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1. OBLIAS XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI NPEIMETA
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

cootBeTcTBUM ¢ OI'OC CIIO 1o cneunansHoctr 34.02.01 CectpuHckoe Aeno.

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 EePBOCTENICHHOM 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE 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, HHEPreTHYeckol M TMHILEeBOM Oe30MacHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3IaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB DJHEPrUH, B
00eCleYeHUr  PALMOHATIBLHOTO  NPHUPOJAOIONB30BaHUA, B  (HOpMUPOBAHUU
MHUPOBO33pPEHUSI U OOIIe KyJbTyphl UEJIOBEKa, a TaKkKe IKOJIOTHYECKU
00OCHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM CpeIe;

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

dbopmupoBaHue y 00yJarommxcst 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, MPOTHO3UPOBAHNS, aHAJIN3a U OLIEHKHU C TO3UIUI
AKOJIOTMYECKON 0e30MacHOCTH IOCISACTBUM OBITOBOM U TMPOU3BOJACTBEHHOMU
JNEATEIbHOCTH  YEJOBEKAa, CBSA3AHHOM C  XHMHUYECKMM  IPOU3BOACTBOM,
MCII0JIb30BAaHUEM U NEPEPa0OTKON BEILECTB;

yriyOJieHne TPeICTaBIeHU 0 HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
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
OCBaMBAIOTCS 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/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa
BKJIKYAIOT:

JInuHocTHbIe pe3yabTathl (JIP)

JIP 01

rpa:kIaHCcKoe BOCIINTAHME:

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

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

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

- CIIOCOOHOCTh MOHUMAaTh U NPUHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTbl JpyruxX TMpH aHajdu3e pPa3IM4HbIX BHUJOB  y4eOHOMH
JIeSITEJIbHOCTH;

JIP 02

NaTPUOTHYECKOE BOCIIUTAHUE:

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

- c(hopMUPOBAaHHOCTh YBAXKEHMSI K TMPOIECCY TBOPYECTBA B OOJIACTH
TEOPUU MU IPAKTUYECKOTO IPUMEHEHUS XUMHUH, 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 MOTYUYCHHH
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 CUTyalWH, CBA3aHHBIC C XHUMHYCCKUMU
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 COOJIIOJCHHS TPaBWJI 0€30MacCHOT0 OOpamIeHus C
BEII[ECTBAMH B OBITY, IIOBCEAHEBHOMW KU3HU U B TPYIOBOM JESATEILHOCTH;

- ¢(hopMHpPOBAHHOCTH TOHWMAHUS EHHOCTU MPaBUI UHAWBUIYaABHOTO U
KOJUIGKTUBHOTO O€30MaCHOTO TOBEJCHUS B CUTYalHsIX, YTPOXKAFOIIUX
37I0POBBIO Y KWU3HU JIIOJIEH;
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- c(hopMHPOBAaHHOCTh OCO3HAHMS IOCIEACTBUN W HENPUATHS BPEIHBIX
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 JICATEIHHOCTH;

- 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 MPUMEHEHHUS MpPEeIMETHBIX
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 TJI00ATLHOTO XapaKTepa IKOJIOTHICCKUX
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 HAIMYMSI PA3BUTOTO SKOJOTHYECKOIO MBIIUICHHUS,
JKOJIOTUYECKOM  KYJBTYpPBI, 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
MBIIUIEHUSI, CO3JaHUH 1[€JIOCTHOTO MPEICTaBICHHUS 00 OKpYXKaIoIeM 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 LUBMUIM3ALUU: B €€ TYMaHUCTHUYECKOW HAIPABICHHOCTH 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 YCIOBHH YCIEUIHOTO TPyAa U SKOJIOTUYECKU
KOM(OPTHO JKM3HU KaXKJOTO YjieHa 00IeCcTBa;
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- c(OPMHUPOBAHHOCTh ECTECTBEHHO-HAYYHOH TI'PAMOTHOCTH: MOHUMAHUS
CYIIHOCTHU MCTOHNOB IIO3HAHHA, HUCIIOJB3YCMbIX B CCTCCTBCHHBIX HAYKax,
CMOCOOHOCTH  HCIOJIb30BaTh MMOJyYaeMble 3HAHHWSA [UIS aHaIuW3a u
OOBSICHEHUS SIBIICHHM OKPY’KAIOLIETO MHpa M TPOUCXOISAIIUX B HEM
U3MCHEHHI, YMEHHs Jenarh OOOCHOBAaHHbBIC 3aKIIOYCHHS Ha OCHOBE
HAay4YHBbIX (baKTOB U HUMCIOIIHUXCA JAaHHBIX C€ 1TCJIbIHO IOJYUCHUA
JIOCTOBEPHBIX BBIBOJIOB;

- cOPMUPOBAHHOCTh CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh
XMMHYECKUE 3HAHUS U PEHICHUS MPOOJeM B pealbHBIX 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
JAeHCTBUSIMH:

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

- BBIOMpATh OCHOBAaHMS W KPUTEPUHU Ui KiIacCU(UKALUM BELIECTB U
XUMUYECKHUX PEAKIINI;

- YCTaHAaBIMBATh IIPUYUHHO-CIECACTBEHHBIE CBSI3U MEXAY H3y4acMbIMHU
SBJICHUSIMU;

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

- TNPUMEHATh B MPOLECCE I[IO3HAHMS, MCIOJIb3YyeMblE B XHMHH
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MpeoOpa3oBhIBaTh MOAEIbHBIE
MPE/ICTAaBICHUS] — XUMHUYECKHI 3HAaK (CUMBOJI) 3J€MEHTa, XUMHUYECKas
¢dopmya, 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:

- BJAIETh OCHOBAaMHU METOJIOB HAy4YyHOTO TIO3HAHUS 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 CYKICHHIM;

- 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 TMPEICTABIICHUS, KPUTHUECKH OLEHUBAThH €€ JOCTOBEPHOCTh
¥ HEMTPOTHBOPEUYUBOCTH;

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

- npuoOperaTh OTIBIT WCIIOJIb30BAHUS UHPOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3TUYHBIX IOMCKOBBIX CHCTEM;

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

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

- WCTIONB30BaTh M MPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

MP 2

OBJIaIIeHI/Ie YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMM I[EﬁCTBI/IHMI/I:

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  Mpe3eHTalueil  pe3yJbTaToB  MO3HABATEIbHOU
NEATENIBHOCTH, IIOJYYEHHBIX CaMOCTOSITEIbBHO WM COBMECTHO CO
CBEPCTHUKAaMH  TIpU  BBIIOJHEHUM  XUMHUYECKOTO  HKCIEPHUMEHTA,
MPAKTUYECKON paboTHI MO MCCIET0BAaHUIO CBOWCTB M3Y4YaeMBIX BEIIECTB,
peanuzanuu  yuyeOHOro mpoekTta, Hu (HopMydaHpoBaTh 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
NeSITEIbHOCTb, ONpenenss e€ Leau U 3aa4u, KOHTPOJIMPOBaTh U MO0 Mepe
HE00XOIMMOCTH KOPPEKTHPOBATH IpeIaraeMblil allrOpUTM JCHCTBUHN Tpu
BBINOJIHEHUH Y4E€OHBIX U HCCIIEOBATENIbCKUX 3a/a4, BbIOMpaTh Hauboee
3 PEeKTHUBHBIN CIOCOO UX peIIeHUs ¢ yUYETOM MOTYyUYSHHUs HOBBIX 3HAHHH O
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 COCTaBIISIONICH
€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 3/I0POBBIO U IIPUPOJHON CPENE;

[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 OKUCIICHUS,
XUMHYECKasi CBSI3b, MOJb, MOJSIpHas Macca, MOJIAPHBIA 00beM,
yIAepOaHBIH cKeneT, (YHKIMOHAJIbHAs TIpyMIa, pajaukai, H30Mepus,
M30MEPBI, TOMOJIOTUYECKUIN PsJl, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOI- U
a30TCO/EpKaIllMe COCIUHEHUs, OHMOJIOrMYeCKH aKTHUBHBIC BEIIECTBA
(yrneBoabl, JKUpBI, O€IKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS, KPUCTAJNINYECKash pelIeTKa, THIIbI
XUMHYECKHX  peakuuid  (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,  3K30-U
HHJIOTEPMHUYECKHE, PEaKIMU HMOHHOIO OOMEHa), pacTBOp, HJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  JJEKTPOJIUTUYECKAs  JUCCOLMALUSA,  OKHCIUTEIb,
BOCCTAaHOBUTENb,  CKOPOCTb  XMMHMYECKOM  DPEAKLUH, XUMHUYECKOE
paBHOBECHE), TEOPUHM U 3aKOHBI (TE€OpUs XMMHMUYECKOTO CTPOCHMUS
opranuueckux Bemects A.M. bytiepoBa, TEOpusi 3JIEKTPOJUTHYECKON
auccoumanuu, nepuoaumdeckuin  3akoH  J.M. MengeneeBa, 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 JAESITEIbHOCTU 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 3HAHUN C TIOHATUSIMU U NpEACTABJICHUAIMU  OPYTUX
CCTCCTBCHHOHAYYHBIX NIPEAMCTOB,

I1P6 04

- cOpMHUPOBAHHOCTh YMEHUI HCIONIH30BaTh HAMMEHOBAHUS XUMHUECKHUX
COEIMHEHUN MEXAYHApPOJHOIO0 COK03a TEOPETHYECKOW U MPHUKIATHON
XUMUM W TpPUBUAIbHBIE HAa3BaHMUsS BAXKHEHIIMX BEIIECTB (ITHUJIEH,
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
peaknuii, OOBACHITH UX CMBICT; TIOATBEPKIATh XapaKTEPHBIE XUMUUECKHE
CBOMCTBa BELIECTB COOTBETCTBYIOIIMMH JSKCIIEPUMEHTAMU M 3alUCIMU
YpPaBHEHUN XUMUYECKUX PEAKIIUH;

ITPG 05

- chOpMUPOBAaHHOCTb ~ YMEHMH  YyCTAaHABIMBaTh  IMPUHAJICKHOCTD
M3YUYEHHBIX HEOPTAaHMYECKUX M OPTaHWYECKHX BEIIECTB K OMpEIeICHHBIM
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 XHUMHYECKHX PEAKIUA C MCIOJIb30BAaHUEM
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
anbIeTUIbI, Kpaxmall, YKCYCHYIO KHCIOTYy; JAeHaTypalus OelKkoB 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
DKCIIEpUMEHTaJbHbIE 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 peakuuil U (GopMyIrpoBaTh BHIBOABI 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 MOBEJIeHUs! B OBITY U TPYIOBON AEATENbHOCTH B LIEJSAX
COXpAaHEHHsT CBOEro 3J0POBbS M OKpPYXKALIEed NPUPOJHON Cpensl;
YUHUTBHIBaTh OMACHOCTH BO3JEHCTBHS HA KUBBIE OPIaHU3MBbI OIIPEIETICHHBIX
BEIIECTB, TOHUMAasl CMBICI IIOKa3aTeyid MPEeIeTbHOW JOMYCTUMOM
KOHIICHTpALUY;

I1P6 11

- s Oo0ydyaromuxcs C OrpaHMYEHHBIMU BO3MOXKHOCTSMHU 370POBbSI:
c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX
METOaX MMO3HAHMSI BEIIECTB U XUMHYECKUX SIBJICHUM;

I1P612

- NS CHENBIX W CIA0OBHIANIMX OOyYarommxcsi: CcHOpPMHPOBAHHOCTH
YMEHHS HCIOJIb30BaTh peilbeHO TOYEUHYIO0 cucTeMy oOo3HaueHuit 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 00ecTiedyeHN!
YCTOWYMBOTO  PAa3BUTUS  YEJIOBEYECTBA: B  PELIEHUH  MpoOsieM
9KOJIOTUYECKOM, SHEPreTHUeCKOW M MUILEBOH 0e30MacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00eCreyeHN: pPalUOHAIBHOTO IPHPOJIONONIBL30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33PEHUSI M OOIIEH KyJIbTypbl YEIIOBEKa, a TaKXKe HKOJOTHYECKU
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
(roMo- ® TreTeporeHHble, oOpaTHMMble M HEOOpaTUMBbIE), PaCTBOPHI
(MCTUHHBIE, JUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHUAPATHI, CTEIEHb
JUCCOLIMAIINY, 3JICKTPONH3, KPEKHHT, PU(DOPMHHT); TEOPHUH W 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYCCKUE 3HAHHS, JIGKAIIUE B OCHOBE
MMOHMMAaHud MNPUIUHHOCTH U CUCTCMHOCTU XHMHYCCKHUX HBHGHHﬁ,
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 CHCTEMaxX, (DaKkTolIorTHYeckne CBEIEHUs O CBOWCTBax,
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 MPOU3BOACTBA 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 IMPEBpAICHUMN; 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 OOBSCHEHHWS W TIPOTHO3UPOBAHHS 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 HEOPraHMYECKUX COCIUHEHUMN; HMCIOJIb30BaTh
XUMHUYECKYI0 CHMBOJIMIKY JUISI COCTaBJICHHS (OpPMYT HEOPTaHUYECKUX
BEIIIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U
CKENIETHBIX) (OPMYJT OpPraHWYECKUX BEIISCTB; COCTABISATh ypaBHEHUS
XMMHYECKUX PEaKIMid M PACKPhIBATh HMX CYIIHOCTb: OKHUCIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMU IMOCPEACTBOM COCTABJIEHHUS 3JIEKTPOHHOTO
OayaHca ATUX Peaklnii; peakuii HOHHOTO 0OMEHa IMyTEM COCTaBJICHUS UX
MOJHBIX W COKPAICHHBIX HWOHHBIX YPAaBHEHUW; peakUWid TUIPOJIN3a,
peaknuii KoMIUIeKcooOpa3oBaHus (Ha TpUMEpPe THUIAPOKCOKOMIUICKCOB
[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 XHMHUYECKHE PEAKIHUH, CaMOCTOATEIbHO
BbIOMpPAaTh OCHOBAaHUS W KpUTEPUH Ui KIACCU(PUKALMHU HM3ydaeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTEpPU30BaTh COCTAB M Ba)KHEWIINE CBOWCTBA
BEUICCTB, IPUHAMISKAIUX K ONpENEIEHHBIM KjaccaM M IpyIaMm
COeIMHEHUN  (IIPOCThl€  BEILECTBA, 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 OTHOCHUTEIBHO
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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
COEMHEHUH OT KPaTHOCTH W THINA KOBAJIEHTHOW CBSI3M, B3aUMHOIO
BJIMSIHUSI aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a TaKXKe OT 0COOEHHOCTEH
peaJIn3alliy Pa3IMYHbIX MEXaHU3MOB ITPOTEKAHUS PEAKLIUI;

I1Py 07

- chopMHUPOBAaHHOCTh YMEHUN XapaKTEPH30BATh AICKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U BO30Y»JICHHOM COCTOSIHMM) U MOHOB XUMHUYECKHX
anemeHToB 1-4 mepuonos Ilepuoguueckoit cucremsr . 1. MenneneeBa u
UX BaJieHTHbIE BO3MOXKHOCTH, UCHONB3ys mnonarus "s", '"p", "d-
AIIEKTPOHHBIE"  OpOMTANM,  HSHEPreTHUYECKUE  YpPOBHHM;  OOBACHATH
3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XUMHUYECKHUX DJIEMEHTOB 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 BCIUICCTB
n aiada O0BIACHEHUS XMMHUYECKHX SIBJ'I@HI/II\/'I, HUMEIOIUX 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, 0ObeMa TIa30B, KOJIMYECTBAa BELIECTBA),
XapaKTEepU3yIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacueThl IO
HaXO0XJICHHUI0O XUMHUYECKOH (hOpMyIIbl BEILIECTBA; pacyeThl Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOJYKTAa PEAKIMH, €CIU OJHO U3 HCXOAHBIX
BEIIECTB JIaHO B BHUJE pacTBOpa C ONPEACICHHOM MacCOBOM J10JeH
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 YMEHHMH 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 pENICHUH TpoOJeM B CHUTYyalHsIX, 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  Pa3IMYHBIX  KJIACCOB M KHUCJIOPOJCOACPIKALIUX
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 HIKCIEPUMEHTA,
AHAJIM3HUPOBATh U OLICHUBATH UX JTOCTOBEPHOCTb;

[Py 12

- cOPMHUPOBAHHOCTh YMEHHUH OCYIIECTBISTH IICJICHANPABICHHbBIH MOUCK
XUMHYECKOH MH(GOpPMAIMK B PA3IMIHBIX UCTOYHHUKAX (Hay4dHas M y4eOHO-
Hay4Hasl JINTepaTypa, CpeICTBa MacCOBOW MH(POPMAIUH, ceTh MHTEpHET u
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
JKUBBIC OpraHU3Mbl OMPCACIICHHBIX BCUICCTB, IOHUMAA CMbICI ITOKA3aTCIIA
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 npodeccuoHadbHbIXx KoMmnereHuuii ®I'OC CIIO no cnenuaibHOCTH
34.02.01 Cectpunckoe aemno:

