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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI
XUMUA

1.1 MecTo AuCHHMILNINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMBbl:

VYyeOnas JTUCIUILINHA «XUMHUD» SABIIETCS 00s13aTeNnbHOM 4acTbiO
00111e00pa30BaTENIBHOTO IUKJIA OCHOBHOM MpodeccruoHanbHoi 00pa3oBaTeIbHON MPOrpaMMBbI MO
crienanbHOCTU 38.02.01 Ixonomuka u oyxzanmepckuii yuem (no ompaciam).

Pabouas mporpamma aucuMIUiMHbI pazpaborana B coorBercTBHH ¢ PI'OC cpemHero
obmero odpazoBanus ¢ yderoM PI'OC CIIO no cnemumansHOoCcTH 38.02.01 JKOHOMUKG U
oyxzanmepckuii yuem (no ompaciam).

JucuunnuHa Hanpasiena Ha popmupoBanue OK 1o crnennaibHOCTH:
1.2. Heaun u miianupyemMble pe3yibTaTbl 0CBOCHHUS TUCHUTIINHBI:

Koo Haumenoeanue komnemenyuu
KomMnemeHyuu
OK-01 BreiOupare cmocoObl  pemieHust 3amad  npopecCHOHATBHON  IeSTEIbHOCTH
MPUMEHUTEIHHO K Pa3INYHbIM KOHTEKCTaM
OK-07 ComeiicTBOBaTh COXPAHCHUIO OKPYXKAIOIMICH Cpelbl, PecypcocOepexeHHUIO,
OPUMEHSTh 3HAHUA 00 W3MEHEHHUU KJIMMaTa, MPHUHLHUIBI OepeKIUBOrO
MIPOU3BOJICTBA, YD (PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CHTYAIIHSIX

Llenu quCHUTIINHBI:

dopMHUpPOBaHUE Y CTYICHTOB MPEJICTABICHUS O XUMHUYECKON COCTABJISIONIECH €CTeCTBEHHO-
Hay4YHOM KapTHHBI MHUpA KaK OCHOBBI MPUHSATHS PELICHUN B )KM3HEHHBIX M MPOU3BOJACTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOTHOM Cpejie.

1.3 Ilnanupyemblie pe3y/bTAaThbl OCBOEHHUsI 0011€00pa30BaTeIbHON IUCHUIIUHBI B
coorBercTBHHU ¢ PI'OC COO
OO0mue (IMYHOCTHBIE H MeTANPeIMeTHbIE) Pe3yabTAThI:

B yacTu Tpy10BOT0 BOCIUTAHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10It00ue;

- TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH TEXHOJIOTHMYECKOH M COIMAIHHOW HAIpaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATEIbHOCTD;

- IHTEpEeC K pa3IndHbIM chepam nmpodeccHoHaTbHON AesITebHOCTH,

OBRJiajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH € CTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBUS:

- CaMOCTOSATENBbHO (OPMYJIMPOBATh W aKTyaIM3HpPOBaTh TNPOOJIEMYy, paccMaTpwBaTh ¢
BCECTOPOHHE;

- YCTaHaBJIWBATh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAHUS JUIS CPaBHEHHS, KJIACCH(PUKAIIUU H
00001IeHHS;

- OIPEICIIATH LIEJTH JISATEIIBHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH MX JOCTHKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUS B PACCMATPUBAEMBIX SIBJICHHUSIX;

- BHOCHTH KOPPEKTHUBBI B JICATEIHHOCTH, OIEHUBATH COOTBETCTBHE pE3YJIBTATOB IIEJISM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;
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- pa3BUBATh KPEaTUBHOE MBIIIIJICHUE MTPU PELICHUH KU3HEHHBIX TPo0iieM

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBUS:

- BJIaJIeTh HABbIKAMHU Y4e€OHO-HCCIIEIOBATEIbCKOW U TMPOEKTHOW JeSATEIbHOCTH, HaBBIKAMU
pa3perieHus mpooieM;

- BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H M aKTyaJIU3UPOBATh 3aj1auy, BHIIBUTATh TUIIOTE3Y €€
pElIeHUs, HAXOIUTh apIrYMEHTHI ISl I0Ka3aTeIbCTBA CBOUX YTBEPKJICHUM, 3a1aBaTh MapaMeTpbl
U KPUTEPUU PELICHMUS;

- QHAJIM3UPOBATH MOJYUYEHHBIE B X0JI€ PELICHUs 3aJ]a4K PE3YJIbTaThl, KPUTHUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACITSILHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIE HJICH, MIPEJIaraTh OPUTrHHAIBHBIC TIOX0/IbI H PEIICHUS;

- CIIOCOOHOCTH UX UCIIOJIb30BAHUS B MO3HABATEIBHON U COIUAIBHOMN MPAKTHUKE

B 00.1acTH HEHHOCTH HAYYHOT'O NO3HAHMS:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JMAJOre KYJbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJUKYIBTYPHOM MUDE;

- COBEpPIICHCTBOBAHUE S3BIKOBOM W YHMTATEIBCKOM KYJIBTYpPhl KaK CpPEACTBA B3aMMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HAHHWE IIEHHOCTH HAyYHOW JIEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE;

