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1. OBbIIASL  XAPAKTEPHCTHKA PABOYE TIPOI'PAMMBI
OBIHIEOBPA3OBATEJBHOU JUCIUIT/IMHBI

1.1 ObaacTh NpuMeHeHUus padoyeil MPOrpaMMbl
Pabouast mporpamma y4eOHOW AUCIUIUIMHBI SBISETCS YaCThIO MPOTPAMMBI MO/ -
TOTOBKH crienuaianucToB cpeaHero 3BeHa (nanee — [IIICC3) B coorBercTBUU ¢ PI'OC CIIO
no cnenuanbHoctd 13.02.07 DnekTpocHabxkeHue (1o OTpacisim).

1.2 MecTo y4yeOHOIi TUCHMILUIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CMEeNHNAJINCTOB CPETHEr0 3BeHA:

VYuebHas qucuuIuiiHa BXOAUT B 001ieoOpazoBatenbubiit iuki [TTIICC3.

1.3 Ilesiu 1 TpeGOBaHMS K Pe3yJIbTATAM OCBOEHHS Y4eOHOM TUCIIUIJIMHBI:

B pesynbraTe OCBOCHMS y4€OHOM AMCIUILIMHBI OOYYaIOMIMICSA JOHKEH JOCTHYh
CIEAYIOIINE PE3YIBTATHI:
JIUYHOCMHbIE:

- 0CO3HaHUE OOYYAOIIMMUCS POCCUIUCKON TPaKIaHCKON UIEHTUYHOCTH;

- TOTOBHOCTB K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHUIO;

- HAJIMYME MOTUBALIMM K OOYYEHHIO U JINYHOCTHOMY Pa3BUTHIO;

- LEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHEN MO3ULUN JIMYHOCTH HA OCHOBE NIy-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickoii denepannn, UICTOPUIECKUX U
HAllMOHAIBHO-KYJIbTYPHBIX TPaJULUNA, (OPMUPOBAHUE CUCTEMBI 3HAYMMBIX LIEHHOCT-
HO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYILHMOHHOIO MHPOBO33PEHHUS, MPABOCO3HAHUS,
HKOJIOTUYECKOMN KYJIbTYpPbl, CHOCOOHOCTH CTABUTh LIETU U CTPOUTH KU3HEHHBIE TUIAHBL;

- YyBCTBO TOPAOCTH M YBAXKEHUS K UCTOPUM U JTOCTUKEHHSIM OTEUECTBEHHOU
XUMUYECKOM HAyKH; XUMHUYECKH TpPaMOTHOE TMOBEJeHHEe B MNpodhecCHOHATbHOM
JESITEIBHOCTH U B OBITY IIPH OOpAaIllEHUU ¢ XUMUYECKHMH BEIIeCTBAMH, MaTepHallaMu
Y IIPOLIECCAMU;

- TOTOBHOCTh K MPOJOJKEHHIO 00pa30BaHUSl U MOBBIIMICHUS KBaIU(UKAIMKU B
n30paHHOW TPO(ECCHOHATLHON JEATeTbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIH
XUMHYECKUX KOMIIETCHIIUN B OTOM;

- YMEHHE HCIIOJb30BaTh JOCTHKECHUS COBPEMEHHOM XHMHUYECKOM HAyKH M
XUMUYECKUX TEXHOJIOTMM JUIsl TOBBIMIEHUS COOCTBEHHOTO MHTEIJIEKTYyaJIbHOIO
pa3BUTHS B BEIOpaHHOM MpodecCuOHANbHON AESTENbHOCTH;

Memanpeomemuble:

- OCBOCHHBIE OOYYarOIIMMHCA MEXKIPEIMETHBIE TOHATUS M YHHBEpPCaJIbHbIC
yueOHbIe AeCTBUS (PETYIATUBHBIC, T03HABATEIbHbIEC, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTh UX MCIOJb30BaHUS B MMO3HABATEILHON U COLMAILHOMN MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOH mes-
TEJIbHOCTH, OPTraHU3AlMK Y4eOHOTr0 COTPYIHUYECTBA C NMEAAroruuecKuMu pabOTHUKA-
MU U CBEPCTHHKAaMH, K YYaCTHIO B MOCTPOCHUU WHAMBUIYaTIbHOM 0Opa3oBaTeIbHOU
TPAEKTOPHH;

- OBJIQJICHUE HaBBIKAMU y4e€OHO-HCCIIEI0BATEIbCKOM, MPOEKTHOM U COIMAIbHOM
NEATEIbHOCTH;



- HCIOJIb30BAaHHME PA3MYHBIX BHUJIOB TIO3HABATEILHOW JEATCIBHOCTH U
OCHOBHBIX HHTEJUIEKTYyalbHBIX Olepanuid (IMMOCTAaHOBKH 3a1add, (opMyIHMpOBaHUS
TUIIOTE3, aHaJM3a U CHHTE3a, CPaBHEHUs, 00OOIICHHS, CUCTEMATHU3AIlNH, BBISBICHUS
IIPUYUHHO-CJICICTBEHHBIX CBS3€H, ITOMCKA aHAJIOroB, (OPMYJIMPOBAHUS BBIBOJIOB) JJIS
peIlleHUsT TTOCTaBJICHHON 3aJlayd, TNPUMEHEHUE OCHOBHBIX METOJIOB IIO3HAHHMS
(HaOMIOCHHS, HAYYHOTO OSKCICpUMEHTAa) JUIA M3ydeHUs pa3IuYHbIX CTOPOH
XUMHYECKHX OOBEKTOB M IPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTAJIKUBAThCS B MpodeccrnoHalbHOi cdepe;

- WCIOJIb30BaHWE PA3IUYHBIX HCTOYHUKOB JUIS TOJTYYCHHS XUMHYCCKOU
uHpOpMAIlMK, YMEHHE OIICHHTHh €€ JOCTOBEPHOCTh ISl JOCTHKCHHS XOPOIIUX
pe3ynbTaToB B MpodeccCroHaIbHOU cepe;
npeaMeTHbIE:

- cOpMHUPOBAHHOCTD MPEICTABICHHUI: O MaTEPHATLHOM €IMHCTBE MUPA, 3aKO-
HOMEPHOCTSX W IO3HABAEMOCTH SIBICHUI MTPHUPOJIBI; O MECTE ¥ 3HAUYCHUN XHUMHH B CH-
CTEME €CTCCTBCHHBIX HayK U €€ POJIM B OOSCIICUCHNH YCTOWYUBOTO Pa3BUTHUS YeJIOBE-
YeCTBa: B PEIICHUHU MPOOJIEM 3KOJOTHYECKON, YHEPreTHUECKON W MUIIeBOW Oe3omac-
HOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHKOB
SHEPrUM, B 00ECIECYCHHH PAIMOHAIBHOTO IPHUPOJIONOIL30BaHMA, B (HOPMHPOBAHHUH
MHPOBO33pPEHUS U 00IIeH KYJIbTYphI YeJIOBEKa, a TAK)KE IKOJIOTHUYESCKH 000CHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHON CpeEIE;

- BJIQJICHUE CHCTEMOW XMMHUUYECKHX 3HAHWI, KOTOpas BKIIOYAET: OCHOBOMOJIA-
TaroIIMe TOHATHS (JIOMOJHUTEIBHO K CHCTEME IMOHATHI 0a30BOr0 YPOBHS) - H30TOIIHI,
OCHOBHOE W BO30YXKJIECHHOE COCTOSHHE aToMa, THOpHUIW3AIMs aTOMHBIX OpOWTaJeH,
XAMHYECKasl CBS3h («O» M «T — CBS3bY, KPATHBIC CBSI3W), MOJIIpHAsT KOHIICHTPAIHS,
CTpyKTypHas ¢dopmyna, wu3oMepus (CTpyKTypHas, reomeTpuueckas (I[Mc-TpaHc-
U30MEpHUS), TUTTBI XUMHUECKHUX peakinii (rOMO- U TeTepOreHHbBIE, 00paTUMbIEC B HEOO-
paTuMBbIe), PacTBOPHI (MCTUHHBIC, JUCIIEPCHBIC CHCTEMBI), KPUCTAJUIOTHIPATHI, CTe-
NIEHb JTUCCOIMAIINH, DJICKTPOJIN3, KPEKUHT, PU(POPMHUHT); TCOPUH U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYCCKUE 3HAHMSI, JICKAIINEC B OCHOBE IMOHUMAHUS NMPUIHHHO-
CTH ¥ CUCTEMHOCTH XUMHUYCCKUX SIBJICHHUI, COBPEMEHHBIC MPEACTABICHUS O CTPOCHUHU
BEIICCTBA HA aTOMHOM, MOJICKYJISIPHOM M HAaJMOJICKYJIIPHOM YpPOBHSX; IMPEICTaBIc-
HUS O MEXaHU3MaxX XMMHUYCCKUX PEakui, TEPMOJUHAMUYCCKUX U KMHETUYCCKUX 3a-
KOHOMEPHOCTSIX MX MPOTECKAHMs, 0 XUMHUESCKOM PAaBHOBECHH, JUCIICPCHBIX CHCTEMAaX,
(haKTOJOTUYECKHUE CBENICHUS O CBOWMCTBAX, COCTaBE, MOJyYeHWH W OE30MacHOM HC-
M0JIb30BAHUHY BOKHEHIIIMX HEOPTAaHMYECKUX U OPraHUYECKHUX BEIISCTB B OBITY U IpakK-
THYECKOW JIEATEeIbHOCTH YejIOBeKa; OOIMX HAYYHBIX MPHUHIMIIAX XHUMHUYECKOro Ipo-
W3BOJICTBA (HAa TIpUMEpe MPOU3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJa, Iepe-
paboTku HEPTH);

- chopMHEpPOBAHHOCTH YMEHUI BBISBIISATH XapaKTEPHbIC MPU3HAKH U B3aUMOCBSI3b
W3YYCHHBIX MMOHSATUH, TPUMEHSATH COOTBETCTBYIONIUE MOHSITHS TP OMUCAHUH CTpPOE-
HUS U CBOWCTB HEOPTaHUYECCKUX M OPTAaHWICCKUX BEIICCTB M UX MPEBPAICHUIA; BBISB-
JSTh B3aMMOCBSI3b XUMHUYCCKHX 3HAHWHA C TOHSITHSIMH M TPEICTaBICHHUSIMH JPYTUX
IIPEIMETOB JIJIsl 00JIee OCO3HAHHOTO TTOHMMAHUS ¥ OOBSICHCHHSI CYIITHOCTH MaTepHAaITh-
HOT'O €IMHCTBA MUPA; MCIIOJIb30BaTh CHCTEMHbIC XUMUYCCKUE 3HAHUS SIS OOBSICHEHHUS
Y TIPOTHO3UPOBAHUS ABJICHUI, UMEIOIIUX €CTCCTBCHHOHAYYHYO TIPUPOTY;