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

OK 02. OcyumecTBidATh MOUCK, aHAIM3 M HMHTEPIpPETALU0 WH(pOpMaIIH,
HE0OX0AMMOM ISl BBIMOJTHEHUS 3a71a4 Mpo(dheCcCUOHANBHON 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 YCTHYHO W NHUCBMEHHYIO KOMMYHUKAIIMIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit denmepanuu ¢ y4eToM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 07. CopelicTBOBaTh COXpPaHEHUIO OKpY>Karolen cpenbl,
pecypcocOepexennto, 3h(PEeKTUBHO AEHUCTBOBATH B UPE3BbIYANHBIX CUTYAIUAX;

ITIK 1.2. OGecrnieunBaTh OE30MACHYIO OKPYKAIOIIYIO CPEY;

I[IK 1.3. OOGecneunBaTh BHYTPEHHHIl KOHTpPOJIb KadecTBa M O€30MaCHOCTH
MEIUIUHCKON e TENbHOCTH.
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2. CTPYKTYPA U COAEP’) KAHHUE YYUEBHOI'O IPEJMETA
OYIIn.12 Xumus

2.1. O6beM y4yeOHOro npeaMeTa u BU/bI y4eOHOMH padoThI

Buj yyeOHoi padoThI O0bem B yacax
O01mast Tpy10eMKOCTh 160
YyeOHast Harpy3ka o0yuyaronierocst 152
B TOM YHCJIE:
JIEKIINH, YPOKH 152
MPAKTUICCKUEC 3aHITHUS -
CamocrosiTeibHas paboTa 8

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

Conep:xanue y4eOHOro MaTepuaa u (popMbl OPraHU3aLMHU AeITeIbHOCTH
o0y4arouuxcs

O0BbeM yacoB

Koapl koMmnereHnui
(Yyka3aHHBIX B
paznesie 1.2) u
JIMYHOCTHBIX

MeTanpeIMeTHbIX,
npeAMeTHbIX
pe3yJbTaTOB,

¢dopmupoBanmnio
KOTOPBIX
CIoco0cTByeT
3JIEMEHT MPOrPaMMbl

Paznea 1. Oprannyeckasi XuMusi

1 cemecTp

Tema 1.1.
[Ipeamer opranndeckoit
xumuu. Teopus cTpoeHus
OpraHNYeCKUX COCTMHEHUHN

Coneprxanue yue0HOro MaTepuajia

Hayunble MeTOIbI MO3HAHMWS BEIIECTB M XHUMHUYECKUX sBJIeHUU. Pomb
SKCHEpUMEHTa W TEOPUHM B XUMHUU. 3HAYEHHE XHMHUH T[PU OCBOCHUHU
npodeccuit CIIO u cneunansHocTedt CIIO ecrecTBeHHO-HAYYHOrO IpOdUiIs
poheCCUOHATBHOTO 00pa30BaHMUSL.

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

Teopusi crTpoeHusi opraHmyeckux coeaumnenuii A. M. bytaeposa.
[Ipennoceiiku co3nanus Teopur CTpoeHus. OCHOBHBIE MOJIOKEHUS TEOPUU
ctpoeauss A. M. byrtnepoBa. XuMHuueckoe CTPOGHHE U  CBOWCTBa
opranudeckux BemiecTB. Ilonatue 006 uzomepun. CrocoObl OTOOpakeHUs
CTpPOEHHUS MOJIEKYJIBI ((hopMyIibl, MoJieH). 3HadeHue Teopun A. M. byTieposa
JUISL pa3BUTUSA OPraHUYECKOW XMMHUU U XMUMHYECKUX MPOTrHO30B. CTpoeHue
aTomMa yriepoja. OJEKTpOHHOE OOJako W OpOuTaNb, S- W pP-OPOUTAIH.
DNEKTPOHHBIE U JIIEKTPOHHO-Tpadudeckue QGopMylbl aToma yriepoia B
OCHOBHOM U BO30YXKIEHHOM COCTOsIHUSX. KoBaJleHTHas XMMHUYecKas CBSI3b U
ee Kiaccuukanus 1o crnocoOy HepeKpbIBaHUs opOHTanel (G- U M-CBS3M).
[MonsTre ruOpuan3anuu. Paznuunbie THIBI THOPUIN3AIUU U OpMa aTOMHBIX

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

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- TTPG 12
[TPy 01- ITPy 13
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opOuTasneii, B3aMMHOE OTTaJKUBaHWUE THUOPHAHBIX opOuTamed W HX
pacroyioxXeHue B MPOCTPAHCTBE B COOTBETCTBUM C MHUHUMYMOM 3HEpIHUHU.
l'eomerpust Mojekyn BelecTB, OOpa30OBaHHBIX aToMaMu yriepojaa B
Pa3IUYHBIX COCTOSHUSAX THOPUIN3AIIY.

Kaaccupuxanus OpPraHuYecKux COeTUHEHUIA. Knaccudukanus
OPraHWYECKUX BEIIECTB B 3aBUCUMOCTH OT CTPOCHHUS YTIEPOJHON LEMH.
[Tonstue dpynkuonanpHou rpymnmsl. Knaccudukanus opraHuueckux BelecTB
0 TUITY (PYHKIIMOHATBHOMN TPYIIITEL.

OCHOBbI HOMEHKJIATYPbI OPraHNYeCKUX BellecTB. TpruBHAIbHBIC Ha3BAHUA.
PannonanbHas HOMEHKIATypa Kak npeamecTseHHua HoMmenkiaatypel [lUPAC.
Homenxkmarypa IUPAC: npunnumnbel oOpa3oBaHUs Ha3BaHWUM, CTapIIMHCTBO
(yHKIIMOHANBHBIX TPyMI, WX O0O3HaueHHe B mpedukcax U cyddurcax
Ha3BaHUM OPraHUYECKUX BEUIECTB.

Tunbl XUMHYECKHUX CBsi3ell B OPraHU4eCKHX COCJAUHEHHMAX U CHOCOOBI UX
pa3psbiBa. Knaccudukanus KOBAQJIEHTHBIX CBsI3el o
3JEKTPOOTPUIATEIBHOCTH CBA3AaHHBIX aTOMOB, CIOCOOY IepeKpbIBAaHUS
opOuTaned, KpaTHOCTH, MeXaHuW3My oOpa3oBaHus. CBsi3b  MIPUPOJBI
XMMHYECKOW CBS3W C THUIOM KPUCTAJUIMYECKOW PEMIETKH BEIIECTBA U €r0
¢uznueckuMu cBoiicTBamMH. Pa3pbIB XMMHMUYECKOM CBSI3M Kak IIpoIecc,
oOpatHbIil ee 00pa3oBaHUI0. [ OMOTUTHYECKUI U T€TEPOIUTUICCKUN Pa3phIBBI
CBs3€HM, WX CONOCTaBlIE€HHME C OOMEHHBIM M JOHOPHO-aKLENTOPHBIM
MeXaHu3MaMH uX oOpaszoBanusa. llomsTHe  cBOOOAHOrO  pajaukania,
HYKJI€O(UIHHON U 3TEKTPOYUIHLHON YaCTHIIBI.

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

CoBpeMeHHbIe TPEICTABJICHUSI 0 XUMHYECKOM CTPOEHUHM OPraHMYeCcKUX
BemiecTB. OCHOBHBIE HallpaBJICHHs pa3BUTHS Teopuu crpoeHus A. M.
BbytnepoBa. M3omepuss opranmdeckux BemiecTB U €€ BUAbl. CTpyKTypHas
M30MEepHsl: MEXKKJIACCOBasi, YIJIEPOAHOTO CKEJeTa, MOJIO0KEHUs KPaTHOW CBSI3U
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u (yHKUIMOHANBHOU rpynmnbl. [IpocTpaHcTBeHHAs M30MeEpHs: TeOMeTprUIecKas
U ONTUYECKAsI.

IIpakTHYecKoe 3aHATHE:

CamocrosiTesibHast paboTa

[lonATHE acCMMMETPHYECKOTO LEHTpa. bruoiornueckoe 3HaUYe€HUE ONTHYECKOM
nzomepun. B3anuMHoe BiMsiHUE aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEILECTB.
OnexkTpoHHble 3((EeKTsl aTOMOB M AaTOMHBIX TIpyHI B OPraHUYeCKUX
Mosekynax. MHIykuoHHbIH 3¢ ()eKT, MoM0KUTENbHBIA U OTPULIATENbHBIHN, €ro
ocobeHHocTH.  Me3omepHbiii  3ddext  (3pdekT  conpsukeHus),  ero
0COOEHHOCTH.

Tema 1.2.
IIpenenbHbie
YIJIEBOAOPOBI
AnKaHBI.

Cojaep:kanue y4e0HOT0 MaTepuaJia:

I'omonornueckuii psaja ankanos. [loustue 06 yrieBogopogax. OcoOeHHOCTH
CTPOCHHsI TPENENbHBIX YIJIEBOAOPOMOB. AJIKaHBl KakK IPEICTaBUTEIN
IIPENEIbHBIX YTIEBOAOPOAOB. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBI ME€TaHAa M JAPYTMX aJKAHOB. ['OMOJIOTMYECKHH DS M HU30MEepus
napaguHoB. HopmanbHOE M pa3BETBIEHHOE CTPOCHHUE YIJIEPOJHOW LEMH.
Homenkiiatypa ajikaHOB M alKWJIBHBIX 3aMmecTutelieil. @Uu3nvyeckre CBOMCTBA
aJIKaHOB. AJIKaHBI B IPUPOJIE.

XuMnuyeckue cBoiicTBa ajkaHoB. Peakiuu SR-tuma: ramoreHmpoBanHme
(pa6otsl H. H. CemenoBa), HutpoBanue no KonosanoBy. MexaHu3M peakuuu
XJIOPUPOBAHMS AJIKAHOB. Peaxnun JErUIpUPOBAHUS, TOpEHUs,
KAaTaJUTUYECKOIO OKHUCIJIEHHs ajlKaHOB. KpeKHHI alkaHOB, pa3jM4YHbIE BHJIbI
KpEKUHTIa, IPUMEHEHNE B IPOMBINUIEHHOCTH. [Inposn3 u KoHBepcus MeTaHa,
HM30MEpU3aLUs AJTKAHOB.

IIpumenenne u cnocodObl mMoJydyeHMss ajkaHoB. OO1acTH NpPUMEHEHUS
akaHOB. [IpOMBIIITIEHHBIE CIIOCOOBI MOJYYEHHs AaJKAaHOB: IOJy4YeHUE U3
MPUPOJHBIX MCTOYHUKOB, KPEKHHI MapauHOB, MOIYYEHHE CHHTETUYECKOTO
OeH3uHa, rasuuKanus Yrid, TUApUpoBaHME ankaHoB. JlaGopaTopHble
CcrocoObl TOJyuyeHUs ankaHoB: cHUHTe3 Bropua, nexapOOKCHIMpOBaHUE,
THJIPOJIA3 KapOuaa aTrOMUHHUS.

ukjaoankanbl. ['OMOJIOTMYECKUN Psii 1 HOMEHKJIATYypa LIMKJIOAIKAHOB, MX

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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obmas ¢opmyna. [lorsTre o HanpspKeHUM IUMKIa. M3oMepus ITUKIIOAIKAHOB:
MEKKJIACCOBAasl, YTJEPOJHOTO CcKeilera, reoMmerpuyeckas. llomydyenue wu
(hbu3mvecKre CBOMCTBA ITUKIIOATKAHOB. XMMHUYECKUE CBOWCTBA IUKJIOATKAHOB.
Crennduka CBOMCTB IUKIOATKAHOB C MallbIM pa3MepoM MuKIa. Peakmmu
MIPUCOEMHEHUS U PAJUKAIBHOTO 3aMEIICHHUSI.

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COEePIKAHME

[IpumeHeHne ankaHOB B MEAMIIMHE (Ba3eMH — CMECh KUIKUX U TBEPIBIX
YTJIEBOJIOPOIOB)

IIpakTHYeckoe 3aHATHE:

CamocrosiTesibHas padoTa
[Tosry4ueHre MeTaHa M U3YYCHHUE €r0 CBOMCTB: TOPEHUS, OTHOIIICHUS K
OpOMHOM BOJI€ M pPaCTBOPY NEpMaHIraHaTa Kajusl.

Tema 1.3.
DTUJIEHOBBIE U JUEHOBBIE
YIJIEBOJIOPOIBI

Conep:xanue y4eOHOro MaTepuaJia

I'omonornuecknii psig  ajJKeHOB. OJEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOECHUE MOJIEKYJbl ATUJIEHA W QJIKEHOB. ['OoMojiormueckuil pajg u obmas
¢dopmyna ankeHOB. M30Mepusi STHICHOBBIX YTJIEBOJOPOIOB: MEXKKIACCOBasd,
YTIEPOAHOIO  CKEJIEeTa, IOJIOKEHHS KpPaTHOM CBS3U, TI€OMETPUYECKAs.
Oco0OeHHOCTH HOMEHKJIaTypbl ~ STHJICHOBBIX  YIJIEBOAOPOJOB, Ha3BaHUS
BAKHEUIINX paguKaioB. PU3HUECKUE CBOMCTBA AIKEHOB.

XuMHYecKHe CBOMCTBAa aJKEHOB. OIEKTPO(WIBHBIM XapakTep peakiui,
CKJIIOHHOCTb K PEAKLUUSAM IPUCOCIAUHEHUS, OKHUCIICHHUSA, IOJUMEPU3ALMH.
[IpaBuno MapkoBHUKOBA W €ro JJIEKTpOHHOE oOocHOBaHue. Peakuuu
TaJIOTEHUPOBAHNSA, T'UAPOTaJOreHUPOBAHUs, THUIAPATAlUU, T'HIPUPOBAHUS.
Mexanusm AE-peakumii. Ilonatue o peakumsax nonuMmepusauuu. ['opeHue
alKeHOB. Peakuyuu OKHCIEHMS B MSTKMX M JKECTKMX YCIOBHAX. Peakunms
Barnepa u ee 3HaueHue a1 OOHapy’>KEHUS HENpPENENbHBIX YIJIEBOJOPOJIOB,
IIOJIyYEHUS TIUKOJIEH.

IIpumenenne u cnocoObl NMOJy4eHHMs AJKEHOB. lcriosib30BaHME BBICOKOM
PEAaKIIMOHHON CIIOCOOHOCTH QJIKEHOB B XHUMHUYECKOM IPOMBIIUIEHHOCTH.
[Ipumenenue stuineHa u nponuieHa. [IpombllnuieHHbIE CIOCOOBI MOIYUYEHUS
QJIKEHOB. Peakiuu aeruapupoBaHuss U KpeKMHIra ajkeHoB. JlaGopaTopHsle
CIIOCOOBI TIOJTYUYEHHS AJIKEHOB.

[TonsitTne u  knaccudukanysi AMEHOBBIX YIJIEBOJOPOAOB IO B3aUMHOMY

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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PaCIIOJIOKEHUIO KPATHBIX CBsA3EH B MosieKysie. OCOOCHHOCTH 3JIEKTPOHHOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS COINPSDKEHHBIX JueHoB. Ilomatne o m-
3JIEKTPOHHOM  cucteMe. HoMeHknmatypa  AMEHOBBIX  YTJIEBOJIOPOJIOB.
OC06CHHOCTI/I XUMHUYCCKUX CBOI\/JICTB COHpSI)KeHHBIX JHUCHOB KaK CJICACTBHUC UX
3JIEKTPOHHOTO CcTpoeHus. Peakuum 1,4-npucoeaunenus. Ilonumepuszanus
mueHoB. CriocoObl TONMyYeHUs TUEHOBBIX yriieBogoponoB: paborer C. B.
JleGeneBa, neruApUpOBaHUE AJTKAHOB.

OcCHOBHbIE TOHATHSI XHMHMH BBbICOKOMOJIEKYJISAPHBIX COeAUHEHUH (HaA
npuMepe MPOAYKTOB MNOJUMEPH3AIUM AJIKEHOB, AJKAJHEHOB M HX
rajoreHnpou3BOAHBIX). MoHOMEpP, MOJUMEp, peaKus MOIUMEPHU3ALINH,
CTEMEHb MMOJUMEPU3ALUH, CTPYKTYpPHOE 3BEHO. THIIBI MOJIUMEpPHBIX IIETECH:
JMHEHHbIE, pa3BeTBIEHHbIC, cluThlie. lloHATHE O cTepeoperysapHbIX
oJMMepax. [Tonumepbl  TepMOILJIACTUYHBIC U TEPMOPEAKTUBHBIE.
[IpencraBnenue o miacTmaccax U anactoMmepax. [lolMATUIEH BBICOKOTO U
HU3KOrO JIaBJICHUS, €ro CBOMcTBa M mpuMeHeHue. Karammzaropel Lluriepa-
Harra.

IIpodeccuoHaILHO-OPMEHTHPOBAHHOE COJIEPKAHUE

Hcnonp3oBaHue 3TaHOJIa B KAUSCTBE aHTUCEIITHKA. HpI/IMeHeHI/IC OTUWIXJIOpUAA
JJIA MECTHOM aHEeCTE3HH

IIpakTHYecKoe 3aHATHE:

CamocrosiTesibHast padora

[Tonumnponunex, ero NpUMEHEHNE U CBOKCTBA. ['aoreHcoaepxaiine
MoJINMeEpBI: Te(IIOH, MOIUBHHIIXJIOpU. Kayuyku HaTypanbHbIi 1
cuarernueckue. Conoaumepsl (0yTaaueHCTHPOIbHBIN KaydyK).
Bynkanuzanus kaydyka, pesuHa U 300HUT.

