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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 cnenranbHocTr 19.02.11 TexHonorus npoayKTOB MUTAHUS U3 PACTUTEIIBHOTO CHIPHS.

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 y4eOHOM AMCIUIUIMHBI OOYYaIOIMIMICS JTOHKEH 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, aHTUKOPPYILIMOHHOTO MHPOBO33PEHUS, NPABOCO3HAHMS,
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 KOMIIETECHIIMN B OTOM;

- YMEHHE HCIIOJb30BaTh JOCTHKECHUS COBPEMEHHOM XHMHUYECKOM HAyKH H
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, OpPTraHU3alMK y4eOHOrO COTPYAHUYECTBA C MEAArorHueCKUMU pabOTHUKA-
MU U CBEPCTHHKAaMH, K YYaCTHIO B MOCTPOCHUU WHAMBUIYaTIbHOM 0Opa3oBaTeIbHOU
TPAEKTOPHH;

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



- HCIOJIb30BAaHHME PA3IMYHBIX BHUJIOB TI03HABATEILHOW JEATCIBHOCTH U
OCHOBHBIX HHTEJUIEKTYyalbHBIX Olepanuid (IMMOCTAaHOBKH 3a1add, (opMyIHMpOBaHUS
TUIIOTE3, aHaJM3a U CHHTE3a, CPaBHEHUs, 00OOIICHHS, CUCTEMATHU3AIlNH, BBISBICHUS
IPHYUHHO-CJICICTBEHHBIX CBSI3eH, IIOMCKA aHAJIOrOB, (DOPMYJIMPOBAHMS BHIBOJIOB) JISI
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 PA3IMYHBIX HCTOYHUKOB JUIS TOJTYYCHHS XUMHYCCKOU
uHpOpMAIlMK, YMEHHE OIICHHTHh €€ JOCTOBEPHOCTh ISl JOCTHKCHHS XOPOIIUX
pe3ynbTaToB B MpodeccCroHaIbHOU cepe;
npeaMeTHbIE:

- cOpMHUPOBAHHOCTD MPEICTABICHHUI: O MaTEPHATLHOM €IMHCTBE MUPA, 3aKO-
HOMEPHOCTSX U IT03HABAEMOCTH SIBICHUI TIPUPOJIBI;, O MECTE M 3HAYCHUH XUMHU B CH-
CTEME €CTCCTBCHHBIX HayK U €€ POJIM B OOSCIICUCHNH YCTOWYUBOTO Pa3BUTHUS YeJIOBE-
YeCTBa: B PEIICHUHU MPOOJIEM 3KOJOTHYECKON, YHEPreTHUECKON W MUIIeBOW Oe3omac-
HOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JIJaHUM HOBBIX MaTepUaOB, HOBBIX MCTOYHHKOB
SHEPrUM, B 00ECIECYCHHH PAIIMOHAIBHOTO IPHUPOJIONOIL30BaHMA, B (HOPMHPOBAHHUH
MHPOBO33pPEHUS U 00IIeH KYJIbTYphI YeJIOBEKa, a TAK)KE IKOJIOTHUYESCKH 000CHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHON CpeEIE;

- BJIQJICHUE CHUCTEMOW XMMHUYECKHX 3HAHHM, KOTOpPAs BKIIFOYAET: OCHOBOIOJIA-
TaroIIMe TOHATHS (JIOMOJHUTEIBHO K CHCTEME IMOHATHI 0a30BOr0 YPOBHS) - H30TOIIHI,
OCHOBHOE W BO30YXKJIECHHOE COCTOSHHE aToMa, THOpHUIW3AIMs aTOMHBIX OpOWTaJeH,
XAMHYECKast CBS3h («O» M «T — CBS3b», KPaTHBIC CBS3U), MOJISIpHAS KOHIICHTpAITHS,
CTpyKTypHasi ¢dopmyna, wu3oMmepus (CTpyKTypHas, reomeTpuueckas (I[Mc-TpaHc-
U30MEpHUS), TUTTBI XUMHUECKHUX peakinii (rOMO- U TeTepOreHHbBIE, 00paTUMbIEC B HEOO-
paTuMBbIe), PacTBOPHI (MCTUHHBIC, JUCIEPCHBIC CHCTEMBI), KPUCTAJUIOTHIPATHI, CTe-
NIEHb JTUCCOIMAIINH, DJICKTPOJIN3, KPEKUHT, PUPOPMUHT); TCOPHH U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYCCKUE 3HAHMSI, JICKAIINEC B OCHOBE IMOHUMAHUS NMPUIHHHO-
CTH ¥ CHCTEMHOCTH XUMHUYCCKUX SIBJICHHI, COBPEMEHHBIC MPEACTABICHUS O CTPOCHUHU
BEIIICCTBA HA aTOMHOM, MOJICKYJISIPHOM M HAaJMOJICKYJIIPHOM YPOBHSX; IpECTaBIIC-
HUS O MEXaHU3MaxX XUMHUYECKUX PEaKIui, TePMOJINHAMUYCCKUX U KHHETHYCCKUX 3a-
KOHOMEPHOCTSIX MX MPOTECKAHMs, 0 XUMHUESCKOM PAaBHOBECHH, JUCIICPCHBIX CHCTEMAaX,
(haKTOJOTUYECKHUE CBENICHUS O CBOWMCTBAX, COCTaBE, MOJyYeHWH W OE30MacHOM HC-
M10JIb30BaHNN BOKHEHIIIMX HEOPTaHMUSCKUX U OPraHMUYECKHUX BEIISCTB B OBITY U IPaK-
THYECKOW JIEATEeIbHOCTH YejIOBeKa; OOIMX HAYYHBIX MPHUHIMIIAX XHUMHUYECKOro Ipo-
W3BOJICTBA (HAa TIpUMEpe MPOU3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJa, Iepe-
paboTku HEPTH);

- chopMHEpPOBAHHOCTH YMEHUI BBISBIISATH XapaKTEPHBIE TIPU3HAKN M B3aUMOCBSI3b
W3YYCHHBIX MMOHSATUH, TPUMEHSATH COOTBETCTBYIONIUE MOHSITHS TP OMUCAHUH CTpPOE-
HUS U CBOWCTB HEOPTaHUYECCKUX M OPTAaHWICCKUX BEIICCTB M UX MPEBPAICHUIA; BBISB-
JSATh B3aMMOCBSI3b XUMHUYCCKHX 3HAHWA C TOHATHSIMH M TPEICTABICHHUSIMH JPYTHX
IIPEIMETOB JIJIsl 00JIee OCO3HAHHOTO TOHUMAHUS B OOBSICHCHHS CYIITHOCTH MaTepHah-
HOT'O €IMHCTBA MUPA; MCIIOJIb30BaTh CHCTEMHbIC XUMUYCCKUE 3HAHUS SIS OOBSICHEHHUS
Y TIPOTHO3UPOBAHUS ABJICHUI, UMEIOIIUX €CTCCTBCHHOHAYYHYO TIPUPOTY;



- c(hOpPMUPOBAHHOCTh YMEHUM HMCIOJIb30BaTh HAUMEHOBAHUSI XMMHUYECKHX CO-
€IMHCHUN MEXIYHApOJIHOTO COI03a TEOPETUUECKOW W TMPUKIATHOM XUMHM U TPUBU-
aJbHbIC HA3BAHMS BEUIECTB, OTHOCAIIMXCS K U3yYEHHBIM KJIACCaM OPraHUYEeCKUX U HE-
OPraHUYECKUX COECIMHEHUN; UCIIOJIb30BATh XUMUUECKYIO CUMBOJIMKY ISl COCTABIICHHUS
dbopMyT HEOPTaHWYECKHX BEIIECTB, MOJCKYJSPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMUECKUX BEIIECTB; COCTABISATh YPAaBHEHUS
XAMUYECKUX  PEaKUMi W pacCKpblBaTb  HMX  CYIIHOCTb:  OKHUCJHUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM 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 COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU U 3aMUCAMHU ypaB-
HEHUW XUMHUYECKUX PEAKIIUN;

- chOpMUPOBAHHOCTh YMEHHMH KJIACCU(PUIUPOBATh HEOPraHUYECKUE U
OpraHWYeCKHe BEIIECTBA W XUMHUUYECKHE PEaKI[Mh, CaMOCTOSATEIIbHO BBIOHMpATh
OCHOBaHUS WU KPHUTEPHHM JJI1 KJIACCH(UKAIUM H3YyYaeMbIX XUMHUUYECKHUX 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 OCYIIIECTBICHUS;

- ¢(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 MOJICKYJIaX; a TaKXKe OT OCOOCHHOCTEH peaau3aiiuu pa3IMuHbIX Me-
XaHU3MOB ITPOTECKAHUS PEAKIIUM;

- ¢(OPMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BATh FJICKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM U BO30YXJIECHHOM COCTOSHUM) U MOHOB XMMHUYECKHX 3JIEMEHTOB 1-4 Tie-
puonoB Ilepuognueckont cucremsl .M. MeHnneneeBa u ux BAJICHTHbIE BO3MOKHOCTH,
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 METOJAaX HAy4YHOrO NMO3HAHMSA SBJIICHUM IPUPO-
JIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MTPUMEHATH 3TU 3HAHUS MPU
AKCTICPUMEHTAILHOM HCCISIOBAHUM BEIIECTB M JIJII OOBSICHEHHUS XUMHUYCCKUX SIBJIC-
HUM, UMEIOLIUX MECTO B MPHUPOJIC MPAKTHUYECKON AEATEIIBHOCTU YEJIOBEKA U B MOBCE-
JITHEBHOM >KU3HU;

- chopMUPOBAaHHOCTH YMEHUN TTPOBOJUTH PACUETHI M0 XUMHUYECKUM (opMyam
¥ YPAaBHEHHSIM XUMHUYECKUX PEaKIUid ¢ UCTOJIb30BaHUEM (DM3MUECKUX BEJIWYUH (Mac-
Chl, 00b€Ma Ta30B, KOJIMYECTBA BEIIECTBA), XapPAKTEPHUIYIONINX BEIIECTBA C KOJIMYE-
CTBEHHOUM CTOPOHBI: PACUETHI MO HAXOXKJIECHUIO XUMHUUYECKOWU (JOPMYJIBI 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 BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH); pacueTbl MACCOBOM WM
O00OBEMHON J0JM BBIXOAA NPOAYKTA PEAKIMH; pacueThl TEIUIOBOToO 3(ddexTa peakuui,
O0OBEMHBIX OTHOLIEHH Tra30B;

- ¢(hOpMHUPOBAHHOCTh YMEHMI MPOTHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH C
MO3ULHUNA SKOJOTUYECKON O€30MMacCHOCTH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOU
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOW C MepepadOTKOM BEIIECTB; HCIOJIb30BaTh MOTY-
YEHHBIE 3HAHMS JUIsl IPUHATUSA TPAMOTHBIX PELIEHUH MpOOJIEM B CUTyalUsAX, CBSI3aH-
HBIX C XMMHUECH;

- ¢(hOpMHPOBAHHOCTh YMEHHUI CaMOCTOSATENbHO IUIAHUPOBATh U NPOBOJUTH XU-
MUYECKHI SKCIIEPUMEHT (TIOJIyYEHHE U U3yYEHUE CBOWCTB HEOPTaHUYECKUX U OpPraHu-
YECKUX BELIECTB, KAYECTBEHHBIC PEAKLUN YTIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KHC-
JIOPOACOAEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIIEPUMEHTAJIBHBIX 3a/ad I10
pacrno3HaBaHUIO HEOPTaHUYECKUX U OPraHUYECKHX BEILECTB) C COOJIIOIEHUEM 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 OCYIIECTBIISITh 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 XMMUYECKYIO0 MH(OpMaluio, nepepadbaTbiBaTh €€ U UCIOJIb30BaTh B COOT-
BETCTBHUU C TTOCTABJICHHOM YUeOHOM 3a1aueii;

- ¢()OpMHUPOBAHHOCTh YMEHHMI OCO3HABaTh ONACHOCTh BO3JEHCTBUS Ha >KUBBIC
OpraHu3MBbl ONPEJIEICHHBIX BEIIECTB, [IOHUMAas CMBICI IIOKA3aTels MPEACIbHON JOIy-
CTUMOW KOHIIEHTpAlH, U MOSACHATh HAa MPUMEPAX CIOCOObl YMEHBILIECHUS U MPEAOT-
BpalIEHUS UX BPEIHOTO BO3JICHCTBUS HA OPTraHU3M YEJIOBEKA.



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

Bup yueOHoi padoThI Ob6bem B
yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOMH TUCHMILTHHBI 134
B TOM YHUCIIE:
-110 BU/IaM y4eOHBIX 3aHITHIA:
Jlexuuu, ypoku 56
JIabopaTopHble 3aHATHS -
[IpakTrueckue 3aHATHS 62
Koncynpranmmn )
CamocrosiTesibHasi padoTa 16
IIpome:xxyTounass arrecraums B (GopMe KOHTPOJIbHOU padboThI (1 )
ceMectp), auddepeHImpoBaHHOrO 3a4eTa (2 ceMecTp).




