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

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

0011e00pa3oBaTeIbHOIO [MKJIA OCHOBHOH 00pa30BaTeNbHOW MPOTpamMMbl B

cootBercTBHH ¢ PI'OC CIIO no cnenmansroctu 31.02.01 JleueOHoe nemno.

1.2. Hean U niIaHUpyeMble Pe3yJabTaThbl OCBOEHUS MpeaMeTa:

[Ipu wu3yueHun yyeOHOro mnpenMera «XUMHS» Ha yriyOJEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooduiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3a7laueil MePBOCTENICHHOM 3HAYMMOCTH SIBJsieTCsS (OPMHUPOBAHUE OCHOB
HAyKW XUMUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOMN
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 €IWHCTBE MHUpPA, 3aKOHOMEPHOCTAX M I03HABAEMOCTH
SABJICHUW MPUPOJBI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€ BelylIeu
poJii B 00ECIIEYEHUN YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIeM
HKOJIOTUYECKOM, HSHEPreTHYecKol U TMHILIEBOM Oe30MacHOCTH, B Pa3BUTUHU
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 MIPUPOTHOM Cpee;

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  pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJIIPHOM,
HAJIMOJICKYJISIPHOM, O TEPMOAMHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUSI XMUMUYECKUX PEAKIUl, 0 XMMHYECKOM pPAaBHOBECUHU, PACTBOpAX H
JUCTIEPCHBIX ~ CHUCTEMax, 00 OOImMX HAy4YHBIX MPUHIUIAX XHUMHYECKOTO
IIPOU3BO/ICTBA;

dbopmupoBaHue y 00yJaroIMXCs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CUCTEMHBIX XUMHUECKUX 3HAHUU I OOBSICHEHUS KIIOUEBBIX
unaed u mpoOjieM COBPEMEHHOW XUMUH, JJIi OOBSCHEHHS W TPOTHO3UPOBAHUS
SABJICHUM, HUMEIOLIUX €CTECTBEHHO-HAYYHYIO IIPUPOAY; I'PAMOTHOIO PpEIICHUS
po0sieM, CBSI3aHHBIX C XMMUEH, MPOTHO3UPOBAHUS, aHAJIN3a U OLIEHKHU C MO3UIUI
AKOJIOTMYECKON 0e30MacHOCTH IOCISACTBUM OBITOBOM U TMPOU3BOJACTBEHHOMU
JNEATEIbHOCTH  YEJOBEKAa, CBSA3AHHOM C  XHMHUYECKMM  IPOU3BOACTBOM,
MCII0JIb30BAaHUEM U NEPEPa0OTKON BEILECTB;

yriyOJieHue NPeACTaBICHUN O HAyYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX
JUIs. TPUOOpPETeHHsT YMEHUW OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBICHEHUS
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, METANpEAMETHbIE W MPEIMETHbIE pE3yabTaThl B
cootBerctBUM ¢ TpeboBanusimu DPI'OC  cpegnero obmero o0pa3oBaHMS:
mnuHoctHele (JIP), meranpeamernsie (MP), npenMerHbie yriyOJI€HHOTO ypOBHS

(ITPy).

Koapl
pe3yJabTaToB

IInanupyemble pe3y/bTaThl 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 MU
apryMeHTbl JpyruxX T[pH aHajdu3€ pPa3IM4HbIX BHUJOB  y4eOHOMH
JIeSITEJIbHOCTH;

JIP 02

NaTPUOTHYECKOE BOCIIUTAHUE:

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

- c(hopMUPOBAaHHOCTh YBaXKEHHsI K TMPOIECCY TBOpYECTBA B 00JACTH
TEOPUU M IPAKTUYECKOTO IPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTHIXXCHUA HAayKu €CThb peE3yIbTAT JJINTECIIBbHBIX Ha6JIIO)IeHPII>'I,
KPOIIOTJIMBBIX dKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/a YYEHBIX
" IIPAaKTUKOB;

- cOpMUPOBAHHOCTH UHTEPECA U MO3HABATEIHHBIX MOTUBOB B MOTYYCHHUH
YU TIOCJEAYIONMeM aHalu3e HWHGOPMAIMH O TMEPEIOBBIX JOCTHKCHHIX
COBPEMEHHOM OTEUYECTBEHHON XUMUU;

JIP 03

AYXOBHO-HPABCTBCHHOC BOCIIUTAHHUE:

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

- CHOCOOHOCTH OICHUMBATh CUTyallH, CBA3aHHBIC C XHUMHWYCCKUMU
SABJICHUAMH, W MPUHHUMATH OCO3HAHHBIC pPCIICHUA, 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 310POBbS;

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

- c(OpMHPOBAHHOCTH COOJIIOICHHS TPaBUJI O€30MacHOr0 OOpamieHus C
BEIIIECTBAMH B OBITY, ITOBCEHEBHOM KU3HU U B TPYIOBOU JEATEIHHOCTH;

- ¢(hopMHpPOBAHHOCTH TOHWMAHUS EHHOCTU MPaBUI UHAWBUIYaABHOTO U
KOJUIGKTUBHOTO O€30MaCHOTO TOBEJCHUS B CUTYalHsIX, YTPOXKAFOIIUX
37I0POBBIO Y KWU3HU JIIOJIEH;
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- c(hopMHUPOBAHHOCTh OCO3HAHMA IOCIEACTBUN U HENPUATHS BPEAHBIX
MpUBBIUEK (YITOTPEeOICHHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHS);

JIP 05

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

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

- c(hopMHUPOBAaHHOCTH MHTEPECA K MPAKTHYECKOMY H3YUYCHHIO MPOdeccHii
pa3IMYHOTO pOAa, B TOM YHUCIIE HAa OCHOBE MPUMEHEHUS MPEeIMETHBIX
3HAHW 110 XUMHH;

- c(hopMHpPOBAaHHOCTh YBaXKEHHUS 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;

- chopMHPOBAaHHOCTH TOHUMAHUS TJIO0ATLHOTO XapaKTepa IKOJIOTUICCKUX
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 AEHCTBUM, TPUHOCAIINX BPEJ
OKpY’KaroIlen IIPUPOJHOMN cpexne, yMEHUs IIPOTHO3UPOBATH

HEeOJIaronpusTHBIE JIKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

- ¢(hOpMHUPOBAHHOCTh HAJUYMSI PA3BUTOTO 3KOJOTHUYECKOTO MBIIIJICHHUS,
JKOJIOTUYECKOM  KYJBTYPBI, OIBITA  JEATEIBHOCTU  JKOJIOTMYECKOU
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[EJIOCTHOTO MPEICTAaBICHHS 00 OKpYXKaloIeM 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 IUBUIN3ALMUKU: B €€ TYMaHUCTHUYECKOW HAIPABICHHOCTU U
BaKHOH POJIM B CO3/IaHUM HOBOM 0a3bl MaTEPHAIIBHON KYJIBTYPbI, PEIICHUN
r7100aIbHBIX TPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MHUIIIEBON M AKOJOTUUYECKOW OE30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, O0ECIIEYeHUN YCIOBHM YCHEUIHOTO TPyJAa U SKOJIOTHYECKU
KOM(OPTHO JKM3HU KaXKJOTO YjieHa 00IeCcTBa;

6




- c(OPMHUPOBAHHOCTh ECTECTBEHHO-HAYYHOH TI'PAMOTHOCTH: MOHUMAHUS
CYIIHOCTHU MCTOHNOB IIO3HAHHA, HUCIIOJB3YCMbIX B CCTCCTBCHHBIX HAYKax,
CMOCOOHOCTH  HUCIOJIb30BAaTh MMOJyYaeMble 3HAHHWSA [UIS aHaIW3a W
OOBSICHEHUS SIBIICHHM OKPY’KAIOIIET0 MHpa M TPOUCXOIAMUX B HEM
U3MCHEHHI, YMEHHs Jenarh OOOCHOBAaHHbBIC 3aKIIOYCHHS Ha OCHOBE
HAay4YHBbIX (baKTOB U HUMCIOIIHUXCA JAaHHBIX C€ 1TCJIbIHO IOJYUCHUA
JIOCTOBEPHBIX BBIBOJIOB;

- cOPMUPOBAHHOCTh CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh
XMMHYECKUE 3HAHUSA Ul PEHICHUS MPOOJeM B pealibHbIX JKU3HCHHBIX
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 COOTBETCTBUU C )KU3HECHHBIMHU MOTPEOHOCTSIMHU;

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

MeTtanpeamerHbie pe3yabTaThbl (MP)

MP 1

OBiageHue  YHUBEPCAJbHBIMH Y4eOHbIMHU NMO3HABATEJILHLIMHU
JAeHCTBUSAIMU:

MP 1.1

0a3oBble JJOru4YecKue AeicTBUA:

- 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 3HAHUN MPUEMBI JIOTUYECKOTO MBIIICHUS —
BBIJICJISITh XapaKTEpHblE MPU3HAKM TOHATHUM W YCTAHABIMBATh MX
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS [Tl OOBSICHEHUS
OTJIENbHBIX (DAKTOB U SBJICHHUIA;

- BBIOMpATh OCHOBAaHMS W KPUTEPUHU JUIA KIacCU(UKAIMM BEIIECTB U
XUMUYECKHUX PEAKIINI;

- 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
[IO3HABATENBHBIX W MPAaKTHYECKUX 3a7a4, IPUMEHATh Ha3BaHHbBIC
MOJIEJIbHBIE IIPEACTABICHUS Ul BBISIBICHHS XapaKTEPHBIX IPU3HAKOB
M3Y4YaeMbIX BEIIECTB M XUMHUUYECKUX PEAKIIMM.

MP 1.2

0a30BbIe HCCIeI0BaTEIbLCKUE NeiiCTBHA:

- BJAJIETh OCHOBAaMHU METOJIOB HAy4YHOTO IIO3HAHUSA BEIIECTB U
XUMHYECKUX PEAKIIUN;

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

- BJAJIETh HABBIKAMU CAMOCTOSITEIBLHOIO 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, COCTABISATH OOOCHOBAaHHBIH OTU4ET O
MpoJieTIaHHOM padoTe;

- MpHOOpETaTh OMNBIT YYEHUYECKOH MCCIIeOBATENbCKONH M IMPOEKTHOU
NEeSTeNIbHOCTH,  MPOSBISATH ~ CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PELIEHUS IPaKTUYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHBIX METOJOB 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 OIEHUBATH €€ JJOCTOBEPHOCTh
¥ HEMTPOTHBOPEUYUBOCTH;

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

- npuoOperaTh OTIBIT WCTIOJIb30BAHUS WHPOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3TUYHBIX IOMCKOBBIX CHCTEM;

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

- HCIIOJIB30BaTh HAYYHBIH SI3BIK B KA4eCTBE CpEACTBAa mpu paboTe ¢
XUMHAYECKON MH(pOpMAIMel: TPUMEHATh MeXIpeaMeTHbIe (pusnyeckue u
MaTeMaTHYeCKHe) 3HAaKd W CHUMBOJBL, (QOpMyJbl, abOpeBHATYPHI,
HOMEHKJIATYpY;

- WCTIONB30BaTh M MPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

MP 2

OBJIaIIeHI/Ie YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMU HeﬁCTBHHMH:

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  [pe3eHTaleil  pe3yJbTaToB  MO3HABATEIbHOU
NEATENIBHOCTH, IIOJYYEHHBIX CaMOCTOSITEIbBHO WM COBMECTHO CO
CBEPCTHUKAaMH  TIpU  BBIIOJHEHUM  XUMHUYECKOTO  HKCIEPHUMEHTA,
MPAKTUYECKON paboTHI MO MCCIET0BAaHUIO CBOWCTB M3Y4YaeMBIX BEIIECTB,
peanuzanuu  yuyeOHOro mpoekTta, Hu (HOopMyIHpoOBaTH BBIBOABI IO
pe3ynbTaTtaM NpOBEAEHHBIX UCCIEIOBAHUNA IyTEM COIIACOBAHUS MO3ULIUN
B X0JIe 00CYyKaeHHsI U 00OMEeHa MHEHUSIMHU.

MP 3

OB.HalIeHI/[e YHUBEPCAJIBbHBIMHU PEryJasiTUBHBIMU HeﬁCTBHHMHZ

MP 3.1

CaMOOpPraHM3aNMs:

- CaMOCTOSITENIFHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO
NeSITEIbHOCTD, ONpenessl e€ Leau U 3aJa4u, KOHTPOJIMPOBaTh U MO Mepe
HE00XOIMMOCTH KOPPEKTHPOBATH IpeIaraeMblil allrOpUTM JCHCTBUHN Tpu
BBINOJIHEHUH Y4E€OHBIX U HCCIIEOBATENIbCKUX 3a/a4, BbIOMpaTh Hauboee
3 PEeKTHUBHBIN CIOCO0 X pEeIIeHUs C yUYETOM MOTYyUYSHHUS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

MP 3.2

CAMOKOHTPOJb:




-  OCYHIECTBJIATH CAaMOKOHTPOJIb CBOCH JACATCIIBHOCTH Ha OCHOBEC
caMoOaHaJIn3a 1 CAaMOOILICHKH.

Ilpen

MeTHbIE Pe3YJIbTAThI YriayoJaeHHblii ypoens (ITP6 + IIPy)

I1P6 01

- c(pOpMUPOBAaHHOCTH TMPEJACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, PO XMMHUU 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;

[1P6 02

- BJAJICHUE CUCTEMOW XUMHUYECKMX 3HAHHUI, KOTOpass BKJIIOYAeT:
OCHOBOIIOJIATalOIINE MOHATHS (XMMUYECKUM 2JIEMEHT, aTOM, 3JIEKTPOHHAs
o0osouka aroma, S-, p-, O-2JIEKTPOHHBIE OpPOWTAIM AaTOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, IEKTPOOTPHULIATEIbHOCTD, CTENEHb OKUCIIECHUS,
XUMHYECKasi CBSI3b, MOJb, MOJSIpHas Macca, MOJIAPHBIA 00beM,
yIAepOaHBIH cKeneT, (YHKIMOHAJIbHAs TIpyMIa, pajaukai, H30Mepus,
M30MEPBI, TOMOJIOTUYECKUIN PsJl, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOI- U
a30TCo/EpKaIlMe COCIUHEHUs, OHOJOrMYECKHM aKTUBHBIC BEILIECTBA
(yrneBoabl, KUpBI, O€IKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS, KPUCTAJNINYECKash pelIeTKa, THIIbI
XUMHYECKHX  peakuuid  (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,  3K30-U
HHJIOTEPMHUYECKHE, PEaKIMU HMOHHOIO OOMEHa), pacTBOp, HJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  JJEKTPOJIMTUYECKAss  JUCCOLMALUSA,  OKHUCIHUTEIb,
BOCCTAaHOBUTENb,  CKOPOCTb  XMMHMYECKOM  DPEAKLUH, XUMHUYECKOE
paBHOBECHE), TEOPUHM U 3aKOHBI (TE€OpUs XMMHMUYECKOTO CTPOCHMUS
opranuueckux Bemects A.M. bytiepoBa, TEOpusi 3JIEKTPOJUTHYECKON
aucconmanuu, nepuogumyeckud  3akoH .M. MenneneeBa, 3akoH
COXpPAaHEHHs MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH S3bIK XHMHH,
dakTosOTHYECKUEe CBEIEHUS O CBOICTBaX, COCTaBe, MOIYYEHHUH U
0e30IacCHOM  HMCMOJb30BAaHUM  BAKHEHIIMX  HEOPraHMYeCKUX U
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKON JAESITEIbHOCTH YeJIOBEKa

ITP6 03

- C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBISABIIATH XApPAKTCPHLBIC 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 NPpCACTABJICHUAMU  OPYTUX
CCTCCTBCHHOHAYYHBIX NIPEAMCTOB,

I1P6 04

- cOpMHUPOBAHHOCTh YMEHUI HCIONIH30BaTh HAMMEHOBAHUS XUMHUECKHUX
COEIMHEHUN MEXAYHApPOJHOIO0 COK03a TEOPETHYECKOW U MPHUKIATHON
XUMUM W TpPUBUAIbHBIE HA3BaHMS BAXXHEHIIMX BEIIECTB (STUJIEH,
aleTUJICH, TIUIEpHH, (PeHom, popMambIerul, YKCyCcHass KUCI0Ta, TJIUIIHH,
yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHUaK, rauieHas HW3BECTb, HETalleHas
W3BECTh, TUTBEBAas COJa ®  JIPYTHUX), COCTaBJIATH  (HOPMYJIBI
HEOPraHWYECKUX M OpPraHMYeCKUX BELIECTB, YPABHEHUS XUMHUYECKHUX
peakiuii, 0OOBACHITH UX CMBICH; TIOATBEPKIATh XapaKTEPHbIE XUMUUYECKHE
CBOMCTBa BELIECTB COOTBETCTBYIOIIMMH JSKCIIEPUMEHTAMU M 3alUCIMU
YpPaBHEHUN XUMUYECKUX PEAKIIUH;

ITPG 05

- chOpMUPOBAaHHOCTb ~ YMEHMH  YyCTAaHABIMBaTh  IMPUHAJICKHOCTD
M3YUYEHHBIX HEOPTAaHMYECKUX M OPTaHWYECKHX BEIIECTB K OMPEICTICHHBIM
KJlaccaM M TpynmnaM COEIUHEHHMM, XapaKTepu3oBaTb HMX COCTaB U
BOKHEHIIME  CBOWMCTBA; OMNPEACNSTh BHABl XHMHYECKHX  CBS3EH
(KoBaJIeHTHasI, HOHHAs, METaINYECKas, BOJIOPO/HAs), THUIIBI
KPUCTAJUTMYECKUX PENIETOK BEIIECTB; KIACCHU(PHUITMPOBATH XUMUYECKHE
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peaKIuy;

ITPG 06

- BJIAACHUC OCHOBHBIMM MCTOJAaMH HAYYHOI'O IIO3HAHHA BCHICCTB H
XUMHYECKHX  sABIeHUH  (HaOmioJeHue, M3MEpeHHe, OSKCIEPUMEHT,
MOJICJIUPOBAHUE);

I1P6 07

- cOpMHUPOBAHHOCTH YMEHUI TPOBOIMTH pACUEThl MO XUMHUYECKUM
dbopMynaM U YpPaBHCHHUSIM XHUMHUYECKHX pPEaKIUd C HCIOJIH30BAHUEM
buU3NYECKUX BEIUYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIUYECTBEHHOM
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
aNbIETUAbI, Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypaius OelKoB mpu
HarpeBaHUM, LBETHbIE PEAKIMH OEJIKOB; MPOBOAMTH PEAKIMH HOHHOIO
oOMeHa, ompeneNsaTh Cpeay BOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIUU
Ha cynbdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh
DKCIIEpUMEHTabHbIE 3a7aun 1o TemaMm "Mertamibl" u "Hemeramnsl") B
COOTBETCTBUU C IpaBWJIaMU TEXHUKH OE30MACHOCTH IMpPH OOpalleHUH C
BelIECTBAMH W JIaDOpaTOpHBIM  OOOpYyJOBAaHUEM;  MPEACTABIATH
pe3ysibTaThl XMMHUYECKOIO 3KCIepuMeHTa B (OpMe 3allucu ypaBHEHHM
COOTBETCTBYIOIIUX peakuuid U (GpopMyIupoBaTh BBIBOABI HA OCHOBE ITHX
pe3yJIbTATOB;

I1P6 09

- ¢(hOpMUPOBAHHOCTh YMEHHS aHAIM3UPOBATh XUMUYECKYI0 HH(DOpMALHIO,
MOJy4aeMyl0 U3 pPa3HbIX MCTOYHHKOB (CPEICTB MaccoBOW HMH(pOpMaiuu,
ceTh MIHTEpHET M apyrue);

I1P6 10

- chOpPMHPOBAHHOCTh YMEHHUU COONIOAATh TIpaBUIA IKOJIOTHYECKU
11eJ1IecO00pa3HOro MOBEJICHHUs B OBITY U TPYIOBON AEATEIHHOCTH B LIEJAX
COXpAaHEHHsT CBOEro 3J0POBbS M OKpPYXKALIEed NPUPOJHON Cpensl;
YUHUTBHIBaTh OMACHOCTH BO3JEHCTBHS HA KUBBIE OPIaHU3MBbI OIIPEIETICHHBIX
BEIIECTB, TOHUMAasl CMBICI IIOKa3aTeyid MPEeIeTbHOW JOMYCTUMOM
KOHIICHTpALUY;

I1P6 11

- s Oo0ydyaromuxcss C OrpaHMYEHHBIMHU BO3MOXKHOCTSMHU 370POBbS:
c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX
METOaX MMO3HAHMSI BEIIECTB U XUMHYECKUX SIBJICHUM;

I1P612

- NS CHENBIX W CIA0OBHIANIMX OOyYarommxcsi: CcHOpPMHPOBAHHOCTH
YMEHHS HCIONIb30BaTh peiabedHO TOUYEHHYIO cHcTeMy o0o3HaueHuil JI.
Bpaiins aist 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 €€ poJid B 00eCIIeYeHUH
YCTOWYMBOTO  PAa3BUTUS  YEJIOBEYECTBA: B  PELIEHUH  MpoOsieM
9KOJIOTUYECKOM, SHEPreTHUeCKOW M MUILEBOH 0e30MacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00eCreyeHN: pPalMOHAIBHOTO IPHPOJIONONIB30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33PEHUSI M OOILIEH KyJIbTyphl YENIOBEKa, a TaKXKe HKOJIOTHYCCKU
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) - W30TOINBI, OCHOBHOE M BO30YXKJIEHHOE 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
(roM0o- M TeTeporeHHble, oOpaTuMble M HeOOpaTUMBbIE), PaCTBOPHI
(MCTUHHBIE, JUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHUAPATHI, CTEIEHb
JUCCOLIMAIINY, 3JICKTPONH3, KPEKHHT, PU(DOPMHHT); TEOPHUH W 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYCCKUE 3HAHHS, JIGKAIIUE B OCHOBE
MMOHMMAaHuAg MPUIUHHOCTH U CHUCTCMHOCTHU XHUMHYCCKHUX ﬂBHeHHﬁ,
COBPEMCHHBIC TMPEJICTABICHUS O CTPOCHUHM BEIIECTBA HA aTOMHOM,
MOJICKYJSIDHOM W HAaJAMOJICKYJIIPHOM  YPOBHAX; MMpCaACTaBJICHUA 0
MeXaHU3MaX XUMUYCCKHX PEaKIUil, TEPMOJIUHAMHYCCKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX HMX TMPOTEKAHHS, O XUMHYECKOM PaBHOBECHH,
JMCIIEPCHBIX CHCTEMax, (DaKTONIOTUYECKUE CBEICHHS O CBOWMCTBAX,
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 MPOM3BOJCTBA CEPHOM 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
OpraHMYECKUX BEIIECTB M MX IMPEBpAIICHUN; BBISBIATh B3aUMOCBSI3b
XUMHUYECKHX 3HAaHUM C TOHATUSMU U TPEJCTABICHUSMU JPYTUX
PEeIMETOB JIsi 00Jiee OCO3HAHHOTO TTOHUMAaHUS U OOBSCHEHHUS CYIHOCTH
MaTepUaIbHOrO €IMHCTBA MHpPA; UCIOJIb30BATh CHUCTEMHBIE XMUMHUYECKUE
3HaHHUS i1 OOBSCHEHHS W TPOTHO3UPOBAHHS SBICHUH, HWMEIONINX
€CTECTBEHHOHAYUYHYIO MIPUPOY;

