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1. OBLIAS XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI NPEIMETA
OVIIn.12 Xumus

1.1. MecTo npeMeTa B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
VYueonsiii npeaqmer OVYIIN.12 Xumus siBnsercs npo@UIBLHBIM MPEAMETOM

0011e00pa30BaTeILHOTO IHUKJIA OCHOBHOM 00pa3oBaTellbHOM MpOTrpaMMbl B

cootBeTcTBUM ¢ I'OC CIIO mno cneunansroctr 33.02.01 dapmarusi.

1.2. Hean U niIaHUpyeMble pe3yJabTaThbl 0CBOEHUS MpeaMeTa:

[Ipu wu3yueHun yyeOHOro mnpenMera «XUMHS» Ha yriyOJEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooduiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3a7laueil IEPBOCTENICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Penienue
ATOM 3aJaud Ha YrIyOJIEHHOM YpOBHE HW3YYEHHS MpeaMera MNpeanojaraet
peaN3alMI0 TAKUX LIEJEH, KaK:

dbopMHpoBaHUE TTPEICTABICHUIA:

O MATEpUAIIBHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTAX M IO3HABAEMOCTH
SABJICHUW MPUPOJBI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€ BelylIeu
poJii B 00ECIIEYEHUN YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIeM
HKOJIOTUYECKOM, HSHEPreTMYeckol M TMHIIEBOM O€30MacHOCTH, B PAa3BUTUHU
MEJIMIMHBI, CO3IaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB DJHEPrUH, B
00eCleYeHUr  PALMOHATIBLHOTO  NPHUPOJAOIONB30BaHUA, B  (HOpMUPOBAHUU
MHUPOBO33pPEHUSI U OOIIe KyJbTyphl UEJIOBEKa, a TaKkKe IKOJIOTHYECKU
000OCHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOJIHOM Ccpe/ie;

OCBOCHME CHCTEMbl 3HAHUM, JIEKAIIMX B  OCHOBE XHWMHUYECKOHN
COCTaBIIIONICH €CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX
MOHATUHM, 3aKOHOB M TE€OPUU XHWMHUHU, COBPEMEHHBIX MPEICTABICHUN O CTPOEHUHU
BEIIECTBA HA  Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM,
HAJIMOJICKYJISIPHOM, O TEPMOAMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUSI XMUMUYECKUX PEAKIUl, 0 XMMHYECKOM pPAaBHOBECUHU, PACTBOpAX H
JUCTIEPCHBIX ~ CHUCTEMax, 00 OOImMX HAy4YHBIX MPUHIUIAX XHUMHYECKOTO
IIPOU3BO/ICTBA;

dbopmupoBaHue y 00yJarommxcst OCO3HAHHOTO MTOHUMAHUS
BOCTPEOOBAHHOCTU CUCTEMHBIX XUMHUYECKUX 3HAHUU U1 OOBSICHEHUS KIFOUEBBIX
unaed u mpoOjieM COBPEMEHHOW XUMUH, JJIi OOBSCHEHHS W TPOTHO3UPOBAHUS
SABJICHUM, HUMEIOLIUX €CTECTBEHHO-HAYYHYIO IIPUPOAY; I'PAMOTHOIO PpEIICHUS
po0seM, CBSI3aHHBIX C XMMUEH, MPOTHO3UPOBAHUS, aHAJIN3a U OLIEHKHU C TIO3UIUN
AKOJIOTMYECKON 0e30MacHOCTH IOCISACTBUM OBITOBOM U TMPOU3BOJACTBEHHOMU
JNEATEIbHOCTH  YEJOBEKAa, CBSA3AHHOM C  XHMHUYECKMM  IPOU3BOACTBOM,
MCII0JIb30BAaHUEM U NEPEPa0OTKON BEILECTB;

yriyOJieHue NPeACTaBICHUN O HAyYHBIX METOAaX MO3HAHUS, HEOOXOIUMbBIX
JUIs. TPUOOpPETeHUs] YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBIACHEHUS
XMMHUYECKUX SBJICHUM, UWMEIOIIUX MECTO B TMPUPOJIC, B MPAKTHUYECKOU

JIESITEILHOCTH Y IOBCETHEBHOM JKU3HU.
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B pamkax mporpammbl guctuminael OVYIIn.12 Xumus oOydarommmucs
OCBaMBAIOTCSl JIMYHOCTHBIE, METAlpPEAMETHbIE U TMPEIMETHbIE pE3yibTaThl B
cootBerctBUM ¢ TpeboBanusimu DPI'OC  cpegnero obmero o0pa3oBaHMS:
mnuHoctHele (JIP), meranpeamernsie (MP), npenMerHbie yriyOJI€HHOTO ypOBHS

(ITPy).

Koapl
pe3yJabTaToB

IInanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
BKJIKYAIOT:

JInuHocTHbIe pe3yabTathl (JIP)

JIP 01

rpa:kIaHCcKoe BOCIINTAHME:

- c(OpMUPOBAHHOCTh OCO3HaHUs oOy4armuMucs CBOMX
KOHCTUTYLIMOHHBIX TIIpaB W OO0S3aHHOCTEH, YBaXEHHUS K 3aKOHy U
IIPABOIOPAIKY;

- ¢()OpMUPOBAHHOCTb MPEJCTABICHHUS O COLMAIBHBIX HOPMAxX M MpaBUiIax
MEXJIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE;

- TOTOBHOCTb K COBMECTHON TBOPYECKOH AEATEIbHOCTU IIPU CO3JIaHUU
y4eOHBIX TIPOEKTOB, pELIEHMHM Y4YeOHbIX U I103HABaTEIbHBIX 3aj]ad,
BBINIOJTHEHUHM XMMHUECKHUX KCIIEPUMEHTOB;

- CIIOCOOHOCTh MOHUMAaTh U NPUHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTbl JpyruX T[pH aHajJu3€ pPa3JIMYHbIX BHUJOB  y4eOHOMH
JIeSITEJIbHOCTH;

JIP 02

NaTPUOTHYECKOE BOCIIUTAHUE:

- C(l)OpMI/IpOBaHHOCTB OECHHOCTHOI'0O OTHOLICHUA K HCTOPHUYCCKOMY H
HAyYHOMY HAaCJIEIUI0 OTEYECTBEHHON XUMUU;

- c(hopMUPOBAaHHOCTh YBAXKEHMSI K TMPOIECCY TBOPYECTBA B OOJIACTH
TEOPUU M NPAKTUYECKOrO IPUMEHEHUS XHMHUHU, OCO3HAHUSA TOrO, 4YTO
JOCTHIXXCHUA HAayKu €CThb peE3yIbTAT JJINTECIIBbHBIX Ha6JIIO)IeHPII>'I,
KPOIIOTJIMBBIX dKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/a YYEHBIX
" IIPAaKTUKOB;

- cOpMUPOBAHHOCTH UHTEPECA U MO3HABATEIHHBIX MOTUBOB B MOTYUYCHHH
¥ TIOCJIENYIONMeM aHaiu3e HWHQPOPMAIMH O TMEPEJOBBIX JOCTHKECHHSIX
COBPEMEHHOM OTEUYECTBEHHON XUMUU;

JIP 03

AYXOBHO-HPABCTBCHHOC BOCIIUTAHHUE:

- C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOTI'O ITOBCACHU A,

- CHOCOOHOCTH OICHUMBATh CUTyalWH, CBA3aHHBIC C XHUMHYCCKUMU
SABJICHUAMH, W [MPUHHUMATH OCO3HAHHBIC PCIICHHA, OPUCHTUPYSACH HaA
MOPAJIBHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

- TOTOBHOCTbH OLICHUBATb CBOE MOBCACHHUEC U ITOCTYIIKU CBOUX TOBapI/II_I_Ieﬁ C
HOSI/IHI/Iﬁ HPAaBCTBCHHBIX H IIPABOBBIX HOPM M OCO3HAHUC HOCJ'IG)ICTBI/Iﬁ
OTUX MMOCTYIIKOB;

JIP 04

(opmupoBaHue KyJbTYPbI 310POBbSI;

- ¢(hopMHUPOBAHHOCTh TIOHUMAHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro
obpaza KW3HHM, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

- c(OpMHPOBAHHOCTH COOJIIOJCHHS TPaBWJI 0€30MacCHOT0 OOpamIeHus C
BEII[ECTBAMH B OBITY, IIOBCEAHEBHOW KU3HU U B TPYIOBOM JESATEILHOCTH;

- ¢(hopMHpPOBAHHOCTH TOHWMAHUS EHHOCTU MPaBUI UHAWBUIYaABHOTO U
KOJUIGKTUBHOTO O€30MaCHOTO TOBEJCHUS B CUTYalHsIX, YTPOXKAFOIIUX
37I0POBBIO Y KWU3HU JIIOJIEH;
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- c(hOopMHUPOBAHHOCTh OCO3HAHMSA IOCIEACTBUN U HENPUATHS BPEIAHBIX
MpUBBIYEK (YIIOTPEOICHHUS AJIKOT OIS, HAPKOTHKOB, KypEHHS);

JIP 05

TPY/AOBO€E BOCIIMTAHUE:
- c(OPMUPOBAHHOCTh KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-
UCCJIEIOBATENLCKOM ACSITeNbHOCTH, OOIECTBEHHO MOJIE3HOU, TBOPUYECKOM
Y APYTUX BUJIAX JICATEIHHOCTH;

- copMHpPOBAaHHOCTh YCTAHOBKM Ha aKTUBHOE YYacTHE B pEIICHUH
MPAaKTHYECKUX 3a/1a4 COLMAIBHOW HANpaBICHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

- c(hopMHUPOBAaHHOCTH MHTEPECA K MPAKTHYECKOMY H3YUYCHHIO MPOdeccHii
pa3IMYHOTO pPOAa, B TOM YHUCJIE€ HAa OCHOBE MPUMEHEHHUS MPEeIMETHBIX
3HAHW 110 XUMHH;

- chopMHpPOBAaHHOCTh YBaXKEHUS K TPYIY, JIOASIM Tpylda U pe3yibTaTam
TPYAOBOM AESATEILHOCTH;

- TOTOBHOCTh K OCO3HaHHOMY BBIOOPY HHIWBHUIYaIbHOW TpPaeKTOPHH
oOpaszoBanus, Oynaymeid mnpodeccun ©  peanu3aluid  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XMMHH, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

JIP 06

IK0JIOTHYecKoe BOCIUTAHHE:
- c(OpMHPOBAHHOCTh SKOJOTUYECKH IIEJIECOOOPA3HOrO0 OTHOIICHHUS K
MPHUPO/Ie, KaK UCTOUHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIe;

- ¢hOopMHPOBAHHOCTH TIOHUMAHUS TJI00ATBFHOTO XapaKTepa 3KOJIOTHICCKUX
npo0GsieM, BIUSHHUS YKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOIHOM
Y COLMAIIBHOM CpeJIbl;

- chOpPMUPOBAHHOCTh OCO3HAHHUS HEOOXOIMMOCTH  HCIIOJIb30BAHHUS
JMOCTHXKCHUH  XUMUH  JUI  PEIICHUsS  BOIPOCOB  PAlMOHAIBLHOTO

MIPUPOJOIIOIB30BAHUS;
- c(hopMHPOBAaHHOCTH AKTUBHOTO HEMPUATHUS JEHCTBUM, MIPUHOCALINX BPE
OKpY’KaroIlen IIPUPOJHOMN cpexne, yMEHUs IIPOTHO3UPOBATH

HEeOJIaronpusTHBIE JIKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

- ¢(hOpMHUPOBAHHOCTh HAIMYMSI PA3BUTOTO SKOJOTHYECKOIO MBIIUICHHUS,
JKOJIOTUYECKOM  KYJBTYpPBI, OIBITA  JEATEIIBHOCTH  JKOJOTMYECKOU
HaIlpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS MMM B IIO3HABATEIIBHOW,
KOMMYHUKAaTUBHOH M COLMAIBbHOM MpPaKTHKE, CIOCOOHOCTH W YMEHHS
AKTHUBHO NMPOTHBOCTOSITh UJICOJIOTUU XeMohoOuu;

JIP 07

LHEHHOCTH HAYYHOI0 MO3HAHUS:
- cOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKHY;

- cpOpMHUPOBAHHOCTh TOHMMaHHUS CHeUUDUKH XUMHHM KaKk HAyKH,
oco3HaHMsg €€ poiau B (OPMUPOBAHMM PALUOHAIBHOTO HAYYHOIO
MBIIUIEHHSI, CO3JaHUH 1[€JIOCTHOTO MPEICTaBICHHS 00 OKpYXKaroIeM MHUpe
KaK O €IWHCTBE TMPHUPOJbI M 4YEJIOBEKa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEM M pELIeHUH Mpo0JieM COXpaHEHUS MPHUPOJHOTO
paBHOBECHS],

- cOpMHPOBAHHOCTh YOEKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHH JIJIS
COBPEMEHHOM IUBUIM3ALUKU: B €€ TYMaHUCTHUYECKOW HAIPABICHHOCTU U
BaKHOH POJIM B CO3[IaHUM HOBOM 0a3bl MaTEPHAIBHON KYJbTYPBI, PEIICHUN
r7100aIbHBIX TPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MHUIIIEBON M AKOJOTUUYECKOW OE30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, O0ECIIEYeHUN YCIOBHH YCIEUIHOTO TpPyJAa U HKOJIOTHYECKU
KOM(OPTHOM KM3HU KAXKJOTO YjieHa 00IIecTBa;
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- c(OPMHUPOBAHHOCTh ECTECTBEHHO-HAYYHOH TI'PAMOTHOCTH: MOHUMAHUS
CYIIHOCTHU MCTOHNOB IIO3HAHHA, HUCIIOJB3YCMbIX B CCTCCTBCHHBIX HAYKax,
CMOCOOHOCTH  HCIOJIb30BaTh MMOJyYaeMble 3HAHHWSA [UIS aHaIuW3a u
OOBSICHEHUS SIBIICHUM OKPY’KAIOIIET0 MHpa M MPOMCXOJSAIIUX B HEM
U3MCHEHHI, YMEHHs Jenarh OOOCHOBAaHHbBIC 3aKIIOYCHHS Ha OCHOBE
HAay4YHBbIX (baKTOB U HUMCIOIIHUXCA JAaHHBIX C€ 1TCJIbIHO IOJYUCHUA
JIOCTOBEPHBIX BBIBOJIOB;

- cOPMUPOBAHHOCTh CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh
XMMHUYECKUE 3HAHUS Ui PEHICHUS Npo0JieM B pealbHBIX JKU3HEHHBIX
CUTyalUsXx;

- chOpMHUPOBAHHOCTh HMHTEpECa K IO3HAHUIO U HCCICIOBATEIBCKON
JCSITeTIbHOCTH;

- c(hOpPMHUPOBAHHOCTh TOTOBHOCTH M CIOCOOHOCTH K HEIPEPHIBHOMY
00pa30BaHUI0 M CaMOOOpA30BaHMIO, K AKTHBHOMY TOJYYCHHUIO HOBBIX
3HAHWH 110 XMMUHU B COOTBETCTBUH C )KU3HCHHBIMHU MOTPEOHOCTSIMHU;

- chOpMHPOBAHHOCTh HMHTEpPECAa K OCOOCHHOCTSAM TpyJa B Pa3IHUHBIX
chepax npohecCHOHAIBHOMN IS TEIbHOCTH.

MeTtanpeamerHbie pe3yabTaThbl (MP)

MP 1

OBiageHue  YHUBEPCAJbHBIMH Y4eOHbIMHU NMO3HABATEJILHLIMHU
JAeHCTBUSIMH:

MP 1.1

0a3oBble JIOTHYecKHe 1eliCTBHUS:

- CaMOCTOATENbHO (HOPMYJIHPOBAThL M AKTyaJIM3UPOBaTh MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

- ONpENENATh LEIU JIEATEIbHOCTH, 33J1aBas MapamMeTpbl U KPUTEPUH HX
JOCTUKEHMS, COOTHOCUTH PE3YJIBTAThl JEATEIBHOCTH C IOCTABICHHBIMU
LETSIMU;

- HCIIOJIb30BATh IIPU OCBOCHUU 3HAHWUM MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh XapaKTEpHblE MPU3HAKM TOHATHUM W YCTAHABIMBATh MX
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS [Tl OOBSICHEHUS
OTJIENbHBIX (DAKTOB U SBJICHHUIA;

- BBIOMpATh OCHOBAaHMS W KPUTEPUHU Ui KiIacCU(UKAIMM BEIIECTB U
XUMUYECKHUX PEAKIINN;

- YCTaHAaBIMBATh IIPUYUHHO-CIECACTBEHHBIE CBSI3U MEXAY H3y4acMbIMHU
SBJICHUSIMU;

- CTPOMTH JIOTUYECKHE PACCYXACHUS (MHAYKTHUBHBIC, JeITyKTHBHBIEC, IO
AQHAJIOTUM),  BBIABIATH  3aKOHOMEPHOCTH M NPOTUBOpEUYUS B
paccMaTpUBaeMBbIX SBICHHUSX, (OPMYJINPOBAThH BHIBOJIBI U 3aKIIOUEHUS;

- TNPUMEHATh B MPOLECCE I[IO3HAHMS, MCIOJIb3YyeMblE B XHMHH
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MpeoOpa3oBhIBaTh MOAEIbHBIE
MPE/ICTAaBICHUS] — XUMHUYECKHI 3HAaK (CUMBOJI) 3J€MEHTa, XUMHUYECKas
(dopmyna, ypaBHEHHE XHMHYECKOH peakiMu — MpHU PEUIeHUH Y4eOHBIX
[IO3HABATENIBHBIX W MPAKTHYECKUX 3a7a4, IPUMEHATh Ha3BaHHbBIE
MOJIEJIbHBIE IIPEACTABICHUS Ul BBISIBICHHS XapaKTEPHBIX IPU3HAKOB
M3Y4YaeMbIX BEIIECTB M XUMHUUYECKUX PEAKIIMM.

MP 1.2

0a30BbIe HCCIeI0BaTEIbLCKUE NeiiCTBHA:

- BJAJIETh OCHOBAaMHU METOJIOB HAy4YyHOTO TIO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIIUM;

- ¢dopmynupoBaTh 1LETW W 3aJadyd  HCCIEJOBAHUS, HCIOIH30BaTh
MOCTABIIEHHBIE W CaMOCTOSITENILHO CQOPMYITUPOBAHHBIE BOMPOCHI B
Ka4yecTBE MHCTPYMEHTa TIO3HAHWUA W OCHOBBI i (opmMupoBaHUS
TUIIOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHIM;

- BJAJIETh HABBIKAMU CAMOCTOSITEJIBLHOIO TUIAHUPOBAHUSI W TMPOBEICHUS
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YUYEHHYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HaOII01aTh 3a
XOJOM IIpOLECCAa, CAMOCTOSTENBHO IIPOrHO3MPOBATh €ro pe3yJIbTar,
dbopmynupoBaTh 00OOIIEHUST W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pe3yJIbTaTOB MCCIEIOBAHUS, COCTaBIATH OOOCHOBAaHHBIM OTUET O
MpoJieTIaHHOM padoTe;

- MpHOOpETaTh OMNBIT YYEHUYECKOH MCCIIeOBATENbCKONH M IMPOEKTHOU
NEeSTeNIbHOCTH,  MPOSBISATH ~ CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PELIEHUS IPaKTUYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUSI.

MP 1.3

padora ¢ uHpopmanueii:

- OPHCHTUPOBATHCS B PANIMYHBIX HCTOYHUKAX HWHPOpMAIuU (Hay4HO-
MOMyJsIpHAST ~ JIUTepaTypa XUMHUYECKOTO COJACPIKAHHS, CIPABOYHBIC
nocoOwusi, pecypcsl IHTepHETa), aHATH3UPOBATh HHOOPMAIHIO Pa3THYHBIX
BUJIOB ¥ ()OPM TMPEACTABIICHUS, KPUTHUECKH OIEHUBAThH €€ TOCTOBEPHOCTh
¥ HEMTPOTHBOPEUYUBOCTH;

- (hOpMyJIMPOBATH 3aNIPOCHI M IPUMEHSTH Pa3INIHBIC METOJBI TP TTOUCKE
U orOope MHpOpMAIMK, HEOOXOAMMOM ISl BBHITTOJIHEHHS YYEOHBIX 3a/1ad
ONPEACIEHHOTO TUIIA;

- npuoOperaTh OTIBIT WCIIOJIb30BAHUS UH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUN U PA3IUIHBIX IOMCKOBBIX CHCTEM;

- CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYI (OPMY MPEICTABICHHS
uHpopManuu (CXeMbl, TpauKH, AWArpamMMbl, TaOJHMIbI, PUCYHKH U
Apyrue);

- HCIOJIb30BaTh HAYYHBIH SI3BIK B KadeCTBE CpeAcTBa mpu paboTe ¢
XUMHAYECKON MH(pOpMAIMel: TPUMEHITh MeKIpeaMeTHbIe (pusnueckue u
MaTeMaTHYeCKHe) 3HAaKd W CHUMBOJBL, (QOpMyJbl, abOpeBHATYPHI,
HOMEHKJIATYpY;

- WCTIONB30BaTh M MPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

MP 2

OBJIaIIeHI/Ie YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMM I[EﬁCTBI/IﬂMPI:

MP 2.1

o0lIeHne:

- 3a71aBaTh BOMPOCHI MO CYIIECTBY OOCYX/IaeMOW TEMbI B XOJ€ JHaliora
W/WAM  JUCKYCCHHW, BBICKa3bIBaTh  uAeH, (POpMyIMpOBaTH  CBOU
npe)monceHm{ OTHOCHUTECJIBbHO BBIITOJIHCHU A npe;momeHHoﬁ 3a1a4Hu,

MP 2.2

COBMeCTHAasl 1eATeJIbHOCTD:

- BBICTyHaTb C  Mpe3eHTaluel  pe3yJbTaToB  MO3HABATEIbHOM
NEATENIBHOCTH, IIOJYYEHHBIX CaMOCTOSITEIbBHO WM COBMECTHO CO
CBEPCTHUKAaMH  TIpU  BBIIOJHEHUM  XUMHUYECKOTO  HKCIEPHUMEHTA,
MPAKTUYECKON paboTHI MO MCCIET0BAaHUIO CBOWCTB M3Y4YaeMBIX BEIIECTB,
peanuzanu  yyeGHOro TMpoekTa, U (POpMyIUpOBaTH BBIBOABI IO
pe3ynbTaTtaM NpPOBEAEHHBIX UCCIEJOBAHUNA IyTEM COIIACOBAHUS MO3ULINN
B X0JIe 00CYyKaeHHsI U 00OMEeHa MHEHUSIMHU.

MP 3

OB.HalIeHI/[e YHUBEPCAJIBbHBIMHU PEryJasiTUBHBIMU HeﬁCTBHHMHZ

MP 3.1

CaMOOpPraHM3aNMs:

- CaMOCTOSITENIFHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO
JEeSITEIbHOCTb, ONpenenss e€ Leau U 3aJa4yd, KOHTPOJIMPOBaTh U MO Mepe
HE00XOIMMOCTH KOPPEKTHPOBATH IpeIaraeMblil allrOpUTM JCHCTBUHN Tpu
BBINOJIHEHUH Y4E€OHBIX U HCCIIEOBATENIbCKUX 3a/a4, BbIOMpaTh Hauboee
3 PEeKTHUBHBIN CIOCOO UX peIIeHUs ¢ yUYETOM MOTYyUYSHHUs HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUECKUX PEAKIIMSX;

MP 3.2

CAMOKOHTPOJb:




-  OCYHIECTBJIATH CAaMOKOHTPOJIb CBOCH JACATCIIBHOCTH Ha OCHOBEC
caMoOaHaJIn3a 1 CAaMOOILICHKH.