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

HaumenoBanue pa3- | Conep:kaHue y4eOHOr0o MaTepuaJa, 1a00opaTopHble H PaKTHYeCKHe 3aHATHS, Oo0bem YpoBeHb Koawbl
J1eJIOB U TEM caMoCTosITeIbHAs paboTa 00y4aloumerocs, Kypcopasi padora (mpoekr) (eciu JacoB OCBOEHUA KOMIIeTeHIUH,
MIPEeyCMOTPEHBI), HHbIE BUbI y4e0HOIl pa0oThI B COOTBETCTBHMH € YUYeOHBIM ¢opMupoBaHUIO KOTOPBIX
IJIAHOM CHOCOGCTByET JIEMEHT
NporpaMmsl
1 2 3 4 5)
1 cemecTp 60 JIMYHOCTHBIE,
MCTaIIpCAMETHLIC U
Pa3nen 1. OcHOBBI CTpPOEHUS BelleCcTBA 10 IpeIMETHBIC KOMITCTEHIINH B
co- otBercTBUU ¢ PI'OC
Tema 1.1. Conep:xaHue y4eOHOro MmaTepuasa 6 CpeHero oomuiero
CtpoeHue aToM0OB o0pa3oBaH¥s, yTBEp-
XUMHYIECKHX 3J€- | CoppemenHas MojieIb CTpoeHUs atomMa. CUMBOJIMYECKUH S3bIK XUMHHU. XH- 4 KICHHOTO TIPHKA3OM
MEHTOB M NPUPOAA | viyyeckuii dmeMeHT. DJeKTpOHHas KoHdurypauus artoma. Knaccupukarms Muicrep- c1sa
XHMHECKOH CBSI3U |y y\iyyeckux 91eMeHTOB (s-, P-, d-3memenTsl). BanenTHble smekTpoHbl. Ba- obpasoBaris  Hayki PP o1
v Py - : 1 17.05.2012 Ne 413
JIEHTHOCTh. DJNEKTPOHHAS MPUPOJIA XUMUYECKON CBA3U. DIEKTPOOTPHULIA-
TeNbHOCTh. BUIbI XUMHYeckol CBsI3M (KOBaJIEHTHAs, MOHHAs, MeTajuInye-
CKasi, BOJIOPOHASI) U CTIOCOOBI ee 00pa30BaHUs
IIpakTuyeckoe 3anaTue Ne 1 Perenue 3a1annii Ha UCTIOIB30BAHUE XUMUYE-
CKOM CMMBOJIMKY Y Ha3BaHUM COEAUHEHHUM 10 HOMEHKJIIATYPE MEXIyHAPOIHO-
ro COK3a TEOPETUYECKOM M NPUKIAJHON XMMHUU U TPUBHAIBHBIX Ha3BaHUI
JUISL COCTABJICHUS XUMHYECKHUX (POPMYIT IBYXaTOMHBIX COCTMHEHUH (OKCHUIOB,
Cyiab(GUI0B, TUAPUIOB U T.II.) U OPYTMX HEOPraHUYECKUX COEAMHEHUU OT- 5 5
JIETIbHBIX KIJIACCOB.
[IpakTnueckue 3agaHusl HA YCTAaHOBJICHHME CBSI3M MEXIY CTPOECHHEM aTOMOB
XMMHYECKHUX JJIEMEHTOB M NEPUOJMYECKAM HW3MEHEHUEM CBOMCTB XHMHYE-
CKHX DJIEMEHTOB U X COECJUHEHUN B COOTBETCTBUU C MOJ0KeHUeM [leproau-
YECKON CUCTEMBI.
Tema 1.2. Copneprxanue y4eOHOro MmaTtepuaJia 4




Iepuoguyeckui
3aKO0H U TA0JHIA
JI.A. MenaeneeBa

Ilepronnueckas cucrema xumuueckux aemeHToB .M. MenneneeBa. @usu-
yeckuit cmbich [lepuoanueckoro 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. [Ipornosst JI.1. Menne-
neeBa. OTKpBITHE HOBBIX XHMHYECKHX D3JIEMEHTOB. PerieHue mnpakTHKO-
OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3aJ[aHUIl HA XapaKTepU3alUI0 XUMHYE-
CKHX 3JIEMEHTOB «MeTauTnuecKue/HeMeTaTHIECKIEe CBOMCTBA, dJIEKTPOOT-
PULIATEILHOCTh XUMHUYECKUX JIEMEHTOB B COOTBETCTBUM C UX JICKTPOHHBIM
CTPOCHHUEM M TIOJIOKEHUEM B MIEPUOJUYCCKON CHCTEME XUMUUYECKHUX JIEMEH-
toB [.1. Menneneeray

Pazgen 2. Xumuueckue peakuuu

24

Tema 2.1. Tunsl
XHMHUYECKHUX pPeak-
119707

Coaep:xxanue yueOHOro MaTepuaJia

16

Knaccugukarus 1 THIIBI XUMHUYECKUX PEAKIHA ¢ y9aCTHEM HEOPTaHUYECKUX
BenlecTB. COCTaBIEHUE YPAaBHEHUIN pPEaKUUi COCIUHEHMS, Pa3JIOKEHNUs, 3a-
MeIIeHNs, 00MeHa, B T.4. peaKLMi roOpeHHsi, OKUCIEHUSI-BOCCTAHOBIICHUSI.
VYpaBHeHUs OKHCIEHUSA-BOccTaHOBIIEHUA. CTeneHp okuciaeHus. OKUCINTENb
u BoccraHoBUTENb. (COCTaBICHHME W  YPaBHUBAHUE  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLIUH METOOM 3JIEKTpOHHOro OanaHca. Oxuciu-
TEJIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU B IIPUPOIE, TPOU3BOIACTBEHHBIX IIPO-
1[ECCaxX U JKU3HEACATEIbHOCTH OPTaHU3MOB

IIpakTuyeckoe 3ansitue Ne2 KonnuecTBeHHbIE OTHOIICHHS B XUMHH. Oc-
HOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U PACUEThl 110 YPABHEHUSM XU-
MHUYECKUX peakuuii. Mosib Kak eIuHUIAa KOJWYeCTBa BelecTBa. MoisipHas
Macca. 3aKOHbI COXPaHEHUsI MacChl U HHEPTrUU. 3aKoH ABoraapo. MonspHbIil
00beM razoB. OTHOCHTENbHAS TUIOTHOCTH Ta30B. PacueTsl mo ypaBHEHHSIM
XUMHUYECKHX PEaKIMi C HCIOJb30BAaHHEM Macchl, 00beMa (HOpMAalbHBIC
YCIIOBUS1) Ta30B, KOTMYECTBA BEIIECTBA

CamocrosiTesibHast padoTa CTyeHTa

10

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAepPKaHMe (CoAepKaAHNE MPUKIIATHOTO MOYJIA)




Tema 2.2. Daektpo- | Conep:xaHue yueOHOT0o MaTepuaJia 8

JIMTHYECKAs TN CCO-

UUALKSA U MOHHBIA | 1€OPHS DIEKTPOIMTHYECKON auccouranuu. MOHbL. DIEKTPOIMTHI, HEDIEK-

o0OMeH TponuThl. Peakiuu nonnoro oomena. CocraBlieHHE peaKIuii HOHHOTO O0Me- 4 JIn4HOCTHEIE,
Ha IIyTEM COCTAaBJIECHUS MX IOJHBIX M COKPAILCHHBIX MOHHBIX YPAaBHEHUI. MCTaNpCAMCTHBIC U
KuciioTHO-0CHOBHBIE peaKIuu. 3aaHus Ha COCTABIICHUE HOHHBIX PEaKIIUM. HPEAMETHBIC KOMICTCHIMA B

co- orBercTBUU ¢ PI'OC
IIpakTuyeckoe 3anaTue Ne 3 CTpocHHE BEUIECTBA U XUMHUYECKHE PEAKITUU 2 cpezHero oouero
o0Opa3oBaHwsl, yTBEp-

IIpakTuyeckoe 3anaTue Ne 4 KICHHOTO TPHUKAa30M
JlaGopaTopHas paboTta « THIbI XUHMHYECKUX PEAKIIHI. Munmucrep- cTBa
HccnenoBanue THIOB (IO COCTaBY M KOJIMUYECTBY MCXOTHBIX M 00Pa3yIOIIUXCS 9 obpasosanus 1 Hayku PO ot
BEIIECTB) U MPU3HAKOB XMMHUECKUX peakiuii. [[poBeneHune peakuuii HOHHOTO 17.05.2012 Ne 413
oOMeHa, ompezeNieHHe CpeIbl BOAHBIX PACTBOPOB. 3aJaHUs HAa COCTaBJICHUE
MOHHBIX peaKlun

Pa3pen 3. CTpoeHue M CBOWCTBA HEOPTraAaHNYECKUX BelIEeCTB 26

Tema 3.1. Knaccudu- | Conep:kanue y4eGHOro MaTepuaia 6

Kalusi, HOMEHKJIaTypa

¥ CTPOCHHUE HEOpra- [Tpenmer Heopranuueckod xumuu. Knaccudukanus HEOpraHM4YEeCKHX Be-

HITYECKUX BEIECTB miectB. [Ipocteie u cioxxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX Be-
mecTB (OKCHJIbI, THJIPOKCHU/IBI, KUCIOTHI, coiin). B3aumocBs3p Heopranuye-
CKHX BEUIECTB. ATpEraTtHble COCTOSIHMS BellecTBa. Kpucrajummueckue H
amop¢Hble BemecTBa. THIBI KPUCTAUIMYECKUX PELIETOK (aTOMHAas, MOJIEKY- 4

JsipHasi, MOHHAasl, MeTaJUIMyecKas). 3aBUCUMOCTh (PU3MUYECKUX CBOICTB Be-
IECTBA OT THMA KPUCTAIINYECKON pElIeTKU. 3aBUCUMOCTh XUMHUUYECKOM aK-
TUBHOCTH BEIIECTB OT BUJA XMMHUYECKOM CBA3U U THUIIA KPUCTAILIMYECKON
pemieTku. [IpuunHBl MHOrOOOpa3us BEIIECTB

10




IIpakTuyeckoe 3ansitue Ne 5

Homenknarypa HeopraHM4ecKHX BEIECTB: HAa3BaHHUE BEILECTBA MCXOJS U3
WX XUMHYECKOH (DOPMYIIBI HIIM COCTABICHUE XUMHUYECKON (DOPMYIIBI HCXOIs
n3 Ha3BaHus BemiecTBa mo MexayHapoaHoi (MIOITAK) wnu TpuBmadpHOM
HOMEHKJIaType. PerieHne mpakTUYecKuX 3aJaHuil 1o KiacCu(pUKaluu, HO-
MEHKJIAType U XMUMHYECKUM (opMysiaM HEOPraHWYECKUX BEILIECTB pa3iny-
HBIX KJaccoB (yrapHblil ra3, yrJIGKHCIbIA ra3, aMMHUaK, TaileHas H3BECTb,
HeraieHas: U3BeCTb, MUThEBAs CO/AAa M JIPYrMX): Ha3blBaTh U COCTABIATH
(GOpMYJITbI XUMUYECKHX BEIIECTB, OMPEACIIATh MPUHAICKHOCTD K KJIAcCy.
Hctounuku xumuueckod uHbopManuu (CpeAcTB MaccoBOM HMH(OpMaIHH,
cetb UnaTepHeT M apyrue). [louck nadopmanuu 1Mo Ha3BaHUSAM, UACHTUDH-
KaTopaM, CTPYKTYpHBIM opMyiam

JImaHoCTHEIE,
METanpeMETHEIC U
MPEeIMETHBIC KOMIICTSHIUH B
co- orBercTBUU ¢ PI'OC
CpeIHero o0Iero
o0Opa3oBaHUsl, yTBEP-
KIACHHOTO TPHUKA30M
Munucrep- cTBa
obpazoBanus 1 Hayku PO ot
17.05.2012 Ne 413

Tema 3.2. ®usuko-
XUMHYECKHE CBOI-
CTBa HEOPTAaHMYECKUX
BCIICCTB

Conep:xanue yueOHOro MaTepuaJia

16

Mertamibl. O0mue Gu3nuecKue u XUMHUYECKHE CBOICTBa MeTaiuioB. Crioco-
OBl IMOJIYUCHHUA. 3HayeHre METAUIOB U HEMETAIOB B IIpUpoAC 1 KXKU3HCOCA-
TENIFHOCTH YeJIOBEKa M OpraHm3MoB. Koppo3usi MeTayuioB: BHIbI KOPPO3UH,
CITIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH

Hemeramnpl. OOmue gusnyueckre M XMMHUYECKHE CBOWCTBA HEMETAIOB. Tu-
nuyHble cBoiicTBa HeMeTaiioB [V— VII rpynn. Knaccudukanus u HoMeHka-
Typa coeuHeHH HemeTaoB. KpyroBopoTbl OMOTE€HHBIX 3JIEMEHTOB B MpH-
pone

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIacCOB HEOPTraHNYCCKUX BCIHICCTB (OKCI/I'
AO0B, THAPOKCHUIAOB, KHUCJOT, cojiell u I[p) 3aKOHOMepHOCTI/I B HN3MCHCHHH
CBOMCTB IMPOCTBIX BCHIECCTB, BOAOPOJHBIX COGJIPIHGHI/IfI, BBICIIUX OKCHIOB H
THUAPOKCHUI0B

11




IIpakTnyeckue 3ansaTus Ne 6 CocraBieHue ypaBHEHHIH XUMHUECKUX peak-
LU{ C y4aCTUEM IIPOCTBIX U CIOKHBIX HEOPraHUYECKUX BELIECTB: METAJIIIOB
U HEMETAJUIOB; OKCUOB METaNIOB, HEMETANIOB U aM(OTEPHBIX 3IEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUI U aM()OTEPHBIX TUAPOKCHIOB; HEOpTa-
HUYECKHUX COJIEH, XapaKTEPU3YIOLINX UX CBOWCTBA.

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHM Ha CBOW-
CTBa, COCTaB, MOJIydeHHE U 0€30IacHOE HCIIOJIb30BaHUE Ba)KHEHIIUX 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 padota «MneHTHduKanus HEOPraHMYECKHX BEIIECTB». Pe-
MEHUE SKCIICPUMCHTAJIbHBIX 3a/lad 10 XMMHWYCCKHUM CBOIICTBAM METAJUIOB U
HEMETAJJIOB, 10 PACIIO3HABAHWIO U TOJYYCHUIO COCITUHCHHUN METaIOB U
HEMCTAJIJIOB. I/IIIGHTI/I(l)I/IKaHI/Iﬂ HCOPraHN4YCCKUX BCHICCTB C UCIIOJIBb30BAHUCM
UX (QU3UKO-XMMHUYECKUX CBOWCTB, XapaKTEPHBIX KAUYCCTBCHHBIX PEAKIIHA.
KagecTBennsie peakiuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha Ka-
THOH aMMOHWUSI.