[1Py 04

- cOpMHUPOBAHHOCTh YMEHUI HCIIOIH30BaTh HAMMEHOBAHUS XUMHYECKHX
COCJIMHEHUN MEXIYHApPOJHOIO COK03a TEOPETHUYECKOW U MPUKIATHON
XMMHHU W TPUBHUAJIBHBIE HA3BAHUS BEIIECTB, OTHOCAIIMXCS K HU3YYEHHBIM
KJIacCaM OpPraHWYECKUX W HEOPraHUYECKUX COCIWHEHUH; HMCIO0JIb30BaTh
XUMHUYECKYI0 CHMBOJIMIKY JUISI COCTaBJICHHS (OpPMYT HEOPTaHUYECKUX
BEIIIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U
CKENIETHBIX) (OPMYJT OpPraHWYECKUX BEIISCTB; COCTABISATh ypaBHEHUS
XMMHMYECKUX PpEaKIUid M PaACKPhIBATh HMX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMU IMOCPEACTBOM COCTABJIEHHUS 3JIEKTPOHHOTO
OayaHca ATUX Peaklnii; peakuii HOHHOTO 0OMEHa IMyTEM COCTaBJICHUS UX
MOJHBIX W COKPAICHHBIX HWOHHBIX YPAaBHEHUW; peakUWid TUIPOJIN3a,
peaknuii KOMIUIEKcooOpa3oBaHus (Ha TpUMEpe 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 BELIECTBA M XHUMHUYECKHE PEAKIUH, CaMOCTOSATEIbHO
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€  BELIECTBA, OKCHUJbI, THIPOKCHUIBI,  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 SKCIEPUMEHTAJIBbHOM NPOBEPKU THUIIOTE3 OTHOCHUTEIHHO
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3aKOHOMEPHOCTEH IPOTEKAHUS XUMUYECKUX PEAKIMM U MPOTHO3UPOBAHUS
BO3MOKHOCTEHN MX OCYILECTBIICHHUS],

[1Py 06

- c(OPMHUPOBAHHOCTb YMEHUI MOJATBEPXkAaTh Ha KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PpEAKIMOHHOW CIOCOOHOCTH OpraHHMYECKUX
COEJMHEHUH OT KPaTHOCTU M THINA KOBAJIEHTHOW CBSI3M, 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 COCTOSIHUM) M MOHOB XUMHYECKHX
anemeHToB 1-4 mepuonos Ilepuoguueckoit cucremsr . 1. MenneneeBa u
UX BaJieHTHbIE BO3MOXKHOCTH, UCHONB3ys mnonarus "s", '"p", "d-
AIIEKTPOHHBIE"  OpOMTANM,  HSHEPreTHUYECKUE  YpPOBHHM;  OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHHMSI CBOWCTB XUMHUYECKHX D3JIEMEHTOB U
00pa3yeMbIX KM COCIMHEHUM 110 IEPHOIaM U TPyITaM;

[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 BCIICCTB
n ajiada OOBSACHEHUS XMMHUYECKHX SIBJ'IGHI/II\/'I, HUMCIOIUX MCCTO B IPUPOJL,
HpaKTHqCCKOﬁ JACATCIIbHOCTH 4YCJIOBCKA U B HOBCC,Z[HCBHOfI KHU3HH,

[TPy 09

- chOpMUPOBAHHOCTb YMEHUU MPOBOJUTH pPACUEThl MO XUMHUYECKUM
dopMynaM U ypaBHEHUSM XHMMHUYECKHX PpEaKUUil ¢ HCHOJIb30BAHUEM
¢uznyeckux BeNWYMH (Macchl, oObeMa Ta30B, KOJIMYECTBA BEIIECTBA),
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 ONPEACICHHOM MacCOBOM 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 pENICHUN TPOoOJIeM B CHUTyaIlHsX, CBSI3aHHBIX C
XHMHEH;

TPy 11

- ¢(hOpMUPOBAHHOCTh YMEHUI CaMOCTOSATENILHO IJIAHUPOBATh U IPOBOJIUTH
XUMHYECKMM  JKCIIEpUMEHT  (IIOJlyuyeHHe UM  HM3yYyEHUE  CBOWCTB
HEOPraHMYECKUX M OPraHMYeCKUX BEIIECTB, KA4YE€CTBEHHBIE pEaKLnU
YIJIEBOJOPOAOB  Pa3iIMYHBIX  KJIACCOB M KHUCJIOPOJACOAEPKAIIUX
OPraHMYECKHUX BEIIECTB, PEIIEHUE OKCIEPUMEHTAIBHBIX 3a4ad 110
pacno3HaBaHUI HEOPraHMYECKUX M  OpPraHMYeCKUX  BEIIECTB) C
coOmo/ileHeM IMpaBui 0€30IacHOr0 OOpalleHus C BEIeCTBAMU U
1a0opaTOpHbIM 000pyAOBaHHEM, (OPMYIHPOBATH LENU HCCIEAOBAHUS,
NPENOCTaBIATh B  pa3iuyHOM (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 JIUTepaTypa, CpeICTBa MacCOBOM MH(POPMAIUH, ceTh MHTepHET 1
JIpyrue), KpUTUYECKH aHaJIU3UPOBaTh 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 BCUICCTB, IOHUMAA CMBICI IOKA3aTCIIA
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 npodeccuoHaabHbIX KoMmnereHuuii ®I'OC CIIO no cnenuaibHOCTH
31.02.01 JleuebOHoe nemno:

OK O0I. BreiOupate cnocoObl pemieHuss 3anad  OpodecCHOHATbHOU
NEeATENbHOCTH, TPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcyumecTBidATh MOUCK, aHAIM3 M HMHTEPIpPETALU0 WH(pOpMaIIH,
HE0OX0AMMOM JUIsl BBIMOJIHEHUS 3a71a4 NMPo(dheCcCUOHATBHON NeATEIbHOCTH;

OK 03. IlnanupoBaTh U peadn30BbIBaTh COOCTBEHHOE MPO(EeCcCHOHATBHOE U
JUYHOCTHOE Pa3BUTHUE;

OK 04. PaGoTarh B KOJUIEKTUBE U KOMaHJE, YPPEKTUBHO B3aUMO/ICHCTBOBATh
C KOJIJIEraMH, pyKOBOJCTBOM, KIIUEHTAMH;

OK 05. OcymectBiiarh YCTHYIO W THUCHBMEHHYIO KOMMYHHUKAIMIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit denmepanuu ¢ y4eToM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 07. ConelicTBOBaTh COXpPaHEHUIO OKpY>Karolen cpenbl,
pecypcocOepexennto, 3h(PEeKTUBHO NEMUCTBOBATH B UPE3BbIYANHBIX CUTYAITUSX;
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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
pasnesie 1.2) u

JIMYHOCTHBIX
O0bem yacos
Coaep:xanue yue0HOro MaTtepuaia u GopMbl OpraHu3alnuM J1esITeTbHOCTH (ypoku/ MeTanpeIMeTHbIX,

o0yuarommxcst yp npeAMeTHbIX

CaMOCTOSITe/IbHASA e3VIBTATOR

pabora) pesy ’

¢dopmupoBanmnio
KOTOPBIX

CIoco0cTByeT

3JIEMEHT MPOrPaMMbI
Pa3jnen 1. Oprannyeckasi XuMusi

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

[Ipeamer opranndeckoit
xumuu. Teopus cTpoeHus
OPraHNYeCKUX COCTMHEHUHN

Hayunble MeTOIbI MO3HAHWS BEIIECTB M XHMHUYECKUX sBJIeHUW. Pomb
SKCHEpUMEHTAa W TEOPUHM B XUMHUU. 3HAYEHHE XHMHUH T[PU OCBOCHUHU
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 kpyueHue. OCOOEHHOCTH CTPOEHUS OPraHUYECKUX
coenuHeHuil. KpyroBopot yriepozaa B Ipupoae.

Teopusi crTpoeHusi opraHmyeckux coeaunenuii A. M. bytuaeposa.
[Ipennoceiiku co3nanus Teopur CTpoeHus. OCHOBHBIE MOJIOKEHUS TEOPUU
ctpoeauss A. M. byrtnepoBa. XuMHuueckoe CTPOGHHE U  CBOWCTBa
opranudeckux BemiecTB. Ilonatue 006 uzomepun. CrocoObl OTOOpakeHUs
CTpPOEHHUs MOJIEKYJIBI ((hopMyJibl, MOJIe ). 3HadeHue Teopun A. M. byTieposa
JUISL pa3BUTUSA OPraHUYECKOW XMMHUU U XMMHUYECKUX MPOTrHO30B. CTpoeHue
aTomMa yriepoja. OJEKTpOHHOE OOJako W OpOuTaNb, S- W pP-OPOUTAIH.
DNEKTPOHHBIE U JIIEKTPOHHO-Tpadudeckue QGopMylbl aToma yriepoia B
OCHOBHOM U BO30YKIEHHOM cOCTOsIHUSX. KoBalleHTHas XMMHUYecKasi CBSI3b U
ee Kiaccuukanus 1no cnocoOy HepeKpbIBaHUs opOHTanei (G- U M-CBS3M).
[Tonsatue rubpuanzanun. Pa3nuyuubie TUTIBI THOpUIN3AIMN U (OpPMa aTOMHBIX
opOuTanedl, B3aWMHOE OTTAJKUBAHHE THUOPHUIHBIX opOuTaNe © uX

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITP6 12
[Py O01- I1Py 13
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pacmojio’)keHUe B IMPOCTPAHCTBE B COOTBETCTBUM C MHUHHUMYMOM 3SHEPTHUU.
I'eomerpust MoyieKyn BellecTB, OOpa30BaHHBIX aTOMaMHU YIJepoja B
Pa3IUYHBIX COCTOSHUSAX THOPUIN3ALIUY.

Kanaccnpurxanus OpPraHuYecKux COEeIUHEHUMN. Knaccudukanus
OpPraHMYECKHUX BEUIECTB B 3aBUCHUMOCTH OT CTPOCHHMS YTJIEPOIHOM IIemH.
[onsarue ¢pynxkunoHanbHOU rpynmbl. Kiaccudukanms opraHMuecKuX BELIECTB
10 TUMNY (PYHKIIMOHAIBHOM TPYIIIIHL.

OCHOBBI HOMEHKJIATYPbI OPraHNYeCKUX BellecTB. TpUBHAIbHbIE Ha3BaHUS.
PanmonanpHast HOMEHKJIATypa Kak npeamiecTBeHHua HomeHkiaarypsl [UPAC.
Homenknarypa IUPAC: npunuunbsl oOpa3oBaHus Ha3BaHUM, CTapIIMHCTBO
(YHKIMOHANBHBIX TPyNH, MX o0o3HaueHWe B mnpedukcax u cyddukcax
Ha3BaHWM OpPraHUYECKHUX BEIIECTB.

Tunbl XMMHYECKHX CBsi3eil B OPraHM4YecKUX COeJMHEHHSAX M CIOCOOBbI MX
pa3pbiBa. Knaccuduxanums KOBAJICHTHBIX CBs3eH 1o
ANEKTPOOTPHUIIATEILHOCTA  CBSI3aHHBIX aTOMOB, CIOCOOY MEepeKpbIBaHUS
opOutanel, KpaTHOCTH, MeXaHW3My oOpa3oBanusi. CBs3b  IPUPOJBI
XMMHYECKON CBSI3U C TUIIOM KPUCTAJUIMUECKON pEIIeTKH BEIIeCTBA U €ro
¢u3nyeckuMu CBOWCTBaMH. Pa3pblB XMMHYECKOH CBA3M Kak IpoIece,
oOpaTHbI ee 00pa30BaHUI0. | OMOIUTHUECKUN U T€TEPOTUTHUECKHUM Pa3phIBbI
CBSI3eH, WX COMOCTaBICHHE C OOMEHHBIM M JOHOPHO-aKIENTOPHBIM
MeXaHu3MamMu HMX oOpaszoBanus. [lonstue cBoOOmHOrO  paguKana,
HYKJICO(PHUIBHON H JIEKTPO(UITBHOMN YaCTUIIBI.

Kanaccupukanus peakuuii B oprannyecko xumuu. [lonstue o tunax u
MEXaHu3MaxX peakiuuid B opraHudyeckod xumuu. CyOcTpaT U peareHr.
Knaccubpukanusa peaknuii 1Mo HM3MEHEHHIO B CTPYKType cyOcTpaTa
(mpucoenuHeHue, OTIIEIUIEHUE, 3aMEIICHUEe, U30MEpU3allis) U TUILYy peareHTa
(panuKanbHbBIC, HYKJICO(DHUITbHBIC, ANEKTPOPUIBHBIC). Peaxrun
npucoenunenus (AN, AE), snumunupoBanus (E), 3amemenust (SR, SN, SE),
U30MEpPU3AIIHH.

CoBpemMeHHbIe MPeACTABJIEHHUSI 0 XHMHYECKOM CTPOEHUHM OPraHMYecKHX
BemiecTB. OCHOBHBIE HaIlpaBJICHUs pa3BUTHS Teopuu crpoeHus A. M.
BbytnepoBa. M3oMepus opraHmdyeckux BewmlecTB M €€ BUAbl. CTpyKTypHas
U30MEPHUS: MEXKKIIACCOBasl, YIIEPOJHOTO CKEleTa, MOJ0KEHUSI KPAaTHON CBS3H
¥ (QYHKIMOHAIBHOM rpynmbl. [IpocTpaHCTBEHHAs M30MEpHS: T€OMETpHUYEcKast
u ontuueckas. IloHATHe acMMMETPHUYECKOro IeHTpa. buomoruyeckoe
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3HaYEHHUE ONTUYECKOW M3oMepuu. B3anmmHOe BiIHMsHHE aTOMOB B MOJIEKYJaxX
OpPTaHMYECKUX BEIIECTB. DIEKTPOHHBIE 3((HEKTHl aTOMOB U aTOMHBIX T'PYIII B
OpraHWYEeCKUX MoJieKyJaXx. WHIyKIMOHHBIH 3(QEeKT, MONIOKUTEIBHBIA U
OTpUIATENbHBIA, ero ocobeHHocTH. Me3zomepHbiit  3dpdekt (3ddekr
COTPSDKEHMS), €T0 OCOOCHHOCTH.

«XuMHYecKoe CTPOeHHE M CBOMCTBA OPraHU4eCKUX BellecTB»

1. CocraBieHue CTpyKTypHBIX (OPMYJI H30MEPOB U TOMOJIOTOB.

2.Pemienue 3aga4 Ha HaxXOXIAEHHE MOJEKYJSpHOH (opMysbl MO MaccoBOM
JI0JI€ BEILECTBA.

CamocTosiTesbHasi padoTa

Tema 1.2.
IIpenenbubie
YIJIEBOJOPOIbI
ANKaHBI.

Conepxanue y4eOHOro MaTepuaJia:

I'omonornueckuii psaa ankanos. [lonstre 06 yrineBomoponax. OcobeHHOCTH
CTPOCHHUSI TPENCIbHBIX YIJIEBOAOPOAOB. AJIKaHbl KakK MpPEICTABUTENN
MpeebHbIX YTIEBOAOPOAOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBl ME€TaHa M JAPYTMX aJKaHOB. ['OMOJIOTMUECKMH psiag U U30Mepus
napaguHoB. HopmanbHOoe M pPa3BETBIEHHOE CTPOEHHUE YIJIEPOAHON LEMu.
HomeHnknarypa ankaHoB M aJIKWJIbHBIX 3amecTuTeneil. @u3nyeckue CBOMCTBA
AJIKaHOB. AJIKaHbI B IPUPOJIE.

XuMnuyeckue cBoiicTBa ajkaHoB. Peakiuu SR-tuna: ranorenupoBaHue
(padoter H. H. CemenoBa), nutpoBanue nmo KonoBanoBy. Mexanusm peaxiuu
XJIOPUPOBAHUS AJIKaHOB. Peakuun JerupupoBaHusl, rOpeHus,
KaTAIUTUYECKOTO OKHUCJICHHS alKaHOB. KpEeKHHI ajkaHOB, pa3jIMYHbIC BUbI
KPEKHHIa, IPUMEHEHHUE B MPOMBIIUICHHOCTH. [Iuponus u koHBepcusi MeTaHa,
U30MEpU3alMsl AJIKAHOB.

IIlpumeHenne W cnmocoObl mojydyeHusi ajakaHoB. OOJacTH TpPUMEHEHUS
ankaHoB. [IpomblllUIEHHBIE CHOCOOBI TMONYYEHMsI AJKaHOB: IOJyYEHUE W3
MPUPOJIHBIX HCTOYHUKOB, KPEKHHT MapauHOB, MOTYYEHHE CHHTETUYECKOTO
OeH3uWHa, TrasuQUKalMs YIid, TUAPUPOBaHME alkaHOB. JlabopaTopHbie
crocoObl TONMy4YeHUs alkaHoB: CcHUHTe3 Bropma, nexapOOKCHIMpPOBaHUE,
TUIPOJIN3 KapOuia alIfOMUHMSL.

Huxnoankanpl. ['oMonoruyeckuili psii 1 HOMEHKJIATypa LUKIOAIKAaHOB, UX
obmas popmyna. IToHsTHE O HANpPsLKEHUH HUKIA. M30MepHs HUKIOATKaHOB:
MEXKJIacCOBas, YIJIEPOAHOrO CcKenera, reoMerpuueckasd. llomydenne wu
¢u3nvecKkre CBONCTBA IUKIOAIKAHOB. XUMHUECKUE CBOMCTBA IIMKIOATKAHOB.
Crnenunduka CBOICTB IUKIOATKAHOB C MallbIM pa3MepoM mukia. Peakuuu

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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IMPHUCOCAUHCHHA U paJUKaJIbHOI'0 3aMCIIICHH.

IIpodeccnoHAIBHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

[IpumMeHeHHe alkaHOB B MEOUIIMHE (Ba3elIMH — CMECh JKUAKHX M TBEPIBIX
YTJIEBOJIOPOIOB)

«XUMHYeCKHe CBOICTBA AJIKAHOB)

1. M3rotoBnenne Mojeeld MOJICKYJT aJTKaHOB U TaJIOT€HAIKAHOB.

2. O3HaKOMJIEHHE CO CBOWMCTBaMHU TBEPIAbIX MapaHUHOB: IUIABJICHUEM,
pacTBOPUMOCTBIO B BOJE U OPTaHMYECKUX PACTBOPUTENAX, XHUMHYECKOM
WHEPTHOCTHIO (OTCYTCTBHUEM B3aUMOJICUCTBHUS C OPOMHOM BOIOH, pacTBOpaMu
MepMaHraHaTa Kajaus, THIPOKCHA HATPUsI K CEPHOM KHUCIIOTHI).

3. IlonyyeHue MeTaHa W M3y4YEHHE €ro CBOWCTB: TOPEHHUs, OTHOLIEHUS K
OpOMHO¥H BOJIC M PACTBOPY NepMaHTaHaTa KaJusl.

CamocrosiTesbHasi padora

Huxaoankansl. ['oMonoruueckuii psa 1 HOMEHKIATYpa HUKIOATKAHOB, HX
obmas ¢popmyna. [ToHsTHE O HANPSHKEHUU MUKITA. MI30MepHs IUKIIOAIKAHOB:
MEXKKJIaccoBasi, yIJIepoIHOTO cKeleTa, reomerpudeckas. [lonydyenue u
(u3HuecKre CBOMCTBA IUKIIOAIKAHOB. XUMHUYECKHE CBOMCTBA IIUKIOATKAHOB.
Crneuungurka cBONCTB IIUKIOAIKAHOB C MaJIbIM pazMepoM Iukia. Peakiuu
MIPUCOEAMHEHUS U PAJIMKAIIBHOTO 3aMELICHUSI.

KoHcybTanus o HHIMBUAYAJIbHOMY IIPOEKTY
Breibop TeMbl MHIMBUAYyAIbHOTO TpoekTa. DopMyIHpOBaHHWE LEMH H
IIOCTaHOBKA 33]1a4.

Tema 1.3.
OTUIIEHOBBIE U TUEHOBLIE
YTJIEBOJIOPOIBI

Copep:xanue y4e0HOIr0 MaTepuaJia

T'omosnornyeckuii psii  ajJKeHOB. OIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl 3TUJIEHA U aJKeHOB. ['oMosoruueckuil psa M oOmast
¢dbopmyna ankeHoB. M3oMepusi STHIECHOBBIX YTJIEBOJOPOIOB: MEXKKIACCOBas,
YIJIEPOAHOTO CKEJEeTa, IOJIOKEHHUS KpaTHOM CBsI3U, TE€OMETpUYECcKas.
Oco0OeHHOCTH HOMEHKJIATyphl ~ATHJIGHOBBIX  YIJIEBOAOPOJOB, HAa3BaHUSA
BAKHEUINNX paJuKaIoB. PU3MUECKUE CBOMCTBA AJIKEHOB.

XuMHUYecKHe CBOHCTBA aJKEHOB. DJCKTPOMUIBLHBIN XapakTep peaKIHi,
CKJIOHHOCTb K PEaKIUsM NPUCOEAUHEHUS, OKHUCIICHHUS, MOJUMEPHU3ALIHU.
[IpaBuno MapkoBHMKOBAa M €ro 3JEKTpOHHOE oOocHOBaHHWe. Peakiuun
raJOTeHUPOBAHUS, THAPOTAIIOTCHUPOBAHUS, THIApATAllMU, TUIPUPOBAHUS.
Mexanusm AE-peakumii. IloHstue o peakuusx mnojauMmepuzanuu. ['opeHue
aJIKeHOB. Peakiuu OKHCIEHUsT B MSTKHX M JKECTKHUX YCIOBUAX. Peakius

OK 01, OK 02, OK 03,
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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Barnepa u ee 3HaueHue A OOHapy>KEHUS HEMpeNeibHBIX YTIEBOJIOPOJIOB,
TIOJIyYEHUS TJIMKOJICH.

IIpuMeHeHne U cnoco0bl MOJIyYeHHs] aJKeHOB. Vcrnosib30BaHNE BBICOKOH
PEaKIMOHHONW CHMOCOOHOCTH QJIKEHOB B XHUMHUYECKOW MPOMBIIUICHHOCTH.
[Ipumenenue stuineHa u nponuieHa. [IpomblnuieHHbIE CIOCOOBI MOTYYEHHS
QIKEHOB. Peakiuu neruapupoBaHusi W KpeKWHra ajkeHoB. JlaGopaTopHbie
CHOCOOBI OJTYUYEHHS AJIKEHOB.

[MonstTne w xnaccuuKamuss AWCHOBBIX YTIEBOJOPOAOB IO B3aMMHOMY
PaCIOJIOKEHUIO KPaTHBIX CBsi3el B MoJiekyse. OcoOeHHOCTH ANEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS COMNpPSDKEHHBIX JueHoB. [lonstne o m-
JJEKTPOHHOW  cucteMe. HomeHknatypa  JIHEHOBBIX  yTJIEBOJAOPOJOB.
Oco0EHHOCTH XMMUYECKHUX CBOMCTB COMPSIKEHHBIX AUEHOB KaK CJIEICTBHE UX
3JIEKTPOHHOTO cTpoeHus. Peakuum 1,4-npucoenunenud. Ilonumepusanus
nueHoB. CriocoObl MOJTyueHHsI JUEHOBBIX YTiieBoaopoaoB: pabotel C. B.
Jlebenena, neruipupoBaHue aKaHOB.

OcCHOBHbBIC NOHATHS XHMHHM BBbICOKOMOJIEKYJISIPHBIX COeIMHEHUH (Ha
npuMepe MPOAYKTOB MNOJUMEPH3AIUM AJIKEHOB, AJKAJHEHOB M UX
rajoreHnpou3BOAHBIX). MoHOMEpP, MOJUMEp, peaKUus MOTUMEPHU3ALINH,
CTENEHb MOJIUMEPU3ALNN, CTPYKTYpPHOE 3BEHO. THIIBI MONMMEPHBIX LENEH:
JUHENHbIe, pa3BeTBICHHbIC, cuuThie. [loHsTHE © CcTepeoperysapHbIX
nosuMepax.  [loaumepsl  TepMoOIIacTUYHBIE U TEPMOpPEAKTHUBHBIE.
[IpencraBnenne o muacrmaccax U 3yactomepax. [lonuaTuineH BBICOKOTO M
HU3KOT'O JIaBJIEHUs, €ro cBoiicTBa U npumeHeHue. Kartaimszatopel Lurnepa-
Harra. IlonunpomnuneH, ero npuMeHeHHEe W CBOMCTBA. I amorenconep:kamue
nonuMepbl:  Te(uioH, NoJuBHHUIXJOpuA. Kaydyku HaTypanbHbI |
CUHTETHYECKHUE. Cononumepsl (OyTaaueHCTUPOTBHBII KayuyK).
Bynkanuzanus kaydyka, pesuHa 1 500HUT.