OBjaieHHe YHHBEPCAJbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HaBBIKAMHU TMOJIYYCHHUSI HHPOPMAIIMHN U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISITh TIOMCK, aHAJN3, CUCTEMATU3AlMI0 U UHTEPIpeTaliio HHGOPMAIUU Pa3IUIHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

- cOo3JaBaTh TEKCTHl B Pa3IMUHBIX (hopMarax C y4yeToM Ha3HaueHus WHPOpMAIUU U IIeTEBOU
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (OPMY TIPEICTABICHUS 1 BU3YAIU3allUN;

- OLIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(OpMAIlMU, €€ COOTBETCTBHE IMPABOBHIM H
MOPAJIbHO-dTUYECKUM HOPMaM;

- WCIIONIb30BaTh CpelicTBa MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pPELICHUU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 33/Ja4 ¢ COOJ0JIeHHEeM TpeOoBaHUM
HPrOHOMUKHU, TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECYpcOCOepexeHHs], MTPABOBBIX U ITHUECKUX
HOPM, HOPM HHGOPMAITMOHHON O€30MTaCHOCTH;

- BJIaJIETh HABBIKAMU PACIO3HABAHUS U 3alIUTHI HH(POpMAIMU, HHHOPMAITMOHHON O€30MacHOCTH
JTUYHOCTH,

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTA U CAMOOTPE/IETICHUIO;

-OBJIaJIeHNE HABBIKAMH Y4EOHO-UCCIIE0BATEIBCKOM, MPOEKTHON U COIMMAIBHON JIEATETLHOCTH;
OBgi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMH:

0) cOBMECTHAsI IESITEIIbHOCTb:

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON ¥ UHIUBUIYATbHON PaOOTHI;

- IPUHUMATh IIEJIM COBMECTHOM JCSITEIHPHOCTH, OPTAHU30BLIBATH U KOOPJIUHUPOBATH JIEHCTBHS
Mo €€ JOCTWKEHUIO: COCTaBJATh IUJIaH ACHCTBUM, pachpelneisiTh poJid C YYETOM MHEHUM
YY9aCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOU paOOTHI;

- KOODAWMHHPOBaTh U BBIIOJHATH pPa0OTy B YCIOBUSX pPEATbHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJISATH MO3UTHUBHOE CTPATETMYECKOE MOBEICHUE B PA3IMUHBIX CUTYALUsX, MPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
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OBi1aieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBUAMM:

T') IpUHATHE ceOs U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JIFOAEH MPU aHATIU3€ PE3YNIbTATOB ACSITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOICH Ha OIIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOr0 YeJIOBEKa;

B 00.1acTH 3K010rH4€CKOT0 BOCIIUTAHMS S

- chopMHpPOBAHHOCTH  SKOJOTMYECKOH KYJIbTYpbl, IOHUMAHUE BIMUSIHHUS  COLUAIBHO-
SKOHOMMYECKHX IIPOLECCOB HAa COCTOSIHUE MPUPOAHOM M COLMAIBHOM CpEIbl, OCO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICWCTBUI B OKPYKAIOLIEH CpElle HA OCHOBE 3HAHUA LEel
YCTOMUYMBOTO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHE ICUCTBUIN, IPUHOCSIIMX BPEI OKPYKAOUIEH CpPELE;

- YMEHHE MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTHYECKHE MOCIEACTBHS MPEeANPUHIMAEMbIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacCUIMpPEHHE OIbITA IESITEIIbHOCTU SKOJIOTUYECKON HAIIPABICHHOCTH;

- OBJIJICHUE HABBIKAMH Y4EOHO-HUCCIIEA0BATEIIbCKOM, MPOSKTHON U COLIMAIBHON JESTEIHLHOCTH.

JucuumimHapHble (MpeaAMeTHbIE) pe3yJibTaThl 00yYeHH I :

- BJIQJIETh CHUCTEMOM XUMHUUYECKUX 3HAHHUM, KOTOpas BKJIOYAECT: OCHOBOIIOJATAIOIIME IMOHATHS
(XMMHYECKHUI 3JICMEHT, aTOM, 3JIEKTPOHHas 000J0YKa aroma, s-, p-, d-3JIeKTpOHHBIE OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00beM, YIJEPOJHBINH CKEJeT,
GbyHKIIMOHATIbHAS TPYIIA, paAuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN PsiA, TOMOJIOTH,
YTJI€BOJOPOIbI, KUCIOPOI- M a30TCOIEPKAIINE COSTUHEHHU S, OMOJIOTMUECKH aKTHBHBIC BEIIIECTBA
(yrneBoapl, >KUpPBI, OETKH), MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOIIEKYISIPHBIC
COCIMHECHUS, KPUCTAUIMYECKAsh pelIeTKa, THIBl XUMHYECKUX peakuuil (OKUCIUTEIIBHO-
BOCCTAaHOBUTENbHBIE, DJK30-H OJHIOTEPMHUYECKHE, pPEaKIMd HOHHOrO oOOMeHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJTUTHYECKAS JTUCCOITHAITHS, OKHCIITUTENb,
BOCCTaHOBHUTEINb, CKOPOCTh XUMHUYECKON peaKINH, XUMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUsi opraHuueckux BemectB A.M. byrnepoBa, Tteopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.M. MenngeneeBa, 3akoH
COXpaHEHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMHUH, (PAKTOIOTHUECKUE
CBEJICHHMsI O CBOICTBaX, COCTaBe, MOJy4YeHUH W O€30MacHOM HCHOJIb30BAaHUM BaKHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUCCKOMN JCSITEIILHOCTH YEJIOBEKa,;