- c(hOpPMUPOBAHHOCTh YMEHUU HMCIOJIb30BaTh HAWUMEHOBAHUS XUMUYECKHUX CO-
€IMHCHUN MEXIYHApOJIHOTO COI03a TEOPETUUECKOW W TMPUKIATHOM XUMHM U TPUBU-
aJbHbIC HA3BAHMS BEUIECTB, OTHOCAIIMXCS K U3yYEHHBIM KJIACCaM OPraHUYEeCKUX U HE-
OPraHUYECKUX COCAUHEHUN; UCITOIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISI COCTABJICHUS
dbopMyT HEOPTaHUYECKHX BEIIECTB, MOJCKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMUECKUX BEIIECTB; COCTABISATh YPAaBHEHUS
XAMUYECKUX  PEaKUMi W pacCKpblBaTb  HMX  CYIIHOCTb:  OKHUCJHUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPECTBOM COCTABJICHUS AJIEKTPOHHOIO OallaHca 3TUX
peaKInii; peakiuii HOHHOTO OOMEHA IyTeM COCTABJICHHS WX TMOJHBIX W COKPAIICHHBIX
WOHHBIX YpaBHEHUH; peakIuil THAPOIN3a, peakiuii KoMILiekcooOpa3oBaHus (Ha IMpH-
Mepe THIPOKCOKOMIUIEKCOB IIMHKA M aJTFOMUHUS); TTOATBEPKIATh XapaKTEPHbIC XUMHU-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3alUCIMHU ypaB-
HEHUW XUMHUYECKUX PEAKIIUN;

- chOpMUPOBAHHOCTh YMEHHMH KJIACCU(PUIUPOBATh HEOPraHUYECKUE U
OpraHWYeCKHe BEIIECTBA W XUMHUUYECKHE PEaKI[Mh, CaMOCTOSATEIIbHO BBIOHMpATh
OCHOBAaHUS WU KPHUTEPHHM JJI1 KIACCU(MUKAIIUM HU3YyYaeMbIX XUMHUYECKHUX OOBEKTOB;
XapaKTepU30BaTh COCTAB M BAXXHEUIIME CBOMCTBA BEIIECTB, MPUHALICKAIINX K
ONpEACICHHBIM KJlacCaM M TpyIIaM COCIUHEHUU (MPOCThI€ BEIIECTBA, OKCHUJIBI,
TUAPOKCHUIBI, COJIH; YTJIIEBOAOPObI, MPOCThIC dPUPBI, CIIUPTHI, (PEHOIBI, aTbICTHIbI,
KETOHBI, KapOOHOBBIE KHCIJIOTHI, CIIOXKHBIE 3(UPBI, >XUPHI, YIJIEBOAbI, AMHHBI,
AMUHOKHCJIOTBI, OCJKHW); MPUMEHITh 3HAHUS O COCTaBE€ WM CBOWMCTBAX BEILIECTB IS
AKCIIEPUMEHTAIIBHON MTPOBEPKHU TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHNUS
XAMHUYECKUX PEaKIMN U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;

- ¢(hOPMUPOBAHHOCTH YMEHUM MOATBEPkKAATh HA KOHKPETHBIX IPUMEpax Xxapak-
Tep 3aBUCUMOCTU PEAKIIMOHHOM CMIOCOOHOCTH OPraHUYECKUX COCTMHEHHUH OT KpaTHO-
CTU U THUMA KOBAJCHTHOMN CBS3U («G» U «TT — CBS3bY), B3AUMHOTO BJIMSIHUS aTOMOB U
TPYIIIT aTOMOB B MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEH peanu3aliiy pa3IudHbIX Me-
XaHU3MOB ITPOTECKAHUS PEAKIIUM;

- ¢ OPMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh FJICKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM U BO30YXJIECHHOM COCTOSHUM) U MOHOB XMMHUYECKHX 3JIEMEHTOB 1-4 Tie-
puonoB Ilepuognueckout cucrtemsl .M. MeHneneeBa u X BaJIEHTHBIE BO3MOXKHOCTH,
HCIIOJB3YS TOHSITHS «S», «P», «d-dIEKTPOHHBIC» OPOUTATHN, YHEPIeTUUCCKHUE YPOBHH;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pasye-
MBIX UMM COEAUHEHUH T10 MEPUOIAM U TPYIIaM;

- BJIQJICHUE CUCTEMOW 3HAHMM O METOJAX HAy4YHOTO ITO3HAHUS SBJICHUMN IIPUPO-
JIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MPUMEHATH 3TU 3HAHUS MPU
AKCTICPUMEHTAILHOM HCCISIOBAHUM BEIIECTB M JIJII OOBSICHEHHUS XUMHUYCCKUX SIBJIC-
HUM, UMEIOLIUX MECTO B MPHUPOJIC MPAKTHUYECKON NEATEIBHOCTH YEJIOBEKA U B IOBCE-
JITHEBHOM >KU3HU;

- chopMUPOBAaHHOCTH YMEHUN TTPOBOJUTH PACUETHI M0 XUMHUYECKUM (opMyam
¥ YPAaBHEHHSIM XUMHUYECKUX PEaKIUid ¢ UCTOJIb30BaHUEM (DM3MUECKUX BEJIWYUH (Mac-
Chl, 00b€Ma Tra30B, KOJIMYECTBA BEIIECTBA), XapAKTEPHUIYIONINX BEIIECTBA C KOJWYE-
CTBEHHOU CTOPOHBI: PaCUEThI M0 HAXOXKJIECHUIO XUMHUECKOWU (hOPMYIIbI BEIIECTBA; pac-
4eThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJIYKTA PEaKIMH, €CJIU OJHO U3 HUC-
XOJHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONPEAECITCHHOM MACCOBOM JOJIEM PACTBO-



PEHHOI'O BELIECTBA WM JAHO B U30BITKE (MMEET MPHUMECH); pacdeThl MacCOBOM WIIU
O00OBEMHON J0JM BBIXOAA NPOAYKTA PEAKIMH; pacueThl TEIUIOBOToO 3(ddexTa peakuui,
O0OBEMHBIX OTHOLIEHH Tra30B;

- ¢(hOpMHUPOBAHHOCTh YMEHMI MPOTHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH C
MO3UINI IKOJIOTMUECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOM3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOW C MepepadOTKOM BEIIECTB; HCIOJIb30BaTh MOTY-
YEHHBIE 3HAHMS JUIsl IPUHATUSA TPAMOTHBIX PELIEHUH MpOOJIeM B CUTyalUsAX, CBSI3aH-
HBIX C XMMHUECH;

- ¢(hOpMHPOBAHHOCTh YMEHHUI CaMOCTOSTENBHO IJIAHUPOBATh U MPOBOJIUTH XU-
MUYECKHI SKCIIEPUMEHT (TIOJIyYEHHE U U3yYEHUE CBOWCTB HEOPTaHUYECKUX U OpPraHu-
YECKUX BELIECTB, KAYECTBEHHBIC PEAKLUN YTIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KHC-
JIOPOACOAEPKAINX OPTaHUYECKUX BEIECTB, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a7ad 110
pacrno3HaBaHUIO HEOPTAaHWYECKUX M OPTaHUYECKUX BEIIECTB) C COOIIOACHUEM IPaBUII
0e30macHOro oOpallleHusl ¢ BELIECTBAMHU M JIaDOpaTOPHBIM 000pYyJIOBaHHEM, (popmy-
JUPOBaTh LEIU HUCCIAEAOBaHUS, MPEAOCTABIATh B PA3IMUHON (hopme pe3ynbTaThl IKC-
MEpUMEHTA, AHAJIU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

- ¢(h)OPMUPOBAHHOCTh YMEHUW OCYIIECTBIIATH LEJICHANPABICHHBIA MOUCK XHUMHU-
4yecKkoM MH(pOpMalMi B pa3IMYHbIX UCTOYHUKAX (HayyHas U ydeOHO-Hay4dHas JuTepa-
Typa, CpeicTBa MaccoBOM MH(popmanuu, cetb WHTEpHET U Ipyrue),KpuTHUYECKU aHa-
JU3UPOBATh XUMMUYECKYIO0 MH(OpMaIuio, nepepadarbiBaTh €€ U MCIOJIb30BATh B COOT-
BETCTBHUU C TTOCTABJICHHOM YUeOHOM 3a1aueii;

- ¢()OpMHUPOBAHHOCTh YMEHHMI OCO3HABaTh ONACHOCTh BO3JEHCTBUS Ha >KUBBIC
OpraHu3MBbl ONPEJIEICHHBIX BEIIECTB, [IOHUMAas CMBICI IIOKA3aTels MPEACIbHON JOIy-
CTUMOW KOHIIEHTpPALMH, U MOSACHATh Ha MPUMEPAX CIOCOObI YMEHBIICHUS U HPEIoT-
BpalIEHUS UX BPEIHOTO BO3JICHCTBUS HA OPTraHU3M YEJIOBEKA.



2. CTPYKTYPA U  COJAEPXAHMUE OBIIEOBPA3OBATEJBHOM
JAUCHUTIJIINHBI
2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HO padoThl

Bup yueOHo# padoThI Ob6bem B
yacax
O0bem 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHOH TUCUMILTHHBI 79
B TOM YHUCIIE:
-110 BUJaM y4EOHBIX 3aHITHI:
Jlexuuu, ypoku 38
JIabopaTopHble 3aHATHS -
[IpakTrueckue 3aHATHS 26
Koncynpranmmn )
CamocrosiTesibHasi padoTa 8
IIpome:xxyTounass arrecraums B (GopMe KOHTPOIbHOU padboThI (1 )
ceMectp), nuddepeHImpoBaHHOrO 3a4eTa (2 ceMecTp).




