOpsiHOTO 3epKayiay It MypaBbUHOW KHCIIOTHI.
B3aumonelictBue pactBopa TUIPOKCHIA HATPUS C KHUCIOTHBIMU OKCHIAMH
(oxkcugom dochopa (V)), amdorepHbIMU THUAPOKCHUAAMH (THAPOKCHIOM
[IMHKA).

BzaumopeiictBue amMMuaka ¢ XJIOPOBOJAOPOAOM M BOJON. AHAIOTMYHO JIs
METHJIaMUHA.

B3anmopaeicTBue aMUHOKHUCIIOT ¢ KUCIOTaMu W T1ienodamu. OCyIeCTBICHUE

TPy 01- ITPy 13
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NEPEX00B:

Ca — CaO — Ca3(P0O4)2 — Ca(OH):

P — P205 — H3PO4

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

ITomyuyeHune u CBOMCTBA YIIIEKUCIIOTO rasa.

CBoiicTBa COJISTHOM, CepHOM (pa30aBICHHON) U YKCYCHOM KUCIIOT.
B3aumopetlictBue ruapoxcuna HaTpus ¢ consiMu (cynbdarom memu (II) u
XJIOPUJOM aMMOHHS).

IIpakTnueckoe 3ansiTne: «KOKcHAbl. XHMHYECKHE CBOHCTBA OKCHI0B»

1. CocraBneHue ypaBHEHUI XUMHUYECKUX PEAKLUN C y4acTHEM IMPOCTBIX U
CJIOKHBIX HEOPraHMYECKHX BEIIECTB: OKCHJIOB METAJUIOB U HEMETAJUIOB.

2. Penienue pacueTHbIX 3aJau.

IIpakTnyeckoe 3anaTHE: «OCHOBAHUS OPraHNYeCKHe U HeOPraHUYecKHe.
AM@poTepHbIe OPraHuYecKUue U HEOPraHuYecKHue coeTHHEeHH s

1. Pa3noxeHue ruipoKCcHia MeIu.

2. [Tonyuenue u aMmdoTepHbIC CBONCTBA THJIPOKCHIA ATFOMHUHUSI.

IIpakTnyeckoe 3ansiTue: «Kucaors»

1. ITony4yeHue XI0poBOIOPOJA U COISTHOM KUCIOThI, UX CBOWCTBA.
2. [lonyyeHnue aMMuaka, €ro CBOMCTBA.

2. Pemienue pacueTHbIX 3a7ay.

3. PaboTa ¢ 00yJaromumMe ¥ KOHTPOIHPYIONMMH MaTepHAIaMH.

IIpakTuyeckoe 3anaTue: «Coun. 'eHeTHYeCKasi CBSA3b MEKIY KjaaccaMH
OpraHHYecKNX U HEOPraHUYECKUX COeTNHEeHMIN

1. PerieHue 1ienoYek XuMHUECKUX ypaBHCHHUI

2. Pabota ¢ 00ydJarmuMu 1 KOHTPOJIUPYIONUMHU MaTCPUATIAMH.

CamocTrosiTesbHast padoTa

Tema 2.7. Kommiekcusie
COEIUHEHUS

Conep:xanue yueOHOro MaTepuaJia

Kommexkcoo0pasoBanne #  KOMIUIEKCHbIe coeaumHeHusi. (CrtpoeHue
KOMIUIEKCHBIX ~COEIMHEHMH: KOMIUIEKCOOOpa3oBaTelb KOOPAUHALMOHHOE
YHMCIO, JIMTaHAbl, BHYTPeHHsIsI W BHewmwHsAs cdepsl. Kiaccuduxanms
KOMIIJICKCOB: X€J1aThl, KaTHUOHHEBIC, AHHUOHHBIC n HeﬁTpaHLHBIG,
aKBAaKOMILJIEKChl, aMMHAKaThl, KapOOHWIb MeTauloB. HomeHkiarypa
KOMIUIEKCHBIX COEJMHEHWH M HMX XHUMHUYECKHE CBOWCTBA (HA TIpUMEpE
TMJIPOKOMILJICKCOB IIMHKA M aJIOMUHMHMA). Jluccouuanusi KOMIIJIEKCHBIX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
I[IK 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPG 12
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coequHennil. [loslydyeHrne KOMIUIEKCHBIX OpPTraHMYECKUX M HEOPTraHUYECKUX
COEIUHEHUN.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUEC

3HaueHUE KOMIUJIEKCHBIX COEAMHEHHWH M UX pojb B mpupone. [IpumeHeHue
KOMILUIEKCHBIX COCIMHEHUI B MEAMIIMHE.

CamocrosiTesibHas padoTa

Tema 2.8.
XUMUYECKUE PEAKITUU.

Conep:kanue y4eOHOIro MaTepuaJa

[lTonsatne o XuMHYecKOoW peakuuu. Peaknwm, wuaymue 0€3 H3MEHEHUs
KAueCTBEHHOIO0 COCTaBa BEIIECTB: AJUIOTPONM3AalMs W HM30MEpHU3aLus.
Peaknun, naymume ¢ M3MEHEHHMEM COCTaBa BEIIECTB: IO YUCIY M XapakTepy
pearupyromux U 00pa3ylomMXcsi BeUIeCTB (Pa3loKeHUs, COCIMHEHUS,
3aMelleHusi, OOMEHa); MO HU3MEHEHHUIO CTEeNeHEeW OKHUCIEHUS JIIEMEHTOB
(OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE U HEOKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peakmum); mo TeroBoMmy 3dhdexTy (3K30- M IHAOTEpMHUYECKHE); 1o ¢daze
(roMo- ¥ TeTeporeHHbIe); M0 HAMpaBICHHUIO (0OpaTHUMbIE 1 HEOOPATUMEIE); TI0
WCIOJIb30BAHUIO KaTalln3aropa (KaTaJUTHUYEeCKHEe M HEKAaTaTUTHYECKHE); IO
MeXaHu3My (paJlKaabHbIe, MOJICKYJISIPHbIC U HOHHBIE).

BeposiTHOCTHL NMpOTeKAHUS XMMUYECKHUX peakuuil. BHyTpeHHs sHeprus,
sHTanbIMA. TeruioBod 3¢ddekr xumuueckux peakuuit. TepmMoxumHuyecKue
ypaBHeHUs. CTaHapTHAs SHTAIBINS PEAKIMi 1 00pa30BaHUs BEIIECTB. 3aKOH
I'. K. I'ecca u ero ciaenctBus. DHTPOIUS.

Cxopocth xumuueckux peakumid. [lonstue o ckopoctu peakunuii. CKOpoCcTh
TOMO- M T€T€POreHHON peakuuu. JHeprus akTuBanuu. dakTopsl, BIUAOLINE
Ha CKOPOCTh XUMHYECKOM peakumu. [Ipupoma pearmpyrommx BeIlIECTB.
Temmneparypa (3akoH Banr-I'odpda). Kounenrpaums. Karamuzatopsr u
KaTaJIu3: TOMO- U T€TEPOreHHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C
HEOPraHMYECKUMH KaTajlu3aTopaMu. 3aBHUCHUMOCTb CKOPOCTH pEaKkUMi OT
MMOBEPXHOCTH CONPUKOCHOBEHUS PEArnpyIOUX BEIIECTB.

O0paTuMOCTh XMMHYECKHX peaknuii. XuMnueckoe papHoBecue. [lonstue
O XMMHYECKOM paBHOBECHMHU. PaBHOBECHbIE KOHILIEHTpaUWH. J[MHAMHUYHOCTH
XMMHUYECKOr0 paBHOBeCHs. DaKTOpHl, BIMUAIOIINE HA CMEIEHUE PAaBHOBECHS:
KOHIIEHTpalus, AaBieHue, reMneparypa (npunuui Jle [llarennbe).

CamocTosiTesibHast padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13

Tema 2.9.
JlucniepcHble CUCTEMBL.

Conep:xanue yueOHOro MaTepuaJia

IlonsiTue o qucnepcHbIX cucremax. Knaccudukanuus AUCIEPCHBIX CUCTEM B

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
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3aBUCHMOCTH OT AarperaTHoro COCTOSHUSI JHUCIIEPCHOHHOM cpeabl |
JHCTIepcHOM (a3bl, a Takke NO pasMmepy HX uacTul. I 'pyOomaucrepcHble
CUCTEMBI: SMYJIbCUH U CYCHEH3UU. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJIOUIHbIE
(301 M TenM) W HMCTUHHBIE (MOJICKYJIIPHBIE, MOJIEKYJSPHO-UOHHbBIE U
noHHeie). Oddexr Tunmans. Koarymamuss B KOUIOMTHBIX pacTBOpax.
Cunepesuc B Telsx.

3HaYeHMe JAWCNEPCHBIX CHCTEM B JKHBOH M HEXXUBOW mpupoae H
NPAKTHYECKOH KM3HN YeJ0BeKa. OMYJIbCUU U CYCIIEH3UH B CTPOUTEILCTBE,
MUIIEBON MPOMBIIIJIEHHOCTH, KOCMETHKE. brojornueckue 1 TeXHOJIOTHYECKUE
30/1M. 3HAuU€HWE Tejell B OpraHu3aluu S>KMBOW MaTepuu. buosornyeckue,
nuiieBsle, kocMerndyeckue renu. CuHepe3nc Kak (DakTop, Onpeaesstonuil
CPOK I'OJJHOCTH IPOAYKIIMH HA OCHOBE TEJIeil.

[TonydyeHue cycneH3uu cepbl U KaHU(OIH.

[TonmyuyeHne aMyIbCUU PACTUTEIBHOTO Macia u OeH3071a.

[Tonyuenue 3051 kpaxmaia. [lomyuenue 3055 cepbl U3 THOCYIb(aTa HATPUS.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNE

OMyJbCUH U CYCHEH3UM B MEIUIMHCKOM NMPOMBINUIEHHOCTH. MeauIMHCKHUE
30/1M. 3Ha4YeHHE Tejiell B OpraHu3alMy KMBOW MaTepuu MeauIMHCKHUE Tellu.
CBepThIBaHHE KPOBU KaK OMOJIOTHYECKUN CHHEPE3HC, €r0 3HAYCHHUE.