Tema 1.4. AuerniieHOBEBIE
YTIIEBOIOPOIBI

Copep:xxanue y4eOHOro MaTepuaJia

I'omoJsiornyecknii psAx  aJKUHOB. OJEKTPOHHOE M IPOCTPAHCTBEHHOE
CTPOCHHUE alleTWICHAa M JPYTHX AJIKUHOB. ['OMOJIOTMYEeCKHH psig W 0oOmias
¢dhopmyna ankuHoB. HOMeHKIIaTypa aleTHIEHOBBIX YIieBoopo10B. M3omepus
MEXKKJIaCCOBast, yIIIEPOIHOTO CKEJIETa, IIOJIOKEHUS KPAaTHOHU CBS3H.

XuMH4YecKHe CBOWCTBA M NMPUMEHeHHe AJKHHOB. OCOOCHHOCTH pEeaKIIHi
IIPUCOEIMHEHHUSI 110 TPOMHOM yIIIepOoa-yriepoHoH cBs3u. Peaknus Kydeposa.
IIpaBuno MapKOBHMKOBA NPUMEHUTEIBLHO K anetwieHam. [lonBUXKHOCTH

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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aToMa BOJOpOAa (KUCIOTHbIE CBOICTBa aJKMHOB). OKHUCIIEHUE AJKUHOB.
Peakuust  3enuHckoro.  IIpuMeHeHME — allETMIIEHOBBIX  YIVIEBOJOPOJIOB.
TlonuBuHunanerar.

IHonyyenne anxkuHoB. IlonmydeHuwe aneruneHa NOUPOIM3OM METaHa H
KapOUHBIM METOJIOM.

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COEePIKAHME

Hcnonw3oBaHue 5>THHA (aueTHneHa) AJid NOJYYCHUS TOJIMYPCTAHOB, IJIA
MU3TOTOBJICHUS UMIIJIAHTOB

IIpakTHYeckoe 3aHATHE:

CamocTosTeabHas paﬁoTa

Tema 1.5.
Apomarndeckue
YTJI€BOJOPOIbI

Conepxanue y4eOHOro MaTepuaJia:

I'omosiornyecknii psg  apeHoB. beH301 Kak MNOpPEACTaBUTENb ApPEHOB.
PasButne  mpencrtaBimeHuid o cTpoeHun — Oenzona.  CoBpeMEHHbIE
Mpe/ICTaBICHHS] 00 AJIEKTPOHHOM M IMPOCTPAHCTBEHHOM CTPOCHHMH OCH307a.
OOpa3zoBaHue apoMaTH4eckoil m-cucTeMbl. ['omonorm  OeH3ona, UX
HOMEHKIaTtypa, obmas ¢opmyna. Homenknatypa [Uisi Iu3aMeIICHHBIX
IPOU3BOJHBIX O€H305a: opmo-, Mema-, napa-pacroiioKeHue 3aMeCTUTENCH.
DuU3NYECKUE CBOKWCTBA APEHOB.

XuMHnuyeckue CcBOMcTBA apeHoB. [Ipumepsl peaknuii 3IeKTPOGHUIBHOTO
3aMENICHUs: TaJOTeHUPOBAHUA, AIKWIMPOBaHMs (KartanuzaTopel Dpupaens-
Kpadrca), nurpoBanus, cynbhupoBanus. Peakuuum ruapupoBaHus W
NPUCOEANHEHUS XJiopa K OeHzomy. OCOOCHHOCTH XUMHUYECKUX CBOWCTB
roMosioroB Oenszona. B3aumHoe BiMsSHHME aTOMOB Ha MpPHUMEpPE TOMOJOIOB
apeHoB. OpueHTalus B peakusIX MEeKTpoUIbHOT0 3amenienns. OpueHTaHThI
[ u Il pona.

IIpumeHenune u moyyenue apeHoB. [IpupoiHbIE HCTOUHUKN apPOMATHUYECKUX
YTIEBOJOPOAOB. ApoMaTu3allvs ajlKaHOB M IMKJIOAIKAHOB. AJKWIHpPOBAHHUE
OeHsora.

I'openue Gen3ona.

OtHomenne 0eH3oJ1a K OpOMHOM BOJIE, paCTBOPY IMEpMaHraHaTa Kaus.
[Tonyuenue HUTpoOEH307a.

O3HakoOMJICHHE ¢ (PU3UIECKUMH CBOWCTBAMU apOMAaTHYECKUX YTIIEBOJIOPOIOB
¢ wucnoyb3oBanueM pactBopurtens  «ConpBeHT».  M3rotoBnenune wu

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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WCIIOIB30BaHME MPOCTEHIIETro mpubopa it XpomaTorpadum.

[Tomydyenne  OeH30iIa  JEeKapOOKCUIMPOBAHUEM  OCH30MHON  KHUCIIOTHI.
[Tonyuenue u paccioeHue SMyIbCUU OeH301a ¢ Boaon. OTHOIIeHHE OeH30I1a K
OpOMHOM BOJIC U pacTBOPY NEpMaHTraHaTa Kajusl.

IIpodeccuoHaILHO-OPMEHTHPOBAHHOE COJIEPKAHUE

benzoitnas kucnaoTa u ee MPUMCHCHUC B MCOHUIINHEC

CamocrosiTesibHas padoTa

Tema 1.6.
[IpupoaHbIE HCTOYHUKHU
YTIEBOIOPOJOB.

Conepxanue y4eOHOro MaTepuaJia:

Hedr1s. Haxoxnenue B mpupoze, coctaB U (U3NUYECKHE CBOWCTBA HE(TH.
TonnuBHO-3HepreTnyeckoe 3HaueHue Hedtu. [IpombinuieHHass nepepaboTka
HepTH. Pekrtudukanus HedTH, OCHOBHBIC (paKIMKU €€ pa3ieieHus, HuX
ucnosnb3oBaHue. Bropuunas nepepaboTka HedrenpoaykToB. Pextuduxanms
Ma3yTa MpH yMEHbIIEHHOM AaBiieHnH. Kpekunr nedrenpoaykToB. Paznuunsie
BUIIBI KpekuHra, paborer B. T.lllyxoBa. WM3omepuzanus ajakaHOB.
AnxunupoBaHue HENPEEIbHbBIX YTJIEBOJIOPO/IOB. Pudopmunr
HedTenpoaykroB. KauecTBo aBToMOOMIBbHOTO TOIUIMBA. OKTAaHOBOE YUCIIO.
Ilpupoanbiii u mnonyTHbIi HeTAHON ra3pl. CpaBHEHHE cOCTaBa
IIPUPOIHOTO U MOIYTHOT'O I'a30B, UX MIPAKTUYECKOE UCIIOIb30BAHUE.
Kamennbiii yrosab. OCHOBHbIE HaNpaBlIEHUS HCIOJIb30BAaHUS KaMEHHOIO
yris. KokcoBaHME KaMEHHOTIO YIUIs, BaKHEHIIME MPOMYKThI 3TOT0O IpoLecca:
KOKC, KaMEHHOYTOJIbHasg cMoja, HajacMmoibHas Boga. CoenuHeHus,
BBIICTSIEMBIE W3 KaMEHHOYIOJIbHOW cMoubl. lIpomykTel, moaydaemsle U3
HAJICMOJIHOM BOJBI. DKOJOTHYECKHE AacMeKThl JO0ObIUM, NepepadOTKHu |
MCIIOJIb30BaHUS TOPIOYHUX UCKOIIAEMBIX.

OnpeneneHne HanMuus HENPENCNIbHBIX YIJIEBOJOPOAOB B OEH3MHE W
KEPOCHHE.

PacTBOoprMOCTh  pasnuuHbIX ~ HedrenmpoaykTtoB  (OeH3WHa, KEepOCHHA,
JIM3€JIbHOTO TOIUIMBA, Ba3eNMHa, napaduHa) IpyT B Apyre.

CamocTrosiTesbHasi padora

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

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

Tema 1.7. T'unpoxcunbHbie
COEJIMHEHUS.

Conep:xanue y4e0HOI0 MaTepuaJia

Crtpoenne u kiaaccupukanusa cnuproB. Knaccudukaius ciupToB 1Mo TUILY
YTJIEBOJOPOAHOIO pajuKalla, YMCIy TUAPOKCWIBHBIX TPYII U TUIYy aroma
yIJIepo/ia, CBA3AHHOTO C THUJPOKCWIBHOM TIpynmod. ODIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHME THUIAPOKCUIBbHOW rpymmbl. BnusHue crtpoenus

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

JIP 01- JIP 07
MP 01- MP 03
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CIUPTOB Ha UX PU3NYECKUE CBOMCTBA. MexMoeKyIspHas BOAOPOIHAS CBA3b.
I'omonornueckuii psia IPENENbHBIX OJHOATOMHBIX CHUPTOB. M3omepus u
HOMEHKJIaTypa aJIkaHOJIOB, MX 001Iast popMya.

XuMHyecKkHe  CBOMCTBAa  aJKaHOJOB.  PeakiuoHHas  CIIOCOOHOCTH
IpeNeybHBIX OJHOATOMHBIX CHUPTOB. C(CpaBHEHUE KHUCIOTHO-OCHOBHBIX
CBOICTB OpraHMYECKUX W HEOPraHMYECKUX COeAMHEHHUH, coxaepxkamux OH-
IpyHIy: KHUCJIOT, OCHOBAaHWM, amM(pOTEpHBIX COEIWHEHUH (BOJAbBI, CIUPTOB).
Peakuuu, mnoareepikaaronMe KUCIOTHBIE CBOMCTBA CHUPTOB. Peakuuun
3aMEIIeHUs] THUIPOKCUIBHOM rpynnbl. MexXmoleKysipHas JeruapaTanus
CIHMPTOB, YCIOBHS 00pazoBaHHs TPOCThIX 3¢upoB. CioxHbie 3(ups
HEOPraHUYECKUX U OPraHWYeCKUX KHUCJIOT, pEeaKUuu STepudukaium.
OxucneHue U OKUCIUTEIbHOE AETUAPUPOBAHUE CITUPTOB.

Cnoco0bl mosiydyeHusi CHUPTOB. ['Maponu3 rajsoreHajakaHoB. ['uuaparamus
QJIKCHOB, YCJIOBUS ee¢ TpoBeleHHs. BoccTaHoBieHue KapOOHMIBHBIX
COCIUHEHUM.

MetaHon, €ero  NpPOMBILUIEHHOE  MOJIY4YeHHWE U I[PUMEHEHHE B
IPOMBINIUIEHHOCTH. buosnorudeckoe peiictBue MeraHosa. Choernuduueckue
CHOCOObl IOJY4YEHHUs H3TUIOBOro cnupra. DuU3noIorudyeckoe JeicTBHUE
3TaHOJIA.

MHuoroaromuble cnupthl. M3omepus M HOMEHKIaTypa MpeAcTaBUTENEH
JIBYX- U TPEXaTOMHBIX CHUPTOB. (OCOOEHHOCTH XHMHUYECKUX CBOICTB
MHOTOATOMHBIX CIIUPTOB, WX KayecTBeHHOe oOHapykeHue. OTaenbHbIe
NPEICTAaBUTENN: OJTUJICHIJIMKONb, TJIMLEPHH, CIOCOObl UX TMOJIy4YeHHUs,
IPAKTUYECKOE IIPUMEHEHHUE.

®eHoJ1. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue (eHona. B3anmuoe
BJIMSIHUE apOMATUYECKOT0 KOJIbLA ¥ TUAPOKCUIBHON TPYIIbI.

XuMmuyeckue cBoicTBa ¢eHoNa Kak (YHKIUS €ro XUMHUYECKOrO CTPOESHHUS.
BpomupoBanue Qenona (kauecTBeHHas peaklusi), HUTpOBaHHUE (TTMKPUHOBAsS
KHUCJIOTa, €€ CBoWcTBa M mnpuMmeHeHue). (OOpazoBaHUE OKpaIICHHBIX
KoMmIiekcoB ¢ moHoM Fe®" Tlpumenenme denona. ITomydenuwe ¢eHona B
IPOMBIIUIEHHOCTH.

PexTudukaiysi cMecH 3TaHOJ - BOJA.

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

[Ipumenenne cnuptoB B MeaunuHe. Ilpumenenue »stanona 70% and

I1P6 01- TIPG 12
ITPy O1- 1Py 13
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nesuHpeKuu pyk, dTaHona 96% mia ae3uH(EeKIMu TOBEPXHOCTEH U
O60py,IIOBaHI/I}I. I/ICHOHB3OBaHI/Ie I/IBOHpOHI/IHOBOI‘O n 3THUIIOBOI'O CHI/IpTa JUIA
MPUTOTOBJICHUS TEJICH.

IIpakTHyeckoe 3aHsiTHE:

CamocrosiTesibHast padora
Pabora ¢ 00yyaromyuMu 1 KOHTPOJIUPYIOIMMHI MaTepuaIaMu.

Tema 1.8.
AJpaeruapl 1 KETOHBI.

Conep:xxanue y4eOHOT0 MaTepuaJa:

T'omosornyeckue psiibl aJIberHI0B U KeTOHOB. [loHATHE 0 KApOOHMUITBLHBIX
COCIMHEHUSIX. DJIEKTPOHHOE CTpOeHHE KapOOHWUIbHOU Tpymmbl. M3oMepus u
HOMEHKJIaTypa albJACTUIOB U KEeTOHOB. DU3HNUYECKHE CBOMCTBA KaPOOHUIBHBIX
COEIMHEHMU.

XHMHYECKHE CBOWCTBA aJIbAeTHA0B M KETOHOB. PeakiimoHHAas ClIOCOOHOCTH
KapOOHUJILHBIX COCTUHEHUH. Peakiinu OKUCIeHNs albIeruI0B, KaYeCTBEHHbBIE
peakuy Ha allbJCTUIHYIO TPyMITy. Peakiuu noJuKOHIeHCAITUU: 00pa3oBaHue
(henonopopManbIETUAHBIX CMOIL.

IIlpumeHeHne W TOJyYeHHEe KAPOOHMJIBHBIX coeaMHeHUi. [IpuMenenue
aJNbJIETU/IOB U KETOHOB B OBITY M MPOMBIIIJIEHHOCTH. AJIBJETUIBI U KETOHBI B
npupone (ddupneie wmacma, ¢epomonsl). I[lomydenue KapOOHUIBLHBIX
COCIMHEHUI OKUCJICHHEM CIUPTOB, TUApATAI[Mel aJKWHOB, OKHCICHHEM
yraeBoaopoaoB. OTaenbHBICE TPEICTABUTEIM  AIBJCTHIOB U  KETOHOB,
cnenugpuIecKre Crnoco0bl UX MOJYYSHUS U CBOMCTBA.

IIpodeccnoHATIBLHO-OPHEHTHPOBAHHOE COJIEP:KAHNE

]_[I/ITpaJ'IL " Cro NpuMCEHCHUC. Hcmonp30BaHue alieToHa.

IIpakTHYeckoe 3aHATHE:

CamocrositesibHas padora

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 1.9.

KapOoHOBBIE KHCIOTHI U UX

IIPpOU3BOJIHELIC.

Coneprxanue yue0HOT0 MaTepuaJa:

I'omosornueckuii psig npeaeJbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHMCJIOT.
[TonsTHe 0 KapOOHOBBIX KHUCIOTaX W WX Kiaccuukamus. DIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE KAPOOKCHIBLHOW rpyIiibl. ['oMoNormueckuii psij
NpeebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT, MX HOMEHKIaTypa H
nzomepus. MexxMoseKysspHble BOJIOPOAHbBIE CBA3H KapOOKCHIIBHBIX TPy, UX
BJIMsIHME Ha (hU3HUECKHEe CBOICTBA KAPOOHOBBIX KHUCIIOT.

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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XuMUYecKHe CBOMCTBAa KAPOOHOBBIX KUCJIOT. Peakinu, WuIIOCTpUpyOIue
KHMCJIOTHBIE CBOMCTBA M WX CpPaBHEHUE CO CBOWCTBAMU HEOPIaHUYECKUX
kucioT. O6pa3oBanre (PyHKIIMOHAIBHBIX MPOU3BOJIHBIX KapOOHOBBIX KHCIIOT.
Peakuuu stepudukanuu. AHTUIPHUIBI KapOOHOBBIX KUCIIOT, UX MOJTYYCHHE U
IIPUMEHEHUE.

Cnoco0bl mostyyeHusi KApOOHOBBIX KUCJI0T. OTe/IbHbIE NPEACTABUTEIN U
ux 3HadeHue. OOuIMe crocoObl MOMYyUYEHUsS: OKUCICHHE alIKaHOB, aJKEHOB,
MEPBUYHBIX CIIUPTOB, albACTHA0B. BaxkHelme mpeacTaBuTen KapOOHOBBIX
KHUCJIOT, WX OWOJOrMYeckas poiib, crneurduyueckue crocoObl MOTydYeHHUs,
CBOMCTBA W IPUMECHEHUE MYPaBBUHOW, YKCYCHOW, NaJIbMUTHHOBOU U
CT€apUHOBOM; AaKpPUJIOBOM M METAaKpPWJIOBOW; OJEMHOBOM, JMHOJIEBOM U
JINHOJIEHOBOM; II[aBEIEBOM; OSH30HHON KUCIIOT.