2.2TeMaTu4yecKuii IJIaH U cofep:kanue yueoHou nucuuminnabl OY /1,13 Xumus

HaumenoBanue pa3- | Conep:kaHue y4eOHOro MaTepuaJa, 1adopaTopHble H NPpaKTHUYeCKHE 3aHATHS, Oo0bem YpoBeHb Koawbl
J1eJIOB U TEM camMoCTosITeIbHAs paboTa 00y4aloumerocs, Kypcopasi padora (mpoekr) (eciu JacoB OCBOEHUA KOMIleTeHI i, GopMHUpPOBaHUIO
MIPEyCMOTPEHBI), HHbIE BUbI y4e0HOI pa0oThI B COOTBETCTBHMH € YUYeOHBIM KOTOPBIX CIIOCOOCTBYET 3JIeMEHT
MJIAHOM NMPOrpaMMbI
1 2 3 4 5
1 cemectp 34 JINYHOCTHEIE, METAIIPEAMETHBIE U
IpeIMETHBIC KOMITETEHIINH B CO-
Pa3nen 1. OcHOBBI cTpPOeHMS BelllecTBA 6 otBerctBun ¢ ®I'OC cpeanero
o011ero oopa3oBaHus, yTBEp-
Tema 1.1. Conep:kaHue y4eGHOT0 MaTepHuasa 4 ’KJIEHHOT0 TIPUKa30oM MuHucTep-
Crtpoenue aToMoB cTBa 00pa3oBaHus U Hayku PD ot
XUMHYECKHUX 3J1€- CoBpemeHHas Mozelb cTpoeHus aroMa. CUMBOIMYECKUN A3bIK XUMHU. XH- 2 17.05.2012 Ne 413
MEHTOB W HPHPOAA | \jyqeckuii seMeHT. DIeKTpOHHAs KOHQHrypauus atoma. Kmaccupuxarms
XUMHUMECKOM CBSIZN | vy ipyeckux 21€MEHTOB (s-, P-, d-smementsl). BanenTtHble 5meKTpoHEL Ba-
JIEHTHOCTh. DJIEKTPOHHAS MPUPO/Ia XUMUUYECKON CBS3U. DJIEKTPOOTPHUIIA- 1
TEeTLHOCTh. BUABI XUMHUYECKON CBS3M (KOBAJIGHTHAs, MOHHAS, METaJlIHye-
CKasi, BOJIOPOJIHAs) M CTIOCOOBI €€ 00pa3oBaHUs
IIpakTnueckoe 3ansaTue Ne 1 Pemenue 3aganuii Ha UCTIONBF30BaHUE XUMUYE-
CKOW CUMBOJIMKY Y Ha3BAaHUI COEAMHEHHUI MO HOMEHKJIATYPE MEXyHAPOIHO-
ro COK3a TEOPETUUYECKON M MPUKIAJHOW XUMHUU U TPUBHAIbHBIX Ha3BaHUI
JUTSI COCTABJICHHSI XUMUYECKUX (DOPMYJT IBYXaTOMHBIX COCTMHEHUN (OKCHJIOB,
Cynb(GUIO0B, TUAPUIOB U T.I.) U APYTMX HEOPTraHUYECKHX COEAMHEHUU OT- 5 5
JIeTIbHBIX KJIaCCOB.
[IpakTueckue 3a1aHusl HA YCTAHOBJIEHUE CBSI3M MEXKIY CTPOECHUEM AaTOMOB
XMMHYECKHUX JJIEMEHTOB M MEPUOJMYECKUM W3MEHEHHUEM CBOMCTB XHMHYE-
CKHMX AJIEMEHTOB U MX COCIMHEHUN B COOTBETCTBUHM C moJioxkeHueMm lleproau-
YECKOU CUCTEMBI.
Tema 1.2. Conep:xxaHnue yueOHOTo MaTepuaJia 2




Iepuoguyeckui
3aKO0H U TA0JHIA
JI.A. MenaeneeBa

Ilepronnueckas cucrema xumuueckux aemeHToB .M. MenneneeBa. Ousu-
yeckui cmbicn [lepuonunueckoro 3akona .M. MenneneeBa. 3akoHOMEPHO-
CTH W3MCHEHHUS CBOWCTB XHMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH TIPO-
CTBIX M CIIOJKHBIX BEIICCTB B COOTBECTCTBHH C ITOJIOKCHHEM XHMHYSCKOIO
anemeHTa B Ilepuonnueckoit cucreMe. MUpOBO33pEHUYECKOE U HAYYHOE 3Ha-
yenue [lepuoauueckoro 3akona /.M. MenneneeBa. [Ipornossl JI.M. Menne-
neeBa. OTKpBITME HOBBIX XHMHYECKHX D3JIEMEHTOB. PereHue mnpakTHKO-
OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3aJ[aHUIl HA XapaKTepU3alUI0 XHUMHYE-
CKHX 3JIEMEHTOB «MeTauTnuecKue/HeMETaATHIECKIEe CBOMCTBA, dJIEKTPOOT-
PHULIATEILHOCTh XUMHUYECKUX JIEMEHTOB B COOTBETCTBUM C UX JICKTPOHHBIM
CTPOCHHUEM M TIOJIOKEHUEM B TIEPUOJUUYCCKON CHCTEME XUMUUYECKHUX JIEMEH-
toB [.1. Menneneeay

Pazgen 2. Xumuueckue peakuuu

10

Tema 2.1. Tunsl
XHMHUYECKHUX peak-
119707

Conep:xxanue yueOHOro MaTepuaJia

Knaccugukarus 1 THIIBI XUMHUYECKUX PEAKIHHA ¢ y9aCTHEM HEOPTaHUYECKIX
BenlecTB. COCTaBlI€HUE ypAaBHEHUIN pEakUUi COCIUHEHMS, Pa3JIOKEHNUs, 3a-
MeIIeHNs, 00MeHa, B T.4. peaKLMil rOpeHHsl, OKUCIEHUSI-BOCCTAHOBIICHUS.
VYpaBHeHUs OKHCIEHUSA-BOccTaHOBIIEHUA. CTeneHb okuciaeHus. OKUCINTENb
u BoccraHoBUTENb. (COCTaBICHHME W  YPaBHUBAHUE  OKUCIUTEIBHO-
BOCCTaHOBUTENIBHBIX PEAKLIUH METOOM 3JIEKTpOHHOro OanaHca. Oxuciu-
TEJIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU B IIPUPOIE, IPOU3BOIACTBEHHBIX IIPO-
1[ECCax M JKU3HEACATEIbHOCTH OPTaHU3MOB

IIpakTuyeckoe 3ansitue Ne2 KonnuecTBeHHbIE OTHOIICHHS B XUMHH. Oc-
HOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThl 110 YPABHEHUSIM XU-
MHUYECKUX peakuuii. Mosib Kak e€IuHUIAa KOJWYeCTBa BelecTBa. MoisipHas
Macca. 3aKOHbI COXPaHEHUsI MacChl U HHEPTrUuu. 3aKoH ABoraapo. MospHbIil
00beM razoB. OTHOCHTENbHAS TUIOTHOCTH Ta30B. PacueTsl mo ypaBHEHHSIM
XUMHYECKHUX PEaKIMi C HCIOJb30BAHHEM Macchl, 00beMa (HOpPMAalbHBIC
YCIIOBUS1) Ta30B, KOTMYECTBA BEIIECTBA

CamocrosiTesibHast padoTa CTyJeHTa

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAepPKaHMe (CoAepKaAHNE MPUKIIATHOTO MOTYJIA)




Tema 2.2. Daektpo- | Conep:xaHue yueOHOTo MaTepuaJia 6
JIMTHYeCKAas JUCCO-
UUALKSA U MOHHBIA | 1€OPHS DIEKTPOIMTHYECKON auccouranuu. MOHbl. DNEKTPOIMTHI, HEDIEK-
o6MeH TpoauThl. Peakunu nonHoro oomena. CocraBiieHue peakuii HOHHOTO ooMe- 5
Ha MYTEM COCTABJIEHUS HMX IMOJHBIX U COKPAIICHHBIX MOHHBIX YpPaBHEHUHU.
KucnotHo-ocHOBHBIE peaklMy. 3aJaHUsl Ha COCTABJICHNE HOHHBIX PEaKIIUM.
IIpakTuyeckoe 3anaTue Ne 3 CTpocHHE BEIECTBA U XUMHUYECKHE PEAKITUU 2
IIpakTuyeckoe 3anaTue Ne 4
JlaboparopHas pabota « TUIIBI XUMHUYECKHUX PEaKIIHi».
HccnenoBanue TUoB (110 COCTaBY U KOJIMYECTBY UCXOTHBIX M 00pa3yIOLIUXCs 9
BEIIECTB) U MPU3HAKOB XMMHUECKUX peakuuii. [I[poBeneHune peakuuii HOHHOTO
oOMeHa, ompezeNieHHe CpeIbl BOAHBIX PACTBOPOB. 3aJaHUs HAa COCTaBJICHUE
MOHHBIX peakuuit
Pa3pen 3. CTpoeHue M CBOWCTBA HEOPTraHNYECKNX BelIECTB 16
Tema 3.1. Knaccudu- | Conep:kanue y4eGHOro MaTepuaia 4
Kallys, HOMEHKJIaTypa
¥ CTPOCHHUE HEOpra- [Tpenmer Heopranuueckod xumuu. Knaccudukanus HEOpraHMYEeCKHX Be-
HITYECKHX BEIECTB miecTB. [Ipocthie u croxHble BemecTBa. OCHOBHBIE KIIACCHI CIOXHBIX Be-
meCTB (OKCHJBI, TUIAPOKCUIBI, KUCIOTHI, CONK). B3anMocCBsI3b Heopranuue-
CKMX BEUIECTB. ATrperatHble COCTOSIHUs BeullecTBa. Kpucramimueckue u
aMmopdHbIe BelecTBa. THUIBI KPUCTATUTMUECKUX PEIIETOK (aTOMHAs, MOJIEKY- 2

JsipHasi, MOHHAsl, MeTaJUIMyecKas). 3aBUCUMOCTh (PU3MUYECKUX CBOICTB Be-
IECTBA OT THMA KPUCTAIJIMNYECKON pElIeTKU. 3aBUCUMOCTh XUMHUYECKOM aK-
TUBHOCTH BEIIECTB OT BUJA XMMHUYECKOM CBA3U U THUIIA KPUCTAILIMYECKON
pemeTku. [IpuunHBl MHOrOOOpa3us BEIIECTB

JIMyHOCTHBIE, METaNpeAMETHEIE U
peaMeTHbIE KOMIIETEHINH B CO-
otBetcTBUH ¢ ®I'OC cpeanero
o0rmiero o6pazoBaHusl, yTBEp-
XKJIEHHOTO NMPHKa30M MuHHCTEp-
cTBa 0Opa3oBaHus U HayKu PO ot
17.05.2012 Ne 413
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IIpakTuyeckoe 3ansitue Ne 5

Homenknarypa HeopraHM4ecKHX BEILECTB: HAa3BaHHUE BEILECTBA MCXOIS U3
WX XHMHYECKON (DOPMYIIBI HIIM COCTABICHUE XUMHUYECKON (DOPMYIIBI HCXOIs
n3 Ha3BaHus BemiecTBa no MexayHapoaHoi (MIOITAK) wnu TpuBuadsHOM
HOMEHKJIaType. PerieHne mpakTUYecKuX 3aJaHuil 1o KiacCu(UKaluu, HO-
MEHKJIAType U XMUMHYECKUM (opMysiaM HEOPraHWYECKUX BEILIECTB pa3iny-
HBIX KJaccoB (yrapHblil ra3, yrJIGKHCIbIA ra3, aMMHUaK, TaileHas H3BECTb,
HeraieHasi U3BeCTb, MUThEBAs COJA M JIPYIMX): Ha3blBaTh U COCTABIATH
(GOopMyJITbI XUMUYECKHX BEIIECTB, OMPEACIIATh MPUHAICKHOCTD K KJIAcCy.
HcTounuku xumuueckod uHbopManuu (CpeAcTB MaccoBOM HMHQOpMaIuH,
cetb UnaTepHeT M apyrue). [louck nadopmanuu 1Mo Ha3zBaHUSM, UACHTUDH-
KaTopaM, CTPYKTYpHBIM opMyam