- YMETb BBIBIISATH XAPAKTEPHBbIE NPU3HAKUM U B3aUMOCBA3b U3YUYEHHBIX IOHATHMN, NPUMEHSATH
COOTBETCTBYIOIIME TIOHATHS TPHU ONUCAHMM CTPOEHUS W CBOWCTB HEOPraHWYECKUX U
OpPraHUYECKHX BEIIECTB M MX IPEBPALICHUN; BBISABIATH B3aUMOCBS3b XUMUUYECKUX 3HAHUHU C
MOHATUSIMU U MPEICTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HCIOJb30BaTh HAUMEHOBAHUS XHMHUYECKUX COCAMHEHUN MEXIYHAPOLHOIO COH03a
TEOPETHYECKOU U MPUKIATHON XUMUU U TPUBHAIbHBIC HA3BaHWS BOXKHEUIIINX BEIICCTB (ITHUIICH,
arneTulieH, TaumepuH, QeHon, Qopmanpiaerun, yKCycHas KHCIOTa, TIWIUH, YrapHBIA Tas,
VIJIEKUCIIBINA Ta3, aMMHaK, TallleHas W3BECTb, HETaIlleHash W3BECTh, MUTHEBASI COJA U JIPYTHX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKHMX M OPraHUYECKUX BEIIECTB, YPABHEHHS] XHUMHUYECKHX
peakiuii, OOBSICHATh MX CMBICI;, TTOATBEPK/IaTh XapaKTEPHbIE XMMUYECKHUE CBONCTBA BEIIECTB
COOTBETCTBYIOLMMHU IKCIEPUMEHTAMH U 3aIIUCAMHU YPABHEHUM XUMUYECKUX PEAKLINN;

- yMETh YCTaHABJIMBATH MPUHANICKHOCTh M3YUYEHHBIX HEOPraHUYECKUX W OPraHMYEeCKUX
BEILIECTB K OIPEIEICHHBIM KJIacCaM M TpyIIaM COECIMHEHUH, XapaKTepU30BaTh UX COCTaB U
BOKHEUININE CBOWCTBA;, OMNPEACNIATh BHUIbI XUMHUYECKHX CBsi3el (KOBaJleHTHAas, WOHHAas,
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MeTaJIJINYecKasi, BOJOPOIHAs), THUIbl KPUCTAIIMYECKUX PEIIETOK BEUIECTB; KIACCU(PHUIMPOBATH
XUMUYECKUE PEaKIINH;

- copMHUpPOBaTH MPEICTABICHUS: O XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa, POJU XMMUU B MMO3HAHUU SIBICHUHA MPUPOABI, B (DOPMHUPOBAHUH MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW T'PAaMOTHOCTH, HEOOXOIMMOM [UIsl peIIeHUs MPaKTHYECKUX
3a[a4 ¥ 9KOJIOTHYeCKH 000OCHOBAaHHOTO OTHOLICHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOH cperie;

- YMETh IPOBOAUTH PACUETHI 0 XUMUYECKUM (OpMYJIaM U yPaBHEHUSM XMMHUECKHUX PEaKIHil C
UCIIONIb30BaHNEM (U3MYECKUX BEIIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh
CHUCTEMHbIE XHMHMYECKUE 3HAHUS JMJIS MPUHATUA PEIICHUWHM B KOHKPETHBIX >KU3HEHHBIX
CUTYalUX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- YMETh IUIAHUPOBATHh U BBIMIOJHIATH XUMHUUYECKHI 3KCIEPUMEHT (TMPEBpAIICHUS OPraHUYECKUX
BEILECTB NpPHU HArpEBaHUM, MOJYYEHHE STUJICHA W M3YyYEHHUE €ro CBOWCTB, KAYECTBEHHbIC
peaKkuy Ha aJbJEeTrubl, KpaxMai, YKCYCHYIO KHCIIOTY; JeHaTypanus OelKOB IIpH HarpeBaHHH,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHa, ONpEeAeNsTh CPEAy BOIHBIX
pacTBOPOB, KAa4ECTBEHHBIE pPEaKIMU Ha Cyiab(dar-, kapOOHAT- U XJIOPUA-aHHUOHBI, HA KAaTUOH
aMMOHHUS;, pelIaTh SKCIEpPUMEHTaNbHBbIC 3amadu mo TemMaMm "Metamel" u "Hemeramner") B
COOTBETCTBUHU C TMPABWIAMH TEXHUKH OC30MAaCHOCTH TPH OOpAIIEHHH C BEIICCTBAMH W
71a00paTOpHBIM 00OpYIOBAaHUEM; MPEACTABIATH PE3YAbTaThl XMMHUYECKOTO HKCIEPUMEHTa B
dbopMe 3anmcH YpaBHEHHH COOTBETCTBYIONIUX peaKmuii ¥ (OPMYJIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIIMIO, MOJYy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoii nH(popmanuu, cetb IHTepHET U apyrue);