Caoxuble 3¢upbl. CrpoeHHE U HOMEHKIATypa CIOXHBIX 3(HPOB,
ME)KKJIaCCOBasi M30Mepus ¢ KapOOHOBBIMU KHcioTaMHu. CriocoObl MOTy4YeHHUs
CIOXKHBIX 3¢upoB. OOpaTUMOCTh peakiuu dSTepudUKaud U (PaKTOPHI,
BIMAIONINE HA CMEIIeHue paBHOBecus. OOpa3zoBaHME CIOXXHBIX MOIMI(GUPOB.
[Honustunenrepedranar. JlaBcaH Kak MpeACTaBUTENb CUHTETHUYECKUX
BOJIOKOH. XMMHUYECKHE CBOWCTBA U IPUMEHEHHE CIIOKHBIX 3(hUPOB.

Kupsbl. XKupsl kak cioxsHsie 3¢upbl runepuHa. KapOoHOBbIE KHCIOTHI,
BXOJSIIME B COCTaB JKUPOB. 3aBUCHMOCTb KOHCUCTEHLIMHM >KUPOB OT HX
coctaBa.  XMMHYECKHME  CBOWCTBAa  JKUPOB:  THAPOJIM3,  OMBUICHHUE,
rupupoBanue. buonoruueckas posib KMpPOB, UX HCIOJIb30BAaHUE B OBITY U
MPOMBIIUIEHHOCTH.

Conu kapOoHOBBIX KHCJAOT. Mpbuta. CrnocoObl  TOJNYYEHHUS  COJEH:
B3aMMOJIeCTBHE KapOOHOBBIX KUCJIOT C METaJlJlaMH, OCHOBHBIMH OKCHIaMH,
OCHOBaHUSIMH, COJISIMM; LIEJIOYHON TUAPOIIN3 CIOKHBIX 3(UpOB. XUMHUUECKHE
CBOICTBa coJyieli KapOOHOBBIX KHCIIOT: THAPOJIN3, PEAKIIMHM MOHHOTO OOMEHa.
Mpbiia, CyIIHOCTh MOMOIIEro AeicTBus. OTHOILIEHUE MblIa K JKECTKOH BOJE.
Cunrernueckue moromue cpeactsa — CMC (neTepreHTsl), X MpeuMyIiecTBa
Y HEJIOCTATKH.

B3anmopeiicTBue pactBopa YKCYCHOW KHUCIOTBI C MAarHWEM, OKCUIOM IIMHKAa,
runpokcuaom xenesa (I1I), pactBopom kapOoHaTa Kanus ¥ cTeapaTa Kajusl.
O3zHakoMJieHHEe ¢ 00pa3liaMu CJI0KHBIX 3(HUPOB.

OTHOIIEHHE CIO0XKHBIX AIPHPOB K BOJE U OPraHMUECKUM BELIECTBAM.
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BriBenenue JKupHOro msTHa ¢ MOMOIIBIO CIOXKHOTO hupa.

PacTBOpUMOCTB KUPOB B BOJI€ U OPTaHUYECKUX PACTBOPUTEIISAX.

CpaBHEHME MOIOIIUX CBOMCTB X034iCTBEeHHOr0 Mbuia 1 CMC B 5keCTKOM BOJIE.
PacTBOpHMOCTh pa3nu4HbIX KapOOHOBBIX KHCIOT B BOJe. B3aumoneiictue
YKCYCHOM KUCJIOTHI ¢ MeTauiaMu. [lonyuenue nzoamunoBoro 3pupa ykCcycHOR
KHCJIOTBHI.

CpaBHEHHME CTENEHM HEHACBIIIEHHOCTH TBEPAOTO U KUAKOTO KHPOB.
OMbLUIeHHE XKHPA.

[lonyyeHue MblUla W U3y4YEHHE €r0 CBOMCTB: MEHOOOpPA30BaHUs, DPEAKIIHii
MOHHOTO 0OMEHa, THPOJIH3a, BBIICICHUS] CBOOOHBIX KUPHBIX KHCIIOT.

CamocrosiTesbHasi padora

Tema 1.10.
[Tonumepsr.

Cojep:kanue y4e0HOT0 MaTepuaJia:

Heoprannueckue noumepsl. [lonmmepsl — npocThie BelIecTBa C aTOMHOM
KPUCTAIJIMYECKOW  PELIETKOM: aIOTPONHbIE BHIOM3MEHEHUs Yyriiepoja
(anmmas, rpaduTt, kapOouH, QyIIepeH, B3auMOCBsI3b THOpUAN3ALUU opOuTael y
aTOMOB  yIjepoAa C IMPOCTPAHCTBEHHBIM CTPOEHHUEM  AJUIOTPOIHBIX
MoIu(UKAIM); celleH M TeIyp LernodyeyHoro crpoeHus. [lomumepsr —
CJIOKHBIE BEIIECTBA C AaTOMHOM KPHUCTAUIMYECKOM PpEIEeTKOW: KBapll,
KpeMHe3eM (JIMOKCHIHBIE COSAMHEHUs] KPEMHHUsI), KOPYH]] (OKCHJI aTFOMUHHUS)
1 aIIOMOCWJIMKATHI (TI0JIeBbIE LINATHI, CI0Ja, KaoauH). MuHepansl U rOpHbIe
nopojsl. Cepa miiacTuyeckast.

MunepanbHOE€ BOJIOKHO — acOecT. 3Hau€HHEe HEOPTraHMYECKUX MPUPOIHBIX
MOJUMEPOB B (POPMHUPOBAHUU OJHOM M3 T'€OJIOTHYECKUX 000J0YeK 3eMiIH —
JTUTOCHEPHI.

Opranuyeckne mojumepbl. CrocoObl WX  MOMYYEHHS:  PEAKIUU
MOJIMMEPHU3alM U PEAKIUH NoJuKOHAeHcauuu. CTpYKTypbl MOJMMEPOB:
JUHEWHbIE, pa3BETBICHHBIE W TMPOCTpPaHCTBEHHbIE. CTPYKTypuUpOBaHHE
TOJIMMEPOB: BYJIKAaHM3AIMs KaydyKoB, IyOJieHHe O€NKOB, OTBEPKICHHE
MOJTIMKOHJICHCALIMOHHBIX ~ MoauMepoB.  Kiaccugukanuss moiauMepoB 1O
Pa3TMYHBIM MPU3HAKAM.

O3nakomiieHHe ¢ 00paslaMH IJIaCTMAcC, BOJIOKOH, KaydyyKOB, MHUHEPAJIOB U
TOPHBIX TIOPOJI.

[IpoBepka macTMacc Ha DIEKTPUYECKYIO MPOBOJUMOCTb, TOPIOYECTb,
OTHOIIIEHUE K paCTBOPAM KHCJIOT, IIEJT0YEH U OKUCIUTEIICH.

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

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TIPG 12
[Py 01- 1Py 13
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CpaBHeHHE CBONCTB TEPMOPEAKTUBHBIX M TEPMOIIIACTHYHBIX TUIACTMACC.
[TonyueHue HUTEN U3 KAaIIPOHOBOM WJIM JIABCAHOBON CMOJIBL.
OOHapy»KeHue XJ10pa B NOJIMBHHWIXJIOPUIE.

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME

HpI/IMeHeHI/Ie IOJIMMCPOB B MCIAUIIUHC

CamocrosiTesbHast padora

Tema 1.11.
VYrueBonrl.

Conepxanue y4eOHOro MarepuaJa:

Ilonsitne 006 yraesonax. Knaccudukaums yriaeBogoB. MoHo-, 1U- H
IIOJIMCaXapUbl, IPEICTAaBUTENIN KaXKI0M I'pyNIbl yIrieBonoB. buonornueckas
POJIb YIJIEBOJOB, X 3HAUEHUE B )KM3HU Y€JIOBEKA U OOIIECTBA.
Momnocaxapuasl. CTpoeHHEe M ONTHYECKas HM30MepHs MOHocaxapuuos. Mx
KiIaccu(uKkanus 1Mo YHCIy aTOMOB yIJepoja W TNpHUpoJae KapOOHMIBHOM
rpynnel.  @opmynel @umepa u  Xeyopca i HM300paKEHUS MOJIEKYII
MOHOcaxapuaoB. OTHeceHne MoHocaxapuloB Kk D- u L-psany. Baxueiimue
IIPEICTaBUTEIIN MOHO3.

I'moko3a, cTpoeHHe ee MOJIeKYJbl U (u3mdeckue cBoicTBa. TayTomepwus.
XVMMUYECKHE CBOMCTBA TIUIIOKO3bl: pEaKUUM [0 AJbJETHJHOW TIpymme
(«cepeOpsiHOrO 3epKana», OKHCIIEHHE a30THOW KHUCIIOTOW, THAPUPOBAHUE).
Peakuyy riroko3pl KAK MHOTOATOMHOTO CIIUPTA: B3aUMOJEHCTBUE TJIFOKO3BI C
ruapokcunomM meau (II) mpu KOMHaTHOM TeMmIeparype W HarpeBaHUU.
Paznuunble Tunel OpokeHUs (CHMPTOBOE, MOJIOYHOKHCHoe). [moko3a B
npuposae. buonorumueckas poiab M NPUMEHEHHE IJIHOKO3bl. DpyKkTo3a Kak
n30Mep IIOKO3bl. CpaBHEHHE CTPOEHUS MOJIEKYJIBl U XMMHUYECKHX CBOMCTB
TIIIOKO3bI M (pyKTO3bl. DPpPyKTO3a B NPUPOAE M €€ OHOoIorHYeckas podb.
Ilento3pl. Pubo3a u ne3okcupubo3a Kak MPEICTABUTENM ajbJONEHTO3.
CtpoeHne MoJeKyI.

Mucaxapuabl. Crpoenune aucaxapuioB. Croco®d cowIeHEHHsS IMKIIOB.
BoccranasnuBaromuye U HEBOCCTAHABIIMBAIOLIME CBOMCTBA JIUCAXapUIOB Kak
CJIEICTBUE cOwIeHeHus IMKIa. CTpOoeHne U XMMHYECKHE CBOMCTBA Caxapo3bl.
TexHomornueckre OCHOBBI IIPOU3BOACTBA caxapo3bl. JIakT03a U MaJIbTO3a KaK
U30MEPBI Caxapo3bl.

Hoaucaxapuasl. O0mee crpoeHue mnoiucaxapuaoB. CTpoeHHE MOJIEKYIIBI
Kpaxmaja, aMuwiIo3a M aMWIONeKTHH. du3ndeckue CBOWCTBA Kpaxmania, €ro
HAXOXXJCHHWE B TPUpOAE M OuosorHueckas poib. I mkoreH. XuWMHYECKHE

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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cBoiicTBa KpaxMasia. CTpoeHHe 3JIE€MEHTapHOTO 3BEHa IEJUTI0JI03bl. BiusHue
CTpPOCHHS TMOJIMMEpPHOW 1enu Ha (U3NUecKHue W XHUMHYECKHE CBOWMCTBA
Letono3el.  ['Maponus 1euirono3bl, 00pa30BaHHE CIOXKHBIX 3(UPOB C
HEOPTaHMYEeCKUMH M OpraHMYecKuMH  Kucioramu. lloHstue 00
HCKYCCTBEHHBIX BOJIOKHAx: alleTaTHOM IlIeJIKke, BUCKo3e. HaxoxneHue B
pUpoJie U OMOJIOTUYECKAs POJIb LEJUTI0I03bl. O3HaAKOMIIEHHE ¢ (PU3HMYECKUMHU
CBOMCTBaMH IIIIOKO3bI (aNITeUHasl yIIaKoBKa, TAOJIETKH).

KucnorHslil rugponus caxapossl.

3HAKOMCTBO C 00pa3laMH MOJIMCAXapUIOB.

OOHapykeHne Kpaxmaja ¢ TIOMOIIbI0 KaueCTBEHHON peakinu B Mele, xiebe,
HOrypTe, MaprapuHe, MAaKapOHHBIX M3AENIHSIX, Kpynax.

CamocTosiTesbHasi padoTa

Tema 1.12.
AMUHBI, aMUHOKHUCJIOTHI,
OeJIKH.

Conep:xxanue y4eOHOro MaTepuaJa:

Kaaccudukanusa n nzomepusi amunos. [lonsarue o0 amunax. IlepBuunsie,
BTOPUYHBIE M TpeTU4Hble amuHbl. Kiaccudukanus aMHHOB 10 THILY
YIJIEBOJOPOAHOTO  pajuKajda M  YUCIY AaMUHOTPYHI B MOJIEKYJIE.
l'omonoruueckue psaabl OpeAeTbHBbIX adu(PaTHYECKUX M apOMaTHUECKUX
aMUHOB, U30MEpUsl U HOMEHKJIATypa.

XHMHYeCKHe CBOMCTBAa aMMHOB. AMMHBI KaK OPraHU4ECKHE OCHOBAaHMS, UX
CpaBHEHHE C AaMMHUAaKOM U JPYI'MMH HEOPraHMYECKUMU OCHOBAHUSIMU.
CpaBHEHHE XUMHYECKUX CBOUCTB aau(pPaTHYECKUX U apOMATUYECKUX aMUHOB.
OO6pa3oBanue aMH10B. AHUIMHOBBIE KpacuTenu. [IoHATHE O CUHTETHYECKUX
BOJIOKHaX. [lonramMuasl U MoNMaMUIHbIE CHHTETUYECKHUE BOJIOKHA.
IIpumenenne u moaydeHue amMuHoB. [lomyuenume amuuoB. PabGorsr H. H.
3VHHHA.

AMuHokuca0Thl. [loHATHE 00 aMUHOKHCIOTaX, WX Kilaccupukauus U
ctpoenne. Omnruueckas  u30Mepuss  o-amMHMHOKHMCHOT.  HomeHnknatypa
AMUHOKHCIIOT. J|BOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHUCIIOT
U ee Npu4uHbl. bunossipueie noHbl. Peakiuu konaeHcauuu. [lentuaHas cBs3b.
CuHTeTHYeCcKHe BOJIOKHA: KampoH, »HHaHT. Kiaccudukanus BOJIOKOH.
[TonmyuyeHre aMMHOKHUCIIOT, X IPUMEHEHUE U Oroornyeckast QyHKIHs.
Beakun. benku kak mpupogHele nosmMepbl. llepBuuHas, BTOpHU4YHAas,
TPETUYHAsT W YETBEPTUYHAS CTPYKTypbl OenkoB. @DuOpUIUIApHBIE W
rioOysnsipable Oenkyu. XMMHUYEeCKHe CBOWCTBA OEJKOB: TOpPEHHUE, JeHATypalys,

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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TUAPOIN3, KAdyeCTBEHHBbIC (IIBETHBIC) peakiuu. buonornyeckne ¢GyHKIUHA
OenkoB, ux 3HadeHwe. benkw kak kommoHeHT numu. [IpoGnema GerkoBoro
TOJIOAAHUS ¥ ITyTH €€ PCIICHHSL.

IIpakTHyeckoe 3aHsiTHE:

CamocrosiTesibHast padora
Penienue 3a1a4 Ha M30BITOK U HEJJOCTATOK

Tema 1.13.
A3zoTcoaepixaiiue
reTCPOUUKINYCCKHUEC
coenuHeHus. HykinenHoBbie
KHUCJIOTHI.

Copep:xkaHue y4e0HOI0 MaTepHuaJa

HyxknennoBble kKucaoTrpl. HykIeHHOBbIE KHCIOTBI KakK IPUPOAHBIE
nonuMepsl. Hykieotunsl, ux crpoenue, npumepbl. AT® u AP, ux
B3aMMOIIPEBpALIEHNE U poJib 3TOro npouecca B npupoxe. Ilonsatue JHK n
PHK. Crpoenne JIHK, ee mepBuuHas u BTOpUuHas CTpykrypa. PaGorsr .
Kpuka wu JI. VYorcona. KoMIUIEMEHTapHOCTb a30TUCTBIX OCHOBAHUM.
Perumukamuss JIHK. Ocob6ennoctu ctpoennss PHK. Tunet PHK u wux
6uosornueckue Qynkuuu. [lonstue o TponuHoMm kone (komone). buocunres
Oenka B )KUBOM KileTke. TpaHcreHHble (OPMBI PACTEHUN U )KMBOTHBIX.
WzroroBnenne OOBEMHBIX M IIAPOCTEPXKHEBBIX MOJAETEH  a30TUCTBIX
TeTEPOLIMKIIOB.

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

I'ennas HHXCHCPUA U OMOTEXHOJIOTHS.

CamocTrosiTesbHasi 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 1.14. Buonornueckun
AKTUBHbBIE COSITUHEHUS.

Conep:xanue y4eOHOro MaTepuaJia

®epmenthl. [lonsatue o depmeHTax Kak 0 OMOJOTMYECKHX KaTaau3aTopax
6enxoBoit mpupoabl. OCOOEHHOCTH CTPOEHHs M CBOICTB B CpaBHEHHUU C
HEOpraHUYECKUMU KaTaJan3aTopamHu. Knaccudukanus (bepMeHTOB.
OcoOeHHOCTH  CTPOEHMsI W CBOMCTB  ()EPMEHTOB: CENEKTUBHOCTh U
3¢ heKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (PEPMEHTOB OT TeMIiepaTypsl u pH
cpeasl. 3HaueHue  (epMEHTOB B  OWOJOTMM M TPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH.