IpakTnyeckoe 3ansaTue Ne 8 CBoiicTBa HEOPraHMYECKUX BEIIECTB

IIpomexyTOouHAs1 aTTeCTALMA —KOHTPOJIbHAsA padoTa

JImaHoCTHEIE,
METanpeMETHEIC U
MPEeIMETHBIC KOMIICTSHIUH B
co- orBercTBUU ¢ PI'OC
CpeIHero o0Iero
o0Opa3oBaHUsl, yTBEP-
KIACHHOTO TPHUKA30M
Munucrep- cTBa
obpazoBanus 1 Hayku PO ot
17.05.2012 Ne 413

2 cemecTp

74

Pazngen 4.

CTpOCHHe U CBOiicTBAa OpPraHn4€CKUuX BEIIECTB

40

Tema 4.1. Knaccudu-

Conep:xanue yueOHOro MmaTepuajia

12

12




Kallusi, CTPOCHUE U
HOMEHKJIaTypa opra-
HUYECKHUX BEUIECTB

[losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Haykd. [Ipeamer opranu-
4ECKOM XMMHUHU. MeCTO 1 3HaUYeHHE OPraHNnYECKON XMMHUHU B CUCTEME €CTe-
CTBEHHBIX HayYK.

XHUMHUYECKOE CTPOCHHUE KaK MOPSAJOK COCIMHEHMsSI aTOMOB B MOJIEKYJIE CO-
IJIACHO UX BAJIEHTHOCTU. OCHOBHBIE MTOJIOXKEHUSI TEOPUH XUMUYECKOTO CTPO-
€HUs opraHudeckux coeauHeHuit A.M. bytiepoBa. YriepoHblil ckeler op-
TFaHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOIO
cTpoenusi Moiyekyn. M3omepust u uzomepsl. [lonstne o (yHKIMOHATHHOMN
rpynne. Pagukan. IlpuHnune! kinaccuukanuyl OpraHMueCKUX COEIUHEHHH.
MexnyHapoaHass HOMEHKJIATypa M IPUHUMUIIBI HOMEHKJIATypbl OpraHHYe-
ckux coenuHeHui. [TonsaTHe 00 a30TCOAEpIKAIMX COEAUHEHUX, OHoJIornye-
CKM aKTUBHBIX BelleCcTBax (yriaeBojax, xKHUpax, Oeyikax U Jp.), BBICOKOMOJIE-
KYJISIPHBIX CO€MHEHUSAX (MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO)

IpakTnyeckoe 3ansaTue Ne 9 HoMmeHkiarypa opraHU4ecKUX COCTUHCHUUN
OTJIENILHBIX KIJIACCOB (HACBIIICHHBIC, HCHACBIIICHHBIC U apOMATHUECKUE YT-
JICBOJIOPOJIBI, CIIUPTHI, (DEHOJIBI, alIbJETHU/IbI, KETOHBI, KAPOOHOBBIC KHCIIOTHI
u 1p.) CocraBiieHHe MOJHBIX U COKPAIIEHHBIX CTPYKTYpPHBIX (hopmyn opra-
HUYECKUX BEIICCTB OT/EIBHBIX KJIACCOB, HCIIONB3YysI WX HAa3BaHUS IO CHCTE-
MaTHUYeCKOW M TPUBHUATBHOW HOMEHKIAType (3TWUJIEH, alleTHIIeH, TIIUIEpHH,
dbenon, GpopManpaerua, yKCycHash KUCIO0Ta, THMIMH). PacdeTsl mpocreiiiei
(bOpMyJIBI OPraHUYECKON MOJIEKYJIBI, HCXO/IS M3 DIEMEHTHOTO cocTaBa (B %)

10

JImaHoCTHEIE,
METanpeMETHBIC U
MPEeIMETHBIC KOMIICTSHITUH B
co- orBercTBUU ¢ PI'OC
CpeIHero o0IIero
o0Opa3oBaHUsl, yTBEP-
KJICHHOTO MPHUKA30M
MuHuncTep- cTBa 00pa30BaHMS
u Hayku P® 0117.05.2012 Ne
413

Tema 4.2. CBoiicTBa
OpPTaHHYECKHUX CO-
e INHEHUN

Conep:xxanue yueOHOT0 MaTepuaJia

24

DU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKHUX COCIMHEHUM OTAEIbHBIX
KJIacCOB (0COOEHHOCTH KIacCU(UKALUM U HOMEHKJIATYpbl BHYTPH KJlacca;
TOMOJIOTHUECKUN psAl U o01ast hopMyia; nuzomepus; GU3NIeCKue CBONCTBA;
XUMHUYECKHE CBOMCTBA; CTIOCOOBI MOTYUYEHUS):

— TpeJeNbHbIe YIIIEBOAOPOAbI (aJKaHbl U LMKIOAJKaHbI). ['opeHne MeraHa
KaK OJUH M3 OCHOBHBIX HCTOYHHKOB TE€IJla B IPOMBILIUIEHHOCTH U OBITY.
CaolicTBa IPUPOAHBIX YITIEBOJOPOIOB, HAXOKIEHUE B IIPUPOJE U MPUMEHE-
HUE aJIKaHOB;

— HempeJeNbHbIe (aJIKEHBl, aJIKUHBI M aJKaJueHbl) U apOMaTHYECKUE YIIIEBO-
nopozasl. ['opeHne anermieHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOIO ILIaMe-
HU JUISI CBapPKH U PE3KH METAJIOB

JImgHOCTHEIE,
MeTanpeMETHbIC U
MPEeIMETHBIE KOMIICTEHIUH B
co- otBeTcTBUU ¢ PI'OC
CpeIHero o0IIero
o0Opa3oBaHusl, yTBEp-
JKICHHOTO TPUKA30M
Munncrtep- cTBa 00pa3oBaHUs
n Hayku P® 0117.05.2012 Ne
413

13




— KHUCIIOPOJICOAepKAIIIE COCTUHEHUS (CIUPTHI U (hEHOJIBI, KApOOHOBBIE KHC-
JOTBl U 3UPHI, ANBACTUABI U KETOHBI, XUPBI, YIIeBojbl). [IpakThueckoe
PUMEHEHHE 3THIICHIIIMKOIS, TianLepuHa, penona. [Ipumenenue dpopmanpie-
THJIa, aleTalbACTH/Ia, YKCYCHON KUCIOThI. Mbljla KaK COJH BBICIINX KapOOHO-
BBIX KHCJIOT. MoroIye CBOHCTBa MbLIa

— a30TCOJeprKaIie COSANHEHUS (AaMUHBI M aMUHOKHUCIIOTHI, Oenkn). Bricoko-
MOJICKYJISIDHBIE COCIMHEHUS! (CHHTETHYECKHE M OHOJOrMYeCKU-aKTHBHBIC).
Monomep, nonumep, CTpyKTypHOe 3BeHO. [lonmmmepusanus STHiIeHa Kak oc-
HOBHOE HAaIIPaBJIEHUE €r0 NCIOIb30BaHMU.

['eHeTnveckas CBSA3b MEXKy KIIACCAMHU OPTaHUYECKUX COCTUHEHUH

IIpakTuyeckoe 3ansaTue Ne 10 CBoiicTBa OpraHMYECKUX COCIUHEHHH OT-
JENBbHBIX KJIACCOB (TpUBHANbHAS M MEXKIyHapoJHAs HOMEHKIATypa, XUMH-
YECKUE CBOMCTBA, CIOCOOBI MOJTYYCHHS): NMpeAeibHbIe (JIKaHBI M IHKIIO-
aJKaHbl), HEMpeIeIbHbIe (aJIKEHBI, AIKMHBI U aJKaJAUEeHbl) U apOMaTUYECKue
YTIICBOIOPOBI, CIIUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIOTHI U A(UPHI, allbJe-
TUBI U KETOHBI, aMHUHBI U AMUHOKHUCIIOTHI, BEICOKOMOJIEKYIIPHBIE COETUHE-
HUA. 3aJjaHusl Ha COCTaBJIEHWE YpaBHEHUN XUMUUYECKUX PEAKIMI C ydacTheM
OpPraHWYECKUX BEIECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHUS

IIpakTnueckoe 3ansitue Ne 11 CocraBieHue cxeM peakiuii (B TOM 4HCIe 110
MIPEUIOKEHHBIM IEMOYKaM TPEBpAIleHUH), XapaKTepU3YIOIUX XUMHUYECKUe
CBOMCTBAa OPraHMYECKUX COEAMHEHUN OTIENIbHBIX KJIacCOB, CIIOCOOBI UX IO-
Jy4EHHUS U Ha3BaHUE OPraHUYECKUX COCIWHEHUH 110 TPUBHAJIBHOW WIIM MEX-
JYHAPOAHOW CHCTEMATHYECKOW HOMEHKIIATYpE.

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

Tema 4.3.

Conep:xanue yueOHOro MmaTepuajia

JImaHoCTHEIE,
METanpeMETHBIC U
MPEeIMETHBIC KOMIICTSHITUH B
co- orBercTBUU ¢ PI'OC
CpeIHero o0IIero
o0Opa3oBaHUsl, yTBEP-
KJICHHOTO MPHUKA30M
MuHuncTep- cTBa 00pa30BaHMS
u Hayku P® 0117.05.2012 Ne
413
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Wnentudukanus op-
TaHUYECKUX BEIIECTB,
WX 3HAYCHUE U MPH-
MEHEHHE B OBITOBOM U
IIPOM3BOJICTBEHHOM
JIEATEIIbHOCTHU YEJI0-
BEKa

Buoopranmnueckue coeaunenus. [Ipumenenne u OuoIOrHyUecKas poJib yrie-
BOJ10B. OKHUCIIEHHE YTJIEBOJAOB — HMCTOYHHK SHEPIHM >KHUBBIX OPraHH3MOB.
Ob6nacTu mpuMeHEeHUs1 aMMHOKHCIOT. [IpeBpamienust 6elIKoB MUIIM B Opra-
Hu3Me. buonoruueckue ¢pynkuuu 6enkoB. buonornueckue GpyHKINH )KUPOB.
Ponb oprannueckoil XMMuM B peIeHNH Ipo0JIeM MUILEBOH 0€301MacHOCTH

Posb opranndeckoil XMMuUK B pelIEHUH MPOOJIeM 3HEpreTuyeckon desomnac-
HOCTH, B Pa3BUTUHU MEJIUIMHBI, CO3[JAHUN HOBBIX MaTEpHAJIOB, HOBBIX MCTOY-
HUKOB 3HEpruu (a1bTepHATUBHBIE MCTOYHUKH HEPruM). OMacHOCTh BO3/EH -
CTBMsI Ha XMBBIE OPraHU3Mbl OPraHUYECKHUX BEILECTB OT/AEIbHBIX KIJIACCOB
(yriaeBomopoapl, CiupThl, (DEHOJBI, XJIOPOPraHUYECKHE MPOU3BOIHBIC, Allb-
JeTUAbI U Ap.), CMBICI IIOKa3aTels NPeJesIbHO JOYCTUMON KOHIEHTpAIUuU

JImaHoCTHEIE,
METanpeMETHBIC U
MPEeIMETHBIC KOMIICTSHITUH B
co- orBercTBUU ¢ PI'OC
CpeIHero o0IIero
o0Opa3oBaHUsl, yTBEP-
KJICHHOTO MPHUKA30M
MuHuncTep- cTBa 00pa30BaHMS
u Hayku P® 0117.05.2012 Ne
413

Paszgen 5.

Kunernyeckue u TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKUX pPeaKkIuii

12

CKOpOCTL XUMHNYC-

Conep:xanue yueOHOro MaTepuaJia

12

15




CKMX PEaKLUM.
XUMHUYECKOE PaBHO-
BECHE

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (aKTOPOB: MPHUPOJIBI pe-
arvupymolrx BEHIECTB, KOHIEHTPAIIMU PEearupyromlux BEUIECTB, TEMIEpaTy-
pBI U TUIOMIAIN PEAKIIMOHHOW MOBEPXHOCTH. TerioBbie dh(EKTh XuMHuUe-
CKHX peaklMil. IK30- U SJHIOTEPMHUUECKHUE, PEAKIUH.

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

JImaHoCTHEIE,
METanpeMETHBIC U
MPEeIMETHBIC KOMIICTSHITUH B
co- orBercTBUU ¢ PI'OC
CpeIHero o0IIero
o0Opa3oBaHUsl, yTBEP-
KJICHHOTO MPHUKA30M
MuHuncTep- cTBa 00pa30BaHMS
u Hayku P® 0117.05.2012 Ne
413

IpakTuyeckue 3anaTus Ne 12 PernieHue npakTHKO-OPHEHTHPOBAHHBIX 3a-
JaHUW Ha aHaiau3 (aKTOPOB, BIUAIONIMX HA MU3MEHEHHE CKOPOCTH XUMHYE-
CKOM pEeakIlMu, B T.4. C TMO3UIIUHA SKOJOTHUECKH 11eJIeCO00Pa3HOr0 MOBEICHHS
B OBITY U TPYAOBOH NEATEIHLHOCTH B IIENIIX COXPAHEHUSI CBOETO 3/JI0POBbS U
OKpY’Kalollled MpUPOIHON cpenbl. PelieHne NmpakTUKO-OPUEHTUPOBAHHBIX
3afaHuii Ha npumeHeHne npuHiumna Jle-Illatense 1 Hax0XKAEHUS HampaB-
JICHUS CMEIICHHMS PaBHOBECHUS XUMHUYCCKON peakiuu W aHaiu3 (HaKTopoB,
BJIMSIFOIIUX HA CMEIICHUE XUMHUYECKOTO PABHOBECHUS

10

Paspnen 6.

PacTBOpsI

Tema 6.1.
[TonsiTue o pacTBopax

Conep:xxanue yueOHOro MaTepuaJia

PactBopenue kak ¢pusnko-xumuueckuil mpouecc. PacrBopsl. Crioco6s! npu-
TOTOBJIEHHsI PAacTBOpOB. PactBopuMocTs. MaccoBast 10 pacTBOPEHHOTO
BeniecTBa. CMbICH MOKa3aTels MPeAeIbHO TOMYCTUMOM KOHIIEHTPALMU U €r0
UCIIOJIb30BaHUE B OIIEHKE KOJIOTMUECKON O€30MaCHOCTH.