JImaHOCTHBIE, METAaNIpeIMETHBIE U
peaMeTHbIE KOMIIETEHINH B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmrero o6pazoBaHmsl, yTBEp-
XJIEHHOTO NMPHKa30M MuHHCTEp-
cTBa 0Opa3oBaHus U Hayku PO ot
17.05.2012 Ne 413

Tema 3.2. dusuko-
XUMHYECKHE CBOI-
CTBa HEOPTAaHMYECKUX
BCIICCTB

Conep:xanue yueOHOT0 MaTepuaJia

Mertamibl. O0mue Gu3nuecKue 1 XUMHYECKHE CBOICTBa MeTaiuioB. Crioco-
OBl IMOJIYUCHUA. 3HayeHne METAUIOB U HEMETAIOB B IMprUpoAC 1 KXKU3HCOCA-
TEJIFHOCTH YeJIOBEKa M OpraHm3MoB. Koppos3usi MeTauioB: BHIbI KOPPO3UH,
CITOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH

Hemeramnpl. OOmue gusnyueckre M XMMHUYECKHE CBOWCTBA HEMETAIOB. Tu-
nuyHble cBoicTBa HeMeTaisioB [V— VII rpynn. Knaccudukanus u HoMmeHka-
Typa coeuHeHH HemeTamioB. KpyroBopoTsl OMOTE€HHBIX JIEMEHTOB B MpU-
pone

XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIacCOB HEOPTraHNYCCKUX BCHICCTB (OKCI/I'
AO0B, THAPOKCUIAOB, KHUCJOT, cojiell u I[p) 3aKOHOMepHOCTI/I B HN3MCHCHHH
CBOMCTB IMPOCTBIX BEHIECCTB, BOAOPOJHBIX COGJIPIHGHI/IfI, BBICIIUX OKCHIOB H
THUAPOKCUI0B

11




IIpakTnyeckue 3ansaTus Ne 6 CocraBieHue ypaBHEHHI XUMHUECKUX peak-
LU{ C y4aCTUEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BELIECTB: METAIIIOB
U HEMETAJUIOB; OKCUOB METANIOB, HEMETANIOB U aM(OTEPHBIX 3IEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUH U aM(OTEPHBIX TUIAPOKCHIOB; HEOPTa-
HUYECKHUX COJIEH, XapaKTEPU3YIOLINX UX CBOKCTBA.

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHHM Ha CBOW-
CTBa, COCTaB, MOJIydeHHE U 0€30IacHOE HCIIOJIb30BaHUE Ba)KHEHIINX HEOp-
TaHWYECKHX BEILECTB B OBITY M MIPAKTUYECKOHN JEATEIILHOCTH YEIOBEKa

Tema 3.3. nentu-
(uKamyst HeopraHu-
YECKUX BEILECTB

Conep:xanue yueOHOro MmaTepuajia

IIpakTuyeckoe 3ansaTue Ne 7

JlabopatopHasi pabota «MneHTHduKanus HEOPraHMYECKHX BEIIECTB». Pe-
MEHUE SKCIICPUMCHTAJIBHBIX 3a/lad 10 XMMHWYCCKUM CBOIICTBAM METAJUIOB U
HEMETAJJIOB, 10 PACIIO3HABAHWIO M TIOJIYYCHHUIO COCIMHCHHN METalIOB U
HEMCTAJJIOB. I/IIIGHTI/I(l)I/IKaHI/Iﬂ HCOPraHN4YCCKUX BCHICCTB C UCIIOJIBb30BAHUCM
UX (QU3MKO-XMMHUYECKUX CBOWCTB, XapaKTEPHBIX KAUYCCTBCHHBIX PEaKIIH.
KagecTBennsle peakiuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha Ka-
THOH aMMOHWUSI.

IpakTnyeckoe 3ansaTue Ne 8 CBoiicTBa HEOPraHMUECKUX BEIIECTB

IIpomexyTOouHAs1 aTTeCTALMA —KOHTPOJIbHAsA padoTa

JImaHOCTHBIE, METAaNIpeIMETHBIE U
peaMeTHbIE KOMIIETEHINH B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmrero o6pazoBaHmsl, yTBEp-
XKJIEHHOTO NMPHKa30M MuHHCTEp-
cTBa 00pa3oBaHus U Hayku PO ot
17.05.2012 Ne 413

2 cemecTp

Pazngen 4.

CTpOCHHe U CBOiicTBAa OpPraHn4€CKUuX BEIIECTB

22

Tema 4.1. Knaccudu-

Conep:xanue yueOHOro MmaTepuajia
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Kallusi, CTPOCHUE U
HOMEHKJIaTypa opra-
HUYECKHUX BEUIECTB

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMHHU Kak Haykd. [Ipeamer opranu-
YECKOM XMMHUHU. MeCTO U 3HaUYeHNEe OPraHUYECKOM XUMHUU B CUCTEME €CTe-
CTBEHHBIX HayYK.

XHUMHYECKOE CTPOCHHUE KAaK MOPSAJOK COCIMHEHMsS aTOMOB B MOJIEKYJIE CO-
IJIACHO UX BAJIEHTHOCTU. OCHOBHBIE MTOJIOXKEHUSI TEOPUH XUMUYECKOTO CTPO-
€HUs opraHudeckux coeauHeHuit A.M. bytiepoBa. YriepoaHslii ckener op-
TFaHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOIO
cTpoenusi Moyiekyn. M3omepust u muzomepsl. [lonstne o (yHKIMOHATHHON
rpynne. Pagukan. IlpuHnune! kinaccuukanuyl OpraHMueCKUX COEIUHEHHH.
MexnyHapoaHass HOMEHKJIATypa M IPUHUMIIBI HOMEHKJIATypbl OpraHHYe-
ckux coenuHeHui. [TonsaTHe 00 a30TCoAEpKAIMX COEAUMHEHUX, OHoIornye-
CKM aKTUBHBIX BellecTBax (yriaeBojax, xKHUpax, Oeyikax U Jp.), BBICOKOMOJIE-
KYJISIPHBIX COEMHEHUSAX (MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO)

IpakTnyeckoe 3anaTue Ne 9 HoMmeHkiarypa opraHUYecKUX COCTUHCHUIN
OTJIENILHBIX KIIACCOB (HACBIIICHHBIC, HCHACBIIIICHHBIC U aPOMATHUECKUE YT-
JICBOJIOPOJIBI, CIIUPTHI, (DEHOJIBI, alTbJETHU/IbI, KETOHBI, KAPOOHOBBIC KHCIIOTHI
u 1p.) CocraBiieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYpPHBIX (hopmyn opra-
HUYECKUX BEIIECTB OT/ICIBHBIX KJIACCOB, HCIIONB3YysI WX HAa3BaHUS 1O CHCTE-
MaTHYECKOW M TPUBHUAIBHOW HOMEHKIAType (ITUIIEH, alleTHIICH, TIIUIEPHH,
dbenon, GpopManpaerua, yKCycHas KUCIO0Ta, TIHMIMH). PacueTsl mpocreitieit
(bOpMyJIBI OpraHUYIECKON MOJIEKYJIBI, HCXO/IS M3 DIEMEHTHOTO cocTaBa (B %)

JImaHOCTHBIE, METAaNIpeIMETHBIE U
peaMeTHbIE KOMIIETEHINH B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmrero o6pazoBaHmsl, yTBEp-
XKJIEHHOTO NMPHKa30M MuHHCTEp-
cTBa 0Opa3oBaHus U Hayku PO ot
17.05.2012 Ne 413

Tema 4.2. CBoiicTBa
OpPTaHHYECKHUX CO-
e INHEHUN

Conep:xxanue yueOHOT0 MaTepuaJia

12

DU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUM OTAEIbHBIX
KJIacCOB (OCOOEHHOCTH KJIacCM(pUKALUU U HOMEHKJIATYpbl BHYTPHU KJlacca;
TOMOJIOTHUECKUN psAl U o01ast hopmyiia; nuzomepus; GU3NIecKue CBONCTBA;
XUMHUYECKHE CBOMCTBA; CTIOCOOBI MOTYUYEHUS):

— TpeaenbHbIC YTIIEBOAOPO b (aJIKaHBI U ITUKII0ATKaHkl). [ opeHne MeTaHa Kak
OJINH W3 OCHOBHBIX HCTOYHHKOB TEILJIa B MPOMBIIIJIEHHOCTH U OBbITY. CBOMCTBA
MPUPOJHBIX YIIIEBOJOPOJOB, HAXOXKJIEHUE B MPUPOAEC M NPUMEHE- HUE
AIIKaHOB;

— HempeAenbHble (AIKEHBI, ATKMHBI U aJKaIueHbl) U apOMaTUYECKHE YTIEBO-
noponbl. ['opeHue aneTuneHa Kak HCTOYHUK BBICOKOTEMIIEpAaTypHOTO Ijiame-
HU JJIs1 CBAPKHU U PE3KH METAJIOB

JIMYHOCTHBIE, METAIIPEIMETHBIE 1
MpeaMeTHbIE KOMIIETEHIINH B CO-
otBetcTBUU ¢ I'OC cpeanero
o0miero obpazoBaHusl, yTBEp-
JIEHHOTO NMPHKa30M MuHHCTEp-
cTBa 0OpazoBaHus 1 HayKu PD ot
17.05.2012 Ne 413

13




— KHUCIIOPOJICOAepIKAIINE COCTUHEHUS (CIUPTHI U (hEHOJBI, KApOOHOBBIE KHC-
JOTBl U 3UPHI, ANBACTUABI U KETOHBI, XKUPBI, YIIeBojbl). [IpakThueckoe
NPUMEHEHHE STHIICHIJIMKOIIS, TinlepuHa, GeHona. [Ipumenenue Gpopmanbmae-
THJIa, aleTalbAeTH/Ia, YKCYCHON KUCIOTHI. Mbljla KaK COJIM BBICIINX KapOOHO-
BBIX KHCJIOT. MoroIue cBOHCTBa MbLIa

— a30TCOJeprKaIUe COSANHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, Oenku). Bricoko-
MOJICKYJISIDHBIE COCIMHEHUS! (CHHTETHYECKHE M OHOJOrMYEeCKU-aKTHBHBIC).
Monomep, nonumep, CTpyKTypHOe 3BeHO. [lonmmmepusanus TuineHa Kak oc-
HOBHOE HAaIIPaBJIEHUE €0 NCIOIb30BaHMUS.