Ilpen

MeTHbIE Pe3YJIbTAThI YriayoJaeHHblii ypoens (ITP6 + IIPy)

I1P6 01

- c(pOpMUPOBAaHHOCTH TMPEJCTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, POJIM XMMHUHU B MO3HAHUU SIBICHUN
npuposbl, B (OPMHUPOBAHUM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOAUMOW Uil pelIeHUs
MPAKTUYCCKUX 3aJad M OSKOJOIMYCCKU 000CHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CPELE;

I1P6 02

- BJAJICHUE CUCTEMOW XUMHUYECKMX 3HAHHUI, KOTOpass BKJIIOYAeT:
OCHOBOIIOJIATalOIINE MOHATHS (XMMUYECKUM 2JIEMEHT, aTOM, 3JIEKTPOHHAs
o0osouka aroma, S-, p-, O-2JIEKTPOHHBIE OpPOWTAIM AaTOMOB, HOH,
MOJIEKYJ1a, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHHUS,
XUMHYECKasi CBSI3b, MOJb, MOJSIpHas Macca, MOJIIPHBIA 00beM,
yIAepOaHBIH cKeneT, (YHKIMOHAJIbHAs TIpyMIa, pajaukai, H30Mepus,
M30MEPBI, TOMOJIOTUYECKUIN PsJl, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOI- U
a30TCO/EpKaIllMe COCIUHEHUs, OHMOJIOrMYeCKH aKTHUBHBIC BEIIECTBA
(yrineBoabl, JKUpBI, OEIKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS, KPUCTAJNINYECKash pelIeTKa, THIIbI
XUMHYECKHX  peakuuid  (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,  3K30-U
HHJIOTEPMHUYECKHE, PEaKIMU HMOHHOIO OOMEHa), pacTBOp, HJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  JJEKTPOJIMTUYECKAs  JUCCOLMALUS,  OKHCIUTEIb,
BOCCTAaHOBUTENb,  CKOPOCTb  XMMHMYECKOM  DPEAKLUH, XUMHUYECKOE
paBHOBECHE), TEOPUHM U 3aKOHBI (TE€OpUs XMMHMUYECKOTO CTPOCHMUS
opranuueckux Bemects A.M. bytiepoBa, TEOpusi 3JIEKTPOJUTHYECKON
aucconmanuu, nepuogumyeckui  3akoH .M. MengeneeBa, 3akoH
COXpPaHEHHs MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHUH S3bIK XHMHH,
dakTosOTHYECKUEe CBEIEHUS O CBOICTBaX, COCTaBe, MOIYYEHHUH U
0e30IacCHOM  HMCMOJb30BAaHUM  BAKHEHIIMX  HEOPraHMYeCKUX U
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKON JAESITEIbHOCTU YeJIOBEKa

I1P6 03

- C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIITH XApPAKTCPHBIC TIPHU3HAKU U
B3aUMOCBA3b  HU3YYCHHBIX HOHSITI/IP'I, MNPUMCHATE  COOTBETCTBYIOIIUEC
MOHATHUA TIPpU OINMUCAHUHU CTPOCHHUA U CBOICTB HCOPTaHUYCCKUX U
OpTraHUYE€CKUX BCHICCTB H HUX npeBpameHMﬁ; BBIABIIATH B3aUMOCBA3b
XUMHUUYECKMX 3HAHUM C TIOHATUSIMU U NPpEACTABJICHUAMU  OPYTUX
CCTCCTBCHHOHAYYHBIX NIPEAMCTOB,

I1P6 04

- cOpMHUPOBAHHOCTh YMEHUI HCIONIH30BaTh HAMMEHOBAHUS XUMHUECKHUX
COEIMHEHUN MEXAYHApPOJHOIO0 COK03a TEOPETHYECKOW U MPHUKIATHON
XUMUM W TpPUBUAIbHBIE HAa3BaHMUsS BAXKHEHIIMX BEIIECTB (ITHUJIEH,
aleTuiIeH, TIUIepuH, GeHomn, GopMaabaeTrnl, YKCycHass KUCIO0Ta, TJIUIIHH,
yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHUaK, rauieHas HW3BECTb, HETalleHas
W3BECTh, TUTBEBAas COJa ®  JIPYTHUX), COCTaBJIATH  (HOPMYJIBI
HEOPraHWYECKUX M OpPraHMYeCKUX BELIECTB, YPABHEHUS XUMHUYECKHUX
peaknuii, OOBACHITH UX CMBICH; TIOATBEPKIATh XapaKTEPHBIC XUMHUECKHE
CBOMCTBa BELIECTB COOTBETCTBYIOIIMMH JSKCIIEPUMEHTAMU M 3alUCIMU
YpPaBHEHUN XUMUYECKUX PEAKIIUH;

ITP6 05

- chOpMUPOBAaHHOCTb ~ YMEHMH  YyCTAaHABIMBaTh  IMPUHAJICKHOCTD
M3YUYEHHBIX HEOPTAaHMYECKUX M OPTaHWYECKHX BEIIECTB K ONPEIACICHHBIM
KJlaccaM M TpynmnaMm COEIMHEHHM, XapaKTepu3oBaTb HX COCTaB H
BOKHEHIIME  CBOWMCTBA; OMNPEACNSTh BHABl XHMHYECKHX  CBS3EH
(KoBaJIeHTHasI, HOHHAs, METaINYECKas, BOJIOPO/HAs), THUIIBI
KPUCTAJUTMYECKUX PENIETOK BEIIECTB; KIACCHU(PHUITMPOBATH XUMUYECKHE
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peaKIuy;

ITP6 06

- BJIAACHUC OCHOBHBIMM MCTOJAMH HAYYHOI'O II03HAHHA BCHICCTB H
XUMHYECKHX  sABIeHUH  (HaOmioJeHue, M3MEpeHHe, OSKCIEPUMEHT,
MOJICJIUPOBAHUE);

I1P6 07

- cOpMHUPOBAHHOCTH YMEHUI TPOBOIMTH pACUEThl MO XUMHUYECKUM
dbopMynaM U YpPaBHCHHUSIM XHUMHYECKHX PEAKIUA C MCIOJIb30BAaHUEM
buU3NYECKUX BEIUYMH, XapaKTEPU3YIOIIUX BEHIECTBA C KOJIUYECTBEHHOMN
CTOPOHBI: MaccChl, O0ObeMa (HOpPMAaJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIOJIb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS Ui TPUHATHUS
peHIeHI/II\/II B KOHKPETHBIX  KU3HCHHBIX CUTyalusix, CBs3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

ITPG 08

- cpopMHUPOBAaHHOCTH YMEHMH IIJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN
OKCIIEPUMEHT (MPEBPAILEHUSI OPraHUYECKUX BEIIECTB NPU HATPEBAHHH,
MOJIyYEHHUE ITUJICHA U U3YUYEHHUE €ro CBOWCTB, KAUYECTBEHHbIE PEAaKIMH Ha
anbIeTUAbl, Kpaxmall, YKCYCHYIO KHCIOTY; JAeHaTypaiusi OeJIKoB Mpu
HarpeBaHWM, LBETHBIE PEAKIMH OEJIKOB; MPOBOAMUTH PEAKIMH HOHHOIO
oOMeHa, ompeneNsaTh Cpeay BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIUU
Ha cynbdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh
JKCIIEpUMEHTaNIbHbIE 3a1auu 1o TemaMm "Mertamisl" U "Hemetamnel") B
COOTBETCTBUU C IpaBWJIaAMU TEXHUKH OE30MACHOCTH IMpPH OOpalieHUH C
BelIECTBAMH W JIaDOpaTOpHBIM  OOOpYyJOBAaHUEM;  MPEACTABIATH
pe3ysibTaThl XMMHUYECKOIO 3KCIepuMeHTa B (OpMe 3allucu ypaBHEHHM
COOTBETCTBYIOIIUX peakuuil U (GopMyIrpoBaTh BHIBOABI Ha OCHOBE ITHX
pe3yJIbTATOB;

I1P6 09

- ¢(hOpMUPOBAHHOCTh YMEHHS aHAIM3UPOBATh XUMHUYECKYI0 HH(DOpMALHIO,
MOJy4aeMyl0 U3 pPa3HbIX MCTOYHHKOB (CPEICTB MaccoBOW HMH(pOpMaiuu,
ceTh MIHTEpHET M apyrue);

I1P6 10

- chOpPMHPOBAHHOCTh YMEHHUU COONIOAATh TIpaBUIA IKOJIOTHYECKU
11eJ1eco00pa3HOro MOBEAEHHs B ObITY M TPYJIOBOH JAEATENBHOCTH B LIEJSIX
COXpAaHEHHsT CBOEro 3J0POBbS M OKpPYXKALIEed NPUPOJHON Cpensl;
YUHUTBHIBaTh OMACHOCTH BO3JEHCTBHS HA KUBBIE OPIaHU3MBbI OIIPEIETICHHBIX
BEIIECTB, TOHUMAasl CMBICI IIOKa3aTeyid MPEeIeTbHOW JOMYCTUMOM
KOHIICHTpALUY;

ITP6 11

- s o0ydyarommxcs C OrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI:
c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX
METOaX MMO3HAHMSI BEIIECTB U XUMHYECKUX SIBJICHUM;

I1P612

- NS CHENBIX W CIA0OBHIANIMX OOyYarommxcsi: CcHOpPMHPOBAHHOCTH
YMEHHS HCIONIb30BaTh peiabeHO TOYEUHYIO cucTeMy o0o3HaueHuil JI.
Bpaiins 1ist 3anucu XUMUYECKUX GopMyI.

TPy 01

- c(OPMHUPOBAHHOCTh MPEACTABIECHUI: O MaTepUaAIbHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTAX M II03HABAEMOCTU SIBJICHUM IPUPOJBI; O MeCTe U
3HAYEHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJii B 00ecTiedeHun
YCTOMUMBOTO  pa3BUTHS  4YEJOBEYECTBA: B  pEIIEHHUH  MpolseM
9KOJIOTUYECKOM, SHEPreTHUeCKOW M MUILEBOH 0e30MacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00eCreyeHN: pPalUOHAIBHOTO IPHPOJIONONIBL30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33PEHUSI M OOLIeH KyJIbTypbl YENIOBEKAa, a TaKXKe HSKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOI cpelie;

[TPy 02

- BJIAACHHUC CUCTEMOHM XUMHYECKUX 3HaHPII>i, KOTOpass BKJIIOYACT:
OCHOBOITOJIATAIONINE TIOHSATHS (JIOTIOJIHUTEILHO K CHUCTEME TOHSTHI
0a30BOTO ypOBHsI) - HW30TOINBI, OCHOBHOE M BO30Y)KIIEHHOE COCTOSIHHE
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aToMa, THOpUAM3AINS aTOMHBIX OpOUTAJICH, XUMHUYECKas CBS3b, MOJISIPHAS
KOHIIGHTpalus, CTPYyKTypHas ¢Gopmyna, u3oMepus (CTpyKTypHas,
reomeTpudeckas (I[MC-TPaHC-U30MEpHs), THUIBI XUMHUYECKHUX PEaKIHA
(roMo- M TreTeporeHHble, oOpaTHUMble M HEOOpaTUMBIE), PaCTBOPHI
(MCTUHHBIE, JUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHUAPATHI, CTEIEHb
JUCCOLIMAIINY, 3JICKTPONH3, KPEKHHT, PU(DOPMHHT); TEOPHUH W 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYCCKUE 3HAHHS, JIGKAIIUE B OCHOBE
MMOHMMAaHud MNPUIUHHOCTH U CUCTCMHOCTU XHMHYCCKHUX HBHCHHﬁ,
COBPEMCHHBIC TMPEJICTABICHUSI O CTPOCHUHM BEIIECTBA HA aTOMHOM,
MOJICKYJSIDHOM W HAaJAMOJICKYJIIPHOM  YPOBHAX; MMpCaACTaBJICHUA 0
MeXaHU3MaX XUMUYCCKHX PEaKIUil, TEPMOJIUHAMHYCCKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX HMX TMPOTEKAHHS, O XUMHYECKOM PaBHOBECHH,
JMCIIEPCHBIX ~CHCTEMaxX, (DaKTOIOTHYEeCKHe CBEIEHUS O CBOICTBax,
cocTaBe, TMIOJIYYCHHH U O€30IaCHOM HCIIOJIb30BAHMM  BaKHEHIIIHX
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY M INPAKTHYECKOU
JACATCIIPHOCTH YCJIOBCKA, O6H_[I/IX HAay4YHBIX TMPUHOUIAX XUMHYCCKOI'O
NPOM3BOJICTBA (HA TPUMEpPE MPOU3BOJACTBA CEPHOW KHCIOTHI, aMMHAKa,
MeTaHoJa, epepadoTKku HedTH);

TPy 03

- cOopMHPOBAaHHOCTH YMEHHH BBISBIATh XapaKTEepHbIE NPU3HAKU U
B3aUMOCBSI3b M3YYCHHBIX TOHSTHH, TMPUMEHITh COOTBETCTBYIOIIHE
MOHSTHUS TPU ONUCAHUM CTPOEHUS M CBOMCTB HEOPraHWYECKUX U
OpraHWYECKUX BEIIECTB M MX IMPEBpAIICHUN; BBISBIATh B3aUMOCBS3b
XUMHUYECKHX 3HAaHUM C TOHATUSMU U TPEJCTABICHUSMU JPYTUX
PEeIMETOB JIsi 00Jiee OCO3HAHHOTO TTOHUMAaHUS U OOBSCHEHHUS CYIHOCTH
MaTepUaIbHOrO €IMHCTBA MHpPA; UCIOJIb30BATh CHUCTEMHBIE XMUMHUYECKUE
3HaHHUS IS OOBSCHEHWS W TIPOTHO3UPOBAHMS SIBIICHUH, HWMEIOIIUX
€CTECTBEHHOHAYUYHYIO MIPUPOY;

[1Py 04

- cOpMHUPOBAHHOCTh YMEHUI HCIIOIH30BaTh HAMMEHOBAHUS XUMHYECKHX
COCJIMHEHUN MEXIYHApPOJHOIO COK03a TEOPETHUYECKOW U MPUKIATHON
XMMHHU W TPUBHUAJIBHBIE HA3BAHUS BEIIECTB, OTHOCAIIMXCS K HU3YYEHHBIM
KJIacCaM OpraHWYECKUX W HEOPraHUYECKUX COCIMHEHHUMN; HCIOIb30BaTh
XUMHUYECKYI0 CHMBOJIMIKY JUISI COCTaBJICHHS (OpPMYT HEOPTaHUYECKUX
BEIIIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U
CKENIETHBIX) (OPMYJT OpPraHWYECKUX BEIISCTB; COCTABISATh ypaBHEHUS
XMMHMYECKUX PEaKIMid M PaACKPhIBATh HMX CYIIHOCTb: OKHUCIHUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMU IMOCPEACTBOM COCTABJIEHHUS 3JIEKTPOHHOTO
OayaHca ATUX Peaklnii; peakuii HOHHOTO 0OMEHa IMyTEM COCTaBJICHUS UX
MOJHBIX W COKPAICHHBIX HWOHHBIX YPAaBHEHUW; peakUWid TUIPOJIN3a,
peaknuii KoMIUIeKcooOpa3oBaHus (Ha TpHUMEpPe THUAPOKCOKOMIUICKCOB
[IMHKA W aJIFOMUHUS); TIOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOMCTBA
BEIIIECTB COOTBETCTBYIOIUIMMH SKCIEPUMEHTAMU W 3aMUCSMH ypaBHEHUH
XMMHYECKHX PEaKIi;

TPy 05

- c(OpPMHPOBAHHOCTh YMEHHMH KiIaccU(UIMPOBATh HEOPraHUYECKHE U
OpraHMYECKHE BEIIECTBA M XHMHUYECKHE PEAKIUH, CAMOCTOATEIBHO
BbIOMpPAaTh OCHOBAaHUS W KpUTEPUH Ui KIACCU(PUKALMHU HM3ydaeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTEpPU30BaTh COCTAB M Ba)KHEWIINE CBOWCTBA
BEUICCTB, IPUHAMISKAIUX K ONpENEIEHHBIM KjaccaM M IpyIaMm
COeIMHEHUN  (IIPOCThl€  BEIECTBA, OKCHUIBL, THJIPOKCHUIbI,  COJIU;
YTIAEBOAOPOABI, IPOCThIE FPUPHI, CIUPTHI, (HEHONIbI, AIbJETUABI, KETOHBI,
KapOOHOBBIC KHCIIOTBI, CJIOXHBIE A(UPHI, KUPBI, YTIEBOIBI, aAMUHBI,
AMHUHOKHUCIIOTBI, O€NKW); MPUMEHSATh 3HAaHUS O COCTaBé M CBOMCTBax
BEUIECTB JUIsl JKCIEPUMEHTAJIbHOW NPOBEPKU THUIIOTE3 OTHOCUTEIHHO
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3aKOHOMEPHOCTEW NPOTEKAaHUS XUMUYECKUX PEAKIMM U MPOTHO3UPOBAHUS
BO3MOKHOCTEHN MX OCYILECTBIICHHUS],

[1Py 06

- c(OPMHUPOBAHHOCTb YMEHUI MOJATBEPXkAaTh Ha KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PpEAKIMOHHOW CIOCOOHOCTH OpraHHMYECKUX
COEMHEHUH OT KpPaTHOCTU M THUINA KOBAJIEHTHOW CBS3M, B3aWMHOIO
BJIMSIHUSI aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a TaKXKe OT 0COOEHHOCTEH
peaJIn3alliy Pa3IMYHbIX MEXaHU3MOB ITPOTEKAHUS PEAKLIUI;

I1Py 07

- chopMHUPOBAaHHOCTh YMEHUN XapaKTEPH30BATh AICKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U BO30Y»JICHHOM COCTOSIHMM) U MOHOB XUMHUYECKHX
anemeHToB 1-4 mepuonos Ilepuoguueckoit cucremsr . 1. MenneneeBa u
UX BaJieHTHbIE BO3MOXKHOCTH, UCHONB3ys mnonarus "s", '"p", "d-
AIIEKTPOHHBIE"  OpOMTANM,  HSHEPreTHUYECKUE  YpPOBHHM;  OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XUMHUYECKHUX D3JEMEHTOB U
00pa3yeMbIX IMH COCIMHEHHUH 110 IEPHOJIaM U TPYIITIaM;

[1Py 08

- BJIaACHUC CHUCTEMOM 3HAaHHH O METOdaX HAYYHOI'O ITO3HAHUA SIBIICHUMN
npupodbl, HCIOJB3YEMbBIX B C€CTCCTBCHHBIX HAayKaX W YMCHHAMU
MNPUMCHATH 3TU 3HAHUA IPHU SKCIICPUMCHTAJIbBHOM HCCIICAOBAHUHN BCIUICCTB
n ajiada OOBSACHEHUS XMMHUYECKHX SIBJ'IGHI/II\/'I, HMCIOIIUX MECTO B HIPHUPOAC,
HpaKTHqCCKOﬁ JACATCIIbHOCTH 4YCJIOBCKA U B HOBCC,Z[HCBHOfI KHU3HH,

[TPy 09

- chOpMUPOBAHHOCTb YMEHUU MPOBOJUTH pPACUEThl MO XUMHUYECKUM
dopMynaM U ypaBHEHUSM XHMMHUYECKHX PpEaKUUil ¢ HCHOJIb30BAHUEM
¢usznyeckux BeNWYMH (Macchl, oObeMa TIa30B, KOJIMYECTBAa BELIECTBA),
XapaKTEepU3yIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacueThl IO
HaXO0XJICHHUI0O XUMHUYECKOH (hOpMyIIbl BEILIECTBA; pacyeThl Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOJYKTAa PEAKIMH, €CIU OJHO U3 HCXOAHBIX
BEIIECTB JIaHO B BHUJE pacTBOpa C ONPEAECICHHOW MAacCOBOW JOJeH
PacTBOPEHHOI'0 BEIIECTBA MJIH JIAHO B U30BITKE (MMEET MPUMECH); pacueThl
MaccoBOM WJIM OOBEMHOH JOJM, BBIXOAA NPOAYKTAa pPEaKIHUU; PAacCUEThl
TEIIOBOTO (P deKTa peakuuid, 00beMHBIX OTHOIIECHHH ra3os;

TPy 10

- chOpPMHPOBAHHOCTh YMEHHH TPOTHO3UPOBATH, AaHAIM3UPOBATh U
OIICHMBATh C TIO3HMIMH DKOJIOTHYECKOH O€30IaCHOCTH IIOCIEICTBUS
OBITOBOM W TPOM3BOJCTBEHHON JEATEIHPHOCTH YEOBEKA, CBSI3aHHOU C
nepepaboTKON  BeIIeCTB;, WCMOJb30BaTh TMONYyUYEHHBIC 3HAHHS s
MPUHATHS TPAMOTHBIX PEHICHUH TpoOJeM B CHUTyalMsX, CBS3aHHBIX C
XHMHEH;

TPy 11

- ¢(hOpMUPOBAHHOCTh YMEHUI CaMOCTOSATENILHO IJIAHUPOBATh U IPOBOJIUTH
XUMHYECKMM  JKCIIEpUMEHT  (IIOJlyuyeHHe UM  HM3yYyEHUE  CBOWCTB
HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB, KA4YE€CTBEHHBIE pEaKLnU
YIJIEBOJOPOJOB  pa3IMYHBIX  KIACCOB M KHUCJIOPOACOAEPKALIUX
OPraHMYECKHUX BEIIECTB, PEIICHHUE OKCIEPUMEHTAIBHBIX 3a7ad IO
pacno3HaBaHUI HEOPraHMYECKUX M  OpPraHMYeCKUX  BEIIECTB) C
coOmo/ileHeM IMpaBui 0€30IacHOr0 OOpalleHus C BEIeCTBAMU U
1a0opaTOpHbIM 000pyAOBaHHEM, (OPMYIHPOBATH LENU HCCIEAOBAHUS,
NPENOCTaBIATh B  pa3iuMyHOM (opMe pe3yibTaTbl AKCIEPUMEHTA,
AHAJIM3HUPOBATh U OLICHUBATH UX JTOCTOBEPHOCTb;

[Py 12

- cOPMHUPOBAHHOCTh YMEHHUH OCYIIECTBISTH IICJICHANPABICHHbBIH MOUCK
XUMHYECKOH MH(GOpPMAIMK B PA3IMIHBIX UCTOYHHUKAX (Hay4dHas M y4eOHO-
Hay4Hasl JIMTepaTypa, CpeICTBa MacCOBOW MHPOPMAIUH, ceTh MIHTepHET 1
JIpyrue), KpUTUYECKH aHaJIM3UPOBaTh XUMUYECKYH0 HH(OpMALHNIO,
nepepabaThiBaTh €€ M KCIOJIb30BaTh B COOTBETCTBHH C IMOCTABICHHON
y4eOHOM 3a/1aueii;
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ITpy13 - c(hopMHUPOBAaHHOCTHP YMEHHMH OCO3HABAaTh OMACHOCTh BO3JCHCTBUSA Ha
JKHUBBIC OpraHU3Mbl OMPCACIICHHBIX BCIICCTB, IOHUMAA CMbICJI IMOKA3aTCJIA
npelelbHON JOMyCTUMOW KOHIIGHTpallMM, M TOACHATh Ha MpuUMepax
CHOC06LI YMCHBIICHUA U NPCAOTBPAIICHUA UX BPCIHOIO B03I[CI\/’ICTBI/IH Ha
OpraHH3M YeJOoBeKa

OcBoenue mpenMera JOJKHO CIIOCOOCTBOBATH (POPMUPOBAHUIO CIIEIYIOIIUX
o0mux u npodeccuoHadbHbIx KomnereHnuii ®I'OC CIIO no cnenuajibHOCTH
33.02.01 ®apmanus:

OK O0I. BreiOupate cnocoObl pemieHuss 3anad  OpodecCHOHATbHOU
NEeATENbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. MHcnomp30oBaThb COBpPEMEHHBIE CPEACTBA IIOMCKA, aHAIW3a W
MHTEpHpeTalud nHGopMauu 1 UHPOPMALMOHHBIE TEXHOJIOTHH JIJISl BBIIOJHEHUS
3a51a4 NpohecCUOHANBHOU eATEeIbHOCTH;

OK 03. IlnanupoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(EeCcCHOHATBHOE U
JUYHOCTHOE pa3BuTHE, MpEeANPUHUMATEIBCKYIO NEeATEbHOCTD B
npodeccroHansHO# chepe, UCIoNb30BaTh 3HAHUS 10 (PUHAHCOBOW TPAaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalIHSIX;

OK 04. DddexrnBHO B3aUMOJCHCTBOBATh M pabOTaTh B KOJJICKTHBE H
KOMAaH/IE;

OK 05. OcymecTBisiTb yCTHYI0O H MHUCbBbMEHHYIO KOMMYHHUKAIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit ®denepauuu ¢ y4eToM OCOOEHHOCTEN
COLIMAJIBHOTO U KYyJIbTYPHOT'O KOHTEKCTA;

OK 06. [IposBnATh IpaXX JaHCKO-TIATPUOTUYECKYIO IIO3ULHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  TIOBEJACHHE HAa OCHOBE  TPaJULMOHHBIX
OOIIEYEIOBEYECKUX IIEHHOCTe, B TOM YHCIE C Y4YE€TOM TapMOHHU3ALMH
MEXHAIIMOHAIBHBIX W MEXPEJIUTMO3HbIX OTHOIICHUM, NPUMEHSTh CTaHIapThl
AHTUKOPPYIIIMOHHOTO MMOBE/ICHNUS;

OK 07. CopelicTBOBaTh COXPaHEHHIO OKpYyXKarouen cpensl,
pecypcocOepekeHr0, TPUMEHSITh 3HAHUS 00 W3MEHEHUW KJIMMaTa, TMPUHIUIIBI
OEpexIMBOTO MPOU3BOACTBA, A(G(MEKTUBHO JEHCTBOBATH B  YPE3BBIYAMHBIX
CUTYyalusX;

I[IK 1.2. OOCecrneunBath COONIOJCHUE CAHUTAPHO-IMHICMHOIOTHIECKAX
IpaBuil M HOPMAaTUBOB MEIULMHCKOW OpraHu3alii, B TOM YHUCIE aKyIIEpCKO-
TUHEKOJIOTMYECKOT0o pOodUIs Mo BUAY AEATEIBHOCTH.
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2. CTPYKTYPA U COAEP’) KAHHUE YYUEBHOI'O IPEJMETA
OYIIn.12 Xumus

2.1. O6bem y4yeOHOro npeaMeTa u BU/bI y4eOHOM padoThI

Buj yyeOHoi padoThI O0bem B yacax
O01mast Tpy10eMKOCTh 180
YyeOHast Harpy3ka o0yuyaronierocst 152
B TOM YHCJIE:

YPOKH 152
CamocTosiTeibHasi padoTa 8
NuauBuayaabHblii MPOEKT 20
B TOM YHCJIE:

KOHCYJIBTAIIMH 110 HHANBUIYAJTLHOMY IPOCKTY 14
3alMTa MHAWBUIYAJIBLHOTO MMPOEKTA 6

[TpomexyTouHas arTecTanus B hopme oupdepenyuposanno2o 3avema
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2.2. TemaTuyeckuii miiaH u coaepxxkanue yueonoro npeamera OYIln.12 Xumus

Koapl koMmnereHnuid
(Yyka3aHHBIX B
paznesie 1.2) u

JIMYHOCTHBIX
O0bem yacos
Coaep:xanue yue0HOro Matepuasia u GopMbl OpraHu3anuM J1esITeTbHOCTH (ypokn/ MeTanpeIMeTHbIX,

o0yuarommxcst yp npeAMeTHbIX

CaMOCTOSITe/IbHASA e3VIBTATOR

pabora) pesy ’

¢dopmupoBanmnio
KOTOPBIX

CIoco0cTByeT

3JIEMEHT MPOrPaMMbI
Paznea 1. Oprannyeckasi XuMusi

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

[Ipeamer opranndeckoit
xumuu. Teopus cTpoeHus
OpraHUYeCKUX COECTMHEHUHN

Hayunble MeTOIbI MO3HAHMWS BEIIECTB M XHUMHUYECKUX sBJIeHUU. Pomb
SKCHEpPUMEHTAa W TEOPUHM B XUMHUU. 3HAYEHHE XHMHUH T[PU OCBOCHUU
npodeccuit CIIO u cneunansHocTedt CIIO ecrecTBeHHO-HAYYHOrO IpOdUiIs
poheCCUOHATLHOTO 00pa30BaHMUsL.

I[Ipenmer opranmyeckoii xumuu. [loHsTHE 00 OpraHMyecKoM BEIIECTBE U
opraHnyeckord xumuu. KpaTkuil odepk HCTOpUU pPa3BUTHS OPraHUYECKOU
xumud. Butanusm u ero kpyuenue. OCOOEHHOCTH CTPOEHHUS OPraHUYECKUX
coenuHeHuil. KpyroBopot yriepozaa B mpupoae.

Teopusi crTpoeHusi opraHmyeckux coeaunenuii A. M. bytaeposa.
[Ipennoceiiku co3nanus Teopur CTpoeHus. OCHOBHBIE MOJIOKEHUS TEOPUU
ctpoeauss A. M. bByrtnepoBa. Xumuueckoe CTPOCHHE U  CBOMCTBa
opranudeckux BemiecTB. Ilonatue 006 uzomepun. CrocoObl OTOOpakeHUs
CTpOEHUs MOJIEKYJIBI ((hopMyJibl, MoeH). 3HadeHue Teopun A. M. byTieposa
JUISL pa3BUTUSA OPraHUYECKOW XMMHUU U XMUMHYECKUX MPOTrHO30B. CTpoeHue
aTomMa yriepoja. OJEKTpOHHOE OOJako W OpOuTaNb, S- W pP-OPOUTAIH.
DNEKTPOHHBIE U JIIEKTPOHHO-Tpadudeckue QGopMylbl aToma yriepoia B
OCHOBHOM U BO30YXKIEHHOM cOCTOsIHUSX. KoBalleHTHas XuMMH4YecKas CBS3b U
ee Kiaccuukanus 1o crnocoOy HepeKpbIBaHUs opOHTanel (G- U M-CBS3M).
[MonsTre ruOpuan3anuu. Paznuunbie THIBI THOPUAN3AIUU U (HOpMa ATOMHBIX

OK 04, OK 05, OK 07,
IIK 1.2

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- I1P6 12
TPy 01- TTPy 13
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opOuTasneii, B3aMMHOE OTTaJKUBaHWUE THUOPHAHBIX opOuTamed W HX
pacroyioXXeHue B MPOCTPAHCTBE B COOTBETCTBUU C MHUHUMYMOM 3HEPIHUH.
l'eomerpust Mojekyn BelecTB, OOpa30OBaHHBIX aToMaMu yriepojaa B
Pa3IUYHBIX COCTOSHUSAX THOPUIN3AIIY.