[TpaBuia HKOJOTHYECKU II€TIECOO0Pa3HOTO MOBEACHUS B OBITY M TPYIOBOM
JEATEIIBHOCTH B LEJSIX COXPAHEHMSI CBOETO 370POBbSl U OKPY)KAIOIIEH NpHU-
POJIHOM cpesbl; OMAaCHOCTh BO3CHCTBHS Ha JKUBbIE OPTaHU3MbI ONpEeNeH-
HBIX BEIIECTB.

Pemennie mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUi Ha PacTBOPHI,
UCTIOJIb3yeMble B OBITOBOM M IPOU3BOJICTBEHHOM ESATEILHOCTH YeIOBEKa
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IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CoAepKaHue IPUKJIATHOTO MOTYJIs)

Pasznen 7. Xumusi B ObITY U IPOU3BOICTBEHHOM /1eSITeJIbHOCTH YeI0BeKa 20
20
Xumus B ObITY U Conep:xanue y4eOHOT0 MaTepHuaa
MIPOU3BOACTBEHHOMN
NEeATEbHOCTH YesIo- Hogelimme MOCTHXEHUS XUMHYECKOW HAYKH M XHUMHYECKOW TEXHOJOTHH.
BEeKa Ponp xuMum B oOecriedeHUH 3KOJIOTHYECKOM, DYHEPTreTHUYSCKONH M IHUIIEBOMN
0€30MacHOCTH, Pa3BUTHM MeAWIUHBL. [IpaBmiia moucka W aHamU3a XUMHYE- 4 1

CKOM MH(pOpMaIMM U3 Pa3IUYHBIX UCTOYHUKOB (HayuHas U yuyeOHO-HayuyHas
JUTEpaTypa, CpelcTBa MaccoBoi nHpopmarum, cetb IHTepHET)

IIpakTnyeckoe 3anaToe Ne 13 [Touck 1 aHanu3 KEHCOB O MPUMEHEHUU XH-
MHUYECKHX BEIIECTB M TEXHOJOTHH C yd4eToM Oymymied mpodecCHoHaTbHON
JEATEIbHOCTH 10 TeMaM: BaXKHEHIINE CTPOUTENIbHbIE MaTepHalibl, KOH-
CTPYKUOMOHHBIC MAaTCpuajibl, KpaCKu, CTCKJIO, KEpaMHWKa, MATCPUAJIbl IJId
IIEKTPOHUKH, HAHOMATEPHabl, TEKCTUJIbHBIE BOJIOKHA, ICTOYHUKHU YHEPTHH, 10 2
OpTraHU4Y€CKUC U MHUHCPAJIBHBIC YI[O6p€HI/I$I, JICKApCTBCHHBIC BCIICCTBA, OFbI-
TOBasi XUMUH.

3ammra: IlpencraBneHue pe3ysiabTaToOB pelleHUs KeHcoB B (opme MUHH-
JTIOKJIaJla ¢ Mpe3eHTalnen

CamocrosiTesibHast padoTa CTyJeHTa 6 3

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

Bcero 134

Jist XapakTepUCTUKU YPOBHS OCBOEGHUS YUeOHOTr0 MaTepuaa UCIOJIb3YIOTCS Cleyrolue 0003HaueHus:

1. - o3HaKoMMTENBLHBIN (Y3HABAHHE M3yYEHHBIX OOBEKTOB, CBOMCTB);

2. — pENpONyKTHBHBI (BBIIOJIHEHHUE JAEATENBHOCTH 110 00pasIy, HHCTPYKIMM, METOIMYECKUM PEKOMEHIALMAM UM HOAPYKOBOICTBOM);
3. — IPOYKTUBHEIH (IIAHKPOBAHHE M CAMOCTOATENBHOE BHIOIHEHHE JAEATENBHOCTH, PENICHHE TPOOIEMHBIX, CHTYAIIMOHHBIX 3aIaHUM).
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3.YCJIOBUSA PEAJIM3AIINA PABOYEN MMPOI'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJINHBI
3.1 MarepuajbHO-TEXHHYECKOE 00ecnedeHue

[Ipu peamuszanuu 00pa3oBaTENbHON MNPOrPaMMbl IO CHEIHATIBHOCTU
19.02.11 TexHosoruss NOPOAYKTOB NUTAHUS U3 PACTUTEIBHOTO  CHIPbS
UCIIOJIB3YIOTCS CJIETYIONIME KOMIIOHEHThl MaTepUaibHO-TEXHUYECKON 0asbl st
U3YUYEHUSI TUCIIUTUIUHBI.

Yuebnas ayautopus 18 nHa 30 mocamodHBIX MECT IS IPOBEIACHUS
y4eOHBIX 3aHATUN BCEX BUAOB (B T.4. IPAKTUUYECKON MOATOTOBKH O0YYAIOIINXCS),
IPYNIOBBIX M WHAUBUAYAJIBHBIX KOHCYJIbTAllM, TEKYyIIEr0 KOHTPOJS U
MPOMEXYTOUHOM aTTectauumu 1o azapecy yia. I[lpsaumnuukoBa n.14 ctp. 6
yueOHbIi kopryc 21. [lepcoHanbHbI KOMIBIOTEP C BBIXOJOM B MHTEPHET, IKPaH
IUIA TIPOEKTOpa, JOCKa MapKepHas, MPOEKTOp, 2 KOJOHKHU, y4eOHBIE CTOJIBI,
YUYEHUYECKHUE CTYJIbs, KJIaBUATypa, KOMIbIOTEPHAs MBbIIlb, HATJISHbIE TTOCOOMS,
IJ1aKaThI.

Jlexktmonnbie aymutopun 31 w 15 mo 120 mocagoyHBIX MecCT.
[lepcoHalIbHBIN KOMIIBIOTEP C BBIXOJIOM B HHTEPHET, 3KPaH JIJIsl IPOEKTOPa, J0CKa
MapKepHas, MPOEKTOp, 2 KOJOHKH, y4eOHBIE CTOJbI, yYUYEHWYECKHUE CTYIbs,
KJIABUATypa, KOMITBIOTEPHAs MbIIb, HATJSHBIE MOCOOUS, IJIaKaThl, CTEHBI 1O
aapecy yi. [psaumnaukoBa a.14 ctp. 6 yueOHsbIi kopiyc 21.

[Tomenienue asst CaMOCTOSTENBHOM pabOThl 00yUaOUINXCs, ayIMTOpus 6, ¢
BBIXOJIOM B ceTh «VHTEpHET» M JOCTYNOM B 3JIEKTPOHHYIO HH(OPMALUOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEpCUTETA 1O aapecy yi. [Ipsuuinukosa a.14 cTp.
6 y4eOHbIil KOpmyc 21, cnernuanu3upoBaHHass MeOeNb: CTOJBl YYCeHHUECKue — 6
mT., CcTyapss — 12. TexHuueckue cpeactsa oOOydeHUST M MaTepUaIb:
IIepcoHaJIBHBIE KOMITBIOTEPHI C BBIXOJIOM B HHTEPHET
— 6 1IT.

[Tomerienue U1 caMOCTOATENBbHON paboThl oOyuatomuxcs — LlenTpanbHas
HayuyHas 6ubnuotexka umenun H.U. XKene3nosa no agpecy JluctBeHHuuHas anes,
2, xopm. 1, — yuTaNbHBIE-KOMITBIOTEPHBIE 3kl (Ha 50 MOCAaTOYHBIX MECT) C
BBIXOJIOM B UHTEPHET.

Ilepeuenv ne 00x00UMbBIX KOMNIEKMOE JTUUEH3UOHHO20 NPOZPAMMHO20
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word,
Microsoft Office PowerPoint, Microsoft Access 2007),0Onepaiinonnas cucreMa
Microsoft Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft
Office 365, AntuBupyc Kacnepckwii.

2.1. YueOHass Jureparypa W pecypcbl HH(POPMAIMOHHO-
o0pa3oBaresibHON CpeAbl YHMBEPCHTETA, BKJKWYAs IMepeYyeHb Y4eOHO-
METOANYECKOro odecrnevyeHust AJsi CaMOCTOSTEbHON PadoThl 00yYAKOIUXCH

o JTUCHMUIIIMHE
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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 : 37EKTPOHHO-
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. — Tekcr :
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. — Canxkr-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-e usn., 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. Kanyctuna, U. I'. Xansuenko, B. B. JIubanoB. — 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 : yaueOnuk 1 cro / H. A. llleronuxuna, 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 nocooue s cro / B. A. PesuukoB. — Cankr-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

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

http://www.school-collection.edu.ru — Pexum moctyma: cBoOOgHBIA. — TeKCT
3JIEKTPOHHBIN.

Komnekmust «EcTecTBeHHOHAy4YHBIE ASKCHEPUMEHTBI»: xumus : cauT. — URL:
http://experiment.edu.ru . — Pexxum octyma: cBoOOaHBIH. — TekcT

. DJIEKTPOHHBIN.
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4 KOHTPOJIb MU OIEHKA PE3YJbTATOB OCBOEHHS YUYEBHOH

JTUCHUTIIAHBI
4.1.

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJbTATOB 00y4eHusl

PesyabTaTsl 00yyeHus

@DopMbI U METObI
KOHTPOJISI U OLIEeHKH
pe3yabTaTOB 00yUYeHHs

JUYHOCMHbIE:

- OCO3HaHWE OOYYAIOIIUMHUCS POCCHHCKON Tpa)KIaHCKOW HICH-
TUYHOCTH;

- TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSITEIILHOCTH M CAMOOIIpEe-
JICJIICHUIO;

- HAJIMYME MOTHBAIIUN K O0YUEHUIO U TUYHOCTHOMY Pa3BUTHIO;

- LICJICHANIPABJICHHOE Pa3BUTUE BHYTPEHHEW MO3ULUMU JIMYHOCTH
Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX LIEHHOCTEHM HapoaoB Poccuiickon
®e- gepauny, UCTOPUYECKUX W HALMOHAIBHO-KYJIBTYPHBIX TPaIULIHM,
dbop- MHUpPOBaHHWE CHCTEMbl 3HAYMMBIX  I[EHHOCTHO-CMBICIOBBIX
YCTAHOBOK, aH- THUKOPPYILMOHHOTO MHMPOBO33PEHUS, IMPABOCO3HAHMS,
9KOJIOTHYECKON KYJIbTYphl, CIOCOOHOCTH CTaBUTh L€ U CTPOUTH
JKU3HEHHBIC TUIAHBI;

- YYBCTBO TOPJOCTH W YBAXEHUS K UCTOPUU U JTOCTHKEHUSIM
OTEYECTBEHHON XMMHUYECKON HAYKH; XUMUYECKH TPAMOTHOE MTOBEJICHUE B
npoecCHOHANBHOM AESITENbHOCTY M B OBITY MNpU OOpalieHuHu C
XMMHYECKUMH BEILIECTBAMH, MaTEPUAIaMU U MPOLECCAMMU;

- TOTOBHOCTb K IPOJODKCHHIO OOpa30BaHUS M TOBBIIICHUS
kBaM(uKanmuu B W30paHHOH MNPOPECCHOHAIBHON JCSATCILHOCTH M
00BEKTUBHOE OCO3HAHHE POJIM XUMUYECKUX KOMITCTCHIIHIA B 3TOM;

- YMEHHUE UCIOJb30BaTh JOCTHKEHUSI COBPEMEHHON XMMUYECKOM
HAyKH M XUMHUYECKUX TEXHOJOTMM M7 TOBBIIIEHUS COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO  pPa3BUTUS B  BBIOpaHHOW MpodecCHOHATBHOMN
JeITeIILHOCTH,

Memanpeomemuuole:

- OCBOCHHBIE O0YYAIOIIMMUCS MEXKIIPEIMETHbIE TIOHATUS U YHU-
BepCabHbIC YUeOHBIC NEHCTBUS (PEryJIsITUBHBIC, TT0O3HABATEIbHBIE, KOM-
MyHHUKaTHBHbBIC);

- CHOCOOHOCTH MX MCIOJIL30BAHUS B MO3HABATEILHON U COLMAJIb-
HOU IIPAKTUKE, TOTOBHOCTbH K CAMOCTOATENIBHOMY IUIAHUPOBAHUIO U OCY-

IIECTBJICHUIO  Y4eOHOM  JAESITEeNbHOCTH, OpraHu3aluud  y4eOHOro
COTPY/HHU-YECTBA C MEJarorn4ecKuMu pabOTHUKaMU U CBEPCTHUKAMHU, K
y4acTUI0O B TOCTPOEHUH  HHIUBUAYAIbHOM  0Opa3oBaTeabHOU

TPAeKTOPHH;
- OBJIAZICHUE HABBIKAMH YYE€OHO-HMCCIIEI0BATEIbCKON, MPOSKTHON
UCOIMAIILHOM NI TENbHOCTH,
UCIIOJIb30BaHUE PA3IMYHBIX BHJIOB TIO3HABATEILHOW JICATEIHPHOCTH U
OCHOBHBIX  WHTEIJIEKTyaJbHBIX  omepanuii  (TMOCTAaHOBKM  3ajayu,
bopMyIUpOBaHKS THIOTE3, aHAIM3a W CUHTE3a, CPaBHEHHUSA, 0OOOIICHUS,
CUCTEMAaTU3aIlNH, BBISBICHHS MPUYMHHO-CIEACTBEHHBIX CBSI3€H, IMOMCKA
aHAJIOTOB, (OPMYJIMPOBAHUS BBIBOJIOB) JUIS PEIICHUS ITOCTaBICHHOMN
3a/la4d, TPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HAONIONCHUS,
HAyYHOTO JKCIIEPUMEHTA) I U3YYCHUS PA3TMYHBIX CTOPOH XUMHYCCKHUX
O0OBEKTOB ¥ TIPOIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIMMOCTh
CTAJIKMBATHCS B MPOPECCHOHANBHOM cdepe;

Tekymui KOHTPOJIb:
- ONPOC YCTHBIN
(ppoHTaNBHBI);

- BBITIOJIHEHHUE
IIPAaKTUYECKON
paboThl
(MHAMBUYaNTbHAS
dhopma paboThI)