CamocrosiTesibHas padoTa

KoncyabTanusi 1o MHAMBUAYAJIBLHOMY MPOEKTY
Pabora Hag OCHOBHBIM conepkaHueM paboThl. COCTaBICHHE TE3UCOB TEKCTA.
OdopmiieHne TeKCTOBOM yacTu paboThI O TPeOOBAaHUIM YUEOHOTO 3aBeIeHUS

IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13

Tema 2.10.
PacTtBOpBI.

Conep:xanue yueOHOro MaTepuaJia

IlousitHe o0 pacrBopax. @PU3HMKO-XMMHYECKAs IPUPOJA DPACTBOPECHUS H
pacTtBOpoB. B3ammoneicTBUE pacTBOPUTENS M PACTBOPEHHOTO BEILECTBA.
PactBopumMocTh BemiecTB. CriocoObI BBIpaKEHHUsT KOHIICHTPAIIMM PacTBOPOB:
MaccoBasi 10Ji1 paCTBOPEHHOIO BelIeCTBa (IIPOLIEHTHAs ), MOJIIpHAsl.

Teopusi 3JIEKTPOJUTHYECKONH aucconuanuu. MexaHu3Mm auccouualuu
BEILIECTB C PA3JIMYHBIMU TUIIAMH XHUMHUYECKHUX CBsI3eH. BKilag pycCKkux ydeHbIX
B Pa3BUTHE MPEICTABICHUNA 00 AIEKTPONUTHYIECKON auccoranui. OCHOBHBIC
MOJIOKEHUsT ~ TEOPUM  DIIEKTPOIUTHYECKOM  nucconmanuu.  CrerneHb
ANEKTPOIIUTUIECKON AMCCOUai U (akTopbl ee 3aBUCUMOCTH. CHUIIbHBIC U
cpeaHue IeKTposuThl. Jluccormanus Boasl. Bonopoansiil moka3arens. Cpena
BOJHBIX PAaCTBOPOB AJICKTPOIUTOB. Peakiuu oOMeHa B BOJHBIX PacTBOpPax

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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JNEKTPOJIUTOB.

I'uaposn3 kak 00MeHHBIH npouecc. HeoOpaTumblil THIPOIN3 OpraHUYECKUX
U HEOPraHWYECKUX COCIMHEHUHM M €ro 3HAa4eHHE B IIPAKTHYECKOU
NesTeIbHOCTH uenoBeka. OOpaTumblii ruaponu3 coned. CTymneH4artbli
runpoaus. IlpakTnueckoe nmpuMeHeHHe THAPOau3a. ['MApOIN3 OpraHuYecKux
BemiecTB (OEIKOB, JKUPOB, YIJIEBOJOB, MOJMHYKIEOoTHAOB, AT®) u ero
Ouosiornyeckoe M TMpakTU4eckoe 3HadeHue. OMblIeHHe >XUpoB. Peakuus
TepUPHUKALHH.

CpaBHeHHE 2IEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB.

CwMerieHue paBHOBECHS TUCCOIUAIINN CITAOBIX KUCIIOT.

WHauKaTOphl 1 N3MEHEHNE UX OKPACKHU B Pa3HBIX CPEAAX.

CepHOKUCIIBIN U (pepMEHTATUBHBIN THAPOIIU3 YTIIEBOJIOB.

I'mpponns kapOoHATOB, Cylb(ATOB M CHUIMKATOB IIEJOYHBIX METAJJIOB;
HutpaToB cBuHUA (I1) mnm uuHKa, XJI0pHIa AMMOHUS.

XapakTep JUCCOMAalUU Pa3In4YHbIX THAPOKCUIOB.

[IpuroToBieHue pacTBOPOB Pa3INYHBIX BUIOB KOHIIEHTPAILIUU

IIpakTnyeckoe 3ansiTue: «Peakuun HOHHOT0 0OMeHa»

1.CocraBnenue peakuuii HMOHHOrOo obOmeHa. OOpaTuMble W HeoOpaTHMBbIE
peaKIy HOHHOTO OOMEHa.

2. PaboTa ¢ 00yyaromuMi 1 KOHTPOJIHUPYIOIIUMHI MaTepUaIaMu.

IpakTnyeckoe 3ansaTue: «'HIApOIN3»
1. Pemrenue 3aa4 Ha onpeziesieHHe THIA THIpon3a U pH-cpeabl pacTBOpOB.
2. PaboTta ¢ 00yyaromuMi 1 KOHTPOJIUPYIOIUMHI MaTepUaIaMu.

IpakTnyeckoe 3ansitue: «Cnoco0bl BbIpaKeHUS] KOHIEHTPAIUHU
PacTBOpPOB: MaccoBasi /0Jisi PAaCTBOPEHHOI0 BellecTBa (NMPOIEHTHAs),
MOJISIPHASD)

1. Pemenue sKcIepUMEHTANbHBIX M PACUYETHBIX 3aJad Ha BBIYHCICHHE
MacCOBOM JIOJIM U MacChl BENIECTBA B pacTBOPE.

2. PaboTta ¢ 00yyaromuMu 1 KOHTPOJIUPYIOIUMHI MaTepUalaMu.

IIpakTnyeckoe  3aHsTHE: «CMemMBaHue  pacTBOPOB  pa3HoOii
KOHUEHTPAMN»

1. PemieHme SKCIIEpHMEHTAIFHBIX W PACUETHBIX 3a/a4 Ha NPUTOTOBJIICHHE
pPacTBOPOB (CMEIIMBAaHUE PACTBOPOB PAa3HOM KOHIICHTPALIUN).

2. PemeHne OSKCHEPUMEHTANBHBIX M PACYETHBIX 3aJad Ha MOJLIPHYIO
KOHIICHTPALIUIO PACTBOPOB.
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3. Pabota ¢ 00yJaronumMu 1 KOHTPOJIUPYIOIUMH MaTeprUaaMu.

CamocrosiTesibHas padora

Tema 2.11. OKUCIUTENLHO-
BOCCTaHOBUTCIILHEIC
peaKIuu.
DNEKTPOXUMHUYECKHE
MIPOIIECCHI.

Conep:xanue yueOHOro MaTepuaJia

OKHCIUTEbHO-BOCCTAHOBUTEIbHbIE peakuuu. CTeneHb  OKUCIEHUS.
BoccranoButenu u okucnurenu. OKucCIeHHe W BOCCTaHOBJICHHE. BakHeimme
OKHUCJIIUTECIN U BOCCTAHOBUTCIIN. BOCCTaHOBI/ITCHLHBIe CBOﬁCTBa MCTAJIJIOB —
MpoCThIX  BemecTB. OKUCIUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA
HEMCTAIJIOB — HpOCTBIX BCIICCTB. BOCCTaHOBI/ITCJIBHBIe CBOfICTBa BCIICCTB,
00pa30BaHHBIX JIEMEHTAMH B HU3IIECH (OTPUIIATEIILHOMN) CTETICHH OKHUCIICHUS.
OKI/ICJII/ITGJILHBIG CBOﬁCTBa BCIICCTB, O6p330BaHHBIX 2JICMCHTAMHU B BI:ICIJ_IGI\/'I
(TIOJTOXKUTEITBHOM ) CTEIECHU OKHCJICHHS. OKHCIUTETBHEIE u
BOCCTAHOBUTCIIbHBIC CBOﬁCTBa BCIICCTB, 06p3.30BaHHLIX 2JICMCHTAMHU B
MMPOMEXKYTOYHBIX CTETICHSIX OKHCIICHHS.

Kanaccnpukanusi 0KMCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaknuil. Peakuuu
MEKaTOMHOTO M MEXKMOJICKYJSIPHOTO OKHCJIEHHUS-BOCCTAHOBJICHUS. Peakimm
BHYTPUMOJIEKYJIIPHOTO OKHCJIECHUA-BOCCTAHOBICHHUSL. Peaxuu
CaMOOKHCJICHUS-CAMOBOCCTAHOBJICHHS (JTUCIIPOTIOPITMOHUPOBAaHMSI). MeToapl
COCTaBJICHUS ypaBHeHI/Iﬁ OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKquI.
Meron  anekTpoHHOro OanaHca. BiusHMe cpembl Ha  MPOTEKAaHHE
OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX HpOI_[eCCOB.

XuMUYeCKHEe HMCTOYHHUKH TOKA. ODJIEKTPOJHbIE TMOTECHIHANbL.  Psn
CTaHJAPTHBIX  DJEKTPOJHBIX IOTEHUUAIOB  (DIEKTPOXUMHUUYECKUN  Psif
HamnpspDKEHUH MeTa/ioB). ['anpBaHWYECKHE SJIEMEHTHI M IPUHITUIIBI KX PAOOTHI.
CocraBieHue rajJbBaHUYECKHX 3JIeMeHTOB. OOpa3oBaHME TaJbBaHUYECKUX Tap
NP XUMHYECKHUX Tporeccax. | aJbBaHMUECKUE 3JIEMEHTHI, MPUMEHSIEMbIC B
KU3HU: CBUHIIOBAsl aKKyMYJISITOpHas OaTapes, HHMKelb-KaJMHUEBble OaTapew,
TOIINIMBHBIC 3JICMCHTHI.

DJIEKTPOJIHN3 PACILIABOB M BOIHBIX PAaCTBOPOB 3J1eKTPOJIMTOB. [Ipoueccsl,
MPOUCXOASANIME Ha KaTOJE€ ¢ AaHOAC. YPaBHEHHUS DJICKTPOXUMHUYECKUX
MPOLIECCOB. JJIEKTPOJIU3 BOAHBIX PACTBOPOB C HMHEPTHBIMU 3JEKTPOJIAMH.
DONEeKTpoNn3  BOJHBIX  PAaCTBOPOB C  PACTBOPUMBIMHU  AJIEKTPOJIAMH.
[IpakTuueckoe mpuUMeHeHHE dieKTpoiu3a. [IpakTuueckoe mpUMEHEHUE
9JIEKTPOJIM3a NJisi TIOJYYEHUS! MICJOYHBIX, IMICJIOYHO3EMEIbHBIX METAJUIOB U
AJTFOMHHUS.