Buramunsbl. Ilonste o Butammuax. Ux kmaccudukanus u oO03HAUYEHUE.
Hopwma notpebnenust ButamuHoB. BogopacTBopumblie (Ha mpuMepe BUTAMUHOB
C, rpynnsl B u P) u sxxupopactBopumsie (Ha npumepe ButaMuHOB A, D 1 E).
ABHUTaMUHO3bI, TUIIEPBUTAMUHO3bI U TUIIOBUTAMUHO3bI, X POQUIaAKTHKA.
I'opmonsl. TloHsATHE 0 TOPMOHAX Kak OMOJIOTMYECKM aKTHUBHBIX BEIIECTBAX,

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.1, IIK 1.3.

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TIPG 12
ITPy 01- 1Py 13
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BBITNOJIHAIOIIMX dHIOKPUHHYIO PETryJILHUI0 KU3HEACATCIBHOCTH OPraHU3MOB.
Knaccudukanuss TOpMOHOB:  CTEpPOMABI, MPOU3BOAHBIE AMHHOKHUCIOT,
NOJUMNENTUAHbIE W OenkoBble TOpMOHBL.  OTAENbHBIE IPEICTABUTEIN:
3CTPaAMOI, TECTOCTEPOH, MHCYJINH, a{PEHAJIH.

IIpodeccuoHaILHO-OPMEHTHPOBAHHOE COJIEPKAHUE

JlekapctBa. [loHsTHE O IeKapcTBax Kak XUMUOTEPANeBTUUECKUX pernaparax.
Kpatkue wucropuueckue cBeIEHUS O BO3HMKHOBEHMH M Pa3BUTHHU
xumuoTepanuu. ['pynnsl gekapcTs: cyiabhaMubl (CTPENTOLM), aHTUOMOTUKHI
(MeHUIWUIMH), AaHTUIOUPETHKH  (aclupuH), AaHaJbIeTHUKH  (aHAJIbIUH).
MexaHu3m JAeMCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IIPErapaTroB, CTPOEHHUE
MOJIEKYJI, IPOrHO3MpPOBAaHME CBOICTB Ha OCHOBE aHAJIU3a XHUMHUYECKOTO
CTpoeHHsl. AHTUOMOTUKH, UX KJIacCU(UKALUS 110 CTPOCHUIO, TUITY U CHEKTPY
neiictBusi. besonacHble ciocoObl MPUMEHEHUS, JICKApCTBEHHbBIE (POPMBI.
WcnpiTanue pacTBOPUMOCTH a/IipeHaJIMHA B BOJIE U COJISTHOW KHCIIOTE.
OOHapyKeHue acupuHa B TOTOBOM JIEKAPCTBEHHOM (hopme.

CamocrosiTesibHas padora

Tema 1.15. ['eHeTnueckas
CBS3b

Conep:xaHue y4eOHOIro MaTepuaJia

Knaccudukanus peakiuii B opranndeckor xumun. Knaccudukarus peakiuii
0 HM3MEHEHUIO B CTPYKType cyOcTpata (mpHCOeAMHEHHE, OTIIECIUICHHE,
3aMellleHue,  u30Mepu3alus) W TUIOy  peareHTa  (paJuKaibHbIE,
HYKJICO(PHIIbHBIE, YIMEKTPO(UIbHEIE).

IIpakTHYeckoe 3aHATHE:

CamocrositesibHas padora

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

Paznen 2. O0mias u HeOpraHuveckass XuMusi 2 ceMecTp

Tema 2.1.
CrpoeHnue aToma.

Copep:xxanue y4e0HOro MmaTepuaJia

ATOM — cJ10:KHasi yacTula. J[0Ka3aTenbCTBa CIOKHOCTH CTPOEHUS aToma:
KaTOJHbIE M PEHTTeHOBCKHE Jy4H, (oTodddexT, paarnoaKTUBHOCTD,
anektponus. [Imanerapuas moaens atoma 3. Pesepdopaa. CtpoeHue aTroma mo
H. bopy. CoBpeMeHHbIE npeacTaBIeHUs O CTPOeHUH aroma. KopmyckymsipHo-
BOJIHOBOM JIyallu3M 4acTHUIl MUKPOMHMPA.

CoctaB aromHoro siapa. HykJjoHbI: TpOTOHBI MU HEUTpPOHBL. M30TOmBI UM
HYKJIUBL. Y CTOMYUBOCTH SIZIEP.

DJIeKTPOHHAs1 000J109Kka aToMoB. [loHsATHE 00 SIEKTPOHHON OpOWTAIM U

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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3JIEKTPOHHOM obiyiake. KBaHTOBBIC umncia: riaaBHOE, opOuTanbHOE (MMOOOYHOE),
MarHUTHOE M CHUHOBOE. PacnpezneneHue 3J€KTPOHOB IO JHEPreTUYECKUM
YPOBHSIM, NOJYPOBHSAM M OpOHUTaIsIM B COOTBETCTBUM C IPUHLUIOM
HauMeHblIeN 3Hepruy, npuHuunoM [laynu u npaBunom I'yHna. DnekTpoHHbIE
KOH(Urypaluy aTOMOB XMMHUYECKHX 3JIEMEHTOB.

CamocTosiTesbHasi padoTa

Tema 2.2. Ilepuoauveckuii
3akoH u Ilepuoanyeckas
CHCTEMa XUMHYECKHX
snemenToB ..
MemnpgeJsieeBa.

Conep:xaHue y4eOHOro MaTepuaJia

OTKpbITHE TNEPUOAMYECKOr0 3aKoHAa. [IpeArnochUTKH:  HAKOIICHHE
(dakronornueckoro Marepuana, paboTel mnpeamecTtBeHHUKOB (M. B.
Hebepeitnepa, A. O. lllankyprtya, Jx. A. Hetonennca, JI. 0. Metiepa), chesn
xuMuKoB B Kapncpys, muunoctHeie kadectBa J[. M. MenneneeBa. OTKpbITHE
. . MenneneeBbiM [leproguyueckoro 3aKoHa.

Ilepuonnyecknii 3akoH u crpoeHne aroma. COBpPEMEHHOE TOHSATUE
XUMUYECKOTO dJeMeHTa. 3akoHoMepHOocTh [. Mosnu. CoBpemeHHas
¢dbopmymupoBka Ilepuogmueckoro 3akona. [lepmomuueckas cucrema u
cTpoeHue aroma. M30TOmbI, OCHOBHOE M BO30YXKICHHOE COCTOSHHE aToMa,
ruOpuan3aIysl aToOMHBIX  OpOUTaNEH. Knaccudukanus XUMHYECKUX
3JIeMeHTOB (s-, P-, d-a;memenTthbl). BajeHTHBIE 37I€KTpPOHBI. BalleHTHOCTD.
Ou3nYecKuil CMBICIT TOPSAKOBOTO HOMEpa 3JEMEHTOB, HOMEPOB TPYMIbI H
nepuona. Ilepmoguueckoe M3MEHEHHE CBOWCTB AJIIEMEHTOB: pajndyca aToMa;
SHEPTUU HMOHU3ALMU; JIIEKTPOOTPULIATEIBHOCTH. [IpUUMHBI H3MEHEHUS
METAIMUYECKUX U HEMETAJUIMYECKUX CBOWMCTB DJIIEMEHTOB B Ipynmax u
nepuojax, B TOM 4HCIe OONBIIMX U  CBEpXOONBIIUX. 3HAYCHUE
[Tepronnueckoro 3akoHa u [lepruoanyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa yisi pa3BUTHSL HAYKU U TOHUMAHUS XUMHYECKOW KapTHHBI
MUpa.

CpaBHeHHUE CBOWCTB MPOCTHIX BEIIECTB, OKCUIOB U TUAPOKCUIOB SJIEMEHTOB
I1I nepuona.

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 O1- I1Py 13

IIpakTHYeckoe 3aHATHE:

CamocrositesibHas padora

Tema 2.3. CtpoeHue
BemiecTBa. XMMHYECKas
CBS3b.

Conep:xanue y4eOHOro MaTepuaJia

ITonsiTHE 0 XHMHYECKOH CBSI3M. THIIBI XMMHYECKHX CBSA3€i: KOBaJCHTHAas,
MOHHAs!, METAJUIMYECKAasi U BOJIOPOTHASI.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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KoBanenTHasi xumMuueckasi cBsi3b. J[Ba MexaHm3Ma oO0Opa3oBaHUs 3TOH
CBSI3M: OOMEHHBIH U JOHOPHO-aKIENTOPHBIA. OCHOBHBIE MapaMeTphl ITOTO
THUIA CBA3U: JAJINHA, IPOYHOCTh, YIOJ CBSI3U WM BaJEHTHBIM yroja. OCHOBHbIE
CBOMCTBA KOBAJIEHTHOM CBSI3U: HACBILIEHHOCTb, MOJIPU3YEMOCTD U IIPOYHOCTb.
DNEKTPOOTPULIATEILHOCTh M KJIacCHU(PHUKAIUS KOBAJEHTHBIX CBSI3EH MO 3TOMY
MPU3HAKY: MOJISIPHAS U HEIOJSPHAs KOBAJIEHTHBIE CBS3U. [10SpHOCTD CBSA3M U
HOJISIPHOCTh MoJIeKyJbl. Crioco0 mepeKpbIBaHUS AJIEKTPOHHBIX OpOuTanei u
KJIacCU(UKAIUS KOBAJICHTHBIX CBS3€H IO 3TOMY MPHU3HAKY: G- U T-CBS3U.
KpaTHocTh KOBaJIeHTHBIX CBSi3ed M KiacCU(UKALKA MX O 3TOMY IMPHU3HAKY:
OJIMHAPHBIE, JBOWHBIC, TPOWHBIC, IIOJYTOPHbIE. THUIBI KPUCTALUIMYECKHUX
pPELIETOK y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE M MOJIEKYJIPHBIE.
DuU3NYECKUE CBOKMCTBA BEIIECTB ¢ 3TUMH KPUCTAINIMYECKUMHU PELICTKAMH.
Honnass xumuueckasi cBsA3b. KpailHuii ciaydail KOBAJIEHTHOW MOJISIPHOM
cBsi3u. MexaHu3M 00Opa3oBaHUS MOHHOM CBs3U. VIOHHBIE KpUCTaIMYECKHE
PELIETKH U CBOMCTBA BEIIECTB C TAKUMU KPUCTAJUIAMMU.

Mertajuinyeckass XuMH4Yeckasi cBsIi3b. OcCOOBIH THUII XMMHYECKOH CBSI3H,
CYLIECTBYIOIIMII B MeTaJlax M cCIUlaBax. Ee ommMuuMg M CXOICTBO €
KOBJICHTHOM M HOHHOM cBs3aMu. CBOMCTBA METALIMYECKON  CBSI3H.
Meramnueckue KpUCTaUIMYECKUE PELIETKH U CBOKMCTBA BEIIECTB C TAKUMHU
KpUCTaJUIaMHU.

Bopopoanasi xumuuyeckasi ¢Bsi3b. MexaHusMm oOpa3oBaHus Takou cBsizu. Ee
KJIacCU(UKALIUSA: MEKMOJICKYJISIPHAsE M BHYTPUMOJICKYJISIpHAS BOJOPOJHBIC
CBs3U. MoJeKysipHble KPUCTAINIMYECKHUE PEIIETKH JI 3TOr0 THUIA CBSI3U.
@u3NYECKUE CBOKCTBA BEILIECTB C BOJOPOIHOW CBA3BIO. bruonornueckas posib
BOJIOPOJHBIX CBsI3€l B OpraHU3aluu CTPYKTyp OuomonumepoB. Epunas
MPUPOIA XUMUYECKUX CBS3€HM: HAIMYKE PA3JIUYHBIX TUIIOB CBA3EH B OJHOM
BEILECTBE, IEPEX0]] OJTHOTO TUIA CBA3U B APYIOW U T. II.

IIpakTHyeckoe 3ansiTue:

CamocTrosiTeqbHasi padora

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- TIPG 12
ITPy O1- TPy 13

Tema 2.4. CtenieHp
OKUCJICHUA

Conepxanue y4eOHOro MaTepuaJia

Crenenb oxuciaeHuss. OrnpeneneHuss TOHATUM «CTENEHb OKHUCIEHUSD.
CpaBHEHHME CTENEHU OKUCIEHUS M BaJeHTHOCTU. OmpeneneHue CTENneHu
OKHCJICHUSI DJICMEHTOB B OWHApHBIX M OPraHUYECKHX COCJIMHCHHSIX.

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

JIP 01- JIP 07
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CocraBnenue GpopMysn OMHAPHBIX COCIUHEHHM, OOIIMI Croco0 MX Ha3BaHUHU.
BI/IHapHBIC COCAWHCHUA MCTAJJIOB W HCMCTAJUIOB: OKCHUIbI, XJIOPUOBI,
cynbduasl u np. CoctaBieHne ux Gopmy.

CamocTosiTesqbHasi padoTa

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

Tema 2.5. Knaccuduxarnms
BemiecTB. [IpocTeie
BEIIECTBA.

Conep:xaHue y4eOHOIro MaTepuaJia

Kanaccudukanusa Heopranmvyeckux BemiecTB. HoMeHknaTypa v Ha3BaHUE
HEOPraHMYECKUX BEIIECTB MCXOJAS U3 HX XHUMHUYECKOH (GopMyssl WiIH
COCTaBJIEHUE XUMHUYECKOW (OpMyJIbI MCXOJ W3 Ha3BaHHS BELIECTBA 110
MEXAYHapOOHOW M TpUBUAIBHOM HOMeHKnaType. [IpocTeie u  ciiokHbIE
BEILECTBA. Oxkcunpl, ux kinaccuduxanus. ['mapoxcuabl (OcHOBaHMS,
KHUCJIOPOACOAEpIKAIINE KUCIOTHI, aMmpoTepHble Tuapokcusl). Kucnorel, ux
kinaccudukanua. OcHoBanus, ux kinaccudukanus. Coiau cpeiHue, 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. DJEKTPOXUMHUECKHUM PsiJi HAPSKEHUS
MeTayuioB. O0ue pu3nuecKkrue CBOMCTBa METAJIIOB U UX BOCCTAHOBUTEIIbHBIE
CBOICTBa: B3aUMOJEHMCTBHE C HEMETaulaMU (KHUCIOpPOJIOM, TaJoreHamH,
Cepoil, a30TOM, BOJOPOJOM), BOJIOW, KHUCIOTaMM, pacTBOpPaMHU COJEH,
OpraHMYECKMMHU BELIECTBAaMH (CIHUpPTamMH, TrajoreHajkaHaMu, (EHOJIOM,
KHUCIO0TaMM), mmenoyamMu. OKCHUIbl U THAPOKCHIBl METAJIOB. 3aBUCHUMOCTb
CBOMCTB 3TUX COEIMHEHUN OT CTENEHEH OKHCIEHUS METAJUIOB. 3HaueHHe
METAJJIOB B IIPUPOJE U KU3HU OPraHU3MOB.

Koppo3uss meramnoB. Ilomarne koppo3un. XuMH4ecKas KOPPO3HS.
OnexTpoxumuyeckas Koppo3us. CrnocoObl 3aIlUThl METAIJIOB OT KOPPO3MH.
UepHas U LIBETHAsI METaJLTyprusl.

O0mme cmocodbl moy4YeHHsi MeTaJIoB. MeTtamnsl B NpUpOJE.
MeTtannyprust ¥ €e BUJIbl: TUPO-, TUIPO- U 3JIEKTPOMETAILTYPIUsl. DIEKTPOIIN3
pacIulaBOB M pacTBOPOB COEIMHEHUN METAJUIOB M €ro IpPaKTHYECKOe
3Ha4YCHHE.

Hememanner. Ilonoxenne HemerauioB B Ilepuonmyeckoil  cucreme,
O0COOEHHOCTH CTPOEHHUS UX aTOMOB. DJIEKTPOOTPULIATENbHOCTh. biiaropoiHeie
raspl. DJIEKTPOHHOE CTPOCHUE aTOMOB OJIATOPOIHBIX Ira30B U OCOOEHHOCTH UX
XMMHUYECKHMX U (u3nyeckux cBoicTB. Hemeramnsl — npocTsle BeniecTBa. Mx

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 O1- I1Py 13
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aTOMHO€ U MOJIEKYJISIPHOE CTPOEHUE UX. AJTOTpONUsl. XUMHUUYECKUE CBOMCTBA
HeMeTaoB. OKHCIMTENbHBIE CBOMCTBA: B3aMMOJCICTBHE C MeETallaMH,
BOZOPOJIOM, MEHEE DJIEKTPOOTPULATEIbHBIMU HEMETAUIAMH, HEKOTOPBIMHU
CIIOKHBIMU BEIIECTBAMU. BOCCTaHOBUTENIbHBIE CBOICTBA HEMETAJLIOB B
peakuusix ¢ GTopom, KUCIOPOIOM, CIOKHBIMU BEIIECTBAMU — OKUCIUTEISIMU
(a30THOM U CEpHON KUCIOTaMU U JIp.).