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COEPKAHME

Hcnonws3oBanue 3TaHoNa B KauecTBe aHTHCceNTHKA. [I[puMeHenne stunxiopuaa
JUI1 MECTHOU aHECTE3UN

«AJkeHbl. PU3MYECKHE CBOMCTBA U MPUMEHEHHE AJIKEHOB)

1. Pemenue 3aauy Ha HaXOXKJIEHHE MOJIEKYJSIPHOM QopMmyJbl 1o oOuieit
tbopmye.

2. Pabota ¢ 00yJaronmmMu 1 KOHTPOJIUPYIOIUMH MaTepruaJaMu.

«XHMHYECKHE CBOMCTBA U MOJIYYCHHE AJIKEHOB)
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1. O3HakoMyeHHE ¢ 0Opa3liaMy MOJIMATHIICHA U TTOJIMITPOTTUIICHA.
2.PacmiozHaBanue 00pa3ioB aIKAHOB U AJIKCHOB.

3.IlonyuyeHue >THIICHA ACTHAPATAIIMEN STUIIOBOTO CIUPTA.

4.B3aumopeiicTBe 3TUJICHa C OpPOMHON BOJOW, PacTBOPOM IlepMaHraHara
KaJIusl.

CamocrosiTesibHas padora

Tema 1.4. AuerniieHOBBIE
YTJIEBOIOPOIBI

Conep:xaHue y4eOHOro MaTepuaJia

I'omosornyeckuii psig  AJKHHOB. DJEKTPOHHOE H MPOCTPAHCTBEHHOE
CTpOCHHE aleTH/IeHA U JAPYTUX AJIKHHOB. ['OMonoruueckwii psn v oOmias
¢dhopmyna anknHoB. HoMeHKIIaTypa aleTHIIEHOBBIX YIiieBo1opo10B. M3omepus
MEKKJIACCOBasi, YTIIEPOJAHOr0 CKEJIETA, MOJIOKEHUS KPATHOU CBSI3H.
XuMH4YecKHe CBOWCTBA M NMpPHUMEHeHHe AJKHHOB. OCOOCHHOCTH pEeaKIHi
MPUCOEIMHEHUS 110 TPOMHOU yriiepoA-yriiepoanon cBs3u. Peakuus Kyueposa.
[IpaBuno MapkOBHHKOBA MPUMEHHUTEIBLHO K auetwieHam. I[loaBUXHOCTH
aToMa BooOpoJa (KUCIOTHBIE CBOMCTBa ankuHOB). OKHUCIEHHE AIKUHOB.
Peakuust  3enuHckoro. IlpuMeHeHue — allETUIIEHOBBIX — YIJIEBOJOPOJIOB.
[TonuBuHMNaLETAT.

[Monyyenne anxkuHoB. IlonmydeHuwe anernneHa NOUPOIM30M MeETaHa H
KapOMIHBIM METOAOM.

IIpodeccnoHAIbLHO-OPHEHTHPOBAHHOE COJIEPKAHNE

Wcnonp3oBanne 3THHA (AUETWIEHA) A IOJYyYEHHUS IIOJUYpPETaHOB, IS
U3rOTOBJICHUS UMIUIAHTOB

«XMMHYeCKHe CBOMCTBA M CIIOCOOBI MOJYyYeHUs AJTKMHOB.

1. M3rotoBnenue Mojesield MOJIEKyJ aTKUHOB, UX U30MEPOB.

2. Pemenuwe 3amay Ha HaxXOXJIEHHWE MOJEKYISApHOW (GopMynbl 1Mo oOmein
(dhopMyIie U ypaBHEHUIO PEAKITHIA.

3. Pabota ¢ 00yyaroumMi ¥ KOHTPOJIUPYIOIIMMH MaTepHaaMu.

CamocTosiTesibHasi padoTa

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

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- I1PG 12
[Py O01- I1Py 13

Tema 1.5.
ApomaTuyeckue
YTIIEBOAOPOBI

Conep:xanue y4yeOHOro MaTepuaJia:

I'omosiornueckuii psix  apeHoB. beH301 Kak IPEICTaBUTENb apEHOB.
PazButue  mpexacraBieHuit o  cTpoeHuu  Oenzona.  CoBpeMeHHbIE
Mpe/ICTaBICHUs] 00 AJIEKTPOHHOM M IMPOCTPAHCTBEHHOM CTPOCHHMHU OEH307a.
OOpazoBaHue apomaTtuueckoil m-cucrtembl. [omomorm  OeH3oma, HX
HOMEHKJIaTypa, obmas ¢opmyna. HomeHknaTypa s AW3aMeNIEHHBIX
MIPOU3BOJIHBIX O€H30J1a: opmo-, Mema-, napa-pacloiioKeHUe 3aMecTUTeNeH.

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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®uU3NYECKUE CBOKMCTBA APEHOB.

XuMnyeckue cBoiicTBa apeHoB. [IpuMepsl peakiuii 371eKTpOPUILHOTO
3aMEIleHUs: TaJOreHUPOBAHMS, AIKWIMPOBaHUA (KaTanuzatopbl Dpuupens-
Kpadtca), nuTpoBanus, cynbupoBanus. Peaknum TruapupoBaHus H
MpUCOEANHEHHs XJiopa K OeH3omy. OCOOEHHOCTM XHUMHUYECKHUX CBOMCTB
roMoJyioroB OeH3osa. B3anmMHOe BIMSHHE aTOMOB Ha IPHMEPE T'OMOJIOTOB
apeHoB. OpueHTaIus B peaklMsIX IEKTPOPUIbHOTO 3amMenieHus. OprUeHTaHThI
[ u Il pona.

IIpumeHeHue U noTydeHHe apeHoB. [[pupoiHbIe HCTOUHUKHU apPOMATUYECKUX
YIIEBOAOPOAOB. ApoMaTu3alus ajlKaHOB M LMKJIOAIKAaHOB. AJKUIMPOBAHUE
OeHzorna.

I'openue Genzomna.

OtHomenne O0eH3oa K OpOMHOM BOJie, pacTBOPY IepMaHraHaTa Kajus.
[onmyuenune HUTpOOEH30IA.

O3HakoMJIeHHE ¢ (PU3NYECKUMHU CBOMCTBAMH apOMATUYECKUX YIJIEBOAOPO/IOB
¢ ucnosnb3oBaHueM  pactBopurens  «ConbBeHT».  M3rotoBiieHue
UCIIOJIb30BaHUE MPOCTEHIIEro nprudopa A xpomarorpapuu.

[Tomydyenune  OeH30iIa  JEKapOOKCUIMPOBAHUEM  OCH30MHON  KHUCIIOTHI.
[Tonydyenue u paccioenue smMyibcuu 6ensona ¢ Bonoil. OTHomeHue 6eH3ona K
OpOMHOIi BOJI€ M pacTBOpPY IEepPMaHraHaTa KaJusl.

IIpodeccuoHaIbLHO-OPMEHTHPOBAHHOE COJIEPKAHUE

benzoitnas kucnaoTa u ee MPUMCHCHUC B MCOHUIINHEC

CamocrosiTesibHas padoTa

Tema 1.6.
[IpupoiHBIE UICTOYHUKHU
YTIIEBOIOPOOB.

Coneprxanue yue0HOr0 MaTepuaJa:

He¢1s. Haxoxnenue B mpupone, coctaB U (u3NYeCKHue CBOWCTBA He(TH.
TornnuBHO-3HepreTnyeckoe 3HaueHue Hedtu. [IpombinuieHHass nepepaboTka
HepTtu. Pextudukamus HepTH, OCHOBHBIE (GpPAKIUU €€ pa3JIeeHus, X
ucronb3oBaHue. Bropuunas nepepaboTka HedTenpoaykToB. Pextudukanms
Ma3yTa MpHU YMEHBIICHHOM JaBlieHnH. KpekuHr HepTenpoaykToB. Paznnyunbie
BUJIBI KpekuHra, paborel B. TlllyxoBa. W3omepuzainus ajakaHOB.
AnxunupoBaHue HENpeeNbHbBIX YTJIEBOJIOPO/IOB. Pudopmunr
HedTenpoaykroB. KauecTBo aBToMOOMIBHOTO TOIUIMBA. OKTAaHOBOE YHCIIO.
Ilpupoanbiii u mnonyTHbIii HeTAHON ra3pl. CpaBHEHHE cOCTaBa
IPUPOIHOTO U MOIMYTHOTO ra30B, UX MIPAKTUYECKOE UCIIOIb30BAHUE.
Kamennblii yroyb. OCHOBHbIE HAaNpaBJE€HUS HCIOJb30BAaHUS KaMEHHOTO

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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yrisa. KokcoBaHne KaMe@HHOTO YIS, Ba)KHEHIINE MPOIYKTHI 3TOrO Ipolecca:
KOKC, KaMEHHOYTOJbHas CcMoja, HajacMoibHas Boga. CoeauHeHUs,
BBIZICTSIEMbIE M3 KaMEHHOYTOJBHOW CMOsbl. IIpomykTel, mosrygaemble U3
HA/JICMOJIFHOW BOJABI. OKOJIOTUYECKHE AaCHEKTHl A00BIYM, MepepaboTKu H
UCTIOJIb30BAHUS TOPIOYUX HCKOIIAEMBIX.

OmnpeneneHue HaIU4UUs HEMPEICIBHBIX YIJEBOJAOPOAOB B O€H3MHE U
KEpOCHHE.

PactBOopuMOCTh  pasnuuHbIX ~— HedrenmpoaykToB  (OeH3uWHa,  KEpOCHHA,
JIM3€IbHOTO TOIUIMBA, Ba3eNnHa, napaduHa) APYT B ApYyTe.

CamocrosiTesbHas padora

Tema 1.7. T'unpoxcusbHbie
COEJIMHEHUS.

Copep:xanue y4e0HOIr0 MaTepuaJia

Crtpoenne u kiaaccupukanmusa cnuproB. Knaccudukanus CiupToB 10 TUILY
YIJIEBOJOPOAHOIO PAJMKAIA, YUCIY THIPOKCWIBHBIX IPYIII M THUILy aTOMa
yIJeposia, CBA3AHHOTO C THUJIPOKCWIBHOM TIpyNmod. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHUE THIPOKCUIBHOW TIpymIbl. BiusHue cTpoeHus
CIUPTOB Ha UX (PU3NYECKUe CBOMCTBA. MexXMOJeKyIspHasi BOAOPOIHAS CBA3b.
I'omonornueckuii psiA IPENeNbHBIX OJHOATOMHBIX CHUPTOB. M3omepus u
HOMEHKJIaTypa aJIKaHOJIOB, UX o01mas hopmyia.

XUMHYeCKHEe  CBOICTBA  aJKAHOJOB. PeaknumoHHas  CHOCOOHOCTH
IpeNeybHBIX OJHOATOMHBIX CHUPTOB. C(CpaBHEHUE KHUCIOTHO-OCHOBHBIX
CBOICTB OpraHMYECKUX U HEOPraHMYECKUX COEAMHEHUH, coaepxkamux OH-
IpyHIy: KUCJIOT, OCHOBAaHWM, aM(OTEpPHBIX COEIWHEHUUN (BOJABI, CIUPTOB).
Peakuuu, mnoareepikaaronMe KUCIOTHBIE CBOMCTBA CHUPTOB. Peakuuun
3aMENIeHUs] THUJIPOKCUIIBHOM rpynmbl. MexXmoleKysipHas JeruapaTanus
CIHMPTOB, YyCIOBHS 00pazoBaHWs TPOCThIX 3¢upoB. CioxHble 3PHUPHI
HEOPraHUYECKUX U OPraHWYecKUX KHUCJIOT, peakIuu dTepuduxarum.
OxucneHne U OKUCIUTEIbHOE AETUAPUPOBAHUE CITUPTOB.

Cnoco0bl mosiyuyeHusi CHUPTOB. ['MIponu3 rajoreHajdkaHoB. ['uuaparamus
aJIKEeHOB, YCJOBHMsS €€ npoBelaeHUs. BoccTaHoBieHne KapOOHWIBHBIX
COCIUHEHUN.

MeraHon, €ro  NPOMBINIIEHHOE  IIOJIy4YeHHE U NPUMEHEHHE B
NPOMBIIUIEHHOCTH. buonorudeckoe peiictBue MeraHona. Chernuduueckue
CHOCOOBI TOJMY4YEHHUs HATUIOBOro cnupra. @Dusnosornyeckoe JeicTBHUE
3TaHOJIA.

MHoroaromMHuble cnupThl. M3omepuss M HOMEHKIATypa IIPEICTABUTENICH

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

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- TIPG 12
[Py O1- 1Py 13
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JIBYX- U TPEXaTOMHBIX CHOUPTOB. (OCOOEHHOCTH XHMHUYECKUX CBOMCTB
MHOTOAaTOMHBIX CIIUPTOB, WX KayecTBeHHoe oOHapykeHue. OTaenbHbIe
MPEICTaBUTEIN: ATUIEHTJIUKONIb, TJMIEPUH, CHOCOOBI HUX TMOJy4YeHus,
MPaKTUYECKOe IPUMEHEHUE.

®eHoJ1. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE cTpoeHme (eHona. Bzaummuoe
BJIMSIHAE apOMAaTHYECKOTO KOJIbIIA U TUAPOKCUIBLHOMN TPYIIIIHL.

XuMmuyeckue cBoicTBa ¢eHoNia Kak (YHKIUS €ro XUMHUYECKOrOo CTPOECHHUS.
BpomupoBanue (enona (KkauecTBeHHAs peaklus), HUTpOBaHHE (MHKPUHOBAS
KHUCJIOTa, €€ CBoWcTBa M mnpumeHeHue). (OOpazoBaHuE OKpaIICHHBIX
xoMiekcoB ¢ moHoM Fe®" Tlpumenenme denona. IMomydenue deHona B
IPOMBIIIIEHHOCTH.

PekTudukaiysi cMeCH 3TaHOJ - BOJA.

HpO(l)eCCI/[OHaJII)HO-Opl/IeHTHPOBaHHOG COICPKAHUC

[Ipumenenue cnuproB B Meaunuse. [Ipumenenue »stanona 70% s
ne3suHpeKIu pyk, dsTaHona 96% s ne3uHpEeKIuH TOBEPXHOCTEH H
obopynosanus. Mcrnonb3oBaHue H30MPONUIOBOrO M ATUIOBOTO CIMpTa AJISA
HIPUTOTOBJIEHUS TeIEi.

«Crnoco0bI NoJTy4YeHus CHUPTOB. AJIKAHOJIbD»

1. W3yueHue pacTBOPUMOCTH CHHUPTOB B Boae. OKuUCIEHHE CIHUPTOB
Pa3INYHOTO CTPOCHUS XPOMOBOH CMECHIO.

2. Pemienue 3a1a4 Ha U30BITOK U HEJOCTATOK.

3. Pabota ¢ 00yyaroummMi 1 KOHTPOJIUPYIOIIMMH MaTepHaIaMu.

KoncyabTanuu no nHAUBUAYATbHOMY NMPOEKTY
®opmynrpoBaHue runoTe3bl. HaydHass HOBU3HA M TpaKTHUYECKask 3HAUMMOCTh
paboThI.

CamocrosiTesibHast padora

@®eHOoJ1. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTpoeHue (eHoma. BzammHoe
BJIMSIHAE apOMAaTHYECKOT0 KOJIblla U TUAPOKCUIBHOM TPYIIIBI.

XuMHUECKUEe CBOMCTBa (eHONa Kak (YHKIHS €ro XMMHUYECKOTO CTPOCHHS.
BpoMupoBanmne (enona (kauecTBEHHas peaklusi), HUTpOBaHMUE (MMKPUHOBas
KHCJIOTa, €€ CBOMcTBAa M mnpumeHeHue). OOpa3oBaHHME OKpaLICHHBIX
komriekcoB ¢ noHom Fe®" Ilpumenenne denona. Ionydenue Qenona B
IMPOMBIIIJICHHOCTH.

PexTudukaiys cMecu 3TaHoJ - BoJa

Tema 1.8.

Conep:xxanue y4e0OHOIro MaTepuaJia:

OK 01, OK 02, OK 03,
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AnbIeruasl U KETOHBI.

T'omoJiornyeckue psiibl aJbAerHI0B U KeTOHOB. [loHsTHE 0 KapOOHMIIBHBIX
COCIMHEHUSIX. DJIEKTPOHHOE CTpOeHHE KapOOHWIbHOU Tpymmbl. M3oMepus u
HOMEHKJIATypa ajbJCTHI0B M KeTOHOB. du3nyeckue CBOWCTBA KapOOHHUIBHBIX
COEMHEHU.

XHMHYecKHe CBOHCTBA aJIbJAeruA0B U KeTOHOB. PeakiinoHHast ciocoOHOCTb
KapOOHUJILHBIX COCTMHEHUH. Peakiinu OKUCICHUS allbJIETU/I0B, KAYeCTBCHHBIC
peaKIMy Ha albJACTHIHYIO TpyIny. Peakiinu nmoauKoHeHcauu: 00pa3oBaHue
(henonopopManbIeTHIHBIX CMOIL.

IlpyuMeHeHne W TMOJIydyeHHe KapOOHWIbHBIX coeduHeHuii. [Ipumenenue
QJIBJICTU/IOB M KETOHOB B OBITY M NMPOMBIIIJICHHOCTH. AJIBJCTUIBI U KETOHHI B
npuponae (ddupHbie Macna, ¢epoMonsl). IlomydyeHne KapOOHMIBHBIX
COCIMHEHUI OKUCJICHHEM CIUPTOB, TUApPATAIlUCH aJKWHOB, OKHCICHHEM
yriaeBoAopoaoB. OTAenbHbIE MPEICTABUTEIH AIBICTHIAOB M  KETOHOB,
crenupuIecKre Croco0bl UX MOJYYCHUS U CBOMCTBA.

HpO(l)eCCI/[OHaJII)HO-Opl/IeHTHPOBaHHOG COICPKaAHUEC

L[I/ITpaJ'IB " €TI0 IPUMECHCHUC. Hcnons3oBanne alecToHa.

«ITosryyeHne KAPpOOHUIBHBIX COETMHEHH»

1. W3yueHue BOCCTAaHOBUTEJIbHBIX CBOWCTB  aJbJCTHUIOB:  pEaKIUs
«cepedpsIHOTO 3epKaia», BoccTaHoBIIeHUE Tuapokcuaa meau (11).

2. Pemenue 3aa4 Ha IPUMECH.

3. PaboTa ¢ 00yJaromumMi 1 KOHTPOJIHPYIONIMMH MaTepHalaMH.

«XNMHYEeCKHe CBOMCTBA AJILIAECTHA0B U KETOHOB»

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

3. PaboTa ¢ 00yJaromumMi ¥ KOHTPOJIHPYIONIMMH MaTepHalaMH.

CamocrositesibHas padora

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- TIPG 12
ITPy 01- 1Py 13

Tema 1.9.
KapOoHOBBIE KHCTIOTHI B UX
TIPOU3BOTHBIC.

Cojep:kanue y4e0HOr0 MaTepuaJia:

I'omosornyecknii psig npeaeabHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHMCJIOT.
[TonsTie o KapOOHOBBIX KHUCIOTaX W UX Kiaccudukanus. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIBHOU Ipymiibl. ['oMonoruyeckuit pss
MpeleabHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIOT, HX HOMEHKJIaTypa |
nzomepusi. MexXMoJIeKyJIIpHbIE BOAOPOIHbIE CBA3H KAPOOKCHIIBHBIX TPYIII, UX
BIIUSIHUE Ha (PU3NUUECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XuMHYEeCKHE CBOMCTBA KAPOOHOBBIX KMCJIO0T. Peakiiuu, HIUTIOCTpUPYIOLIME

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

JIP 01- JIP 07

MP 01- MP 03
I1P6 01- IIPG 12
TPy 01- TTPy 13
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KHCIIOTHBIE CBOMCTBA M HX CpPaBHEHHE CO CBOWCTBAMU HEOPraHUYECKUX
kuciaotT. O6pazoBanue (PyHKIIMOHAIBHBIX MPOU3BOJHBIX KAPOOHOBBIX KHUCIIOT.
Peakuuu stepudukanuu. AHTUIpUIBI KapOOHOBBIX KUCIIOT, UX MOJIY4YEHHE U
IIPUMEHEHHUE.

Cnoco0bI mosry4yeHust KapOOHOBBIX KHCJIOT. OTAeIbHbIC NPEACTABUTEIN H
UX 3HavyeHue. OOmme criocoObl MOMYYCHHS: OKHCIICHUE AJIKAHOB, AJIKEHOB,
NEPBUYHBIX CIIUPTOB, albAETUAOB. BaxkHeiimue mpenctaBuTenn KapOOHOBBIX
KHCJIOT, MX OWOJIOTHYECKas pOoJib, CIEHU(PUUECKUE CIIOCOObI IMOTyYCHHS,
CBOWMCTBA W TNPUMEHEHHUE MYpPaBbUHOM, YKCYCHOM, NaJIbMHTHHOBOH U
CT€apUHOBOM; AaKPWUJIOBOM M METAKPWIOBOW; OJIEMHOBOW, JIMHOJIEBOM U
JINHOJIEHOBOM; IJaBeJIEBOM; OCH30MHOM KHUCIIOT.

Caoxnble 3¢upbl. CrpoeHHE U HOMEHKIATypa CIOXHBIX 3(upos,
MEXKKJIaccoBasi M30Mepusi ¢ KapOOHOBBIMU KuciaoTaMU. CrocoObl MOTydYeHHs
CIIOKHBIX 3(upoB. OOpaTUMOCTh peakuu >STepupuKauu U (HaKTOPHI,
BJIMSIONINE Ha cMellleHue paBHoBecus. OOpa3oBaHHE CIOKHBIX MOIUA(OUPOB.
[Momustunenrepedranar. JlaBcaH Kak MPEACTaBUTEIh CHUHTETHUYECKUX
BOJIOKOH. XMUMUYECKHE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX 3(DHUPOB.

Kupsbl. XKupsl kak cioxsble 3¢upsl raunepuHa. KapOoHOBBIE KHCIOTHI,
BXOJSIIIIIE B COCTaB >KUPOB. 3aBUCHMOCTb KOHCHUCTEHIIMU >KUPOB OT HX
cocraBa.  XHUMHUYECKHUE  CBOMCTBA  JKUPOB:  TUAPOJIU3,  OMBUICHUE,
ruapupoBanue. buonoruueckas poib KUPOB, UX HCIOJIb30BAaHUE B OBITY U
IIPOMBIIIJIEHHOCTH.

Coau kapOoHOBBIX KHCJOT. Mputa. CrnocoObl  TOJNYYSHHS — COJICH:
B3aMMOJIEHCTBHE KapOOHOBBIX KUCJIOT C METajljlaMH, OCHOBHBIMH OKCHIaMH,
OCHOBaHUSIMH, COJISIMH; LIEJIOYHON THAPOIIN3 CIOKHBIX 3(HUPOB. XUMUUECKHE
CBOICTBa coJyiell KapOOHOBBIX KUCIOT: THAPOJIN3, PEAKIIMM MOHHOTO OOMEHa.
Mpbina, cynHOCTh MOOMIETo JAelcTBUA. OTHOIIEHUE MbLIa K JKECTKOW BOJIE.
Cunrernueckue moromue cpeacrsa — CMC (neTepreHTsl), UX MPEeUMyIIECTBa
Y HEeJIOCTATKH.

BzaumopeiicTBre pacTBOpa YKCYCHOM KUCJIOTBI C MarHMEM, OKCHJIOM LIMHKA,
ruapokcuaom xxenesa (I1I), pactBopoM kapboHaTa Kanus u cTeapara Kajiusl.
O3HakomIIeHHE ¢ 00pa3laMy CIOXKHBIX A(PHPOB.

OTHo1IEHNE CIOKHBIX A3(PUPOB K BOAE U OPraHMUECKUM BEILIECTBAM.
BriBeieHue KUPHOTO TMSATHA C TIOMOIIBIO CIIOXKHOTO 3dupa.