B3anMoneicTBre METAIOB ¢ HEMETAJIAMH, a TAK)XKE C PACTBOPAMM COJICH H

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPG 12
[Py 01- [1Py 13
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pacTBOpaMu KHUCIIOT.
B3anmopencTere cepHOM U a30THOM KHUCIIOT C MEMIBIO.
OxucauTenpHble CBOMCTBA IIEPMAHIAHATA KaJIUsl B PAa3JIMYHBIX CPENAX.

IIpakTnyeckoe 3aHsiTHE «DJIEKTPOJIM3 PacIUIaBOB U BOJAHBIX PacTBOPOB
3J1eKTPOJIUTOBY»

1. Pemenue 3anay no teme «IEKTPOIU3»

2. Pabota ¢ 00y4aromuMy U KOHTPOIHPYIOIIMMHI MaTepHATaMHU.

CamocrosiTesibHas padoTa

KoHncynbTanusi no HHIMBUAYAIBLHOMY NPOEKTY
3aKIIOUUTENbHBI  3Tanm  paboThl HajJ mpoekToM. IloaroroBka BBIBOJIOB
(3aKJII0YEeHHs1) 110 pe3ysIbTaTaM BBIIOJHEHHs PadoThl

Tema 2.12.
XUMUS JIEMEHTOB.

Conep:xanue yueOHOro MaTepuaJia

s-Onemenmoi

Boaopoa. /[BolicTBEHHOE MOJOKEHUE BOJOPOJAA B MEPUOAMYECKOU CHCTEME.
N3ortomnel Bonopoaa. Tspkenas Boga. OKUCIUTENBHBIE U BOCCTAHOBUTEIBHBIC
CBOICTBA BOJOPO/Ia, €ro MOJy4YeHUE U NpUMeHeHue. Posib Bogmopoaa B )KMBOM
U HEeXUBOHM mpupone. Bonma. Ponbs Boapl Kak cpenooOpas3yloliero BelecTBa
KJIETKH. DKOJIOTUYECKHE ACTIEKThI BOJIONIOJIb30BaHUSI.

Jaementbl IA-rpynmbl. Illenounsie meramnsl. OOmas XapaKTepHCTHKA
LIEJIOYHBIX METAJUIOB HA OCHOBAaHWM MosiokeHus B [lepuoguueckoit cucreme
anemeHToB /. V1. MenneneeBa u ctpoerus atomoB. [lonyuenue, pusndeckue u
XUMHUYECKHE CBOMCTBA LIEIOYHBIX METAIOB. KaTHOHBI MIEIIOYHBIX METAJIOB
KaK BaXHEWINas XuMu4deckas (opMa WX CyIIECTBOBAHUS, PETYJSATUBHAS POJb
KaTUOHOB KaJIWsl U HATpHs B )KMBOU KieTke. [IpuponHsle coennHEeHNs HaTpus
Y KaJlus, UX 3HaYCHUeE.

OaemenThl IIA-rpynmbel. OOmias xapakTEepUCTHKA IIEIIOYHO3EMETBHBIX
METaJUIOB M MarHusi Ha OCHOBaHUU moyioxkeHus: B lleproguueckoit cucreme
aneMeHToB [[. 1. MenneneeBa u crpoeHusi aroMoB. Kanbiuid, €ro nojiyueHue,
(du3nuecKkue U XUMHYECKHUE CBOMCTBA. BakHelne COeMHEHHS KaNbIUS, UX
3HaueHue U npumeHenue. Kanbiuii B nmpupoe, ero 6uojgoruueckast poib.
p-Onemenmol

ANOMUHUN. XapaKTepUCTUKA aJTlOMUHUA HAa OCHOBAaHUU TIOJOKEHUS B
ITepuonnueckoii cucreme aemenTos . M. MenneneeBa u cTpoeHus aTtoma.
[Tonyuenue, pusnueckne M XUMUYECKHUE CBOMCTBA amtoMHHHSA. BakHeimme
COE/IMHEHMs aIIOMUHUS, UX CBOMCTBA, 3HaU€HHE W npuMmeHeHue. [Ipupoansie

10

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- [TPy 13
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COEIMHEHUS ATFOMUHUS.
d-Onemenmol

Ocob6ennoctu ctpoenus atoMoB d-anemenToB (IB-VIIB-rpynm). Menp, 1TuHK,
XpoM, JKeNe30, MapraHen KakK IPOCThie BEIIeCTBAa, WX (UINYECKUE U
XUMUYECKHE CBOMCTBAa. HaxokaeHue »dSTUX MeETauioB B NPUPOAE, HX
nosrydeHue u 3HaueHue. CoequHeHus d-3JIEMEHTOB C Pa3TUYHBIMU CTETICHIMU
OKHCIEHUsl. XapakTep OKCHUJAOB M THAPOKCHIOB OSTHUX JJIEMEHTOB B
3aBUCUMOCTH OT CTEIIEHU OKHUCIICHUS METaJlja.

OuaemMeHThl IVA-rpynnbl. OO0mas xapakTepUCTUKA 3JIEMEHTOB 3TOW TPYIIIIBI
Ha OCHOBaHMM HX mosioxkeHus: B [lepumonuueckoit cucreme snementos [I. .
MenzeneeBa M CTpOEHUS] aTOMOB. YTiepoJ U ero amiorponusa. CBoilcTBa
QJUTOTPOITHBIX MOAU(PUKALIMK yTIepoaa, UX 3HaUeHUE U MpuMeHeHne. OKCHIBI
W TUAPOKCHIBI YIIepoJa W KpPEeMHHMs, HMX Xumudyeckue cpoiicrBa. Conu
YTOJbHOM M KPEMHMEBBIX KHUCIJIOT, UX 3HaueHUe U npumeHeHue. CTekio u
CWJIMKaTHas TPOMBINUIEHHOCTh. [IpupomooOpasyromas poib yriaepoda uis
JKUBOU U KPEMHHUS JUUIs1 HEXKUBOU IIPUPOJBI.

Yraepoa u kpemuuii. O01mas XxapakTepucTUKa Ha OCHOBAHUH WX TTOJIOKEHUS
B Ilepuonuueckoit cucreme [l. 1. MenneneeBa u crpoeHus aroma. I[Ipocteie
BEIIECTBA, OOpa3OBaHHbIE ASTUMHU »dieMeHTaMH. OKCHIbI U THAPOKCHBI
yriepoia ¥ KpeMHus. BakHelline coiau yrojbHOM M KPEMHHUEBOW KHCIIOT.
CuirkaTHasi TPOMBIIUIEHHOCTb.

JaeMenTbl VA-rpynnbl. OO0mias xapakTepuCTHKa 3JIEMEHTOB 3TOH TpyIIIbI
Ha OCHOBaHUMU WX moyiokeHus B Ilepuommueckoit cucrteme snemenTtoB JI. .
MenneneeBa u ctpoeHus aToMoB. CTpO€HHE MOJIEKYJIbI a30Ta U aJUIOTPOITHBIX
Mmoaubukamuii  dochopa, wux GUMYECKHE W XUMHUYECKHE CBOWCTBA.
Bonoponusie coennaenus aneMeHToB VA-rpymmbl. Okcunbl azora u docdopa,
COOTBETCTBYIOIIME UM KHUCIOTHI. Conu 3THX KUCIOT. CBOMCTBA KUCIOPOIHBIX
coenHeHui a3ota u pocdopa, uX 3HaYCHHE U IpUMEHEHHE. A30T U Gocdop B
MpUpoOIe, UX OMOJIOTHYECKas POJib.

Xaabkorenbl. OOImas XapakTEepHCTHKA XalbKOT€HOB HAa OCHOBAaHUU WX
nonoxxenusa B Ilepuomnueckoit cucrteme snementoB J[. M. MenneneeBa u
CTPOEHUSI aTOMOB. XaJIbKOT€Hbl — TMPOCThIE BEIIeCTBA. AJUIOTPOIHUS.
CtpoeHue MOJIEKYJ aJUTOTPOITHBIX MOAu(UKaIMi 1 uX cBoricTBa. [lomyuenue
W TPUMEHEHHE KHCIOpoJa U cepbl. XalbKOT€Hbl B MPUPOJE, HX
OroJIoTMYecKas pob.
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I'anorennl. OOmIas XxapaKTepUCTHKA FAJIOT€HOB Ha OCHOBAHUH MX MOJOXKEHUS
B Ilepmomnueckoir cucreme snementoB JI. M. Menneneesa u crTpoeHus
aTOMOB. ['anoreHsl — MpPOCTHIE BEIIECTBA: CTPOECHUE MOJIEKYJI, XUMUYECKUE
CBOICTBA, MTOJYYECHHUE U NTPUMEHEHNE. BaxkHelne COeIMHEHNS TAJIOTE€HOB, UX
CBOICTBA, 3HaYeHue. ['anoreHsl B nmpupoje. bruosorndeckas pojib rajJoreHosB.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNE

Menuko-0uoaoruyeckas poiib s-2JIeMEHTOB, p-2JIeMeHTOB, d-DJ1eMeHTOB

IIpakTuyeckoe 3ausitue: «M3ydyeHue CBOWCTB NPOCTHIX BeHIECTB H
coeIMHEeHUIl p- U d-371eMeHTOB»

1. Tlonydenue TUAPOKCUIOB ATFOMUHUS, MEIN U KeJie3a, U UCCIeIOBaHUE UX
CBOMCTB.

2. Pabota ¢ 00ydJarmuMu ¥ KOHTPOJIUPYIONUMHU MaTepHAIAMH.

IIpakTyeckoe 3aHsiTHE: «p-3JeMeHTbI: Yrijepoa. Kpemumii. A30T.
Dochop».

1. [Tony4yenue u UccieOBaHUE CBOMCTB OKCHIOB CEPHI, yriaepoaa, pocdopa.
2. Pabora ¢ 00y4aronuMu 1 KOHTPOJUPYIONTMMHU MaTEpHAIaAMH.