- BIAJETh OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHUS BEHIECTB M XUMHUYECKUX SIBICHHUI
(HabnroieHue, U3MEpeHne, IKCIIEPUMEHT, MOJISTTUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM M YPAaBHEHUSIM XUMUYECKUX PEAKIIUH C
UCIONIb30BaHNEM (U3UYECKUX BEIWYMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOpMabHbIE YCIOBHS) ra30B, KOJIMYECTBA BEILECTBA; UCIOIb30BaTh
CHUCTEMHbIE XHWMHMYECKHE 3HAHUsA I MPUHATUA PEIIEHHWd B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM

- YMETh IUIAaHUPOBATHh U BBIMOJHATH XUMHUUYECKUI 3KCHEPUMEHT (MPEBpALICHUSI OPraHUYECKUX
BEIIIECTB TPU HArpEeBaHUM, TOJYYCHHE OTHUJICHA W M3yYEHHUE €ro CBOWCTB, KauyeCTBEHHBIC
pEaKIuu Ha albJeru/bl, KpaxMmall, yKCYCHYIO KHUCIIOTY; J€HaTypalus OelKOB MpU HarpeBaHUH,
IIBETHBIE PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIMH MOHHOTO OOMEHA, ONPEICNsTh CPeay BOIHBIX
pacTBOpPOB, KaueCTBEHHBbIC PEAKIMH Ha CyibdaT-, KapOOHAT- W XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHbIe 3a7auu mo TeMaM "Metamnel" u "Hemeramnsr") B
COOTBETCTBUU C TMpaBWIAMU TEXHUKH O€30MacHOCTH TMpH OOpalleHuu C BeUIeCTBAaMH U
1abopaTOpHBIM 000PY/IOBAaHUEM; TPENCTABIATh PE3ylIbTaThl XHMHUYECKOTO DJKCIEPUMEHTa B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX peakiuii U (GOpMyIUpOBaTh BBIBOABI Ha OCHOBE
ITUX PE3yIbTATOB

- copMHUpOBaTh MPECTABICHUS: O XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, POJIU XUMHUHU B MMO3HAHUH SIBIICHUW MPUPOJIBI, B (DOPMUPOBAHUH MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOU ISl pEHICHUS MPaKTHYECKHX
3a]1a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOI cpejie;

- YMeTh COONI0aTh MPaBHUIIA YKOJOTHUECKU 11eTIecO00pa3HOro MOBENCHUSI B OBITY U TPYIOBOMA
JESATETLHOCTH B IENSAX COXPAHEHHS CBOETO 370POBbS W OKPYXKAIOMIEH TPHUPOIHOU CPEIbl;
YUYUTBIBATh OMACHOCTh BO3JICUCTBHUSI HA KUBbIE OPTaHU3MBbl ONPEEICHHBIX BELIECTB, MOHUMAS
CMBICJT TTOKA3aTeNs MPEIeTbHOM T0MYCTUMOW KOHIEHTPAIINH.
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YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

TYPU3SMA U1 CEPBUCA»

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

PTYTVIC

Auem 7

2. CTPYKTYPA U COAEP)KAHUE OBIHEOBPA3OBATEJIBHOﬁ JUCIHHUITINHBI
2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 46
B T.4.

OcHOBHOe coep:KaHue 40
BT. 4.:

TeopeTudeckoe o0ydeHue 21
MPAKTUYECKHUE 3aHITUS 9
71a00paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHne 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TEOpeTHYecKoe 00yueHne 2
MPAKTUYECKHUE 3aHITUS 4

ITpomexyTounas arrectamus (uddepeHInpOBaHHBIN 3a4eT)