O3HakoMJIeHHE C OO0pa3lamMu MpeJCcTaBUTENIed KJIacCOB HEOPTaHUYECKUX
BELIECTB.

OszHakomyieHHe ¢ oOpa3uamMu MpeACTaBUTENCH KJIacCOB OpPraHUYecKuX
BELIECTB.

O3HaKOMJICHUE C KOJUIEKIIUEN PY/I.

[TomyueHue kucIOpoaa U €ro CBOMCTBA.

[Tomy4yenue Bo0po/ia U €ro CBOMCTBA.

[TonyuyeHne IacTU4ECKOM Cepbl, XUMUYECKUE CBOMCTBA CEPBI.
B3anmopeiicTBre METAIIIOB C pacTBOPaMU KUCIIOT U COJIEH.

CoiicTBa yris: aacopOIHOHHbIE, BOCCTAHOBHUTEIbHBIE.

B3anmopeiicTBre IMHKA WIH aIFOMUHUS C pACTBOPAMU KHUCJIOT U IIEJIOYEH.
OxpamyBaHue IUIAMEHM KAaTHOHAMM IIEJNOYHBIX U IIEJIOYHO3EMENbHBIX
METaJLIOB

IIpakTHyeckoe 3ansiTue:

CamocTosiTesbHasi padoTa

Tema 2.6.
OCHOBHBIE KJIACCHI
HEOPraHMYECKUX H

OpPraHUYECKUX COETUHEHUIA.

Conep:xanue y4eOHOro MaTepuaJia

Bogopoanble coenumHeHusi HeMeTa/uioB. [lomydyeHne ammuaka
XJIOPOBOJOPOJa CHHTE30M U KOCBEHHO. Pusnyeckue cBoicTBa. OTHOIIEHUE K
BOJI€: KUCIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuapl M aHTHAPHABI KapOOHOBBIX KucJIOT. HeconeobOpasyrwmue u
coyieoOpa3yromniue okcuabl. KHucloTHbIE OKcHAbl, MX cBoWcTBa. OCHOBHBIE
OKCHJIbI, UX CBOMCTBAa. AMQOTEpHbIE OKCHIBI, UX CBOMICTBAa. 3aBUCHMOCTb
CBOMCTB OKCHJIOB METAJJIOB OT CTENIEHN OKUCIEHMs. AHTUIPUIBI KapOOHOBBIX
KHCJIOT KaK aHaJIOTH KUCJIOTHBIX OKCHJIOB.

Kuciaorsl opranuveckne u Heopranmveckue. KucioTsl B CBET€ TEOpUH
ANEKTPONIUTHYECKON Aucconuanui. KucioTel B cBeTe€ MNPOTOIUTHUYECKOM
teopuu. Kiaccudukanmsi opraHudeckux M HeopraHudecknx kucior. OOrmue

10

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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CBOMCTBA KHCJIOT: B3aMMOJEHCTBHE OPraHNYECKUX U HEOPTAHMYECKUX KUCIIOT
C MeTaUlaMH, OCHOOBHBIMH U aM(OTEPHBIMH OKCHIAMHU M TUIAPOKCHUIAMH,
colsiMH, oOpa3oBaHuWe  CIOXKHBIX  3¢upoB. OCOOEHHOCTH  CBOKCTB
KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIIOT.

OcHOoBaHMA OpraHn4YecKue U Heopranuveckue. OCHOBAaHUS B CBETE€ TEOPUU
MEKTPOIUTHYECKON aucconuanui. OCHOBaHMSI B CBETE NPOTOIMTUYECKOM
teopun. Knaccudukanuss opraHM4ecKMX U HEOPraHUYECKHMX OCHOBaHUM.
XUMHYECKHE CBOWCTBA WIEJIOUYEH U HEPACTBOPUMBIX OcCHOBaHuM. CBoiicTBa
OECKUCIOPOAHBIX OCHOBAHMI: aMMUaka W aMHHOB. B3aumHoe BiMsHHE
aTOMOB B MOJIEKYJIE aHWJIMHA.

AMdoTepHble  OpraHM4YecKHe M  HEOPraHM4YecKHe  COeJIMHEHUS.
AMdoTepHbIE OCHOBaHUS B CBETE MPOTOJUTUICCKON Teopuru. AMDOTEPHOCTH
OKCHUJOB M THUJIPOKCUIOB TNEPEXOAHBIX META/UIOB: B3aUMOJCHCTBUE C
KHUCJIOTaMU U HIeJI0YaMHu.

Coau. Krnaccudpukamus M XUMHUYECKHe CBoicTBa coneil. OcoOeHHOCTH
CBOICTB CcOJIE OpraHMYECKUX U HEOPraHUYECKUX KUCIIOT.

I'eneTnueckas cBsI3b MeXKAY KJIACCAMHU OPraHUYECKHX U HEOPraHUYeCKHX
coefuHeHui. [loHATHE O TEHETHYECKOM CBSI3M M TIE€HETHYECKHX pANaX B
HEOPraHUYECKOM W OpraHuyecKkoil xumuu. ['eHeTHueckue psabl MeTamia (Ha
IpUMepe KaJlbliisg M JKeje3a), HemeTaa (Cepbl U KpEeMHUS), IEPEXOIHOTO
anementa (uuHKa). ['eHeTHMueckue psAAbl U TeHETHYECKas CBSI3b B
OPraHU4YeCKOr XMMHUU. ENTMHCTBO MHUpA BELIECTB.

Peakuust «cepeOpsiHOTO 3epKajay AJi MypaBbUHON KUCIIOTHI.
B3aumoneiictBue pactBopa TUIPOKCHAA HATPUS C KHUCIOTHBIMH OKCHJIAMU
(okcugom dochopa (V)), amdorepHbIMU THUIAPOKCHUAAMHU (THAPOKCHIOM
[IUHKQ).

B3anmopeiicTBue aMMHaka ¢ XJIOPOBOAOPOJAOM M BOAOW. AHANOTHYHO s
METUJIaMUHA.

B3anmopeiicTBue aMUHOKHUCIOT ¢ KHCJIOTaMu M menodyaMu. OCyIiecTBIEHHE
HEPEXO/I0B:

Ca — Ca0 — Ca3(P0O4)2 — Ca(OH):

P — P205 — H3PO4

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

C2H50H — C2H4 — C2H4Br2
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[Tonmy4yenue u cBOMCTBA YIJIEKUCIIOTO rasa.

CBoiicTBa COJSIHOM, CepHOI (pa30aBIeHHON) H YKCYCHOU KUCIIOT.
B3aumoneiictBue tunpokcuaa Hatpus ¢ comsimu (cynbbarom memu (II) u
XJIOPUAOM AMMOHHSI).

HpaKaneckoe 3aHsATHE:

CamocrosiTesibHas padoTa

Tema 2.7. KoMIuiekcHbIE

Copep:xanue y4e0HOIr0 MaTepuaJia

OK 01, OK 02, OK 03,

COCTUHEHUSI KommiekcooOpazoBanme M KOMILUIEKCHbIe coeauHeHusi. (CTpoeHue OK 04, OK 05, OK 07,
KOMIUIEKCHBIX ~COEAMHEHUN: KOMIUIEKCOOOpa3oBaTelb KOOPAMHAIMOHHOE IIK 1.1, TIK 1.3.
YUCJIO, JIMTaHAbl, BHYTpeHHsAss u BHemHss cheppl. Kiaccudukanus P 01- JIP 07
KOMIIJICKCOB: XCJIaThI, KaTUOHHBIC, AHUOHHBIC nu HeI/ITpaJIBHbIe, MP 01_ MP 03
AKBaKOMILJIEKCHI, aMMHaKaThl, KapOOHWIBl MeTauioB. HomeHknatypa [1P6 01- TIP6 12
KOMIUIEKCHBIX COEIMHEHUM M HMX XUMHYECKHE CBOWCTBa (Ha IpUMeEpe IPv 01- [IPv 13
THAPOKOMILJIEKCOB IIMHKA W aJTIOMHUHHMHHMSA). Jluccommamus KOMIUICKCHBIX y y
COGIII/IHGHI/II;'I. HonyquHe KOMIIJICKCHBIX OpFaHI/I‘-IGCKI/IX nu HCOpFaHI/I‘-IeCKI/IX
COCIUHEHU.
IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COEPIKAHME
3HaueHUe KOMIUICKCHBIX COCAMHEHUHW W UX pojib B mpupone. [IpumeHeHue
KOMIIJICKCHBIX COG}II/IHCHI/Iﬁ B MCIUIINHC.
CamocrosiTesibHas padoTa

Tema 2.8. Copep:xanue y4eOHOro MaTepuaJia OK 01, OK 02, OK 03,

XHUMHUYECKHE pCakuunu.

[lonsTe o xumuyeckoi peakuuu. Peakuuu, wugymume 0€3 H3MEHEHMS
KayeCTBEHHOI'O0 COCTaBa BEILECTB: a/UIOTPONU3ALKAA M H30MEpHU3aLUs.
Peakuuu, uayuniye ¢ M3MEHEHHEM COCTaBa BEIIECTB: MO YUCIY M XapakTepy
pearupymromux “ 0oOpa3yIoIIUXCS BeleCTB (pa3joKeHHUs, COeIUHEHUS,
3aMelleHus, oOMeHa); MO M3MEHEHHUIO CTENeHEeH OKUCIIEHUS 3JIEMEHTOB
(OKHCIUTEbHO-BOCCTAHOBUTENBHBIE U HEOKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuun); mo TeroBoMy 3(dexTy (9K30- M IHIOTEpMHUYECKHUE);, Mo ¢asze
(romMo- ¥ reTeporeHHbIe); MO HampaBieHHIo (0OpaTHUMble U HEOOpPaTUMBIE); IO
HCIIOJIb30BAHUIO KaTaln3aropa (KAaTaJUTHUYECKUE W HEKATAJIUTHYECKHE); IO
MexaHu3My (paJuKaabHbIe, MOJEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTH NMpoTeKaHMs XMMHUYECKHX peakuuil. BHyTpeHHAs sHeprus,
sHTasnbnus. TemoBod 3ddexT xumuueckux peakuuid. Tepmoxumuueckue

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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ypaBHeHUs. CTaHmapTHAs SHTAIBINS PEAKIMi U 00pa30BaHUs BEIIECTB. 3aKOH
I'. N. I'ecca u ero ciaenctBus. DHTPOIUS.

Cxopocth xumMuyeckux peakumid. [lonstue o ckopoctu peakuuid. CKOpoCTh
TOMO- ¥ T€TEPOreHHON peakuuu. JHeprus akTuBaluu. MakTopsl, BIUSIOLINE
Ha CKOpPOCTb XUMHUYeckoi peakuuu. llpupona pearupyrommx BeLIECTB.
Temnepatypa (3axkon Bant-I'odda). Konmenrpamus. Karamuzartoper wu
KaTaju3: FTOMO- ¥ T€TePOreHHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHHE C
HEOPraHUYECKUMH KaTalu3aTopaMu. 3aBHUCHUMOCTb CKOPOCTH pEaKLHUHd OT
MOBEPXHOCTU CONPUKOCHOBEHHUS PEarupyromux BeIecTs.

O0paTuMOCTh XUMHYECKHX peakuuii. XumMmnueckoe paBHoBecue. [lonstue
0 XMMHYECKOM paBHOBecHU. PaBHOBeCHbIE KOHIEHTpauuu. [IMHAMHYHOCTD
XMMHUYECKOI0 paBHOBeCHs. DakTOphl, BIUAIOIINE HA CMEIEHUE PaBHOBECHS:
KOHIIEHTpalus, 1aBieHue, remneparypa (npunuuin Jle [llarennbe).

CamocTosiTesibHasi padoTa

Tema 2.9.
JlucniepcHbI€ CHCTEMBI.

Conep:xaHue y4eOHOro MaTepuaJia

IlonsaiTue o nucnepcHbIX cucremax. Kiaccudukanusi TucnepcHbIX CUCTEM B
3aBUCUMOCTM OT arperarTHoro COCTOSIHUSL —JIUCIIEPCUOHHOM  cpenbl |
JUCHEpCHOM (a3bl, a Takke MO pasMepy HUX yacTull. ['pybomucnepcHbie
CUCTEMBI: 3MYJIbCUM U CYCHEH3UU. TOHKOIUCIIEPCHBIE CUCTEMBIL: KOJUIOMIHbIE
(30;l1 W TEenM) M UCTUHHBIE (MOJIEKYJSIPHBIE, MOJIEKYJSIPHO-UOHHBIE H
noHnele). O¢dexr Tunnanga. Koarynsuus B KOIJIOUWIHBIX PacTBOpPax.
Cunepesuc B Telsx.

3HayeHHe [QUCHEPCHBIX CHCTEM B SKMBOl M HEXKUBOW MpuUpoie U
NPAKTHYECKOH KM3HHM Ye10BeKa. DMYJIbCUU U CYCIIEH3UU B CTPOUTEIBCTBE,
MUIIEBON MPOMBIIIJIEHHOCTH, KOCMETHKE. bHOIOrnyecKkue 1 TEXHOJIOTHYECKUE
3014. 3HAUEHHE Telell B OpraHu3alMM JKMBOW Marepuu. buonornueckue,
NUIeBble, KocMeTnueckue renu. CuHepe3uc Kak (akTop, OIMpeaelIsIOLIHi
CPOK FOJTHOCTH MPOAYKIIMHM Ha OCHOBE TeJeH.

[Tonmyuenue cycneH3uu cepbl U KaHU(OIIH.

[Tomyuenue sMynbCcUU PaCTUTENBHOTO Macia U OeH3071a.

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

IIpodeccnoHATBHO-OPUEHTHPOBAHHOE COJIEP:KAHNE

OMyJbCUU U CYCIIEH3UM B MEAMIIMHCKON MPOMBIIUIEHHOCTU. MeIulMHCKuE
30JI. 3HAYEHUE TeJIel B OpraHu3aluy >KMBOM MaTepuu MEIUIIMHCKUE Telld.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.1, IIK 1.3.

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- I1P6 12
TPy 01- TTPy 13
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CBepThIBaHHE KPOBU KaK OMOJIOTHYECKHI CUHEPE3HUC, €T0 3HAUCHUE.

CamocTosiTesqbHasi padoTa

Tema 2.10.
PacTtBOpBI.

Conep:xaHue y4eOHOro MaTepuaJia

IlonsaiTue o pacrBopax. ®Du3MKO-XMMHYECKas MPHUPOJA PACTBOPEHUS U
pacTBOpoB. B3aummopnelicTBue pacTBOPUTENS U PACTBOPEHHOI'O BEILECTBA.
PactBopumocTs BemiecTB. CriocoObl BBIpaKEHUS KOHLIEHTPAIMH PacTBOPOB:
MaccoBasi 10JI1 PACTBOPEHHOI'O BeleCTBa (IPOLIEHTHAs), MOJISIpHAsL.

Teopust 3JIEKTPOJUTHYECKOH aucconuManuu. MexaHusMm aucconuanuu
BELIECTB C Pa3JIMYHBIMU TUIIAMH XUMUYECKUX CBs3€. BKiaa pycckux y4eHbIX
B pa3BUTHE NPEJCTABICHUN 00 AJIEKTpoIUTHYECKON nuccorranui. OCHOBHBIE
MOJIOKEHU ~ TEOPHM  DJIEKTPOJIMTHUecKoM  auccoumanuu.  CreneHs
ANEKTPOIIUTUYECKON Aucconuanui U ¢GakTopbl ee 3aBUCUMOCTH. CUJIbHBIE U
cpenHue eKTpoauTsl. uccounanus Boasl. Bogoponuelii nokasarens. Cpena
BOJIHBIX PAacTBOPOB 3JIEKTPOJUTOB. Peakiuu oOMeHa B BOJHBIX pacTBOpax
JJIEKTPOJIUTOB.

I'mapoius kak o0MeHHbIN nmpouecc. HeoOpaTuMelil ruponn3 opraHuyecKux
U HEOPraHWYECKUX COCIMHEHUWH U €ro 3HAa4eHHE B IPAKTUYECKOU
NesTeNIbHOCTH  4enoBeka. OOpatumblii  ruaponn3 cosiell.  CTyneH4aTblit
ruzapoaus. Ilpaktnueckoe npumMeHeHne rupoiauns3a. ['uapoanu3 opraHMYecKux
BeulecTB (O€IKOB, KHPOB, YIJIEBOJAOB, MNOJIMHYKIeOTHI0B, AT®D) u ero
Ouosiornyeckoe M TMpakTHUeckoe 3HaueHue. OMblieHue xupoB. Peakuums
sTepudUKaImu.

CpaBHeHUE 2IEKTPOIIPOBOJHOCTH PaCTBOPOB AIIEKTPOJIUTOB.

CwMmeleHne paBHOBECHS IUCCOIMAIIMU CT1a0bIX KUCIIOT.

WHaukaTophl 1 N3BMEHEHNE UX OKPACKHU B Pa3HbIX CPENAX.

CepHOKHCIIBIN U (hepMEHTATUBHBIN THIPOJIHU3 YIIIEBOOB.