CamocTrosiTesbHast padoTa

Tema 2.13. Xumus B ObITY
U TIPOU3BOJICTBEHHON
NESTeNbHOCTH YEJI0BEKa

Copep:xanue yueOHOro MaTepuaJia

XuMHus ¥ NPOM3BOACTBO. XHMHYECKas IPOMBIIUIEHHOCTh M XUMHUYECKHE
TexHoJIOTHH. ChIpbe ISl XUMHUYECKOW MPOMBIIIJIEHHOCTH. Boia B XuMuueckoi
MPOMBILIIIEHHOCTH. JHEpPrusi AJid XMMHYECKOro Ipou3BoAcTBa. HayuHbie
MPUHIUIIBI  XUMUYECKOTO TMPOM3BOJACTBA. 3alllUTa OKPYXKAIOWIEH Cpelbl H
oXpaHa TpyJa I@pU XUMHUYECKOM Mpou3BOACTBE. (OCHOBHBIE CTaIUU
XUMHUYECKOTO MpOu3BOAcTBA. OOIIMEe TPEACTABICHHUS O MPOMBIILIIEHHBIX
crocobax MOMy4YeHHs] XMMHYECKHX BEIIeCTB (Ha MpUMepe MpPOU3BOACTBA
aMMHaKa, CepHOM KuciIoThl). CpaBHEHHE MPOU3BOJICTBA aMMHAaKa U METaHOJIA.
XuMHS B CeJbLCKOM XO03siiicTBe. XUMHU3aIUs CEJIBLCKOIO XO3SHMCTBAa M €€
HanpaBjieHud. PacTeHuss W mouBa, MOYBEHHBIM MOTJIONIAIOIIMI KOMIUIEKC.
Y no6penus u ux knaccudukanua. Polb HEOPraHUYECKUX BEIIECTB B KAYECTBE
MUHEPAIBHBIX YIOOpeHMiA, ymydmmurened mouBbl. CocTaB MUHEPATBHBIX
yaoOpeHuil W uX TpPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa IOYBHI M €€
pa3HOBUAHOCTH. B3aummocBsi3p cocTaBa yAOOpeHMH M UX BIMSHHMS Ha
BEreTaTUBHbBIE CBOICTBA U IUIOJOHOILIECHUE PACTEHU. XUMUYECKUE CPE/ICTBA
3amUThl pacTeHuid. OTpUILIaTeNbHBIE MTOCIESACTBUS MPUMEHEHHSI TTECTULIUIOB U
60opnba ¢ HUMH. XHUMHU3alMsI )KUBOTHOBOJCTBA.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- [TPy 13
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XuMHUSA | IK0J0rusl. XUMUYECKOE 3arpsi3HEHUE OKpyxKaroliei cpeasl. OxpaHa
ruIpocdepsl 0T XUMHUECKOTo 3arpsi3sHeHus. OXpaHa MOYBBl OT XUMHUYECKOTO
3arpsi3HeHus. OxpaHa aTMocdepsl OT XHUMHUYECKOro 3arpssHeHus. OxpaHa
¢baopel 1 payHBI OT XMMHYECKOTO 3arpsi3HEHUs. BHOTEXHOJOTHS W TEeHHas
HUHXEHepUSs.

XHUMHUS ¥ MOBCEIHEBHAS KU3Hb YeJIoBeKa. MOIoIIre U YUCTSIINE CPEICTBA.
CpenctBa 60psOBI C OBITOBBIMU HaceKOMbIMHU. CpelicTBa JTMYHOW TUTHUEHBI U
KOCMETHKM. XuMUA U Ium@a. MapKUpOBKM YIAKOBOK IHUIIEBBIX H
TUTHEHUYECKUX MPOAYKTOB U YMEHHE UX YUTAaTh. DKOJIOTHUS KUIIUIIA.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNE

XuMmus M MeAuIIUHA. XHUMHS U T€HETHKA YeJI0OBEKa.
HNomamnsiss  anTteka. JlekapcTBeHHbIe TIpemapatbl W WX 0Oe30IMacHoe
HCIIOJIb30BaHHUE.

IIpakTnyeckoe 3anaTHE: «XUMUYECKUH AaHATU3 P00 BOABI»

1. IlomyueHue XKeCTKOM BOIBI M HU3YYCHHME €€ CBOWCTB. YCTpaHEHHE
BPEMEHHOM U ITOCTOSIHHOW KECTKOCTH.

2. KHCIIOTHOCTB M 1IEN0YHOCTS BOABI, pH cpensl 1 METOBI €€ OIpeneIcHMs.

3. CocraBieHue YpaBHEHHUI peaklMif, MPOTEKAIOIIMUX MpPHU OIpereICHUH
KHUCJIOTHOCTH/ LIIEIOYHOCTH NMPOO BOBI.

IIpakTuyeckoe 3anHsitHe: «KadecTBeHHbII  XHMHMYECKHH  COCTaB
NPOAYKTOB NMUTAHUS

1. Opranuyeckue M HEOpraHMYECKHE BEIIECTBA, BXOJALIME B COCTaB
npoayKToB nuTaHus. OmnpeneneHue cocraBa OJIOA Ha COAEp)KaHHE MaKpo U
MHUKPO3JIEMEHTOB.

2. H3yueHwe NpeUIOKEHHBIX IMpernojaBaTesneM OMi0l Ha  IpeaMer
XMMHUYECKOTO COCTaBa, OIpPENETICHHE J0Jiel OT CYTOYHOM HOPMBI Makpo M
MHKPO3JIEMEHTOB B YKa3aHHOM OJIIOJIE.

CamocrosiTesbHas padora

KoncyabTanusi 1o MHAMBHAYAJIBHOMY IPOEKTY

ITonroToBka Npe3eHTALMOHHBIX MaTE€pHaOB, MOArOTOBKA peun (J0KjIaja) K
3anIuTe NpoeKTHOM padoTel. TpeboBanus k nokmnany. [logbop HarnsggHOCTH.
Kynbrypa BBICTYIIJICHHUS. Jloruka MOCTPOCHHUS BBICTYTUICHUSI
IIcuX0JIOrM4eCKUi aClIeKT TOTOBHOCTH K BBICTYIIIICHUIO.

JudpdepeHunpoBaHHbIN

Conep:xanue y4eOHOro MaTepuasa

OK 01, OK 02, OK 03,
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3a4der

KonTtpomas npoiiieHHoro MaTepuana.

CamocrosiTesibHas padora

OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- IIPG 12
TPy 01- [Py 13

3amuTa HHAUBUAYAJBLHOTO NMPOEKTA 6
MaxkcumajibHasi ydeOHasi HArpy3Ka (Bcero 4acos) 180
Oo0s13aTesIbHAs ayAUTOPHAS y4eOHAasi HATPY3Ka (BCEro 4acoB) 156
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3. YCJOBUS PEAJIM3BAIIMU PABOYEH ITPOTPAMMBbI
YUYEBHOI'O IPEJIMETA

3.1. TpeboBanusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Oobopyoosanue yuedHo2o kabunema 011 meopemuyecKux 3aHAMuINL:

e pabouee MECTO MpenoaaBaTes;

® [10CaJI0YHBIE MECTA 10 KOJIMYECTBY O0YHAIOIINXCS;

e mmKkad /1 XpaHeHus y4eOHO-HATJISIHBIX TOCOOUH;

e HarsIIHBIE TIocOOMsT  (Y4eOHWUKH, ONOPHBIE  KOHCHEKTHI-TUIAKATHI,
KAPTOYKH, pa3aTOYHBIA JUIAKTUYECKAM MaTepual, CIPABOYHBIA MaTepuall,
Tabmuma «llepuognyeckas cucrema xumudeckux iemeHToB [[.M.MennaeneeBay,
Tabmuna «Psng snextpoorpuniareibHOCTHY, Tabnuna «PacTBOpUMOCThH COJICH,
KHUCJIOT U OCHOBaHHI» U JIp.).

® KOMIUIEKT Y4eOHO-METOIUYECKUX TOCOOUH IO XUMUU;

e XUMHYECKOE 000py10BaHue (JabopaTopHOEe 000PYI0BAaHUE U PEAKTUBBI);

® [IaKeT JJOKYMEHTalUU [0 TEXHUKE O0€30MMaCHOCTH.

Texnuueckue cpeocmea ooyuenus:

® [ICPCOHAJILHBIH ~ KOMITBIOTEP €  JIMICH3WOHHBIM  MPOTPAMMHBIM
oOecIieueHuEM;

® MYJIbTUMEIUAIIPOEKTOP;
® DKpaH.

Oobopyoosanue yueoHo20 kabunema 0,11 NPAKMUYECKUX 3AHAMUIL:

e pabouee MECTO MPEroIaBaTes;

® [10CaJI0YHBIC MECTA IO KOJIMYECTBY OOyJAIOIIUXCS,

e mmkad 1 XpaHeHus y4eOHO-HATIISTHBIX TOCOOUH;

e HarjsigHble 1OocoOust  (y4eOHMKH, OINOPHBIE  KOHCHEKTHI-IIJIAKaThl,
KapTOUYKHM, pa3gaTOYHbIM [IUIAKTUYECKUM Marepuasi, CIpPaBOYHBIM Marepual,
Tabmuna «llepuoanueckas cuctema xuMuueckux aiemeHToB [[.M.MenneneeBay,
Tabmumna «Psa anexkTpoorpunareibHOCTHY, Tabnuna «PacTBOpUMOCTH COJICH,
KHUCJIOT U OCHOBAHMI» U JIp.).

® KOMIUIEKT Y4€OHO-METOIMUECKUX TOCOOUI 0 XUMUH;
e xuMHuecKoe o0opyaoBaHue (JiabopaTopHOe 000PYIOBAHUE U PEAKTUBBI);
® [IaKeT JIOKYMEHTAIlMHU M0 TEXHUKE 0€30MacHOCTH.