[Ipomexxyrounas
arrecraius B opMme:

1 cemectp —
KOHTpOJIbHasI paboTa

2 cemecTp —

¢ hepeHIIMPOBAHHBIN
3a4eT

Meron npoBeneHus
IIPOMEKYTOUHOU
aTTecrauuu 2
CEMeCTpa: BBIIIOJIHEHNE
KOMIUIEKCHOTO 3a/1aHus
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- HCIOJIB30BAaHME PA3JIUYHBIX HCTOYHHUKOB JUIA
NOJY4YEHUSXUMUYECKON MH(pOpMallUi, YMEHUE OLICHUTh €€
JIOCTOBEPHOCTh JJIAZIOCTHIKEHHS XOPOLINX Pe3yJIbTaToOB B
npodeccuoHabHO cepe; npeaMeTHbIe:

- cQOPMHUPOBAHHOCTh  MPEACTABICHUH: O  MaTepUAIbHOM
€MHCTBE MUPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTHU SIBJICHUI MPUPOADI;
0 MecTe M 3HaYeHUU XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pOJIU B
o0Oecrieye- HUM YCTOMYMBOIO pAa3BUTHS YEJIOBEYECTBA: B PELICHUU
npo0JeM 3KO0JI0- THYECKOM, SHepreTH4ecKoil 1 NuiieBoil 6e30nacHOCTH,
B pa3BUTMM MEIW- LHMHBI, CO3/JaHUU HOBBIX MAaTE€pUAIOB, HOBBIX
UCTOYHUKOB SHEpIuu, B o0ecrieyeHun palKoOHAIBLHOIO
NPUPOIONOIL30BaHUsA, B (HOPMUPOBAHMH MHPOBO33PEHUS M  OOIIEH
KYJIBTYpBbl YEJIOBEKA, a TAKXKE SKOJIOIMYECKH 0OOCHOBAHHOIO OTHOLIEHUS
K CBOEMY 3/I0POBbIO U IPUPOJHON CPELE;

- BJIaJICHHE CHUCTEMON XMMHYECKUX 3HAHUU, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralolue MOHATUS (JOMOJHUTEIBHO K CHCTEME IOHSITHM
6a30- BOr0 ypoBHsI) - M30TOIbI, OCHOBHOE M BO30YXJIEHHOE COCTOSHUE
aToMa, THOpUIM3alKs aTOMHBIX OpOMTaNel, XUMUYecKas CBS3b («G» U
«T — CBSI3bY», KpPaTHbIE CBA3M), MOJSIpHAs KOHLEHTpPALUs, CTPYKTypHas
dopmy- na, uzomepus (CTpPyKTypHas, reoMmerpuyeckass (LHC-TpaHC-
U30MEpHsl), THUMbl XHMHYECKUX peakuuil (roMo- U TIeTepOoreHHbIE,
oOparuMmble U HEOO- paTHMbIE), PACTBOPHI (MCTUHHBIE, IUCIEPCHBIE
CHCTEMbI), KPHUCTAJIOTH- PaThbl, CTENEHb AMCCOLMALMH, 3JIEKTPOJIU3,
KPEKUHT, pU(OPMHUHT); TEO- pPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUpPOBO33PEHUYECKHE  3HAHWs, JIeKallue B  OCHOBE IMOHMMAHUSA
IPUYMHHOCTH U CHUCTEMHOCTHM XMMHUYECKHUX SIBJE- HHM, COBPEMEHHBIE
IPEJICTAaBICHNUS] O CTPOCHHMM BEIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U
HA/JIMOJICKYJIIPHOM ~ YPOBHSX; IPEACTaBICHUA O Mexa- HHM3Max
XUMHYECKMX  PEaKIUil, TepMOAMHAMHYECKUX U  KHHETHYECKHX
3aKOHOMEPHOCTSX WX MPOTEKaHMs, O XUMUYECKOM PaBHOBECHM, JUCIIEPC-
HBIX CHCTEeMaX, (haKTOJIOTUUECKHE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJTY-
YeHUH U O0€30MaCHOM HCIIOJIb30BAaHUM Ba)KHEHIINX HEOPraHMYECKUX U
OpraHMYECKHUX BELIECTB B OBITY M NPAKTHUUECKOH JEeSATENbHOCTH
YeJI0BeKa; 00IMX HAay4YHBIX MPHUHLHUIAX XUMHUYECKOro MPOU3BOACTBA (Ha
npuMepe MPOU3BOJCTBA CEPHOM KHCJIOThI, aMMHakKa, MeETaHoJa,
nepepaboTkuHePpTH);

- c(OpPMUPOBAHHOCTb YMEHUH BBISABIIATH XapaKTEPHbIE IPU3HAKU
Y B3aMMOCBSI3b U3YYEHHBIX NOHATUMN, IPUMEHATh COOTBETCTBYIOLIME I10-
HATUS MIPU ONMCAHUU CTPOCHUS U CBOIMCTB HEOPraHUYECKUX U OpraHuye-
CKUX BEIIECTB U UX NPEBPAILLCHUI; BBIABIATh B3aMMOCBSI3b XUMHUYECKUX
3HaHWUN C MOHATUSAMU U MPEICTaBICHUSIMH APYTUX MPEeIMEToB A Ooliee
OCO3HAaHHOTO TMOHUMAaHUS U OOBSICHEHHS CYIIHOCTH MAaTepHaIbHOTro
€MHCTBA MUpPA; UCIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JJIs1 00b-
SICHEHUS M IPOrHO3UPOBAHMS IBJICHUM, UMEIOIINX €CTECTBEHHOHAYUYHYIO
IpUPO.Y;

- c(OpMHUPOBAHHOCTh YMEHUH HCMOJIb30BaTh HAUMEHOBAHMS XU-
MUYECKHX COEIMHEHUN MEXIYHAPOJIHOTO COK03a TEOPETUYECKON U Mpu-
KJIaJHOW XMMUU M TPUBUAIbHbIE HA3BaHUS BEIECTB, OTHOCALIMXCS K
M3YYEHHBIM KJIacCaM OpPraHWYeCKUX U HEOPraHUYEeCKUX COEeIMHEHUH; nc-
MOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Ul COCTaBJIeHHs (hOpMys Heopra-
HUYECKHUX BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BepHYTHIX, CO-
KPAIllEHHBIX M CKEJIETHBIX) (POPMYJI OPraHUUECKUX BEIIECTB; COCTABIIATh
YpaBHEHUS XMMHYECKHX PEaKIMil M pacKpbIBaTh UX CYIIHOCTh: OKHCIIH-
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TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABJIECHUS IJIEK
TPOHHOTO OanaHca dTUX PEaKIUil; peaKkuii HOHHOTO OOMEHA MyTeM CO-
CTaBJICHUS MX MOJHBIX U COKPALICHHBIX MOHHBIX YPABHEHUM; pEaKIUil
THJIPOJIN3a, PeaKuil KOMIUIEKCOOOpa3oBaHMs (Ha MpUMEpe THUIPOKCO-
KOMIUIEKCOB IIMHKA U QJIFOMHUHHUS); TOATBEPKAATh XapaKTEpHbIE XUMUYE-
CKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMH U 3allv-
CSMU YPaBHEHUU XUMUYECKUX PEAKIUN

c(OPMUPOBAHHOCTh YMEHUH KJIacCU(UIIMPOBATh HEOPTAaHUYECKUE W
OpraHWYECKHUE BEIIECTBA U XUMHYECKHME PEAKLIUH, CaMOCTOSATEIbHO
BEIOMpATh OCHOBAaHUS WM KPUTCPUU UL KIACCHPHUKAIUU H3ydaeMbIX
XUMHYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB U BaKHEUIIHE
CBOMCTBa BELIECTB, MPUHAIEKAIIUX K OIPEAEICHHBIM KilaccaM H
rpynmnaMm coeMHEeHUH (MPOCThie BELIECTBA, OKCUIbI, TUIPOKCHUIBI, COJIH;
YTIEBOIOPOBI, TPOCTHIC 3PUPHI, CIUPTHI, PSHOBI, aTbJACTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CJIOXHBIE 3(DUPBI, >KUPBI, YIJIEBOJbI, AMHHBI,
AMUHOKHCIIOTBI, O€JIKH); MPUMEHSTh 3HAHUS O COCTaBE M CBOMCTBAX
BEILLECTB JJIsl SKCHEPUMEHTAIbHOW MPOBEPKH TUIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEN NIpOTEKAHUsA XUMHUUYECKUX peakuui u
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBICHUS;
c(hOpMUPOBAHHOCTh YMEHHMM MOJATBEPKAATh HA KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCHUMOCTH PEaKIMOHHOW CIIOCOOHOCTH OpraHuye- CKHX
COCIMHEHUN OT KPAaTHOCTH W THUIA KOBAJEHTHOM CBSI3U («O» M «IT —
CBSI3b»), B3aMMHOI'O BJIMSHHUS aTOMOB W TPYII aTOMOB B MOJIEKYJax; a
TaK)Ke 0T OCOOEHHOCTEH peaau3aluy Pa3InyHbIX MEXAaHU3MOB IIPOTEKa-
HHUS PEAKIINIL;

c(OpMUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YX/JI€HHOM COCTOSIHHH ) U HOHOB XUMUYECKUX
anemeHToB 1-4 nepuonos I[lepunonnueckoit cucremsl .M. Mennaeneesa u
UX BaJEHTHbIE BO3MOKHOCTH, UCIIOJIb3Ys TOHATHUS «S»,

«p», «d->NEKTPOHHBIE» OpOUTATU, SHEPTETHUYECKUE YPOBHHU; OOBICHITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX DIIEMEHTOB U 00pa3y-
€MBIX UMM COEMHEHUH 110 TIEpUOJIaM U TPYIIIam;

BJIQJICHUE CUCTEMOW 3HAHMM O METOAaxX HAyYyHOTO MO3HAHUs SIB- JICHUU
NPUPOJBI, HCIOJB3yeMbIX B €CTECTBEHHBIX HayKaX W YMEHUSIMH
NPUMEHATh STH 3HAHMUS TMPU SKCHEPUMEHTAIILHOM HCCIEI0BAHUU
BEIIIECTB U NIl OOBSCHEHUS] XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B
NpUPOJE MPAKTUUECKOW JIEATEIbHOCTU 4YEJIOBEKAa W B IOBCEIHEBHOMU
KU3HH;

c(OpPMHUPOBAHHOCTh yYMEHUU MPOBOJAUTH PacUYeThl MO XUMHUYE- CKUM
dbopMyraM U ypaBHEHHUSM XHUMHUYECKUX PEAKIMHA C HCIOJIH30BAHUEM
buznyecKkux BeNUYUH (Macchl, 00beMa ra3zoB, KOJIMYECTBA BEIIECTBA), Xa-
PaKTEpPHU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: pacyeThl IO
HAXO0XJICHUI0O XUMUYECKON (DOpPMYIBI BEIIeCTBa; pacyeThl Macchl (00be-
Ma, KOJINYECTBA BELIECTBA) MPOAYKTa PEAKIMH, €CIIU OJHO U3 UCXOJHBIX
BEILIECTB JIaHO B BUJE PAacTBOpa C OMPEACICHHON MAacCOBOM J0Jieil pac-
TBOPEHHOTO BEIIECTBA WUJIH JaHO B M30BITKE (MMEET MPUMECH); pacueThl
MaccoBOM WM OOBEMHOM JOJM BBIXOJla MPOAYKTa PEaKIMH; PacyueThl
TEII0BOTO 3 deKTa peakiiuii, 00bEMHBIX OTHOIIICHUH T'a30B;
chOpMUPOBAHHOCTh YMEHHM TPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh C TIO3MIIMHA DKOJOTHYECKON Oe30MacHOCTH TOCEeACTBUS
OBITO- BOM M MPOUW3BOJICTBEHHON NESATEILHOCTH UYEJIOBEKa, CBI3AHHOM C
nepepa- OOTKOM BeIIECTB; HWCHONIB30BaTh IIOJYYCHHbIE 3HAHUSA TS
MPUHATHS TPAMOTHBIX PEIICHUH MTPOOJIEM B CHUTYaIMsAX, CBS3aHHBIX C
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XHMHECH;

- c(hOpMHUPOBAHHOCTb YMEHHMH CaMOCTOSITEIbHO  IUIAHHUPOBATH H
MPOBOAUTH XUMHUECKUN HKCIIEPUMEHT (IIOJy4YeHUE U W3YUYEHUE CBOICTB
HEOPraHMYECKUX U OPraHMYECKHX BELIECTB, KAUECTBEHHBIE PEAKIUU YT'-
JIEBOAOPOJIOB PA3JIMYHBIX KJIACCOB M KHCIOPOJCOAEPM AIIUX OpraHu4e-
CKHX BEILECTB, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 PACIIO3HABAHUIO
HEOPraHUYECKUX U OPraHMYECKHUX BEUIECTB) C COOJIIOJACHHEM IMpPaBUI
0e301acHOro 00paIIeHus C BEIECTBAMU U JIAOOPATOPHBIM 000PYIOBaHU-
eM, (popMynHpoBaTh LIETU HCCIEAOBAaHUS, NMPEAOCTABIATh B Pa3IMUHOM
dopme pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX JI0-
CTOBEPHOCTb;

- c(OPMHPOBAHHOCTH YMEHUH OCYILIECTBIIATH
[[eJICHAIIPABJICHHBIN IMOMCK XHUMHUYECKOM HWHGOpMaluu B Pa3IUYHbBIX
MCTOYHUKAX (Hay4dHas U ydeOHO-HAy4dHAs JUTEpaTypa, CPEICTBA MACCOBOM
mHbopMaluu, ceTh MHTepHET U Apyrue),KpUTUYECKH aHaJM3UPOBATh
XMMHUYECKYI0 HMH(Op- Maluio, InepepadaTbiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBUU C IMOCTABJICHHOMN yueOHOIl 3a1aueii;

- c(OpPMHUPOBAHHOCTh YMEHUU OCO3HABATh OIACHOCTH BO3JICH-
CTBUSI HA JKUBBIE OpPraHU3Mbl ONPEIEICHHBIX BEUIECTB, MOHMMAs CMBICI
[oKa3areyisi MPEeAeIbHOM JOIMYCTUMOM KOHLIEHTPAIlMU, W TMOACHATH Ha
MpuMepax CrocoObl YMEHBIICHUS U MPEIOTBPALICHUS UX BPEIHOTO BO3-
NEMCTBUS HA OPraHU3M YEJIOBEKA.