Kaaccupuxanus OpPraHuYecKux COeIUHEHUIA. Knaccudukanus
OPraHMYECKUX BEIIECTB B 3aBHUCUMOCTH OT CTPOCHHUS YTJIEPOTHON IeMu.
[Tonstue dpynkuonanpHou rpymnmsl. Knaccudukanus opraHuueckux BelecTB
0 TUITY (PYHKIIMOHATBHOMN TPYIIITEL.

OCHOBbI HOMEHKJIATYPbI OPraHNYeCKUX BellecTB. TpruBHAIbHBIC Ha3BAHUA.
PannonanbHas HOMEHKIATypa Kak npeamecTseHHua HoMmenkiaatypel [lUPAC.
Homenxkmarypa IUPAC: npuninunbel oOpa3oBaHus Ha3BaHWM, CTapIIMHCTBO
(yHKIIMOHANBHBIX TPyMI, WX O0O3HaueHHe B mpedukcax U cyddurcax
Ha3BaHUM OPraHUYECKUX BEUIECTB.

Tunbel XUMHYECKUX CBsi3ell B OPraHU4eCKHX COCJUHEHHUAX U CIOCOOBI HUX
pa3psbiBa. Knaccudukanus KOBAQJIEHTHBIX CBsI3el o
3JEKTPOOTPUIATEIBHOCTH  CBA3aHHBIX aTOMOB, CIOCOOY IepeKpbIBaHUS
opOuTaned, KpaTHOCTH, MeXaHuW3My oOpa3oBaHus. CBsi3b  MIPUPOJBI
XMMHYECKOW CBS3W C THUIOM KPUCTAJUIMYECKOW PEMIETKH BEIIECTBA U €r0
¢uznueckuMu cBoiicTBamMH. Pa3pbIB  XMMHMUYECKOM CBSI3M Kak IIpoIece,
oOpatHbIil ee 00pa3oBaHUI0. [ OMOTUTHYECKUI M T€TEPOIUTHIECKUN Pa3phIBBI
CBs3€HM, WX CONOCTaBlIE€HHME C OOMEHHBIM M JOHOPHO-aKLENTOPHBIM
MeXaHu3MaMH uX oOpaszoBanusa. llomsTHe  cBOOOAHOrO  pajaukania,
HYKJI€O(DUIHHON U 3TEKTPO(YUIHLHON YaCTHIIBI.

Knaccupurkanus peakuuii B oprannveckoil xummuu. [loHarue o tumax u
MEXaHM3MaX peakuuid B opraHudeckod xumuu. CyOCcTpaT U peareHr.
Knaccupukanus peaknuii 1Mo W3MEHEHHIO B CTPYKType cyOcTpara
(mpucoenuHeHue, OTIICIUICHHUE, 3aMEIIeHNe, H30MEpHU3allis) U TUIy peareHTa
(panukanbHbIE, HYyKJIeO(DUIbHBIE, AIEKTPOPUITBHEIE). Peaxiuun
npucoenunenus (AN, AE), smumunupoBanus (E), 3amemenus (SR, SN, SE),
U30MEpPU3ALIHH.

CoBpeMeHHbIe TPEICTABJICHUSI 0 XUMHYECKOM CTPOEHUHM OPraHMYeCcKUX
BemtecTB. OCHOBHBIE HallpaBJICHHs pa3BUTHS Teopuu crpoeHus A. M.
BbytnepoBa. M3omepuss opranmdeckux BemiecTB U €€ BUAbl. CTpyKTypHas
M30MEepHsl: MEXKKJIACCOBasi, YIJIEPOAHOTO CKEJeTa, MOJIO0KEHUs KPaTHOW CBSI3U
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u (yHKUIMOHANBHOU rpynmnbl. [IpocTpaHcTBeHHAs M30MeEpHs: TeOMeTprUIecKas
n onruueckad. [loHsaTHEe acuMMETpUYECKOro ueHTpa. buomorunyeckoe
3HaYEHUE ONTUYECKOW M3oMepuu. B3anmHOe BiIHMsSHHE aTOMOB B MOJEKYJax
OpPTaHMYECKUX BEIIECTB. DIEKTPOHHBIE A((HEKTHl aTOMOB U aTOMHBIX T'PYII B
OpraHMYECKUX MoJieKyJax. MHAyKUHOHHBIA 3(QeKT, MON0KUTEIbHBIH U
OTPHULIATENIbHBIA, ero oco0eHHOCTH. Me3omepHblii  3pdext (3ddekr
COMPSDKEHMS), €T0 OCOOCHHOCTH.

«XHMHYeCKoe CTPOeHHE U CBOIICTBA OPraHUYeCKUX BellecTB)

1. CocTaBieHue CTPyKTypHBIX (POPMYII H30MEPOB U TOMOJIOTOB.

2.Pemienue 3ama4 Ha HAXOXKACHHE MOJCKYJISIPHOW (DOPMYNBI MO MacCOBOM
JI0JI€ BEIEeCTBA.

CamocTosiTesibHasi padoTa

Tema 1.2.
IIpenenbubie
YIJIEBOJOPOJIbI
ANKaHBI.

Conepxanue y4eOHOro MaTepuaJia:

T'omonornueckuii psja aakanoB. [loustue 06 yrieBogopogax. OcoOeHHOCTH
CTPOEHHUsI TPENCNIbHBIX YIJIEBOAOPOAOB. AJIKaHbl KakK MpPEICTaBUTEIN
MIpPEETIbHBIX YTIEBOAOPOAOB. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJIBl METaHa M JIPYTUX aJKaHOB. ['OMOJIOTMYECKHH DA U U30MEpus
napaduHoB. HopmanbHOE€ M pa3BETBIEHHOE CTPOCHHUE YTJIEPOTHOW LEIH.
HomMmeHnkatypa ankaHOB M aJIKWJIBHBIX 3amecTuTeneil. @u3nyeckue CBOMCTBA
aJIKaHOB. AJIKaHbI B IPUPOJIE.

XuMu4eckue cBOHcTBA ajkaHoB. Peakiuu SR-Tuna: ramoreHupoBaHuUE
(paboter H. H. CemenoBa), autpoBanre o KoHoBanoBy. MexaHu3M peakiuu
XJIOPUPOBAHUS AJIKAHOB. Peakun JErUIpUpPOBaHUS, TOpEHUs,
KaTaJIMTUYECKOTO OKHCIICHUS aJIkaHOB. KpEeKWHT ajaKkaHOB, pa3iU4HbIC BUJIbI
KPEKHHTa, IPUMEHEHHUE B MPOMBIIUICHHOCTH. [Iuponu3 u koHBepcusi MeTaHa,
U30MEpU3alMsl AJIKAHOB.

IIlpumeHenne W cmocoObl mojydyeHusi ajakaHoB. OO0JacTH TpPUMEHEHUS
ankaHoB. [IpoMblluieHHBIE CHOCOOBI TOJNYYEHHS alKaHOB: IOJY4Y€HUE U3
MPUPOJIHBIX HCTOYHUKOB, KPEKHHT MapauHOB, MOITYYEHHE CHHTETUYECKOTO
OeH3uWHa, TasuUKalMs YIid, TUAPUPOBaHME aikaHOB. JlabopaTopHbie
crocoObl TONMy4YeHUs alkaHoB: CHUHTe3 Bropma, aexapOOKCHIMpPOBaHUE,
TUIPOJIN3 KapOuia alIfOMUHMSL.

Huxnoankanpl. ['oMonoruyeckuil psii 1 HOMEHKJIATypa LUKIOAIKAaHOB, UX
obmas dhopmyina. [ToHsiTHe 0 HanpsbKeHUW 1WKIA. M30Mepus HUKIIOAIKAHOB:

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- TIPG 12
[Py O1- 1Py 13
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MEXKJIAaCCOBasi, YIJIEPOJHOrO CKenera, reomerpudeckas. [lomyuenue wu
(u3nyuecKkre CBOMCTBA ITUKIOATKAHOB. XUMUYECKHUE CBOMCTBA ITUKIIOATKAHOB.
Cnenuduka CBOWCTB IUKIOAIKAHOB C MallbIM pa3MepoM MHKiIa. Peakiuun
MIPUCOEAMHEHUS U PAJIMKAIIBHOTO 3aMEIICHUSI.

IIpodeccuoHaILHO-OPMEHTHPOBAHHOE COJIEPKAHUE

HpI/IMCHCHI/Ie AJIKAHOB B MCIUWIIMHEC (BaSeJ'II/IH — CMCCb XKHUAKHUX W TBEPAbIX
YTIEBOJIOPOIOB)

«XHMHYECKHE CBOMCTBA AJIKAHOB»

1. 3roroBienne Moenei MOJIEKYJI aIKaHOB U I'aJION€HAIKaHOB.

2. O3HakOMJIEHHE CO CBOWMCTBaMU TBEpIAbIX Napa(HUHOB: IUIABJICHUEM,
pacTBOPUMOCTBIO B BOJAE€ M OPraHWYECKUX PpACTBOPUTENAX, XMUMHUYECKON
MHEPTHOCTHIO (OTCYTCTBUEM B3aUMOJIEUCTBUS ¢ OPOMHOM BOIOM, pacTBOpaMu
NepMaHraHaTa Kajus, THIPOKCUIA HATPHUS U CEPHOU KUCIIOTHI).

3. IlomyyeHue MeTaHa M W3YyYEHHE €r0 CBOWCTB: TOPEHHS, OTHOLIECHUS K
OpOMHOIi BOJIe ¥ pacTBOPY IepMaHraHaTa Kajusl.

CamocrosiTesbHast padora

Huxnoankanel. 'oMonoruveckuii psa 1 HOMEHKIATYPa HUKIOATKAHOB, UX
obmas popmyna. [lonstue o HanpspkeHnu nuKIa. M3oMmepus IMKI0aIKaHOB:
ME)KKJIaCCOBasi, YIIIEPOJHOrO CKejeTa, reoMmerpudeckas. [lomydyenue u
(bu3nvecKre CBOWCTBA MUKIIOATKAHOB. XMMUYECKHE CBOMCTBA IIMKIIOATKAHOB.
Crneungurka cBOWCTB IIUKIOATIKAHOB C MaJbIM pa3MepoM Iukia. Peakiuu
MPUCOCTMHEHUS ¥ PAJIUKAIBHOTO 3aMETICHHSL.

KoHcyabTanus 1o HHAMBHAYAJIbHOMY IIPOEKTY
Boibop TeMbl uHAMBUAYanIbHOro mpoekTa. DopMynupoBaHME UEIH U
IIOCTaHOBKA 3a/1a4.

Tema 1.3.
3TI/IH€HOBBIG U IJUCHOBBIC
YIJIEBOIOPOIBI

Conep:xanue y4eOHOro MaTepuaJia

I'omonornyecknii psig  ajJKeHOB. DOJIEKTPOHHOE U HPOCTPAHCTBEHHOE
CTPOEHUE MOJEKYJbl ATUICHAa W AJIKEHOB. ['OMojorMueckuil pajg U obmas
¢dopmyna ankeHOB. M30Mepust 3TUICHOBBIX YITIEBOAOPOJOB: MEXKIIAcCOBasd,
YTIEPOAHOTO  CKEJETa, IIOJIOKEHHS KpaTHOM CBSI3U, TIE€OMETPUYECKAs.
OcoOeHHOCTH HOMEHKJIaTyphl ~ STHJIEHOBBIX  YIJIEBOAOPOJOB, Ha3BaHUS
BXHENIINX pagukanoB. PU3HUYECKUE CBONCTBA AJIKCHOB.

XHMHYeCKHe CBOWCTBA aJIKEHOB. JJEKTPO(UIbHBIA XapakTep peakuui,
CKJIOHHOCTb K PEAKLMUSM NPHUCOCIAMHEHUS, OKHUCIICHHUS, MOJUMEPHU3ALMHU.

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- TIPG 12
ITPy 01- 1Py 13
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[IpaBumo MapkoBHUKOBA W €ro DJJIEKTpOHHOE oOocHOBaHue. Peakiun
rajJjlOreHUPOBAHMS, THAPOTAIIOTCHUPOBAHUS, THUApATallMd, TUIPUPOBAHUS.
Mexanusm AE-peakumii. Ilonsitue o peakumsx mnojauMmepusanuu. ['opeHue
alKeHOB. Peaknuum OKHCIEHUST B MSITKUX M JKECTKHUX YCIOBUAX. Peakius
Barnepa u ee 3HaueHue A OOHapy>KEHUS HEMpPENENbHBIX YTIEBOJOPOJIOB,
TIOJTyYEHUS TJIMKOJICH.

IIpumeHeHne M crnoOCOObI MOJIyYeHHsI aJKeHOB. lcrnosib30BaHNE BBICOKOH
PEaKIMOHHONW CIMOCOOHOCTH QJIKEHOB B XHWMHUYECKOW IMPOMBIIIICHHOCTH.
[Ipumenenue stuineHa u nponuieHa. [IpombinuieHHbIE CIOCOOBI MOTYYEHHS
QJIKEHOB. Peakinu neruapupoBaHusi W KpeKuWHTra ankeHoB. JlabopaTopHbie
CHOCOOBI OJTYyUYEHUS AJIKEHOB.

[MonsatTne w xnaccudukamus AUCHOBBIX YTJIEBOJOPOIOB IO B3aUMHOMY
PacCIOJIOKEHUIO KpaTHBIX CBsi3el B MoJiekyse. OcoOeHHOCTH ANEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS COMNpPSDKEHHbIX JueHoB. [lonstne o m-
JNEeKTpOHHOW  cucrteme. HomeHkiaTypa  OUEHOBBIX  YIJIEBOJOPOJIOB.
Oco0eHHOCTH XMMUYECKHUX CBOMCTB COMPSIKEHHBIX JUEHOB KaK CJIEICTBUE UX
3JIEKTPOHHOTO cTpoeHus. Peakuum 1,4-npucoenunenud. Ilonumepusanus
nueHoB. CriocoObl MOJTyueHHsI JUEHOBBIX YTiIeBoaopoaoB: pabotelr C. B.
JlebeneBa, neruipupoBaHue aJIKaHOB.

OcCHOBHbBIC NOHATHS XHMHHM BBbICOKOMOJICKYJISIPHBIX COeIMHEHUH (Ha
npuMepe MPOAYKTOB MNOJUMEPH3AIUM AJIKEHOB, AJKAJHEHOB MW HUX
rajoreHnpou3BOAHBIX). MoHOMEpP, MOJUMEp, peaKIus MOIUMEPHU3ALINH,
CTENeHb MOJMMEpPHU3alUU, CTPYKTYpHOE 3BEHO. THUIBI MOJMMEPHBIX IIETIeH:
JUHENHbIE, pa3BeTBIEHHBbIC, clIuThie. [loHsATHE O cTepeoperyIsapHbIX
nonumepax.  [lomumepsl  TepMoOIUIaCTUYHBIE U TEPMOPEAKTHUBHBIE.
[IpencraBnenne o miactMaccax M ayactomepax. [lonMaTuineH BBICOKOTO M
HU3KOTO JIaBliEHUs, ero cBoicTBa W npumeHeHue. Kartamuzaropsl Lurnepa-
Harra. [lonunpomnuneH, ero NpuMeHEHHE W CBOMCTBA. I amorenconep:kammue
nonuMepbl:  Te(JIOH, MONMBHHUIXJIOpuA. Kaydyku HaTypanbHbIl W
CUHTETHYECKHUE. Cononumepsl (OyTaaueHCTUPOIBHBII KayuyK).
Bynkanuzanus kaydyka, pesuHa 1 500HUT.

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COEPKAHME

Hcnonbs3oBaHme 3TaHO A B KaUeCTBE aHTHCENTHKA. [[puMeHeHNe dTUIIXIIOpH 1A
JIUII MECTHOM aHECTE3UU
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«AnKeHbl. PU3HYECKHE CBOICTBA U MPUMEHEHHE ATKEHOB)

1. Pemenue 3amad Ha HaAXOXKJICHUE MOJEKYJSIPHOM (GOpMyIBI MO OOIIei
dhopmyie.

2. Pabota ¢ 00yyaromuMu 1 KOHTPOJIUPYIOIIUMHI MaTepUaIaMu.

«XuMHYeCKHe CBOICTBA U MOJyYeHHE ATKEHOB)

1. O3nakomiieHHEe ¢ 00pa3LaMy MOJIMATUIICHA U TTOJIUIIPOTIHIICHA.
2.Pacno3naBanue o0pa3oB aJKaHOB U AJIKEHOB.

3.Ilony4enue sTHIIeHa AeTUAPATALIMEN STUIOBOTO CIUPTA.

4.B3aumoieiicTBHE 3TUJIEHA C OpPOMHOM BOJOW, PacTBOpPOM II€pMaHTaHaTa
KaJiusl.

CamocrosiTesibHas padoTa

Tema 1.4. AuteTUIIeHOBBIE

Copep:xkaHue y4e0HOIr0 MaTepuaJia

OK 01, OK 02, OK 03,

YIJIEBOJOPObI I'omosornyeckuii psg  AJKHHOB. ODIJEKTPOHHOE M MPOCTPAHCTBEHHOE OK 04, OK 05, OK 07,
CTpOCHHE aleTW/IeHa U JPYruxX aJkKuHOB. ['oMonoruueckuil psg U oOas [IK' 1.2
¢dopmyna ankuHOB. HOMeHKIIaTypa aleTUICHOBBIX YIJIeBO10po10B. M30Mmepus
MEXKKJIACCOBas, YIIIEPOJHOTO CKEJIeTa, MOJIOKEHUS KPATHOW CBSI3H. JIP 01- JIP 07
XuMHyecKkHe CBOHCTBa M NMPUMeHeHHe AJTKHHOB. OCOOCHHOCTH peakIuii MP 01- MP 03
MIPUCOEIMHEHMS 110 TPOMHON yIIIepoA-yIiIepoaHou cBsa3u. Peakuusa Kyueposa. I1P6 01- I1PG 12
[IpaBuno MapkOBHHKOBA IPUMEHHUTEIBHO K aueTwieHam. [loaBuxHOCTH [Py O1- I1Py 13
aToMa BOAOpoAa (KUCJIOTHBIE CBOMCTBAa alKWHOB). OKHCJICHHE aJIKWHOB.

Peakuust  3enmHckoro.  IIpuMeHeHue  alleTMIIEHOBBIX — YIVIEBOJOPOJOB.
[TonuBuHMNaneTaT.
IHosyyenne anaxuHoB. [lonydyeHue aneruneHa NUPOIM30M METaHa U
KapOUTHBIM METOJIOM.
ITpodeccnoHaNIbHO-OPUEHTHPOBAHHOE COJIePKAHUE
Hcnonb3oBanne »THHA (aleTWIEHA) AN TONYYEHUs MOJUYpPETaHOB, IS
W3rOTOBJICHHS HMILIAHTOB
«XHMHYeCKHEe CBOMCTBA M CIIOCOOBI MOJIyYeHHS AJIKHHOBY.
1. U3rotroBieHue Mojeneil MOJIEKYJ alKHHOB, UX U30MEPOB.
2. Pemienue 3amady Ha HaXO0XJAECHHE MOJIEKYJSIPHOM (opMyibl 1o oOuiei
(dhopMyIie U ypaBHEHUIO PEAKITHIA.
3. PaboTa ¢ 00yJaromumMi 1 KOHTPOJIHPYIONIMMH MaTepHalaMH.
CamocrosiTesibHasi padora

Tema 1.5. Conep:xaHue y4eOHOro MaTepuaJia: OK 01, OK 02, OK 03,
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ApoMathueckue
YTJIEBOAOPOABI

I'omosiornueckuii psim apeHoB. beH301 Kak MpEICTaBUTEIb apeHOB.
PazButue  mpexacraBineHuit o cTpoeHuu  Oenzona.  CoBpeMeHHBIE
MpeCcTaBiIeHUs] 00 AIEKTPOHHOM M IMPOCTPAHCTBEHHOM CTPOCHHMM O€H307a.
OOpazoBaHne apoMaTHYeCKOW m-CHUCTeMbl. ['omomorm OeH3ona, UX
HOMEHKJIaTypa, ob0mas ¢opmyna. Homenkmarypa g Ju3aMeIIeHHBIX
MIPOU3BOJIHBIX O€H301a: opmo-, Mema-, napa-pacroioKeHUe 3aMeCTUTENEH.
®duznuecKue CBOMCTBA apeHOB.

Xumnyeckue cBoiicTBa apeHoB. IIpuMepsl peakiuii 371eKTPOPUILHOTO
3aMEIlEHUs: TaJOreHUPOBAHMS, AIKWIMPOBaHUA (KaTanuzatopbl Dpuupens-
Kpadtca), nuTpoBanus, cynbdupoBanus. Peaknum TruapupoBaHus H
npUcoeMHeHus xJjopa K OeH3omy. OCOOEHHOCTH XUMHUYECKHX CBOMCTB
roMoJyioroB OeH3osa. B3anmMHOe BIMSHHE aTOMOB Ha IPHMEPE T'OMOJIOTOB
apeHoB. OpueHTaIus B peaklMsIX IEKTPOPUIbHOTO 3aMenieHns. OpHUeHTaHThI
[ u Il pona.

IIpumeHenue u nmosy4enue apeHoB. [[pupoHbie HCTOUHUKH apOMaTUYECKHUX
YTIEBOAOPOAOB. ApoMaTu3alus ajlKaHOB M LIMKJIOAIKAHOB. AJIKUIMPOBAHUE
OeHzorna.

I'openue Genzomna.

OtHomenne OeH3oa Kk OpOMHOI BOJie, pacTBOPY MepMaHraHaTa Kajus.
[onmyuenune HUTpOOEH30IA.

O3HakoMJIeHHE ¢ (PU3NYECKUMHU CBOMCTBAMU apOMATUYECKUX YIIIEBOJOPOJIOB
¢ ucnosnb3oBaHueM  pactBopurens  «ConbBeHT».  M3rotoBieHue
UCIIOJIb30BaHUE MPOCTEHIIero mpudopa as xpomarorpapuu.

[Tomyuenne  OeH30JIa  JEKapOOKCUIMPOBAHUEM  OCH30MHON  KHCJIOTHI.
[TonydeHnue u paccnoenue sMybCcuu 6eH3oma ¢ Booil. OTHoIIeHne OeH30Ma K
OpOMHOIi BOJI€ M pacTBOpPY IEepPMaHraHaTa KaJusl.

HpOq)eCCI/IOHaJII)HO-OpI/IeHTI/IPOBaHHOQ COACPKAHUEC

ben3zoitnas KuciaoTa u ee MPUMCHCHUC B MCIHUIINHEC

CamocrosiTesibHas padora

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

JIP 01- JIP 07
MP 01- MP 03
IIP6 01- TIPG 12
TPy 01- TTPy 13

Tema 1.6.
[IpupoiHBIE UICTOYHUKHU
YTIEBOIOPOIOB.

Coneprxanue yue0HOr0 MaTepuaJa:

Hedr1s. Haxoxnenue B mpupoze, coctaB U (U3NUYECKHE CBOWCTBA HE(TH.
TonnuBHO-3HepreTnyeckoe 3HaueHue Hedtu. [IpombinuieHHass nepepaboTka
HepTtu. Pextudukamuss HedTH, OCHOBHBIE (pPAaKIUK €€ pa3JeeHus, X
ucnosub3oBaHue. BropuuHas mepepaboTka HedrenpoaykToB. Pextndukanums

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

JIP 01- JIP 07
MP 01- MP 03
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Ma3yTa IpU YMEHbLIEHHOM JaBieHuu. Kpekunr nedrenponykros. Paznuunbie
BUAbl KpekuHra, pabotst B. T.IllyxoBa. I3omepu3auus ajaKaHOB.
ANKWINpOBaHUE HEIpeaeIIbHbIX YIJIEBOJIOPOOB. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIBHOTO TOIIHBA. OKTaHOBOE YHCIIO.
Ilpupoanbiii u mnonyTHbIi HedTsAHOM ra3bl. CpaBHEHHE COCTaBa
MIPUPOJHOTO U IOIYTHOI'O Ia30B, UX MPAKTUYECKOE UCIIOJIb30BAHUE.
KamenHnsblii yroab. OCHOBHblE HanpaBJIEHUS HCIIOJIb30BAHUA KaMEHHOI'O
yruisi. KokcoBaHre KaMEHHOrO yIuis, BAJKHEHMIIME MPOAYKTHI 3TOr0 IMPOLECCa:
KOKC, KAMEHHOYIOJIbHas CMoOJIa, HajacMmoJibHas Boja. CoenuHeHus,
BBIJICIIIEMBIE M3 KaMEHHOYTOJIBHOW CMOJIBL. IIpomykThl, mosrygaemsle u3
HAJICMOJIBHOM BOJbL. DKOJIOTMYECKUE aCMEeKThl JOOBIYH, MNEepepadoTKU U
HCIIOJIb30BAaHUs TOPHOYMX UCKOIIAEMBIX.

Onpenenenne HaMU4Yusl HENpEIENbHBIX YIJIEBOJOPOAOB B OCH3MHE H
KEPOCHUHE.

PactBopuMOCTh  pa3nuyHbIX  HEPTEnpoayKToB  (OeH3MHA, KEpOCHHa,
JIM3EJIbHOTO TOIUIMBA, Ba3eNnHa, napaduHa) Ipyr B Apyre.

CamocrosiTesbHast pabora

I1P6 01- TIPG 12
ITPy O1- TPy 13

Tema 1.7. 'mapokcuiibHBIC
COEIMHEHU.

Conep:xanue yueOHOro MaTepuaJia

Ctpoenne u kiaaccupukanus cnupToB. Krnaccudukanus ciupToB MO THITY
YTJIEBONOPOAHOIO pajMKalla, YUCIy TUAPOKCWIBHBIX TIPYII M THUILy aroma
yIIEpOAa, CBSA3aHHOTO C TMAPOKCWIBHOM TIpynmnoil. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHME THIPOKCHUIIBHOW Ipymmbl. BnusHue crpoeHus
CIHUPTOB Ha UX (pu3myeckre cBOMCTBa. MEXMOIIEKYIIIpHAsE BOJOPOIHAS CBS3b.
I'oMmonornueckuii psia NpPENeNbHBIX OJHOATOMHBIX CHUPTOB. M3omepusa wu
HOMEHKJIaTypa ajlkaHOJIOB, UX o0Imas ¢popmya.

XuMHnyeckHe  CBOMCTBAa  aJKaHOJOB.  PeakiMoHHas ~ CIIOCOOHOCTH
IpeeNbHbIX  OJHOATOMHBIX CHUPTOB. (CpaBHEHHE KHUCIOTHO-OCHOBHBIX
CBOICTB OpPraHMYECKHX W HEOPraHMYECKHX COEAMHEHHH, coxepxkamux OH-
Ipynmy: KHUCJIOT, OCHOBAHMM, aM(OTEpHBIX COEIMHEHUUN (BOABI, CIUPTOB).
Peakuyy, mnoxaTBep:KIAIOIME KUCIOTHBIE CBOMCTBA CHMPTOB. Peaknuun
3aMEIIEHUs] TUAPOKCUIBHOW Tpynmbl. MexXMOoJeKyIspHas JIeruapaTanus
CIMPTOB, YCIOBHsS 00pazoBaHMs MNpocThIX 3¢upoB. CroxHble 3(upsl
HEOPraHMYECKUX M OPraHMYeCKUX KHCIOT, pPEaKIUu dTePUPHUKAIHH.
OxucneHne U OKUCIUTEIbHOE AETUIPUPOBAHUE CITUPTOB.