Texnuueckue cpeocmea obyuenus:

® [ICPCOHAJILHBIH  KOMIIBIOTEP €  JIMIEH3MOHHBIM  IPOIPaMMHBIM
oOecreyeHnEM;

® MyJIbTUMEIUAIPOEKTOD;
® DKpaH.
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3.2. UudopmannoHHoOe o0ecnevyeHne peajin3auny NporpaMmmal

3.2.1. OcHOoBHas JUTEpaTypa

1. Xumust: 10-i1 knacc: yrimyOnéHHbiid ypoBeHb: yueOnuk / B. B. Epemun,
H. E. Ky3smenko, B. U. Tepenun, A. A. [Hposnos, B. B. Jlynun - Mocksa:
[Tpocsemenne, 2023. - ISBN 978-5-09-107226-6. - Tekct: snexkrponnsiit // IbC
"Koncynbrant cTyneHra": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBNP97850910722661 .html

2. Xumus: 11-i knace: yrinyOnénuelii ypoBeHb: yueOHuk / B. B. Epemun,
H. E. Ky3pmenko, A. A. [Ipo3nos, B. B. JIynun - Mocksa: IIpocsemenue, 2023. -
ISBN 978-5-09-107469-7. - Tekct: snekrponnslii // ObC "KoncynpTaHT
CTyJICHTa: [caiiT]. URL:
https://www.studentlibrary. ru/book/ISBNP97850910746971 .html

3.2.2. lonojiHMTEILHAS JIUTEPATYpPa

l. babkos, A. B. Xumus: yue6nuk / A. B. babkos, T. 1. bapabanosa, B.
A. Tlonkos. - MockBa: 'DOTAP-Menmua, 2020. - 352 c.: un. - 352 c. - ISBN 978-
5-9704-6149-5. - Tekct: snexrponnsiid // IBC "KoHcynbTaHT cTyneHTa»: [calT]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785970461495 .html

2.  babkoB, A. B. O6mas n Heopranuueckas xumus: yueOHHK / A. B.
babxkos, T. U. bapabanosa, B. A. [lonkos. - 2-e u3a., ucnp. - Mocksa: I'90TAP-
Menua, 2022. - 384 c. - ISBN 978-5-9704-6784-8. - Tekct: anextponnsiii // IbC

"KoncynbTanT CTyneHra": [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970467848.html
3. babkos, A. B. OOmas u HeopraHudeckas xumus: yuyeOHuUkK / A. B.

babkos, T. . bapabanosa, B. A. Ilonkos. - 2-e uza., ucnp. - MockBa: ' D0TAP-
Menua, 2022. - 384 c. - ISBN 978-5-9704-6784-8. - Tekct: sanexrponusiit // IbC

"KoncynbTant CTyneHra": [caiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970467848.html

3.2.3. CoBpeMeHHbBIE npogeccuoHaJIbHbIE 0a3bl JAHHBIX "
uHopManMOHHbIe pecypchl cetu UHTEpHeT:

1.  Kypnan «Xumusd B mkosaey. - www.hvsh.ru

2. Kypnan «XuMus 1 Ku3Hb». - Www.hij.ru

3. WNurepHer-usganue s yuyurened «ECTECTBEHHbIE HayKu». -
www.enauki.ru

4, Meroauueckas razera «llepBoe ceHTIOps». -www. 1 september.ru

5. OO6pa3oBaTeiIbHBIMI caut A IIKOJBLHUKOB «XUMUA. -
www.hemi.wallst.ru

6. OO6pa3oBaTeNbHBIA CAUT IJIs MKOJBHUKOB. - www.alhimikov.net

7. Omumnuana «Ilokopu BopoObeBbI rops». - Www.pvg.mk.ru

8. DnekTpoHHasi OMOIMOTEeKa 0 XMUMUU. - WWW.chem.msu.su

9. ONEeKTPOHHBIA JKypHAI «XHUMHUKH W XUMHUS». -Www.chemistry-

chemists.com
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

INPEAMETA

Dopmul u Memoowl
Pezynomamul o6yuenus Kpumepuu oyenku

OUeHKU
[1P6 01 - chopmupoBaHHOCTH | «OTIMYHO» - TEOPETUYECKOE |— Y CTHBIN
MPEACTABICHUN: O XUMHUYECKOU | COAEpKAHUE IIPOrPaMMEI | MHIUBUAYAJIbHBIM,
COCTaBIIAIOLIEN OCBOEHO IIOJIHOCTBIO, 0e3 | (poHTANBHBIA OMPOC
€CTECTBEHHOHAYYHOH KapTHUHBI | IPOOEIIOB, yMeHUs |— [TuchMeHHas MpoBepKa
MUpa, POJIM XUMHH B MO3HAHUU | CHOPMHUPOBAHBI, BCC | — TecTUpOBaHHE
SIBJICHUIN MIPUPOIBI, B | IPEAYCMOTPEHHBIE MPOTPAMMON | _ BrimonneHue
GbopMUPOBAaHUN MBIIUICHUS U | yueOHbIE 3aJjaHHsl BBIIIOJIHEHBI, NPAKTHYECKHX 3a/[aHuii
KYJIBTYPbI JUYHOCTH, € | KaYeCTBO  MX  BBIMONHEHUS | pasyovpopHEBbIe
(bYHKIIMOHATBHONW IPAMOTHOCTH, | OLIEHEHO BBICOKO. 3a7TAHIS
HEOOXOIUMOW Uil peuieHus | «XOopomio» - TEOPETUYECKOe
MPAKTUYECKHUX 3a1ad W | coZiepKaHHe  Kypea  OCBOCHO |[[nonexyrounas
IKOJIOTUYECKH O0OOCHOBAHHOTO | IOJHOCThIO, 0e3  mpobenos, atTectams B dopme
OTHOIICHUS K CBOEMY 37I0POBbIO | HEKOTOPHIE YMEHHS | 1y hepeHIMPOBAHHOTO
Y TIPUPOJHOMN Cpelie; c(OPMUPOBaHBI  HEOCTATOUHO, |5ayatq
[IP6 02-BmameHne CHCTEMOM | Bce MpEeyCMOTPEHHBIE

XUMUYECKUX 3HAHUU, KOTOpas

MpOrpaMMoil y4eOHbIC 3aTaHUs

BKJIIOYAET: OCHOBOIOJIAraloliye | BbIMOJIHEHbl, HEKOTOPbIE BH/IbI
MOHATHS (XUMHYECKUI SJIEMEHT, | 3aJJlaHuil BBITIOJTHEHBI C
aToOM, OJJICKTPOHHAs 000J0YKa | OMHUOKAMHU.

atoma, s-, p-, d-2JEKTPOHHBIE | «Y10BJIETBOPUTEIbLHOY -
opbuTanu aTOMOB, HOH, | TEOPETUYECKOE coJiep>KaHue
MOJIeKyJIa, BaJICHTHOCTh, | Kypca OCBOEHO YacTUYHO, HO
ANEKTPOOTPHUIATETLHOCTb, poOGEITbI HE HOCST
CTETICHb OKUCJICHUS, | CYIIECTBEHHOTO Xapakrepa,
XUMHYECKas  CBA3b,  MOJIb, | HEOOXOIUMBIE yMEHHUS B
MOJIIpHAasT Macca, MOJSPHBIA | OCHOBHOM c(hopMHUPOBAHBI,
00beM, YIJIEpOAHBIA  CKEJET, | OOJBITUHCTBO
byHKIIMOHATBHAS rpynna, | mpeayCMOTPEHHBIX MPOTPaMMOn
pamukai, Hu30Mepusi, U30MEphI, | O0yUYeHHUs] y4YEOHBIX 3aJaHUi
TOMOJIOTHYECKUN psid, | BBIIOJIHEHO,  HEKOTOpPhIE U3
TOMOJIOTH, YTJIEBOJOPOBI, | BBITIOJTHCHHBIX 3a/laHui
KHUCTIOPOJI- M a30TCOJAEpIKAIUE | COJIEPKAT OIIUOKH.
COCITUHECHMUS, ounonorndeckn | «HeyaoBJIeTBOPUTETBLHO -
aKTUBHBIEC BellecTBa (YIJIEBObI, | TEOPETHUECKOE COJCpKAHHUE
JKHPBI, Oenkm), MOHOMEpP, | Kypca HE OCBOECHO, YMEHHUSI HE
MOJIUMEP, CTPYKTYpPHOE 3BEHO, | CHOPMHUPOBAHBI, BHIIOJHEHHBIC
BBICOKOMOJICKYJISIPHBIE y4eOHbIe 3aJJaHusI COJIEpIKaAT
COCIIMHEHUS, KpUCTaJNINYecKasi | TpyObie OIIHOKH.

pemieTka, THUIBl XUMHUYCCKUX

peaxiuit (OKHCTUTENBHO-

BOCCTAaHOBUTEIIHHBIE, 9K30-U

SHAOTEPMHUYECKUE, peaxiuu

WOHHOTO OOMEHa), pacTBOp,

ANEKTPOJIUTHI, HEIIEKTPOIUTHI,

AIIEKTPOIUTHIECKAS

JUCCOoLIMAIus, OKUCIIUTEb,

BOCCTaHOBHUTEIIb, CKOPOCTh
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XUMHUYECKOU peakuuu,

XUMHYECKOe paBHOBECHE),
TEOpUH U  3aKOHBI (Teopus
XUMHUYECKOTO CTpOCHUS
opraHuyeckux BemiecTB A.M.
Bytneposna, Teopus
ANEKTPOIUTUYECKOMN

JTUCCOLIMAIINY, TEPUOANYECKUN
3akoH /.M. MeHneneeBa, 3aK0H
COXpaHECHHUS MAacchl),
3aKOHOMEPHOCTH,
CUMBOJINYECKUN SI3bIK XHMHH,
(haKkTOIOTUYECKHE CBEIECHUS O
CBOICTBaX, COCTaBe, MOMyUYCHUU
u 0e30MacHOM HCTOJIb30BaHUHT
BaXHEHIIINX HEOPTraHUYECKHX U
OpPTaHMYECKUX BEIIECTB B OBITY
U TPaKTUYECKON NeATeIbHOCTH
YeloBeKa

[1P6 03-chopmupoBaHHOCTH
YMEHHH BBHISBIISTH XapaKTepHBIC
OpU3HAKM W B3aHMOCBA3b
W3YYCHHBIX TIOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TOHSITHSI npu OIMHMCAaHUU
CTpOEHUSA u CBOICTB
HEOPTaHUYECKUX u
OpraHMYECKUX BEUIECTB U HUX
MpEeBpaICHHIA; BEISIBIISITh
B3aMMOCBSI3b XUMHUYECKHUX
3HaHUW €  TOHATUSIMH U
MpEe/ICTaBICHUSIMHU JIPYyTHUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