PacTBOpUMOCTB JKUPOB B BOJIE M OPTaHUYECKHX PACTBOPUTEIISX.
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CpaBHEHHE MOIOIIUX CBOMCTB X034iCTBEHHOr0 Mbuia 1 CMC B 5KeCTKOU BOJIE.
PacTBOpHMOCTh pa3nu4HbIX KapOOHOBBIX KHCIOT B BOJe. B3aumoneiictue
YKCYCHOUM KHUCIIOTHI ¢ MeTaiiamu. [loirydeHne nzoaMuaoBoro a¢upa yKCyCHOU
KHUCJIOTBI.

CpaBHEHME CTENEHM HEHACBHIIIEHHOCTH TBEPAOTO M KHUAKOTO KHPOB.
OMbUIeHHE XHPA.

[lonyyeHue MblUla W U3y4YEHHE €r0 CBOMCTB: MEHOOOpPA30BaHUs, DPEAKIIHii
MOHHOTO 00MEHA, TUPOJIN32, BBIICICHUS] CBOOOIHBIX KHUPHBIX KHUCIIOT.

CamocrosiTesibHas padoTa

Tema 1.10.
[Tonumepsr.

Cojep:kanue y4e0HOT0 MaTepuaJia:

Heoprannuyeckne nmoaumepsl. IloimMepsl — npocTsie BeliecTBa ¢ aTOMHON
KPUCTAJJIMYECKOW  PELIETKOM: aJJIOTPONHbIE BHIOM3MEHEHUs yriiepoja
(anmmas, rpaduTt, kapOouH, QyuIepeH, B3auMOCBsI3b THOpUAN3AaLUU opOuTael y
aTOMOB  yrjepoja C MPOCTPAHCTBEHHBIM CTPOEHHUEM  AJUIOTPOIHBIX
MoIu(UKaAIM); celleH M Telyp ILernodyeyHoro crpoeHus. [lomumepsr —
CJIOKHBIE BEHIECTBA C AaTOMHOM KPUCTAIUIMYECKON PpEIIETKOM: KBapll,
KpeMHEe3eM (JIMOKCHIHBIE COEAMHEHUs] KPEMHHUsI), KOPYH]| (OKCHJI aTFOMUHHUS)
1 aIIOMOCWJIMKATHI (TI0JIeBbIEe LINAThl, CI0Ja, KaojauH). MuHepasisl U ropHbIe
nopoabl. Cepa miacTUYecKasl.

MunepanbHOE BOJIOKHO — acOecT. 3Hau€HHWEe HEOPTraHMYECKUX MPUPOIHBIX
MOJIMMEPOB B (POPMHUPOBAHUU OJHOM M3 T'€OJIOTHYECKUX 000J0YeK 3eMiIu —
JTUTOCQEPHI.

Opranuyeckne mojuMepbl. CnocoObl WX  MOMYYEHMS:  PEAKIUU
MOJIMMEPHU3alM U PEaKIUM TOoJuKOHAeHcauuu. CTpYKTypbl MOJMMEPOB:
JUHEWHbIE, pa3BETBICHHbIE M INPOCTPAHCTBEHHBIE. (CTPYKTypHUpOBaHUE
TOJIMMEPOB: BYJIKaHM3AIMsl KaydyKoB, nyOjieHune OEJKOB, OTBEpPKICHUE
MOJMKOHJCHCALIMOHHBIX ~ MoiauMepoB.  Kiaccudukamuss monuMepoB 1O
Pa3IMYHbBIM MPU3HAKAM.

O3nakomiieHHe ¢ 0OpaslaMH IJIaCTMAcC, BOJIOKOH, KaydyyKOB, MHUHEPAJIOB U
TOPHBIX MOPOJI.

IIpoBepka macTMacc Ha 3JIEKTPUYECKYHO IPOBOAMMOCTb, TOPIOYECTD,
OTHOIIEHUE K paCTBOPAM KHUCJIOT, HIEI0YEN U OKUCIIUTEIIEH.

CpaBHEHHUE CBOWCTB TEPMOPEAKTUBHBIX M TEPMOILIACTUYHBIX IIACTMACC.
[TonyueHnne HUTEN U3 KaIPOHOBOM WJIM JJABCAHOBOW CMOJIBI.

OO6HapyKeHue XJI0pa B NOJIMBHUHUIXJIOPUIE.

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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ITpogeccnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE

[IpuMeHeHNEe MOIMMEPOB B MEAMIIMHE

CamocrosiTesibHas padoTa

Tema 1.11.
VTiIeBoabI.

Conep:xanue y4e0HOIr0 MaTepHuaJia:

Ilonsitue o006 yraesogax. Kraccudukamus yriaeBogoB. MowHo-, Au- U
noJicaxapubl, MPEJCTABUTENN KaXJA0W TPyNIbl YrieBoa0oB. buonoruueckas
POJIb YIJIEBOJOB, UX 3HAUYECHUE B )KM3HU YeJIOBEKa U 00IIECTBa.
Monocaxapuabl. CTpoeHue MW ONTHYECKas H30MEpHs MOHocaxapuaoB. Mx
KJaccuuKanus MO 4YHCIy aTOMOB Yrjepoja U MNpupoie KapOOHUIILHOM
rpynnsl.  @opmynsl @umepa u  Xeyopca i U300paKEHHUsT MOJIEKYJT
MoHocaxapugoB. OTHeceHne MoHocaxapusioB kK D- u L-psany. Baxkueimme
MIPEICTaBUTEIN MOHO3.

['moko3a, cTpoeHue ee MoyeKkyisl U (usnueckue cpoiicTBa. TayTomepus.
XUMUYECKUE CBOMCTBA TUIFOKO3bl: pEaKUMU 10 aJbJCTUJHOM TCpyImIie
(«cepeOpsiHOrO 3epKana», OKHCIIEHHWE a30THOW KHUCJIOTOW, THAPUPOBAHUE).
Peakuyu riiroko3pl KaK MHOTOATOMHOTO CIIUPTA: B3aUMOJICHCTBUE TJIFOKO3BI C
ruapokcuaom wmeau (II) mpu koMHaTHONM Temmeparype W HarpeBaHUU.
Paznuunble TuUnbel OpokeHUs (CHMPTOBOE, MOJIOYHOKHMCIOE). [oko3a B
npupone. buonornueckas posb M INpUMEHEHHE TJOKO3bl. DpyKTo3a Kak
n3oMep riaroKo3bl. CpaBHEHHME CTPOEHUS MOJIEKYJIbl U XMMHUYECKHX CBOMCTB
IIOKO3bl M (OpykTO3bl. DpyKTO3a B MpHPOAE M €€ OHojoruueckas poJb.
[lento3pl. Pubo3a u ne3okcupubo3a Kak MPEICTABUTENM aJbJIOIEHTO3.
CtpoeHue MOJIeKYI.

Jucaxapuabl. Ctpoenue aucaxapunoB. Cnoco® cOUJIEHEHHUS LMKIIOB.
BoccranaBnuBaronue 1 HEBOCCTAHABIIMBAIOLIME CBOMCTBA JIMCAaXapHUIOB Kak
CleJICTBUE cowieHeHus 1ukna. CTpoeHne U XMMHUYECKHE CBOMCTBa caxapo3bl.
TexHomornyeckre OCHOBBI TPOU3BOACTBA caxapo3bl. JIakTo3a U MallbTO3a KaK
U30MEPBI Caxapo3bl.

IMoancaxapuapl. OOmee crpoeHue nonucaxapuaoB. CTpoeHUE MOIEKYJIIbI
Kpaxmaja, aMmuwiIo3a M amMuiIonekTuH. dusndeckue CBOMCTBAa Kpaxmania, €ro
HaxXoXJeHUE B MpHUpoAE U Ouonormyeckas poiib. [nmkoreH. XuMU4ecKue
cBoiicTBa Kpaxmana. CTpoeHHE 3JIEMEHTapHOTO 3BEHa LEJUII003bl. BiusHue
CTpOEHHS TMOJIMMEpPHOW Ienu Ha (u3nueckue M XUMHUYECKHe CBOMCTBA
HEJUTI003bl.  ['MIponu3 1Leuioo3bl, 00pa30BaHHE CIOXKHBIX 3(UPOB C
HEOPraHMYECKUMU M OpraHuyeckuMu  kucioTamu. Ilonatue 00

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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WCKYCCTBEHHBIX BOJIOKHAX: aleTaTHOM IIeJKe, BHCKOo3e. HaxokieHue B
npuUpojie ¥ OMOJIIOTHYECKast POJIb LEJUTI0I03bl. O3HAKOMIICHHE ¢ (PU3HMUECKUMHU
CBOMCTBaMM TJIIOKO3BI (anTeYHas yIaKOBKa, TAOJIETKH).

KucnotHblil ruiponns caxaposbl.

3HaKOMCTBO C 00pa3aMu MOJIHCAXapUIOB.

OOHapykeHne Kpaxmaja ¢ TIOMOIIbI0 KaueCTBEHHOH peakiuu B Mele, xijebe,
Horypre, MapraprHe, MaKapOHHBIX M3JICIHSX, KPYyIIax.

CamocrosiTesibHas padora

KoncynbTanusi no HHIMBUAYAJIBHOMY NPOEKTY
COop u wu3ydeHue UHPOpMAIMM IO TEME IPOEKTa, MOAOOp JHUTEpaTyphl.
Cocrapnenue miaHa paboThl, OIAr0BOE MJIAHUPOBAHUE pabOThI

Tema 1.12.
AMMHEBI, aMHHOKHCIOTEI,
OeJIKH.

Cojep:kanue y4e0HOr0 MaTepuaJia:

Kaaccupukanusa u uzomepusi amunoB. [lonarue 06 amunax. Ilepuunsie,
BTOPUYHBIE M TpeTU4Hble amuHbl. Kiaccudukanus aMHHOB 10 THILY
YIIEBOJOPOAHOIO  pajMKala M  4YHCIy AaMHMHOIPYIIl B MOJIEKYJIE.
I'omonoruueckue psaabl OpeAeiabHbIX adU(ATHYECKUX M apOMaTHYECKUX
aMUHOB, U30MEpUsl U HOMEHKJIATypa.

XHMHYeCcKHe CBOMCTBA aMMHOB. AMUHBI KaK OPraHUYE€CKHE OCHOBAHMSI, UX
CpaBHEHHE C AaMMHUAKOM U JPYI'MMU HEOPraHMYECKUMU OCHOBAHUSAMU.
CpaBHEeHHE XMMHUYECKUX CBOMCTB alu(paTHUECKUX U apOMAaTUYECKUX aMUHOB.
OO6pa3oBaHue aMua0B. AHWINHOBBIE KpacuTenu. [IoHATHE O CHHTETHYECKHX
BOJIOKHaX. [lonramuasl v oNMaMuIHbIE CHHTETUYECKHE BOJIOKHA.
IIpumenenne u noay4deHne amMuHoB. [lomyuenue amuunoB. PaGotet H. H.
3UHUHA.

AMHUHOKHCAOTHL. [loHATHE 00 aMUHOKMCIOTaX, HUX KJIAacCUPHUKAIUA H
ctpoenne. OnTuyeckas  u30Mepus  o-aMUHOKMCIOT. HomeHnknaTtypa
AMUHOKHCIIOT. JIBOWCTBEHHOCTh KUCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHUCIIOT
u ee npuuuHbl. bunossgpHeie noHbl. Peakium konaeHcanuu. [lentnaHas cBsa3b.
CunTeTnyeckue BOJIOKHA: KampoH, »5HaHT. Kiaccupukamyss BOJIOKOH.
[TonyueHre aMUHOKHCIIOT, UX IPUMEHEHHE U OHoIornueckast pyHKIHSL.
beaku. benku kak mnpuponsele mnonuMmepsl. [lepBuuHas, BTOpHUHAf,
TpeTUYHasT W YETBEPTUYHAsl CTPYKTyphl OenkoB. OubOpwuisipHble U
rinoOynsipHble 0enku. XMMUYecKHe CBOWCTBA OENKOB: TOpPEHHUE, JeHaTypalys,
THIPONIN3, KaueCcTBEHHbIe (LBETHBIE) peakuuu. buonormyeckue GyHKIUU
OenkoB, uX 3HaueHue. benku kak koMmoHeHT numu. IIpoOnema GerkoBOro

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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TOJOJAHUA U IYTHU €€ PCHICHUA.

«XuUMHYeCKHe CBOWCTBA M MOJIyYeHHEe AMUHOBY.

1. OOGpa3zoBanue coneii aHnunuHa. bpomupoBanue anunmnHa. OOpa3oBaHue
cosieit rimiuHa. [lonydyenne MeTHOW COU TIIMIMHA.

2. Pemenue 3a1a4 Ha N30BITOK M HEAOCTATOK

3. PaboTa ¢ 00yJarmumMe 1 KOHTPOJIHPYIONIMMH MaTepHaAIaMH.

«AMHMHOKHUCJI0THI. Bejaxm».

1. Jenarypanus 6enka. L{BeTHbIC peakiim OEITKOB.

2. Pemienue 3a1a4 Ha U30BITOK U HEJJOCTATOK

3. Pabota ¢ 00yyaroummMi U KOHTPOJIUPYIOIIMMH MaTepHaIaMu.

CamocrosiTesibHas padoTa

Tema 1.13.
A3zoTcoaepikaiiue
reTepPOLUKINYECKIE
coenuHeHus. HykienHosble
KHCJIOTHI.

Conep:xanue yueOHOro MaTepuaJia

HykiiennoBble KuCJOTHI. HykienMHOBBIE KHUCIOTHI KaK IPUPOIHBIC
nonuMmepel. Hykieotunpl, ux crtpoeHue, npumepbl. AT u AP, ux
B3aMMOIIPEBpAIICHUE U poJb 3Toro mporecca B npupone. llonstue JTHK u
PHK. Crpoenne JIHK, ee nmepBuyHas u BTOpUYHas CTpykrypa. PaGorsr .
Kpuka wu JI. VYorcona. KomieMeHTapHOCTb a30TUCTBIX OCHOBAHUU.
Perumukamust JIHK. Ocob6ennoctu ctpoennss PHK. Tunet PHK u wux
ounonorundeckne ¢yHkiuu. [loHsaTre o TpondHoM Kojae (komoHe). buocunres
Oernka B )UBOM kiieTke. TpaHcreHHble (OPMBI PACTEHUN U )KUBOTHBIX.
WsrotoBneHne OOBEMHBIX U  IMIAPOCTEPKHEBBIX MOJEICH  a30THUCTBIX
TreTEPOLUKIIOB.

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COEePIKAHME

I'ennas HHXXCHCPUA U OMOTEXHOJIOTHS.

CamocrosiTesibHas padora

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

JIP 01- JIP 07

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

Tema 1.14. Buonornuecku

Copep:xxanue y4eOHOro MaTepuaJia

OK 01, OK 02, OK 03,
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AKTUBHBIC COCOIUHCHHA.

®epmenthl. [lonsatue o depmeHTax Kak O OMOJOTMYECKUX KaTajau3aTopax
6enxoBoit mpupoabl. OCOOEHHOCTH CTPOEHHS M CBOICTB B CpPaBHEHHUU C
HEOpPraHUYECKUMU KaTaJan3aTopamHu. Knaccudukanus (bepMeHTOB.
OcoOeHHOCTH  CTPOEHHSI W CBOMCTB  ()EPMEHTOB: CENEKTUBHOCTh U
3¢ peKTUBHOCTD. 3aBUCUMOCTh aKTUBHOCTH (PEPMEHTOB OT Temreparypsl u pH
cpensl. 3HadeHWe  (EPMEHTOB B  OHOJOTMM W TPUMEHEHUE B
IPOMBIIIIEHHOCTH.

Butamunbl. [lonstue o BurammHax. Mx kmaccudukanus u oO0O3HAUCHUE.
Hopwma notpebnenust ButamuHoB. BogopacTBopumbie (Ha npuMepe BUTAMUHOB
C, rpynnsl B u P) u xxupopactBopumsle (Ha npumepe ButamMmuHoB A, D u E).
ABHUTaMUHO3bI, THIIEPBUTAMUHO3bI U TUIIOBUTAMUHO3bI, UX MPO(DUIAKTHKA.
T'opmonsl. TlonsTHE 0 rOpMOHAX Kak OMOJIOTMYECKH AaKTUBHBIX BEIIECTBAX,
BBIMOJIHSIONINX SHIOKPUHHYIO PEryJISIUI0 KU3HEAEATEIIbHOCTH OPTaHU3MOB.
Knaccudukanuss TOpPMOHOB:  CTEpPOUABI, MPOU3BOAHBIE AMHHOKHUCIIOT,
HNOJUNENTHIHbIE W OenKoBble TOPMOHBI. OTAENbHBIE MPEICTABUTENN:
3CTPaJuoJl, TECTOCTEPOH, MHCYJIMH, aJpCHAJINH.

HpO(l)eCCI/[OHaJII)HO-Opl/IeHTHPOBaHHOG COICPKAHUC

JlekapctBa. [loHsTHE O JIEeKapCcTBax Kak XUMUOTEPAeBTUUECKUX pernaparax.
Kpatkue wucropuueckue cBeIEHUS O BO3HMKHOBEHMH M Pa3BUTHHU
xumuoTepanuu. ['pynnsl gekapcTs: cyiabhaMubl (CTPENTOLM), aHTUOMOTUKHI
(MeHUUWUIMH), AaHTUIOUPETHKH  (aclupuH), AaHaJbIeTHKH  (aHAJIbIUH).
MexaHu3m JAeMCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IIPErapaTroB, CTPOEHHUE
MOJIEKYJI, IPOrHO3MpPOBAHHE CBOICTB Ha OCHOBE aHaJIM3a XUMHUYECKOTO
CTpoeHHsl. AHTUOMOTUKH, UX KJIacCU(UKALUS 110 CTPOCHUIO, TUITY U CHEKTPY
neiictBusi. besonacHble ciocoObl MPUMEHEHUS, IEKapCTBEHHbBIE (POPMBI.
WcnpiTanre pacTBOPUMOCTH a/ipeHANIMHA B BOJIE U COJISTHOW KHCIIOTE.
OOHapyKeHue acupruHa B TOTOBOM JIEKAPCTBEHHOM (hopme.

CamocrosiTesibHas padora

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- TIPG 12
ITPy 01- 1Py 13

Tema 1.15. 'eHeTHueckas
CBS3b

Conep:xanue y4e0OHOro MaTepuaJia

Knaccudukanms peakiuii B oprannueckor xumun. Kimaccudukamnus peakiui
0 M3MEHEHUIO B CTPYKType cyOcTpara (IIpUCOEAUHEHHE, OTIICIICHUE,
3aMellleHue,  u30Mepu3alus) W TUINy  peareHTa  (paauKaibHbIE,
HYKJICO(DWIbHBIE, TICKTPODUITHHBIC).

«I'eHeTHYecKasi CBSI3b OPraHUYECKUX COCAUHEHHID)
1. MI3ydeHne reHeTHYeCKOM CBS3U MEXIY OPraHHYECKMMU BEIECTBAMH.

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

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- I1PG 12
ITPy O1- TPy 13
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2. Pemenue 1ienodex NpeBpaIleHuii Ha TEHETUHIECKYIO CBSI3b MEXKTy KjlaccaMu
OpI‘aHI/I‘-ICCKI/IX COQI[I/IHCHI/Iﬁ C COCTaBJICHUCM HaSBaHI/II\/JI OpFaHI/I‘-IQCKI/IX
COCIMHEHUN 1O TPUBUAIBHOM WM MEXKIYHAPOJAHOM CHCTEMATHUYECKON
HOMEHKJIaType. Pelienue pacueTHbIX 3a7ad4 [0 YPaBHEHUsAM pEakuud ¢
y4aCTHEM OPTaHMYECKUX BEIICCTB.

CamocrosiTesibHas padora

Paznen 2. O0uiasi 1 HeopraHuveckass XUMHUS

Tema 2.1.
Crpoenue aToma.

Conep:xaHue y4eOHOro MaTepuaJia

ATOM — cJ0:XHas1 yacTuua. J[oka3aTenbCTBa CIOKHOCTH CTPOSHHUS aToMa:
KaToIHBIE M PEHTICHOBCKHE Jy4H, ¢Goroddhdekr, paanoakTHBHOCTD,
anekTposus. [manerapuas moaens atoma 3. Pesepdopna. CtpoeHue atoma mo
H. Bopy. CoBpemenHble npeacTaBieHus 0 cTpoeHnn aroma. KopmyckymspHo-
BOJIHOBOM Jyaliu3M 4acTHUIl MUKPOMHUPA.

CocraB aTtomHoro siapa. HykioHbl: IpoTOHBI M HEWTpoHbL. M30TOmBI M
HYKJIUJIBl. Y CTOWYMBOCTD SIED.

DJIeKTPOHHasi 000/104ka aToMoB. [loHATHE 00 >JIEKTPOHHOH OpOHTAIH U
3JIEKTPOHHOM obiiake. KBaHTOBBIE umncIia: riaBHOE, opOUTabHOE (MIOOOYHOE),
MarHUTHOE M cHuHOBoe. PacnpesneneHue 3J€KTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM, TOAYPOBHSM U OpOWUTaIsIM B COOTBETCTBUU C MPUHIUIIOM
HauMeHblIel 3Hepruy, npuHuunoM [laynu u npaBunom I'yHna. DnekTpoHHbIE
KOH(GUTYypali aTOMOB XMMHUYECKHUX 2JIEMEHTOB.

CamocTosiTesbHasi 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
3akoH u Ilepuoauyeckas
cHucTeMa XUMHYECKHX

semenToB ..
MenaeieeBa.

Coneprxanue yue0HOro MaTepuajia

OTKpbITHE TNEPUOAMYECKOT0 3aKoHA. [IpeAnochUTKHA:  HAKOILICHHE
(dakronormueckoro Marepuana, paboTel mnpeamecTtBeHHHUKOB (M. B.
Hebepeitaepa, A. O. lllankyprtya, Jx. A. Heronennca, JI. FO. Meiiepa), cve3n
xuMuKkoB B Kapncpys, muunoctHeie kadectBa J[. M. MenneneeBa. OTKpbITHE
. . MenneneeBbiM [leproauyueckoro 3aKoHa.

Ilepuonnuecknii 3akoH u crpoeHne aroma. COBpPEMEHHOE TOHSATHE
XUMHYECKOTO0 3JieMeHTa. 3akoHomepHocTh [. Mozmu. CoBpeMeHHas
dbopmymupoBka Ilepuogmueckoro 3akona. Ilepumomuueckas cucrema u
cTpoeHne aroma. M30TOmbl, OCHOBHOE M BO30YXKIEHHOE COCTOSHHE aToMa,
ruOpuaM3aIysl aTOMHBIX  OpOUTaNEeH. Knaccudukanus XUMHYECKUX
3JIeMeHTOB (s-, P-, d-a;memenTthI). BajeHTHBIE 37I€KTpPOHBI. BalleHTHOCTB.
Du3nYecKuil CMBICI TOPSAKOBOTO HOMEpAa 3JEMEHTOB, HOMEPOB TPYMIbI H

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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nepuona. Ileprognyeckoe W3MEHEHHE CBOMCTB 3JIEMEHTOB: PaJMyca aToMa;
SHEPTMM HMOHU3AIUU; JJIEKTPOOTPUIATENbHOCTU. [IpuunHBI HU3MEHEHUs
METAJUTMYECKUX W HEMETAUNIMYECKHX CBOMCTB DJJIEMEHTOB B Tpymnmax u
nmepuojax, B TOM 4YHCIE OONBIIMX U  CBEpXOONBIIMUX. 3HAUYCHUE
[Tepronnueckoro 3akona u [lepruoanyueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa i pa3BUTUS HAyKU U [IOHMMAaHUS XMMHYECKOW KapTHHBI
Mupa.

CpaBHeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHIOB U THAPOKCHUJIOB 3JIEMEHTOB
111 nepuona.