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- TIPG 12
ITPy 01- 1Py 13
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Cnoco0bl mosiydyeHusi CHUPTOB. ['MOponu3 rajmoreHajdkaHoB. ['muaparamus
QJIKCHOB, YCJIOBUS ee TpoBeleHHs. BoccTaHoBieHue KapOOHMIIBHBIX
COCIUHEHU.

MetaHon, ero  OpPOMBIIJICHHOE  IOJyYeHHWEe W NPUMEHEHHE B
NPOMBIIUIEHHOCTH. buosnorudeckoe peiictBue MeraHosa. Croernuduueckue
CHOCOOBI TOJYYEHHUs STWIOBOro crnupta. Dusnonornveckoe neicTBue
3TaHojA.

MHoroatoMHble cnMpThl. M30Mepus M HOMEHKIATypa MpeacTaBUTENeH
JIBYX- U TPEXaTOMHBIX CHOUPTOB. (OCOOEHHOCTH XHUMHUYECKUX CBOMCTB
MHOTOAaTOMHBIX CIIUPTOB, WX KayeCTBeHHOe oOOHapykeHue. OTnenbHbIe
NPEICTAaBUTENIN: OATUJICHIJIMKONb, [JIMLEPHH, CIOCOObl UX MOJIy4YeHHs,
MIPAaKTUYECKOe PUMEHEHHE.

®eHoJ1. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue (eHona. B3anmuoe
BJIMSIHAE apOMAaTHYECKOTO KOJIbIIA U TUAPOKCUIBLHOMN TPYIIIIHL.

XuMmuyeckue cBoiicTBa ¢eHosla Kak (YHKIHUS €ro XUMHUYECKOTO CTPOCHHUSI.
BpomupoBanue (enona (KauecTBeHHAas peaklusi), HUTpOBaHHE (MHKPUHOBAS
KHUCJIOTa, €€ CBoWcTBa M mnpuMmeHeHue). (OOpazoBaHuE OKpaIICHHBIX
xoMiekcoB ¢ moHoM Fe®" Tlpumenenme denona. IMomydenue deHona B
IPOMBIIIIEHHOCTH.

PexTudukaiysi cMecH 3TaHOJ - BOJA.

IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COJIEPKAHUE

[Ipumenenune cnuproB B MeaunuHe. Ilpumenenune »stanona 70% s
ne3uHPEeKIuH pykK, dTaHona 96% mna ae3uH(EKIUd TOBEPXHOCTEH U
obopynoBanus. Mcnonb3oBaHWe H30MPOMMIOBOTO M STUJIOBOTO CIHUPTA JJIs
MIPUTOTOBJICHUS TeJIEH.

«Crnoco0blI NoJTy4eHusi CHUPTOB. AJIKAHOJIbD»

1. W3ydeHue pacTBOPUMOCTH CHUPTOB B Boje. OKHCIEHHE CIHPTOB
Pa3INYHOTO CTPOCHUS XPOMOBOH CMECHIO.

2. Pemienue 3a1a4 Ha U30BITOK U HEJJOCTATOK.

3. Pabota ¢ 00yyaroummMu 1 KOHTPOJIUPYIOIIMMH MaTepHaIaMu.

KoncyabTanuu no nHAMBUAYATbHOMY NMPOEKTY
dopmynrpoBaHue runoTe3bl. HaydHass HOBU3HA M TpaKTHUYECKask 3HAUUMOCTh
paboTHI.

CamocrosiTesbHast padora
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@eHoJ1. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE cTpoeHme (eHona. Bzaummuoe
BIIMSTHUE apOMATUYECKOTO KOJIbIA ¥ TUAPOKCHUIHHON TPYTIIIHL.

XuMmuyeckue cBoicTBa ¢eHoNa Kak (YHKIUS €ro XUMHUYECKOro CTPOCHHUS.
BpomupoBanue ¢eHona (KauecTBEHHAs peakivsi), HUTPOBaHHUE (ITUKPUHOBAS
KHUCJIOTa, €€ CBoWcTBa M mnpuMmeHeHue). (OOpazoBaHuE OKpaIICHHBIX
xoMIiekcoB ¢ moHoM Fe®" Tlpumenenme denona. IMomydenue deHona B
MPOMBIIIIEHHOCTH.

PexTudukaysi cMec 3TaHoJI - BOAa

Tema 1.8.
AJbaeruasl 1 KETOHBI.

Conep:xaHue y4eOHOIro MaTepuaJia:

T'omoJiornyeckue psiibl aJbAerHI0B U KeTOHOB. [loHsTHE 0 KapOOHMIIBHBIX
COCIMHEHUSAX. DJICKTPOHHOE CTPOCHHE KapOOHWIBHOU Tpymmbl. M3oMepus u
HOMEHKJIaTypa albJIETUI0B U KeTOHOB. DU3nvecKkne CBOHCTBa KapOOHMIIBHBIX
COEMHEHHUI.

XuMHnyecKkue CBOCTBA aJIbJIErHI0B M KETOHOB. PeakiinoHHas criocoOHOCTh
KapOOHUJILHBIX COCTMHEHUH. Peakiinu OKUCICHHS allbJIETH/IOB, KAYCCTBCHHBIE
peaKIMy Ha albJACTHIHYIO TpyIny. Peakiinu moauKoHeHcauu: 00pa3oBaHue
(henonopopManbIeTUIHBIX CMOIL.

IlpuMeHeHne W TmOJIydyeHHe KapOOHWIBbHBIX coeduHeHuii. [Ipumenenue
QIBJICTU/IOB M KETOHOB B OBITY M MPOMBIIIJICHHOCTH. AJIBJICTU/IBI U KETOHHI B
npuponae (ddupHbie Macna, ¢epoMonsl). IlomydyeHne KapOOHMIBHBIX
COCIMHEHUI OKUCJICHHEM CIUPTOB, TUApATAIUCH aJKWHOB, OKHCICHHEM
yriaeBoAopoaoB. OTAenbHBIE MPEICTABUTENM QIBJACTHIOB W  KETOHOB,
crenupUIecKre Croco0bl UX MOJYICHHS U CBOMCTBA.

HpO(l)eCCI/IOHaJII)HO-OpI/IeHTI/IPOBaHHOQ CoAcpKaHue

L[I/ITpaJ'IL H €ro IPUMCHCHUC. Hcnons3oBanne alcToHa.

«ITonyyeHne KapOOHMIBHBIX COeTMHEHUI»

1. W3yueHue BOCCTAaHOBUTENIBHBIX CBOWCTB  ajbJETHAOB:  pEaKIIUA
«cepedpsIHOTO 3epKaia», BoccTaHoBIeHHE Tuapokcuaa meau (11).

2. Penienue 3a1a4 Ha IPUMECH.

3. PaboTa ¢ 00yJaromumMi ¥ KOHTPOIHPYIONIMMH MaTepHalaMH.

«XNMH4YEeCKHe CBOMCTBA AJILIAECTHI0B M KETOHOB»

1. OxucneHue 3TaHoja B dTaHAJIb PACKAJICHHOW METHOM MPOBOJIOKOM.
2. B3aumopeiictBue Gpopmanbaeruia ¢ rupocyabhuToM HaTPHsL.

3. PaboTa ¢ 00yJaromumMi ¥ KOHTPOJIHPYIONIMMH MaTepHalaMH.

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- TIPG 12
[Py O1- 1Py 13
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CamocrosiTesibHas padora

Tema 1.9.
KapOoHOBBIEC KHCITOTHI B X
MIPOU3BOTHBIC.

Conep:xanue y4eOHOro MaTepuaJia:

I'omonornyeckuii psig npeaeabHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHCJIOT.
[Tonatne o KapOOHOBBIX KHCIOTaX M HMX KiIacCHpUKAIUSA. DIEKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIBHOU Ipymiibl. ['oMonoruyeckuit psaj
MpeebHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIOT, MX HOMEHKJIaTypa U
nzomepusi. MexXMoJIeKyJIIpHbIE BOAOPOIAHbIE CBA3H KAPOOKCUIIBHBIX TPYIII, UX
BJIMsIHUE Ha (hr3HUYECKHEe CBOIICTBA KApOOHOBBIX KUCIIOT.

XHMHYeCKHe CBOMCTBA KAaPOOHOBBIX KHMCJIOT. Peakiuu, Wumoctpupyrommue
KHCJIOTHbIE CBOMCTBA M HX CpPaBHEHHE CO CBOWCTBAMU HEOPIaHUYECKUX
kuciaotT. O6pazoBanue (PyHKIMOHAIBHBIX MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT.
Peakuuu srepudukanuu. AHrUIpUIbl KapOOHOBBIX KUCIIOT, UX MOJIYYEHHE U
IIPUMEHEHHE.

Crnioco0bI mosry4yeHusi KapOOHOBBIX KHCJIOT. OTAeIbHBIC NPEACTABUTEIN H
UX 3HavyeHue. OOuMe CcrocoObl MOJYYEHUS: OKUCIIEHUE aJIKaHOB, AJIKEHOB,
MEPBUYHBIX CIIMPTOB, albJETU0B. BaxxHeilne npeacraButenn KapOOHOBBIX
KHUCJIOT, WX OWOJOruYeckas poiib, creurduyueckue crocoObl MOTydYEeHHUs,
CBOMCTBA W INPUMECHEHUE MYPaBBUHOW, YKCYCHOW, NaJIbMUTHHOBOW U
CT€apUHOBOM; AaKpPUJIOBOM M METAaKpPWJIOBOW; OJEUHOBOM, JMHOJIEBOM U
JINHOJIEHOBOM; II[aBEIEBOM; OSH30HHON KHUCIIOT.

Caoxuble 3¢upbl. CrpoeHHE W HOMEHKIATypa CIOXHBIX 3(HPOB,
ME)KKJIacCOBasi M30Mepus ¢ KapOOHOBBIMU KHcioTaMHu. CriocoObl MOTydYeHUs
CIOXKHBIX 3¢upoB. OOpaTUMOCTh peakiuu dSTepudUKAd U (PaKTOPHI,
BIMAIONINE HAa CMEIIeHne paBHOBecus. OOpa3oBaHME CIOXKHBIX MOIUI(PHUPOB.
[Monmustunenrepedranar. JlaBcaH Kak MpeACTaBUTEIb CHHTETHYECKUX
BOJIOKOH. XMMHUYECKHE CBOWCTBA M MTPUMEHEHHE CIIOKHBIX 3(hHUPOB.

Kupsbl. XKupsr kak crioxsHbie 3¢upbl runepuHa. KapOoHOBbIE KHCIOTHI,
BXOJSIIIIE B COCTaB JKUPOB. 3aBUCHMOCTb KOHCHUCTEHIIMHM >KMPOB OT UX
coctaBa.  XHWMHUYECKHE  CBOWMCTBA  JKUPOB:  TUAPOJIU3,  OMBLICHHE,
ruipupoBaHue. buonoruueckas posib XKMpPOB, UX HCIOJIb30BAaHUE B OBITY U
MPOMBIIIIEHHOCTH.

Conu kapOoHOBBIX KHCJAOT. Mpbuta. CrnocoObl  TOJNYYEHHUS  COJEH:
B3aMMOJICIICTBHE KapOOHOBBIX KUCJIOT C METalJlaMH, OCHOBHBIMU OKCHJIAMH,
OCHOBAHHUSIMH, COJISIMH; IIEJTOYHON THAPOJIH3 CIOXKHBIX d(QUpoB. XUMHUECKUE

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

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[TPy 01- ITPy 13
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CBOICTBa coJyieli KapOOHOBBIX KUCIIOT: THAPOJIN3, PEAKIIMKM MOHHOTO OOMEHa.
Mpbuia, CyIIHOCTh MOMOLIEro AecTBHsl. OTHOLIEHUE MbLIa K JKECTKOH BOJE.
Cunrernueckue moromue cpeacrsa — CMC (meTepreHTsl), UX MPEeUMyIIecTBa
U HEJOCTATKHU.

B3aunmopeiictBue pactBopa YKCYCHOW KHUCIOTBI C MAarHMEM, OKCHUIOM LIMHKAa,
runpokcuaom xenesa (I1I), pactBopom kapOoHaTa Kanus U cTeapaTa Kajusl.
O3zHakoMJyieHHe ¢ 00pa3laMu CJI0KHBIX 3(DHUPOB.

OTHOIIIEHUE CTIOKHBIX A(PUPOB K BOAC U OPraHNYECKUM BEIECTBAM.
BriBenenue >KupHOro msiTHA € MOMOIIBIO CI0XKHOTO 3upa.

PacTBOpuMOCTB KUPOB B BOJI€ U OPTaHUYECKUX PACTBOPUTEIISAX.

CpaBHEHME MOIOIIUX CBOMCTB X034icTBEeHHOr0 Mbuia 1 CMC B 5KeCTKOM BOJIE.
PacTBOpUMOCTh pa3nuYHBIX KapOOHOBBIX KHCIOT B Boje. B3ammojeicTBue
YKCYCHOM KUCJIOTHI ¢ MeTauiaMu. [lonyuenue nzoamMunoBoro 3pupa ykcycHoO
KHUCJIOTBI.

CpaBHEHHME CTENEHM HEHACBIIICHHOCTH TBEPAOTO U KUAKOTO KHPOB.
OMbUIeHHE XHPA.

[lonyyeHue MblUla W U3y4YEHHE €r0 CBOMCTB: MEHOOOpA30BaHUs, DPEaKIIHii
MOHHOTO 00MEHA, TUPOJIN3a, BBIICIICHUS] CBOOOIHBIX KHUPHBIX KUCIIOT.

CamocrosiTesbHasi padora

Tema 1.10.
[Tomumepsl.

Conep:xxanue y4e0HOI0 MaTepHuaJia:

Heoprannueckue noumepsl. [lonrmepsl — npocTbie BeLIecTBa C aTOMHOM
KPUCTAJUIMYECKON PENIeTKON: aJUIOTPONHBIE BHUIOW3MEHEHHS YIJIepoja
(anmmas, rpaduTt, kapOuH, QyIepeH, B3auMOCBsI3b THOPUAN3ALIUU opOuTaei y
aTOMOB  yTjepoja C MPOCTPAHCTBEHHBIM CTPOCHHEM  aJUIOTPOITHBIX
MoIu(UKaAIMf); CcelleH M TeTyp ILernodyeyHoro crpoeHus. [lommmepbr —
CJIOKHBIE BEIIECTBA C AaTOMHOM KpHUCTAIUIMYECKOM pElIeTKOM: KBapll,
KpeMHEe3eM (IMOKCHIHBIE COEAMHEHUs] KPEeMHHUsI), KOPYHJ] (OKCHJI aTFOMUHHUS)
Y aIFOMOCHJIMKATHI (TIOJIEBBIE IITIATHI, CITF0/IA, KAOJIHH). MUHEpaslbl U TOpHBIC
nopojsl. Cepa miacTuyeckas.

MunepaibHOE BOJOKHO — acOecT. 3HaueHHe HEOPTaHWYECKHX IMPHPOIHBIX
MOJUMEPOB B (POPMHUPOBAHUU OJHOM M3 T€OJOTHYECKUX 000J0YeK 3eMiId —
JTUTOCHEPHI.

Opranuyeckne mojumepbl. CrocoObl WX  MONYYEHMS:  PEAKIUU
NOJMMEPH3allMA W PEAKIMH TOJHKOHACHCAIMH. CTPYKTYpbl TOJMMEPOB:

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

JIP 01- JIP 07
MP 01- MP 03
IIP6 01- TIPG 12
TPy 01- TTPy 13
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JUHEWHBIE, Ppa3BETBICHHBIE M INPOCTpaHCTBEHHbIE. (CTpPyKTypHUpOBaHHUE
MOJTUMEPOB: BYJKAaHU3aIMd KaydyKoB, AyOJieHHe O€JKOB, OTBEp)KICHHE
MOJIMKOHJCHCALIMOHHBIX ~ NoiuMepoB. Knaccudukanus mnonuMepoB 1o
Pa3IMYHBIM NIPU3HAKAM.

O3HakomiieHHE ¢ O0pa3liaMu IJIaCTMAcC, BOJIOKOH, KaydyyKOB, MMUHEPAJIOB U
TOPHBIX MOPOJ.

IIpoBepka macTMacc Ha 3JIEKTPUYECKYH0 IIPOBOAMMOCTBH, TOPIOYECTD,
OTHOILIEHHUE K paCTBOPAM KHUCJIOT, LIEI0YEH U OKUCIIUTEIICH.

CpaBHEeHHUE CBONCTB TEPMOPEAKTUBHBIX M TEPMOILIACTUYHBIX IIACTMACC.
[TonyuyeHne HUTEN U3 KaIPOHOBOM WIIM JIABCAHOBOW CMOJIBI.

OOHapyKeHue XJI0pa B HOJIMBUHUIXJIOPUIE.

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COEePIKAHME

HpI/IMeHeHI/Ie IOJIMMCPOB B MCIAUIIUHC

CamocrosiTesibHast padora

Tema 1.11.
VYrineBonrl.

Conepxanue y4eOHOro MaTepuaJia:

Ilonsitne 006 yraesonax. Knaccudukaums yriaeBogoB. MoHo-, 1u- H
IIOJIMCaXapUbl, IPEICTAaBUTENIN KaXKI0M I'pyNIbl yIrieBonoB. buonornueckas
POJIb YIJIEBOJOB, X 3HAYEHUE B )KM3HU Y€JIOBEKA U OOIIECTBA.
Monocaxapuasl. CTpoeHHEe M ONTHYECKas HM30MEpHs MOHocaxapuuos. Mx
Kiaccu(uKanus 1Mo YHCIy aTOMOB yIjepoja W TpHUpoJe KapOOHWIbHOM
rpynnel. @opmynel @umepa u  Xeyopca i M300paKEHUS MOJIEKYII
MoOHoOcaxapuaoB. OTHeceHne MoHocaxapuZoB K D- u L-psany. Baxueiimue
IPEICTaBUTENIN MOHO3.

I'moko3a, cTpoeHHEe ee MOJEKyJIbl U (pu3mdeckue cBoiicTBa. TayTromepus.
XVUMUYECKHE CBOWMCTBA TIUIIOKO3Bl: pEAaKUUU IO ANBIACTUIHOW TIpyIIe
(«cepeOpsiHOTO 3epKana», OKHCIEHHWE a30THOW KHUCIIOTOW, THAPUPOBAHUE).
Peakuyy riroko3pl KaK MHOTOATOMHOTO CIIUPTA: B3aUMOJIEHCTBUE TIIFOKO3BI C
ruapokcuaomM meau (II) mpu KOMHaTHOW TeMmmeparype W HarpeBaHUHU.
Paznuunble Tunbel OpokeHUs (CHMPTOBOE, MOJIOYHOKHCIOe). ['moko3a B
npupone. buonoruueckas ponb M IpUMEHEHHE IUIIOKO3bl. MDpyKTO3a Kak
nU30Mep IIOKO3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIBl U XMMHUYECKHX CBOMCTB
TIIIOKO3bI M (pyKTO3bl. DPpyKTO3a B NPUPOAE M €€ OHUOoIorHYeckKas poJb.
Ilento3pl. Pubo3a u ne3okcupubo3a Kak MPEICTABUTENM ajbJIONEHTO3.
CtpoeHune MoJIeKyI.

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

JIP 01- JIP 07
MP 01- MP 03
IIP6 01- TIPG 12
TPy 01- TTPy 13
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Jucaxapuabl. Crtpoenme aumcaxapugoB. Croco0 COWICHEHHS IIMKJIOB.
BoccranaBnuBaronue 1 HEBOCCTAHABIIMBAIOLIME CBOMCTBA JIMCAaXapHIOB Kak
CJIEACTBHE COUJIeHeHUs IuKiIa. CTpOeHUE U XUMMHUYECKHUE CBOMCTBA Caxapo3bl.
TexHOomOoruyecKre OCHOBBI MTPOU3BOACTBA caxapo3bl. JIakT03a U MalIbTO3a KaK
M30MEPHBI CaXapo3bl.

Mommcaxapuapl. O0mee crpoeHue mnonucaxapuaoB. CTpoeHHE MOJEKYJIbI
KpaxMajia, aMijio3a U aMujonekTuH. dusnueckrue CBOWMCTBA Kpaxmala, ero
HaxXOXJICHHE B TMPUPOAC W OUOJIIOTHYECKAash poJib. [JHMKOreH. XUMHUYECKHUE
cBoiicTBa KpaxMasia. CTpoeHHE 3JIEMEHTapHOTO 3BEHa IEJUII0JI03bl. BriusHue
CTPOCHHUSI TOJUMEpPHOW Lenu Ha (U3NYECKHEe M XUMHUYECKHE CBOMCTBa
HEJUTFONI03bL. [ UAPOIN3 IeIUTI0NI03bl, 00pa30oBaHUE CIOXKHBIX A(UPOB C
HEOPTaHMYECKUMH M OpraHMYecKuMH  Kucioramu. lloHstme 00
HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIIeJIKe, BHUCKo3e. Haxoxiaenuwe B
MIPUPOJIC ¥ OMOJIOTHYECKasi POJIh HEIUTI0N03bl. O3HAKOMIIEHUE ¢ (PU3NICCKUMU
CBOMCTBAaMM TJTFOKO3BI (anTeYHas YITaKOBKA, TAOJIETKH).

KucnorHslil ruiposnns caxapossl.

3HaKOMCTBO C 00pa3lamMu MOJUCAXapUJIOB.

OO0napyxeHre KpaxMajia ¢ TOMOIIbI0 KAYeCTBEHHON peakiuu B Meje, Xieoe,
Horypre, Maprapuie, MaKapOHHBIX M3JICJIUSIX, KpyTax.

CamocTosiTesbHasi padoTa

KoncyabTanusi 1o MHANBUAYAJIBLHOMY IPOEKTY
COop u wuzyueHue uHPOPMALMU IO TEME NPOEKTa, MOAOOp JIUTEpPaTypHI.
CocraBneHne miaHa padoThl, NOMIAr0BOE MIIAHUPOBAHUE PAOOTHI

Tema 1.12.
AMMWHEI, aMHHOKHUCIOTEI,
OEeJIKH.

Cojep:kanue y4e0HOr0 MaTepuaJia:

Kaaccupukanusa u uzomepusi amunoB. [lonarue o6 amunax. Ilepuunsie,
BTOpUYHBIE W TpeTuuHble amuHbl. Kiaccuduxanuss amMHHOB MO THUITY
YIIEBOJOPOAHOIO  paAMKala M 4YHMCIAy AaMHUHOIPyOnn B MOJIEKYJIE.
['oMonornueckue psiabl OpelnenbHbIX alu(aTHYecKuX U apoOMaTHYECKUX
aMHUHOB, N30MEPHSI U HOMEHKJIATYpa.

XHMHYecKHe CBOMCTBA aMMHOB. AMUHBI KaK OpraHUYE€CKHE OCHOBAHMS, UX
CpPaBHEHME C aMMHAKOM M JPYIMMHM HEOPIaHWYECKUMHU OCHOBAHMSIMH.
CpaBHEeHHE XMMHUYECKUX CBOMCTB alu(paTHUECKUX U apOMAaTUYECKUX aMUHOB.
OO6pa3oBaHue aMua0B. AHWINHOBBIE KpacuTeld. [IoHATHE O CHHTETHYECKHX
BosIOKHaX. [lonramMuibl ¥ MoJiMaMuAHbIE CHHTETUYECKHE BOJIOKHA.

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- I1PG 12
ITPy O1- TPy 13
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IIpumenenune u mojiyueHue amuHoB. [lomyduenue amuuoB. Paborer H. H.
3MHUHA.

AMUHOKMCJIOTBI. [loHsATHE 00 aMHMHOKHCIOTaX, WX KiIacCHPUKAIHUSI W
ctpoenue. OnTuyeckas  u3oMepusi  o-aMUHOKUCIOT. HomeHnknaTtypa
aMHHOKHUCIIOT. JIBOHCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT
U ee npuuuHbl. bunossapueie HOHbL. Peakuuun konaencauuu. [lentuanas cBs3b.
CuHTEeTHYECKHE BOJIOKHA: KampoH, OdHaHT. Kiaccudukamus BOJIOKOH.
[TosryueHre aMUHOKHCIIOT, UX IPUMEHEHHE U OMOJIoruaecKast PyHKIIHsL.
beaku. benkn kak mnpupoaHsie mnoiauMepbl. [lepBuyHas, BTOpUYHAs,
TpeTHUYHAsT W YCTBEPTUYHAS CTPYKTYphl OenkoB. DuOpwUISpHBIE U
mI00yIspHbIe Oenku. XUMHUYECKHEe CBOMCTBA OEIKOB: TOpEHHUe, JeHATYypalus,
THIPONIN3, KauyeCTBEHHBbIC (I[BETHBIC) peakiuu. buonorndyeckue ¢(yHKIUU
OcKoB, WX 3HaueHHe. benku kak xkommoHeHT mnunu. IIpobiaema OGeakoBOro
TOJIOJJAHHS U IYTH €€ PEIICHUS.

«XHMHYeCKHEe CBOICTBA U MOJyYeHHe AMHUHOB.

1. OGpa3oBanue coneil anwnuHa. bpomupoBanme anunuHa. OOpazoBaHUE
cosieit riuiuHa. [loaydyeHne MeTHOM COJTU TJIMIMHA.

2. Pemenne 3a1a4 Ha M30BITOK U HEAOCTATOK

3. Pabota ¢ 00y4aronumMu 1 KOHTPOJIUPYIOIUMH MaTeprUaJaMu.

«AMMHOKHUCJIOTHI. Beakn».

1. Nenatypanus Oenka. [[BeTHbIC peakiiuu OEIKOB.

2. Pemienue 3a7a4 Ha U30BITOK U HEJOCTATOK

3. Pabota ¢ 00yyaroummMu ¥ KOHTPOJIUPYIONIMMH MaTepHaliaMu.

CamocrosiTesibHas padora

Tema 1.13.
A3oTcoaepkalme
TETEPOLIUKIINYECKUE
coequHeHus. HykiienHoBbIe
KHCJIOTEI.

Copep:xxanue y4eOHOro MaTepuaJia

HyxkneunoBble kuciaorpl. HykienHoOBblE KHCIOTHI Kak  MPHUPOJHBIE
nonuMepsl. Hykieotunpel, ux crpoenue, npumepbl. AT® u AP, wnx
B3aMMOMpPEBpalIEHUEe M PoJib 3TOro mnpouecca B npupoxe. [loustue JHK u
PHK. Crpoenne JIHK, ee mepBuuHass u BTOpUYHas cTpykTypa. Pabotbr @.
Kpuka wu JI. VYorcona. KomiuieMeHTapHOCTh a30THUCTBIX OCHOBAaHHM.
Perumukanmst JIHK. Oco6ennoctu crpoenuss PHK. Tumst PHK u wux
o6uonornueckue ¢yHkuuu. [loHsTHe 0 TpouyHoM Koje (konoHe). buocunres
OernKa B )KUBOM KieTke. TpaHcreHHbIEe (OPMBI PACTEHUHN U AKUBOTHBIX.