4.2 ®oH OLIEHOYHBIX CPEICTB /IJIsl MPOBeIeHNsI TEKYIero KOHTPOJIS 1
NMPOMEKYTOYHOM aTTeCTAMU 00yYAIOIIMXCH MO TUCIHUIIINHE

IHoka3are/n U KpUTEPUU OLICHUBAHUS KOMIIETCH UM
[lokazarenu M KpUTEPUM OLICHUBAHUSA KOMIIETEHUWW, ONMCAHUE IIKAJ OLCHUBA-
HUA COICPKATCS B MPUJIOKeHUuM 1.

KoHTpo/ibHBIE M TECTOBBIC 32/1aHUS
KoHTposbHbIE 3a1aHus coiepKaTcs B NPUJI0KeHnH 1.

MeToanueckue MaTepuabl
Meronuyeckue marepuainsl, ONPEHCISIOIIME IPOLEAYPhl OLICHUBAHWS 3HAHUM,
YMEHUH, XapaKTepu3yoUMX (OpMUpOBaHUE KOMIIETEHIMM, COAep:KaTrcs B MPHIIOKE-
Huu 1.

Hpunioxenne 1
KoHTpOo/1bHO-01IeHOYHBIE CPeICTBA
AJIsl NPOBeAeHUs MPOMEKYTOYHOM aTTeCTAIMU N0 AUCHMIIIUHE
OY .13 XUMus
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1.1. ®dopma npomMe:kyTOUHOM aTTecTanum: nuddepeHITMpoBaHHBIN 3a4ueT (2 ceMecTp).
1.2 Cucrema oueHUBaHHsA Pe3yJIbTATOB BbINOJIHEHHUS 321aHUI

OueHuBaHUE PE3YJIbTATOB BBIMOJHEHUS 33JlaHUNA MPOMEXKYTOYHOM aTTeCTallMd OCYIIECTBIISIETCS Ha
OCHOBE CIEAYIOIINX MPUHIIUIIOB:
JIOCTOBEPHOCTH OIIEHKH — OIIEHHWBAETCSI YPOBEHb C(HOPMUPOBAHHOCTH 3HAHHMM, YMEHHUH, NMPAKTHYECKOTO
OTBITa, OOMKMX W MPOPECCHOHATBHBIX KOMIETCHIINH, MPOJAEMOHCTPUPOBAHHBIX O0YYAIOIIUMHUCS B XOC
BBIIIOJIHEHUS 3aJaHKA;
aJICKBaTHOCTU OLIGHKM — OIIEHKA BBIMOJHEHUS 3aJaHUN JIOJDKHA MPOBOAUTHCS B OTHOIIEGHUU TeX
KOMITETEHIINH, KOTOPBhIE HEOOXOAMMBI JI71s1 3 (HEKTUBHOTO BBHITTOJIHCHHS 3aaHUS;
HAIEXKHOCTH OLIEHKH — CHCTEMa OICHUBAHUS BBIINOJHEHHS 3aJaHUM IOOJ/DKHA 00JIagaTh BBICOKOH
CTENEHBIO YCTOMYMBOCTH TPU HEOJHOKPATHBIX OICHKAX YPOBHS CHOPMHUPOBAHHOCTHU 3HAHWM, YMEHUH,
MPAKTUYECKOTO OTBITa, OOIUX U TPO(HECCUOHATFHBIX KOMIIETCHIIUN 00yJaoNuXcs;
KOMIUIEKCHOCTH OILIEHKH — CHCTEMa OILICHHBAHMSA BBIINOJHEHHS 3aJaHMi JOJDKHA II03BOJATH UH-
TErPAaTUBHO OIEHUBATH O0IIHE U TPOdECCHOHATBHBIC KOMIICTCHIIMUA 00YYarOIInuXCs;
OOBEKTUBHOCTH OIICHKH — OIIEHKA BBIMOJIHEHHUS KOHKYPCHBIX 3aJaHUN JOJKHA OBITh HE3aBHUCHUMON OT
O0COOCHHOCTEH  MpPOo(EeCCHOHAIBLHON  OpHEHTAllMM WM  TPEANOYTCHHA  IperojaBaTelied, ocy-
MIECTBIISIOMNX KOHTPOJIb WIIH aTTECTALIMIO.
[Ipu BeIMOTHEHUH TIPOLIETYP OIICHKH 3aJaHUI UCTIOIB3YIOTCS CIEAYIOIINE OCHOBHBIE METO/IBI:

- METOJ] pacueTa IEePBUYHBIX OAIIIOB;

- METOJ] pacyeTa CBOJHBIX OAJIJIOB.
Pe3ynbTarhl BHIMOMHEHUS 33JaHUI OLEHUBAIOTCA B COOTBETCTBUU C pa3pabOTaHHBIMU KPUTEPHUSIMU
OIICHKH.
Hcnonbk3yercs nsatu OanbHas MIKajia sl OEHUBAHUS Pe3yJIbTaTOB O0yUYeHUSI.
[lepeBoa nsiTi 0aIBHOM MIKAJIBI yYeTa Pe3yJIbTaTOB B MATH OANBHYIO OLIEHOYHYIO IIKAITY:
Onenka KosanuecTBo 0a/1/10B, HAOPAHHBIX 32 BbINOJIHEHHE
TEOPETHYECKOr0 H MPAKTHYECKOI0 3a-
maHus, CPpeHUuil 6aJIJ1 0 UTOraM aTTecTaluu

O1eHKa 5 «oTIHYHO» 4,6-5
OreHka 4 «X0opoIIo» 3,6-4,5
OreHka 3 «yJ0BIETBOPUTEILHOY 3-3,5
O1eHKa 2 «HEy10BJIETBOPUTEIb- <29
HO»

1.3 KoHTpPOJbHO-0IIEeHOYHbIE CPeICTBA
1.3.1 3apnanue:
3ananue: 1. TectupoBanue.

2. Pemienue 3amauu.

IIpumepHbIe BONPOCHI TECTUPOBAHUS

NucTpyknys: Boioepure 01MH NPABUJILHBLINA OTBET.
1. DuexkrTpoHHasi ¢opmy/a BHeNIHEr0o 3JHEPreTHYeCKOro YPOBHSI aToMa 3JieMEeHTa, HMMelollero
(¢opmMyIbl ra3000pa3HOro BoAOpoaHOro coeanHenuss RHs m Bbuicmero oxcuaa R205 (N — Homep
BHELIHEro0 YJHEPreTH4ecKoro ypoBHsi)
1) ns’np® 2) ns?np®  3) ns?npt 4) ns’np?
2. Xumnyeckas cBs3b B PHs u CaClz coorBercrBenHno
1) noHHasl ¥ KOBaJIGHTHAs MOJIIpHAs 2) KOBaJICHTHAs MOJIIPHAS U HOHHAS
3) KoBaJIeHTHAas MOJISIpHAst ¥ MeTajuiindeckas 4) KOBaJCHTHAs HETIOJIIpHAs U MOHHAS
3. B psaay XuMHU4eCKHUX 3JIeMEHTOB
Li — Na— K — Rb meTtanimyeckue cBoiicTBa
1) ycunuBatorcs 2) He U3MEHSI0TCA
3) ocnabeBaroT 4) U3MEHSIOTCS IEPUOINYECKH
4. YkcycHasi KHCJIOTA M THAPOKCH HATPHUSA OTHOCATCH K KJaccam
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1) MUHEpaTBHBIX KUCJIOT M OCHOBAaHHMH 2) KapOOHOBBIX KHUCJIOT U OCHOBAHHI
3) MUHEpaTBHBIX KUCIOT 4) KapOOHOBBIX KUCIOT U MUHEPAJIbHBIX KHCIOT
5. BzaumoaeicTBrEe 3TAHA U 3THJIEHA € XJIOPOM OTHOCUTCS K PeaKUusiM
1) oOMeHa 1 3amMenIeHus 2) IpUCOEANHEHUS U 3aMEILICHUS
3) ruApupOBaHMs U IPUCOEAUHEHUS 4) 3aMEIlEeHUs U IPUCOECTUHEHUS
5. Koadppuuuentsl nepea ¢opmyjiaMu BOCCTAHOBUTENS M OKHMCJIUTE]S] B YPABHEHHUM PeaKIUH,
cxeMa KOTOpoii
P + KclO3 —» KC1 + P20s,
1)Sué6 2)6us53)3us 4)5u3
7. JJamnouka npuoopa s UCIIBITaHUS BELECTB Ha 3JIEKTPUYECKYIO IPOBOAUMOCTD 3arOPUTCS MPH 110~
IPYKEHHUH SJIEKTPOAOB B
1) BogHBII pacTBOpP caxapo3bl U INIMLEPUH
2) BOJIHBIW PaCTBOP XJIOPHU/Ia HATPUS H YKCYCHYIO KUCIIOTY
3) aleToH M KpaxMaJIbHBIN KIIehcTep
4) riuuepyuH U TMIPOKCHU]T HaTpus (paciuiaB)
8. CymMBbI BceX KO3(DPUIMEHTOB B IIOJHOM U COKPAIIEHHOM MOHHBIX YPAaBHEHHX PEAKLUU MEXIY
ruapokcuioM xenesa (11I) u cepHoil kucnoToi paBHbI
1)l6u22 2)22u8 3)28wuls8 4)14u 10
9. CokpalieHHOe HOHHOE YPaBHeHHE peaKIuu
NH* + OH = NHsT + H20
COOTBETCTBYET B3aMMO/1eiliCTBHIO BelllecTB
1) NH4C1 u Ca(OH)2 2) NH4C1 u H20
3)NHz 1 HoO 4)HN3 u HC1
10. Oxcua aTlOMHHMS He 3aumooeiicmeyem ¢
1) cynbaTrom Maraust 2) ruAPOKCUIOM HATPUS
3) consiHOM KUCIOTOM 4) OKCHUIOM KaJlbLUs
11. YKCyCHBIi1 ajbJiernj pearupyer ¢
1) ammuauHbIM pacTBopoM okcuja cepedpa (I) u kucinopoaom
2) ruapokcuaom menu (II) u okcuaom kKanbius
3) consiHOM KUCIOTOM U cepeOpom
4) TUAPOKCUIOM HATpUsl U BOAOPOAOM
12. Ilpu ruapo/in3e KjaeT4aTKH (KpaxmaJia) MOryT 00pa3oBbIBaThCS
1) rmroko3a  2) TONBKO caxapo3a 3) ToJIbKO (ppyKTo3a 4) yriaeKucislid ra3 u BoJa
13. ®opmyia BemecTBa A B cXeMe NpeBpalieHuil
+Cl2 NaOH +A
CHe —»> X1 - X2 — C2HsOna
1) C2 HsOH  2) NaOH 3) Na 4) NaxCOs

14. KayecTBeHHbIii cocTaB cyJbdarta skeje3a (111) MokHO yCTaHOBUTB, HCIIOJIL3Ysl PACTBOPBI, COIEP-
sKaIHe COOTBETCTBEHHO HOHBI
1) SO7 uCu? 2)CNS uBa?* 3) Cl'uAg" 4) OH u AP
15. KayecTBeHHO# peakiueil Ha 0eJI0K SIBJISIETCH €ero B3auMojeiicTBHe ¢
1) cBexeocaxaeHHbM ruapokcuaoM meau (1) 2) cynbdarom menu (11)
3) a30THOM KHUCTIOTOM 4) rUAPOKCUIOM HATpUs
16. PacTBopeHne nMHKa B COJISIHOM KHCJIOTE OyAeT 3aMeVIATHCS NPH
1) yBenn4yeHUH KOHLEHTPALUU KUCIOTHI 2) pa3apoOsieHuu [IMHKA
3) paz6aBiieHUN KHCIOTHI 4) NOBBIIIEHUHU TEMIEPATYpPbI
17. Xumuyeckoe paBHOBeCHE B CHCTEMe
CHa4 (1) + H20 (r) © 3H2 (r) + CO - Q cMemaeTcst B CTOPOHY NPOAYKTOB peakKUMy NpU
1) noBBILIEHUH TaBICHUS 2) NOBBILIEHUH TEMIIEPATYPbI
3) NOHMXEHUH TeMIIepaTyphl 4) ncrosb30BaHUM KaTalu3aropa
18. I'mapoxcun xemne3a (I1I) odOpasyercs npu B3auMoAeHCTBUHU
1) oxcuna xene3a (II1) ¢ Bogoii 2) oxcuaa xenesa (I1) ¢ Bogoii
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3) xnopuna xxenesa (III) ¢ runpoxcuiom HaTpHS
4) xnopuna xxenesa (II) ¢ rugpokcuaom HaTpust
19. IlpoMbIIVIEHHBIH CIOCO0 MOJYYEeHUS AlleTHJIeHA 0TPasKaeT YPABHEHUE PeaKIuu
1) 2CHs — CoH2 +3H2  2) C4H10—> H2C = CH—CH = CH2 + 2H>
3) 3C2H2 - CsHs  4) C2HsOH —C2Ha+H20
20. I'omosioramMu sIBJISIOTCS
1) mponaHAMON U STAaHANUON 2) MPOMAHO-1 ¥ MPOMaHoII-2
3) rmnepuH U GeHoa 4) OytaHOBas KHCJIOTa U OyTaHab
21. U3omepamu SIBJISIIOTCS
1) menranon-1 u 6yranon-2
2) u3omaciisiHasi KUCIIOTa U YKCYCHasl KUCJIOTa
3) 2-MeTunponano-1 u 2-MeTHITPOIaHO-2
4) OyraHayb U IPOTAHAb
22. MaccoBas 10151 (%) pacCTBOPEHHOI0 BellleCTBA B PACTBOpe, NMOJY4YeHHOM npu pactBopenun 40r
anerara Hatpus B 200r Boabl, paBHa
1) 8,35 2) 10,0 3) 16,7 4) 20,0
23. KoinvecTBO 1uOpomMaITaHa, odpasyioumierocss npu B3aumoaeicreuu 1,124 (H. y.) 3TwieHa ¢ 12r
OpoMa, paBHO
1) 0,025 mons  2) 0,05 mons  3) 0,075 monie  4) 0,1 moub
24. Oobem (H.y.) okcuaa cepbl (IV), KoTOpbIi MOXKHO MOJYYuTh npHu od:xkure 3t FeSz (Mr = 120) ¢
BBIX0/I0M 95%, paBeH
D532m  2) 1179  3) 1064m°  4) 1120M°
HUnempyxyus: 0onoanumos umerowuiics omeem

25. IlpoaosxuTte omnpeaejieHue: AJIKeHAMH HAa3bIBAIOTCSl HeHACBHINIEHHbIE YIJIeBOI0PO/bI,
MOJIEKYJIbI KOTOPBIX COJAEpP:KAT...