2 cemecTp




s ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE CMK
(?@ _ VYPEX[IEHVE BbICILIETO OBPA3OBAHIAST PIYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucm 8
2.2. TeMaTH4ecKHii NJIaH U COAEPKAHUE TUCHUILITHHBI
HaumenoBanue Conep:xkanue y4eOHOro MaTepuaia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyembie
pAa3/iesioB U TeM Ja00pPATOPHbBIE U MPAKTHYECKHE 3AHSATHS, IPHKJIATHONH MOXYJIb KOMIIETEHIHH
1 2 3 4
OcHOBHOE colepKaHune
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCcTBA OK-1
OK-7
Tema 1.1. OcHOBHOE cO/Iep:KaHue OK-1
Crpoenne atomoB | Teoperuueckoe o0ydeHune OK-7
XAMAHCCKUX CoBpeMeHHass MoJeib CTpoeHusi aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHUrypanus aroma. Kimaccupukamnus XHUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupona BanentHele  50€KTpOHBI.  BajeHTHOCTb.  DIEKTpPOHHAs  NPUPOJA  XUMHYECKOM  CBS3M. 2
XAMAYCCKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOH CBsS3M (KOBAJCHTHAs, HWOHHAs, METaIMYeCKasl,
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI
IpakTHYecKHe 3aHITHS
Nel. Pemienue 3agaHuii Ha MCHOJIB30BAHUE XUMUYECKOM CHMBOJIMKM W HA3BAaHWM COCIWHEHUHN IO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKONM W MPHUKIATHOM XUMHH W TPHBHAIBHBIX
Ha3BaHUI JUIS COCTABJICHUS XUMHUYECKUX (HOPMYJ JBYXaTOMHBIX COEAMHEHHH (OKCHIOB, CYIIb(QUIOB,
THAPHIOB | T.II.) M IPYTHX HEOPraHUYECKUX COETUHEHNIN OTAEIbHBIX KIIACCOB. 1
[pakTHYeCKHE 3a/IaHUs HA YCTAHOBJIEHUE CBS3M MEXY CTPOCHHEM aTOMOB XMMHYECKHMX 3JIEMEHTOB M
MEePUOJNYECKAM H3MEHEHHEM CBOMCTB XHMHYECKUX DIIEMEHTOB M UX COCIMHEHHI B COOTBETCTBUH C
nojoxeHueM [leprnoanyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coep/KaHue OK-1
[Tepronnyeckuii | [IpakTuvecKkue 3aHATHS OK-7
3aKOH M Ta0MIa  [Ne2, Tlepuomuueckas cucTeMa XuMHUeckux oiementoB JLU. MeHjeneesa. ®H3NUeCKnii CMBbICT
AW Menneneesa |[Teppommueckoro 3akona JILM. MeHzueneesa. 3aKOHOMEPHOCTH W3MEHCHHMS CBONCTB XHMHYECKHX
3JIEMEHTOB, O0OpPa3yeMBIX HMMH TIPOCTBIX W CIIOKHBIX BEIIECTB B COOTBETCTBHU C IOJIOKEHHEM 1

xuMuyeckoro snemeHta B Ilepmomnueckoir cucreme. MHPOBO33pEHUECKOE W HAaydHOE 3HAUYCHHE
ITepuommueckoro 3akona J[.M. Menneneesa. Ilpornoser J[.M. MenneneeBa. OTKpbITHE HOBBIX




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 9

XAMUYECKHX DJIEMEHTOB.

Pelrenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUl Ha XapaKTepU3alUi0 XMUMHYECKUX
37eMEeHTOB «MeTammnyeckne / HeMETAUIMYECKHE CBOWMCTBA, AJICKTPOOTPHIATEIIBHOCTh XWMHYECKHX
3JIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B MEPHOJUYECKON CUCTEME
xuMu4deckux djementoB .M. MenaeneeBay

OK-1
Pa3nen 2. Xumnueckue peakiuu
OK-7

Tema 2.1. Tunel OcCHOBHOE cO/Iep:KaHue OK-1
XUMHUYECKHX Teopernueckoe o0yuenune OK-7
peakuui KnaCCI/I(bI/IKauI/Iﬂ W TUIIBI XUMUYECKUX peaKL{I/Iﬁ C Y4acTHEM HEOPraHMYCCKHUX BCIICCTB. CocTaBiienue

YpaBHEHUN pEaKIHUi COEIUHEHHUS, Pa3JIOKCHHs, 3aMelleHus, OOMEeHa, B T.4. PEaKIHil TOpeHHS,

OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHEHHs] OKHCIIEHUs-BOCCTaHOBIEHUA. CTeneHb OkuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.

CocraBneHrue W ypaBHUBAHHME OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLM METOJIOM 3JIEKTPOHHOIO

O6ananca. OKUCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMM B MPUPOJIE, MPOU3BOACTBEHHBIX Ipoleccax U

KU3HEJEATEIbHOCTH OPraHu3MOB

IIpakTHYecKkue 3aHATHA

Ne3. KonnuecTBeHHbIE OTHOIIEHNS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHH U PacueThl

[0 YPaBHEHUSIM XMMHYECKUX peakuuidl. Moip Kak eauHUIa KOJIMYeCTBa BeulecTBa. MomsipHas macca.

3aKOHBI COXPAaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MousspHblii 00beM razoB. OTHOCHUTENbHAS

IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKIUN C UCIOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS1) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue OK-1
OIIEKTPOIIUTHYECKR | Tegpernteckoe obyuenue OK-7

sI IUCCOLIMALIS U
WOHHBIA 00MEH

Teopus aneKTponuTUYECKONW aucconrannu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiun MOHHOTO
oOMeHa. CocTaBiieHHE peaklUi MOHHOrO OOMEHa MyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIIEHHBIX
VMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKIIMU. 3aJaHUsI HA COCTABJICHUE HOHHBIX PEaKIuil