W3rotoBneHne o0oOBEMHBIX UM MIAPOCTEP’KHEBBIX  MoOJIEJeM  a30TUCTBIX

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- IIPG 12
TPy 01- TTPy 13
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TCTCPOIMKIIOB.

IIpodeccnoHAIbHO-OPHMEHTHPOBAHHOE COAEPKAHME

I'ennas HWHKCHCPUA U OMOTEXHOJIOTHS.

CamocrosiTesibHas padoTa

Tema 1.14. Buonornuecku
AKTUBHbBIE COCIMHEHUS.

Conep:xaHue y4eOHOro MaTepuaJia

®epMmenThl. [loHsATHE 0 (epMeHTax Kak O OMOJOTMUECKUX KaTallu3aTopax
6enxoBoil mpupoabl. OCOOEHHOCTH CTPOEHHUS M CBOMCTB B CpPaBHEHHU C
HEOPraHM4eCKUMHU KaTaJn3aTopamH. Knaccudukanus (bepMeHTOB.
OcoOeHHOCTH  CTPOEHHSI W CBOMCTB  ()EPMEHTOB: CENEKTUBHOCTh U
3¢ (GeKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (DEPMEHTOB OT TeMnepaTypsl u pH
cpenpl. 3HadeHWe  (EPMEHTOB B  OHOJOTMM W TPUMCHEHHE B
IPOMBIIIJICHHOCTH.

Butamuubl. [lorstue o Burammuax. Mx kmaccudukanus u oOO3HAUCHUE.
Hopma notpebnenus ButaMuHOB. BogopacTBopumble (Ha IpuMepe BUTAMUHOB
C, rpynnsl B u P) u xxupopactBopumsle (Ha npumepe ButamMmuHoB A, D u E).
ABUTaMMHO3bI, THIIEPBUTAMHHO3bI ¥ THIIOBUTAMUHO3bI, UX MPO(QUIAKTHKA.
TI'opmonsl. TloHsTHE 0 rOpMOHaX Kak OMOJIOTMYECKM AKTUBHBIX BEIIECTBAX,
BBITTOJTHSONINX YHIOKPUHHYIO PETYJIIIHIO KU3HEACSITEIbHOCTH OpPraHU3MOB.
Knaccudukanuss TopMOHOB:  CTEpPOUABI, IPOU3BOAHBIE aMHHOKHUCIIOT,
MOJIUMENITUAHBIE W OCNKOBBIE TOPMOHBL. OTHENbHBIE TPEICTABUTEIH:
3CTPaINOJI, TECTOCTEPOH, MHCYJINH, aJJpEHAJIUH.

I[IpodeccuoHaIbLHO-OPHMEHTHPOBAHHOE COJIEPKAHUE

JlekapcrtBa. [ToHsTHE 0 JIeKapCcTBaX KaK XUMUOTEPANICBTHUECKHUX Tperaparax.
KpaTtkue wcropudeckne CBEICHUST O BO3HUKHOBEHHM W Pa3BUTHH
xuMuoTepanuu. [ pynmsl 1eKkapcTB: CyabhaMubl (CTPENTONH ), aHTHOMOTHKHI
(MEHUIWIUIMH),  AQHTUTUPETHKHA  (aCUpHWH), aHAJIbICTHKUA  (aHAJIBIHH).
MexaHu3M JEUCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX TIPENapaTroB, CTPOCHUE
MOJICKYJI, TIPOTHO3MPOBAHWE CBOMCTB HAa OCHOBE aHajHW3a XHMHUYECKOTO
CTpoeHHsS. AHTHUOMOTHKH, UX KJIACCU(UKAIHS 110 CTPOCHUIO, TUITY U CIEKTPY
neiictBusl. be3onacHble ciocoObl MPUMEHEHUSI, JICKApCTBEHHBIE (POPMBI.
HcnbiTanne pacTBOPUMOCTH aJIpEHANIMHA B BOJIC U COJITHOM KHCIIOTE.
OOHapyXeHHe aclipUHA B TOTOBOM JIGKAPCTBEHHOM (hopMe.

CamocTosiTesbHasi 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- I1P6 12
TPy 01- TTPy 13

Tema 1.15. 'eneTnueckas

Conep:xanue y4eOHOro MaTepuaJia

OK 01, OK 02, OK 03,
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CBs3b

Knaccudukanms peakiuii B oprannuecko xumun. Kmaccudukamnus peaxiui
0 M3MEHEHHUIO B CTPYKType cyOcTpata (MpHCOeAMHEHHE, OTIICIUICHHE,
3aMelieHre,  M30MepH3alus) W TUIOY  peareHra  (paauKajbHBIC,
HYKJICO(QHIIbHBIE, YIEKTPO(UIBbHEIE).

«['eHeTHYecKasi CBSI3b OPTAaHUYECKUX COETUHEHUID)

1. 3ydeHne reHeTUYeCKOM CBSI3U MEXIY OPraHUYECKUMU BEIIECTBAMU.

2. Pemenue nienodex NpeBpaileHuii Ha FTEHETHYECKYIO CBSI3b MEXKy KjlaccaMu
OpPraHUYEeCKUX COCIMHEHUA C COCTAaBJICHUEM Ha3BaHUW OpPraHUYECKUX
COCIMHEHUI 1O TPUBUAJIBHOM WM MEXKIyHAPOJAHOM CHUCTEMAaTUYECKOMN
HOMEHKJIaType. PemieHue pacueTHbIX 3a7ad MO YpaBHEHUSAM pPEaKIui ¢
y4acCTHEM OPraHUYECKUX BEIIECTB.

CamocrosiTesibHas padora

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TIPG 12
ITPy 01- 1Py 13

Paznen 2. O0uiasi 1 HeopraHuveckass XUMHUs

Tema 2.1.
Crtpoenue aToma.

Conepxanue y4eOHOro MaTepuaJia

ATOM — cJ10:XHas1 yacTula. J[oka3aTenbCTBa CIOKHOCTH CTPOSHHUS aToMa:
KaToIHBIE M PEHTICHOBCKHE Jy4H, ¢Goroddhdekr, paanoakTHBHOCTD,
anekTposus. [manerapuas moaens atoma 3. Pesepdopaa. Ctpoerue atoma mo
H. Bopy. CoBpemenHble npeacTaBieHus 0 cTpoeHun aroma. KopmyckymspHo-
BOJIHOBOM Jyallu3M 4acTHUIl MUKPOMHUPA.

CocraB aTtomHoro siapa. HykioHbl: IpOTOHBI M HEWUTpoHBL. M30TOmBI M
HYKJIUJIBl. Y CTOWYMBOCTD S7EP.

DJIeKTPOHHAasi 000/104ka aToMoOB. [loHATHE 00 3IEKTPOHHOH OpOHTAIH U
2JIEKTPOHHOM obOiyake. KBaHTOBBIE umncIIa: riaBHOE, OpOUTaIbHOE (MTOOOYHOE),
MarHMTHOE U CHHMHOBOE. PacrpeneneHue 3JIEKTPOHOB MO HSHEPreTHUYECKUM
YpOBHSIM, TIOAYpPOBHSM U OpOWUTaIsIM B COOTBETCTBUU C TMPUHIUIIOM
HauMeHbIIeH sHepruu, npuHuunomM Ilaynu u npaBunom ['yHna. DnekTpoHHbIE
KOHGUTYpali aTOMOB XMMHUECKHUX 2JIEMEHTOB.

CamocTosiTesibHasi padoTa

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

JIP 01- JIP 07

MP 01- MP 03
I1P6 01- I1P6 12
TPy 01- TTPy 13

Tema 2.2. Ilepuoauveckuii
3aKkoH u [lepunoanyeckasn
crucTeMa XUMHYECKHX

yemenToB ..
MenaeieeBa.

Conep:xanue y4eOHOro MaTepuaJia

OTKpbITHE TNEPUOAMYECKOr0 3aKoHA. [IpeAnmochUTKHA:  HAKOIICHHE
(dakronornueckoro Marepuana, paboTel mnpeamecTBeHHHUKOB (M. B.
Hebepeitaepa, A. O. lllankyprtya, Jx. A. Hetonennca, JI. 0. Meiiepa), chesn
xuMuKkoB B Kapincpys, muunoctHeie kadectBa J[. M. MenneneeBa. OTKpbITHE
J. . MenneneeBbiM [leproanyueckoro 3aKoHa.

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

JIP 01- JIP 07
MP 01- MP 03
IT1P6 01- I1PG 12
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Ilepyonuyeckunii 3axk0H M crTpoeHue aroma. COBpEMEHHOE TMOHSITHE
XMMHUYECKOIO 3JIeMeHTa. 3akoHoMepHocTh [. Mozmu. CoBpemeHHast
¢dbopmymupoBka Ilepuogmueckoro 3akona. Ilepumomuueckass cucrema u
cTpoeHue aroma. M30TOmbl, OCHOBHOE M BO30Y)XKJICHHOE COCTOSHHE aToMa,
rudpuamn3aiusi aToOMHBIX  OpOUTaNEeH. Knaccudukanus XuUMHYECKUX
3JIeMeHTOB (s-, P-, d-asemeHThI). BajeHTHBIC 37IEKTPOHBI. BalleHTHOCTD.
Ou3nyecKuil CMbICII MOPSAKOBOTO HOMEpA 3JEMEHTOB, HOMEPOB TPYMIbl U
nepuoza. Ilepuoanueckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB: pajuyca aToma;
SHEPruu HMOHU3ALMU; JIIEKTPOOTpULIATENbHOCTH. [IpUUMHBI HU3MEHEHUS
METAJUIMYECKMX W HEMETAJUIMYECKUX CBOWCTB JJIEMEHTOB B TpyIHax H
nepuoiax, B TOM uucie OodbIIMX U cBepxOonbliuX. 3HaYCHHE
[lepuonnueckoro 3axkoHa u Ilepnoauueckoil CHCTEMBI XUMHUYECKUX JI€MEHTOB
. . MenneneeBa [yist pa3BUTHS HAYKH U MOHMMAaHUS XUMHUYECKON KapTHUHBI
MUpa.

CpaBHeHHUE CBOWCTB MPOCTHIX BEIIECTB, OKCHIOB U TUIPOKCUIOB 3JIEMEHTOB
I1I nepuona.

«Ilepuoguyecknii 3aKOH U CTPOEHHE ATOMA»

1. CocraBieHne 3JEKTPOHHBIX KOHQUTYpaluii aTOMOB XHUMHYECKHX
a1eMeHTOB 1-4 mepuooB.

2. XapaKkTepuCTHKa XUMUYECKUX 3JIEMEHTOB U UX COECIMHEHUM IO TIOJI0KEHHUIO
B IIC

2. Pemenue 3amannii Ha UCIIOIB30BAHUE XUMUYECKON CUMBOJIMKY U Ha3BaHUN
COEIMHEHMI IO HOMEHKJIATYPE MEXKIYHAPOIHOTO COI03a TEOPETUUECKON 1
MPUKIATHON XUMUU U TPUBUAIBHBIX HAa3BAaHUM ISl COCTABIICHUS XUMUYECKHUX
(hopMyJT IBYXaTOMHBIX COE€AMHEHUH (OKCHAOB, CYIb(MUIOB, TUIPHUIOB U T.I1.) U
JPYTUX HEOPTAHMUECKUX COSTMHEHUN OT/IECIbHBIX KJIACCOB.

«Ilepuoauyeckoe u3MeHeHHEe CBOMCTB JJEMEHTOB: pajuyca aToMa;
JHEPTrUM HOHHU3AIUM; IEKTPOOTPUIATETbHOCTH»

1. CpaBHEHHE JICKTPOOTPUIIATEILHOCTH U pauyca aTOMOB B TIEPHOIUICCKOMN
CHCTEME DJIICMECHTOB.

2. Pemenue 3amau

TPy 01- ITPy 13

CamocrosiTesibHas padora

Tema 2.3. CtpoeHue
BENIeCTBA. XUMHUUYECKas

Copaep:xanue y4e0HOro MaTepuaJa

IlonsiTHe 0 XMMHUYeCKOH CBA3HM. THUIBI XUMHYECKHUX CBS3EH: KOBaJICHTHad,

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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CBA3b.

HWOHHAs, METAJJTMYECKasi U BOJOPOIHAS.

KoBajienTHasi xuMuueckasi cBsi3b. /[Ba MexaHm3ma oOpa3oBaHHs 3TOM
CBSI3U: OOMEHHBIM W JOHOPHO-AaKIENTOPHBIA. OCHOBHBIE IMapaMeTPhl 3TOTO
TUIA CBSA3U: JJIMHA, TPOYHOCTH, YIOJ CBSI3M WM BaJEHTHBIM yroja. OCHOBHbIE
CBOMCTBA KOBAJICHTHOM CBSI3U: HACHIIIEHHOCTb, MOJAPU3YEMOCTb U MPOYHOCTD.
DNEKTPOOTPUIIATEILHOCTh M KIacCH(HUKAIUS KOBAJCHTHBIX CBS3EH MO 3TOMY
MIPU3HAKY: TOJISIpHAsT U HEMOJISIpHAsA KOBAJICHTHBIE CBsI3U. [10JIsIpHOCTH CBSI3M U
MOJISIPHOCT MOJIEKYJbl. Crioco0 MepeKphIBaHUs AJIEKTPOHHBIX OpOuTaneil u
KJIaccu(uKanys KOBAJEHTHBIX CBS3€H IO ATOMY MPHU3HAKY: G- M T-CBS3H.
KpaTHOCTh KOBaJICHTHBIX CBSi3el M KJIACCU(PUKALUSA MX TI0 3TOMY IMPH3HAKY:
OJIMHApHBIE, JBOWHBIC, TPOWHBIC, MOJYyTOPHbIC. THUIBI KPUCTAUIMYECKUX
pPELIETOK y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE M MOJICKYJISPHBIE.
®u3NYECKUE CBOMCTBA BEIIECTB C ATUMH KPUCTANIMYECKUMHU PEIIETKAMH.
HNonnass xumudyeckass cBs3b. KpaliHMI cioydall KOBaJIECHTHOM IOJSPHOU
cBs3u. MexaHu3M o0pa3oBaHUs HOHHOHN CBs3U. MOHHBIE KpHUCTAIITMYECKHE
pEUIETKU U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAJUIAMMU.

Merajinyeckass XumMu4deckass cBaA3b. OcCOOBIH THN XHMHUYECKOHM CBS3H,
CyUIECTBYIOUIMM B MeETaUIaX M CIulaBax. Ee oTiMuMsg M CXOICTBO C
KOBaJICHTHOM M HWOHHOM cBs3sgMu. CBOMCTBA METAUIMYECKOM CBS3H.
Meraminueckue KpUCTANIMUYECKUE PEHICTKU U CBOWMCTBA BEIIECTB C TaKUMHU
KpUCTaJJIaMH.

Bopopoanas xumuyeckas cBsi3b. MexaHu3m o0Opa3oBaHHs Takoi cBsi3u. Ee
KiIaccuuKanusa: MEXKMOJICKYJSIpHasS W BHYTPUMOJICKYJISIPHAs BOIOPOIHBIC
CBsI3U. MoJeKyJIsipHbIe KPUCTATUYECKUE PEHIETKU JIS 9TOTO THUIA CBSI3U.
®du3nYecKre CBOMCTBA BEIIECTB C BOJOPOIHON CBA3BI0. buonoruueckas posib
BOJIOPOJHBIX CBsI3€ll B OpraHU3aliu CTPYKTyp OuomonmmepoB. Exwnas
MPUPO/Ia XUMUYECKUX CBSI3€HM: HAIMUME PA3JIUYHBIX THIIOB CBSA3EH B OJHOM
BEII[ECTBE, MEPEXO/] OJIHOTO TUTIA CBA3U B APYTrOH U T. 1.

«Buabl XMMHU4YeCKOW CBSI3U: KOBaJIeHTHAsi (OOMEHHBIi M JOHOPHO-
AKIENTOPHbIH MeXaHU3Mbl 00pPa30BaHUs), HOHHAasl, MeTA/LUIMYeCKas,
BOJIOPOHAS»

1. Pemienue 3a7a4 Ha onpeieJIeHUE TUIA XUMUYECKOM CBSI3H.

2. Pemrenne 3amad Ha Hax0XKAeHHE 00BEMHONM M MacCOBOM O KOMIIOHEHTOB
CMECH, MaCCOBOM JI0JIU IIPUMECE.

JIP 01- JIP 07
MP 01- MP 03
IIP6 01- TIPG 12
TPy 01- TTPy 13
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CamocrosiTesbHast pabora

Tema 2.4. CTeneHn
OKUCJIICHUA

Conep:xanue y4eOHOro MaTepuaJia

Crenenb okuciaenus. OrmnpenencHusl TMOHSATHH «CTENEHb OKHUCIICHUSD.
CpaBHEHHUE CTEIICHW OKHWCJICHHS W BalieHTHOCTH. OTmpeselieHne CTeICHH
OKHUCJICHHS DJEMEHTOB B OWHApPHBIX M OPraHUYECKUX COCAMHCHUSX.
Cocrapnenue GopMyn OMHAPHBIX COCIUHEHHM, OOIIMI CIIOCO0 MX Ha3BaHUMU.
bunapHble coeqMHEHHS METAIOB M HEMETAJUIOB: OKCHIBI, XJIOPHUJBI,
cynbduasl u np. CoctaBieHne ux Gopmy.

CamocrosiTesibHas padoTa

KoHncyabTanus no iHIANBHYAJIbHOMY IIPOEKTY

CTpykTypa wucCCleqoBaTenbckoil paboTel. TpeOoBaHHS K COAEPKAHUIO H
odopmiteHHI0. SI3BIK U CTHIIb TEKCTa MCCIIEIOBATEIBCKON paboThl. PaboTa Hax
BBEJICHHEM.

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

JIP 01- JIP 07

MP 01- MP 03
IIP6 01- TIPG 12
TPy 01- TTPy 13

Tema 2.5. Knaccuduxanus
BemiecTB. [IpocTeie
BEILIECTBA.

Conep:xanue y4eOHOro MaTepuaJia

Kiuaccnpukanuss Heopranmyeckux BemecTB. HomeHkinaTtypa u HasBaHHE
HEOPraHMYECKUX BELIECTB MCXOAs M3 HUX XUMHUYECKOM (QOopMysbl HIn
COCTaBJICHUE XHMHUYECKOH (POpMyIJIbI MCXONsS W3 HA3BaHUS BEIIECTBA I10
MEXIyHapOJIHOM M TPUBHAIBHOM HOMeEHKinarype. IIpocTeie M ciokHBIE
BEILECTBA. Oxcunpl, ux kinaccupukanus. [uapokcuasl (OCHOBaHHMA,
KUCJIOPO/ICO/IepKaIllue KUCIOThI, aM(pOoTepHble TMApPOKcubl). Kuciaorsl, ux
knaccudukanus. OcHoBanus, ux kinaccudukanusa. Coau cpeaHue, KUCIHbIE,
OCHOBHBIE U KOMIUIEKCHbIE. Kpucrammoruaparsl.

Memannwt. [1onoxenne METAIIOB B MIEPUOIUUECKON CUCTEME U OCOOEHHOCTH
CTpoeHMs UX aTOMOB. IIpocThie BemecTBa — METalIbl: CTPOEHUE KPUCTAIIIIOB
U METaJNINYeCcKasi XUMUYECKas CBSI3b. DJIEKTPOXMMMUYECKUN psJ HANIPSHKEHUS
MmetauioB. OOmMe gpu3nyeckue CBOWCTBA METAJUIOB U UX BOCCTAHOBUTEIbHBIE
CBOICTBa: B3aMMOJEHMCTBHE C HEMETAUIAMHM (KHCIOpPOAOM, Tajlor€HaMy,
Cepoil, a30TOM, BOJOPOJOM), BOJIOM, KHCJIOTaMM, pacTBOpaMHU COJEH,
OpPraHMYeCKUMHU BEIIEeCTBAMM (CIMPTaMH, TaJoT€HAJKaHaMH, (eHoIoM,
KUCJIOTaMu), IenodaMu. OKCUABI M THIPOKCUABI METaUIOB. 3aBHCUMOCTh
CBOMCTB 3TUX COEIMHEHUN OT CTENEHEH OKMCIEHUS METAJUIOB. 3HaueHHE
METAJIJIOB B IPUPOAE U KU3HU OPTaHU3MOB.

Koppo3uss meramnoB. Ilomarne koppo3un. XuMHYecKas KOPPO3HS.
OnexTpoxumuueckass koppos3us. CrocoObl 3allUThl METAIJIOB OT KOPPO3HH.

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

JIP 01- JIP 07

MP 01- MP 03
I1P6 01- I1P6 12
TPy 01- TTPy 13
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UepHas U LIBETHAsI METaJLTyprusl.

O0mme cmocodbl moy4YeHHs] MeTaJIoB. MeTtamnsl B NIpUpOJE.
Metannyprust ¥ €e BUJIbl: TUPO-, TUIPO- U 3JIEKTPOMETALTYPIusi. DIEKTPOIN3
pacIiulaBOB M pacTBOPOB COEAMHEHUN METAJUIOB M €ro IPaKTHYECKOe
3HAauYCHUE.

Hememannw. llonoxenue HemetamioB B llepuoguyeckoi cucreme,
O0COOCHHOCTH CTPOCHHUS UX aTOMOB. DIEKTPOOTPULIATEIbHOCTh. biiaroponneie
ra3pl. DJIEKTPOHHOE CTPOCHUE aTOMOB OJIATOPOIHBIX Ira30B U 0COOEHHOCTH UX
XUMHUYECKHX U (u3ndeckux cBoicTB. Hemeramnbl — mpocTsie BemiecTBa. Ux
aTOMHOE€ U MOJIEKYJISIPHOE CTpoeHue uX. AJoTponus. XMMUYECKUE CBONCTBA
HemeTayioB. OKuUCIHUTENIbHBIE CBOWCTBA: B3aUMOJACHCTBHE C MeETallaMu,
BOJIOPOZIOM, MEHEE 3JIEKTPOOTPULIATENIbHBIMU HEMETAJUIAMH, HEKOTOPBIMU
CIIOKHBIMU BEIIeCTBaMU. BoccTaHOBUTENbHbIE CBONCTBA HEMETAIOB B
peakusix ¢ GTopoM, KUCIOPOJIOM, CIIOKHBIMH BELIECTBAMU — OKHCIUTEIISIMU
(a30THOM M CepHOI KUCTIOTaMH | JIp.).

OsznakomiieHHe C OOpa3llaMu TPEJCTABUTENEH KJIACCOB HEOPraHMYECKUX
BEIIECTB.

O3nakomieHue ¢ oOpa3liaMd TpEACTAaBUTENEH KIACCOB OPraHUYECKHUX
BEIIECTB.

O3HakOMJIEHHE € KOJUIEKLIUEH py.

[Tonmy4yenue Kkuciaopoja u ero CBOMCTBA.

[TonyueHnue BOgOpoaa U €ro CBOMCTBA.

[TonyuyeHnue macTu4eckoi cepbl, XUMUYECKUE CBOWCTBA CEPHI.
BzaumopeicTBre METAIIIOB ¢ PAaCTBOPAMH KUCIIOT U COJIEH.

CaoiicTBa yriisi: aicOpOIIOHHBIE, BOCCTAHOBUTENBHEIE.

B3aumopeiicTBie MHKA WU aTIOMUHUS C pACTBOPAMU KHUCJIOT U IIEITOYEH.
OxpamuBaHue IUIaMEHM KAaTHOHAMH IHENOYHBIX U IIETOYHO3EMENTbHBIX
METAJIJIOB

«XHMHYeCKHE CBOIICTBA METAJLJIOB H HEMETAJLJIOB»

1. B3auMoieiicTBre METAJIIOB C BOAOM, KUCIOTAMH U COJIIMU

2. BzaumojelicTBe HEMETAIIJIOB C MPOCTBIMH U CJIOKHBIMU BEIIECTBAMH

3. Pemienne SKCHEepUMEHTANBHBIX 3aJad MO CBOWCTBAM XHUMHUYECKUM
CBOMCTBaM METAJJIOB M HEMETAJUIOB, MO pPACMO3HABAHUIO U TOJYYCHHIO

CO€JII/IHCHPII>'I METAJJIOB 1 HEMETAJIJIOB.
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CamocrosiTesibHas padora

Tema 2.6.
OCHOBHBIE KJIACCHI
HeOpI‘aHI/I‘-IeCKI/IX nu

OPraHn4CcCKruX COCHHHCHHﬁ.

Conep:xxanue y4e0HOro MaTepuaJia

Bogopoanbie coenmHeHusi HeMera/uioB. [lonydyeHne ammuaka u
XJIOPOBOJOPOJa CUHTE30M U KOCBEHHO. Pu3nyeckue cBoicTBa. OTHOILIEHUE K
BOJIC: KUCIIOTHO-OCHOBHBIE CBOMCTBA.

Oxkcuabl M aHruapuabl KapOoHOBBIX KucJaoT. HeconeoOpasyrommue u
cojeobOpa3syromue okcuabl. KucnoTHble okcuipl, X cBoicTBa. OCHOBHBIE
OKCHJIbI, UX CBOWCTBAa. AMQOTEpHbIE OKCHIBI, UX CBOMICTBA. 3aBUCHMOCTb
CBOWCTB OKCHJIOB METAJJIOB OT CTENEHU OKUCICHHS. AHIMIPUIBI KAPOOHOBBIX
KHCJIOT KaK aHaJIOTH KUCJIOTHBIX OKCHU/IOB.

Kucnorsl oprannmvyeckne m Heopranmyeckue. Kuciorsl B cBeTe Teopuu
JJEKTPOJUTUYECKON aucconuanuu. Kucinorel B cBeTE€ NPOTOJIUTHYECKOU
teopuu. Kiaccudukaiuss opraHn4eckux U HeopraHuyeckux Kucior. OOuiue
CBOICTBa KHUCIIOT: B3aUMOJIEHCTBHE OPraHUYECKUX U HEOPIaHUYECKUX KHUCIIOT
C MeTaJylaMHM, OCHOOBHBIMH M aM(OTEpHBIMH OKCHUAAMU M THAPOKCHIAMH,
coisiMu, oOpa3oBaHue  CIOXHBIX  3¢upoB. OcoOeHHOCTH  CBOICTB
KOHIICHTPUPOBAHHOW CEPHOU U a30THOM KHUCJIOT.

OcHoBaHMsl OpraHuvyecKkue U Heopranmdeckue. OCHOBaHUS B CBETE TEOPUU
3JEKTPOJIUTUYECKON Auccounanui. OCHOBAHMS B CBETE NPOTOJIUTHUYECKOU
teopun. Kiaccudukanust opraHM4ecKMX W HEOPraHUYECKHMX OCHOBaHUH.
XUMHUYECKUE CBOMCTBA IEJIOYEH W HEPACTBOPUMBIX OCHOBaHUM. CBOICTBa
OCCKUCIIOPOAHBIX OCHOBAaHMI: aMMHaka W aMHHOB. B3anMHOe BIHSHHE
aTOMOB B MOJIEKYJIE aHUJIMHA.

AmdorepHble  OpraHM4ecKMe M HEOPraHM4YecKHe  COeJIMHEHUS.
AMoTepHbIe OCHOBaHUS B CBETE MPOTOJUTUYECKON Teopuu. AM(OTEPHOCTD
OKCHJIOB U THUAPOKCUIOB IEPEXOJHBIX METAJIOB: B3aUMOJEHUCTBUE C
KHCJIOTaMU U IIeJI0YaMHu.