I[1P6 04 - chopmMupoBaHHOCTD
YMEHUI HCIIOJIb30BaTh
HAUMEHOBAHUS XUMHYECKHUX
COCIMHEHUI MEXIyHapOJAHOTO
COr3a TEOPETUYECKOMN 51
MPUKIIATHON XUMUHU u
TPUBHAIILHBIC Ha3BaHUS
BaXHEHMIINX BEIIECTB (STHIICH,
aleTUNIeH, TJIHIEpPUH, (EHOI,
dbopmanbaerum, YKCyCHas
KHUCJIOTa, TJIMIWH, yTapHBIA ra3,
VIJAEKUCIBIA  Ta3,  aMMHak,
raimieHas W3BeCTh, HeralieHas
U3BECTh, MUThEBas coJla U
JIPYTHX), COCTAaBISATH (POPMYIIBI

HEOPTaHUYCCKUX u
OpTraHUYCCKUX BCIICCTB,
YPaBHCHUA XHUMHUYCCKHUX
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peaximii, OOBSICHATH UX CMBICIT,
HOATBEPXKJIaTh  XapaKTepHbIE
XUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOILIUMHU
OKCIIEPUMEHTAMH W 3aIHUCSIMHU
ypaBHEHHH XUMUYECKHUX
pEaKLHii;

I[IP6 05- cdhopMHUpPOBaHHOCTH
YMEHUH yCTaHABJIMBATh
HOPUHAIEKHOCTE  M3YUYEHHBIX
HEOPraHMYECKUX u
OpPraHMYeCKHX  BEIIEeCTB K
ONpeNeICHHBIM  KJlaccaM |

rpymnmam COCIMHCHHM,
XapaKTepU30BaTh UX COCTaB M
Ba)KHEHIIIME CBOMCTBA;

OTIPECNATh BUIBl XUMHUYECKHX
cBs3ell (KOBAJICHTHAsl, MOHHAS,
MeTaJuIMuecKasi, BOJOpPOJHAs),

THUIIBI KPUCTaTHIECKUX
pereToK BEIIECTB;
KJIacCU(PHUITUPOBATH

XUMHUYECKHE PEaKIUH;
[IP6 06-BiageHEe OCHOBHBIMU
METOoAaMH Haquoro IIO3HAHUA

BEIIIECTB " XUMHUYECKHUX
SIBJICHUM (HabmroieHue,
HU3MEpPEHHE, SKCTICPUMEHT,
MOJICJIUPOBAHUE);

[1P6 07-chopmMupoBaHHOCTH
YMEHUU MPOBOJUTH PACUYETHI 1O
XuMHueckuMm  popmynam U
YPaBHEHUSIM XUMHYECKHUX
peakuuii C  HKCMHOJb30BAHHEM
buznuecKux BEJINYMH,
XapaKTepU3yIOUINX BElIecTBa C
KOJINYECTBEHHOU CTOPOHBIL:
Macchl, oObema (HOpMabHBIE
yCJIOBHs) Ta30B, KOJUYECTBA
BELIECTBA; UCIIOJIb30BaTh
CHUCTEMHbIE XUMUYECKHE 3HAHUS
JUIsL  TIPUHATHSL ~ pEelIeHud B

KOHKPETHBIX KU3HEHHBIX
CUTyalLusX, CBSI3aHHBIX C
BELIECTBAMHU u ux
MPUMEHEHUEM;

I1P6 08 - chopmMupoBaHHOCTD
YMEHUHI IJIAHUPOBATh u
BBITIOJIHATD XUMUYECKUN

SKCTIEpUMEHT  (TIpeBpaIIeHUs
OpTraHU4YCCKUX BCIICCTB npu
HarpeBaHUH, TIOJTYYCHHE
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STWJICHa W  HW3YYEHHE  €ro
CBOIICTB, KayeCTBEHHbBIC
peaxuun Ha QJTBJICTHIBI,
Kpaxmal, YKCYCHYIO KHCIIOTY;
neHaTypauust ~ OeJIKOB TP
HarpeBaHUU, LIBETHBIE PEAKIUU
OCJIKOB; TPOBOAUTH PEAKIINH
MOHHOTO OOMEHa, OIpenemsaTh
Cpey  BOIHBIX  PacTBOPOB,
KaueCTBEHHbIE  peaKkIMu  Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-
AQHUOHBI, HA KAaTHMOH aMMOHWUS;
pemarb  SKCIEPUMEHTAIbHBIE
3amayd no TeMaMm "Mertaiuiel" u
"HemeTannsl") B COOTBETCTBHU
c MpaBUJIaMU TEXHUKHU
0€30MacHOCTH TpHU OOpaleHUH
C BEIECTBAMH U JaOOPATOPHBIM
000pyI0BaHUEM; MPEACTABIAThH
pe3ynbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3aIUcCH
YpaBHEHUH COOTBETCTBYIOIINX
peakimii ¥ QOpMyIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHUX

pE3yIbTaTOoB;

I[TIP6 09 - chopmMupoBaHHOCTH
YMCHUA AHAJIM3UPOBATH
XUMHUYECKYIO nHpopmarmto,
[1OJIy4aeMYIO u3 pa3HBIX

HMCTOYHHUKOB (CPEJICTB MaCCOBOM
uHpopMaluu, cetb MHTEpHET U
Apyrue);

I[IP6 10- chopmMupoBaHHOCTD
YyMEHUW coOmofaTh IpaBuia
HKOJIOTHUYECKU
1eJIeCO00Pa3HOro TMOBEJACHUS B
OBITY ¥ TPYJIOBOU IE€ATEIHHOCTH
B IIEJIIX COXpPaHEHHs CBOEro
3I0pOBbSI U OKpYXKarolen
IPUPOJIHON Cpenbl; YUUTHIBATh
ONACHOCTb  BO3JICMCTBHS  HA

JKUBBIE OpTraHU3MBI
OIIpEeAEIEHHBIX BEIIIECTB,
MOHMMAas. CMBICJ  TOKa3aTess
MpeaeIbHON JIOITyCTUMOU
KOHIICHTpaIUH;

IIP6 11- mis oOyuarommxcst ¢
OTrpaHUYEHHBIMU

BO3MO>KHOCTSIMU 3JI0pOBBSL:
c(hopMUPOBAHHOCTH YMEHUS
IPUMEHSTh 3HAHUS 00

OCHOBHBIX OOCTYIHBIX METOOAX
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MMO3HAHUS BCIICCTB H
XAMUYECKHX SIBJICHUI;

1IP612- gms  chuemelx |
CIa0OBUAAIINX OOyYAIOIINUXCS:
c(hOopMUPOBAHHOCTH YMEHUS
HCIOJIB30BATh penbedHo
TOYCUHYIO CUCTEMY
ob6o3nauennii JI. bpaiinsg mis
3alUCU XUMHYECKUX (POpMYI.
[IPy 01- cdhopMupoBaHHOCTH

IIPEICTABJICHUIN: 0
MaTepUaIbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSX u
MO03HaBAEMOCTHU SIBIICHUUN
MPHUPOJIBI; O MECTE W 3HAYCHUU
XUMHH B CUCTEME
€CTECTBCHHBIX HAYK U €€ POJIH B
obecrieueHnn YCTOHYHBOTO
pa3BUTHS  YelIOBEYECTBA: B
pereHun npobiem
3KOJOTHYECKOM,

SHEPreTUYECKON H  MHUILEBOMN
0€30macHOCTH, B  Pa3BUTHHU
MEAMIMHBI, CO3JaHUH HOBBIX

MaTcpuraioB, HOBBIX
VICTOYHUKOB SHEPIUH, B
o0ecrieyeHU  palMoHaIbHOTO
IPHPOIOIIOIH30BAHNS, B

(GbOpMUPOBAHUN MHUPOBO33PEHUS
U 00IIel KyJIbTyphl YelOBeKa, a
TaKKe HKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON
cpexne;

[IPy 02- BnameHue cucremon
XUMHYECKHX 3HAaHUH, KOTOpas
BKIIIOYAET: OCHOBOTIOJIAraloIue
MOHATHS  (IOTIONTHUTEIBHO K
CHUCTEeME TMOHATHH  0a30BOTO
YPOBHSI) - H30TOITbI, OCHOBHOE H
BO30YKJIEHHOE COCTOSTHUE
aToMa, THOpUAM3AINS aTOMHBIX
opOuTanei, XumMu4eckas CBS3b,

MOJISIpHAs KOHIICHTpAIHS,
CTPYKTypHas bopmymna,
HU30Mepus (cTpykTypHas,

reomeTpuueckas  (LMC-TpaHC-
U30MEpHUs), THUMBl XUMHUYECKUX

peaxkuuii (romo- u
reTeporeHHble, O0OpaTUMble U
HEoOpaTHUMBIE), pacTBOpHI
(MCTHHHBIE, JMCIIEPCHBIE
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CHCTEMBI), KPHCTAJUIOTHIPATEHI,
CTEINeHb JMCCOLUAIINY,
ANIEKTPOIIH3, KPEKUHT,
pUGOPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,

MHPOBO33pPEHYECKUE  3HAHUS,
JeKallue B OCHOBE MOHUMAaHHS
NPUYUHHOCTH M CHCTEMHOCTH

XUMHWYECKUX HBHGHI/Iﬁ,
COBPCMCHHBIC NIPCACTABIICHUS O
CTPOCHUHU BC€IICCTBA Ha

aTOMHOM, MOJIEKYJIIDHOM U
HAJMOJIEKYJIPHOM  YPOBHSX;
NpPECTaBICHU O MeXaHUu3Max

XUMHUYECKUX peakuuid,
TEPMOIMHAMHYECKUX U
KUHETHYECKUX

3aKOHOMEPHOCTAX ux
OPOTEKaHUS, O XHUMHYECKOM
paBHOBECHH, JMCTIEPCHBIX
cucreMax,  (pakromorndyeckue