«Ilepuoguyecknii 3aKOH U CTPOEHHE aTOMA»

1. CocraBneHue 3JEKTPOHHBIX KOHOQUIYypalUil aTOMOB XHUMHYECKHX
3J1eMEHTOB 1—4 mepuojoB.

2. XapaKTepHUCTUKAa XMMUYECKHUX 3JIEMEHTOB U UX COEAMHEHUH TI0 MT0JIOKEHUIO
B [IC

2. Pemienue 3a1aHuil Ha MCIIOJIb30BaHUE XUMUYECKOH CUMBOJIMKY U Ha3BaHUH
COEIMHEHUH 110 HOMEHKJIaType MEKyHAPOIHOTO COX03a TEOPETUYECKON 1
MIPUKJIAHON XUMUU U TPUBUAJIBHBIX HAa3BaHUM JUIsl COCTABJICHUS XUMHUYECKHUX
(opMyJ 1ByXaTOMHBIX COETMHEHUH (OKCHIOB, CYJIb()UIO0B, THAPUIOB U T.I1.) U
JPYTMX HEOPTaHUYECKUX COCIMHEHUN OTIENBHBIX KJIACCOB.

«Ileproauyeckoe H3MEHEHHE CBOMCTB 3JJIEMEHTOB: paauyca aroMa;
JHEPIruM HOHU3ALUMH; IEKTPOOTPHUIATEIbHOCTID)

1. CpaBHEHHE AIEKTPOOTPHUIIATSIIBHOCTH U PaInyca aTOMOB B TIEPUOINYECKON
CHCTEME DJIEMEHTOB.

2. Pemenue 3amay

CamocrositesibHas padora

Tema 2.3. CtpoeHue
BellleCTBA. XUMHUECKas
CBSI3b.

Conep:xanue y4eOHOro MarepuaJia

ITonsiTHEe 0 XHMHYECKOM CBA3M. THIBl XMMHYECKHMX CBS3€l: KOBaJICHTHA,
MOHHAs!, METAJNIMYECKasi ¥ BOJIOPOIHASI.

KoBanenTnasi xumMuueckasi cBsi3b. J[Ba MexaHuM3Ma oO0pa3oBaHUs 3TOH
CBSI3U: OOMEHHBIM W JOHOPHO-AKIENTOPHbIA. OCHOBHBIE IMapaMETPhl 3TOTO
THIIAa CBS3U: JJIMHA, TPOYHOCTH, YTOJ CBS3M WM BaJCHTHBIA yroj. OCHOBHBIC
CBOMCTBA KOBAJICHTHOM CBSI3U: HACHIIIICHHOCTb, MOJISIPU3yEMOCTh U IIPOYHOCTb.
DIEeKTPOOTPUIIATETILHOCTh U KJIACCH(UKAIMSA KOBAJICHTHBIX CBS3EH MO ITOMY
MPU3HAKY: TIOJIIPHAsl U HETMOJISIpHAsi KOBAJICHTHBIE CBSI3H. [10JIIpHOCTH CBS3MU U
HOJIIPHOCTh MoJIeKyJIbl. Crioco0 mepeKpbIBaHUsI AJIEKTPOHHBIX opOuTanei u

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

JIP 01- JIP 07

MP 01- MP 03
I1P6 01- IIPG 12
TPy 01- TTPy 13
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KJIaccu(pUKaIKs KOBAJCHTHBIX CBS3€H IO ATOMY NpPH3HAKY: O- U T-CBS3H.
KpaTHOCTh KOBaJICHTHBIX CBSi3el M KIACCU(PUKALUSA MX IO 3TOMY MPHU3HAKY:
OJMHApHBIE, IBOWHBIC, TPOWHBIC, MOJYTOPHbIE. THUIBI KPHUCTAUNIMYECKUX
pPEUIETOK y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE M MOJICKYJISPHBIE.
®uU3NYECKUE CBOKMCTBA BEIIECTB C ATUMH KPUCTAIIMYECKUMHU PEIIETKAMH.
HNonnass xumudyeckass cBs3b. KpaliHMM Ccioydall KOBaJIEHTHOM IOJSPHOU
cBs3u. MexaHu3M 00pa3oBaHUs MOHHOHM CBs3U. MOHHBIE KpHUCTAIIIMYECKHE
PELIETKU U CBOMCTBA BEIIECTB C TAKUMH KPUCTAJIIAMHU.

Merajinyeckass XumMu4deckass cBfA3b. OcCOObIH THN XHMHUYECKOH CBS3H,
CyUIECTBYIOUIMM B MeETaUIaX M CIulaBax. Ee oTiMuuMs W CXOICTBO C
KOBaJICHTHOM M HWOHHOM cBs3sgMu. CBOMCTBA METAUIMYECKONM CBS3H.
Mertauinueckrue KpUCTAJUIMYECKUE PEIIETKH M CBOMCTBA BEILECTB C TAaKUMHU
KpUCTaJJIaMH.

Bopopoanas xumuyeckas cBsi3b. MexaHu3m o0Opa3oBaHus Takoi cBsi3u. Ee
KiIaccupuKanus: MEXKMOJICKYJSIpHasE W BHYTPUMOJICKYJISIPHAsT BOIOPOJIHBIC
CBSI3U. MOJIEKYJISIPHBIE KPUCTAUIMYECKUE PELIETKU JJISI 3TOrO THUIIA CBS3U.
®du3nYecKre CBOMCTBA BEILIECTB C BOJOPOIHON CBs3BI0. buonoruueckas posb
BOJIOPOJHBIX CBsI3€li B OpraHU3alMu CTPYKTyp OuomonmmepoB. Exwnas
MPUPO/Ia XUMUYECKUX CBSI3€HM: HAIMUME PA3JIUYHBIX TUIIOB CBSA3EH B OJHOM
BEILIECTBE, [IEPEXO0J OJTHOIO TUNA CBSI3U B IPYTOM U T. M.

«Buabl XMMH4YECKOH CBSI3U: KOBaJIeHTHAsi (OOMEHHBII M JOHOPHO-
AKIENTOPHbIH MeXaHU3Mbl 00pa30BaHUsI), HOHHAasl, MeTA/LUIMYeCcKas,
BOJIOPOIHAS»

1. Pemenue 3aa4 Ha onpeiesIeHUE TUIIA XUMUYECKOM CBSI3H.

2. Pemrenue 3aga4 Ha HaXOXJICHHE 00OBEMHON M MAacCOBOM JOJIM KOMIIOHEHTOB
CMECH, MaCCOBOM 10U IIPUMECE.

CamocrosiTesibHas padora

Tema 2.4. CteneHn
OKUCJICHUSA

Copaep:xanue y4e0HOro MaTepuaJa

Crenenb okuciaenus. OrmnpenencHusl TMOHATHH «CTENEHb OKHUCIICHUS.
CpaBHeHI/Ie CTCIICHU OKHUCJIICHUA W BaAJCHTHOCTH. OnpeﬂeneHI/Ie CTCIICHU
OKHUCJIGHHS DJIEMEHTOB B OWHApPHBIX M OPTaHWYECKUX COCIUHEHUSX.
CocraBnenue GpopMysn OMHAPHBIX COCIUHEHHM, OOIIMI CrIOCO0 MX Ha3BaHUHU.
bunapHble coeqMHEHHS METAUIOB M HEMETAJUIOB: OKCHIBI, XJIOPHUJBI,
cynbhuasl 1 ip. CocTaBiieHne UX HOPMYIL.

CamocTosiTesibHasi padoTa

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

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- I1PG 12
ITPy O1- TPy 13
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KoHcyabTanusi mo HHIMBUAYAJIbLHOMY NMPOEKTY

CtpykTypa wuCCleqoBaTenbCckoil paboTel. TpeOoBaHUS K COIAEPKAHUIO H
odopmIteHHI0. SI3BIK U CTHIIb TEKCTA MCCIIeIOBATEILCKON paboThl. PaboTa Han
BBCACHUECM.

Tema 2.5. Knaccuduxarus
BemiecTB. [IpocTeie
BEIIECTBA.

Conep:xaHue y4eOHOro MaTepuaJia

Kanaccudukanusa Heopranmvyeckux BemiecTB. HoMeHknaTypa v Ha3BaHUE
HEOPraHMYECKUX BEIIECTB MCXOAS U3 HX XHUMHUYECKOH (GopMyssl WiIH
COCTaBJIEHUE XUMHUYECKOW (OPMYJIbI MCXOJ W3 Ha3BaHUS BELIECTBA IIO
MEXAYHapOOHOM M TpUBUAIBHOM HOMeHKiaType. [IpocTele u  cilokHBIE
BEILIECTBA. Oxkcunpl, ux knaccuduxanus. ['mapoxcuabl (OcHOBaHMS,
KHUCJIOPOACOAEpIKAINE KUCIOTHI, aMmpoTepHble TuApoKcHusl). Kucmorel, ux
kinaccudukanua. OcHoBanus, ux kiaccupukauus. Conu cpenHue, KUCIbIE,
OCHOBHBIE U KOMIUIEKCHbIE. Kpucrammoruaparsl.

Memannot. [1onoxenne METAIIOB B IEPUOIUUECKON CUCTEME U OCOOEHHOCTH
CTpoeHMs ux aToMOB. [IpocThie BemecTBa — MeTalIbl: CTPOEHUE KPUCTAIIIIOB
U METaJUIMYeCcKas XUMUYECKas CBSI3b. ODJIEKTPOXUMHUUECKHUH PsiJi HAMPSKEHUS
MeTajuioB. O0ue Gpu3nUecKrue CBOMCTBa METAJIOB U UX BOCCTAHOBUTEIIbHBIE
CBOICTBa: B3aUMOJEHMCTBHE C HEMETaulaMU (KHUCIOpPOJOM, TaJoreHamH,
Cepoil, a30TOM, BOJOPOJOM), BOJIOW, KHUCIOTaMM, pacTBOpPaMHU COJEH,
OpraHMYECKMMHU BELIECTBAaMHU (CIHUpPTamMH, TrajoreHajJkaHaMu, (HEHOJIOM,
KHUCIOTaMM), ImenodamMu. OKCHIbl U THAPOKCHIBl METAIJIOB. 3aBHCHUMOCTb
CBOMCTB 3TUX COEIMHEHUN OT CTENEHEH OKHCIEHUS METAJUIOB. 3HaueHHe
METAJJIOB B IIPUPOJE U KU3HU OPraHU3MOB.

Koppo3uss meramnoB. Ilomarne koppo3un. XuMHYecKas KOPPO3HS.
OnexkTpoxumuyeckass Koppo3us. CrocoObl 3allUThl METAIJIOB OT KOPPO3HH.
UepHas U LIBETHAsI METaJLTyprusl.

O0mme cmocodbl moy4YeHHsi MeTaJIoB. MeTtainsl B NpUpOJE.
MeTtannyprust ¥ €e BUJIbl: TUPO-, TUIPO- U JIEKTPOMETAILTYPIUsl. DIEKTPOIIN3
pacIiulaBOB M pacTBOPOB COEAMHEHHH METAJUIOB M €ro IPaKTHYECKOE
3Ha4YCHHE.

Hememannur. Ilonoxenne HemerauioB B Ilepuonmdeckoil  cucreme,
0COOEHHOCTH CTPOEHHUS UX aTOMOB. DJIEKTPOOTPULIATENBHOCTh. biiaropoiHeie
raspl. DJIEKTPOHHOE CTPOCHUE aTOMOB OJIATOPOIHBIX Ira30B M OCOOEHHOCTH UX
XUMHUYECKHX U pu3ndeckux cBoicTB. Hemeramisl — mpocTsie BemjectBa. Ux
aTOMHOE U MOJIEKYJIIPHOE CTPOCHHE HX. AutoTponusi. XMMHYECKHE CBOMCTBA

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

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- I1PG 12
[Py O01- I1Py 13
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HeMeTaUI0B. OKHUCIHTENIbHBIE CBOMCTBA: B3aUMOJECUCTBUE C METaJUIAMM,
BOZOPOJIOM, MEHEE DJIEKTPOOTPULIATEIbHBIMU HEMETaJUIaMH, HEKOTOPBIMU
CIIOKHBIMU  BEIlleCTBaMU. BoccTaHOBUTENbHbIE CBONCTBA HEMETANIOB B
peakuusx ¢ GTopoM, KUCIOPOIOM, CIOKHBIMU BEIIECTBAMU — OKHUCIUTEISIMU
(a30THOM M CepHOI KUCTOTaMH | JIp.).

OszHakoMJieHHE C OO0pa3lamMu MPEJCTaBUTENICH KJIAacCOB HEOPTaHUYECKUX
BEIIECTB.

O3nakomienue ¢ oOpa3laMH MPEACTABUTENEH KIACCOB OPraHUYeCKHX
BEIIECTB.

O3HakOMJIEHHE € KOJUIEKLIHEH py.

[Tonmy4yenue kuciaopoja u ero CBOMCTBA.

[TonyueHnue BogOpoaa U €ro CBOMCTBA.

[Tonydyenue mnacTuyeckoi cepbl, XUMUYECKUE CBOMCTBA CEPHI.
B3aumopeiicTBre METaIIOB ¢ PaCTBOPAMH KUCIIOT U COJIEH.

CaoiicTBa yriisi: aIcOpOIIOHHBIE, BOCCTAHOBUTENbHBIE.

B3aumopeicTBie NMHKA UM aJTFOMUHUS C PACTBOPAMU KHUCJIOT U IIEITOYEH.
OxkpamuBaHue IUIAMEHM KAaTHOHAMH IHEJIOYHBIX U  IIETOYHO3EMENbHBIX
METaJJIOB

«XHMHYECKHE CBOIICTBA METAJLJIOB H HEMETAJLJIOB»

1. B3auMogeiicTBre METAJII0B C BOAOM, KUCIOTAMH U COJISIMU

2. BzaumojelicTBe HEMETAIIJIIOB C MPOCTBIMH U CJIOKHBIMU BEIIECTBAMH

3. Pemenne SKCHEepUMEHTAIBHBIX 3aJad MO CBOWCTBAM XHUMHYECKUM
CBOMCTBaM METAJJIOB M HEMETAUIOB, 1O PACMO3HABAHUIO W TIOJYYCHHIO

CO€JII/IHCHPII>'I METAJIJIOB 1 HEMETAJIJIOB.

CamocrosiTesibHas padora

Tema 2.6.
OCHOBHBIE KJIACChI
HGOpFaHI/I'-ICCKI/IX Hu

OPraHn4CeCKux CoeI[HHCHI/Iﬁ.

Conep:xanue y4e0HOI0 MaTepuaJa

Boapopoanble coequmHeHust  HeMera/uioB. [lomydyeHne ammuaka H
XJIOPOBOZOPOJA CHHTE30M U KOCBEHHO. Pusnyeckue cBorcTBa. OTHOIIEHUE K
BOJIC: KUCIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl M aHruapuabl KapOoHOBBIX Kucjaor. HeconeoOpasyromme u
cojeoOpa3zyromue okcuabl. KucnoTHble okcuipl, X cBoMcTBa. OCHOBHBIE
OKCHJIbI, UX CBOWcTBAa. AMQOTEpHbIE OKCHJABI, UX CBOMCTBA. 3aBUCHUMOCTH
CBOWCTB OKCHJIOB METAJJIOB OT CTENIEHU OKUCIEHHS. AHTHIPUIBI KAPOOHOBBIX
KHMCJIOT KaK aHAJIOTM KUCJIOTHBIX OKCHJIOB.

OK 01, OK 02, OK 03,
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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KucsioTel opranuveckue M Heopranmuyeckue. Kuciorel B cBere Teopuu
NEKTPOIUTUYECKON aucconuanui. KHCIOTbI B CBETE€ NPOTOIMTHYECKON
teopuu. Knaccudukanusi opraHndeckux M HeopraHmdeckux Kuciaor. OOrurue
CBOICTBa KHUCIIOT: B3aUMOJEHCTBHE OPraHUUECKUX U HEOPTaHUYECKUX KHUCIIOT
C MeTajUlaMH, OCHOOBHBIMM U aM(OTEpHBIMH OKCHJIAMHU M TUAPOKCHUIAMH,
coimsiMu,  oOpa3zoBaHMe  CIOXKHBIX  3(upoB. OcCoOEHHOCTH  CBOWCTB
KOHIICHTPUPOBAHHOW CEPHOU U a30THOM KHUCJIOT.

OcHoBaHMsl OpraHuyecKkue U Heopranmdeckue. OCHOBaHUS B CBETE TEOPUU
ANEKTPONIUTHYECKOM aucconuanui. OCHOBaHMS B CBETE MPOTOIUTUYECKOM
teopun. Kiaccudukanusi opraHM4eCKMX W HEOPraHUYECKHMX OCHOBaHUH.
XUMHUYECKUE CBOMCTBA IIEJIOYEH M HEPACTBOPUMBIX OCHOBaHUM. CBOMCTBa
OCCKUCIIOPOAHBIX OCHOBAaHMI: aMMHaka W aMHHOB. B3anMmHOE BIHSHHE
aTOMOB B MOJIEKYJI€ aHUJIMHA.

AM¢oTepHble  OpraHMYecKHe M  HeOPraHMYecKHe  COeJMHEHMS.
AM@oTepHbIe OCHOBaHUS B CBETE MPOTOJUTUYECKON Teopuu. AM(POTEPHOCTD
OKCHJIOB U THUAPOKCUIOB IE€PEXOJHBIX METAIJIOB: B3aUMOJEUCTBUE C
KHUCJIOTaMU U 1IEJI0YaMH.

Coim. Knaccudukanmss u XuMmuyeckue cBoiicTBa cojeil. OcoOeHHoCTH
CBOICTB coJiell OpraHMYeCcKUX U HEOPraHUYECKUX KHUCIIOT.

I'eHeTnuecKkasi CBSI3b MEKIY KJIACCAMH OPraHNYeCKUX U HEOPraHMYeCKuX
coequHeHuii. [loHATHE O TeHETHYECKON CBSI3M U TEHETUYECKUX psAgax B
HEOpPraHUYECKOM M OopraHuuyeckod xumuu. ['eHernyeckue psapl MeTaia (Ha
npuMepe Kalbllusl U JKee3a), HemeTaa (cepbl U KpEeMHUS), HMEepeXOHOTO
snemeHTa (uMHKa). ['eHeTHuyeckwe psAbl W TEHETHYecKas CBSI3b B
OpraHMYecKoil XuMuu. EMWHCTBO MUpa BEIIECTB.

Peakuust «cepeOpsiHOTO 3epKajia» AJii MypaBbUHON KUCIIOTHI.
B3aumoneiicTBue pactBopa THIPOKCHAA HATPUS C KHUCIOTHBIMHU OKCHIAMHU
(okcumom  docdopa (V)), amdporepHBIMU TUAPOKCUIAMH (THIPOKCHIOM
IIUHKA).

B3aumoneiicTBue aMMmHaka ¢ XJIOPOBOJOPOIAOM M BOJOM. AHAJIOTMYHO JUIsSt
METHJIaMUHA.

B3aumoseiicTBue aMMHOKHUCIIOT ¢ KUCIOTaMu M mienodaMu. OcyIiecTBIEHUE
NEPEXO0/I0B:

Ca — CaO — Ca3(P0O4)2 — Ca(OH):

P — P205 — H3PO4
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Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

[Tonmy4yenue u cBOMCTBA YIJIEKUCIIOTO rasa.

CBoiicTBa CONSTHOM, cepHOil (pa30aBICHHOI) U YKCYCHOM KHUCIIOT.
B3aumopeiictBue tunpokcuaa Hatpus ¢ comsimu (cynbbdarom memu (II) u
XJIOPUJIOM aMMOHHUS).

«Oxcnapl. XuMHYeCKHEe CBOMCTBA OKCHI0B»

1. CocraBieHue ypaBHECHHN XHUMHYECKHUX PEAKIUN C y4aCTHEM IPOCTHIX U
CJIO’KHBIX HEOPraHUYECKUX BELIECTB: OKCHJIOB METAJUIOB U HEMETAJLIIOB.

2. PellleHne pacyeTHhIX 3a1ad.

«OcHOBaHHUSI  OpraHM4YecKkMe M  HeOpraHuvyeckue. AmM@oTepHbIe
OpPraHuyYecKue ¥ HeOPraHuvecKue coeJMHEeHH D)

1. Pa3nosxeHnue ruApoKCcHIa MEIN.

2. [lonydenne u ampoTepHbIE CBOMCTBA THIPOKCHIA ATFOMUHUS.

«Kneaorsmm»

1. [TosryueHue XJI0pOBOIOPOAA U COJITHOM KUCIIOTHI, X CBOMCTBA.
2. Ilony4yeHnue aMMuaka, €ro CBOMCTBA.

2. PelleHne pacyeTHBIX 3a1ad.

3. PaboTa ¢ 00y4aromumM U KOHTPOJIUPYIOUIMMH MaTepUalaMH.

«Cosmn. T'eHeTMYeckasi CBfI3b MEXKAY KJIacCaMH OPIraHMYeCKHX H
HEOPraHU4eCcKHX COeAUHEHH D

1. Pemenue nenovyek XuMU4eCKUX ypaBHEHUN

2. Pabota ¢ 00yyaromuMu 1 KOHTPOJIUPYIOIUMHI MaTepUaIaMu.

CamocrosiTesibHas padora

Tema 2.7. KoMmuiekcHbIE
COEIMHEHNS

Copep:xxanue y4eOHOro MaTepuaJia

Komniekcoo0pazoBanne #  KOMILIeKCHble coeanHeHusi. CrtpoeHue
KOMIUIEKCHBIX ~COEIMHEHMI: KOMIUIEKCOOOpa3oBaTeilb KOOPAMHALMOHHOE
YHUCIIO, JIMTaHJbl, BHYTpeHHsAs W BHemHss cdepbl. Krnaccuduxamms
KOMIUIEKCOB:  X€JaTbl, KAaTUOHHbIE, AaHUOHHBIE U  HEUTpaJbHBIE,
aKBaKOMIUJIEKCHI, aMMHaKaThl, KapOOHWIB MeTaioB. HomeHknaTypa
KOMIUIEKCHBIX COEIMHEHMH W UX XHMMHYECKHe CBOWMCTBa (Ha mpuUMepe
THIPOKOMILJIEKCOB ILIMHKA W alOMUHUHUSA). Jlucconuanusi KOMIUIEKCHBIX
coenquHeHuil. IlomyueHne KOMIUIEKCHBIX OpPraHMYECKMX M HEOPraHWYEeCKUX
COCTUHEHU.

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

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- I1PG 12
ITPy O1- TPy 13
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ITpogeccnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE

3HaueHUEe KOMIUIEKCHBIX COEAMHEHHWH W UX poib B npupojne. [IpumeHeHue
KOMIIJIEKCHBIX COCIMHEHUN B MEIHULIMHE.

CamocrosiTesibHas padora

Tema 2.8.
XHUMHUYECKUE PEAKIIUU.

Conep:xaHue y4eOHOro MaTepuaJia

[lonatne o xumuueckod peakuuu. Peaknuu, wnaymue 0e3 U3MEHEHHUs
KAueCTBEHHOI0 COCTaBa BEIIECTB: AJUIOTPONM3AlMs U HM30MEpHU3aLusl.
Peakuuu, uaynie ¢ M3MEHEHUEM COCTaBa BEIIECTB: IO YUCILy M XapakTepy
pearupyromux ¥ 00pa3yOLIMXCs BeUIecTB (Pa3loKeHUs, COCAMHEHUS,
3aMelleHus, OOMeHa); IO M3MEHEHHUIO CTElEeHEH OKUCIIEHUS 3JIEMEHTOB
(OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE U HEOKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakmum); 1o TeroBoMy 3hdeKTy (3K30- M IHAOTEPMHUYECKHE); 10 daze
(roMo- M reTeporeHHbIe); 10 HANPABJICHUIO (0OpaTUMBbIe M HEOOpATHMBIE); 110
UCIIOJIb30BAaHUIO KaTaau3aTopa (KaTaJIUTHYECKHe M HEKATAIMTUYECKHE); I10
MeXaHU3My (paJuKajabHbIE, MOJEKYJISPHBIE U HOHHBIE).