Commm. Knaccudukamuss W XUMHYECKHE CBOMCTBa coneil. OcoOEHHOCTH
CBOMCTB COJIEW OPTaHMYECKUX U HEOPTraHUYECKUX KHUCIIOT.

I'eHeTHyeckasi CBA3b MEXKAY KJIACCAMH OPraHUYeCKHX U HEOPraHMYEeCKUX
coenHeHuil. [loHsATHE O TEHETHYECKOW CBSI3M M TE€HETHUYECKUX psAlax B
HEOPraHUYECKOM M OpraHnYecKol XxumuM. I'eHeTmueckue psabl MeTamuia (Ha
npuMepe Kallbllusl U JKele3a), HemeTalia (cepbl U KpEeMHUS), TMEepeXOTHOTO
snemMeHTa (uuHKa). ['eHeTHyeckwe psiibl M TEHEeTHYecKass CBsi3b B

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

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- TIPG 12
ITPy O1- 1Py 13
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OpraHN4eCcKOr XUMHUH. ENMHCTBO MHpa BEIIECTB.

Peakmust «cepeOpstHOTO 3epKajiay Ak MypaBbUHON KUCIOTHI.
B3aumoneiictBue pactBopa THIPOKCHAA HATPUS C KHUCIOTHBIMH OKCHIAMU
(okcumom docdopa (V)), amdpoTepHBIMU THUAPOKCHUAAMH (TUAPOKCHUIOM
IIUHKA).

B3aumoneiicTBue aMMMaka ¢ XJIOPOBOJOPOAOM M BOJOW. AHAJIOIMYHO IS
METHJIaMUHA.

B3aumoneiicTBue aMUHOKUCIIOT ¢ KUCIOTaMU M 1ienodaMu. OCyIiecTBIEHUE
HEPEXO0/I0B:

Ca — Ca0O — Ca3(P0O4)2 — Ca(OH):

P — P205 — H3PO4

Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

[TonyuyeHune u CBOMCTBA yIJIEKUCIIOTO rasa.

CBoiicTBa COJISTHOM, CepHOH (pa30aBiICHHON) U YKCYCHOM KUCIIOT.
B3aumoneiictBue ruapokcuma Hatpus ¢ coismu (cynbdarom memam (II) u
XJIOPUJIOM aMMOHHUSI).

«Oxkcuapl. XUMHYECKHE CBOMCTBA OKCHIOB»

1. CocraBieHue ypaBHEHUNH XMMHYECKHX PEAKIUA C YYaCTHEM IMPOCTHIX U
CJIO’KHBIX HEOPTaHMYECKHUX BEILECTB: OKCUIOB METAJIJIOB M HEMETAILIOB.

2. Pemenue pacueTHbIX 3a/1a4.

«OcHOBaHHUSI  OpraHM4YecKkue M  HeopraHudeckue. Am@orepHble
OpraHuYecKue U HeOpraHudecKkue coeIMnHeHUusD)

1. Pa3nosxxeHue ruipoKCcHUIa MeJIu.

2. [lonydeHue u am@poTepHbIe CBOMCTBA TMIPOKCHIA ATIOMUHUSL.

«Kucaorbn»

1. ITomy4yeHue XJI0pOBOIOPO/IA U COJITHON KUCIIOTHI, UX CBOMCTBA.
2. [TonmyueHne amMmmMuaka, €ro CBOMCTBA.

2. Pemienue pacueTHbIX 3aau.

3. Pabota ¢ 00yyaroummMu 1 KOHTPOJIUPYIOIIMMH MaTepHaIaMu.

«Conmn. TeHernueckasi CBSI3b MEKAY KJIACCAMM OPraHHYecKHX H
HEOPraHUYeCKUX coeANHEeHMi»

1. Pemienue nenoyek XuMHUECKUX ypaBHEHUN

2. Pabota ¢ 00yyarouMmMi 1 KOHTPOJIUPYIOUIMMH MaTepHaaMu.
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CamocrosiTesibHast paboTa

Tema 2.7. KoMmIuiekcHbIE

Conep:xaHue y4eOHOro MaTepuaJia

OK 01, OK 02, OK 03,

COEIMHEHNS KommiekcooOpazoBanne M KOMILUIEKCHbIe coeauHeHusi. (CTpoeHue OK 04, OK 05, OK 07,
KOMIUICKCHBIX ~COCIUHEHHI: KOMIUIEKCOOOpa30oBaTellb KOOPIWHAIMOHHOE IIK 1.2
YHCIIO, JIMTaHIbl, BHYTpeHHsAs W BHemHss cdepbl. Krnaccuduxamms
KOMIUIEKCOB:  X€NlaTbl, KAaTUOHHBIC, AaHUOHHBIE W  HEUTPaJbHBIE, JIP 01- JIP 07
AKBaKOMILJIEKChI, aMMHUaKaThl, KapOOHWUJIBl MeTaiioB. HomeHnkiarypa MP 01- MP 03
KOMIUIEKCHBIX COEIUHEHMM M MX XUMHYECKHE CBOHCTBAa (Ha mpuMepe I1P6 01- IIPG 12
THAPOKOMILJIEKCOB IIMHKA W aTIOMHUHHMHHES). JlUcconmamus KOMIUIEKCHBIX [Py 01- TPy 13
coenquHeHuil. IlomyueHne KOMIUIEKCHBIX OpPraHMYECKMX M HEOPraHWYEeCKUX
COCIMHEHUM.
IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COEePKAHME
3HaueHue KOMIUIEKCHBIX COCAMHEHUH W UX pojib B mpupone. [Ipumenenue
KOMIUIEKCHBIX COEJUHEHUH B MEJUIIMHE.
CamocrosiTesbHasi padora

Tema 2.8. Conepxanue y4eOHOro MaTepuaJia OK 01, OK 02, OK 03,

XHUMHYECKHE pCaKknuuu.

[lonatne o xumuyeckod peakuuu. Peaknuu, wnaymme 0e3 H3MEHEHHUs
KAueCTBEHHOI0 COCTaBa BEIIECTB: AJJIOTPONM3AlMs W  HM30MEpHU3aLusl.
Peakuuu, uayniye ¢ M3MEHEHUEM COCTaBa BEILECTB: 110 YUCIY M XapakTepy
pearupymromux © 0oOpa3yIIIUXCS BElIeCTB (pa3joKeHUs, COeIUHEHUs,
3aMelleHus, OoOMeHa); MO M3MEHEHHUIO CTeleHEH OKUCIIEHUS 3JIEMEHTOB
(OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HEOKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiym); Mo TerioBoMy 3¢deKTy (3K30- M 3HIAOTEepMUYecKue); mo dase
(romMo- ¥ reTeporeHHsbIe); MO HampaBiIeHHIo (00paTUMble U HEOOpaTUMBIE); IO
HCIIOJIb30BAHMIO KaTaln3aropa (KAaTaJUTHUUECKUE U HEKATAJIUTHYECKHE); IO
MexaHu3My (paJuKaabHbIe, MOJEKYJISIPHBIE U HOHHBIE).

BepositHOCTH MpoTeKaHMs XHMMHUYECKHX peakuuil. BHyTpeHHAs sHeprus,
sHTanbnus. TermnoBoit 3ddext xumuueckux peakuuil. Tepmoxumuyeckue
ypaBHeHHs. CTaHIapTHAs SHTAIBINS peakluil 1 00pa30BaHUs BEIIECTB. 3aKOH
I'. K. T'ecca u ero cnenctBusi. DHTPOIIHS.

Cxopoctb xumu4yeckux peaknui. [Tonstue o ckopoctu peakuuii. CkopocTb
TOMO- M T€TEPOT€HHON peakiuu. JDHeprus akTuBauuu. MakTophl, BIUSIOIINE
Ha CKOpOCTb XHMMHYECKOM peakuuu. Ilpuponma pearupyrommx BeLIECTB.
Temneparypa (3akon Bant-T'odhda). Konmenrpanms. Kartammsatopsr u

OK 04, OK 05, OK 07

JIP 01- JIP 07

MP 01- MP 03
I1P6 01- I1P6 12
TPy 01- TTPy 13
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KaTaJu3: TOMO- U F€TEPOTre€HHBIN, NX MEXaHU3Mbl. DEPMEHTBI, UX CPABHEHHE C
HEOPraHMYECKUMH KaTalu3aTopaMy. 3aBHUCHUMOCTb CKOPOCTH pEaKkLMi OT
MIOBEPXHOCTU CONPUKOCHOBEHHUS PEArNPYIOIINX BEIECTB.

OO0paTuMOCTh XMMHYECKHX peakuuil. XumMnueckoe paBHosecue. [lonsarue
0 XMMHMYECKOM pPaBHOBECHM. PaBHOBECHbIE KOHLEHTpanMd. /[MHAMHUYHOCTH
XUMHUYCCKOI'0 paBHOBECHUA. CDaKTOpLI, BIUAKOINIHUEC Ha CMCIICHUC paBHOBeCI/ISI:
KOHIIEHTpalysl, faBjieHue, remneparypa (npuauun Jle Ilarense).

CamocTosiTesbHasi padoTa

Tema 2.9.
JlucniepcHbIe CHCTEMBI.

Conep:xaHue y4eOHOIro MaTepuaJia

IlonsiTue o nucnepcHbIX cucremax. Kiaccudukanusi TucnepCcHbIX CUCTEM B
3aBUCUMOCTM OT AarperarHoro COCTOSIHUSL JHUCIIEPCUOHHOM cpenbl |
JUCHEpCHOM (a3bl, a Takke IO pa3Mepy HUX yacTull. [pybomucnepcHbie
CUCTEMBI: 3MYJIbCUM U CYCIEH3UU. TOHKOIUCIEPCHBIE CUCTEMBI: KOJUIOMIHBIE
(30;l1 WM TEenM) M HUCTUHHBIE (MOJIEKYJISIPHBIE, MOJIEKYJSIPHO-UOHHBIE H
noHuele). O¢dexr Tunnanga. Koarymsuus B KOIJIOUWIHBIX PacTBOpPax.
Cunepesuc B Telsx.

3HayeHMe AUCIEPCHBIX CHCTEeM B JKHBOWi M HEeXHBOW mnpupoae H
NPAKTHYECKOH KM3HHN Ye0BeKa. OMYJIbCUU U CYCIIEH3UH B CTPOUTEILCTBE,
MUIIEBON MPOMBIIIJIEHHOCTH, KOCMETHKE. bHOIOrnyecKkue 1 TEXHOJIOTNYECKUE
301M. 3HaueHue Tejeil B OopraHu3aluu >KMBOW MaTepuu. buonoruueckue,
nuIeBble, KocMeTnueckue reiau. CuHepe3uc Kak (akTop, OINpeaeIIsIOLINi
CPOK FOJJTHOCTH IMPOAYKIMH HAa OCHOBE TeJieH.

[Tonmyuenue cycneH3uu cepbl U KaHUPOIH.

[Tomyuenue sMynbCcUU PaCTUTENBHOTO Macia U OeH3071a.

[onyuenue 30151 Kpaxmaia. [Tosryuenue 30515 cepbl U3 THOCYIb(haTa HATPUsl.

IIpodeccnoHATBHO-OPUEHTHPOBAHHOE COJIEP:KAHNE

OMyJbCUU U CYCIEH3UM B MEAMIIMHCKON MPOMBIIUIEHHOCTH. MeIUIHUHCKUE
30JIM. 3HAYEHHUE TeJIell B OpraHu3aluy KUBOW MaTtepur MEIUIIMHCKUE Telld.
CBepThIBaHHE KPOBU KaK OMOJIOTHYECKUI CHHEPE3HUC, €T0 3HAUCHHE.

CamocrosiTesibHas padora

KoncyabTamnus mo HHIHBUIYaJbHOMY MPOEKTY
PaGoTa Haj OCHOBHBIM cojiepkaHreM paboThl. COCTaBICHHE TE3UCOB TEKCTA.
OdopmiieHre TEKCTOBOM YaCTH paOdOTHI IO TPEOOBAHUSIM YI€OHOTO 3aBEICHHUS

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- I1P6 12
TPy 01- TTPy 13

Tema 2.10.

Conep:xanue yueOHOro MaTepuaJia

OK 01, OK 02, OK 03,
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PacTtBopbI.

IlonssTne o0 pacrBopax. DU3NKO-XUMHUYECKas MPUPOJA PACTBOPEHUS U
pactBopoB. B3aumopeiicTBue pacTBOpUTENsE M PACTBOPEHHOI'O BEIIECTBA.
PactBopumocTs BemiecTB. CriocoObl BBIpa)K€HUs KOHIIEHTPAIMH PacTBOPOB:
MaccoBast 10J1s1 PACTBOPEHHOTO BeIEeCTBA (ITPOLICHTHAS ), MOJISIpHAs!.

Teopusi 3JIEKTPOJUTHYECKOH auccomuanmuu. MexaHusMm Jauccouualuu
BEILECTB C PA3JIMYHBIMU TUIIAMU XUMUYECKHUX CBsi3ed. Briaa pycckux y4eHbIx
B pa3BUTHE MPEJCTABICHUN 00 AJeKTpoIuTUUYeckoi aucconuanuu. OCHOBHBIE
MOJIOKEHUST ~ TEOPUU  DIIEKTPOJIUTHYECKOM  nucconmanuu.  CremneHb
ANEKTPOIIUTUYECKON Aucconuanui U ¢GakTopbl ee 3aBUCUMOCTH. CUIIbHBIE U
cpeanue NeKTponauThl. Jucconmanus Boasl. Bogopoansiii mokasarens. Cpena
BOJIHBIX PAacTBOPOB 3JIEKTPOJIUTOB. Peakiuu oOMeHa B BOJHBIX pacTBOpax
3JIEKTPOJIUTOB.

I'uaposn3 kak o0MeHHBbIN mpouecc. HeoOpaTuMBbIil THAPOIIN3 OPraHUYECKUX
U HEOPraHWUYECKHX COCAMHEHUHM W €ro 3Ha4eHUue B NPAKTHYECKOU
NEeATeIbHOCTH 4ejoBeka. OOparumblii  ruaponu3 cosedd. CTyneHYaThlid
ruaponus. Ilpaktuyeckoe npuMeHeHHe Tuapoiau3a. ['Maposn3 opraHnuecKux
BenlecTB (O€IKOB, KHPOB, YIJIEBOJOB, MNOJIMHYKIeOTHI0B, AT®dD) u ero
Omojorudeckoe M MpakTudeckoe 3HadeHue. OMbUIeHUE >KUPOB. Peakuus
aTepuUKaIIH.

CpaBHEHHE JIEKTPOIPOBOTHOCTH PACTBOPOB JIEKTPOIUTOB.

CwMmeleHre paBHOBECHS IUCCOIMAIIMU CI1a0bIX KUCIIOT.

WNunukaTopsl 1 UI3MEHEHUE WX OKPACKHU B Pa3HbIX cpeax.

CepHOKHCIIBIN U (hepMEHTATUBHBIN THIPOJIHU3 YTIIEBOOB.

Iunponmu3 kapOoHATOB, CyNnb()AaTOB M CHIMKATOB MICIIOYHBIX METAJLIOB;
HuTparoB cBuHIA (II) wnu nuHKa, XIopuaa aMMOHUS.

XapakTtep JUCCOIHMAIIUU PA3IMYHBIX THIPOKCUIOB.

[IpuroroBneHue pacTBOPOB Pa3INYHbIX BUJOB KOHLEHTPALUU

«Peaknmu MOHHOI'0 0OMEHA»

1.CocraBnenue peaknuii WOHHOTO oOMeHa. OOpaTuMble M HEOOpaTHUMBIC
peaKkuyu MOHHOTO OOMEHa.

2. PaboTa ¢ 00yJarmumMi U KOHTPOJIHPYIONIUMH MaTepUaATIaMH.

«['mapoans»
1. Pemenue 3agad Ha onpezeseHue TUIa THApoau3a U PH-cpebl pacTBOpPOB.
2. Pabota ¢ 00yyaromuMu ¥ KOHTPOJIUPYIOIIUMHI MaTepUaIaMu.

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TIPG 12
ITPy 01- 1Py 13
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«Cnoco0bl BbIPa’KeHUS] KOHIEHTPALMH PACTBOPOB: MaccoBasi /0.l
PAaCTBOPEHHOrO0 BelecTBa (IPOUEHTHAS ), MOJISPHAS»

1. PemeHune 5SKCHEpUMEHTAIBHBIX M pPACUETHBIX 3a/ay Ha BBIYUCIICHUE
MacCOBOH JIOJIM U MAcChl BEIIECTBA B PaCTBOPE.

2. Pabota ¢ 00yyaroumMi U KOHTPOJIUPYIOUIMMH MaTepHaiaMu.

«CMelIMBaHNe PACTBOPOB Pa3HOH KOHIEHTPALUID)

1. PemieHne 3KCHEpUMEHTAIBHBIX M PAcUETHBIX 33/ad Ha MPUTOTOBJICHHE
pacTBOpPOB (CMELIMBAHUE PACTBOPOB Pa3HON KOHIIEHTPALUH).

2. PemeHue »SKCHEPUMEHTAIbHBIX U PACUETHBIX 3aJad Ha MOJSPHYIO
KOHLIEHTPALIUIO PACTBOPOB.

3. Pabota ¢ 00yyaroumMi 1 KOHTPOJIUPYIOINIMMH MaTepHaaMu.

CamocrosiTesbHast padora

Tema 2.11. OxUCIUTENBHO-
BOCCTAHOBUTELHBIE
peaxIuu.
DIEKTPOXUMHUYECKUE
MTPOIIECCHI.

Copep:xkaHue y4e0HOIr0 MaTepuaJa

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE  peakuuu. CTerneHb OKUCICHUS.
BoccranoButenu u okucnurenu. OKUCIIEHHEe W BOcCcTaHOBICHHE. Baxkueiinme
OKHCJIUTEIIM U BOCCTAHOBHUTECIH. BOCCTaHOBUTENIBHEIC CBOMCTBA METAIIOB —
MPOCThIX BemecTB. OKHUCIUTENIbHBIE M BOCCTAHOBHUTEJIBHBIE CBOWCTBA
HEMETAJJIOB — TMPOCTHIX BeliecTB. BoccTaHOBUTENIbHBIE CBOMCTBA BEILIECTB,
00pa3oBaHHBIX JIEMEHTaMH B HU3IICH (OTPUIIATEIBLHOM) CTETICHH OKUCIICHUSI.
OKuCIUTENbHBIE CBOWCTBA BEHIECTB, OOPAa30BAHHBIX JJIEMEHTAMU B BBICIICH
(TIOJTOKUTEIIBHOM ) CTEIICHU OKHCJICHHMS. OxuciuTebHbBIC u
BOCCTAHOBUTEJIPHBIE CBOWMCTBA BEIIECTB, OOPA30BAHHBIX JJIEMEHTAMH B
MIPOMEXKYTOUHBIX CTETICHSAX OKUCIICHHUS.

Knaccndukanus okucauTeIbHO-BOCCTAHOBUTEIBHBIX peakuuii. Peakiuu
MEKaTOMHOTO M MEXKMOJICKYJSIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS. Peakimu
BHYTPHUMOJIEKYJISIPHOTO OKHUCJICHUS-BOCCTAHOBJICHUS. Peakiym
CaMOOKHCJICHHUSI-CAMOBOCCTAHOBJICHUS (AMCTIPONIOPLIMOHUPOBaHUS). MeTobl
COCTaBJICHUS yPaBHEHUN  OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIUM.
Meton  anekTpoHHOro OanaHca. BrusHMe cpeapl Ha  IpOTEKaHUE
OKHCIIUTENBHO-BOCCTAHOBUTEILHBIX MPOIIECCOB.

XuMHUYeCKHe HMCTOYHHUKM TOKa. OIJIEKTPOJHBbIE TMOTEHIMaIbl.  Psjg
CTAaHJAPTHBIX  AJNEKTPOJHBIX MOTEHIHAIOB  (JIEKTPOXMUMHYECKUH  psf
HampsDKEHUH MeTaluioB). ['abBaHWYECKHE PTIEMEHTHI M TIPUHIIUIIBI UX PAOOTHI.
CocTaBiieHHe TalbBAaHUYECKUX dJeMeHTOB. OOpa3oBaHue TaJTbBaHUYECKUX Map

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

JIP 01- JIP 07

MP 01- MP 03
I1P6 01- I1P6 12
TPy 01- TTPy 13
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NP XUMHYECKHUX Tporeccax. | aqTbBaHMYECKUE 3JIEMEHTHI, MPUMEHSIEMbIC B
JKU3HU: CBUHIIOBAsl aKKyMYJSITOpHasl OaTapesi, HHKellb-KaJMHUEBBIC OaTapew,
TOIUIMBHBIE 3JIEMEHTEI.

DJIeKTPOJIM3 PACIIABOB M BOJHBIX PaCTBOPOB 3J1eKTPOJMTOB. [Ipoiecchl,
MPOUCXO/SININE Ha KaToJAe M aHoJe. YPaBHECHHS DIICKTPOXUMHUUYECKHUX
MPOIIECCOB. DJIEKTPOJIU3 BOAHBIX PACTBOPOB C HHEPTHBIMU 3JIEKTPOJIAMH.
DNeKTpoNu3  BOJHBIX  PAacTBOPOB C  PACTBOPUMBIMHU  DJICKTPOJAMHU.
[IpakTueckoe mnpuMeHeHHe »diekTposinza. [IpakThueckoe MNpUMEHEHHE
AJICKTPOJIM3a JJIsl TIOJIYYCHUS IICIOYHBIX, IIETIOYHO3EMENbHBIX METAIOB U
AJIFIOMUHUS.

B3anmopeiicTBue METAIOB ¢ HEMETAJZIaMH, a TaK)Ke C PaCTBOpAMH COJIeH U
pacTBOpamMu KUCIIOT.

BzaumopeiicTBre cepHOil M @30THOM KUCIIOT C MEJIBIO.

OKHCIUTENBHBIE CBOMCTBA IEpPMaHTaHaTa Kajlusl B Pa3Iu4HbIX Cpeiax.

IIpakTHyeckoe 3aHATHE «JIEKTPOJIU3 PACILUIAaBOB M BOJAHBLIX PAaCTBOPOB
JIEKTPOJIUTOB

1. Pemienue 3aga4 no teme «IEKTPOIIU3»

2. Pabora ¢ 00y4yaronmmMi 1 KOHTPOJIHPYIONIMMH MaTepHaIaMHu.

CamocrosiTesbHasi padora

KoncyabTanusi o HHIMBUAYAJIbLHOMY NPOEKTY
3aKIIOYUTENbHBIN  3Tan  paboThl Haa mpoekToM. lloAroroBka BBIBOIOB
(3aKJIFOUEHHS) TIO Pe3yJIbTaTaM BHITIOJIHEHUS pa0OThI

Tema 2.12.
XUMHUS DIIEMEHTOB.

Copep:xxanue y4e0HOro MaTepuaJia

S-Onemenmol

Boaopoa. /[BOWCTBEHHOE MOJOXKEHUE BOJOPOAA B NEPUOAUYECKON CUCTEME.
N3otonsl Bomopoaa. Tsoxenas Bojga. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHbBIC
CBOMCTBa BOJOpO/a, €ro MOJIydeHUe U MpuMeHeHue. Poib Bogopoaa B KUBOU
U HexXuBOW mpupoze. Boma. Ponbs Bogwl kak cpemooOpas3yromiero BemecTBa
KJIETKH. DKOJIOTUYECKHE ACTIEKThI BOJIONIOJIb30BaHUSI.

JuemenTbl IA-rpynnbl. [lenounsie metamuibl. OOmias XapakTepuUCTHKA
LIEJOYHBIX METAJIOB Ha OCHOBaHMM mosioxkeHus B [lepuoanueckoil cucreme
anementoB J[. 1. MenneneeBa u ctpoenus aromos. [lonydenue, puznueckue u
XUMUYECKHE CBOMCTBA LIEJIOYHBIX METAJIOB. KaTHOHBI 1IETOYHBIX METAJJIOB
KaK BOKHEWIIas XuMU4deckast (opMa MX CYIIECTBOBAHUS, PETYJSITUBHAS POJIb

10

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- IIPG 12
TPy 01- TTPy 13
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KaTUOHOB KaJIWs U HaTpHs B )KUBOU KiieTke. [IpuponHble coeMHEeHNs HaTpus
Y KaJlus, UX 3HaYEHUE.

OaemenThl IIA-rpynmbl. OOmias xapakTEepUCTHKA IIEITOYHO3EMETbHBIX
METaJUIOB M MarHusi Ha OCHOBaHUU moyioxkeHus: B lleproguyeckoit cucreme
aneMeHToB /. 1. MenneneeBa u crpoeHust aToMoB. Kanbluii, ero nojy4eHue,
(u3nueckre U XMMHYECKUE CBOMCTBA. BakHeWINe COSAMHEHUS KAIbLUS, UX
3HaueHue u npumeHenue. Kanpiuii B mpupoze, ero 6uojgoruueckast poib.
p-Onemenmol

AsroMuHM. XapakTEepUCTHKAa QJIIOMUHHS Ha OCHOBAHMM IIOJIOKEHHUSA B
IIepuonnueckoii cucreme ateMentoB Jl. M. MenneneeBa u cTpoeHuss atoma.
[Tonyuenue, pusnyeckne M XMMUYECKHUE CBOMCTBA altoMHHHSA. BakHeimme
COC/IMHEHUS aJIIOMUHUSA, UX CBOMCTBA, 3HaUC€HHE U MpuMeHeHue. [Ipupoansie
COEIMHEHUS AIFOMUHUS.

d-Onemenmor

Ocob6ennoctu ctpoenus atoMoB d-anemenTtoB (IB-VIIIB-rpynm). Meap, 1iuHk,
XpoOM, JKENe30, MapraHenl Kak IMPOCThIC BEIIECTBA, WX (QHU3UYECKHE W
XUMUYECKHE CBOMCTBAa. HaxokaeHue »3STUX MEeTauioB B HIPUPOAE, HX
noyrydeHue u 3HaueHue. CoequHeHus d-37I€MEHTOB ¢ Pa3TUYHBIMU CTEIICHIMU
OKHCIEeHUs. XapakTep OKCHJAOB M THAPOKCHIOB OSTUX JJIEMEHTOB B
3aBUCHMOCTH OT CTETICHH OKHUCIICHHS METaJlIa.

OaemeHThl IVA-rpynnbl. O0mmas xapakTepUCTHUKA 3JIEMEHTOB 3TOW T'PYIIIBI
Ha OCHOBAaHUM MX IOJIOkKeHUs B llepuonmueckoin cucreme snemenros JI. .
MenzeneeBa M CTpOEHUsS] aTOMOB. YTlepon U ero amiorponus. CBoicTBa
QJUTOTPOITHBIX MOJTUPUKALIUN YTIIepoa, UX 3HaUeHUE U MpuMeHEeHHe. OKCHIBI
U TUAPOKCHUIBI YIJepoAa M KpPEMHHUs, HUX XHMHYeckue cBoictBa. Conu
YTOJBHOM M KPEMHHEBBIX KHUCJIOT, UX 3HaueHUe U mpumeHeHue. CTexino u
CWJIMKAaTHas MPOMBINUIEHHOCTh. [IpupomooOpasyromias poib yriaepoda uis
JKABOUM M KPEMHMUS JUIsl HEKUBOUW PUPOIBI.