['eHeTnveckas CBSA3b MEXKy KIIACCAMHU OPTaHUYECKUX COCTUHEHUH

IIpakTuyeckoe 3ansaTue Ne 10 CBoiicTBa OpraHMYECKHX COCIUHEHHI OT-
JENBbHBIX KJIACCOB (TpUBHANbHAS M MEXKAYHApOIHAas HOMEHKIATypa, XUMH-
YECKHE CBOWCTBA, CIOCOOBI MOJTYYCHHS): MpeAeibHbIe (JIKaHBI M IHKIIO-
aJKaHbl), HEMIpeIeIbHbIe (aJIKEHBI, AIKMHBI U aJKaJAUEeHbl) U apOMaTHUYECKue
YIIICBOIOPOBI, CIIUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIOTHI U A(UPHI, allbJe-
TUbl U KETOHBI, aMUHBl 1 AMUHOKHUCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COEUHE-
HUA. 3aJjaHusl Ha COCTaBJIEHUE YPaBHEHUN XUMHYECKUX PEAKIUN C y9acTHEM
OPraHUYECKHUX BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

IIpakTnueckoe 3ansitue Ne 11 CocraBieHue cxeM peakiuii (B TOM 4HCIe 110
MIPEUIOKEHHBIM 1EMOYKaM IPEBpAIleHNH), XapaKTepU3yIOIIUX XUMHUYECKUe
CBOMCTBAa OPraHMYECKUX COEAMHEHUH OTIENbHBIX KJIACcCOB, CIIOCOOBI UX IO-
Jly4€HHs U HA3BAHUE OPraHUYECKUX COCAMHEHUH 10 TPUBHAIBHON WIM MEXK-
JYHAPOAHOW CHCTEMATHYE€CKOW HOMEHKIIATYpE.

Pemrenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKUX 33JIaHUN Ha CBOMCTBA
OpPraHWYECKHUX COETMHEHUH OTIEIbHBIX KJIACCOB

Tema 4.3.

Conep:xanue yueOHOro MmaTepuajia

JImaHOCTHBIE, METAaNIpeIMETHBIE U
peaMeTHbIE KOMIIETEHINH B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmrero o6pazoBaHmsl, yTBEp-
XKJIEHHOTO NMPHKa30M MuHHCTEp-
cTBa 0Opa3oBaHus U Hayku PO ot
17.05.2012 Ne 413

14




Wnentudukanus op-
TaHUYECKUX BEIIECTB,
WX 3HAYCHUE U MPH-
MEHEHHE B OBITOBOM U
IIPOM3BOJICTBEHHOM
JIEATEIIbHOCTHU YEJI0-
BEKa

Buoopranmnueckue coenunenus. [Ipumenenne u Ouojgoruueckas poib yrie-
BOJ10B. OKHUCIIEHHE YTJIEBOJAOB — HMCTOYHHK SHEPIHM >KHUBBIX OPraHH3MOB.
OO6nactu mpuMeHeHUs1 aMMHOKHCIOT. [IpeBpamienust 6eiIKoB MUIIM B Oopra-
Hu3Me. buonoruueckue ¢pynkunu 6enkoB. buonornueckue GyHKIMH KUPOB.
Ponb oprannueckoil XMMuM B pelIeHNH Ipo0JIeM MUILEBOH 0€301MacHOCTH

Posb opranudeckoil XMMHUK B peIIEHUH MPOOJIEM dHEPreTHUecKoi Oe3ormac-
HOCTH, B Pa3BUTUHU MEIUIMHBI, CO3[JAHUU HOBBIX MaTepHAJIOB, HOBBIX MCTOU-
HUKOB 3HEpruu (aj1bTepHATUBHbIE MCTOUHUKH dHEPruM). OMacHOCTh BO3/EH-
CTBMsI Ha XMBBIE OPraHU3Mbl OPraHUYECKHUX BEILECTB OT/AEIbHBIX KIIACCOB
(yriaeBomopoapl, criupThl, (HDEHOJBI, XJIOPOPTaHMUECKUE MPOU3BOAHBIC, Allb-
JeTUbI U Ap.), CMBICI II0Ka3aTelIs NPeebHO JOIYCTUMOM KOHIICHTpaluu

JImaHOCTHBIE, METAaNIpeIMETHBIE U
peaMeTHbIE KOMIIETEHINH B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmrero o6pazoBaHmsl, yTBEp-
XKJIEHHOTO NMPHKa30M MuHHCTEp-
cTBa 0Opa3oBaHus U Hayku PO ot
17.05.2012 Ne 413

Paszgen 5.

Kunernyeckue u TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKUX pPeaKkIuii

CKOpOCTL XUMHNYC-

Conep:xxanue yueOHOro MaTepuaJia
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CKMX PEaKLUM.
XUMHUYECKOE PaBHO-
BECHE

CKOpOCTh peakilu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (aKTOPOB: MPHUPOJIBI pe-
arvupyrolrx BEHIECTB, KOHIIEHTPAIIMN PEarupyrolux BEIIECTB, TEMIepary-
pBl U TUIOMIAIN PEAKIIMOHHOW MOBEPXHOCTH. TeruioBbie dh(EeKTh XuMHuUe-
CKHX peaklMil. IK30- U SHIOTEPMHUUECKHUE, PEAKIUH.

OO6paTuMOCTh peakIuii. XMMUUYECKOe PAaBHOBECHUE M €T0 CMEIIEHUE O/ JICH -
CTBUEM Pa3NUYHBIX (DAKTOPOB (KOHIICHTpAIUSI PEAareHTOB WA MPOIYKTOB
peakiuu, JaBjeHWEe, TeMIeparypa) Uil CO3JaHUs ONTHMAIbHBIX YCIOBUU
IIpOTEeKaHus XuMuieckux npoueccos. IIpunnun Jle Ilarense

IIpakTuyeckue 3anaTus Ne 12 PereHue npakTHKO-OPHEHTHPOBAHHBIX 3a-
JMaHuil Ha aHanu3 (PAKTOPOB, BIUAIOIIMX HA MU3MEHEHHE CKOPOCTH XHUMHUYe-
CKOH peaklMy, B T.4. C HO3ULMI 3KOJOTHYECKH 11€JIECO00PA3HOT0 OBEIEHUS
B OBITY U TPYAOBOH NEATEIHHOCTU B IIENIAX COXPAHEHUS CBOETO 3J0POBbs U
OKpYKarollel NpUpOJHON cpeapl. PenieHne NpakTUKO-OPUEHTHPOBAHHBIX
3a7aHuil Ha npuMeHeHue npuHiuna Jle-Illatenbe nis HaxoXAeHUsT HanpaBs-
JICHUSI CMEIICHUS PAaBHOBECHUS XUMHUYECKOW peaklnyd W aHauu3 (PaKTopoB,
BIIMSIOIIMX HA CMEUIEHUE XUMHYECKOTO paBHOBECHS

Pa3pnen 6.

PacTBOpsI

Tema 6.1.
[TonsiTue o pacTBOpax

Conep:xxanue yueOHOT0 MaTepuaJia

PactBopenue kak ¢usnko-xumuueckuil npouecc. PactBopsl. Cioco6s! npu-
TOTOBJIEHHsI PacTBOpoB. PacTtBopumocts. MaccoBasg 10Js1 pacTBOPEHHOIO
BeniecTBa. CMBICH MOKA3aTels MPEAEIBHO TOIMYCTUMON KOHIIEHTPALMH U €r0
UCIIOJIb30BAaHUE B OLICHKE KOJOIMUECKOH OE30IaCHOCTH.

[TpaBuiia 3KOJIOTUYECKHU I1€JIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOMU
JIEATEIbHOCTH B LIEJIAX COXPAHEHMsI CBOETO 3J0POBbS M OKPYXKAroLEH IMpu-
POJIHOM cpeabl; OMACHOCTh BO3JECHCTBHS Ha JKHUBBIE OPTaHMU3MBI ONPEEIICH-
HBIX BEIICCTB.

Pemenne npakTHMKO-OPHMEHTUPOBAHHBIX PAaCUYETHBIX 33JaHUKM HAa pPacTBOPHI,
UCIIOJIb3yeMbI€ B OBITOBOM U MPOU3BO/ICTBEHHOM JIEATEIILHOCTH YeIOBEKa

JImaHOCTHBIE, METAaNIpeIMETHBIE U
peaMeTHbIE KOMIIETEHINH B CO-
otBetcTBUU ¢ I'OC cpeanero
o0rmrero o6pazoBaHmsl, yTBEp-
XKJIEHHOTO NMPHKa30M MuHHCTEp-
cTBa 0Opa3oBaHus U Hayku PO ot
17.05.2012 Ne 413
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CoAepKaHue PUKJIATHOTO MOTYJIs)

Pasznen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BEeKA 4
Xumus B ObITY U Conep:kaHnue y4eOHOT0 MaTepuaJia
MIPOU3BOACTBEHHOMN
NeATENbHOCTH ueno- | HOBEHIINE JOCTHIKCHHS] XUMUYECKON HAYKU 1 XUMUYECKOH TexHOosoruu. Poib
BeKa XUMUM B O0OECHEYEeHHUU HKOJOTMYECKOH, DSHEPreTMYecKol U MHUIIEBOM
0€30MacHOCTH, pa3BUTUU MeauUuHbL. [IpaBuiia moucka um aHanu3a XUMUYe- 2 1

CKOM MH(pOpManK U3 pa3IUYHBIX UCTOUYHUKOB (HayuHas U yuyeOHO-HayuyHas
JauTepaTypa, CpeicTBa MaccoBoi nH(popmanuu, cetb HTepHeT)

IIpakTnyeckoe 3anaToe Ne 13 Ilouck u aHanu3 KEWCOB O MPUMEHEHUU XH-
MHUYECKHX BEIIECTB M TEXHOJIOTHI ¢ ydyeToMm Oyaymied npodeccruoHambHOM
JEATEIbHOCTH 10 TEeMaM: BaKHEHIIME CTPOUTENIbHbIE MaTepHallbl, KOH-
CTPYKIOHMOHHBIC MaTCpHalibl, KpPAaCKH, CTCKJIIO, KEpaMHWKa, MaTcpualibl IOJId
AJIEKTPOHUKHU, HAHOMATEPHAJIbl, TEKCTUIbHBIE BOJIOKHA, ICTOUHUKU YHEPTHUH, 2 2
OpPraHn4€CKUC U MHUHCPAJIBHBIC YI[O6p€HI/I$I, JICKApCTBCHHEBIC BCIICCTBA, ObI-
TOBAasI XUMHSI.