BeposiTHOCTH NMpOTEKAHUSI XUMHUYECKUX peakuuil. BHyTpeHHss1 sHeprus,
sHTanbIuA. TeruioBol 3¢ddekr xumuueckux peakuuii. Tepmoxumudeckue
ypaBHeHus. CTaHJapTHas SHTAJIBIUS PEaKUil 1 00pa30BaHuUs BEUIECTB. 3aKOH
I'. K. I'ecca u ero cienctBus. DHTPONUS.

Cxopoctb xumMu4eckux peakuuii. [Tonstue o ckopoctu peakuuit. CKOpocTb
IrOMO- ¥ T'€T€POreHHON peakuuu. JHeprus akTuBaluu. DakTopsl, BIUSAIOLINE
Ha CKOPOCTh XUMHYECKOM peakuuu. [Ipupoma pearupyrommx BelIECTB.
Temneparypa (3akoH Banr-I'opda). Kounenrpaums. Karanuzaropsr u
KaTaju3: TOMO- U F€TepOTreHHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHHE C
HEOPraHWYECKUMH KaTalu3aTopaMu. 3aBHCHUMOCTb CKOPOCTH pEaKLHUHd OT
MMOBEPXHOCTH CONPUKOCHOBEHHUS Pearupyromnux BemecTs.

OO0paTuMOCTh XMMHYECKHX peakumii. XumMnueckoe papHosecue. [lonsartue
0 XMMHMYECKOM paBHOBecHU. PaBHOBECHblE KOHIEHTpauuu. JIMHAMHYHOCTDH
XMMHUYECKOTO paBHOBeCHs. DaKTOpHl, BIMUAIOIINE HA CMEIEHUE PaBHOBECHS:
KOHIICHTpalus, JaBjieHue, remneparypa (npunmmn Jle [larense).

CamocTosiTesibHasi padoTa

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

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- I1PG 12
[Py O01- I1Py 13

Tema 2.9.
JlucniepcHbIE CHUCTEMBI.

Conep:xanue y4eOHOro MaTepuaJia

IlonsiTne o qucnepcHbIX cucremax. Krnaccudukanus AUCIEPCHBIX CUCTEM B
3aBUCUMOCTH OT AarperarTHoro COCTOSIHMSL JHUCHEPCHOHHOW Cpenbl |
aucnepcHoil (aspl, a Takxke MO pasMepy MX vactuil. I'pyGonucnepcHbie

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

JIP 01- JIP 07
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CHCTEMBI: SMYJIbCUU U CYCHEH3UU. TOHKOAMCIIEPCHBIE CUCTEMBI: KOJUIOMIHbIE
(30;l1 M TEnM) M UCTUHHBIE (MOJIEKYJISIPHBIE, MOJIEKYJSIPHO-UOHHBIE H
noHueie). Opdexr Tunmansa. Koarymsuus B KOUIOMIHBIX pacTBOpax.
Cunepesuc B reisx.

3HaYeHMe JAWCNEPCHBIX CHCTEM B JKHBOW M HEXXHBOW mnpupoae H
NPAKTHYECKOH KM3HHM YeI0BeKa. OMYJbCUU U CYCIIEH3UU B CTPOUTEIBLCTBE,
IUILEBON MTPOMBIIIEHHOCTH, KOCMETUKE. BHoornueckue u TeXHOJIOTn4ecKrue
301M. 3Hau€HUE TeJell B OpraHu3aluu >KMBOW MaTepuu. buosornyeckue,
nMIeBble, KocMeTndyeckue rend. CuHepe3uc Kak (akTop, OnpeAesstomui
CPOK FOJJTHOCTH IPOAYKIMHM HAa OCHOBE TeJeil.

[Tomyuenue cycneH3uu cepbl U KaHU(OIIH.

[omyuyeHne aMyIbCUU PACTUTEIBHOTO Macia u OeH3071a.

[onyuenue 30151 kpaxmaia. [losryueHue 30515 cepbl U3 THOCYJIb(haTa HATPUsl.

IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COJIEPKAHNIE

OMyJbCUHM U CYCIEH3UU B MEIUIIMHCKOW NPOMBIIUIEHHOCTH. MeaunuHcKue
30J1M. 3Ha4YeHHe Tejiell B OpraHu3aluy >KMBOM MaTtepuu MeauIMHCKHUE Teiu.
CBepThIBaHHE KPOBU KaK OMOJIOTHYECKUI CHHEPE3HC, €r0 3HAYCHHE.

CamocrosiTesibHas padora

KoHcyabTanusi Mo HHIAMBUAYAJIbHOMY MPOEKTY
PaboTa Hag ocHOBHBIM cojiep:kaHreM padoThl. COCTaBIICHHE TE3UCOB TEKCTA.
OdopmieHne TeKCTOBOM YacTH pabOThI 10 TPEOOBAHUAM y4eOHOTO 3aBEICHUS

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

Tema 2.10.
PacTtBOpBI.

Conep:xanue yueOHOro MaTepuaJia

IlonsaiTue o0 pacrBopax. ®Du3MNKO-XMMHYECKas IPUPOJA PAaCTBOPEHUS U
pacTBOpoB. B3ammopeilicTBue pacTBOpUTENss M PACTBOPEHHOI'O BEIECTBA.
PactBopumocTh BemiecTB. CriocoObl BBIpaKE€HUS KOHIIEHTPALMM PacTBOPOB:
MaccoBas J10J1s1 paCTBOPEHHOT'0 BellecTBa (MPOLIEHTHAs ), MOJIIPHASL.

Teopusi 3JieKTpoIUTHYECKOH aucconmanuu. MexaHu3sM JAMCCOLMAlUU
BEIIIECTB C Pa3IMYHBIMU THUIIAMU XUMHUYECKUX CBs3ei. Bkilaa pycckux ydeHbIx
B pa3BUTHE MPEACTABICHUI 00 IEKTPOIUTHYECKON quccorranui. OCHOBHBIC
NOJOXKEHNU  TEOPUM  AJIEKTPOIMTHYecKol  nuccoumanmu.  CreneHb
ANEKTPOIUTUIECKON TUCCOIMAaUU U (GaKTOphl ee 3aBUCUMOCTU. CHIIbHBIE U
cpeaHue 3eKTpoiauThl. JIucconuanus Boasl. Bogopoauslil nokaszarens. Cpena
BOJIHBIX PAacTBOPOB 3JIEKTPOJIUTOB. Peakiuu oOMeHa B BOJHBIX pacTBOpax
JIEKTPOJIUTOB.

I'maposus kak o0MeHHbIN npouecc. HeoOpaTuMeblil rTupoIn3 OpraHuyecKux

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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U HEOPraHWYECKUX COCIUHEHUHM M €ro 3HAa4YeHHE B IPAKTUYCCKOU
NesITeIbHOCTH uenoBeka. OOpaTumblii Tuaponu3 coned. CTymneHdaTbli
runpoaus. IlpakTnueckoe nmpuMeHeHHe THapoan3a. ['MaApoIn3 OpraHuYecKux
BemiecTB (OeNKOB, KHPOB, YTIJIEBOAOB, MNOJHHYKIeOTHIOB, AT®D) u ero
Ouosiornyeckoe M TMpakTUUecKoe 3HadeHue. OMblieHue xupoB. Peakuums
TepUPHUKALHH.

CpaBHeHHE 2IEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB.

CmeleHre paBHOBECHS TUCCOLUAIIMN CIIA0BIX KHUCIIOT.

WHauKkaTOphl 1 N3MEHEHNE UX OKPACKHU B Pa3HBIX CPENAX.

CepHOKHUCIBINA U (pepMEHTATUBHBIN TUAPOIIU3 YTIIEBOIOB.

I'mpponn3 kapOoHATOB, Cynb(ATOB M CHUIMKATOB IIEJIOYHBIX METAJLIOB;
HuTparoB cBuHUA (II) o nuHKa, XJ1I0pHUIa aMMOHUS.

XapakTep JUCCOLUalUy Pa3IndHbIX THAPOKCUIOB.

[IpuroToBieHue pacTBOPOB Pa3JINYHbIX BUJIOB KOHIIEHTPALIUU

«Peakuuu HOHHOTO 0OMEHA»

1.CocraBneHue peakuuii HOHHOro obOmeHa. OOpaTumble W HeEOOpaTHMBbIE
peaKIuy HOHHOTO OOMEHa.

2. Pabota ¢ 00yyaromuMu 1 KOHTPOJIUPYIOIIUMHI MaTepUaIaMu.

«I'maposm3s»
1. Pemenue 3a1a4 Ha onpesesieHle TUIA Iposn3a U PH-cpensl pacTBOpOB.
2. PaboTta ¢ 00yyaromuMu 1 KOHTPOJIUPYIOIUMHI MaTepUaIaMu.

«Cnoco0bl BbIPaKeHUS] KOHLUEHTPALMH PACTBOPOB: MaccoBasi J0JIfl
PAaCTBOPEHHOrO0 BelecTBa (MIPOUEHTHAsS ), MOJISPHAS»

1. Pemrenne OKCIICPUMCHTAJIBHBIX W PACUCTHBIX 3aJa4 Ha BbIYHUCICHUC
MacCOBOM JI0JIM U MAacChl BEIIECTBA B PACTBOPE.

2. Pabota ¢ 00yyaroummMi 1 KOHTPOJIUPYIOIIMMH MaTepHaIaMu.

«CMemInBaHue PACTBOPOB Pa3HO KOHIEHTPALUM»

1. Pemrenne OKCIICPUMCHTAJIBHBIX W PaCUYCTHBIX 3aJa4 Ha IMPUTOTOBJICHHUC
PacTBOPOB (CMEIIMBAaHUE PACTBOPOB PAa3HOM KOHIICHTPALIUH).

2. Pemenmne OKCHICPUMCHTAJIBHBIX W PaCUYCTHBIX 3aJad Ha MOJIPHYIO
KOHIICHTPALIUIO PACTBOPOB.

3. Pabota ¢ 00yyaroummMu 1 KOHTPOJIUPYIOIIMMH MaTepHaIaMu.

CamocTrosiTesbHasi padora

Tema 2.11. OKUCIUTENBHO-
BOCCTAHOBHUTEJIHHBIE

Conep:xanue y4e0HOIr0 MaTepuaJia

OKHCJIUTEIbHO-BOCCTAHOBHUTEILHbIE PCAKIIUHA. CrerneHb  OKHCIICHUS.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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PEaKIMH.
DNEKTPOXUMHUUECKHE
MIPOLIECCHI.

BoccranoButenu u okucnurenu. OKucIeHHe W BOCCTaHOBICHHE. BakHeiimme
OKHCJIMTEIMN U BOCCTAHOBHUTEIHN. BocCcTaHOBHUTEIBHBIE CBOMCTBA METAIIOB —
npocThix BemecTB. OKHUCIHUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOMCTBA
HEMETAJJIOB — MPOCTHIX BellecTB. BoccTaHOBUTENbHBIE CBOMCTBA BEILIECTB,
00pa3oBaHHBIX JIEMEHTaMH B HU3IICH (OTPUIIATEILHOM) CTETIEHH OKUCIICHUS.
OKuCIUTENbHBIE CBOWCTBA BEHIECTB, OOPAa30BAHHBIX JJIEMEHTAMU B BBICIICH
(TIOJTOKUTEIIBHOM ) CTEIICHU OKHCJICHHMS. OxucinuTeIbHbBIC u
BOCCTAHOBUTEJIHHBIE CBOWMCTBA BEIIECTB, OOPA30BAHHBIX JJIEMEHTAMH B
MIPOMEKYTOUYHBIX CTETICHSAX OKUCIICHHUS.

Knaccupurkauuss 0KMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. Peakuun
MEKAaTOMHOTO M MEXMOJIEKYJIIPHOIO OKHCJICHUS-BOCCTAHOBJICHUs. Peakiuu
BHYTPHUMOJIEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS. Peakium
CaMOOKHCJICHHUS-CAMOBOCCTAHOBJICHHS (JTUCIIPOTIOPITMOHUPOBAaHMS). MeToapl
COCTaBJICHUS  yPaBHEHUW  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIUM.
Meron  anekTpoHHOro OanaHca. BiusHme cpembl Ha - MPOTEKaHUE
OKHCIUTEIHHO-BOCCTAHOBUTEIBLHBIX MPOIIECCOB.

XuMUYeCKHe MCTOYHHUKHM TOKa. OIJIEKTPOJHBbIE MOTCHIHWAbl.  Psjg
CTAaHJAPTHBIX  AJIEKTPOJHBIX  MOTCHIHAIOB  (JIEKTPOXUMHUYECKUU Pl
HaIpsHKEHUH MeTauioB). ["albBAaHUYECKHE AJIEMEHTBI U IPUHIIUATIBI UX paOOTHI.
CocraBiieHHe TallbBAHUYECKUX IeMeHTOB. OOpa3oBaHue TaTbBaHUICCKUX Map
MpU XUMUYECKUX mpolieccax. ['aJpBaHUYECKUE 3JIEMEHTHI, MPUMEHAEMBbIE B
JKU3HU: CBUHIIOBAasl aKKyMYJISITOpHasl OaTapes, HHKeElb-KaJMHUEBbIC OaTapew,
TOILJIMBHBIE DJIEMEHTEI.

DJIeKTPOJIM3 PACIIAaBOB M BOJHBIX PACTBOPOB 3J1eKTPOJMTOB. [Ipoieccsl,
MPOUCXOMSIIIME Ha KaToA€ U aHoAe. YPaBHEHUS JJICKTPOXUMUUYECKUX
MPOIIECCOB. DJIEKTPOJU3 BOJHBIX PACTBOPOB C HMHEPTHBIMHU AIJIEKTPOJAMHU.
DJIEKTPOJIN3  BOJHBIX  PAacTBOPOB C  PAacCTBOPUMBIMHM  DJIEKTPOJAMHU.
[IpakTueckoe mnpuMeHeHHe »diekTposinza. [IpakThueckoe NpPUMEHEHHE
3JIEKTPOJU3a JJIsl TOJYYEHHS IIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX METAIIIOB U
AJTFOMMHUS.

BzaumopeiicTBie MEeTaNIOB C HEMETA/UIaMH, a TakKe€ C pacTBOPaAMM COJIEH U
pacTBOpamMu KUCIIOT.

BzaumopeiictBue cepHOil M @30THOU KUCTIOT C MEJBIO.

OKHCIUTENBHBIE CBOMCTBA IEPMaHTaHaTa Kajlusl B Pa3IUYHbBIX CpeJiax.

HpaKTI/I'lCCKOC 3aHATHE <<3J'leKTp0.]'II/I3 paciyiaBOB 1 BOAHBLIX pPacCTBOpPOB

JIP 01- JIP 07
MP 01- MP 03
IIP6 01- TIPG 12
TPy 01- TTPy 13
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3J1eKTPOJIUTOBY»
1. Pemenue 3anau no teme «IEKTPOIU3»
2. Pabota ¢ 00ydJarommMu 1 KOHTPOIUPYIOIUMH MaTepraIaMHu.

CamocrosiTesibHas padoTa

KoHcynabTanusi Mo HHAMBUAYAJIbLHOMY MPOEKTY 2
3aKTIOYMTENbHBIA  dTal  pabdoThl Haj TMpoekToM. [loAroTroBka BBIBOIOB
(3aKITI0YEHHS) IO PEe3yJIbTaTaM BBITOJHEHUS paOOThI
Tema 2.12. Conep:xanue y4eOHOro MaTepuaJia 10 OK 01, OK 02, OK 03,

XUMUS JIEMEHTOB.

S-Onemenmuol

Boaopoa. JIBolicTBeHHOE MMOJIOKEHUE BOJOPOJIa B MEPUOJAMYECKON CHUCTEME.
Mzotonel Bomopoaa. Tspkenas Boga. OKUCIUTENBHBIE U BOCCTAHOBUTEIbHBIC
CBOMCTBa BOJOPO/JA, €ro NMOJIydYeHUE U IpuMeHeHne. Poiib Bogopoaa B )KUBOM
¥ HeXUBOW mpupone. Boma. Poib BOABI Kak CpemooOpas3yromero BemecTBa
KJIETKH. DKOJIOTMYECKHE aCIIEKThl BOJOMOIb30BAHMSL.

JuemenTbl IA-rpynnbl. lenounsle metamibl. OOmias XapakTepuUCTHKA
HIEJIOYHBIX METAJJIOB Ha OCHOBAHMM NosioxkeHus B [lepuoanueckoil cucreme
anemenToB /. 1. Menneneesa u ctpoerus atoMoB. [lonyuenue, pusndeckue u
XMMHUYECKHE CBOMCTBA IIEJIOYHBIX METaioB. KaTHOHBI 1IETOYHBIX METAJJIOB
KaK BaXKHEWIas XxuMuyeckas (hopMa WX CyIIeCTBOBaHUS, PETYJISATUBHAS POJb
KaTHOHOB KaJIUS W HATPHs B )KUBOU KiieTke. [IpupoHbie coeMMHeHNs HAaTpus
U KaJlus, UX 3HaYEHUE.

Juementbl IIA-rpynmel. OOmiast XapakTepUCTHKa IIE€IOYHO3EMENbHBIX
METaJUIOB M MarHusi Ha OCHOBaHUM mosioxkeHusi B llepuoguueckoit cucreme
aneMmeHToB /. 1. MeHnneneeBa u ctpoeHust aroMoB. KallbIiuii, €ro nojiy4eHue,
(u3nueckue U XMMHYECKUE CBOICTBa. BakHelIe COeAMHEHNS KalbLUs, UX
3Ha4YeHHE U MpuMeHeHne. Kanpiuii B mpupoe, ero Ouoisorundeckas poiib.
p-Onemenmuol

ANOMUHUN. XapaKTEpUCTHUKA aJIIOMUHUS HAa OCHOBAHUU TIOJIOKEHHUS B
[lepnonuueckoii cucreme snemenToB Jl. 1. MenneneeBa u cTpoeHus: aroma.
[Tonyuenue, pusnyeckne M XUMUYECKHE CBOWCTBA amtoMHUHHS. Bakneimne
COEIMHEHUS aJFOMUHUSA, UX CBOMCTBA, 3HaU€HHE U npuMeHenue. [Ipuponnsie
COCTMHECHUS ATFOMUHUS.

d-Onemenmor

OcoOennoctu ctpoenus aromos d-anementoB (IB-VIIIB-rpynm). Measb, nHHK,
XpoM, JKele30, MapraHell Kak TMpOCThIe BeNIeCTBA, HUX (Qu3uueckue W

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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XUMHUYECKHE CBOMCTBAa. HaxokIeHue »5TUX METaJuIoB B MPHUPOAE, HUX
nosrydeHue u 3HaueHne. CoequHeHust d-371€MEHTOB C Pa3TUYHBIMU CTEIICHIMU
OKHUCJICHHS. XapakTep OKCHUIOB M THUAPOKCHUIOB OSTHUX DIEMEHTOB B
3aBUCHMOCTH OT CTETICHH OKHCIICHHS METaJlIa.

OaemeHThl IVA-rpynnsl. O0mas xapakTepUCTUKA 3JIEMEHTOB 3TOW TPYIIIHI
Ha OCHOBAaHUM MX nOJIokeHUs B llepuonmueckoin cucreme snemenros 1. .
MenzeneeBa M CTpOEHUsS] aTOMOB. YTiepoJ U ero amiorponus. CpoilcTBa
QJUTOTPOITHBIX MOTU(PUKALIUN YTIepoa, NX 3HaUCHUE U MpuUMeHEeHHEe. OKCHIbI
U TUIPOKCHUIBl YTIEpOoAa U KpPEeMHHUS, MX XHUMHUYeckue cBoiictBa. Conu
YTOJBHOM M KPEMHMEBBIX KHUCJIOT, UX 3HaueHUe U npumeHeHue. CTexio u
CWJIMKaTHasE MPOMBINUIEHHOCTh. [IpupomooOpasyromas poib yriaepoia uis
JKUBOU M KPEMHMUS JUIsl HEKUBOU PUPOIBI.

Yruepoa u kpemuuii. O0mias XxapakTepUCTHKa HA OCHOBAHUU MX MOJOXKEHUS
B llepuognueckoii cucreme [I. 1. MenneneeBa u ctpoeHust aroma. [Ipocteie
BellecTBa, 0Opa3oBaHHbIE ATHUMH djeMeHTaMU. OKCHUIbl U TUIPOKCHUIBI
yriepoja U KpeMHus. BakHeWllne cOolu yroJbHOM U KPEMHUEBOW KHUCIOT.
CunukaTtHasi IPOMBIIUIEHHOCTb.

JaeMenTbl VA-rpynnbl. OOmias xapakTepuCTHKa 3JIEMEHTOB 3TOH TPYIIIbI
Ha OCHOBAaHMM UX moJioxkeHus B Ilepuogmueckoit cucreme snementoB /[. U.
MenneneeBa u ctpoeHus aToMoB. CTpOEHHE MOJIEKYJIBI a30Ta U aJNIOTPOIHBIX
Moaudukanuii  Gochopa, uX (PUIMUECKHE M XHUMHUYECKHE CBOMCTBA.
Bonoponusie coenuaenus aneMeHToB VA-rpymmbl. Okcuabl a3ora u pocdopa,
COOTBETCTBYIOIIKE UM KHCIOThI. Coiu 3TuX KuciaoT. CBOICTBA KHCIOPOAHBIX
coeanHeHui a3ota u pocdopa, X 3HaAYCHHE U IpUMEeHEeHHe. A30T U Gocop B
npupojie, uX OHoJIoruuecKast poib.

Xanabkorenbl. OOIas XapakTepUCTHKAa XaJbKOT€HOB HAa OCHOBaHUU HX
nonoxenuss B Ilepuogmueckoit cucreme snementoB JI. U. MenneneeBa u
CTpOEHUsSI aTOMOB. XaJIbKOT€Hbl — TMPOCTHIE BeEIIeCTBA. AJLIOTPOIHUSI.
CtpoeHune MOJeKyJ aNIOTPOMHBIX MoAu(UKaIuil U ux cBoicTra. [lomydyenue
U TpUMEHEHHE Kuciopoga ¢ cepbl. XalbKOT€HBl B TPHUPOAE, HUX
Ouosoruueckas pob.

TI'anorennl. O0mas XapaKTEPUCTHKA TAIOTCHOB Ha OCHOBAHHH MX TTOJOXEHUS
B Ilepmonnueckoir cucreme nsnementoB [[. M. MeHnneneeBa u cTpoeHus
aToMOB. ['ajloreHbl — MPOCTHIE BEIIECTBA: CTPOECHUE MOJIEKYJI, XUMHUYECKUE
CBOIICTBa, MMOJIyYeHUE U IpUMeHeHue. BaxkHeliue coeJMHeHHsI TaJIOreHoB, UX
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CBOICTBA, 3Ha4YeHue. ['anorensl B nmpupoje. bruosornyeckas pojb rajJoreHos.

IIpodeccnoHAIBHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

Menuko-0uoaoruyeckas poiib s-2JIeMEHTOB, p-2JIeMeHTOB, d-Di1eMeHTOB

«H3yvyeHune CBOWCTB MPOCTHIX BEMIECTB M COeTHHEHU p- U 0-371eMEeHTOB»
1. [TomydeHne TUAPOKCUIOB ANFOMUHUSA, MEAM U Kele3a, U HCCIeA0BaHNE UX
CBOMCTB.

2. Pabota ¢ 00y4JaronuMu 1 KOHTPOJIUPYIOIIUMHI MaTepUAIAMHU.

«p-3j1eMeHThI: Yriepoa. Kpemunii. Azor. ®@ochop».
1. [Toy4yeHnue u UccieJOBaHUE CBOMCTB OKCHIIOB CEpHI, yriaepoaa, pocdopa.
2. PaboTa ¢ 00yJarmuMi U KOHTPOJIHPYIOIUMH MaTepUaATIaMH.