Yruepoa u kpemuuii. OOmias XapakTepuUCTHKa HA OCHOBAHUU MX TOJOXKEHUS
B Ilepuoanueckoii cucreme [I. 1. MenneneeBa u ctpoenust aroma. [Ipocteie
BellecTBa, 0Opa3oBaHHbIE ATHUMH dJeMeHTaMU. OKCHUIbl U TUIPOKCHUIBI
yriepoja U KpeMHus. BaxHeWiine colu yrojJbHOM U KPEMHUEBOW KHUCIOT.
CunukaTHasi IPOMBIIUIEHHOCTb.

JuiemeHTbl VA-rpynmnsbl. O0mas XapakTepUCTHKA 3JIEMEHTOB JTOHM TPYIIIIBI
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Ha OCHOBaHUM WX moyioxkeHus B Ilepuommueckoit cucteme snementoB J[. U.
MenneneeBa u ctpoeHus aToMoB. CTpO€HHE MOJIEKYJIbI a30Ta U aJNTIOTPOIMHBIX
Moaubukamuit  dochopa, ux GUHMYECKHE U XHUMHYECKHE CBOMWCTBA.
Bonoponusie coenuaenus aneMeHToB VA-rpymnmbl. Okcuabl a3ora u pocdopa,
COOTBETCTBYIOIIKE UM KHCIOThI. Coiu 3TuX KuciaoT. CBOICTBA KHCIOPOIHBIX
coeanHeHui a3ota u pocdopa, ux 3HaAYCHHE U TpUMEHEHUE. A30T U pocdop B
npupojie, uX OHoIoruuecKast pob.

Xanabkorenbl. OOIIas XapaKTEepUCTHKA XaJbKOI€HOB HA OCHOBAaHUU MX
nonoxxkenusi B Ilepuommueckoit cucreme snementoB Jl. M. MenaeneeBa u
CTPOEHUSI aTOMOB. XaJIbKOT€Hbl — TMPOCThIE BeEIIEeCTBA. AJLIOTPOMHUSI.
CtpoeHue MOJIeKYJ aJUTIOTPOITHBIX MoaupuKauil U ux cBorctpa. [lomyuenue
U TPUMEHEHHE KHCIOpoJa U cepbl. XaJbKOT€Hbl B MPUPOJE, HX
Ouosoruueckast pob.

I'anorennl. O0mas XapaKTEPUCTHKA TAIOTCHOB Ha OCHOBAHHUH MX TOJOXCHHS
B Ilepuonuueckoit cucreme snemeHtoB JI. M. MenneneeBa u cTpoeHHs
aToMoOB. ['ajoreHbl — MPOCTHIE BEIIECTBA: CTPOCHUE MOJIEKYJI, XUMHUYECKUE
CBOICTBa, MOJIy4eHUE U IpUMeHeHue. BaxkHeiiue coequHeH sl rajloreHoB, UX
CBOMCTBA, 3HaueHHue. ['asorensl B npupoje. buonorunyeckas poJib raJOreHoB.

IIpodeccuoHaILHO-OPHMEHTHPOBAHHOE COJIEPKAHUE

Meanko-01uoorudyeckas poJib s-DJIEMEHTOB, P-DJIeMeHTOB, d-DJIeMEeHTOB

«/3y4yeHue cBOICTB MPOCTHIX BELIECTB U COeTHMHEHMIT p- U 0-271eMEeHTOBY
1. Ilonydenue TUAPOKCUIOB ATIOMHUHUS, MEAN U KeJie3a, U UCCICAOBaHUE MX
CBONCTB.

2. Pabota ¢ 00yJaronmmMu 1 KOHTPOJIUPYIOIUMH MaTepruaJaMu.

«p-3JjemMeHTbI: Yriaepoa. Kpemuuii. Azor. @ocdop».
1. ITonydeHnue u nccaeaoBaHUE CBOMCTB OKCHIOB CEPHI, yriepoaa, Gpocdopa.
2. Pabota ¢ 00ydJarnMMu 1 KOHTPOJIUPYIONUMHU MaTepUAIAMHU.

CamocrosiTesibHast padora

Tema 2.13. Xumus B ObITY
Y IIPOU3BOACTBEHHOMN
NesITeIbHOCTH YelIOBEKa

Conep:xanue y4eOHOro MaTepuaJia

XuMHUSA M NPOU3BOACTBO. XHUMHUYECKAs MPOMBILIICHHOCTh U XUMHUYECKHE
TexHOJIOTHH. ChIpbe JUIsl XUMHUYECKOU MPOMBINITIEHHOCTH. Bosia B XuMuueckon
MPOMBIIIUICHHOCTU. DHEPrus il XUMHUYECKOTro Mpou3BOACTBA. Hayunbie
NPUHIUIB XUMUYECKOIO MPOU3BOJACTBA. 3allUTa OKPYKAIOIIEH cpeasl U
OoXpaHa TpyJa TpU XUMHUYECKOM Mpou3BOJACTBE. (OCHOBHBIE CTaJIuU

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

JIP 01- JIP 07
MP 01- MP 03
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XMMHUYECKOTO Mpou3BoAcTBa. OOmMe MpeacTaBIeHUs] O MPOMBIIIICHHBIX
crocobax TONy4YeHHs] XUMHUYECKHX BEIIeCTB (Ha MpUMepe MPOU3BOACTBA
aMMuaka, cepHoOi KucioThl). CpaBHEHHE IPOU3BOJICTBA AMMHAaKa U METaHOJIa.
XuMHA B CeJIbCKOM XO03fiicTBe. XMMH3ALHUs CEJIbCKOrO0 XO3SMCTBA U €€
HampaBieHus. PacTeHuss M 1mouBa, NMOYBEHHBIM MOTJIOMIAKOIINI KOMILIEKC.
Yno0penus u ux knaccupukanus. Poiib HEOPraHWMYECKUX BEIIECTB B KAYECTBE
MUHEPATBHBIX YAOOpeHUH, yiydmurtenei mnouBbl. CocTaB MHHEpAIbHBIX
yI0OpeHUi W UX NPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa TIOYBHI H €€
pa3HOBUAHOCTU. B3amMmocBs3p cocTaBa yAoOpeHMH M HMX BIMSHHUS Ha
BET€TATUBHBIC CBOMCTBA M IUIOJOHOILIECHHE PACTCHUN. XUMUYECKUE CPEICTBA
3aIIUThl pacTeHuid. OTpULIATENbHBIE MTOCIEACTBUS IPUMEHEHUS IECTULUIOB U
O00oprba ¢ HUMH. XUMHU3AIHS )KUBOTHOBOICTBA.

XuMHUSA ¥ 3K0J0rusl. XUMUYECKOE 3arpsi3HEHUE OKpyxKaroliei cpeasl. Oxpana
ruapocdepsl OT XUMUYECKOTO 3arpsi3HeHus. OXpaHa MOYBBI OT XUMUYECKOTO
3arpsizHeHusi. Oxpana atMmocdepbl OT XMUMHUYECKOro 3arpssHenus. OxpaHa
¢baopel 1 payHBI OT XMMHYECKOTO 3arpsi3HEHUs. BUOTEXHOJOTUS W TEeHHas
UHKEHEPUS.

XuMus ¥ NOBCEeHEBHAS KM3Hb YesoBeKa. Morole U YUCTAIINE CPEeICTBA.
Cpencta 60pbObI ¢ OBITOBBIMH HaceKOMbIMU. CpelcTBa JIMYHON T'MTHUEHBI U
KOCMETHKU. XHUMHA U TuI@a. MapKUpOBKM YMAaKOBOK MHUIIEBBIX U
TUTMEHUYECKUX MPOAYKTOB M YMEHHE UX YUTATh. DKOJIOTHUS HKUJIMILA.

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COlEePIKAHME

XumMus 1 MeAUIUHA. XUMHS U T€HETHKA YeJIOBEKA.
Homamnsiss  anteka. JlekapcTBeHHble Tpemapatbl M HX 0Oe3omacHoe
HCII0JIb30BaHUE.

«XUMHYeCKH aHAJIHM3 P00 BOABD)

1. IlomyueHue »KECTKOM BOABI M H3YYEHHE €€ CBOMCTB. YCTpaHEHHE
BPEMEHHOMW U TOCTOSIHHOW KECTKOCTH.

2. KHCIIOTHOCTB ¥ IIENOYHOCTH BOJbI, pH cpeasl 1 METOABI €€ OIpeIeICHMS.

3. CocraBneHue ypaBHEHUH peaKIUi, NPOTEKAIOIUX IIPH ONpEeIeICHUN
KHCJIOTHOCTH/ IIIEIOYHOCTH NMPOO BOBI.

«KavecTBeHHBbIN XMMHYECKHIi COCTAB MPOAYKTOB MUTAHUSD)
1. OpraHundyeckue M HEOPraHMYECKHE BEIIECTBA, BXOIALIME B COCTAB
npoaykToB nuTaHus. OmnpeneneHue cocraBa OIrOJ Ha COJAEp’KaHHE Makpo H

I1P6 01- TIPG 12
ITPy O1- 1Py 13
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MHUKPODJIEMEHTOB.

2. l3ByyeHue TpEANIOKEHHBIX TpernojaBareieM OJ0J Ha IMpeaAMET
XMMHMYECKOIO COCTaBa, ONPENEICHHE JOJEH OT CYyTOYHOM HOPMBI MAKpO H
MHKPOJIEMEHTOB B YKa3aHHOM OJIt0JIe.

CamocrosiTesbHasi padora

KoncyabTanusi 1o MHAMBUAYAJIBHOMY IPOEKTY 2
[TonroToBka Nnpe3eHTAMOHHBIX MaTEpPHUajoOB, MOJArOTOBKA peud (I0KJIaaa) K
3aIUTe MPOSKTHOM padoThl. TpedoBanus k Aokiany. [lonbop HarIsIAHOCTH.
Kynbrypa BBICTYTIJICHHUS. Jloruka HOCTPOCHHUS BBICTYTUICHHS
[Icuxoa0rnueckuii aclekT rOTOBHOCTHU K BBICTYIUICHHUIO.
MuddepenunpoBannblii | Cogep:kanue yueOHOro Marepuasa 2 OK 01, OK 02, OK 03,
3auer KOHTpoIIb IPOiiIeHHOT0 MaTepHaa. OK 04, OK 05, OK 07,
K 1.2
JIP 01- JIP 07
MP 01- MP 03
I1P6 01- TIPG 12
CamocrosiTesibHas padoTa 8 [Py 01- TPy 13
3amuTa HHAMBUAYAJIBHOIO MPOEKTA 6
MakcumajibHasl yueOHasi Harpy3ka (Bcero 4acoB) 180
O0s13aTes1bHAsI AyIUTOPHAsA YueOHasi Harpy3Ka (Bcero 4acoB) 156
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3. YCJOBUS PEAJIM3AIIUM PABOYEN TPOI'PAMMBI YYEBHOI'O
MNPEAMETA
3.1. Tpeb6oBaHUs K MATEPUATbHO-TEXHHYECKOMY 00ecredeHuIo
Peanuzanus nporpamMmbl TUCHUIIIUHBI TpeOyeT HaIW4Yusl y4eOHOTO KabuHeTa
XUMUH.
Oobopyoosanue yuedH020 KaduHema 014 meopemueckKux 3aHAmuuIL:

e pabouee MECTO MpenoaaBaTes;

® [10CaJI0YHBIE MECTA M0 KOJIMYECTBY O0OYHAIOIINXCS,

e 1kad s XpaHeHus y4eOHO-HATIISAIHBIX TOCOOUI;

e HarjsiaHble T1ocoOust (y4eOHHMKH, OIOPHBIE  KOHCIEKTHI-TUIAKaTHhI,
KapTOUYKH{, pa3gaTOYHbIM [IUIAKTUYECKUM Marepuas, CIPaBOYHBIM Marepuall,
Ta6muna «llepuoanueckas cuctema xumuueckux snemeHToB [I.M.MeHneneeBay,
Tabmuna «Psg anexkTpooTpunarenbHOCTH», Tabnuna «PacTBOpUMOCTH CoOJIeH,
KHUCIIOT U OCHOBAHUW» U JIp.).

® KOMIUIEKT Y4eOHO-METOIMYECKUX TOCOOUH IO XUMUU;

e XuMHuUecKoe o0opynoBaHue (JiabopaTopHOe 000pPYJOBAHUE U PEAKTUBHI);

® [IaKeT JOKYMEHTAIMU MO0 TEXHUKE 0€30MacHOCTH.

Texnuueckue cpeocmea odyuenus:
® [IEPCOHANBHBII  KOMIIBIOTEp C  JIMUEH3UOHHBIM  IPOTrPaMMHBIM
oOecreueHNEM;
® MyJIbTUMEIUANPOCKTOP;
® DKpaH.

Oobopyoosanue yueoHo20 kadunema 0151 NPAKMUYECKUX 3AHAMUIL:

e pabouee MECTO MPEenoIaBaTes;

® [10CaJI0YHBIC MECTA MO KOJIMYECTBY OOyUaIOIIUXCS,

e mkad /Ui XpaHEHUs] y4eOHO-HATJISTHBIX MTOCOOUI;

e HarsIIHbIE TocoOusi  (Y4eOHUKHM, ONOPHBIE KOHCHEKTHI-TUIAKATHI,
KapTOUYKHM, pa3gaTOYHbIA JUJIAKTUYECKUM Marepuasi, CIPaBOYHBIM Marepuall,
Tabmuma «llepuoandeckas cuctema xumMuueckux 3nemeHToB JI.JM.MenneneeBay,
Tabnuna «Psg snexTpoorpunarenbHocTh», Tabnuna «PacTBOpUMOCTh coJeH,
KHCJIOT ¥ OCHOBAHUI» U JIp.).

® KOMIUIEKT Y4eOHO-METOIMUECKUX TTOCOOUI 0 XUMUH;

® XUMHUYeCcKoe o0opyaoBaHue (JlabopaTopHOE 000PYIO0BAHUE U PEAKTUBHI);

® [aKeT JIOKYMEHTAIMU M0 TEXHUKE 0€30MacCHOCTH.

Texnuueckue cpeocmea ooyuenus:
® TIEPCOHAIBHBIA  KOMIIBIOTEP C  JIMUEH3UOHHBIM  IPOTrPaMMHBIM
o0OecIIcUCHHEM;

® MYJbTUMEIUAIIPOCKTOP;
® DKpaH.
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3.2. HupopmanuoHHoe odecneyeHne peaju3auu NporpaMmmbl

3.2.1. OcHoBHas1 JIUTEpPATYypAa

1. Xumus: 10-# knacc: yrnyOn€énnsiii ypoBeHb: yueounk / B. B. Epemun, H. E.
Ky3bmenko, B. WM. Tepenun, A. A. Jlpo3noB, B. B. Jlynun - Mocksa:
[Tpocsemenne, 2023. - ISBN 978-5-09-107226-6. - Tekct: snextponnsiit // IbC
"KoHncynpTant CTyAeHTa': [caitT]. - URL:
https://www.studentlibrary.ru/book/ISBNP97850910722661.html

2. Xumust: 11-i1 xnacc: yrinyOnénnsiid ypoenb: yueonuk / B. B. Epemun, H. E.
Ky3seMenko, A. A. JIpo3nos, B. B. Jlyaun - Mocksa: [Ipocsenienue, 2023. - ISBN
978-5-09-107469-7. - Tekct: anexktpoHHbIH // DBC "KoHCynbTaHT CTyACHTaY:
[caiiT]. - URL.: https://www.studentlibrary.ru/book/ISBNP97850910746971.html

3.2.2. JlonoiHUTEeIbHAS JIUTEPaTypa

1. babkoB, A. B. Xumus: yue6nuk / A. B. baokos, T. . bapabanora, B. A.
ITonkos. - MockBa: ' 90TAP-Memuna, 2020. - 352 c.: un. - 352 c. - ISBN 978-5-
9704-6149-5. - Tekct: anexrponnbiii / OBC "KoHcynbTaHT CTyneHTa»: [calT]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785970461495.html

2. babkos, A. B. Obmas u Heopranuyeckas xumus: yueouuk / A. B. ba6kos, T. U.
bapabanoBa, B. A. Ilonkos. - 2-¢ u3a., ucnp. - Mocksa: [D0OTAP-Menua, 2022. -
384 c. - ISBN 978-5-9704-6784-8. - Tekcr: 3J1eKTp0HHLH71 // 9BC "KoHCynbTaHT
cTyaeHTa': [caiiT]. URL.:
https://www.studentlibrary. ru/book/lSBN9785970467848 html

3. babkos, A. B. O6uias u Heopranuveckas xumus: yueOHuk / A. B. ba6kos, T. H.
bapabanoBa, B. A. [lonkos. - 2-e u3x., ucrp. - Mocksa: [DOTAP-Menua, 2022. -
384 c. - ISBN 978-5-9704-6784-8. - Tekcr: aneKTpOHHLH?I // 9bC "KoHCcynpTaHT
cTyaeHTa': [caitT]. URL.:
https://www.studentlibrary.ru/book/ ISBN9785970467848 html

3.2.3. CoBpemeHHbIe NIpodeccuoHANIbHbIE 0a3b1 JAHHBIX U HH(pOPMaIIMOHHBIE
pecypcenl cetu UHTEpHET:

. Kypnan «Xumus B mikose». - Www.hvsh.ru

. Kypuan «Xumust v 5KU3HbY». - WWW.hij.ru

. MaTepHeT-u3aanue i yanrternei « EctecTBeHHbIC HayKn». -WWW.enauki.ru
. Metoauueckas razera «IlepBoe ceHTAOps». -Www.1september.ru

. OOpa3oBaTeIbHBIN CANT I HIKOJIBHUKOB « XUMHUs». - WWW.hemi.wallst.ru
. OOpa3oBaTeNbHBIN CalT IS IKOJIBHUKOB. - Www.alhimikov.net

. Onmumnuana «IToxopu BopoObeBbI rops». - WWW.PVQ.mK.ru

. DnekTpoHHas OMOIMOTEeKa O XMMHUH. - WWW.Chem.msu.su

. DIIEKTPOHHBIH KypHAT « XUMHKH U XUMUs». -WWW.chemistry-chemists.com

OO NOOUITDEWN PR
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O

INPEAMETA

Dopmul u Memoowl
Pezynomamul 00yuenus Kpumepuu oyenku

OUeHKU
I[1P6 01 - chopmupoBaHHOCT | «OTIMYHO» - TEOPETUYECKOE |— Y CTHBIN
MPEJCTABICHUN: O XUMHUYECKOU | COAEpKAHUE IIPOrPaMMEI | MHIUBUIYJTbHBIN,
COCTAaBJIIONIEH OCBOEHO IIOJTHOCTBIO, 0e3 (pOoHTaNBHBIHN OIpOC
€CTECTBCHHOHAYYHOW KapTHHBI | TPOOEIIOB, yMeHHS | — [IuchMeHHas MpOBEepKa
MUpa, POJIM XUMHUH B MO3HAHUU | CHOPMHUPOBAHBI, BCC | — TecTupOBaHHE
SIBJICHUM MIPUPO/IBI, B | IPEAYCMOTPEHHBIE MPOTPAMMOM | _ BrimonHeHue
dbopMUPOBAaHUN MBIIUICHUS U | yueOHbIE 3aJaHHsl BBIOJIHEHBI, IIPAKTHYECKHX 3a[aHuii
KYJIBTYPbI JUYHOCTH, €e | KauecTBO WX BBIMOMHEHUA | _ PyapoypoBHeBbie
(GYHKIIMOHATIBLHOW IPAMOTHOCTH, | OLIEHEHO BBICOKO. 3a71aHHs
HEeoOXoAuMOM Il pemieHus | «Xopomo» - TEOPETUYECKOoe
MPAKTUYECKHUX 3a1au W | coziepaHHe  Kypea  OCBOCHO |[[nqnexyrounas
IKOJIOTHYECKH O0OOCHOBAHHOTO | TIOJHOCTBIO, 0e3  mpobenos, atTectams B dopme
OTHOIICHUS K CBOEMY 37I0POBBIO | HEKOTOPHIE YMEHUS | 11y hepeHIMPOBAHHOTO
U IPUPOHOM cpenie; chOpPMHUPOBAHBI  HENOCTATOUHO, |3ayara
[IP6 02-BmameHne CHCTEMOM | Bce MpeyCMOTPEHHBIE

XMMHYECKUX 3HAHUH, KOTOpast
BKJIFOYAET: OCHOBOIIOJIArarolInue
MOHATHUS (XUMUYECKUN IIEMEHT,
aToM, DJJIEKTpPOHHas 000J0YKa
aTtoma, S-, p-, O-3JEKTpOHHBIC
opouTanu aTOMOB, WOH,
MoJIeKyJ1a, BaJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTb,
CTENEHb OKHCJICHUS,
XUMUYECKasi  CBfI3b,  MOIJIb,
MOJISIDHAsi Macca, MOJIAPHBIN
0o0BbeM, YIJIEPOJIHBIM  CKelNeT,
(GyHKIMOHAIbHAS rpynmma,
paauKal, H30MepHs, H30MEpHI,
TOMOJIOTHUECKUN psn,
TOMOJIOTH, YIJIEBOIOPO/IBL,
KHCIIOPOJ- U a30TCOJAEpKALLUE
COCIUHCHMS, OHOJIOTMYECKH
aKTHBHBIEC BEIECTBA (YIJIEBOIBI,
JKUPBI, Oenkm), MOHOMEp,
MIOJIUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS, KpUCTaNInYecKas
peIieTKa, THUIBl XUMHYECKUX
peakuuii (OKHCTUTENBHO-
BOCCTaHOBUTEJbHBIE, 9K30-U
HI0TEPMUYECKUE, peakiuu
HOHHOTO OOMEHa), pacTBOp,
AJNEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAS
JUcconuanus,
BOCCTAHOBUTENb,

OKUCJIUTEb,
CKOpPOCTh

IpOorpaMMoil yueOHbIE 3a/JaHus
BBITMIOJIHEHBI, HEKOTOPBIE BH/IBI
3aJaHuI BBITIOJIHEHBI c
oLnOKaMu.
«Y10BJIETBOPUTEJIHHO -
TEOPETUIECKOe coJiep>KaHue
Kypca OCBOEHO YaCTHYHO, HO
poOebI HE HOCSIT
CYILIECTBEHHOTO Xapakrepa,
HEOOXOIUMbIE yMEHHUS B
OCHOBHOM c(OpMHPOBAHBI,
OOJIBIIMHCTBO
IPeIyCMOTPEHHBIX MPOrpaMMOi
oOyueHHst y4eOHBIX 3aJaHUHN
BBIIIOJIHEHO,  HEKOTOpBIE W3
BBITIOJTHCHHBIX 3aJaHAN
COJIepIKaT OIIUOKHU.
«Hey/10BJIETBOPUTEIBHO)Y -
TEOPETUYECKOE COIePIKaHuEe
Kypca He OCBOEHO, YMEHHSI HE
c(hOpMHUPOBAHBI, BHITIOTHEHHBIC
y4eOHBbI€ 3aJIJaHus COJIepKaT
rpyObie OIIMOKH.
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XUMHUYECKOU peakuuu,

XUMHYECKOe paBHOBECHE),
TEOPHUH U 3aKOHBI  (TEOpHs
XUMHUYECKOTO CTpOCHUS
opraHuyeckux Bemiects A.M.
bytneposna, Teopus
ANEKTPOIUTUYECKOMN

JTUCCOLIMAIINY, TEPUOANYECKUN
3akoH /.M. MeHnneneeBa, 3aK0H
COXpaHECHHUS MAacchl),
3aKOHOMEPHOCTH,
CUMBOJINYECKUN SI3BIK XHUMHH,
(aKTOJIOTUYECKHE CBEJEHUS O
CBOICTBaxX, COCTaBe, MOMYyUYECHUU
u 0e30MacHOM HCTOJIb30BaHUHT
BXHEHIIINX HEOPTraHUYECKHX U
OpPTaHMYECKUX BEIIECTB B OBITY
U TPaKTUYECKOHN [eATeIbHOCTH
YeJI0BeKa

I1P6 03-chopmupoBaHHOCTH
YMEHHH BBISBISITh XapaKTepPHBIC
OpU3HAKM W B3aHMOCBA3b
W3YYCHHBIX MIOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TIOHSTHS npu OIMHMCAaHUU
CTpOCHUS U CBOICTB
HEOPTaHUYECKUX u
OpPraHMYECKUX BEUIECTB U HUX
MIPEeBpAICHHIA; BEISIBIISITH
B3aMMOCBSI3b XUMHYECKHUX
3HaHUW ¢  TOHATUSIMH U
MPEeJICTaBICHUSIMHU JIPYTHX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04 - chopMupoBaHHOCTH
yMEHUI UCIIONIb30BaTh
HAUMEHOBAHHUS XUMHYECKHX
COEIMHEHUN MEXITyHapOJIHOTO
COr03a TEOPETUYECKOMN 51
MIPUKIIATHOM XUMHH u
TPUBUAILHEIE HA3BaHUS
BaXHEHIINX BEHIECTB (STHJICH,
aleTUIICH, TJHIEePUH, (EHOII,
dbopmanbaerus, yKCyCHas
KHCJIOTa, TJIMIWH, yTapHBIA ra3,
VIIEKUCIBIA  Ta3,  aMMHak,
ramieHasi W3BECTb, HeramieHas
U3BECTh, TMUThEBAs cola U
JIpYTHX), COCTaBJATH (POPMYJIbI

HCOPTaHNYCCKUX n
OpTraHU4YCCKUX BCIICCTB,
YPaBHCHUS XUMHNYCCKHUX
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peaxiuii, OOBSICHATH UX CMBICT,
HNOATBEPXKJIATh  XapaKTepHbIE
XUMHUYECKHE CBOWMCTBA BEIECTB
COOTBETCTBYIOILIUMHU
OKCTIEPUMEHTAMH W 3aIHCSIMHU
ypaBHEHHH XUMHUYECKHX
peakuui;

I[1P6 05- cdopmMupoBaHHOCTH
YMEHUN YCTaHABJIMBATh
NPUHAICKHOCTE  U3YUYEHHBIX
HEOPraHMYECKUX u
OpraHMYeCKHX  BEIIEeCTB K
ONpEeNeICHHBIM  KJlaccaM |

rpynmnam COCIUHEHUH,
XapaKTepU30BaTh HX COCTaB M
BaKHEHUIIIHE CBOMCTBA;

OHpeI[eHSITB BHUJbI XUMHUYCCKUX
CBs3eH (KOBaJICHTHAs, WOHHAs,
MeTaJuIMuecKasi, BOJIOPOJHAs),

THUIIBI KPUCTAIITMYECKHUX
pEILIEeTOK BEILIECTB;
KJ1acCU(PUIIPOBATH

XUMUYECKHUE PEaAKIINH;
[IP6 06-BiageHVEe OCHOBHBIMU
METOJaMHU HAay4YHOTO ITO3HAHMS

BEIIECTB u XUMHUYECKHUX
SIBJICHUM (mabmonenue,
u3MepeHue, HKCIIEPUMEHT,
MOJICJIUPOBAHUE);