3ammra: [IpencraBneHue pe3yiabTaTOB pelIeHUs KEHCOB B (opMe MUHU-
JIOKJIaJia ¢ Ipe3eHTaluen

CamocrosiTesibHast padoTa CTyJeHTa 6 3

IIpomexyTouHasi aTTeCTANUA N0 JUCHUILTHHE (1] PepeHIUPOBAHHBIH 3a4eT) -

Bcero 72

Jist XapakTepUCTUKU YPOBHS OCBOEGHUS YUeOHOTr0 MaTepuaa UCIOJIb3YIOTCS Cleyrolue 0003HaueHus:
1. - o3HaKoMMTENBLHBIN (Y3HABAHHE M3yYEHHBIX OOBEKTOB, CBOMCTB);

2. - pCHpOILYKTI/IBHHﬁ (BBIHOJ'IHCHI/IC ACATCIIBHOCTH I10 06p3.31_[y, HHCTPYKIMU, MCTOAUYCCKHUM PCKOMCHIAHUAM HUIIN HO)IpyKOBOI[CTBOM);
3. - HpOHYKTHBHBIﬁ (HJ'IaHI/IpOBaHI/Ie M CaMOCTOATCIIBHOC BBIITIOJTHCHUE ACATCIbHOCTHU, pCHICHUC HpO6J’IeMHI)IX, CUTYallTUOHHBIX SaﬂaHHﬁ).
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3.YCJIOBUSA PEAJIM3AIINA PABOYEN MMPOI'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJINHBI
3.1 MarepuajbHO-TEXHHYECKOE 00ecnedeHue

[Ipu peamuszanuu 00pa3oBaTENbHON MNPOrPaMMbl IO CHEIHATIBHOCTU
13.02.07 DnekrpocHabxkeHue (IO OTpaciIsiM) MCIHOJB3YIOTCS — CICAYIONINE
KOMITOHEHThI MaTepUATbHO-TEXHUYECKOM 0a3bl A1 U3yUEHUS JTUCIUTIINHBIL.

VYuebnas aynuropus 18 Ha 30 mocago4uHbIX MECT JIJIsl TPOBEICHUS YUeOHBIX
3aHSATAA BCEX BUJIOB (B T.4. MPAKTUYECKOW TMOJATOTOBKM OOyYaromuxcs),
TPYNINOBBIX YW HWHIUBUAYAIBHBIX KOHCYJbTAllMHA, TEKYIIEr0 KOHTPOJS U
MIPOMEXYTOUHOM aTTecTaluu mno ajapecy yi. [Ipsuumaukosa 1.14 ctp. 6 yueOHbIH
kopnyc 21. IlepcoHanpHBI KOMIBIOTEP C BBIXOJOM B HMHTEPHET, SKpaH I
IPOEKTOpa, JOCKa MapKepHasi, NPOEKTOp, 2 KOJOHKH, Y4e€OHBIE CTOJIbI,
YUYEHUUYECKHE CTYJbs, KJIaBHATypa, KOMIIbIOTEPHAs MBIIIIb, HATJISAHBIE TOCOOUS,
IJ1aKaTBhI.

Jlextmonnsie aynuropun 31 u 15 no 120 mocapounsix mect. [lepconanbHbIi
KOMIIBIOTEP C BBIXOJOM B HMHTEPHET, SKpaH JIg MPOEKTOpa, I0CKa MapKepHas,
MPOEKTOp, 2 KOJIOHKH, Y4eOHBIE CTOJBI, YYCHHUECKHUE CTYJbs, KIaBUATYpa,
KOMIIBIOTEPHAs] MbIIllb, HATJISIAHBIE MOCOOMS, MIIAKAThl, CTEHABI MO aJpecy Y.
[IpsiautHuKoBa 1.14 cTp. 6 yueOHblit kopmyc 21.

[Tomernienue A caMOCTOSTENBHONU PabOThI O0YYAIOIINXCS, ayAUTOpHs 6, ¢
BBIXOJIOM B ceTh «VHTEepHET» M JOCTYNOM B BJEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEpCUTETA 1O aapecy yi. [Ipsuuinukosa a.14 cTp.
6 yueOnbIii kKOopmyc 21, cnernuanu3upoBaHHas MeOeNb: CTOJBl YYCeHHUECKue — 6
HIT., CTYJbs — 12. Texuuueckue cpeacta o0ydeHus u matepuainsl: [lepconanbHble
KOMIIBIOTEPHI C BBIXOJIOM B UHTEPHET
— 6 .

[Tomernienue st caMOCTOSTENbHON paboThl oOyvatonuxcs — LlenTpanpHas
HayuHas 6ubnuotexka umenun H.U. XKenesnosa no agpecy JluctBeHHuuHas anes,
2, xopm. 1, — YuTaNbHBIC-KOMITBIOTEPHBIEC 3alibl (Ha 50 TOCaIOYHBIX MECT) C
BBIXOJIOM B UHTEPHET.

Ilepeuenv He 00x00UMbIX KOMNIAEKMOE NUUEHIUOHHO20 NPOZPAMMHO20
obecneueHus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word,
Microsoft Office PowerPoint, Microsoft Access 2007), Oneparontas cucrema
Microsoft Windows 10, ZIP, Google Chrome, Adobe Reader, Skype,Microsoft
Office 365, AutuBupyc Kacnepckwii.

2.1. YueOHass JuTreparypa U pecypcbl HHGOPMAIMOHHO-
o0pa3oBaresibHON cpeAbl YHMBEPCHTETAa, BKJKWYAs IMepeYyeHb Y4eOHO-
METOANYECKOro odecrnevyeHust AJsi CaMOCTOSTEIbHON PadoThl 00yYAKOIUXCH

o ITMCIUMIIJIMHE
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OcHoBHas quTEpaTypa:

1. IIpecc, . A. O6mas xumus : yaeoHoe nocodue s crio / Y. A. Tlpecc. — CaHkT-
[TeTepOypr : Jlans, 2021. — 496 c. — ISBN 978-5-8114-7073-0. — TexcrT :
JIEKTPOHHBIH // JIaHb : 3JCKTPOHHO-OMOINOTEYHAS CHCTEMA.
2. JlutBunoBa, T. H. OOmas u Heopranuueckass XuMus : yaeOHoe mocoOue Jijis crio /
T. H. JIurBunosa, M. I'. JIurBunosa ; [lox o6mieit penakiueit T. H. JIuTBuHOBOM. —
Canxrt-IletepOypr : Jlanp, 2022. — 212 ¢. — ISBN 978-5-8114-8667-0. — Tekcr :
AJIEKTPOHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
3. T'ameena, O. C. ®usnyeckas ¥ KOJUIOWIHAS XUMUS : ydeOHOe mocobue AJist cro /
O. C. I'ameeBa. — 6-e uzn., crep. — Cankr-IletepOypr : Jlans, 2021. — 328 c. —
ISBN 978-5-8114-7713-5. — Texcr : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubmmoteunas cucrema. — URL:
4. Hurmarymius, H. I'. JlabopaTopHabie paOoThl 0 (hU3HUECKO 1 KOJUIOUAHOMN
xumuu : yueoHoe nocoodue qis cno / H. I'. Hurmatynnun, E. C. 'anueBa. — CaHkT-
[TerepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-6895-9. — Texkcr :
AIIeKTPOHHBIH // JaHb : 37eKTPOHHO-OMOINOTEYHAS CHCTEMa

5.Anekcanaposa, J. A. Heopranuueckasi xumusi. TeopeTUdecKkre OCHOBBI U
1a00paTOPHBIN MPAKTUKYM : Y4eOHUK Juist crio / J. A. AnekcaHapoBa. — 2-€ u3/l.,
crep. — Cankr-IletepOypr : Jlanp, 2021. — 396 ¢. — ISBN 978-5-8114-8214-6. —
Tekcrt : anexTponHsbIit // JIaHb : 3MEKTPOHHO-OMOIMOTEYHASI CUCTEMA. .
6. Kanyctuna, A. A. O6mias u Heoprauudeckasi xumusi. [IpakTukyM : yueoHOe
nmocobue st crio / A. A. Kanycrura, U. I'. Xansuenko, B. B. JIubanos. — 2-¢ u3.,
crep. — Cankr-IlerepOypr : Jlans, 2021. — 152 ¢c. — ISBN 978-5-8114-8887-2. —
Tekcrt : anexTpoHHbIi // JIaHb : 3EKTPOHHO-ONOIMOTEYHASI CUCTEMA.
7. Tlpecc, U. A. Oprannueckas xumus : yueOHoe nocobue ains cro / M. A. Ilpecc. —
2-e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 432 c. — ISBN 978-5-8114-
8976-3. — TekcT : anexkTpoHHbIN // JIaHb : 2IeKTPOHHO-OMOIMOTEeYHAs CUCTEMA.

JlonoiHMTE ILHAA JTUTEPATypA:

1. TaiigykoBa, b. M. Texnuka u TeXHOJIOTHUS Ta0OPATOPHBIX PadoT : yueOHOE

nocobue st cro / b. M. TalinykoBa. — 6-€ uzn., crep. — Cankt-IletepOypr :

Jlanp, 2021. — 128 ¢c. — ISBN 978-5-8114-7448-6. — TekcT : 2NEKTPOHHBIH //

JlaHb : 351eKTPOHHO-OMOIMOTEYHAS! CUCTEMA.

2. Kanyctuna, A. A. O6mias 1 Heopranudeckasi xumusi. [IpakTukyM : yueoHoe

nmocobue st crio / A. A. Kanycruna, U. I'. Xansuenko, B. B. JIubanos. — 2-¢ u3.,

crep. — Cankr-IletepOypr : Jlanp, 2021. — 152 ¢. — ISBN 978-5-8114-8887-2. —

Tekcr : anexTpoHHsblt // JIaHb : 2MEKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —

3.lleromuxuna, H. A. O6mas xumus : yaue6nuk s cro / H. A. lleronuxuna, JI. B.