CamocrosiTesbHasi padora

Tema 2.13. Xumus B ObITY
Y IIPOM3BOACTBEHHON
NesTeIbHOCTH Y€JI0BEKa

Copep:xkaHue y4e0HOIr0 MaTepuaJa

XuMHSA M NPOU3BOACTBO. XHUMHUYECKAs NPOMBILIIEHHOCTh U XUMHUYECKHUE
TexHOoJIOTHH. ChIpbe ISl XUMHYECKOW MPOMBIIIIIEHHOCTH. Bota B XuMmuueckoi
MPOMBILUIEHHOCTH. JHEpPrusi AJid XUMHUYECKOro Mpous3BoAcTBa. Hayunbie
MPUHLMIIBI XUMUYECKOIO MPOM3BOACTBA. 3allUTa OKpPYXarollel cpeasl M
oXpaHa TpyJla TIpU XUMHUYECKOM Mpou3BOACTBE. (OCHOBHbIE CTaauU
XUMUYECKOTO Mpou3BoacTBAa. OOIIMEe TPEACTAaBICHHUS O TMPOMBIILICHHBIX
crocobax MOMy4YeHHs] XUMHYECKHX BEIIeCTB (Ha MpHMepe MPOU3BOJICTBA
aMMHMaKa, CepHOM KUCI0Th). CpaBHEHHE MPOU3BOJICTBA aMMHAaKa U METaHOJIA.
XuMHsI B CeJbCKOM XO3siiicTBe. XuHMH3aIUs CEIbCKOI0 XO35MCTBA U €€
HanpasieHud. PacTeHuss W 1No4YBa, MOYBECHHBIM MOTJIONIAIOIMIMN KOMIUIEKC.
Yno0penus u ux knaccudpukanus. Polb HEOPraHUYECKUX BEIIECTB B KAYECTBE
MUHEpAJIbHBIX YyJI0OpeHuid, yiayumwurenedl mousbl. CocTaB MHHEpPaIbHBIX
yaoOpeHuit W uX NpPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa TOYBHI H €€
pa3HOBUAHOCTH. B3ammocBs3p cocTaBa yAoOpeHMH M WX BIMSHHUS Ha
BET€TATUBHBIE CBOMCTBA M IUIOJOHOILICHHE PACTEHUM. XUMUYECKUE CPENICTBA
3alIUThl pacTeHuil. OTpUIaTEIbHBIE MOCIEICTBUS TPUMEHEHUS IECTULINIOB U
060opnba ¢ HUMH. XUMHU3AIHS )KUBOTHOBOICTBA.

XuMHUSA ¥ 3KOJ0rUsl. XUMUYECKOE 3arpsi3HEHUE OKpyxKaromiel cpeasl. OxpaHa
ruapocdepsl OT XUMUYECKOTO 3arpsi3HeHus. OXpaHa MOYBBl OT XUMHUYECKOTO
3arpsizHeHUs. OxpaHa aTtMochepsl OT XHMHUYECKOTO 3arpssHeHus. OxpaHa
¢baopel U payHBl OT XMMHYECKOTO 3arpsi3HEHUs. BHOTEXHOJOTHS W TEeHHas
WHXKEHEPUSL.

XuMHSA U NIOBCEIHEBHAS KU3HDb Yes10BeKa. Morollue 1 YUCTAIINE CPEACTBA.

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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CpenctBa 60psOBI C OBITOBBIMU HaceKOMBIMU. CpencTBa JTUYHOW TUTHEHBI U
KOCMETUKU. XuMHA H IUm@a. MapKUpOBKM YIAKOBOK IUIIEBBIX H
THTHCHHYECKHUX TPOYKTOB M YMEHHE UX YHTATh. DKOJIOTHS YKHJIHIIA.

IIpodeccnoHAIBHO-OPHEHTHPOBAHHOE COJIEP/KAHNE

XumMus 1 MeAUIUHA. XUMHS U T€HETHKA YEJIOBEKA.
JNomamnsisi  anteka. JlekapcTBeHHbIe TIpemapaTtbl M HX 0e30macHoe
HCIOJIb30BAHMUE.

«XUMHUYECKH aHAJIHU3 P00 BOALD)

1. IlomyueHue XKeCTKOW BOIbl M HU3YYEHHE €€ CBOWCTB. YCTpaHEHHE
BPEMEHHOH U IIOCTOSIHHOM KECTKOCTH.

2. KuCIIOTHOCTB M 1IEN0YHOCTD BOJBI, pH cpeasl 1 METOBI €€ OIIpeIEICHMS.

3. CocraBieHue YpaBHEHHUIl peaklMii, MPOTEKAIOIIUX IpPU OIpPEIeICHUN
KHUCJIOTHOCTH/ IIIEIOYHOCTH NMPOO BOBI.

«KayecTBeHHBIH XUMHUYECKUH COCTAB NPOAYKTOB NUTAHUSD)

1. OpraHudyeckue M HEOPraHMYECKHE BEUIECTBA, BXOJAILIUE B COCTaB
npoayKToB nuTaHus. OnpeneseHue cocraBa Ol Ha COIAEpXKAaHHUE MAKpO U
MHUKPO3JIEMEHTOB.

2. Hzyyenume mpemIOKEHHBIX TMpenojaBaTesieM OJfog Ha  TPEeIMeT
XMMHUYECKOIO COCTaBa, OINpPENEICHHE JOJEH OT CYTOUYHOM HOPMBI MAKpO U
MHUKPO3JIEMEHTOB B YKa3aHHOM OJItofI€.

CamocTosiTesbHasi padoTa

KoHncyabTanus no uHIANBUAYAJIbHOMY IIPOEKTY

[ToaroroBka mpe3eHTAMOHHBIX MATEpUATIOB, MOJATOTOBKA pedH (JI0KIaga) K
3amuTe MpoekTHoU padoThl. TpeboBanus k noknany. [Tonbop HarmssAHOCTH.
Kynerypa BBICTYTUICHHUS. Jloruka MOCTPOEHUS BBICTYTUICHUS
[Icuxonornyeckuii acleKT TOTOBHOCTH K BBICTYIIJIEHUIO.

JAnddepennupoBaHHbIi
3a4yer

Conep:xanue y4e0HOIro MaTepuasia

KoHTpoisb npoiiieHHOro MaTepuaa.

CamocTrosiTeqbHasi padora

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

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

3amuTa HHAMBUAYAJIBHOIO MPOEKTA
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MakcumajibHasl yueOHasi Harpy3ka (Bcero 4acoB) 180

Oobs13aTesIbHAs ayAUTOPHAS Y4eOHAasi HATPY3Ka (BCEro 4acoB) 156
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3. YCJOBUS PEAJIM3AIIUM PABOYEN TPOI'PAMMBI YYEBHOI'O
NPEIMETA
3.1. Tpeb6oBaHUs K MATEPUATbHO-TEXHHYECKOMY 00ecredeHuIo
e yueOHBIC AayOUTOPWUU [UII TIPOBENCHUS 3aHATANA BCEX BHJIOB,
NPEIYyCMOTPEHHBIX ~ y4eOHBIM  IJJAHOM, B TOM YHCJE TPYINIOBBIX U
WHIUBUTYaIbHBIX KOHCYJbTAIlUH, a TaK)Ke JJIs MPOBEACHHS TEKYIIET0 KOHTPOJIS,
MIPOMEKYTOYHON aTTECTAIlMH, OCHAIICHHBIX OOOpPYJAOBAaHHMEM W TEXHHUYCCKUMHU
CpelICcTBaMH OOYYCHHS: CTOJBI YYCHHUYECCKHE, CTYyJbS YUYCHHYECKHE, J0CKa
ayouTOpHas, CTOJ  JUIA  TIperojaBarensi, ydeOHO-HarisgHble  IMOcoOus,
TEMaTHYECKHE CTCHNIbI, KOMITBIOTEPHAs TEXHHWKA, MYJIbTUMEIUIHBIC CHCTEMBI U
IKpaH;
® IOMEIICHHS i OpraHW3allid CaMOCTOSITEIbHOW ¥ BOCIHTATEIILHOMN
paboOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOH C BO3MOXXHOCTHIO MOJIKIIOUCHUS K
nH(OPMAITMOHHO-TEIICKOMMYHUKAITMOHHOM cetn « ITHTepHETY.

3.2. HupopmanuoHHOe odecnedyeHre peau3auu NporpaMmmbl

3.2.1. OcHoBHas JauTepaTypa

1. Xumus: 10-i knace: yrmyOnénnbiii ypoBens: yueOHuk / B. B. Epemun, H. E.
Ky3bmenko, B. W. Tepenun, A. A. Jlpo3mos, B. B. Jlynun - Mocksa:
[Tpocsemenne, 2023. - ISBN 978-5-09-107226-6. - Tekct: anextponnsiit // IbC
"KoHCynbTanT cTyaeHTa'": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBNP97850910722661.html

2. Xumus: 11-i1 knace: yrimyOnénnsiil ypoBenb: yueonuk / B. B. Epemun, H. E.
Kyssmenko, A. A. [Ipo3nos, B. B. JIyaun - Mocksa: [IpocBemenne, 2023. - ISBN
978-5-09-107469-7. - Texct: anextponHslii // ObC "KoHcynbTanT cTyaeHTa:
[caiiT]. - URL.: https://www.studentlibrary.ru/book/ISBNP97850910746971.html

3.2.2. lonoJHUTEIbHAS JIUTEPATypa

1. babkoB, A. B. Xumus: yueOnuk / A. B. babkos, T. U. bapabanora, B. A.
ITonikoB. - MockBa: '90TAP-Meauna, 2020. - 352 c.: min. - 352 c. - ISBN 978-5-
9704-6149-5. - Tekcrt: anextpoHHsiit / OBC "KoHcynbTaHT CTyleHTa»: [calT]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785970461495.html

2. babkos, A. B. O6mias u Heopranuveckas xumus: yueOHuk / A. B. ba6kos, T. W.
bapabanoBa, B. A. [lonkos. - 2-e u3x., uctp. - Mocksa: [90OTAP-Menua, 2022. -
384 c. - ISBN 978-5-9704-6784-8. - Tekcr: aneKTpOHHHﬁ // 9BC "KoHCynbTaHT
CTyneHTa'": [caitT]. URL.:
https://www.studentlibrary. ru/book/lSBN9785970467848 html

3. babxkos, A. B. O6mras n Heoprannveckas xumus: yueonuk / A. B. baokos, T. U.
bapabanoBa, B. A. Ilonkos. - 2-¢ u3a., ucnp. - Mocksa: [ D0OTAP-Menua, 2022. -
384 c. - ISBN 978-5-9704-6784-8. - Tekcr: aneKTpOHHLIﬁ // 9bC "KoHCynbTaHT
cTyaeHTa': [caiiT]. URL.:
https://www.studentlibrary. ru/book/lSBN9785970467848 html

3.2.3. CoBpemenHble npodeccuoHATIbHbIEe 0a3bl JAHHBIX 1 HHGOPMALIMOHHbIE
pecypcbl cetu UHTEpHeT:
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. Kypnan «Xumus B mkose». - Www.hvsh.ru
. Kypnan «Xumus v )Ku3Hb». - WWW.hij.ru

. MaTepHeT-u3nanue i yaurenei « EctecTBeHHbIC HAyKn». -WWW.enauki.ru
. Metoamdeckast razera «IlepBoe ceHTAOps». -Www.1september.ru

. OOpa3oBaTeIbHBIN CAWT JUIS ITKOJIBHUKOB « XUMHUs». - WWW.hemi.wallst.ru

. OOpa3oBaTeIbHBIN CalT I MIKOJILHUKOB. - Www.alhimikov.net

. Ommmmmana «IToxopu BopoObeBbI ropbn». - WWW.pvQ.mK.ru

. DNeKTpoHHas OMOIMOTEKa 0 XMMHUH. - WWW.Chem.msu.su

. DNIEKTPOHHBIN KypHaT « XUMHKH U XUMUsD». -WWW.chemistry-chemists.com

4. KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O

HNPEAMETA

Dopmobt u Memoovl
Pezynomamut 00yuenusn Kpumepuu oyenku

OUeHKU
[1P6 01 - cdopmupoBaHHOCTH | «OTJIMYHO» - TEOPETUYECKOE |— Y CTHBIIA
IIPEJICTAaBICHUNA: O XMMHMYECKOH | COJEpIKaHue IIPOrPaMMBbI |  MHIWBUIYaTbHBIN,
COCTaBJIAIOLIEH OCBOCHO IIOJIHOCTBIO, 0e3 | (hpOHTAIBHBIN ONPOC
€CTECTBEHHOHAYYHOH KapTHUHBI | IPOOEIIOB, yMCHUS |— [IucsMeHHas NpOBEpKa
MHpa, POJIM XMMHUHU B MO3HAHHUH | C(HOPMUPOBAHBI, BCC |— TecTHpOBaHHE
ABJICHUI IIPUPOJIBI, B | IPEAYCMOTPEHHBIE MPOTPAMMOM | _ BpimonneHue
(OpMHpPOBaHWM MBINUICHUSI W | yuyeOHBbIE 3aJaHWsl BBINOJIHEHHI, IIPaKTHUYECKUX 3a/[aHMUiT
KyJbTYpPBI JUYHOCTH, €¢ | KaueCTBO ~ MX  BBINONHEHHS | PaspoypoBHEBHIe
(YHKIMOHATHHON TPAMOTHOCTH, | OLIEHEHO BBICOKO. 3aTaHHIs
HEOOXOIUMOW  JUIsl  peleHus | «XOopomo» - TEOopeTUYEecKoe
IPAKTUYECKHUX 3a/1a4y W | COAEPXKAHUE  Kypca  OCBOCHO |[[nqvescyTouHas
9KOJIOTUYECKH OOOCHOBAHHOIO | IIOJIHOCThIO, 0€3  MpoOesoB, artecTanus B OpMe
OTHOIIEHUS K CBOEMY 37I0POBbIO | HEKOTOPBIE YMEHHS | 1y hepeHIMPOBAHHOTO
U TIPUPOJHOMN cpelie; c(OPMHUPOBAHBI  HEIOCTATOYHO, | 3nyera
[1P6 02-BmageHue cHCTEMOM | Bce [peLyCMOTPEHHBIE

XUMHUYECKHX 3HAHHWHA, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIye
MOHSTHS (XUMHYCCKHH JIEMEHT,
aToM, DJJEKTpOHHas 00010YKa
aTtoma, S-, p-, O-3JeKTpOHHBIE
opouTanu aTOMOB, WOH,
MoJIeKyJIa, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEITHHOCTH,

CTETIeHb OKHCJICHUS,
XUMHUYECKas  CBA3b,  MOIIb,
MOJISIDHAsE Macca, MOJIAPHBIN
00beM, YIJIEPOJHBIH  CKelerT,
(GyHKIMOHATIbHAS rpyIma,
paauKal, W30MEpHs, H30MEpHI,
TOMOJIOTHYECKUI pan,
TOMOJIOTH, YTIEBOJOPOIbI,
KHUCJIOPOJI- M a30TCOJEpKalue

MPOrpaMMOl y4eOHBIC 3aTaHUs
BBITIOJTHEHBI, HEKOTOPHIE BH/IBI
3aJaHuN BBITIOJTHEHEI c
OIIIMOKaMHU.
«Y10BJIETBOPUTEIbHOY -
TEOPETHUECKOE coJiep>KaHue
Kypca OCBOCHO YaCTHYHO, HO
POOEITBI HE HOCST
CYIIECTBEHHOTO XapaKkTepa,
HEOO0XO0IMMBbIC yYMEHHUS B
OCHOBHOM c(hOpMUPOBaHBI,
OOJIBIINHCTBO
MPETYCMOTPEHHBIX MPOTPAMMON
oOydeHuss Yy4eOHBIX 3aJaHUM
BBITIOJIHEHO,  HEKOTOphIE W3
BBIINOJIHEHHBIX 3aJaHui
COJIEpXKaT ONIHUOKH.
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COCTMHEHMS, OHOJIOTMYECKHU
aKTHBHBIE BellecTBa (YTJIEBOIbI,
JKHPBI, OenKn), MOHOMEp,
MOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COCIIMHEHUS, KpHUCTaTHYecKas
pemieTka, THUIBl XUMHYECKUX
peaxiuit (OKHCIIMTEIILHO-
BOCCTAHOBHUTEJILHEIE, JK30-U
SHAOTEPMUYECKUE, peaxkiuu
MOHHOTO OOMEHa), pacTBOp,
DIIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIEKTPOTUTHICCKAS
JHUCCOLHAIS,
BOCCTAHOBHUTEIb,
XUMHUYECKOM
XHMHUYECKOC

OKHUCJIUTEb,
CKOpPOCTh
peakuuu,

paBHOBECHE),

TEOpUU U 3aKOHBI (Teopus

XUMHUYECKOTO CTPOCHUS

OpraHM4eckux Bemects A.M.

byrtneposa, TEOpUs

3JIEKTPOJIUTUYECKON

JUCCOLMALUK, IEePUOAUYECKUI

3akoH J[.M. MenaeneeBa, 3aKOH

COXpAHEHUSA Macchl),

3aKOHOMEPHOCTH,

CUMBOJIMYECKUN S3BIK XHMUH,

dakTosoruyecKue CBEIEHUS O

CBOMCTBAX, COCTaBe, MOJIy4YCHUN

u 0e30MacHOM UCIOJIb30BaHUU

BOKHEUIIINX HEOPTraHUYECKUX M

OpPTaHUYECKUX BEIIECTB B OBITY

U TPaKTUYECKOU JeATEeTbHOCTH

YyeJloBeKa

I1P6 03-copmupoBaHHOCTH

YMEHUI BBISBJISATh XapaKTEpPHbIE

OpU3HAKMU U B3aMMOCBA3b
M3YUYEHHBIX MOHSTUH,
IPUMEHATh COOTBETCTBYIOLME
MOHATHUSA npu ONMMCaHUHU
CTPOCHUSA 51 CBOWCTB
HEOPraHUYECKHUX "
OpraHMYECKUX BELIECTB U HUX
MIpEeBpaICHUII; BBISIBIIATD
B3alMOCBSI3b XUMHYECKHUX
3HAHUM € TOHATUAMH U
IpEeJICTaBICHUSIMHU TIPYTUX
€CTECTBEHHOHAYYHBIX
IIPEIMETOB;

[1P6 04 - chopMHUPOBAHHOCTH
YMEHUUI HCTIOJIB30BAaTh
HAaMMEHOBAHMSI XUMHUYECKHUX

«Heyn0B1€TBOPUTENBHO» -
TEOPETUYECKOE COIePIKaHUE
Kypca HE OCBOCHO, yMEHHS He
c(OpMHUPOBAHBI, BBINOJIHEHHbIE
yueOHBbIE 3aJJaHUs COJepKaT
rpyObie OTHOKH.
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COCIMHEHUN MEXIYyHapOIHOrO

coro3a TEOPETHYECKOU Hu
MPUKIIATHON XUMHUH "
TPUBHAJIbHBIE Ha3BaHUI

BOKHEUIIINX BEIIECTB (ATHUJICH,
aleTUIICH, TJHIEPUH, (EeHoI,

dbopmanbaerus, YKCyCHas
KHCJIOTA, TJIMLMH, YrapHbIA Tas,
YIJIEKUCIIBIA ~ Ta3, aMMHaK,

raiieHas M3BECTb, HeEralieHas
U3BECTh, NUThEBAs coJla U
JpyTUX), COCTABIATH (POPMYJIBI

HCOPTaHNYCCKUX u
OpTraHUYCCKUX BCIICCTB,
YpPaBHCHUA XUMHNYECKUX

peakiuii, oObSICHATh UX CMBICI,
HOJITBEPK1aTh XapaKTepHbIE
XMMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIINMHU
JKCIIEPUMEHTAMH W 3aIllUCSAMU
YpPaBHEHUHU XUMHUYECKHUX
peaKuuii;

[1P6 05- cdopmMupoOBaHHOCTH
yMEHUI yCTaHaBJIUBATh
IPUHAUIEKHOCTh  M3YUEHHBIX
HEOPraHUYECKUX U
OpraHMYECKHX  BEIIECTB K
ONpEACIECHHBIM  KJaccaM |

rpynmnam COCIMHEHMI,
XapaKTepu30BaTh MX COCTaB U
BayKHEHIIIIEe CBOMCTBA;

OTIPENIETIATh BHJBI XUMHYECKUX
cBsi3el (KOBAJIGHTHAsl, MOHHAs,
MeTaJuTh4ecKasi, BOJIOPOJHAs),

THUIIBI KPpUCTATNIMICCKUX
peIIeTOK BEIICCTB;
KJIaccu(UIpoBaTh

XUMHUYECKHE PCaKIUH;
[1P6 06-BnameHue OCHOBHBIMH
METOJIaMH HAyYHOTO IO3HAHUS

BEIIECTB 51 XAMHUYECKUX
SIBIICHUN (HabmoieHue,
U3MEepeHHue, OKCIIEPUMEHT,
MOJICJTUPOBAHUE);

I1P6 07-copmMupoBaHHOCTH
YMEHHUH MPOBOANUTH PAcUYETHI IO
XUMHYECKUM  dopMyiaM |
yYpaBHEHUSM XUMHYECKHX
peakuuii ¢  HKCMHOJb30BAHUEM
bu3HIeCKIX BEJINYNH,
XapaKTepU3YIOMIUX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
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Maccel, 0o0beMa (HOpMaJbHbIE
yCIOBHUSI) Ta30B, KOJMYECTBA
BEILIECTBA; UCTIOJTb30BaTh
CHCTEMHBIE XMMUYECKUE 3HAHUS
JUIl  TPUHATHS PEIICHUH B

KOHKPETHBIX AKHU3HEHHBIX
CUTyallWsiX,  CBS3aHHBIX  C
BEIIECTBAMHU u ux
pPUMEHECHUEM;

[TP6 08 - cdopMHUpPOBAHHOCTH
YMEHUH IJIAHUPOBATH 51
BBINOJIHATh XUMUYECKUN

OKCIEPUMEHT  (IIpeBpalLEHUS
OpraHMYECKHUX BELIECTB IIpU

HarpeBaHuu, MOJTy4YECHHUE
OTUJIEHA W  U3y4YEHUE  €ro
CBOWCTB, Ka4ECTBCHHbIC
peaxkuuu Ha allbACTH I,

KpaxMmall, YKCYCHYIO KHCJIOTY;
neHatypauust ~— OelKOB — Mpu
HArpEeBaHUU, LIBETHBIC PEAKIIUU
O€NKOB; TMPOBOJIUTH PEAKIUU
HMOHHOTO OOMEHa, OIpeNeNiTh
Cpelly  BOJOHBIX  PacTBOPOB,
KaueCTBEHHBIC  peaKIuu  Ha
cynbdar-, KapOoHAT- ¥ XJIOPHU/I-
AHUOHBI, HA KATHOH aMMOHWUS;
pemars  AKCIEepPUMEHTaJIbHbIe
3a7a4yu no temam "Meramibl" u
"Hemertamnsl") B COOTBETCTBUU
c paBUIAMHU TEXHHUKHU
0e30MacHOCTH TIpH OOpaIieHUH
C BEIIeCTBAaMH U JIa0OPaTOPHBIM
000pyI0BaHUEM; TMPEACTABIATh
pe3ybTaThI XUMHYECKOTO
JKCIIepUMeHTa B (popme 3amucu
YPaBHEHHI COOTBETCTBYIOIINX
peaknuii ¥ QopMyIUPOBATH
BBIBOJIBI HA  OCHOBE  JTHX

pE3yJIbTaToB,;

IIP6 09 - chopMupoBaHHOCTH
YMEHHS aHAIU3HPOBATh
XUMHYECKYIO uHpopmaruio,
MOJTy4aeMyto u3 pa3HbIX

MCTOYHUKOB (CPEJICTB MaccOBOM
uHpopmanmu, cetb MHTEpHET M
ApyrHe);

I[IP6 10- cdhopmMupOBaHHOCTH
yMEHUI coOnonaTh IpaBuUiia
9KOJIOTHYECKU
11eJIeCO00Pa3HOr0 TOBEIACHUS B
OBITY M TPY/IOBOH JIESITEITHHOCTH
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B IICNIAX COXPAHCHHSI CBOETO
3I0pOBbS W OKpY’Karolen
MIPUPOJTHON CpENbl; YYHTHIBATH
OMACHOCTh  BO3JCUCTBUSA  Ha
JKUBBIC OpPTaHHU3MBI
OTIpeIeIeHHBIX BEIIECTB,
MOHUMAsT CMBICJT  ITOKa3aTess
[peaEIbHON JIOITy CTUMOU
KOHIICHTPAITUH;