JlabopaTopHble 3aHATHSA




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
é@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucm 10
Nel. JlabopaTtopHas paboTta “THITbl XUMHUYECKUX pPEaKIIfii”.
HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY HCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) M MPU3HAKOB
XUMHUecKuX peakuuii. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesIeHNe CPeIbl BOJAHBIX
pacTBOpOB. 3a/IaHUs HA COCTABJICHUE HOHHBIX peakiuii. KontponbHas pabora
«CTpOGHI/IC BCHICCTBA U XUMHUYCCKUC PCAKIIUN)
OK-1
Pa3nean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKUX BelleCTB OK-7
Tema 3.1. OcHOBHOE coJiep:KaHue OK-1
Knaccudukanus, | Teopernueckoe o0yqenue OK-7
HOMCHKIATYPA M |TTpenmer HeopraHmueckoil xumun. KiiaccH(pUKaIMs HEOPraHMYeCKHX BeIECTB. IIpOoCThie M CIIOKHBIC
CTpOCHHC BemecTBa. OCHOBHBIC KJIACCHI CJIOKHBIX BEIICCTB (OKCHUIBI, TUIPOKCHIBI, KUCIIOTHI, COJIN). B3anMOCBs3b
HCOPTaHMHYCCKUX | yeoprannyecknx BemecTB. ATperaTHble COCTOSHHMS BEIECTBA. KpucTamimyeckue M aMopdHbIe
BellecTs BemecTBa. THUIBI KPUCTAIMYECKHX PEHICTOK (aTOMHAs, MOJICKYJIsIpHas, MOHHAs, METa/UTMYecKas).
3aBUCHUMOCTh (U3MUYECKUX CBOWCTB BEIIECTBA OT THUIMA KPUCTAIIIMYECKOW pEHIETKH. 3aBUCHMOCTD
XUMHYECKOH aKTUBHOCTH BEIIECTB OT BHJA XMMHUYECKOH CBS3M W THMA KPUCTAJUIMYECKON PEIICTKH.
[TprunHBI MHOTOOOpa3us BEIIECTB
IIpakTHYecKkue 3aHATHA
Ne4. HomeHkaTypa HEOpraHMYeCKUX BEIECTB: Ha3BaHUE BEIIECTBA UCXOS M3 UX XUMHUECKON
(hOpMYIIBI HITH COCTaBICHUE XUMUIECKOU (DOPMYITBI HICXO/IS U3 HAa3BaHUS BEIIESCTBA TI0 MEXKIYHAPOTHOM
(MIOITAK) miu TpuBHaNbHOM HOMEHKJIATYpeE.
Pemenne mnpakTHYecKUX 3aJaHUNA IO KIACCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (HopMyiam
HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHbli Tra3, YIJIEKHCIBIM Ta3, aMMHaK, raiieHas
W3BECTh, HETAIlIeHas! N3BECTh, ITUThEBAs COA U IPYTHX ): HA3BIBATh U COCTABIIATH (DOPMYIIBI XUMHUYECKUX
BEIIIECTB, ONPELEISITh MPUHAATIEKHOCTH K KJaccy.
Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nuHdopmaiuu, cetb HTEpHET 1 pyrue).
ITounck nHpopMaIuu 1Mo HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyrnam
Tema 3.2. ®uznko-| OcHOBHOE colep:KaHNe OK-1
XMMHYCCKHUE Teopernyeckoe 00ydenne OK-7
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
ﬁ.@ _ y‘H’E)}():[EHV[E BBICHIETO OBPASQBAHMH PTYTUC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PFYTUC Aucm 11
CBOWCTBA Meramipl. O0mue Guznyeckne U XMMHUYECKHE CBOMCTBa MeTaimioB. CriocoObl TOJIydeHHs. 3HaYeHUE
HCOPraHMYCCKUX  |MeTaJIOB M HEMETAUIOB B IIPUPOAE U KU3HEIEATEIBHOCTH 4YeJIOBeKa M opraHu3moB. Kopposus
BCILIECTB METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIIMTHl METAINIOB OT KOPPO3UU
Hemeramnel. OOmue ¢u3nyueckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THIIWYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccudukamus 1 HoMeHKIaTypa COeJMHEHH HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IIPUPOJIC
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,
coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHIA,
BBICIIIMX OKCHJIOB M TUAPOKCUIIOB
IlpakTH4yecKkue 3aHATHA
NeS. CocrapiieHue ypaBHEHUI XUMUYECKUX PEAKLUI C Y4aCTUEM IIPOCTHIX U CI0KHBIX HEOPraHUYECKUX
BELIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETauIOB M aM(OTEPHBIX JJIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,
XapaKTEepU3YIOIIMX UX CBOMCTBA.
Pemrenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTAB, IOJYYEHUE H
0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M NPAKTHYECKOil
JIESATEIbHOCTH YEJI0BEKA
Tema 3.3. OcHOBHOE coJiep:KkaHue OK-1
Unentuduxanus | JlaGopaTopHbie 3aHATHS OK-7
HCOPTaHMHUCCKUX | No2, JTaGoparopHas paGoTa «MneHTHHKAIMsA HEOPTaHMIECKHX BEIIECTBY.
BEIICCTE PenieHne OSKCIIEPUMEHTATBHBIX 3a1ad [0 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAUIOB, IO
pacro3HaBaHUIO U MOJYYEHHUIO COEANHEHUH METAJIJIOB U HEMETAIIIIOB.
Wnentudukanus HeOpraHn4ecKux BELIECTB C UCIIOJIb30BAHUEM UX (PU3UKO-XHMUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peakiuy Ha cylbdaT-, KapOoHAT- U XJIOPU-
aHUOHBI, Ha KATHOH aMMOHMUS. KonTponbHast pabora
«CBOHCTBa HEOPTAHUIECKUX BEIIECTB)
. OK-1
Pa3nean 4. CTpoeHue 1 CBOIICTBA OPraHNYECKUX BeLIeCTB OK-7
Tema 4.1. OCHOBHOE coJiep:KaHue OK-1