I'maponns kapOoHATOB, Cynb(PATOB W CHUIMKATOB IIEJIOYHBIX METAJJIOB;
HUTPATOB CBUHIA

(IT) mnm HKA, XJIOpHUIa AaMMOHHSL.

XapakTep JUCCOLUAIUHU PAa3TUYHbIX THAPOKCUIOB.

[IpuroToBieHne pacTBOPOB Pa3INYHbIX BUJIOB KOHIICHTPALIUU

12

IIpakTHYecKoe 3aHATHE:

CamocrosiTesbHast padora

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.1, IIK 1.3.

JIP 01- JIP 07

MP 01- MP 03
I1P6 01- I1P6 12
TPy 01- TTPy 13
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Tema 2.11. OxucauTeNbHO-
BOCCTaHOBUTEIIbHbBIC
peaKIuu.
DNEKTPOXUMHUUECKHE
MIPOIIECCHI.

Coep:xkaHue y4e0HOT0 MaTepuaJa

OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE  peakuuu. CTeneHb OKUCIEHUS.
BoccranoButenu u okucinureny. OKucCIeHHEe W BOCCTaHOBICHUE. BakHeiimme
OKHCJIMTEIM U BOCCTAHOBHUTEIHN. BocCTaHOBHUTEIBHBIE CBOMCTBA METAIIOB —
MPOCThIX BemecTB. OKHUCIUTENIbHBIE M BOCCTAHOBHUTEJBHBIE CBOWCTBA
HEMETAJUIOB — MPOCTHIX BEUIECTB. BOCCTaHOBUTENBHBIE CBOWCTBA BEILECTB,
00pa3oBaHHBIX JIEMEHTaMH B HU3IICH (OTPUIIATEIHLHOM) CTEIICHH OKUCIICHUSI.
OKuCIUTENbHBIE CBOWCTBA BEHIECTB, OOPAa30BAHHBIX JJIEMEHTaMU B BBICIICH
(TIOJTOKUTEIIBHOM ) CTEIICHU OKHCJICHHMS. OxucinuTebHbIC u
BOCCTAHOBUTEJIPHBIE CBOWMCTBA BEIIECTB, OOPA30BAHHBIX JJIEMEHTAMH B
MIPOMEKYTOUYHBIX CTETICHSAX OKUCIICHHUS.

Knaccupukanus 0KMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. Peakuuu
MEKAaTOMHOTO M MEXMOJIEKYJIIPHOIO OKHCJICHUS-BOCCTAHOBICHUS. Peakiuu
BHYTPHUMOJIEKYJISIPHOTO OKHCJICHHUS-BOCCTAHOBIJICHUS. Peakinu
CaMOOKHCJICHUS-CAMOBOCCTAHOBJICHHS (JIUCIIPOTIOPITMOHUPOBAHMS). MeToapl
COCTaBJICHUS YPaBHEHUW  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUM.
Meron  anekTpoHHOro OanaHca. BiusHme cpembl Ha  MPOTEKaHUE
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

XuMUYeCKHe MCTOYHHUKM TOKAa. OIJIEKTPOJHBbIE MOTECHIHWabl. Psijg
CTAHJAPTHBIX  AJIEKTPOJHBIX  TOTCHIMAIOB  (DJIEKTPOXUMHUYECKUU Pl
HaIpsHKEHUH MeTasuioB). ["albBaHUYECKHE AJIEMEHTBI U IPUHIIUATIBI UX paOOTHI.
CocraBiieHHe TallbBAHUYECKUX IeMeHTOB. OOpazoBaHue TaTbBaHUICCKUX Tap
NPy XUMUYECKUX mpolieccax. ['aJpBaHUYECKUE DJIEMEHTHI, MPUMEHAEMbIE B
KU3HU: CBUHIIOBAasl aKKyMYJISITOpHasl OaTapes, HHKEIb-KaJIMHUEBbIC OaTapew,
TOILJIUBHBIE DJIEMEHTEI.

DJIeKTPOJIM3 PACIIAaBOB M BOJHBIX PACTBOPOB 3J1eKTPOJMTOB. [Ipoiecchl,
MPOUCXOMSIIIME Ha KaToA€ W aHoAe. YpPaBHEHUS AJICKTPOXUMUUYECKUX
MPOIIECCOB. DJIEKTPOJU3 BOJHBIX PACTBOPOB C HMHEPTHBIMHU DIJIEKTPOJAMHU.
DJIEKTPOJIN3  BOJHBIX  PAacTBOPOB C  PAacTBOPUMBIMHM  DJIEKTPOJAMHU.
[IpakTueckoe npuUMEHEHUE DBieKkTpoiusa. lIpakThnueckoe mNpUMEHEHHE
3JIEKTPOJU3a JJIsl TOJYUYEHHS IIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX METAIJIOB U
ATIOMHUHUS.

BzaumopeiicTBie MEeTaNIOB C HEMETA/UIaMH, a TakKe€ C pacTBOPaMM COJIEH U
pacTBOpamMu KUCJIOT.

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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BzaumopeiicTBre cepHOil M @30THOM KUCTIOT C MEJBIO.
OxucanTenpHble CBOMCTBA IEPMAHIaHATa KaJlusl B pa3JIMYHbIX CPEAAX.

IIpakTHYecKoe 3aHATHE

CamocrosiTesibHas padoTa

Tema 2.12.
XUMHUS JIEMEHTOB.

Copep:xkaHue y4e0HOI0 MaTepuaJa

S-Onemenmul

Boaopoa. /[BOWCTBEHHOE MOJOKEHUE BOIOPOAA B NMEPUOAUYECKON CUCTEME.
N3oronel Bonopoaa. Tspkenas Boga. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIC
CBOICTBa BOJOPO/JIA, €r0 MOJYyUYEHUE U NMpuMeHeHHe. Pojib BOIOpoaa B )KUBOM
U HEeXHBOHM mpupone. Bona. Poiab Boabl Kak cpegooOpasyrolIero BelecTBa
KJIETKU. DKOJOTMYECKHE aCleKThl BOJOMOIb30BaHUSI.

Juementbl IA-rpynnbl. [lenouynsie metamipl. OOmmas xapakTepUCTHKA
LIEJIOYHBIX METAJUIOB Ha OCHOBaHUM mojiokeHus B Ilepuoaunueckoit cucreme
anementoB J[. 1. MenneneeBa u ctpoenus aromos. [lonydenue, puznueckue u
XUMUYECKHE CBOMCTBA IIEJIOYHBIX METAJIOB. KaTHOHBI IMIETOYHBIX METAJIOB
KaK BaKHEWIas XuMu4yeckas (hopMa UX CyHIECTBOBAHUS, PETYJISTUBHAS POJIb
KaTMOHOB KaJIUs U HATPHs B KUBOU KiieTke. [IpupoaHbie coeMHEeHNs] HAaTpuUs
U KaJlus, UX 3HaYEHUE.

JuemenTbl IIA-rpynmel. OOmias XapakTepUCTHKa IIE€IOYHO3EMENbHBIX
METaJUIOB M MarHusi Ha OCHOBaHUM moyioxkeHusi B llepuoguueckoit cucreme
anemeHToB /. 1. MenneneeBa u crpoeHust aroMoB. Kanbiuii, €ro nojiyueHue,
¢u3nueckue U XMMHYECKHE CBOICTBa. BakHelIe COeAMHEHUS KalbLUs, UX
3HaYeHHE U MpuMeHeHne. Kanpiuii B mpupoe, ero Ouoisorundeckas poiib.
p-Onemenmuol

ANOMUHUNA. XapaKTEpUCTHKA aJTIOMUHUA HAa OCHOBAHUU TIOJIOKEHHUS B
Ilepnognueckoii cucreme 3nemeHToB Jl. M. MenneneeBa u cTpoeHus aToma.
[Tonyuenue, pusnyeckne M XUMUYECKHE CBOWCTBA amtoMHUHHS. Bakneimue
COEIMHEHUS aJIlOMUHUSA, UX CBOMCTBA, 3HaU€HHE U npumMeHeHue. [Ipuponnsie
COCTMHECHUS ATFOMUHUS.

d-Onemenmor

OcoOenHoctu ctpoenus aromos d-anementoB (IB-VIIIB-rpynm). Measb, IHHK,
XpoM, JKeNe30, MapraHell Kak TMPOCThIe BEIIeCTBA, UX (QHU3UYECKHEe W
XUMUYECKHE CBOWMCTBA. HaxokaeHne OSTUX MEeTauioB B TPHUPOAE, HX

12

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.1, IIK 1.3.

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- I1PG 12
[Py O1- I1Py 13
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noytyyeHue u 3Hauenue. CoequHeHust d-371€MEHTOB C pa3TUYHBIMU CTEICHIMU
OKHCJIeHUsl. XapakTep OKCHJAOB M THAPOKCHUIOB OSTUX JJIEMEHTOB B
3aBUCHUMOCTH OT CTETIEHH OKHCJICHHS MeTalia.

JaeMenThbl IVA-rpynnbl. O0mmas xapakTepUCTHKA 3JIEMEHTOB 3TOM T'PYIIIIBI
Ha OCHOBAaHMM UX moJjioxeHus B Ilepuogmueckoit cucreme snementoB /[. U.
MenneneeBa U CTpOEHHUsT aTOMOB. YTriepoJ U ero amwiorpornus. CBoicTBa
AJUTOTPONHBIX MOJUUKALUN yrIepoa, UX 3HaueHue U npuMeHenne. OKCHIbI
U TUAPOKCHIBI YTrJepojJa W KpEeMHHUs, HUX XuUMHU4eckue cBoictBa. Coiu
YTOJIbHOM U KPEMHHUEBBIX KUCJOT, UX 3HaueHue W npumeHnenue. Crekiio u
CHJIMKaTHasi TPOMBIIIICHHOCTb. [IpupomooOpasyromas poib yriepoja s
YKUBOM U KPEMHUS JJIs1 HE)KUBOU IPUPOJIBI.

Yriepoa u kpemuuii. O0mas XxapakTepUCTHKA HA OCHOBAHUH WX TTOJOXKEHUS
B Ilepuoanueckoii cucreme [[. 1. MenneneeBa u ctpoerust aroma. [Ipocteie
BelIecTBa, OOpa3oBaHHBIE O3TUMHU dieMeHTaMH. OKCHIBI U THAPOKCHIBI
yriiepoja U KpemMHus. BaxkHelide colM yrojJbHOM M KPEMHUEBOW KHCIIOT.
CunukaTtHasi IpOMBILUIEHHOCTbD.

OuemMeHThl VA-rpynnbl. OOmmas xapakTepUCTHKA 3JIEMEHTOB ATOW TPYIIIBI
Ha OCHOBAaHUM MX nOJIOkKeHUs B llepuonmueckoin cucreme snemenros [I. .
Menzeneesa u crpoeHus atoMoB. CTpoeHUE MOJIEKYJIbl a30Ta U aJUIOTPOIHBIX
Monubukammii  ¢ochopa, wux (¢uzMYeckme U XUMHUYECKHE CBOMWCTBA.
Bonoponusie coenunenus sneMeHToB VA-rpymmbl. Okcunbl azota u ¢pocdopa,
COOTBETCTBYIOIIME UM KHCIOThI. Coau 3TuX KuciaoT. CBOMCTBA KUCIOPOIHBIX
coeMHEHMH a30Ta U (ocdopa, UX 3HAUCHUE U TpuMeHeHue. A30T U hochop B
IpUpoJIe, UX OMOJIOrHYEcKast poib.

Xanabkorenbl. OOImas XapakTEepUCTHKAa XaJbKOI€HOB Ha OCHOBAaHUM UX
nosioxkenuss B Ilepuoguueckoit cucreme anemenrosB JI. M. Menneneesa u
CTpoeHHsI aToMOB. XalbKOT€Hbl — TIPOCTbIE BEIIECTBA. AJUIOTPOIMHUS.
CtpoeHre MOJIEKyJT aJUTOTPOITHBIX MOoau(UKAIMil 1 uX cBoicTBa. [lomyuyeHue
U TpUMEHEHHE KHCIopoJa U cepbl. XalbKOTeHbl B MNPUPOAE, UX
Ouosioruyeckas poib.

I'anorennl. O0mIas XxapakTepUCTUKA TaJIOTEHOB HA OCHOBAHUHU X IMOJIOKEHUS
B llepuonnueckoit cucreme snementoB JI. M. MenneneeBa u cTpoeHHs
aTOMOB. [alloreHbl — MPOCTHIE BEIIECTBA: CTPOCHHE MOJIEKYJ, XUMHUYECKHE
CBOMCTBA, MTOJIyYEHUE U TpUMEHEHUE. BaxkHelne coeIMHEHNs TAJIOT€HOB, UX
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CBOICTBA, 3HAUYCHHE U NMpUMEHEHUue. ['amoreHsl B mpupone. buosornyeckas
pOJIb TaJIOTEHOB.

IIpakTH4YecKoe 3aHATHE:

CamocrosiTesibHas padoTa

Tema 2.13. Xumus B ObITY
Y TIPOU3BOJICTBEHHOM
NesITeIbHOCTH YeJI0BeKa

Copep:xanue y4e0HOIr0 MaTepuaJia

XuMHUSAI ¥ NPOU3BOACTBO. XHUMHUYECKas MPOMBIIIJICHHOCTh U XUMHYECKUE
TexHoJIOTHH. ChIpbe JUIsi XUMHUYECKOW MPOMBIIIIICHHOCTH. Boia B XuMuueckoi
MPOMBIIUICHHOCTH. JHEPrusi i1 XUMHUYECKOro Mpou3BOACTBA. HayuHbie
MPUHIUIIBI XMUMUYECKOT0 MPOU3BOJCTBA. 3alllUTa OKpYXaloleh cpelbl U
OXpaHa TpyJa TIIpU XHUMHYECKOM Ipou3BojacTBE. (OCHOBHBIC CTaauu
XUMHYECKOTO MpOou3BOoACTBA. OOIIMe MPeacTaBIeHUS O MPOMBIIIICHHBIX
croco0ax TMOJYyYeHHs XUMHUYECKHX BEIIECTB (HAa MpHUMEpe IPOHU3BOACTBA
aMMHMaKa, CepHOM KUcIo0Thl). CpaBHEHHE MPOU3BOJICTBA aMMHaKa U METaHOJIA.
XuMHus B CeJbCKOM Xo3siiicTBe. XUMHU3amus CEJIHCKOIO XO3SHMCTBA M €€
HanpasjieHud. PacTeHuss W 1o4YBa, IMOYBECHHBIM NOTJIOUIAIOIIMN KOMIUIEKC.
Y nobpenus u ux kinaccupukaius. Polib HEOPraHMUECKUX BEIIECTB B KAYECTBE
MUHEPAILHBIX YI0OpeHmid, ynyummrenedl mouBbl. CocTaB MUHEPATBHBIX
yaoOpeHui W HMX TMPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa IOYBBI U €€
Pa3HOBUAHOCTH. B3amMOCBsI3p cocTaBa yAOOpEeHWH H WX BIHSHHS Ha
BEreTaTUBHBIC CBOMCTBA M ILJIOJOHOIICHHE PACTEHH. XUMHUYECKUE CPEICTBA
3aIUThl pacTeHuid. OTpUlIaTeNIbHBIE MTOCIEACTBUS MPUMEHEHUS IECTULIUIOB U
O0opbrOa ¢ HUMHU. XUMHU3AIHs )KUBOTHOBO/ICTBA.

XuMmus 4 3K0J10rusi. XMMUUECKOE 3arpsi3sHEHUE OKpyKatoten cpeasl. Oxpana
ruapochepsl OT XUMUYECKOTO 3arpsi3HeHrs. OXpaHa MOYBBI OT XUMUYECKOTO
3arpsizHeHusi. Oxpana aTMocepbl OT XHMHUYECKOTro 3arps3HeHus. OxpaHa
dbmopel 1 (payHBl OT XMMHYECKOTO 3arps3HeHus. bHoTexHoIoTHs W TeHHas
WHXKEHEepUs.

XuMHUSA U NOBCEIHEBHAS KU3HDb Yesl0BeKa. Morollue 1 YUCTAIINE CPEACTBA.
CpenctBa 60pb0ObI ¢ OBITOBHIME HaceKOMBIMU. CpelCcTBa JMYHON THTHUEHBI U
KOCMETHKH. XUMHS W TWm@a. MapKUpOBKHM YMaKOBOK TMHIIEBBIX U
TUTHEHUYECKUX MPOAYKTOB M YMEHHME UX YUTATh. DKOJIOTHUS HKUJIMIIA.

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

XumMug M MeIUIMHA. XUMHUA U T€HETHKA YEJIOBEKA.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.1, IIK 1.3.

JIP 01- JIP 07
MP 01- MP 03
IIP6 01- TIPG 12
TPy 01- TTPy 13
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Homamnsss anrteka. JlekapcTBeHHbIE mpemapaTbhl W UX
HCIIOJIB30BaHUC.