[1P6 11- ans oOywaromumxcs c
OTpaHHYCHHBIMA
BO3MOXKHOCTSIMU 3JI0POBBSI:
c(hopMUPOBAHHOCTH YMEHUS
MPUMEHSITh 3HAHUA 00
OCHOBHBIX JOCTYIHBIX METO/ax
MO3HAHUS BEIIIECTB u
XUMHYSCKHX SBJICHUM;

[IP612- gua  clenslx #
CITa0OBUISIINX OOYYAFOIIUXCS:
c(hOpMHUPOBAHHOCTh yMEHUS
UCIIOJIb30BaTh penbedHO
TOUCYHYIO CUCTEMY
o0o3Hauenuit JI. bBpainsa ns
3aMyUCy XUMHUYECKUX POpMyII.
[TPy 01- cdopmupoBaHHOCTH

MIPEICTABJICHHMN: 0
MaTepHUaTBLHOM EIUHCTBE MUpA,
3aKOHOMEPHOCTSIX u
MO3HABAEMOCTH SIBJICHU I
MIPUPOJIBI; O MECTE U 3HAYCHUH
XUMHH B cUcTeMe
€CTECTBEHHBIX HAyK M €€ POJIU B
oOecrie4yeHnn YCTOHYUBOTO
pa3BUTHS  4YEJIOBEUECTBA: B
pelieHnn npobiieM
9KOJIOTHYECKOH,

OHEPreTUYECKOM W  MNHUIIEBOU
0e30MacHOCTH, B  Pa3BUTUHU
MEJIMIIMHBI, CO3JaHUH HOBBIX

MaTepuasos, HOBBIX
HUCTOYHHUKOB JHEPIHUH, B
o0ecrieyeH  pallOHAJIbHOTO
IIPUPOJOTIOIB30BAHMS, B

(GhOpMHUPOBAaHUH MHUPOBO33PEHUS
U 001el KyJIbTypbl YelOBeKa, a
TaKKe 9KOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO U MPUPOIHOMN
cpene;

[Py 02- Bnamenuwe cucteMoit
XUMHUYECKUX 3HAHWHA, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAOIIINE
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MOHATUS  (JOTIOJHUTEIBFHO K
CUCTeME TMOHATHH  0a30BOrO
YPOBHSI) - U30TOIBI, OCHOBHOE U
BO30Y>KJIEHHOE COCTOSTHUE
aToma, THOpUIU3AIUS aTOMHBIX
opOuTanei, XuMu4eckasi CBS3b,

MoJIIpHast KOHIIEHTpaIus,
CTPYKTypHas bopmyina,
n30Mepus (cTpykTypHas,

TCOMETpHUICCKAA (I_II/IC-TpaHC-
I/ISOMepI/ISI), THUIIBI XUMHWYCCKUX

peakuuii (romo- u
reTeporeHHble, OoOpaTuMble U
HEoOpaTUMBIE), pacTBOpHI
(MCTUHHEIE, TIVICTIEPCHEBIE
CHUCTEMBI), KPHCTANIOTHAPATHI,
CTETIeHb JICCOIIMALINH,
JIEKTPOIIN3, KPEKUHT,
pUGOPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,

MHUPOBO33PEHUYECKUE  3HAHUA,
JeKallue B OCHOBE NOHUMAaHMS
IPUYUHHOCTH U CUCTEMHOCTH

XUMHUYCCKUX HBH@HHFI,
COBPCMCHHBIC NPCACTABICHUSA O
CTPOCHUU BCIICCTBA Ha

aTOMHOM, MOJIEKYJSIPHOM U
HaJMOJIEKYJIIPHOM  YPOBHSIX;
NPEJICTaBICHUST O MEXaHU3Max

XUMHYECKHX peaxuui,
TEPMOIMHAMUYECKUX u
KHMHETUYECKUX

3aKOHOMEPHOCTSIX ux
NPOTEKaHUsl, O XHUMHYECKOM
paBHOBECHH, JIUCTIEPCHBIX
cuctemax,  (aKTOJIOTUYECKUE

CBEJICHUS O CBOMCTBAaX, COCTaBeE,
HOJy4eHHn U 0e30MacHOM
UCIIOJIb30BAHUU BOKHEHIINX
HEOPraHUYECKUX U
OpPraHUYeCKUX BEIIECTB B OBITY
U TIPaKTHYECKON [eATENbHOCTH
YeJIoBeKa; OOMMX  Hay4YHbIX
IIPUHIINAIIAX XUMHYECKOTO
Mpou3BOACTBAa (HA  MpuUMeEpe
IIPOU3BOJCTBA CEPHON KUCIIOTHI,
aMMuakKa, METaHoJIa,
nepepaboTku HEDTH);

[TPy 03- chopMHUpOBaHHOCTH
YMEHHH BBIABISTh XapaKT€pPHbIE
OpU3HAKKU W B3alMOCBSA3b
W3Y4EHHBIX MIOHSITHH,
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MNPUMCHATE COOTBETCTBYIOIIUC

TIOHSATHUS npu OIUCAHHUU
CTPOCHUSA 31 CBOWCTB
HEOPraHMYECKUX u
OpPTaHMYECKUX BEHIECTB W HX
NpeBpaICHHIA; BBISIBIISITh
B3aMMOCBSI3b XUMHYCCKHX
3HaHUH C  TMOHATHSAMU |
MIPEICTaBICHUSIMH JIPYTUX
peIMETOB IS Oosee
OCO3HAHHOTO  IOHWMAaHHS |
00BsICHEHUS CYIITHOCTHU
MaTEpHUAIHLHOTO SIMHCTBA MHPA;
UCIIONIb30BAaTh CHUCTEMHbBIC
XUMHYECKUEC 3HAHHS TUTST
00BsICHEHUS u
MIPOTHO3HPOBAHUS SIBJICHHIA,
UMEIOIINX

€CTECTBEHHOHAYYHYIO MPUPOIY;
[Py 04- chopMupoBaHHOCTH
YMEHUUI HCTIOJIb30BAaTh
HAaVMEHOBAHMS XUMHYECKHUX
COCIMHEHUN MEXIYHApOIHOIrO
Cor3a TEOPETHYECKOU u
MIPUKIIAHON XUMHUH "
TPUBHAJIbHBIE Ha3BaHUs
BEIIECTB,  OTHOCSIIMUXCA K
M3YYEHHBIM KJ1laccam
OpTraHUYECKUX u
HEOPraHWYECKUX COEINHEHHI;
UCII0JIb30BaTh XUMUYECKYIO
CUMBOJIMKY JJII COCTaBJICHHS
dbopmyn HEOPTraHUYECKHUX
BEILIECTB, MOJEKYJISPHBIX U
CTPYKTYpPHBIX  (pa3BEepHYTHIX,
COKpAILEHHBIX ¥ CKEJETHBIX)

dbopmyn OpraHUYECKUX
BEIIICCTB; COCTaBJIATh
YpaBHECHHUS XUMHYECKHX
peakiuMii W  pacKpbIBaTh WX
CYIITHOCTb: OKUCJIUTETHHO-
BOCCTAHOBUTEIIBHBIX  PEaKIIHiA
MIOCPEJICTBOM COCTaBIICHUS

9JICKTPOHHOTO OajlaHca dATUX
peaKkuuii; peakuuii HUOHHOTO
oOMeHa TyTeM COCTaBJICHUS WX
ITOJTHEIX i COKPAILIEHHBIX
VMOHHBIX YPaBHEHUH; peaKUnn
TUZIPOJIN3a, peakuuii
KOMIUIEKCO0Opa3oBaHus (Ha
MPUMEPE TUAPOKCOKOMILIEKCOB
IIMHKA Hu AJTIOMHUHHS),
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MNOATBCPKAATH XapaKTCPHBIC
XUMHUUYECKHE CBOMCTBA BCIICCTB

COOTBETCTBYIOITUMU
SKCHEPUMEHTAMU U  3alUCIMHU
ypaBHEHUM XAMUYECKHX
peaxkuui;

[TPy 05- cdhopMupoBaHHOCTH
YMEHUU KIIaCCU(PUITPOBATH
HEOPTraHUYECKHE u
OpraHMYecKHe  BeIeCTBa U
XAMUYECKHE peakium,
CaMOCTOSITEJIHHO BBIOMpATh
OCHOBaHUSI W KPUTEPUHU JUIs
KIaccupuKauu M3y4aeMbIX
XHUMHYICCKHUX 00BEKTOB;

XapakTepu3oBaTb  COCTaB U
Ba)KHEHIIIE CBOMCTBA BEIIECTB,
MPUHAJICKAIUX K
ONPEACIEHHBIM  KJIacCaM U
rpyIIaM coeauHeHU (TIPOoCThie

BCILICCTBA, OKCHJIBL,
TUAPOKCHIBI, Couu;
YTIIEBOIOPO/IBI, MIPOCTHIC
3¢upbl,  cOoupTh,  (EHOIBI,
aJIbJICTUIbI, KCTOHBI,
KapOOHOBBIC KHUCJIOTEHI,
CJIOXKHbIE 3UpHI, KUPHI,
YTJICBO/IBI, aAMHHBI,
AMUHOKHUCIIOTEIL, Oenkn);
MPUMEHATh 3HAHUS O COCTaBE M
CBOMCTBaAX BEILIECTB JUIST
SKCTICPUMEHTAIBHONW TTPOBEPKHU
TUIIOTE3 OTHOCHUTEILHO
3aKOHOMEPHOCTEH TPOTEKAHMS
XUMHUYECKUX peaxkuuii "
MIPOTHO3UPOBAHUS
BO3MOKHOCTEH ux
OCYIIIECTBIICHHUS,

I[Py 06- chopMupoBaHHOCTH
YMEHWH  TOATBEpXKIaTh  Ha

KOHKPETHBIX npumepax
XapakTep 3aBUCUMOCTH
peaKIMOHHOM CIOCOOHOCTH

OpPraHMYECKUX COEINMHEHUN OT
KpPaTHOCTU U THIA KOBaJEHTHOMN
CBA3M, B3aUMHOIO  BIIMSHUSA
aTOMOB M TIpYIIl aTOMOB B
MOJIEKyJIaX; a  Takke  OT
0coOeHHOCTEHN peanuzanuu
pa3IMYHBIX MEXaHHU3MOB
IIPOTEKAHUs PEaKLNM;

[Py 07- chopMHUpPOBAHHOCTH
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YMEHUH XapakTepu3oBaTh
JJIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30YX/JIE€HHOM

COCTOSIHUH ) " HOHOB
XUMHUYECKUX DJIEMEHTOB 1-4
[IEpUOI0B Ilepuoauueckoit

cuctemsl J[. . MenneneeBa u
UX BaJCHTHBIE BO3MOYKHOCTH,
ucnoiup3ys noustus "s", "p", "d-

IIEKTPOHHbIE" opOuTainu,
SHEpPreTUYECcKue YPOBHU;
OOBSICHATD 3aKOHOMEPHOCTH
U3MEHECHUA CBOMCTB

XUMHYECKHX  JJIEMEHTOB U
00pa3yeMbIX HWMH COCIHMHCHHUI
M0 MepHoJaM | rpyInam;

[TPy 08- BnageHue cucreMon
3HaHUH O METO/JaX Hay4YHOTO
MO3HAHUS SIBJICHUW TIPUPOIBI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX ¥ YMCHUSMHU MPUMEHSTh
3TH 3HAHUSA npu
HKCIIEPUMEHTAIBHOM
UCCJIEIOBAaHUM BEUIECTB U JUIS
00BsICHEHUS XUMHYECKHX
SBJICHUHN, HMEIOIUX MECTO B
IpUpoze, MIPaKTUYECKOU
NESTEIbHOCTH 4YeJloBeKa U B
MMOBCEAHEBHOM XKU3HU,

I[Py 09- chopmMupoBaHHOCTH
YMEHHH MPOBOJUTH PACUETHI 110
XUMHYeckuM  Gopmyrnam U
YpaBHCHHSIM XUMHYECKHX
peakiuii ¢  HCIMOJIb30BaHHUEM
(¢u3NYeCKUX BEIUYMH (Macchl,
o0bemMa  Ta30B, KOJIMYECTBA
BEILIECTBA), XapaKTEPHU3YIOLIUX
BEIIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI: pacyeTsl 1o
HAXO0XICHUIO XUMHYECKON
(GopMyJIbl BEILECTBA; PACUEThI
Maccel (0Obema, KOJIMYecTBa
BELIECTBA) IMPOJIYKTa PEaKIINH,
€CIM  OJAHO U3  HCXOJTHBIX
BELIECTB JaHO B BHJIE pacTBoOpa
C  OINpEeNeNeHHOW  MaccoBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA
WIM JaHO B U30BITKE (MMeeT
IPUMECH); pacueTbl MacCOBOM
Wi O0OBEMHOW JI0JH, BBIXOJA
OPOAYKTa PpEaKLMH; PpacyeThbl
TEIIOBOTO d(ddeKra peakuuid,
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00BEMHBIX OTHOILIEHUH Ia30B;
[IPy 10- cdhopMupOBaHHOCTH

YMEHHUH [IPOTHO3UPOBATh,
AQHAJIM3UPOBATh U OLIEHUBATH C
MO3ULIAN JKOJIOTUYECKOU
0e30macHOCTH MIOCJICICTBUS
OBITOBOW M MPOM3BOACTBEHHOMN
JEATEIIBHOCTH 4eJI0BEKA,
CBA3aHHOM C  mepepaboTKoM
BELIECTB; UCII0JIb30BaTh

NOJYYCHHbIE  3HAHUS  JUIA
HOPUHATHS TPAMOTHBIX PELICHUN
npobiieM B CUTyaLUsX,
CBSI3aHHBIX C XUMHUEIL;

[IPy 11- cdopmMupoBaHHOCTH

YMEHUU CaMOCTOSITEJIbHO
IJIaHUPOBaTh M MPOBOAUTH
XUMHUYECKHH 9KCIIEPUMEHT
(monmyudenue u M3y4YECHUE
CBOICTB HEOPraHMYECKHX U
OpraHUYECKUX BEILIECTB,
KauyeCTBEHHbIE peaxkuu
YIJIEBOIOPOIOB Pa3InYHBIX
KJIACCOB u
KHCJIOPOJICOIEPKALIUX

OpraHUYECKUX BELIECTB,

PCIICHUE OSKCIICPUMCHTAJIBHBIX
3aJa4 oo paciio3HaBaHHIO

HCOPTaHNYCCKUX n
OpPraHMYEeCKHX  BENIECTB)  C
coOIroIeHrEM IIpaBUII

Oe3omacHOro  obOpamieHus ¢
BEIIECTBAMH M J1a0OPaTOPHBIM
00opyI0BaHUEM,

dbopmynupoBaTh e
UCCIIEIOBaHMsI, TPEJOCTaBIATh
B pa3IUYHON dbopme
pe3yJIbTaThI HKCIIEPUMEHTA,
AHATM3UPOBATH M OICHUBATH UX
JIOCTOBEPHOCTH;

I[Py 12- chopMupoBaHHOCTH

yMEHUI OCYHIECTBIIATH
LeJICHANPABIEHHBIN TIOUCK
XUMHYeCKoH uHpOpMaluu B
Pa3TUYHBIX UCTOYHUKAX
(HayuyHass u y4eOHO-Hay4YHas
JaUTepaTypa, CpelcTBa
MaccoBoW HMH(OpPMAIUH, CETh
Nurtepuer u Ipyrue),
KPUTHYECKH aHAU3UPOBATh
XUMHYECKYIO uHpopmaruio,
nepepabaTbIBaTh ee u
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UCIIOJIB30BaTh B COOTBETCTBUU C
IIOCTaBJICHHOMN yaeOHOU
3a7aue;

[Tpy13 -chopmupoBaHHOCTH
YMEHUH OCO3HaBaTh ONACHOCTh

BO3JECHCTBUS Ha JKUBBIC
OpTraHHU3MBbI OIMPECACIICHHBIX
BELECTB,  IIOHMMAasi  CMBICI
1oKas3areiist IIpeAeIbHON
JIOIIyCTUMOM KOHLIEHTpaluu, U
IIOSICHSTH Ha IpuMepax

CHoco0bl  yMEHbLICHHUS u
NpeaoTBpalicHud WX BPCIAHOIO
BO3JICHCTBUS HAa  OpraHU3M
JeoBeKa

5. AJAIITAIIUSI PABOUYEHA IPOT'PAMMBI IIPU OBYUEHUMU JIUI] C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 3/I0POBbSA

Ananranuss  pabouei  mporpammbl  aucIUILIMHBL  OVYIIm.12  Xwumus
MPOBOJMTCS TPU pealu3allid aJanTUBHOW 00pa30BaTeIBbHOM IIPOrpaMMBbl -
IpOorpaMMbl TIOJATOTOBKH CIICIIHATIMCTOB CPEJIHETO 3BEHA 110 CHEIHAIBHOCTH
31.02.01 JleyeObHOE naeno B IeisAx oOOeCIeUYCHHUS MpaBa HWHBAIMIAOB W JIUI[ C
OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS Ha IOJyYeHHE MPO(PECCHOHATHLHOTO
oOpa3oBaHus, CO3JIaHMsI ~ HEOOXOJMMBIX  JJIA  IOJYYEHHUS CpeIHETO
npodeccruoHanbsHOTO 00pa30BaHMs YCIOBUHM, a TaKkKe OOeCreYeHUs! JOCTUKEHUS
OoOy4JaromMUMHUCs WHBAIMJAMH M JIUIIAMU C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI pE3yJIbTATOB (POPMUPOBAHUS IMPAKTUIECKOTO OIIBITA.

Obopyoosanue kaburema 051 00Y4AOUUXCA C PASTUYHBIMU BUOAMU 02PAHUYEHUSL
300p08bs

OcHamienne kaOWHETa JODKHO OTBEYaTb OCOOBIM  00pa3oBaTEIbHBIM
NOTPEOHOCTSIM ~ OOy4YaloIIMXCA  WHBAIUAOB M JHUI C  OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 3710pOBbsi. KaOuHeTsl JOMKHBI ObITh OCHAIIEHBI 000PY10BaHHEM
U y4eOHBIMU MECTaMU C TEXHUUYECKUMHU CPEACTBAMH OOyUeHUs JUIsi 00ydaromuXCs
C Pa3JIMYHBIMU BUJAMU OTPAHUYEHUI 3J0POBBS.

KaOuHner, B KoTOpoM 00y4aroTcs JULA C HAPYIIEHUEM ClIyXa, JTOJKEH OBbITh
0o00py/ZOBaH  pagUMOKIACCOM, KOMIBIOTEPHOW  TEXHUKOW, ayJAHMOTEXHUKOM,
BHJICOTEXHUKOM, dJIEKTPOHHON TOCKOW, MyJIbTUMEIUMHON CUCTEMOM.

JUis  cnaboBuasmux oOywarolmuxcsi B KaOMHETe MpeaycMaTpuBaroTCs
OPOCMOTP YAAJNEHHBIX OOBEKTOB NPU TMOMOIIUA BUIACOYBEIUYUTENCH IS
yJalleHHOro npocMotpa. Mcrnonbp3oBanne bpalieBCKOM KOMIBIOTEPHOM TEXHUKH,
ANIEKTPOHHBIX JIyN, MpOrpaMM HEBU3YaJIbHOTO JOCTyna K uHGbOpMaluH,
TEXHUYECKUX CPEACTB IMpueMa-niepenaun ydyeOHo uHdOpManuum B JIOCTYMHBIX
dbopmax.
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s oOywaromuxcsi ¢ HapylmieHHEeM OIOPHO-JABUTATEILHOTO ammapara
KaOWHET JOJDKEH OBITh 000PYJOBaH MEPEABMKHBIMU PETYJIUPYEMBIMU MMApTaMU C
MCTOYHUKOM MHUTAHMUS.

BrlmeykazaHHOe OCHAIlEHUE YCTAaHABIWBACTCS B KaOWHETE MPU HAIWYUU
oOydJaronuxcst 1O aJanTHPOBAHHON 00pa3oBaTENBLHON MporpaMMe C Y4eTOM
MUMEIOIIETOCS TUTIA HAPYIICHUN 3OPOBBS Y 00yJarOmIerocs.

HUnpopmayuonnoe u memoouueckoe obecneuenue 00y4aroumuxcs

Jloctyn kK HHPOPMalMOHHBIM U OMOIMOrpauecKuM pecypcam, YKa3aHHbIM
B 1.3.2 paboueil mnporpaMmbl, JOJDKEH OBITh TMpPEACTaBICH B (opmMmax,
aJanTHUPOBAHHBIX K OTPAaHUYECHUSIM 3J0POBbS O0YUYaIOIIMUXCS MHBAIUAOB U JIUI C
OrpaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbSI:

JIist iun ¢ HapyLIeHUsIMU 3peHus (He MeHee ABYX BHUJIOB):

- B II€YaTHOM opMe yBEIMUEHHBIM IPUPTOM;

- B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- B (popme aynuodaiina;

- B IneyaTHOU GopMme Ha si3bike bpaitis.
JUig au1 ¢ HapyIIeHUsIMU CIyXa:

- B IeYaTHOU (opme;

- B (popMe IIEKTPOHHOTO JOKYMEHTA.
Jnst nuu ¢ HapylIIEHWSIMH OIMOPHO-IBUTATENILHOTO ammapaTta (He MeHee JABYX
BUJIOB):

- B Ie4aTHOU Qopme;

- B (hopMe FIEKTPOHHOTO JJOKYMEHTA;

- B (popme aynuoaiina.

JUis 1M1 ¢ HEPBHO-TICUXMYECKUMHU  HApYHICHUSIMU  (PaccTpOMCTBO

ayTHYECKOTO CIIEKTPa, HapyIICHUE NICUXUYECKOTO PA3BUTHA):

- HUCIOJIb30BaHUE TEKCTa C WIUTIOCTPALUSIMU;

- MYJbTUMEAUMHBIE MaTEPHAIIBI.

Bo Bpemsi caMOCTOATENbHOM MOJATOTOBKH 00yJaroNIuecsi MHBAJIU/IBI U JIUIA C
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBbS JI0JKHBI OBITH 00ECII€UEHbI JOCTYIIOM
K cetu UHTEpHET.

Dopmbl u MemoObl KOHMPOIA U OYEHKU Pe3yIbmamos 00y4eHus

@opMbI 1 METOJIBI KOHTPOJISL ITPOBOJATCS C YYETOM OIPAaHUYCHUS 340POBBS
oOyyaroruxcsi. L{enpio TeKyIero KOHTpOJs SBISETCS CBOEBPEMEHHOE BBISIBICHHE
3aTpyAHEHUN W OTCTaBaHMs, 00YYalOlErocs ¢ OrpaHMYCHHBIMU BO3MOXXHOCTSAMHU
3JI0POBbSI 1 BHECEHUE KOPPEKTUBOB B YUEOHYIO JEATEIHHOCTD.

Popma NOPOMEKYTOYHOM  aTTECTALMM  YCTAHABIMBAECTCS C  yYETOM
UHIMBHUIYAIbHBIX CUXO(PHU3UIECKIX OCOOCHHOCTEH O0YyYaroUIMXcs MHBAIUIOB H
JIMI] C OIPAaHUYEHHBIMU BO3MOKHOCTSIMU 370pOBbs (YCTHO, TUCBMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMITbIOTEpE, B (OpMe TECTUPOBAHUS U T.11.).
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[Ipy  mpoBeAeHMM  MPOMEXKYTOUHOW  aTTeCTAllMM  OOydYaromemycs
MPEIOCTABISETCS BpeMs Ha MOATOTOBKY K OTBETY, YBEJIMYEHHOE HE OoJjiee 4eM B
TPU pasza, YCTAHOBJICHHOTO JJisi TOATOTOBKM K OTBETY OOyYaromIMMCs, He
VMEIOIINM OTPAHUYEHHUMN B COCTOSIHUU 30POBBS.
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