CBEJICHHSI O CBOWMCTBAX, COCTaBe,
HNOJy4eHHH U 0e30MacHOM
HCIIOJIb30BaHUU BaKHEHMIIINX
HEOPraHMYECKUX u
OpPraHMYECKUX BEILIECTB B OBITY
U TIPaKTHYECKOW AEATETbHOCTU
YyelloBeKa;  OOIIMX  HAy4YHBIX
MPUHIIATIAX XUMHUYECKOTO
npou3BOACTBAa (Ha  MpuMepe
IPOM3BOJICTBA CEPHON KUCIIOTHI,
aMMuaka, MeTaHoJIa,
nepepaboTku HEPTH);

[Py 03- cdopmMupoBaHHOCTH
YMEHHH BBHISBIIATH XapaKTepHbIC
OpU3HaKM W B3aHMOCBS3b
W3YYCHHBIX MOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TOHSITHSI npu OIMHCAaHUU
CTPOEHUSA u CBOICTB
HEOpraHMYECKUX u
OpraHMYECKUX BEUIECTB U HUX
MpEeBpaICHHIA; BEISIBIISITh
B3alMOCBSI3b XUMHUYECKHX
3HAaHUW €  TOHATUAMU U
MpeJICTaBICHUSIMHU JIPYyTHUX
peMETOB st 6onee
OCO3HAHHOTO MOHHMaHHUS U
00BSICHEHUS CYILIHOCTHU
MaTepUaIbHOrO eIMHCTBA MUPA;
UCIIOJIb30BaTh CHUCTEMHBIE
XUMHYECKHE 3HAHUS JUISE
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0OBSACHEHUS u
MPOTHO3UPOBAHUS SBJICHUH,
UMEIOIINX

€CTECTBEHHOHAYYHYIO PUPOIY;
[Py 04- cdopmupoBaHHOCTH
YMEHUU HCII0JIb30BaTh
HAaWMEHOBAHMS XUMUYECKHUX
COEIMHEHUN MEXIyHapOAHOTO
COro3a TEOPETUYECKOMN 51
MPUKIIATHOU XUMUU u
TPUBUAIILHBIE Ha3BaHUSA
BEILIECTB,  OTHOCSIIMUXCA K
W3YUYEHHBIM KJlaccam
OpraHUYECKUX u
HEOPraHWYECKUX COCIMHEHUN;
HCII0JIb30BaTh XUMUYECKYIO
CUMBOJIUKY JJiIi COCTaBJICHUS
dbopmyn HEOPTraHUYECKUX
BEILIECTB, MOJEKYJSIPHBIX U
CTPYKTYpHBIX  (pa3BepHYTHIX,
COKpAIICHHBIX U CKEJIETHBIX)

dbopmyn OpTraHUYECKHUX
BELIECTB; COCTaBJISATh
ypaBHEHUS XUMHUYECKHUX
peakuuii M pacKpblBaTb HX
CYIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX  pEaKLui
MOCPEACTBOM COCTaBJICHUS

DJIGKTPOHHOTO OallaHca JTHX
peaKkuuii; peakuuii HOHHOTO
oOMeHa TyTeM COCTaBICHHS HX
MNOJIHBIX U COKpalIeHHBIX
WOHHBIX YPAaBHEHUU; peaKIuil
TUIPOJIN3a, peakuuii
KOMIUIEKCOOOpa3oBaHus (Ha
IpUMepe TUAPOKCOKOMIUIEKCOB
HUHKA u AJIOMUHUSA ),
MOATBEPKIATh XapaKTEpHbIE
XUMUYECKHE CBOWCTBA BEIIECTB

COOTBETCTBYIOIIMHU
OKCIIEPUMEHTAMH U 3aIHUCSIMHU
ypaBHEHUH XMMHYECKIX
peakuuii;

[Py 05- cdopmMupoBaHHOCTH
YMEHUI KJIaccu(uUIMpOBaTh
HEOpraHUYECKHUe u
OpraHMYecKue  BeIlecTBa U
XMMHUYECKHUE peaKIum,
CaMOCTOSITEJIBHO BBIOMpATH
OCHOBaHHMSI W KpPUTCPHUH IS
KJIaccu(uKanuu U3y4aeMBbIX
XAMUYECKHX 00BEKTOB;
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XapakTepU30BaTh  COCTaB U
Ba)KHEHIIIE CBOMCTBA BEIIECTB,
MPUHAJIEKAIUX K
ONpENENEHHbIM  KJaccaM |
TpyIIaM COeIuHEHUN (TIPOCThIe

BCIIICCTBA, OKCH/IBI,
THJIPOKCHIBI, COJIH;
yTIIEBOAOPOIBI, NPOCTHIC
3QUpBL,  COUPTHL,  (EHOJBI,
QJIbJICTUIBI, KETOHBI,
KapOOHOBBIC KHCIIOTHI,
CJIOJKHBIC 3¢upsI, KHPBI,
YTIICBOIBI, aAMHHBI,
aMHHOKHUCJIOTEHI, OCIKn);
NMPUMCHSTH 3HAHHS O COCTaBE U
CBOMCTBaX BCIIIECTB VISt
IKCIIEPUMEHTATBHON TIPOBEPKU
THITOTE3 OTHOCHTEIIEHO
3aKOHOMEPHOCTEH IMPOTEKAHUS
XUMHYECKUX peakuuii u
MPOTHO3HPOBAHUS
BO3MOKHOCTEH 170:¢
OCYIIIECTBIICHUS;

[Py 06- cdopmMupoBaHHOCTH
YMEHMI  NOATBEPXKAATh  Ha

KOHKPETHBIX npuMepax
Xapakrtep 3aBUCUMOCTH
PeaKITMOHHOU CIIOCOOHOCTH

OPraHUYECKUX COCIUHEHUU OT
KpPaTHOCTH U THUIA KOBaJEHTHOMN
CBS3M, B3aMMHOTO  BIUSHUS
aTOMOB U TpYIIl aTOMOB B
MOJIEKyJIaX; a  Takke  OT
0Cc00eHHOCTEH peanu3anuu
Pa3ITUYHBIX MEXaHH3MOB
MPOTEKAHUS PEAKIIU;

I[Py 07- chopMupoBaHHOCTD
YMEHUHI XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOEHUE aTOMOB
(B OCHOBHOM H BO30YXJICHHOM

COCTOSTHHH ) u VIOHOB
XMMHYECKUX  DJIEeMEHTOB  1-4
[IEpUOI0B Ilepuonnueckoit

cuctembl J|. . MenaeneeBa u
UX BaJCHTHBIE BO3MOXHOCTH,
ucrnosb3ys nousatus "s", "p", "d-

AJIEKTPOHHbIE" opbuTrainu,
SHEPreTUYecKue YPOBHU;
OOBSICHATD 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMWCTB

XUMUYECKUX  DJIEMEHTOB U
o0pa3yeMblX HMH COEIHMHEHUN
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0 MepUoAaM | rpymnram;
[IPy 08- Bnagenwe cucteMoi
3HAaHUM O METOJax HAYYHOTO
MO3HAHUS SBICHUN MPUPOIBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX ¥ YMEHUSMHU MPUMEHSTh
9TH 3HAHUS npu
JKCIIEPUMEHTATEHOM
WCCJICIOBAaHUM BEIIECTB M JUIs
00BsICHEHUS XUMHYECKHUX
SBJICHUM, HMEIOIIMX MECTO B
npupose, MIPAKTUYECKOU
NESATETbHOCTH YelOBEKa H B
MOBCEIHEBHOM JKU3HH;

[Py 09- cdopmupoBaHHOCTH
YMEHHH MPOBOJUTH PACUETHI 110
XUMHUYECKUM  dopMmyiaM |
YpaBHEHUSIM XUMHUYECKHUX
peakuuii C  HKCHOJb30BAHUEM
(bU3MYECKUX BEJIMYMH (MaccChl,
o0beMa  Ta30B, KOJIHUYECCTBA
BEIIIECTBA), XapPaKTEPHU3YIOIINX
BEIIECTBA C KOJHMYECTBEHHOU
CTOPOHBI: pacdeTsl o
HAXOXKJIECHUIO XUMHYECKOU
(dbopMyIIbl BEIECTBA; PaCUEThI
Macchl (0ObeMa, KOJIHYECTBA
BEUIECTBA) MPOJYKTa PpPEaKIUH,
€CIM  OJHO U3  HCXOJHBIX
BEIIECTB JIaHO B BHJIE pacTBopa
C  ONpPEACICHHOM  MacCOBOU
JI0JIel pacCTBOPEHHOTO BEIIECTBA
WM JaHO B U30BITKE (MMeeT
IPUMECH); pacueTbl MacCOBOH
Wi O0BEMHOW JIOJIH, BBIXOJA
NpOAYKTa pEeaKIHMH; pacyeThl
terioBoro 3¢ddexra peakuuii,
00BEMHBIX OTHOILIEHUH Tra30B;
I[Py 10- chopMupoBaHHOCTD

YMEHUI MPOTHO3UPOBATH,
aHaJII/I3I/Ip0BaTB U OLCHUBATH C
TTO3HITAHN 9KOJIOTHYECKON
0e30ImacHOCTH IOCIICCTBUS
OBITOBOM W TIPOU3BOACTBEHHOM
NCATCIIBHOCTHU YCJIOBCKaA,
CBSI3aHHONW ¢  TepepaboTKOM
BCIISCTB; HCIIO/Ib30BaTh

MOJTyYEHHBIE 3HaHUSA  JUIA
NPUHATUS TPAMOTHBIX PEIICHUN
npo0iaem B CUTYaITUsX,
CBSI3aHHBIX C XMMHUEH;

[Py 11- cdopmupoBaHHOCTH
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YMEHUH CaMOCTOSATEIBHO
IUIAHAPOBAaTb W NPOBOJUTH

XUMHUYECKHUH 9KCIIEPUMEHT
(momyueHue U U3y4eHue
CBOMCTB  HEOPraHMYECKUX U
OpraHUYeCcKuX BEIIIECTB,
KayeCTBEHHbIE peakuuu
yIJIE€BOAOPOAOB pa3INYHbIX
KJIaCCOB u
KHCJIOPOICOIeprKaIIUX