MunaeBckas. — Cankr-IletepOypr : Jlans, 2021. — 164 c. — ISBN 978-5-8114-

6897-3. — Tekcrt : anexTpoHHbIH // JIaHb | 2IEKTPOHHO-OMOIMOTEYHAS CUCTEMA. .
4.Pe3nnkoB, B. A. COopHUK 3a/1a4 U YIIPAXKHEHUH TI0O OPTaHUYECKON XUMUH '

yaeOHoe nmocooue s cro / B. A. PesnukoB. — Cankrt-IletepOypr : Jlans, 2021. —

336 c. — ISBN 978-5-8114-6514-9. — TekcT : s1ekTpoHHBIN // JIaHb : 37€KTPOHHO-

OMOIMOTEYHAs CUCTEMA.
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Y4eOHO-MeToAUYeCKIEe MATePHAJIbI:

1. Metoaudeckue yka3zaHUs K MPaKTHYCCKHM/Ia0opaTOpHBIM paboTam
(Onexrponnsiit pecypc)/ Koposun FO.U., I'opoxoB /.B., — Mocksa: PI'AY-
MCXA, 2021 — O5bC —«PI'AY-MCXA»

HuTepHeT — pecypcsl

DNEeKTPOHHO-OMOIMOTeUHAs cuctrema PIAY-MCXA um. KA.
Tumupsizena (nanee DbC) carit www.library.timacad.ru

Hayunas DIIEKTPOHHAS oubIMoTeKa «KubepJlennnka» -
https://cyberleninka.ru/

CereBas 25IeKTpOHHAs1 OMOJIMOTEKA arpapHbIX BY30B -
https://e.lanbook.com/books

Obpa3oBarenbHble pecypchl HMHTepHeTa. Xumus : cailit. — URL:
http://www.alleng.ru . — Pesxxum goctymna: cBOOOIHBIN. —TEKCT : 3IIEKTPOHHBIH.
Enunas  komiekuus mudpoBblx  oOpaszoBarenbHbiX. . cait. — URL:

http://www.school-collection.edu.ru — Pexum moctyma: cBoOOgHBIH. — TekcT !
3JIEKTPOHHBIN.

Komnekiust «EcTecTBeHHOHAy4YHBIC ASKCHEPUMEHTBI»: xumus : caut. — URL:
http://experiment.edu.ru . — Pexxum octyna: cBoOOaHBIH. — TekcT

. DJIEKTPOHHBIN.
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4 KOHTPOJIb MU OIEHKA PE3YJbTATOB OCBOEHHS YUYEBHOH

JACHUTILIAHBI
4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00y4eHH sl

PesyabTaTsl 00yyeHus

DopMbI U METO/IbI
KOHTPOJISI M OLIEeHKH
pe3yabTaTOB 00y4YeHHs

JUYHOCMHbLE:

- OCO3HAaHHE OO0YYaIOUIMMMCA POCCUHMCKOM Ipa){aHCKOW HAEH-
TUYHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH M CAMOOIIPe-
JIEJIEHNUIO;

- HAJIMYMe MOTUBALMH K O0YYEHHIO U JINYHOCTHOMY Pa3BUTHIO;

- IIeJICHANpaBlIEHHOE Pa3BUTHE BHYTPEHHEH MO3WUIMH JTHYHOCTH
Ha OCHOBE JTyXOBHO-HPAaBCTBEHHBIX LIEHHOCTEH HapoaoB Poccuiickoit de-
Jepariy, UCTOPUYECKUX M HAMOHAIBHO-KYJIBTYPHBIX TpaauLIud, (Gop-
MHUPOBaHHUE CUCTEMbl 3HAUUMBIX LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, aH-
TUKOPPYIIIMOHHOTO MHPOBO33PEHHSI, TPAaBOCO3HAHUS, HKOJIOTHUECKOU
KYJIBTYpPBl, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE IJIaHbI;

- YyBCTBO TOPAOCTH W YBAXKCHHS K WUCTOPHH W JIOCTHIKCHUSIM
OTEYECTBEHHON XUMHUYECKOM HayKH; XUMUYECKH IPaMOTHOE [TOBEJICHHE B
npoecCHOHANBHOM AESITENbHOCTY M B OBITY IpU OOpalleHUHu C
XMMHUYECKHMHU BEIeCTBaMH, MaTeprallaMH U IPOLieccaMH;

- TOTOBHOCTh K MPOJOJDKCHHIO OOpa3oBaHWS M TIOBBIIICHUS
KBaJM(pUKAIUU B H30paHHOW MNpodecCHOHANIBbHOW JEeSTENbHOCTH |
00BEKTHBHOE OCO3HAHUE POJTH XUMUYECKUX KOMITETCHIIUN B 9TOM;

- YMEHHUE HUCIOJb30BaTh JOCTHKEHHUS COBPEMEHHON XUMHUYECKON
HAyKd W XHMHWYECKHX TEXHOJOTHHA JUIS TIOBBIIICHUS COOCTBEHHOTO
MHTEJUIEKTYaJbHOTO pa3BUTHUS B  BbIOpaHHOM mnpodeccruoHalIbHOM
NeSITeTTbHOCTH;

MemanpeomemHbole:

- OCBOCHHBIE O0YYAIOIIUMUCS MEXKIPEIMETHBIC MMOHITHS U YHH-
BepcalbHble yueOHble NeHCTBUS (peryysTUBHBIC, I03HABATEIbHbIE, KOM-
MYHHUKaTHBHbIE);

- CIOCOOHOCTh MX MCMOJIb30BAaHUS B IMO3HABATEIbHOM U COLMAIIb-
HOU TIPaKTHKE, TOTOBHOCTh K CAMOCTOSITEIIbHOMY TUIAHUPOBAHHIO M OCY-
IIECTBJICHUIO Y4eOHOU AeATEIbHOCTH, OPraHU3allui Y4eOHOTr 0 COTPYIHU-
YecTBa C MeIarorndyecKuMH pabOTHUKaMHU U CBEPCTHUKAMH, K YUACTHIO B
MOCTPOCHUU UHIMBUAYAIbHOW 00pa30BaTEIbHON TPACKTOPHH;

- OBJIa/IEHUE HAaBbIKaMU yueOHO-HCCIIeI0BATENbCKON, TPOEKTHOM U
COLMAJIbHON JIeSITeIbHOCTH;

UCTIOIB30BaHUE PA3JIMYHBIX BHUJIOB II03HABATEIFHOW JCATEIBHOCTH U
OCHOBHBIX  HMHTEJUIEKTYalbHbIX  OHepanuii  (MOCTAaHOBKM  3ajJauu,
dbopMyIUpOBaHUS THIOTE3, aHAIM3a W CUHTE3a, CPaBHEHHUSA, 00OOIICHUS,
CHCTEMaTHU3allui, BBISBICHUS NPUYUHHO-CICACTBEHHBIX CBSA3EH, MOUCKA
aHaJoroB, (HOPMYJTUPOBAHHS BBIBOJIOB) JUIA PEIICHUS TTOCTaBICHHOMN
3aJa4d, MPUMEHEHHE OCHOBHBIX METOJOB IMO3HaHMUA (HAOJIIOJCHMUS,
HAYYHOTO SKCIIEPUMEHTA) Il U3YyUEHHs Pa3IMYHBIX CTOPOH XMMHUYECKHX
O0BEKTOB M TMPOLIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIUMOCTb
CTaJIKMBAThCS B MPOPECCUOHANBHOM cdepe;
- WCIIOJIb30BAaHME PA3UYHBIX HCTOYHHUKOB JUIS

Texymui KOHTPOJIb:
- ONPOC YCTHBIN
(dpoHTANBHEI);

- BBITIOJTHEHUE
MPAKTUYECKOU
paboTsl
(MHAMBUyaNIbHAS
dbopma paboThl)

[IpomexxyTouHas
aTTecranus B hopme:

1 cemectp —
KOHTpOJIbHas paboTa

2 cemecTp —

g hepeHIMPOBAHHBIN
3a4er

Meroa npoBeneHus
IIPOMEXYTOUHOU
aTTecTauuu 2
CEMECTpa: BBIIOJIHEHHE
KOMIUIEKCHOT'O 3aJIJaHUs




MOyYEeHUSIXUMUUYECKON HH(pOpMaLuy, YMEHUE OICHUTH €€
JIOCTOBEPHOCTD JUJISAIOCTUKEHUS XOPOIIUX PE3YJIbTATOB B
npodeccuoHalIbHO cepe; mpeaAMeTHbIe:

- c(OpMUPOBAHHOCTD MPEICTABICHUI: O MAaTEPHAILHOM €TUHCTBE
MUPa, 3aKOHOMEPHOCTSX U I103HABAEMOCTH SIBJICHUIN IIPUPOJIBIL; O MECTE U
3HaYEHUHU XMMHH B CUCTEME €CTECTBEHHBIX HayK M €€ pojiu B obecrieye-
HUM YCTOWYMBOIO Pa3BUTHsI YEIOBEUYECTBA: B PELICHUU MIPOOJIEM HKOJIO-
TUYECKOMN, DHEPTeTUYECKOM U MUIIEBOW O€301MacHOCTH, B Pa3BUTUU MEIU-
LMHBI, CO3/IaHUHM HOBBIX MaTEpUaJIOB, HOBBIX MCTOUYHHMKOB JHEPTUHU, B
o0ecreueHny paloHaIbHOrO MPUPOAOIOIB30BaHUsA, B (OPMUPOBAHUU
MHUPOBO33PEHUS M OOLIeH KyJIbTyphl YEJIOBEKa, a TAKXKE SKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBbIO U MPUPOJHON CPEIE;

- BJAQJCHUE CUCTEMON XMMHUYECKUX 3HAHUU, KOTOpas BKIIFOYAET:
OCHOBOIIOJIAraoIMe MOHATHUS (JIOMOTHUTENBHO K CUCTEME MOHATUH 0a30-
BOT'O YPOBHSI) - U30TOIIbl, OCHOBHOE U BO30Y>KJEHHOE COCTOSIHUE aToMa,
rudpuan3ays aTOMHBIX OpOWTaneil, XuMUdeckas CBS3b («G» M« —
CBsI3b», KPAaTHBIC CBS3H), MOJIIPHAST KOHIICHTPAIUS, CTPYKTypHas (GopMy-
7a, u3oMepusi (CTpPYKTypHas, reomeTpuyeckas (IHc-TpaHC-U30MEepHs),
TUIBI XUMUYECKHUX PEAKIHiA (TOMO- U TeTepOreHHbIC, 00paTUMBIC U HE00-
paTuMble), pacTBOPHI (UICTHHHBIE, TUCIIEPCHBIE CUCTEMBI ), KPUCTAILIIOTHI-
paTbl, CTETIEHb TUCCOIHMALINH, AJIEKTPOIN3, KPEKHHT, pu(OPMHUHT); Teo-
pUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAILNE
B OCHOBE MOHMMAaHUsl MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIIE-
HUW, COBPEMEHHBIE MPEICTABICHHUS O CTPOECHUHU BEIIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM U HAaJMOJIEKYJIIPHOM YPOBHSIX; IPEJCTABICHUS O MEXa-
HU3MaX XWMHMYECKUX PpEaKIUi, TEPMOJMHAMHUYECKHMX M KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O XUMUYECKOM PaBHOBECHM, JUCIIEPC-
HBIX CUCTeMaXx, ()aKTOJIOTUYECKUE CBEICHUS O CBOWCTBAX, COCTaBe, MOJIY-
YeHUH U 0€30IaCHOM MCIIOJIb30BaHUM BaKHEMIIMX HEOPraHUYECKUX M
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JAeSITENFHOCTH Y€TIOBEKa;
OOIIMX HAYYHBIX MPUHIIUMIIAX XUMHUYECKOTO MPOU3BOJCTBA (HAa MpUMEpe
IIPOM3BOJICTBA CEPHON KHCIOTHI, aMMMakKa, MeTaHoja, NepepadoTKu
HePTH);