0Oe3omacHoe

IIpakTH4YecKoe 3aHATHE:

CamocrosiTesibHas padoTa

JAu¢depenunpoBannbiii | Cogep:kanue yueOHOro Mmarepuajia 2 OK 01, OK 02, OK 03,
3a4er KoHTpons npoiiileHHoro MaTepuana. OK 04, OK 05, OK 07,
MK 1.1, IIK 1.3.
JIP 01- JIP 07
CamocrosiTesibHasi paboTa 8 MP 01- MP 03
I1P6 01- TTPG 12
[1Py 01- 1Py 13
MaxkcuMmajbHasi ydeOHasi HArpy3Ka (Bcero 4acos) 160
O0s13aTes1bHAsI AyIUTOPHAsA YueOHass Harpy3Ka (Bcero 4acoB) 152
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3. YCJOBUS PEAJIM3AIIUM PABOYEN TPOI'PAMMBI YYEFHOI'O
NPEIMETA
3.1. Tpeb6oBaHUs K MATEPUATbHO-TEXHHYECKOMY 00ecredeHuIo
— y4eOHBIC ayAUTOPUU Uil TPOBEJCHUS 3aHSATUH BCEX  BHJIOB,
NPEeIyCMOTPEHHBIX  Y4eOHBIM  IUTAaHOM, B TOM  4YHCIE TPYNIOBBIX |
WH/IMBUIYQIbHBIX KOHCYJIBTAIlMH, a TaKXe JJIs MPOBEICHUS TEKYIIEr0 KOHTPOJI,
MIPOMEKYTOUYHON aTTECTAIlMU, OCHAIICHHBIX O0OPYIOBAaHWEM M TEXHUYECKHUMHU
CpeIcTBaMH OOYYEHHsI: CTOJIbI YYCHWYECKHE, CTYJIbsl YYCHHUYECKHE, JOCKa
ayIMTOpHAsl, CTOJ  JUIsl  TpenojaBaTels, y4eOHO-HAIJISIIHBIE  TI0COOuS,
TEMaTHUYECKHE CTEHJBI, KOMITBIOTEpHAsI TEXHUKA, MYJIbTUMEIUWHBIC CHUCTEMBI U
IKpaH;
— TMOMEIIEHHUs [UIsl OpPTaHM3AIMH CAMOCTOSATEIBHOW W BOCIUTATEILHOM
paboTHl OCHAICHBI KOMITBIOTEPHONW TEXHHUKOW C BO3MOYKHOCTBIO IOJKIIIOUEHUS K
nH(OPMAITMOHHO-TEIICKOMMYHUKAITMOHHOM cetn « ITHTepHETY.

3.2. UudopmanuoHHoe obecnevyeHre peajn3alu NporpaMmmbl

3.2.1. OcHoBHas JauTepaTypa

1. Xumus: 10-i knace: yrmyonénneiii ypoBens: yueOHuk / B. B. Epemun, H. E.
Kyspmenko, B. M. Tepenumn, A. A. Jlpozmos, B. B. Jlynun - Mocksa:
[Tpocsemenune, 2023. - ISBN 978-5-09-107226-6. - Tekct: anextponnsiit // Ib6C
"KoHCynbTanT cTyaeHTa'": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBNP97850910722661.html

2. Xumus: 11-it 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: anextpoHHslit / OBC "KoHcynbTaHT CTylneHTa»: [calT]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785970461495.html

2. babkos, A. B. O6mias u Heopranudeckas xumus: yueOHuk / A. B. ba6kos, T. U.
bapabanoBa, B. A. [lonkos. - 2-e u3x., uctp. - Mocksa: [90OTAP-Menua, 2022. -
384 c. - ISBN 978-5-9704-6784-8. - Tekcr: 3neKTp0HHLIﬁ // 9bC "KoHCcynbTaHT
CTyneHTa'": [caitT]. URL.:
https://www.studentlibrary. ru/book/lSBN9785970467848 html

3. babxkos, A. B. O6mras n Heoprannveckas xumus: yueonuk / A. B. baokos, T. U.
bapabanoga, B. A. Ilonkos. - 2-¢ u3n., ucnp. - Mocksa: ['D0OTAP-Menua, 2022. -
384 c. - ISBN 978-5-9704-6784-8. - Tekcr: 3HeKTp0HHLHTI // OBC "KoHCynbTaHT
cTyaeHTa': [caiiT]. URL.:
https://www.studentlibrary. ru/book/lSBN9785970467848 html

3.2.3. CoBpemenHble npodeccHoHAIbHbIE 0a3bl JAHHBIX 1 HHGOPMALIMOHHbIE
pecypcebl cetu UHTEepHeT:
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. Kypnan «Xumust B mkose». - Www.hvsh.ru
. Kypnan «Xumus v )Ku3Hb». - WWW.hij.ru

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

. OOpasoBaTeIbHBIN CAWT JUISI ITKOJIBHUKOB « XUMUs». - 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 ONEHKA PE3YJIBTATOB OCBOEHUA 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 | _ BpimonHeHue
(GOpMHpPOBaHWU MBINUICHUS! W | yuyeOHbIe 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 |[[novescyTouHas
9KOJIOTUYECKH OOOCHOBAHHOIO | IIOJIHOCThIO, 0€3  MpoOesoB, artecTais B opMe
OTHOIIEHUS K CBOEMY 37I0POBbIO | HEKOTOPHIE 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,
(byHKIMOHATbHAS rpyIma,
paauKal, W30MEpHs, H30MEpHI,
TOMOJIOTHYECKUI pan,
TOMOJIOTH, YTIEBOJOPOIbI,
KHUCJIOPOJI- M a30TCOJEpKalue

MPOrpaMMOl y4eOHBIC 3aTaHUs
BBITIOJTHEHBI, HEKOTOPBIE 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 3aJaHH
BBITIOJIHEHO,  HEKOTOphIE W3
BBIINOJIHEHHBIX 3aJaHui
COJIEpXKaT ONIHUOKH.
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COCTMHEHMS, OHOJIOTMYECKHU
aKTHBHBIC BellecTBa (YTJIEBObI,
JKHPBI, OenKn), MOHOMEp,
MOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COCIIMHEHUS, KpUCTATHYecKas
pemieTka, THUIBl XUMHYECKUX
peaxiuit (OKHCIIMTEIILHO-
BOCCTAHOBHUTEJILHEIE, JK30-U
SHAOTEPMUYECKUE, peaxkiuu
MOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, 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,

dakToNornuecKue CBEIEHUs O

CBOMCTBAX, COCTaBe, MOJIy4YCHUN

u 0e30MacHOM UCIOJIb30BaHUU

BOKHEUIIINX HEOPTraHUYECKUX M

OpPTaHUYECKUX BEIIECTB B OBITY

U TPaKTUYECKOU JeATEeTbHOCTH

YyeJoBeKa

I1P6 03-copmupoBaHHOCTH

YMEHUI BBISBJISATh XapaKTEpPHbIE

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

[1P6 04 - chopMHUPOBAHHOCTH
YMEHUUI HCTIOJIB30BaTh
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 CMBICIT,
HOJITBEPK1aTh XapaKTepHbIE
XMMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIINMHU
JKCIIEPUMEHTAMH W 3aIllUCAMU
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;

OTIPENIECTATh BHJIBI XHUMHYECKUX
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
bu3HmIecKuX BEJINYNH,
XapaKTepU3YIOMIUX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
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Maccel, 0o0beMa (HOpMaJbHbIE
yCIIOBUSI) Ta30B, KOJHYECTBA
BEILIECTBA; UCTIOJTb30BaTh
CHCTEMHBIE XMMUYECKUE 3HAHUS
JUIl  TPUHATHS PEIICHUH B

KOHKPETHBIX AKHU3HEHHBIX
CUTyallWsiX,  CBS3aHHBIX  C
BEIIECTBAMHU u ux
PUMEHEHUEM;

[TP6 08 - cdopMHUpPOBAHHOCTH
YMEHUH IJIAHUPOBATH 51
BBINOJIHATh XUMUYECKUN

OKCIEPUMEHT  (IIpeBpalLEHUS
OPraHMYECKUX 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 (CPEICTB MaccOBOI
uHpopmanmu, cetb MHTEpHET M
ApyrHe);

I[IP6 10- cdhopmMupOBaHHOCTH
yMEHUI coOnonaTh IpaBuUiia
9KOJIOTHYECKU
11eJIeCO00Pa3HOr0 TOBEIACHUS B
OBITY M TPY/IOBOH JIESITETHPHOCTH
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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 s
3aMyUCy XUMHUYECKUX POpMyII.
[TPy 01- cdopmupoBaHHOCTH

MIPEICTABJICHHMN: 0
MaTepHUaTBLHOM €IUHCTBE MUDA,
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
MEJIMIUHBI, CO3JaHUH HOBBIX

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

(GhOpMHUPOBAaHUH MHUPOBO33PEHUS
U 00Iel KyJIbTypbl YelIOBeKa, 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 NPCACTABICHUA O
CTPOCHUU BCIICCTBA Ha

aTOMHOM, MOJIEKYJSIPHOM U
HaJMOJIEKYJIIPHOM  YPOBHSIX;
IPEJICTaBICHUST O MEXaHU3Max

XUMHYECKHX peaxuui,
TEPMOIMHAMUYECKUX u
KHMHETUYECKUX

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

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
OpU3HAKM W B3aUMOCBS3b
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 U
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 MEXIYyHApOIHOIrO
Cor3a TEOPETHYECKOU u
MIPUKIIAHON XUMHUH "
TPUBHAJIbHBIE Ha3BaHUs
BEIIECTB,  OTHOCSIIMUXCA K
M3YYEHHBIM KJ1laccam
OpTraHUYECKUX u
HEOPraHWYECKUX COEINHEHHUI;
UCII0JIb30BaTh XUMUYECKYIO
CUMBOJIMKY JJII COCTaBJICHHS
dbopmyn HEOPTraHUYECKHUX
BEILIECTB, MOJEKYISPHBIX U
CTPYKTYpPHBIX  (pa3BEepHYTHIX,
COKpAILEHHBIX ¥ CKEJETHBIX)

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

9JIEKTPOHHOTO 0anaHca ATHX
peaKkuuii; peakuuii  HUOHHOTO
oOMeHa TMyTeM COCTaBJICHHS UX
MTOJTHBIX u COKPAILIEHHBIX
VMOHHBIX YPaBHEHUH; peaKUnn
TUZIPOJIN3a, peakuuii
KOMIUIEKCO0Opa3oBaHus (na
MPUMEPE TUAPOKCOKOMILIEKCOB
LIUHKA u ATIOMUHMUS);
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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 peakiuu,
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,

[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
XUMHYECKUX 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 COCIMHCHHI
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
ABJICHUHN, HMEIOIIUX MECTO B
IpUpoze, MIPaKTUYECKOU
NESTEIbHOCTH 4YeJloBeKa U B
MMOBCEAHEBHOM XKU3HU,

I[Py 09- cdopmMupoBaHHOCTH
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; PaCUYEThI
Maccel (0Obema, KOJIMYecTBa
BELIECTBA) IMPOJIYKTa PEaKIINH,
€CIM  OJAHO U3  HCXOJTHBIX
BELIECTB JaHO B BHJIE pacTBoOpa
C  OINpEeNeNeHHOW  MaccoBOM
J10JIel paCTBOPEHHOT'O BEIIECTBA
WIM JaHO B U30BITKE (MMeeT
IPUMECH); pacueTbl MacCOBOM
Wi O0OBEMHOW JIOJH, 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 OSKCIICPUMCEHTAJIBHBIX
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,
AHAIM3UPOBATH 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 aHATU3UPOBATh
XUMHYECKYIO uHpopmaruio,
nepepabaTbIBaTh ee u
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UCIIOJIB30BaTh B COOTBETCTBUU C
IIOCTaBJICHHOMN y4eOHOU
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

Apnanranuss  pabouei  mporpammbl  auCIUILIMHBL  OVYIIm.12  Xwumus
MPOBOJMTCS TPU pealu3allid aJanTUBHOW 00pa30BaTeIBbHOM IIPOrpaMMBbl -
IpOrpaMMbl TIOJATOTOBKH CIICITUAIMCTOB CPEIHETO 3BEHA I10 CICIUAIbHOCTH
34.02.01 CectpuHCKOE Jel0 B IENIIX OOecredeHHUs IpaBa WHBAIMJIOB W JIMI] C
OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBbS Ha IOJYyYEHHE MPO(PECCHOHATHLHOTO
oOpa3oBaHus, CO3JIaHMsI ~ HEOOXOJMMBIX  JJIA  IOJYYEHHUS CpeIHETO
npodeccruoHanbsHOTO 00pa30BaHMs YCIOBUH, a TaKKe O0ECHeYeHHs JOCTHUKEHUS
OoOy4JaromMUMHUCs WHBAIMJAMH M JIUIIAMU C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMU
3JI0POBbSI pE3yJIbTATOB (POPMHUPOBAHUS IMPAKTUIECKOTO OIIBITA.

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

OcHamienne KkaOMHETa JOJDKHO OTBEYaThb OCOOBIM  00pa30BATENbHBIM
NOTPEOHOCTSIM ~ OOy4YaloIIMXCA  WHBAIUAOB M JHUI C  OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 310pOBbsi. KaOuHeThl JOMKHBI ObITh OCHAIIEHBI 000pPY10BaHHEM
U y4eOHBIMU MECTaMU C TEXHUUYECKUMHU CPEACTBAMH OOyUeHUs JUIsi 00ydaromuXCs
C pPa3JIMYHBIMU BUJAMU OTPAaHUYECHUM 310POBBS.

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

Jig  cnaboBuasmux oOyyaromuxcsi B KaOWHETe MpeaycMaTpUBaIOTCS
OPOCMOTP YAAJNEHHBIX OOBEKTOB NPU TMOMOIIUA BUIACOYBEIUYUTENCH IS
yJIalleHHOro npocMoTtpa. Mcrnonb3oBanne bpaieBCKOM KOMIBIOTEPHON TEXHHKH,
ANIEKTPOHHBIX JIyN, MpOrpaMM HEBU3YaJIbHOTO JOCTyna K uHGbOpMaluH,
TEXHUYECKUX CPEACTB IpUeMa-liepeaaud ydyeOHoM HH(OpManuum B JIOCTYMHBIX
dbopmax.
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s oOywaromuxcsi ¢ HapylmieHHEeM OIOPHO-JABUTATEILHOTO ammapara
KaOWHET JOJDKEH OBITh 000PYI0BaH MEPEABMKHBIMU PETYJIUPYEMBIMU MMAPTAMU C
MCTOYHUKOM MHUTAHMUS.

BrleykasanHoe OCHallleHHE YCTaHABIMBAETCS B KaOWHETe MpPH HAIWYUH
oOyJaronuxcsi MO aJanTHPOBAHHOM 00pa30BaTEbHOM MporpaMMe € YYETOM
UMEIOILEr0Cs TUITA HAPYIIEHUH 310POBbS y 00YUarOIIErocs.

HUnpopmayuonnoe u memoouueckoe obecneuerue 00y4aroumuxcs

Jloctyn kK HHPOPMalMOHHBIM U OMOIMOrpauecKuM pecypcam, YKa3aHHbIM
B 1.3.2 paboueil mnporpaMmbl, [OJDKEH OBITh MpEACTaBIeH B (opMax,
aJanTHUPOBAHHBIX K OTPAaHUYECHUSIM 3J0POBbS O0YUYaIOIIMUXCS MHBAIUAOB U JIUI C
OrpaHUYECHHBIMHU 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 PIIEKTPOHHOTO JOKYMEHTA;

- B (popme aynuoaiina.

JUis 1M1 ¢ HEPBHO-TICUXMYECKUMHU  HApYHICHUSIMU  (PaccTpOMCTBO

ayTHYECKOTO CIEKTPa, HapYyIICHUE MCUXUYECKOTO PA3BUTHSA):

- HUCIOJIb30BaHUE TEKCTa C WIUTIOCTPALUSIMU;

- MYJbTUMEAUMHBIE MaTEPHAIIBI.

Bo Bpemsi caMOCTOATENbHOM MOJATOTOBKH 00yJaronuecss HHBAIUIbI 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 KOHTPOs SBISETCS CBOEBPEMEHHOE BBISBICHHE
3aTpyAHEHUN W OTCTaBaHMs, 00YYaIOIIErocss ¢ OrPaHMYCHHBIMUA BO3MOXHOCTSIMU
3JI0POBbSI 1 BHECEHUE KOPPEKTUBOB B YUEOHYIO JEATEIHHOCTD.

dopmMa NOPOMEKYTOUHOM  aTTECTAMM  YCTAHABIMBACTCS C  YYETOM
WHINBUYATBHBIX TICUXO(PU3NIECKUX OCOOCHHOCTEH O0YUYaIOIMUXCsl MHBAIHUIOB H
JIUI C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3710pOBbs (YCTHO, MMCHbMEHHO Ha Oymare,
MUCHMEHHO Ha KOMTIBIOTEpE, B (hOPME TECTUPOBAHUS U T.11.).
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[Ipy  mpoBeAeHMM  MPOMEXKYTOUHOW  aTTeCTAllMM  OOydYaromemycs
MPEIOCTABISETCS BpeMsl Ha MOATOTOBKY K OTBETY, YBEIUYCHHOE HE Oojee 4em B
TPU pasza, YCTAHOBJICHHOTO JJisi TOATOTOBKM K OTBETY OOyYaromIMMCs, He
VMEIOIINM OTPAHUYEHHUMN B COCTOSIHUU 30POBBS.
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