I1P6 07-chopmMupoBaHHOCTH
YMEHHUH MPOBOJIUTH PACUETHI 110
XUMHYeckuM  Gopmyrnam U
YpaBHCHHSIM XUMHYECKHX
peakiuii ¢  HCIMOJIb30BaHHUEM
bu3IEeCKUX BEJIMYHH,
XapaKTEepU3YIOUINX BelIecTBa C
KOJIMYECTBEHHOMN CTOPOHBIL:
Macchl, oObema (HOpMabHBIE
yCJIOBHSI) Ta30B, KOJUYECTBA
BEIIECTBA; UCIIOJIb30BaTh
CUCTEMHbBIE XUMHYECKHE 3HAHUS
JUIsL  TIPUHSTHS  pEelIeHUd B

KOHKPCTHBIX KHU3HCHHBIX
CUTyalusiX,  CBSI3aHHBIX  C
BEIICCTBaAaMU n ux
NpUMEHEHHEM;

ITP6 08 - chopMHUPOBAHHOCTH
YMEHUH TUITAaHUPOBATh u
BBIIIOJIHATH XUMHYECKHI

SKCHEpUMEHT  (IpeBpalleHHs
OpraHMYECKUX BELIECTB IpHU
HarpeBaHuH, NOJIyYeHHE
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STHJICHa W  W3YYECHHE  €ro
CBOWCTB, KayeCTBEHHbIE
peaxun Ha aITbJICTU/IBI,
KpaxMmaJl, YKCYCHYIO KHCJIOTY;
neHaTypauust ~ OeIKOB  TIpH
HarpeBaHUU, L[BETHBIC PEAKIIMU
O€NIKOB; TMPOBOJUTH PEaKIUU
HMOHHOTO OOMEHa, OIpeleNniTh
Cpeoy  BOIOHBIX  PacTBOPOB,
KayeCTBEHHbIE  peaklMu  Ha
cyibdar-, kapOOHAT- U XJIOPHJI-
AQHMOHBI, HA KATUOH AMMOHMS;
pemarb  SKCIEpPUMEHTAIbHBIE
3agauyd no TemaMm "Metamnbel" u
"Hemetannel") B COOTBETCTBUU
c IpaBUIAMHU TEeXHUKU
0e30macHOCTH TIpU OOpaIeHUH
C BEIIECTBAaMH U JIaOOPaTOPHBIM
000pyI0BaHUEM; TPEACTABIATH
pEe3yJIbTATHI XUMHUYECKOT0
IKCIIEpPUMEHTA B (pOpME 3alHCU
YPaBHEHHH COOTBETCTBYIOILUX
peakimii ¥ (HopMyIupOBaThH
BBIBOABI HAa  OCHOBE  3THX

pe3yJIbTaTOB;
I[TP6 09 - chopMupoBaHHOCTH
YMEHHUS AHATM3UPOBATH
XUMHYECKYIO WHPOPMAIIHIO,
MOJTy4aeMyto u3 pa3HBIX

HMCTOYHUKOB (CPEJICTB MaccoBOI
uHpopMaluu, cetb MHTEpHET U
Apyrue);

I[MP6 10- chopMupoBaHHOCTH
yMEHHI coOnonaTh MpaBuUiia
AKOJIOTUYECKHU
1[eJIeCO00Pa3HOro TMOBEJACHUS B
OBITY U TPY/IOBOM JEATETLHOCTH
B LEJIAX COXPAaHEHHS CBOErO
310pOBbSl M OKpYXarollein
MPUPOJHON Cpebl; YUUTHIBATH
ONaCHOCTh ~ BO3JCHCTBHA  HA

JKUBBIE OpraHU3MBbl
OIIPEIETIEHHBIX BEIIIECTB,
MIOHUMAasi CMBICI  IOKa3aTenst
MpEeaEIbHON JIOITy CTUMOM
KOHLIEHTpaLUu;

[IP6 11- ana oOydyarommxcst C
OTpaHUYEHHBIMHU

BO3MOXKHOCTSIMU 3/I0pOBBSL:
c(hOpMUPOBAHHOCTh YMEHUS
IPUMEHSTh 3HaHUS 00

OCHOBHBIX HOCTYITHBIX MCTOAAX

52




MMO3HAHUS BEIIIECTB u
XAMUYECKHUX SIBJICHUIL;

I[1P612- pgnst  clenslx |
CIa0OBUASIINX OOYYAIOIIUXCS:
c(hopMUPOBAHHOCTH YMEHUS
HCIIOJIB30BATh penbedHo
TOYCUHYIO CUCTEMY
ob6oznauennii JI. bpaiins mis
3aIUCU XUMHUYECKUX (GOpMYI.
[TPy 01- cdopmupoBaHHOCTH

IIPEICTABJICHUIN: 0
MaTepUaIbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSIX u
MI03HaBaEMOCTH SIBIICHUUN
MPUPOJBI; O MECTE U 3HAYCHUH
XUMHH B CUCTEME
€CTECTBEHHBIX HAYK U €€ POJIU B
obecrie4yeHnn YCTOWYHBOTO
pa3BUTHSL  4YEJIOBEUECTBA: B
pEIIeHUN nmpo0iem
3KOJOTHYECKOM,

SHEPreTUYECKON M  MHUILEBOMN
0€30MacHOCTH, B  Pa3BUTUHU
MEIMIMHBI, CO3JaHUH HOBBIX

MaTcepuraioB, HOBBIX
HCTOYHHKOB SHEPTHUH, B
o0ecre4yeHn  PalMoOHAIBHOTO
HPUPOJIOTIONB30BAHHUS, B

(GbopMHUPOBAHUHM MUPOBO33PEHUS
U o0Iel KyJnbTyphl YeloBeKa, a
TaKKe HKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHOMN
cpene;

[IPy 02- BnaneHue cucrtemoi
XUMHUYECKHX 3HAHWUH, KOTopas
BKJIIOYAET: OCHOBOIIOJIAraloIIHe
MOHATHUA  (JOTMOJHUTEIBHO K
CUCTEME TMOHATUH  0a30BOro
YPOBHSI) - U30TOMbBI, OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUE
aToMa, TUOpUIN3aIUsl aTOMHBIX
opOuTasnei, XuMUIecKasi CBs3b,

MOJISIpHAst KOHIICHTPALHS,
CTPYKTypHas dopmya,
U30Mepus (cTpykTypHas,

reomeTpuueckas  (IMC-TpaHC-
U30MEpPHUS), TUMBl XUMHUYECKHUX

peakuuin (romo- u
reTeporeHHble, oOpaTUMble WU
HeoOpaTUMBbIE), pacTBOpHI
(MCTHHHBIE, JMCTIEPCHBIE
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CHCTEMBI), KPHCTaJLUIOTHAPATEHI,
CTEICHb JMCCOLMAIINY,
AIIEKTPOIIH3, KPEKUHT,
pUGOPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,

MHPOBO33pPEHYECKHE  3HAHWS,
JeKallue B OCHOBE MOHUMAaHHUS
OPUYMHHOCTH M CHUCTEMHOCTHU

XUMHUYECKUX HBHGHI/II\/II,
COBPCMCHHBIC NPCACTABIICHUSA O
CTPOCHUU BEIICCTBa Ha

aTOMHOM, MOJIEKYJSIDHOM U
HAJMOJIEKYJIIPHOM  YPOBHSX;
IPEJICTaBICHUS O MEXaHU3Max

XUMHUYECKUX peakuuid,
TEPMOJAMHAMUYECKUX u
KUHETHYCCKHUX

3aKOHOMEPHOCTSIX ux
MNpPOTEKaHUsl, O XUMHYECKOM
PaBHOBECHH, JIUCTIEPCHBIX
cuctemax,  (aKTOJIOTUICCKUE

CBEJICHHS O CBOMCTBAax, COCTaBe,
MOJlyYeHUH U 0E30MacHOM
UCIOJIb30BaHUU BaYKHEHIINX
HEOPTraHUYECKHUX u
OpPraHMYECKUX BEILIECTB B OBITY
U TPaKTUYECKOU JeATEeTbHOCTH
YeloBeKa; OOMIMX  Hay4YHBIX
MIPUHIIATIAX XUMUYECKOTO
MpOU3BOJACTBA (HAa TpUMEpe
IIPOU3BOJICTBA CEPHON KUCIIOTHI,
aMMHaKa, METaHoJIa,
nepepadoTKu HePTH);

I[Py 03- cdopMupoBaHHOCTH
YMEHHH BBISBIISTh XapaKTepHBIC
OpU3HAKM W B3aHMOCBS3b
U3YYCHHBIX TIOHSITHIA,
INPUMEHATh COOTBETCTBYIOIIUE
TTOHSITHSI npu OMHICaHUHU
CTpOECHUS U CBOICTB
HEOPTraHUYECKHUX u
OpPTaHMYECKUX BELIECTB U HUX
MpeBpalICHU; BEISIBIISITH
B3aMMOCBS3b XUMHYECKHX
3HAaHUM €  TOHATUSIMU U
MPEeJICTaBICHUSIMHU JIPYTHX
MpEeAMETOB TUTSt 6onee
OCO3HAHHOTO TOHHMAaHHUS U
00BsICHEHUS CYIIIHOCTH
MaTEepUaIbHOTO €IMHCTBA MUPA;
HCIIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JUISE
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O0OBICHEHUS u
MIPOTHO3UPOBAHUS SIBIICHUH,
UMEIOLIUX

€CTECTBEHHOHAYYHYIO PUPOY;
[IPy 04- cdhopmMHupOBaHHOCTH
YMEHUU HCII0JIb30BaTh
HAaUMEHOBAHUS XUMHYECKHUX
COCIMHEHUN MEXIyHapOJHOIO
COr03a TEOPETUYECKOMN 51
MPUKIIATHOU XUMUU u
TPUBUAJIbHbIE Ha3BaHUS
BEUIECTB,  OTHOCSIIMXCA K
M3Yy4YEHHBIM KJlaccam
OpraHMYECKHUX u
HEOPraHWYECKUX COCIMHEHUN;
UCII0JIb30BaTh XUMHYECKYIO
CUMBOJIMKY MUl COCTaBJICHMS
bopmyn HEOPraHUYEeCKUX
BEUIECTB, MOJIEKYJSIPHBIX U
CTPYKTYpHBIX  (pa3BEepHYTHIX,
COKpPAILLEHHBIX M CKEJETHBIX)

bopmyn OpPraHMYeCKHUX
BEUICCTB; COCTaBJIATh
YPaBHEHHUS XUMHYECKHUX
peakuMii W packpelBaTb HUX
CYILIHOCTb: OKHCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX  pEaKIUi
NIOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajaHca ATUX
peakiuii; peakiuuidi HMOHHOTO
oOMeHa MyTeM COCTaBJIECHUS WX
MOJHBIX | COKpAILEHHBIX
WOHHBIX YPAaBHEHUM; peaKkIui
TUAPOIIN3A, peaxiuit
KOMILJIEKCOOOpa30BaHus (Ha
npuMepe THAPOKCOKOMITTIEKCOB
MUHKA u ATIOMUHUS);
MOJITBEPKIATh XapakTepHbIe
XMMHYECKHE CBOMCTBA BEIIECTB

COOTBETCTBYIOIIUMHU
OKCTIEPUMEHTAMH U 3aIHCSIMU
ypaBHEHHH XUMHUYECKHX
peakuuii;

I[Py 05- chopMupoBaHHOCTH
yMEHUI KJIaccu(UIpoBaTh
HEOpraHU4ecKue u
OpraHMvYecKrne  BEIIeCTBA U
XUMHYECKHUE peaxiuu,
CaMOCTOSITENIbHO BBIOMpATh
OCHOBAHMS U KpHUTEpPUH IJIs
KJIaccuuKanuu M3y9aeMBbIX
XUMHUYECKHX 00BEKTOB,;
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XapakTepu30BaTh  COCTaB |
Ba)KHEMIIIME CBOMCTBA BEIIECTB,
MPUHAJIEKAIUX K
ONpENENEHHbIM  KJaccaM |
rpyInaM COeauHEeHUN (TIPOCThie

BEIIIECTBA, OKCH/IBI,
THJIPOKCHUJIBI, CoIH;
yTJIE€BOAOPOABI, pOCThIE
3¢upbl,  COUPTBL,  (EHOJIBL,
aJIbJCTU/bI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI,
CJIO’KHBIE 3¢upsl, KUPBI,
YTIICBOIHI, aMUHBI,
AMUHOKHCIIOTBI, 0emnKn);
NPUMEHSTH 3HAHUS O COCTAaBE U
CBOMCTBaxX BEIIIECTB s
HKCIIEPUMEHTAIBHON TPOBEPKU
TUIIOTE3 OTHOCHUTEJIBHO
3aKOHOMEPHOCTEH IPOTEKAHUS
XUMHUYECKHX peaxuui u
POTHO3UPOBAHUS
BO3MOXHOCTEH ux
OCYLIECTBIICHUS;

[Py 06- cdopMupoBaHHOCTH
YMEHUH  NOATBEpPXKAAaThb  Ha

KOHKPETHBIX npuMepax
Xapakrtep 3aBUCUMOCTH
PEaKIMOHHOMN CIIOCOOHOCTH

OPraHUYECKHX COCIUHEHUN OT
KpPaTHOCTU U THUIMA KOBaJEHTHOMN
CBS3M, B3aMMHOTO  BIUSHUS
aTOMOB M TpYII aTOMOB B
MOJIeKyJlaX; a  Takke  OT
0CcOOeHHOCTEM peanuzanuu
pa3IMYHbBIX MEXaHH3MOB
MPOTEKaHUs PEeaKIuii;

I[Py 07- chopMupoBaHHOCTH
yMEHUI XapaKTepu30BaTh
AIIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM W BO30YKJICHHOM

COCTOSIHUM) u MOHOB
XUMHUYECKHX 3JeMeHToB -4
[IEpUO0B [Iepuoanueckoit

cuctemsl J|. . MengeneeBa u
UX BaJICHTHEICE BO3MOXKHOCTH,
ucrnonb3ys nonsatus "s", "p", "d-

AIIEKTPOHHbIE" opburanu,
SHEepreTu4ecKue YPOBHH;
OOBSACHATH 3aKOHOMEPHOCTH
U3MEHEHHUs CBOWCTB

XUMHYECKHX  JJIEMEHTOB U
o0pa3yeMbIX MMM COEIMHEHHUH
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10 MepHOJIaM | TPyIIaMm;
[IPy 08- Bnagenue cucreMoit
3HAaHUM O METOJax HAy4YHOro
MO3HAHUS SIBICHUN MPUPOJIBL,
HCIIOJI3YEMBIX B €CTECTBEHHBIX
HayKaxX ¥ YMEHHUSMHU MPUMEHSTh
9TH 3HAHUS pu
AKCIIEPUMEHTATLHOM
WCCJICIOBAaHUM BEIIECTB M JUIS
00BsICHEHUS XUMHYECKHUX
SIBIICHUH, WMEIONUX MECTO B
npupose, MIPAKTUIECKOU
NEATETLHOCTH YeJIOBEKa H B
MOBCEIHEBHOH JKU3HH;

[TPy 09- cdhopMupOBaHHOCTH
YMEHHH MPOBOJUTH PACUETHI 110
XUMHYECKUM  dopMyiaM |
YpaBHEHUSIM XUMHUYECKHUX
peakuuMid C  UCIOJb30BAaHUEM
(GU3MYECKUX BEJIMYMH (MaccChl,
o0ObeMa Ta30B, KOJHUYECTBA
BEIIECTBA), XapaKTEePHU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacueTsl o
HAXOXKIECHUIO XUMHYECKOU
(dbopMyIIbl BEIECTBA; PAaCUEThI
Macchl (0oObema, KOJIMYECTBa
BEIIECTBA) MPOJYKTa PEaKIIHH,
€CIM  OJHO W3  HCXOJHBIX
BEIIECTB JIaHO B BHJIE pacTBOpa
C  ONpPEACICHHOM  MacCOBOWU
JI0JIel pacCTBOPEHHOTO BEIIECTBA
WIW JaHO B U30BITKE (UMeeT
MpUMECH); pacueTbl MacCOBOM
WM O00BEMHOM J0JIM, BBIXOJA
NPOAYKTa pEeaklMH; pacyeThl
TEIIOBOTO d(deKTa peakiuid,
00BEMHBIX OTHOILIEHUH Tra30B;
I[Py 10- chopMupoBaHHOCTH

YMEHUH MIPOTHO3UPOBATH,
aHAJM3UPOBATh U OIEHUBATH C
MTO3HITAHN 9KOJIOTHYECKOU
0e301macHOCTH IOCJICACTBUS
OBITOBOH W TIPOU3BOACTBEHHOM
JIeSITeIIbHOCTU YyeJIoBEKa,
CBSI3aHHOH ¢  TepepaboTKOM
BCIICCTB; HCIOJIb30BATh

IIOJIyYEHHBIE 3HAHUSA TUIS
IPUHATHSA TPAMOTHBIX PELIEHUN
npodiem B CUTyalusx,
CBSI3aHHBIX C XHMHUCH;

[Py 11- cdhopMUpOBAaHHOCTH
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YMEHUH CaMOCTOSATEJIBHO
IUIAHUPOBAaTb U NPOBOJUTH

XUMHUYECKHUH 9KCIIEPUMEHT
(mosryueHue u U3y4eHue
CBOMCTB  HEOPraHMYECKUX U
OpPraHUYECKUX BEIIIECTB,
KayeCTBEHHbIE peakuuu
YTI€BOJOPOIOB pa3IMYHBIX
KJIaCCOB u
KHCJIOPOJICOIEPKALUX

OpraHUYECKUX BELIECTB,

pCmICHUC OSKCICPUMCHTAJIbHBIX
3aaa4d 1o paciio3HaBaHHIO

HEOPraHUYECKUX u
OpraHMYeCKUX  BEIIeCTB) C
coOuroIeHuEeM MPaBUII

Oe3omacHoro  obOpaumieHust ¢
BEIIECTBAMH M J1a00OpPaTOPHBIM
000py1I0BaHUEM,
(bopMynupoBaTh el
UCCIIEIOBaHMsI, TMPEJOCTaBIATh
B pa3nuyHON bopme
pE3yJIbTaThI AKCIIEPUMEHTA,
aHAJIU3UPOBaTh U OLEHUBATH UX
JIOCTOBEPHOCT;

[Py 12- cdopmMupoBaHHOCTH
YMEHUH OCYILIECTBIIATD
1eJIeHapaBIEeHHbINA TIOUCK
XUMHYECKOW HH(pOpMauu B
pa3INYHbIX UCTOYHUKAX
(HayuHast u y4yeOHO-Hay4yHas
JUTEpaTypa, CpelcTBa
MaccoBoi HMH(OpMaIuM, CeTh
WutepHer u Ipyrue),
KPUTUYECKH aHAJIU3UPOBATh
XUMHUYECKYIO uHpOpMaIHIO,
nepepadbaThIBaTh ee u
UCIIOJIb30BaTh B COOTBETCTBUH C
IIOCTaBJICHHOU yueOHOM
3aJ1aueii;

[py 13 -chopmupoBaHHOCTD
YMEHUH OCO3HaBaTh ONACHOCTb

BO3CHUCTBUSI Ha JKUBBIC
OpTraHU3MBbl ONpeAeTICHHBIX
BEIISCTB, IIOHMMAas  CMBICI
ToKa3aTess npeaeIbpHON
JOTTYCTUMOW KOHIIGHTpAIluu, M
MTOSICHSITh Ha npumepax
CIocoObI YMEHbBILIECHUS u

IIPEIOTBPALICHUSI UX BPEIHOTO
BO3JICUCTBUS HAa  OpPraHU3M
4eJI0BEKa
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5. AJATIITAIIUSI PABOUYEHA ITPOT'PAMMBI IIPU OBYUEHUHU JIAI] C
OI'PAHMYEHHBIMH BO3SMOXHOCTSAMMU 310POBbS

Apantanuss  paboueil nmporpammbl aucummuinebl - OVIIn.12  Xumus
NPOBOAMTCA TMPH pealu3aliil aJalnTUBHON 00pa3oBaTelbHOW MPOrPaMMBI -
IpOrpaMMbl  TIOATOTOBKH CIEIIMATKMCTOB CPEIHEr0 3BEHA MO0 CHCIHATbHOCTU
31.02.01 JleueOHoe gneno B mensax oOecleueHus MpaBa HHBAIMIOB U JIUL C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbSI Ha TMOIYyYeHHE MPO(ECCHOHATBHOTO
oOpa3oBaHHs,  CO3/aHHUSd  HEOOXOJMMBIX  JJIs  MOJYYEHUs  CpPEIHEro
npo¢eCCUOHANILHOTO 00pa3oBaHUsl YCIOBUM, a TakKKe O0ECIeUeHHs! JOCTHXKCHUS
OOyJaroUMMHUCS WHBATUAAMHU M JHUIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS PE3YIBTATOB (DOPMHUPOBAHHS MPAKTUIECKOTO OIBITA.

Obopyoosanue kabunema 0 00Y4AIOWUXCS C PAZTUYHBIMU BUOAMU O2PAHUYEHUS
300p08bs

OcHailenre kaOuHETa JOJDKHO OTBEYaTh OCOOBIM  00pa30BaTENIbHBIM
NOTpPeOHOCTSIM ~ OOydYaromMXcsi HWHBAJUJIOB W JIMI[ C  OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10pOBbs. KaOMHETHI JOJIKHBI OBITh OCHAIIIEHBI 000PYAOBaHUEM
U Y4eOHBIMU MECTaMU C TEXHUYECKUMU CPEJICTBaMU OOy4YEHUs I 00yUaroImmnXCsl
C Pa3IUYHBIMU BUJIAMHU OTPAHUYEHUM 370POBbSI.

Kabunet, B KoTOpoM 00ydJaroTcs JMIA ¢ HAPYIIEHUEM CIIyXa, TOJDKEH OBITh
0o00py/IoBaH  pagUOKIACCOM, KOMIIBIOTEPHOW  TEXHUKOM, ayJAHMOTEXHHUKOM,
BUICOTEXHUKOM, SJICKTPOHHOMU JIOCKOW, MYyJIbTUMEIUHHON CUCTEMOM.

Jlnst  cnaGoBUIANIMX  OOydYalIMXCs B KaOWHETE TIPeayCMaTpHUBAIOTCS
IPOCMOTP YAQJICHHBIX OOBEKTOB TIPU TOMOIIM BUJCOYBEITUYUTEICH IS
yAajgeHHoro npocmotpa. Mcnonbs3oBanue bpaiineBCckoW KOMIBIOTEPHOW TEXHUKHU,
AJIEKTPOHHBIX JIYI, TIPOTpaMM HEBU3yaJIbHOTO JOCTyNma K HWH(popMarmu,
TEXHUYECKUX CPEJICTB IpHeMa-Tiepeaaun y4eOHor uHpOpMaId B JOCTYITHBIX
dbopmax.

Jnst  oOydyaromuxcs ¢ HapylIeHUEM ONOPHO-JIBUTATENIbHOrO —amnmnapara
KaOWHET JOJDKEH OBITh 000pYJ0BaH MEPEABMKHBIMU PETYJIUPYEMBIMU MApTaMU C
MCTOYHUKOM IUTAHMUS.

BrlmeykazaHHOe OCHAIlleHUE YCTAaHABIWBACTCS B KaOWHETE MPU HAIWYUU
oOyyarommxcsit Mo aJalTUPOBAHHOM 00pa30BaTEIbHOM MpOrpaMMe C Yy4eTOM
UMEIOIIETOCS TUITA HAPYIICHUI 3I0POBhS y 00YUaIOIIErocs.

HH@OpMaI/;UOHHOQ u Memoouueckoe obecneyenue 06)/’{61}01/141/[)(6'}2

JlocTtyn kK MHPOPMAalMOHHBIM U OMOIMOTpadUIECKUM pecypcam, YKa3aHHbIM
B 1.3.2 paboyell mporpamMmbl, JOJDKEH OBITh MpeAcTaBlieH B  (dopmax,
aJanTUPOBAHHBIX K OTPAHUYECHUSIM 3J0POBbSl O0YUYarOIIUXCS MHBAIUAOB U JIUL C
OrpaHUYECHHBIMU BO3MOKHOCTSIMU 3/10POBbSI:

JIist iun ¢ HapyLeHUsIMU 3peHus (He MeHee ABYX BHUJIOB):
- B IIeYaTHOU opMe yBeIHMUECHHBIM HIPUPTOM;
- B (hopMe FIIEKTPOHHOTO JOKYMEHTAa;
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- B (popme aynuodaiina;

- B IeyaTHOU GopMme Ha si3bike bpaitis.
JIyist L ¢ HapyUICHUSIMU CITyXa:

- B IeYaTHOU Qopme;

- B (popMe IIEKTPOHHOTO JOKYMEHTA.
Jia nui ¢ HapyleHUSIMH ONOPHO-IBUTATEIBHOTO ammapara (He MeHee IBYX
BHJIOB):

- B e4aTHOU ¢opme;

- B (popMe IIEeKTPOHHOTO JOKYMEHTA;

- B (popme aynuodaiina.

JUis  7oui ¢ HEpPBHO-TICHXMYECKUMHU  HapylmIeHUSIMU  (pacCcTpOHCTBO

ayTUYECKOTO CIIEKTPa, HAPYIICHUE TICUXUIECKOTO Pa3BUTHA):

- HCIOJIb30BAaHUE TEKCTA C WILTIOCTPALMSIMU;

- MyJbTUMEAUITHBIE MaTepUAIIBIL.

Bo BpeMs caMOCTOSITENBHON MOATOTOBKU 00YYaIONUECss MHBAJMIBI U JTUTIA C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 370POBBS TOJDKHBI OBITH 00€CTIEUEHBI JOCTYTIOM
K cetu HTEpHET.

Dopmbl u MemoOvl KOHMPOS U OYEHKU Pe3yTbmamos 00y4enusl

@DopMBI ¥ METOJBI KOHTPOJISI MIPOBOISTCS C YICTOM OTPAHUYCHUS 3I0POBbS
oOy4Jaroruxcs. L{eapro TeKyero KOHTPOJIs SBISETCS CBOSBPEMEHHOC BBISBICHHE
3aTPYJHEHUH U OTCTaBaHMS, 00yYaroNIerocss ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0POBbSI 1 BHECEHHE KOPPEKTHBOB B YUEOHYIO JICSATEIHLHOCTb.

dopma TPOMEKYTOYHOM  aTTECTAllUM YCTAHABIMBACTCA C  yYETOM
WHIMBUIYAIBHBIX MCHUXO0(DH3NUECKUX OCOOCHHOCTEH OO0YdYaroNIuXCsi MHBAIUIOB U
JIUI] ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBs (YCTHO, MMCHbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMITbIOTEpE, B (POpMe TECTHPOBAHUS U T.I1.).

[Ipy  mpoBeAeHWMM  MPOMEXKYTOUHOW  aTTECTAllMKl  OOydYaromeMycs
MIPEIOCTABISETCS BpeMsl Ha MOATOTOBKY K OTBETY, YBETUYCHHOE HE Oojiee 4em B
TPU pasza, YCTAHOBJICHHOTO JJisi TOATOTOBKM K OTBETY OOyYarOmIMMcs, He
UMCIOIIUM OTPAaHUYCHUHN B COCTOSTHUH 370POBBSI.
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