- c(hOpMUPOBAHHOCTh YMEHHI BBHISBISATH XapaKTEepPHbIC MPU3HAKU
Y B3aMMOCBSI3b U3YUEHHBIX MOHATUN, IPUMEHSATH COOTBETCTBYIOIIUE I10-
HATUS TIPU OTMCAHUK CTPOCHUSI M CBOMCTB HEOPTaHUYECKUX W OpTaHuye-
CKHX BEILECTB U UX MPEBPALICHUN; BBISBIATh B3aUMOCBA3b XUMUYECKUX
3HaHUN C MOHATUSAMU U MPEICTABICHUSIMH APYTUX IPEIMETOB AJs OoJiee
OCO3HAHHOTO TIOHMMAaHHS U OOBSICHEHHUS CYIIHOCTH MaTepHaIbLHOTO
€MHCTBA MUpPA; UCMOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JJIs1 00b-
SICHEHUS] U TIPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHOHAYYHYIO
MIPUPOLY;

- cOpMUPOBAHHOCTh YMEHHI HCIIONH30BaTh HAMMEHOBAHUS XU-
MUYECKUX COEIMHEHUN MEXIYHAPOJIHOTO COI03a TEOPETHUECKON U MpH-
KJIQJHOM XMMHHM M TPUBHAJIbHBbIE HA3BaHUS BEILECTB, OTHOCSIIMXCS K
M3YYEHHBIM KJIacCaM OpPraHWYeCKUX MU HEOPraHUYEeCKUX COEIMHEHUH; nc-
MOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBIIeHUsT GOopMyI Heopra-
HUYECKHUX BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, CO-
KPAIICHHBIX U CKENETHBIX) (DOPMYII OPraHUUYECKUX BEIIECTB; COCTABIISThH
YpaBHEHUs XUMUUYECKUX PEAKIIUA M PACKPBIBATh WX CYIIHOCTh: OKHUCIIH-
TEJIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN MOCPEICTBOM COCTABJIEHUS 3JIEK
TPOHHOTO OajaHca 3TUX peaklui; peakiiii HOHHOro OOMeHa IMyTEM CO-




CTaBJICHUS UX TOJHBIX M COKPAUICHHBIX MOHHBIX ypaBHEHUH; peakIIuii
TUIPOJIN3A, PEAaKIMM KOMILJIEKCOOOpa3oBaHUs (Ha NPUMEPE T'MIPOKCO-
KOMIUIEKCOB IIMHKA U aJIIOMHUHHUS); TOATBEPKAATh XapaKTEpHbIE XUMUYE-
CKHE CBOMCTBA BEILECTB COOTBETCTBYIOUIMMM IKCIEPUMEHTAMU U 3aIlu-
CSIMU ypaBHEHUIN XUMHUYECKUX peaKIuil

c(OpPMHUPOBAHHOCTh YMEHUH KJIacCU(UIMPOBATh HEOPTaHUYECKUE H
OpraHMYECKHE BEIIeCTBA M XUMHYECKHE pEaKIHH, CaMOCTOSTEIbHO
BHIOMPATh OCHOBaHMS M KPUTEPUHU I KIACCU(DUKALMU H3ydaeMbIX
XUMHUYECKHX O0BEKTOB; XapaKTepU30BaTh COCTaB U BaKHEUIIINE CBONCTBA
BEUIECTB, IPUHAUIEKANIMX K OINpEAENEeHHbIM KilaccaM U TIpyIIaM
coeuHEHUN (IPOCTHIE BEIECTBA, OKCHUJABI, THAPOKCHIBI, COJIH;
YIII€BOAOPOABI, TPOCTHIE 3(PUPBI, CHUPTHI, (PEHOJBI, aNTbICTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJIOXHBIE 3(UPBI, KUPBI, YIJIEBOJbI, AMHHBI,
AMHHOKHUCIIOTHI, O€NKM); NPUMEHSTh 3HAHHS O COCTaBe M CBOMCTBAaX
BEIIECTB JJISi SKCIIEPUMEHTAIBHOM MPOBEPKH TUIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEN [IPOTEKAHUA XUMHUUYECKUX peakuuii u
MIPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBICHUS;
c(OpMUPOBAHHOCTh YMEHUU MOJATBEP)KJAaTh HAa KOHKPETHBIX MPUMEpPAX
XapakTep 3aBUCUMOCTH PEAKLIMOHHOW CIIOCOOHOCTH OpraHuye- CKHUX
COCIMHEHUN OT KPaTHOCTH M THUIA KOBAJIEHTHOM CBSI3U («O» U «T —
CBSI3b»), B3aMMHOI'O BJIMSHHUS aTOMOB U TPYII aTOMOB B MOJIEKYJax; a
TaK)K€ 0T OCOOEHHOCTEH peajn3aluy Pa3InyHbIX MEXAaHU3MOB IIPOTEKa-
HUS PEAKIINIL;

c(OpMUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh AIEKTPOHHOE CTPOECHHE
aTOMOB (B OCHOBHOM U BO30Y»XJI€HHOM COCTOSIHMH ) U HOHOB XUMHUYECKUX
anemeHToB 1-4 nepuonos Ilepuonnueckoit cucremsl .M. Menneneesa u
WX BaJICHTHBIE BO3MOKHOCTH, UCIIONB3YS TIOHATHUS «S»,

«p», «d-2IEKTPOHHBIE)» OPOUTANN, SHEPreTUUYECKHE YPOBHHU; OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB XUMHUECKUX 3JIEMEHTOB U 00pa3y-
€MBIX UMH COEAMHEHUH 10 MepHoJaM U rpymmam;

BJIAJICHUE CHCTEMOW 3HAHUN O METOJaX HayyHOro IO3HAHMS SIB- JICHUN
IPUPOJBI, MCIOIb3YEMbIX B €CTECTBEHHBIX HAayKax W YMEHMSIMU
IIPUMEHATH 3TH 3HAHUS NIPU DKCIIEPUMEHTAIBHOM HCCIIEJOBAaHUH BELIECTB
U JUIsl OOBSCHEHUS XUMHUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE
IIPAKTUYECKOMN AEATEIbHOCTH Y€JI0BEKa U B IOBCEAHEBHON KU3HU;
c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH PACUEThl MO XHUMHYE- CKUM
dopMynaM M ypaBHEHHMSIM XHUMMUYECKHX pEaKUUil ¢ HCIOJIb30BaHUEM
(bu3nyecKux BeIWYMH (Macchl, 00beMa ra3oB, KOJIMYECTBA BEILIECTBA), Xa-
PaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacueTsl II0
HAXO0X/ICHNUI0O XUMUYECKON (hOpMyIIbl BelecTBa; pacyeThl Macchl (00be-
Ma, KOJIMYECTBA BEILIECTBA) MIPOJYKTa PEAKIUH, ECIIM OJJHO U3 UCXOJHBIX
BEILIECTB JIaHO B BHUJE PacTBOpa C OMPEAECICHHON MAacCOBOM J0Jieil pac-
TBOPEHHOT'O BEIIECTBA MJIM JAHO B M30BITKE (MMEET MPUMECH); PacUeThI
MaccoBOW WJIM OOBEMHOW JOJNM BBIXOJA MPOAYKTA PEAKIMH; pacyeThl
TerIoBOTro 3¢ (dekTa peakiuii, 00bEMHBIX OTHOIIICHUH Ta30B;
c(OPMHPOBAHHOCTh ~YMEHHH MNPOTHO3UPOBATh, AHAIM3HPOBATH U
OLICHUBATh C MO3UIINI SKOJIOrHYECKON 0€30MMacHOCTH MOCIEACTBHS ObITO-
BOI M IIPOM3BOJCTBEHHON JIEATENIBHOCTH YEJI0BEKA, CBA3aHHOM C nepepa-
OOTKON BEIIECTB; HCIIOJIIb30BATh IOJIYYEHHBbIE 3HAHMS ISl TPUHATHS
IPaMOTHBIX peIIeHUH MPoOJIeM B CUTYAIHUSIX, CBSI3aHHBIX C XUMHEH;

- cOpMHUpPOBAHHOCTH YMEHUN CAMOCTOATEIBHO  IUIAHUPOBATh H
IPOBOJIUTh XMMUYECKHI HIKCIIEPUMEHT (MOJIy4YeHHE U U3YUYEeHUE CBOICTB




HEOPTaHWYECKHX U OPraHMYECKUX BEUIECTB, KAYECTBCHHBIC PEAKIUM yr-
JIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB M KHCIOPOACOICPKALIMX OpTraHuYe-
CKHX BEIIECTB, PELICHHE YKCIICPUMEHTAIBHBIX 33/1a4 [0 PaCHO3HABAHHIO
HEOPraHUYECKUX W OPraHUYeCKUX BEIIECTB) C COOJIOJCHHEM IIPaBHII
0e30MmacHOro 0OpalIeH s C BEIECTBAMHU H J1a00paTOPHBIM 000pPYyI0BaHHU-
eM, GOpMyJIHpOBaTh LN UCCICIOBaHUS, NMPEIOCTABIATE B Pa3IUUHON
(GopMme pe3ynabTaThl IKCIIEPUMEHTa, aHAJTH3UPOBATh U OLCHHBATH UX JIO-
CTOBEpPHOCTB;

- chOopMHPOBAHHOCTb YMEHHIA OCYILECTBIISTh IIeJICHAPABICHHBIN
MOVCK XMMHYECKOW MH(POPMALUU B PA3IWYHBIX MCTOYHHUKAX (HAay4yHast |
y4eOHO-Hay4yHasi JIUTEpaTypa, CpelcTBa MaccoBOW WH(OpPMAIMHU, CETh
aTepHeT M ApYrHue),KpUTUYECKH aHAJIM3HPOBATh XUMHUYECKYIO HHQOP-
Maliio, repepadaTbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOMU 3a7aueii;

- cOpMHPOBAHHOCTh YMEHHUIl OCO3HABATh OIACHOCTH BO3JCH-
CTBHS Ha JXKUBBIC OPraHU3Mbl OIPCACICHHBLIX BCIICCTB, IMOHHWMAsA CMBICII
oKa3aresisi MpeIelbHOW TOMYCTUMOH KOHIEHTPAl[MH, M TOSCHSATH Ha
[pUMepax CrocoObl YMEHBLIEHUS U MPEJOTBPALICHUS] MX BPEJHOrO BO3-
eiiCTBHSI HA OPraHU3M YEJIOBEKA.