26. HpOIlOJ'DKHTe onmpeacjgcHue: ajJKaJHECHbI — HENPEAC/IbHbBIEC YIJEBOA0OpPOAbLI, B COCTaB
KOTOPbLIX BXOIAT...

27. IlponoJxuTte ompeneleHue: aJKHHBI - MPEACTABJISIOT €000l XMMHYeCKHe BellecTBa W3
rpynnsbl yriieBoAopoaoB anugaTu4ecKoro psjaa, KOTopbie Colep:Kar...

28. Ilpoao/kuTe MpeaJioKeHne: caeaylomue NpU3Haku: SP—rudpuauzanus, mmHa C—C cBsa3u
0,120 um, yroa Mexay ruOpuanbiMu obaakavu 180°, xapakTepHbl A MOJEKyJIbl... 29.
IIpoxomxuTe mMpeanoKeHNE: COIJIACHO MEKIYHAPOAHOI HOMEHKJIAType, BeleCTBO

CH3-CH2>—C(CH3)=CH2 na3biBaercsl...

30.ITpoxoskuTe MNpeAsIoKeHHe: THI PeaKUUH B3aUMOAECTBUSI 3TeHa ¢ OpPOMOBOIOPOAOM
OTHOCHUTCS K THIIaM pPeaKUMii...

Bapuanr 2
NucTpyknys: Boioepure 01MH NPABUJILHBLINA OTBET.

1. DnexkTponnas opmya atoma 15225°2p%. @opmyJibl BOXOPOAHOr0 COeIHHEHHUsI H BBICIIEr0 OKCHIA
3TOr0 JIeMeHTa

1) HoSu SOz 2) NH3u N2Os 3) PH3 u P.Os 4) CHs u CO2

2. @opmyJibl COeJMHEHU ¢ MOHHOM ¥ KOBAJIEHTHOM MOJISIPHOM CBA3bI0 COOTBETCTBEHHO
1) PH3 u ChsOH 2) CaBrou CHs 3) Fou HCHO  4) P,O5 u HCOOH

3. HemeTa/uimveckue cBoicTBa 3j1eMeHTOB B psiny Si —» P - S - C1

1) He u3MeHst0TCA 2) ycunuBaioTcs 3) ocina®eBaioT 4) U3MEHSIIOTCS EPUOINIECKI

4. AM(OTEpHBIMH COeIMHECHUSIMH ABJISIIOTCS

1) >TuIaMuH ¥ cepHast KUCIIOTA 2) ATaHOJ M HAIIATBIPHBIN CITUPT

3) yKCyCHasi KUCIIOTa U TUAPOKCHU]T KaIbLUs

4) aMUHOYKCYCHAsl KUCJIOTa ¥ THAPOK27a27 aTFOMUHUS

27



5. Peakuusi, ypaBHeHHe KOTOPOM

2CH3COOH + 2Na —» 2CH3COONa + H2 T otnocuTes k peakumsivm

1) npucoeauHEHNs, PHAOTEPMUYECKUM 2) pa3I0KEHUs, FIK30TEPMUUECKUM

3) 3amenienust, sk30TepmuueckuM 4) oOMeHa, SHI0TEPMUUECKUM

6. Koaddunment nepen popmysnoii BocCTaHOBUTEINS B ypaBHEHUN PEAKLIUH, CXEMa KOTOPOM
Mg + HNO3 — N20 + Mg(NOs3)2 + H20, paBen

1)3 2)4 3)5 4) 6

7. C1a0dbIMU 3JIEKTPOJIUTAMU SIBJISIIOTCS BOJAHBIE PACTBOPbI

1) xJ1opyja HaTpUs U 3TaHOJA 2) YKCYCHOM KHUCJIOTHI U CEPOBOAOPOJIA

3) HUTpaTa KaJblHs U YKCYCHOM KUCIOTHl 4) XJIopuJa Kalblusg U METaHOJIa

8. CymmMmbI Beex K03 (pUIMEHTOB B IIOJJHOM M COKPAILICHHOM HOHHBIX YPABHECHHMAX PEAKLMHU MEKAY
THAPOKCUI0M Oapusi M CEPHOM KHUCJIOTON PaBHbI

1)9u32)10u33)12u 6 49)9u9

9. CokpaieHHOEe MOHHOE YPABHEHHE pPeaKkIuu

AR* + 30H = A1(OH)3{ COOTBETCTBYET B3aMMO/1eiiCTBHIO

1) xJ10pua aMtOMHUHHUS C BOJIOMN 2) altoMUHUS C BOAOU

3) xJopuaa amOMUHUSA CO LIENI0Ybl0  4) aTIOMUHUS CO HIENOYbIO

10. I'mapoxcun meau (II) pearupyer ¢ 00onMu BemecTBaMu

1) cepHoO#i 1 yKCyCHOM Kucmotamu 2) okcuaoM skenesa (I1) u THApOKCHI0M HATPHSI
3) xnopuaowm xkenes3a (II1) u a3oTHOI KUCTOTOM

4) TUIPOKCHUIOM AIFOMUHUS U OKCHIOM QTFOMUHHUS

11. DTanoa pearupyert ¢ 000MMH BelleCTBAMU

1) METaHOIOM U 3TUJICHOM 2) KUCJIOPOJOM U YKCYCHOM KUCIOTOM

3) ruapoxcunom meau (II) u kucmoponom 4) popmanbAETHIOM U BOJOPOJIOM

12. Cpena pacTBopa B pe3yJabTaTe rHApoJn3a KapOoHaTa HATPUSA

1) menounas 2) cuwiibHO Kucnasg 3) kucnast 4) HeHTpajabHas

13. BemecTtBo A B cxeme npeBpameHni

t +H20 +[O] +Cl2
CH: - X - X2 - X3 A

1) ykcycHas KucioTa 2) aMMHOYKCYCHasl KUCJIOTa

3) xJIOpyKCycHas Kuciaotra 4)aHUIIUH

14. KadectBeHHBII cocTaB xuopuaa :xeae3a (III) MoKkHO yCTaHOBHTB, HMCHOJIb3YS PacTBOPBI,
cojiepsKalue HOHbI

1) CNS u Ag" 1) OH m Ba** 3)OH mH' 4) CNS u Ba?*

15. AHMJIMH MOKHO 00HAPYKUTh € IOMOIIbIO PACTBOPa

1) xmopHoit m3BectTn  2) xnopuna xxenesa (I1I)

3) runpokcuia Kaabus 4) ruApoKcua HaTpUs

16. C HanOosb1Iei CKOPOCTHIO PH KOMHATHOM TeMIiepaType NpoTeKaeT peakuust
1) CoHsOH ¢ Na

1) NocH:

3) Zn ¢ H2 SO4 (p-p)

4) CuSOs (p-p) ¢ NaOH (p-p)

17. Xumuyeckoe paBHOBeCHE B CHCTEMe

2NO + O2 < 2NO2 + O cmemaercsi B CTOPOHY NPOAYKTA peakuH MPH
1) noBbIIeHNN TaBJIeHHUS 2) MOBBIIICHUH TEMIIEPaTYpPhI

3) noHW)KEHUH J1aBleHusT 4) NCIOJIb30BAHMHU KaTaiu3aTopa .

18. Xsopua meau (II) MOKHO MOTY4YHTH, HCIOJIB3YSl PEAKIIUIO MEKIY

1) Menpro 1 consiHol kucnmoton 2) cynbdarom mean (1) u xaopom

3) runpokcunom menu (1) u xmopumom HaTpus

4) cynbarom menu (1) u xopunom Gapust

19. AMMHaK B IPOMBINLJICHHOCTH MOJIY4YaI0T 110 PeaKIHHU
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1) NH4C1 = NHsz + HC1

2) NH4C1 + NaOH = NH3T + NaCl

3) N2 + 3H2 < 2NH3

4) 4Mg + 10HNOs3 (p-p) = NH4NO3 + 4Mg(NO3)2 + 3H20
20. I'omoJ10r0M aneTHJieHa siBJsIeTCsI

1) 2-metunmpornen-1

2) nmponaauex

3) 4-meTunmnenTuH-1

4) OyranueH
21. YucJio u30MepoB cpeau BelecTs, GopMyIbl KOTOPBIX
a) CH3—(CH2)>—O—CH>—CHs,
6) HOOC—(CH2);—CHs3,
B) C2H5—COO—C:2Hs,
r) CHs—(CHz2)s—CHO, paBHo
N1 2) 2 3)3 4) 4
22 .00beM (H. y.) mponujieHa, HeoOXoaumblid ajs1 obecuBeuuBanust 200 r 2%-Horo pacrBopa
OpPOMHOM BOJbI, PaBeH
1) 0,28n 2)0,561  3)2,8n 4) 5,60
23. llpu nponyckanum 11,2, (H.y.) aMmMHaKa 4epe3 pacTBop, coaep:kamuii 1 MoJIb a30THOI KUCJIOTHI,
o0pa3yeTcsl KOJTHYECTBO BelleCTBA HUTPATa AMMOHUS
1)0,5momp  2) 0,75 moas 3) 1,0 motb 4) 1,5 Mot
24. Macca cepbl, KoTOpasi norpedyercs Ajsi npou3BoacTBa 1401 cepHoii KHCJI0THI ¢ BbIX0A0M 95,2%,
paBHa
1) 43,5t 2)45,7t  3) 48,0t 4) 133,31
HUnempyxyus: 0onoanumos umerowuiics omeem

25.11poo/KUTE NpeNIoKeHHe: BAJEHTHBIA Yros NpH SP>~THOPHAM3ALUMH  JJIEKTPOHHBIX
00,1aK0B cOCTaBJIfAET...

26. IlpoaoJkuTe MpeaioiKeHHe: BelleCTBA OJIMHAKOBOIO COCTaBa, HO PA3JIMYHOIO CTPOEHHS C
Pa3JIMYHBIMHU CBOICTBAMH HA3bIBAIOT...

27. IIpoaozKuTe NMpelIoKeHHe: aTKeHbl — 3TO YIJIeBO0PO/AbI, HMEIOLIHe. ..

28. IlpopoJikuTe mpeasio:keHHe: BelmlecTBa OyTaH M NEHTAH MO OTHOLUIECHHIO APYr K JApPYyry
AIBJISIOTCS. ..

29. Tpoao/uKuTe NpeNJIo/KeHHe: BAJEHTHBIA YroJ NpH SP-rHOPUAM3ANMHE IJIEKTPOHHBIX
00/1aK0B y aJIKAHOB COCTABJISIET. ..

30 HpO)IOJ'I)Kl/ITe NMPEAJIOKCHHUE: T'a3, COCTABJISIIOLIUIA OCHOBY NIPpUPOAHOTO ra3a - 3T10...

Kiarou k 3aganusam

TecroBoe 1 BapuanT 2 BapuaHT
3ajaHue
1 1 4
2 2 2
3 3 4
4 4 2
5 2 2
6 2 4
7 3 1
8 2 2
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9 3 1

10 2 2

11 3 1

12 3 2

13 3 2

14 1 4

15 2 2

16 3 4

17 2 4

18 2 2

19 2 1

20 1 2

21 3 4

22 2 1

23 4 1

24 2 2

25 (oaHY ABONHYIO CBSI3b) (120 rpanycos)
26 (1Be 1BOWHBIE CBSI3H) (n3omMepamm)

27 (oany TpoOIiHyI0 (1BOIiHYIO CBSI3b)
28 m('zizl'lcnna) (romosioramu)
29 (2-meTnn6yTEH-1) (109° 28"

30 (mpucoeauHeHs ) (MeTaH)

HpuMeprle NMPaAKTUYICCKHUE 3aJaHUA

3anaum:
1. B 40 r nuctumnupoBaHHON BOJIBI pacTBOpWIN 2 T Xjopuja HaTpus. Paccunraiite mac-
COBYIO JIOJIIO COJIU B ITOJIy4€HHOM pacTBOpE.
2. B 2 5 pactBOpa cepHoii kucnotsl conepxkutcs 456 T H 2 SO 4. Paccuunraiite MaccoByro
JIOJII0 PACTBOPEHHOT'O BEIIECTBA, YUUTHIBAs], YTO IJIOTHOCTh pacTBopa paBHa 1,14 r/mu.
3. CKOJIbKO BOJIbI U COJIM HY>KHO B35Th, 4T0OBI IpurotoBuTh 250 r 10 %-ro pacTBOpa HUT-
paTa HaTpus?
4. B 1 xr 60 %-ro pactBopa conu no6aBuiau 50 r 3Toit conu. KakoBa MaccoBast 1011 CONU
B [TOJIy4€HHOM pacTtBope? OTBET OKPYIIUTH 0 JECATHIX.
5. Omnpenenuth KomuuecTBa cepelpa, MmoiydeHHoro oT B3aumojeiicteus 10 r xmopuna
HaTpUsl U HUTpaTa cepedpa.
6. ITpu B3aumopeiictBuu 22,4 11 a30ota U BoJOpOJa OBUIO MOJYYEHO KaKOTo Ia3a M CKOJIb-
KO?
7. Cwmemmanu 25 0 r pacTBOpa nmoBapeHHO conu ¢ MaccoBoit goseit 15 % u 30r pactBopa ¢
MaccoBoit goseit 20 %. Onpenennure MaCCOBYIO 0O B TIOJy4EHHOM PacTBOPE.
8. [Tpu B3aumozeicTBUN KaJblHsl ¢ BOJ10M oOpazoBanoch 0,3 MOJIb THIPOKCHAA KAJIbLUS.
Kaxkoit 06beM Bogopoaa( B muTpax, H.y.) TP TOM BbLICTUICS 7
9. N3 250 r pacTBOpa moBapeHHOU coyin ¢ MaccoBoi noneit 15 % Bemapunu 3 T BOABI.
Ompenenure MacCOBYIO OO COJIH B TIOIYYEHHOM PAaCTBOPE.
10.  Kakyro maccy comu ( B rpammax) Hano no6aButh k 300 T pacTBopa ¢ MaccoBOM nojei
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xyopuaa kanus 15 % juist monydeHust pactBopa ¢ MaccoBoi goseit 17 % ?