OpraHUYECKUX BELIECTB,

pCHICHUC OSKCIICPUMCHTAJIbHBIX
3aaad o paciio3HaBaHHIO

HEOPraHUYECKUX u
OpraHMYECKUX  BEIIECTB) C
co0II0IeHIEM paBUII

Oe3omacHoro  oOpaimieHus ¢
BEIIECTBAaMH M JIAOOPaTOPHBIM
000pyI0BaHUEM,
dbopmMyIupoBaTh 1eu
UCCIICIOBaHMSA, IPEIOCTaBIAThH
B pazIuuHOM dbopme
pe3yIbTaThl HKCIIEPUMEHTA,
aHAJIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTD;

[Py 12- cdopmMupoBaHHOCTH
YMEHUU OCYILECTBIATD
IeJICHANPABIICHHBIH TIOUCK
XUMHUYeCKOH uH(popMaruu B
Pa3IUIHBIX HCTOYHHKAX
(HayuyHass W y4eOHO-Hay4Has
JIUTEepaTypa, cpexacTBa
MaccoBoi HMH(OpManuM, CeTh
WNuTtepuet " Ipyrue),
KPUTUYECKH aHaJTM3UPOBATh
XUMUYECKYIO nHpopmarmto,
nepepadaTbIBaTh ee "
HCTIONIB30BaTh B COOTBETCTBUH C
IIOCTaBJIEHHOU y4eOHOI
3ajavei;

[Ipy13 -copmupoBaHHOCTD
YMEHHMI OCO3HaBaTh OIMACHOCTh

BO3JCUCTBUSI Ha JKHUBBIC
OpTraHU3MBbl ONpeaeICHHBIX
BCIISCTB, IIOHMMAas  CMBICI
IIOKa3aTeis npeaeabHON
JIOMYCTUMOW KOHLIEHTpalluu, M
MOSICHSITh Ha puMepax
CHoco0bl  YMEHBUICHHUS u

IIPEIOTBPALICHUSI UX BPEIHOTO
BO3JICUCTBUSL HAa  OpPraHU3M
YeJI0BEKa

58




5. AJAIITAIIUSI PABOYEHN IPOT'PAMMBI IIPU OBYUEHUM JIUII C
OI'PAHMYEHHBIMH BO3MOXHOCTAMMU 3/I0OPOBbA

Apanrtanus  paboueil nmporpammbl  aucuuiuinHbl - OVIIm.12  Xumus
IPOBOJUTCS MpU pealn3aluy aJanTUBHOM 00pa3oBaTebHOM MpOrpamMMbl -
IpOrpaMMbl TOJTOTOBKH CIELMAIMCTOB CPEJHEr0 3BEHAa IO CHEUalIbHOCTU
31.02.02 Axymepckoe 1eno B LelsX oOecredeHus IMpaBa MHBAIUAOB M JIUIL C
OTpaHMYEHHBIMU BO3MOXXHOCTSIMU 3/IOPOBBSI Ha TMOJydeHHE MPOodeCcCHOHATHLHOTO
oOpa3oBaHMs,  CO3JaHMS  HEOOXOAMMBIX  JUIA  TOJYYEHHS  CPEIHEro
npodeccruoHansHOTO 00pa30BaHMs YCIOBHH, a TaKKe OOCCIEYCHUS JTOCTHIKEHUS
o0yJaronMMucs HWHBaJUWAAMU M JMIAMUA C OTPAHUYEHHBIMH BO3MOKHOCTSMU
3JI0POBBS PE3yIbTATOB (HOPMUPOBAHUS MPAKTUIECKOTO OIBITA.

Obopyodosanue kabunema 05 00Y4AOWUXCS C PAZTUYHBIMU BUOAMU O2PAHUYEHUS
300p08b3

OcHailenre kaOuHETa JOJDKHO OTBeYaTh OCOOBIM  0Opa3oBaTebHBIM
NOTPeOHOCTSIM ~ OOyYaromMXcsl WHBAIWIOB W JUIl C  OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 310pOBbsi. KaOWHETHI JOJKHBI OBITH OCHAIIEHBI 000PYI0BAaHUEM
U y4EeOHBIMU MECTaMU C TEXHUUYECKUMHU CPEJACTBAMU OOyUYEHUS JJIs1 00YUarOIINXCS
C pa3IUYHBIMU BUJIAMU OTPAHUYEHUM 37]0POBbSI.

KaOuner, B koTopoM 00ydYaroTcs JMlla ¢ HAPYIICHUEM CiIyXa, JOJHKEH ObITh
o00OpyI0BaH  paJMOKIACCOM, KOMIBIOTEPHOM  TEXHHKOH, ayJIHOTEXHHUKOM,
BUJCOTEXHUKOM, DIICKTPOHHOMN JTOCKOW, MYyJIbTUMEIUNHON CUCTEMOM.

Jns  cnaboBuasmmx oOyyarolmuxcsi B KaOMHETe mpeaycMaTpUBaIOTCA
IPOCMOTP YAAJEHHbIX OOBEKTOB TMPU IMOMOIIM BUJCOYBEIUYUTENCH IS
yIalleHHOro npocMotpa. Mcrnonb3oBanne bpailieBCKOM KOMIBIOTEPHOM TEXHUKH,
ANEKTPOHHBIX JIyN, TMpOorpaMM HEBHU3YaJbHOTO JocTyna K uHdopmanuuy,
TEXHUYECKUX CPEACTB IMpUeMa-liepeaaud ydyeOHoM uH(OpManuum B JIOCTYMHBIX
dbopmax.

Jlnst  oOywaromuxcsi C HapylmIeHHMEM OIOPHO-JBUTAaTEIBLHOTO —arrmapara
KaOWHET JOJKEH ObITh 000PY0BaH MEPEABUKHBIMU PETYIUPYEMBbIMU MapTaMU C
UCTOYHUKOM IHUTAHUS.

BrleykazaHHOe OCHaIlleHHWE YCTaHABIMBAaeTCs B KaOWHETE MpU HAIMYUHU
oOydJaronuxcsi MO aJanTUPOBAHHON 00pa3oBaTENbHON IMporpaMMmMe ¢ Y4YETOM
UMEIOIIETOCS TUITA HAPYIICHUH 3I0POBBS y 00yUaroIIerocs.

Hnpopmayuonnoe u memoouueckoe obecneuerue 00y4arouuxcs

Jloctym kK mHGOPMAIIMOHHBIM U OMOIMOTpaduIecKuM pecypcaM, yKa3aHHBIM
B 1m.3.2 pabodeil mnporpamMmbl, JOJDKEH OBITh TIPEACTaBIeH B (opmax,
aJanTUPOBAHHBIX K OTPAHUYCHUSIM 370POBbs OOYYAIOMIMXCS WHBAIUIOB U JIUIL C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI:

JUist min ¢ HapyLWEHUsIMA 3peHUs (HE MEHEee JBYX BHUJIOB):
- B [I€YaTHOM opMe yBEIMUYECHHBIM HIPUPTOM;
- B (hopMe IEKTPOHHOI'O JJOKYMEHTA;
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- B (popme aynuodaiina;

- B Ie4aTHOH opMe Ha si3bike bpaitns.
Jyist iaL ¢ HApYUIEHUSIMU CITyXa:

- B IeYaTHOU Gopme;

- B (popMe FIIEKTPOHHOTO JOKYMEHTA.
Jia nui ¢ HapyIIEeHUSIMH OMOPHO-IBUTATEIBHOTO ammapara (He MeHee IBYX
BHJIOB):

- B me4aTHoOU dopme;

- B (popMe 2JIEeKTPOHHOTO JOKYMEHTA;

- B (popme aynuodaiina.

Jusg 71y ¢ HEPBHO-TICUXMYECKUMH — HApYyHIEHUSIMU  (PacCTpOHCTBO

ayTUYECKOTO CIEKTPa, HAPYIICHUE IICUXUIECKOTO Pa3BUTHA):

- HCIOJIb30BAaHUE TEKCTA C WILTIOCTPALUSIMHU;

- MYJbTUMEAUITHBIE MaTEPUAIIBI.

Bo BpeMs caMoCTOSITENBHON MOATOTOBKH 00YYaIOIUecs NHBAIUIBI U JIUIIA C
OTpaHUYCHHBIMHU BO3MOKHOCTSIMH 37I0POBBS JOJDKHBI OBITH 00€CTIEUEHbI JOCTYTIOM
K cetu HTEpHET.

Dopmbl U Memoobl KOHMPOAS U OYEHKU Pe3yTbmamos 00y4eHus

@opMBbI U METOJIbI KOHTPOJISI IPOBOJSTCS C YYETOM OrPaHUYEHUS 340POBbS
oOyuvaronuxcs. Llenpio Tekyiero KOHTPOJs SBISETCS CBOEBPEMEHHOE BBISIBICHHE
3aTpyAHEHUN U OTCTaBaHMs, 0OYYaIOLIErocsi ¢ OTPaHUYEHHBIMUA BO3MOXHOCTSIMU
3I0pOBbsl 1 BHECEHUE KOPPEKTUBOB B YUEOHYIO IEATEIBHOCTD.

@opmMa NOPOMEXKYTOYHOM  aTTECTAlMM  YCTAHABIMBAETCA C  YYETOM
WHAVNBUIYABHBIX TICUXO(PU3NYECKUX OCOOCHHOCTEH O0Yy4aroIUXCcs UHBAIHUIOB U
JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3710pOBbs (YCTHO, TMCbMEHHO Ha Oymare,
MUCBMEHHO Ha KOMIIbIOTEpe, B (popMe TECTUPOBAHUS U T.I1.).

[Ipy  mpoBeAeHWMM  MPOMEXKYTOUHOW  aTTeCTAllMM  OOydYaromeMycs
MIPEIOCTABISETCS BpEMs Ha MOJTOTOBKY K OTBETY, YBEJIMYEHHOE HE Oojiee 4eM B
TPU pasza, YCTAHOBJICHHOTO [Jisi TOATOTOBKM K OTBETY OOydYaronuumcs, He
VMEIOIINM OTPAHUYEHHUMN B COCTOSIHUU 300POBBS.
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