1.3.2. Kputepuu ouneHKH
Ouenka 3a 3aganue «TecTupoBaHHE» OMPEAEISETCS POCTHIM CYMMHUPOBAaHUEM OAJIOB 3a Mpa-BUIIbHBIC
oTBeTHI Ha Bonpockl. OuH BepHbIi oTBeT paseH 0,1 Gan
OtBeT cunTaeTCs MPaBUIBHBIM, €CIIH:
- IPU OTBETE HA BOIIPOC 3aKPHITOM (OPMBI ¢ BELIOOPOM OTBETa BHIOpaH MPaBUILHBIN OTBET;
- IpY OTBETE HA BOIPOC OTKPHITOH (POPMBI JaH MPaBUIBHBINA OTBET;
- NP OTBETE Ha BOIPOC HA YCTAHOBJICHHE MPABUIBHOW MOCIEIOBATEIBHOCTH YCTAaHOBJIICHA
IpaBWIbHAS IOCIIEA0BATEIbHOCTh
- TIPH OTBETE HA BOMPOC HA YCTAHOBJIEHUE COOTBETCTBHSI, €CJIM COIOCTABICHHUE MPOU3BEACHO
BEpHO IS BceX map.
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KpuTtepun oneHkH pe3y1bTaTOB BbINOJHEHHUS 3a1aHUS «TECTHPOBAHUE»

Komn-Bo MakcumanbHbIi 0ast
BOIPOCOB
1 Pazgen 1.001as u HeOpraHUYeCcKass XUMUS 20 20*0,1
2 Paznen 2. Oprannveckas XuMus 10 10*0,1
NUTOIO 30 3,0
Ne | Kpurepun ouieHKH pe3yJibTaTOB BbINOJHEHUS IPAKTHYECKOT0 basuibl B COOTBETCTBUU
3ajaHus C KpUTEPHUSIMH OLIEHKU
1 |OdopmiieHue ycj0BHSA 3aaHUA MakcuMasbHbI 0aJ11
—0,2 6anna
- BEpHO O(OPMIICHO YCIIOBHE 3a/layM, MPEJCTABICHbI BCE XMMHUECKUE 0,2
BETTUIHHBI
- ycloBUE 3a1aHusl 0(OpPMIIEHO C HE3HAYUTENbHBIMH HETOYHOCTSAMH, 0,1
[PEJICTABJICHBI HE BCE XMMHUYECKUE BEITHMUNHBI
- yclioBue 3aaHusi 0hOpMIICHO HEBEPHO 0
2 |[Acnouab30BaHHe XUMHUYECKOH CUMBOJIUKHU MaxkcumasbHbIi 6211
— 0,3 6anna
- BEpHO 0003HAYCHBI CHMBOJIBI B YCIOBHH 33Jla4ll U B opMyJiax, HC- 0,3
MOJIb3YEMBIX B PEIICHUH 33]1a4H
- BEpPHO 0003HAYCHBI CUMBOJIBI B YCJIIOBHH 3aJ1a4H, A0MyileHa 1 Hetou- 0,2
HOCTb B (hOpMYyJIax, UCIIOJIb3yEMbIX B PELICHUH 3a/1a4l
- nonyiieHa 1 HeToyHOCTh pu 0003HAYEHUH CUMBOJIOB B YCJIOBHUHU 3a- 0,1
naud, 1 HeTOYHOCTh B OpMyIiaxX, UCMOIB3YEMBIX B PEIICHUU 33/1a4H
- jgomyiieHo 2 u 0ojiee HETOYHOCTH MpU 0OO3HAYEHHH CHMBOJIOB B 0
YCIIOBUU 3a7a4du, 2 U 0oJiee HETOYHOCTEH B (hopMyax, UCIOIb3yeMBIXB
PEIICHUN 3a1a4uH
3 |CobJro1eHre aJIrOpUTMAa peleHust MaxkcumasbHbIi 6211
- 0,1 6am1a
- pelleHre 3aJaud OCYIIECTBIIAETCS MO alrOPUTMY: 3aIMUCh HEOOXOM 0,1
MBIX XUMHUYECKHX (hopMyI,BepHasi paccTaHOBKa Ko3((PHUIIMEHTOB, Ma-
TeMaTUYEeCKHI pacuéT MpaBUIBHO MOJ0O0paHHBIX K0d()PUIIMEHTOB Hpe-
[IIEHHUE 10 XUMHUYECKOH opmyre
- QITOPUTM PEIICHHS 3a/1a9l OTCYTCTBYET 0
4 [lepeBoa enHMUI U3MepeHus pu3MUeCKUX BeJIHYUH B MexXayHa- MaxkcumasbHbIi 6211
oaHYI0 cuctemy equnul (CH) - 0,3 6anna
- BEpHO TEpeBe/IeHbl pacueThl NMepeBo/ia BCEX SAUHUI] U3MEpeHHs (u- 0,3
BUUECKUX BEIUYUH B MexayHapoanyto cuctemy eaunuil (CH)
- nomymieHa 1 ommOka mpu MPOBEJCHUH pacueTa MmepeBoja eIMHHI] 0,2
M3MepeHus (PU3MUECKUX BEIMYMH B MexTyHapOAHYIO CHCTEMY €IMHUIT
(CH)
- JIOTMYIICHBI 2 ONIMOKH IPH MPOBEICHUU pacyuera IMepeBojia ¢INHUIL 0,1
M3MepeHus (PU3MUECKUX BEIMYUH B MeXTyHaApOAHYIO CUCTEMY €IMHHII
(cn)
- HEBEPHO MPOBEICHBI PACUEThI IEPEBOJIa BCEX SAUHUI] U3MEPEHUS 0
(bH3MYeCKUX BeIMYMH B MexayHapoanyto cuctemy eaunuil (CH)
5 [Mcnoab3oBaHHe XMMUYECKHX (POPMY.JI AJ1s pelieHusl 3212491 MaxkcumajbHbIH 0211

— 0,4 6anna

0.4

- BCPHO U TOCJICAOBATCIIBHO 3alIMCAHBI BCC (I)OpMYJ'IBI B COOTBCTCTBUHU C
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CHMBOHHKOﬁ, HCO6XOI[I/IMBIC JJIs1 YCTAHOBJICHUS COOTHOHICHUSA CYHIC-
CTBYIOLICTO MCKAY (1)I/ISI/I‘ICCKI/IMI/I BCINM4YnHaMu

- IIPaBHUJIBHO COCTABJICHBI YpPaBHCHHS, CBA3BIBAIOIINC XMMHNYCCKHUEC BEC-
VIMYHHBI

- BEPHO, HO HETOCIIEI0BATENILHO 3aMCaHbl (POPMYJIbI B COOTBETCTBUU ¢
CHUMBOJIMKOH, HEOOXOJUMOM [yl yCTAaHOBJIEHHS COOTHOIUEHUS CyIlleA
CTBYIOILIETO MEXAY XUMUYECKUMU BEJIMUUHAMU

- IPaBUIbHO COCTaBJIEHbl YPABHEHUS, CBS3bIBAIOIINE XUMUYECKUE BE-
JMYUHBI

0,3

- (opMyIibl 3anucaHbl MOCIEA0BATEIHLHO, HEBEPHO 3anucaHa GhopmMyia
B COOTBETCTBHH C CHMBOJMKOW, HEOOXOIUMOU ISl YCTAHOBJICHHS CO-
OTHOLLIEHHUS CYILIECTBYIOIIETO MEXAY XUMUUYECKUMU BETMUYUHAMU
- JIOMyIIeHa OJHA OIMOKA NP COCTABIICHUU YPABHEHUM, CBS3BIBAIOA
IIUX XUMUYECKHE BEJIMYNHBI

0,2

- (opMyIIBI 3aMKCaHbl HETOCIEIOBATEILHO, HeBepHO 3amucana 1 ¢op-
MyJjia B COOTBETCTBUU C CUMBOJIUKOM, HEOOXOIMMOM /ISl yCTAaHOBJICHHUS]
COOTHOHICHUS CYHIECCTBYIOIICTO MCKAY XUMUYICCKUMU BCJIMYNHAMU

- JIONyIIeHa OJiHA OIIMOKa MPH COCTABJICHUU YpaBHEHUM, CBSI3bIBAIOA
IUX XUMHUYCCKHUEC BCIINYNHBI

0,1

- Bce (OpMYIIbI 3alMCaHbl HEBEPHO
- JIOMYIIEHbl OIIMOKA MpPU COCTABIECHUHM BCEX YPAaBHEHMM, CBSA3BIBAIO-
LIUX XUMUYECKHUE BEIIMYUHBI

MaTteMaTHYeCKHe PAcUeThl 0 XUMUYECKHM (hopMyJiaM, KOTOpbIE
XapaKTepU3yIT paccMaTpuBaeMoe siBJIeHHe ¢ KOJIMYeCTBeHHOi
CTOPOHBI

MakcuMaJbLHBIA 0211
— 0,4 6anoB

- BEPHO IPOU3BE/ICHBI BCE MAaTEMATUYECKUE PACUETHI 0 BCEM XUMUYEH
CKUM (opMyJsiaM B COOTBETCTBHH C CIUHHUIIAMH W3MEPCHHIA XUMHYC-
ckux BenuuuH (CH);

- BCE pe3yJbTaThl MaTEMaTHMYECKUX pacdyeToB coiepxar LudpoBoe
3HaUEHUE M COOTBETCTBYIOIIEE eMy 00O3HAUYCHHE EAMHUIIBI U3MEPEHHs]
xumuyecknx Benuuut (CH)

0,4

- BEPHO MPOMU3BEJCHBl MATEMAaTUYECKUE PACUEThI M0 BCEM XUMHUYECKUM
dbopMysiaM B COOTBETCTBUU C €IMHUIIAMU U3MEPCHUH XUMHUYCCKUX Be
mnaun (CH),

- B OJTHOM pe3yJbTaTe MaTEeMaTHYECKOTO PacdyeTa COIEPIKUTCS TOJIBKO
ero 1udpoBoe 3HaYEHNE

0,3

- HEBEPHO MPOU3BEJACH MaTeMaTHYEeCKUH pacueT mo 1 xumuueckow
dbopMyIe, HO B COOTBETCTBHH C €IUHUIIAMH H3MEPEHUN XUMHUYECKHX|
BennuuH (CH);

- B OJHOM pe3yJbTaTe€ MAaTEMAaTUYECKOI'O PacyeTa COAEPKUTCS TOIBKO
ero 1udpoBoe 3HaUCHNE

0,2

- HEBEPHO MPOU3BEJCH MAaTeMAaTHYECKHH pacueT mo 1 xuMuueckown
dbopmyne 0e3 yKazaHUS EIUHUI] WU3MEPEHHH (U3NYECKUX BEITUYHH
(Cn);

- BCE pe3yJbTaThl MATEMAaTUYECKUX PACUETOB COJEpPkKAT TOIBKO LU
POBBIE 3HAUYCHUS

0,1

- HCBEPHO IMPON3BEICHBI BCE MATEMATHYCCKUEC PACUYCThI

0

OTBeT nmocJjie peleHus 3a1aum

MakcuMaJbHBI 0211

0,1 6an0B
- 33/1a4a B KOHIIE PEIICHUS COJIEPKUT BEPHBIA OTBET 0,1
- 33/1a4a HE COJIEPKUT B KOHILIE PEIICHHS] BEPHOTO OTBETA 0
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YcTHOE 00bsICHEHNE pellieHUus 3a1a9u

MakcuMaJdbHbBIN 0211
— 0,2 6any0B

- OOBSICHEHUE PELICHMs 3aJaHUs IO0CIEA0BATENbHO, CBA3HO, JIOTHMYHO,
BBHIBOJ] apI'YMEHTHPOBAaH M 000CHOBAH; IPAaBUIBHO U OOCTOSITEIBHO Ja-
eTCs1 OTBET (OTBETHI) HA CONIYTCTBYIOLINE BOIIPOC (BOMPOCHI)

0,2

- HE3HAUUTEJIbHO HapyLIeHa MOCJIE0BaTEeIbHOCTD, JIOTHKA OOBsICHEHUS
peLIeHNs 3a1aHus, BHIBOJIBI apTyMEHTHUPOBAHBI 1 0OOCHOBAHBI; CTY/JICHT
VCIIBITHIBACT HE3HAUUTENIbHBIE 3aTPYIHEHHs], OTBEUYasi Ha COIyTCTBYIO-
1111i€ BOIPOCHI

0,1

- 3HAUUTEIbHO HapyIIeHa IOCIIEI0BATEILHOCTD, JIOTUKA OOBSCHEHHS
pemieHus 3a1aHus (CTyIEeHT HE MOXKET OOBSICHUTH, KaKuM 0O0pa3oMm
NPUIIEN K PEHICHUIO 33/1aHKs), BBIBOJBI HE MOTYT CUHTATHCS apTyMEH-
TUPOBAHHBIMH U 0OOCHOBAHHBIMU; CTYACHT UCIIBITHIBACT 3HAYUTEIbHbIC
3aTpyJHEHUs], OTBEYasi Ha COIYTCTBYIONINE BONPOCHI

UTOTI'O