11




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(f@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 12
Knaccudukanus, | Teoperudeckoe ooydenune OK-7
CTPOCHHUE U [TosiBienue U pa3BUTHE OpraHUYECKON XMMUU Kak Hayku. [IpenMer oprannueckoit xumuu. Mecto u
HOMEHKJIaTypa 3HAYEHHUE OPTaHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHNYeCKUX XHWMHUYECKOE CTPOCHHE KaK MOPANIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH.
BCILIECTB OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OopraHudeckux coeanHeHuil A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHMYeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOIO
CTpOE€HUs MOJIeKyJ. 30Mepus u n30Mephl.
[lonsitne o QynkuuoHanbHoM rpynne. Panukan. IlpuHnunel KiacCUpUKAMKM — OPTaHUYECKUX
coeAMHEeHH. MexayHapoaHas HOMEHKIATypa W OPUHUWIBI  HOMEHKIATYPhl  OPraHHUYeCKHX
coequHeHuil. [loHsTHe 00 a3zoTcolepKalMX COEIUHEHHSIX, OMOJOTMYECKH AaKTHBHBIX BEIIECTBaX
(yrneBomax, >kupax, OelKaXx W Jp.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHUSX (MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTHYeckne 3aHATHS
Ne6. Homenknatypa opraHnuecKiuxX COCIMHEHUM OTJEIbHBIX KIacCOB (HACHIIIEHHBIE, HEHACHIIIICHHBIC U
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIBI, albJIeruibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHue TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTICIHHBIX
KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS MO CHUCTEMAaTHUYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TIUIepuH, (eHon, (GopmanbAerus, YKCyCHas KHUCIOTa, TIWIUH). PacdeTsl mpocreiiein
(hopMyIIbI OpraHuYecKoil MOJIEKYJIbl, HCXO/S U3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHOBHOE coJIep:KaHue OK-1
CaoiicTBa Teopernueckoe o0yuenue OK-7
OpPTaHHYCCKHUX OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTIENbHBIX KIaccoB (0COOEHHOCTH
COCIMHCHHUH KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gpopmysa; u3oMepus;
(u3MUYeCcCKre CBOMCTBA; XUMUYECKIE CBOMCTBA; COCOOKI MOTYUYCHHS):
— TpeJenbHBIC YIIeBOAOPOAbI (ATKaHbl U IMKJIOANKaHbl). ['opeHne MeTaHa KaK OJMH M3 OCHOBHBIX
HMCTOYHUKOB TeIlIa B IPOMBINIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YIIEBOIOPOIOB, HAXOXKICHUE B
MPUPOJE U TPUMEHEHHUE ATKAHOB;
— HempenenbHble (aNKeHbl, aJKUHbl W aJKaJUEHbl) U apOMaTHYECKUE YIIIeBOAOPOIbl. [opeHue
allEeTHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO MUIAMEHU JIJIS1 CBAPKU U PE3KU METAJIIOB
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK

ﬁ@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC

N «POCCUMUCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA U1 CEPBMCA»
PIYTUC Aucm 13
— KHUCJIOPOACOAEpIKaIle COeTUHEHNs (CIUPThI U (PEHOIbI, KApOOHOBBIE KMCIOTHI U 3(PUPHI, albIeTUbl
U KETOHBI, JKUPBI, yrieBojsl). llpakThdyeckoe NpHUMEHEHHE STWICHTIHUKOJS, TIUIEepHHA, (eHoma.
[Ipumenenue ¢opmanpaeryaa, ameranbIeruia, YKCYCHOM KHCJIOTBl. Mbplla Kak COJM  BBICIIMX
KapOOHOBBIX KHCJIOT. MOroIMe CBOKWCTBA MbLjla
— a30Tcojiep)KalIfe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oeliku). BBICOKOMOJNEKYIspHBIC
COeIMHEHUS (CHHTETHYECKHE M OMOJIOTrMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus 3TUIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.
I'eHeTHUeCKas CBSI3b MEXKAY KJIaCCAaMM OPraHUYECKUX COeIMHEHUH
IIpakTnyeckune 3aHATHSA
Ne7. CoiicTBa OpraHMYECKUX COEIMHEHUN OTAENBHBIX KJIacCOB (TpUBHAJIbHA M MEXAYyHapoIHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): NpeAebHbIe (ANKaHbl U LUKJIOAIKaHBbI),
HeTpeAeTbHbIe (AIKSHbI, AJKHHBI U aJIKaJUCHbI) U apOMaTHUECKUE YTICBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3(QUpPbI, adbAErHIbl U  KETOHbl, AaMHHbI M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEAKIUM C
y4aCTHEM OPraHUYECKUX BEIECTB HA OCHOBAHMH X COCTaBa M CTPOCHUS
Ne8. CocraBnenue cxeM peakuuid (B TOM 4YHCIIE MO MPEAJIOKEHHBIM IENOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COECTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YeHHUs W Ha3BaHME OpPraHMYECKHX COEIMHEHUH IO TPHUBHAIBHOM MM MEXIyHApOJIHOM
CHUCTEMATUYECKON HOMEHKIIATYpE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKUX
COEJMHEHMH OTAEIBHBIX KJIACCOB
JlabopaTopnasi padora
Ne3. Jlabopatopnast pabota “IIpeBpalieHus opraHM4ecKiX BEIIECTB IIPU HarpeBaHUU'".
IlonydyeHune 3TuIEHa U U3yYEHUE €ro CBOMCTB. MoenMpoBaHue MOJIEKYNI M XMMHUECKUX ITPEBPALICHUM
Ha IpUMepe dTaHa, TUJICHA, alleTUIIeHa U JIp.
Tema 4.3. OcHoBHOeE coep:xaHue OK-1
Wnentnduxauns | Teopernueckoe obyuenue OK-7
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OpraHUYECKHUX buooprannueckue coenunenus. llpumenenue u Ouonoruyeckass poib YrieBoaoB. OkucieHue
BEILECTB, UX YIJIEBOJOB — HMCTOYHUK OSHEPrHHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHCIOT.
3HAYEHUE U [IpeBpamenuss OenkoB muiu B opraHuzMe. buonormyeckue ¢QyHkuuum OenkoB. buonormueckue
[IPUMEHCHUE B ¢GbyHKIMHU kUpOB. PoJb OpraHnyeckoil XuMUK B pelIeHUH Ipo0JIeM MUIEBOH 0e301MacHOCTH
OBITOBOM 1 Ponp opranuuyeckoll XMMHM B PELICHUHM MPOOJIEM SHEPreTUYEeCKOil Oe30MacHOCTH, B Ppa3BUTHH
IPOU3BOJCTBEHHOM | MeIMIIMHBI, CO3/IAHUU HOBBIX MAaTepHajoB, HOBBIX HCTOYHUKOB DHEPIHH (aIbTePHATHBHBIE HCTOYHHKU
ACATCIIbHOCTU 3Hepr1/m). OmnacHOCTh, BO3IEHCTBUS HA JKUBEIE OpraHu3Mbl OPTaHHUYCCKUX BCIICCTB OTICIbHBIX
YeJI0BeKa KJIAcCOB (YTJIEBOJOPOABI, CIUPTHI, (EHOIBI, XJIOPOPTraHUYECKHE MPOU3BOJHBIC, ANbJIETHIBI U JIp.),
CMBICJI ITOKA3aTeJIsl IPEEIbHO TONYCTUMON KOHIICHTPALUH
JlaGopaTopHble 3aHATHUS
Ne4, JlabopaTtopHas padora: “MneHTudukanms OpraHuuIeCKuX COSIUHEHNH OTICIbHBIX KJIacCOB”
WnenTudukanist opraHndecKux COeMHEHUH OTSBbHBIX KJIACCOB (Ha pUMeEpe allbACTHI0B, Kpaxmala,
YKCYCHOM KUCIIOTBI, OEITKOB U T.I1.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKHX CBOICTB U
XapaKTEepHBIX KaUECTBEHHBIX peakiuil. [leHarypauus 6enka npu HarpeBaHuu. L{BeTHble peakuu
6enKxoB. BO3HUKHOBEHNE aHATUTUYECKOTO CUTHAJIA C TOUYKH 3PEHHUS] XUMUUYECKHX IPOLIECCOB MPH
MIPOTEKaHUN KaYECTBEHHON PEaKINH, MO3BOJIAIOIEN ACHTU(DULIMPOBATD MTPEJIOKEHHbBIE OPraHUYECKHE
BEIIIECTBA. KOHTpOJ'IBHaSI pa60Ta «CTpOGHI/Ie W CBOMCTBA OPraHNYCCKUX BCIHICCTB).
Paspean S. Kunernveckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX peaKkuuii 8&:%
CkopocTb OcHoBHOE coaepskanue OK-1
XUMHYECKHUX OK-7
peaKITHiL. Teopernueckoe o0yueHue
XuMHUECKOe CKkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3jMuYHBIX (DAKTOPOB: MPUPOJIBI PEATHPYIOUIUX BEIIECTB,
paBHOBECHE KOHIICHTPAllUA PEArupyroOIIMX BEIIECTB, TEMIEpaTypbl W IUIOMAAW PEAaKIMOHHOM IOBEPXHOCTH.
TemnoBbie 3G HEKTH XUMUYECKUX peakIfid. DK30- U SHIAOTEPMHUYECKHUE, PEAKLIUH.
OOpatumocTh peakuuid. XHMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHHWE IOJ JACUCTBUEM pa3IUYHbIX
(hakTOpoB (KOHIIEHTpPALIUS PEareHTOB WU MPOIYKTOB PEAKIINH, JaBJICHUE, TEMIIEpaTypa) Uil CO3IaHUS
ONTUMAJIBHBIX YCIOBUM MpOTEeKaHUs xumudecknux npoueccon. [Tpunnun Jle [larense
IIpakTHYecKkue 3aHATHA
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Ne9. Pemienve nmpakTHKO-OPUEHTHPOBAHHBIX 3a/laHUN Ha aHauu3 (aKTOpOB, BIMUSIOUIMX HA U3MEHEHHUE
CKOPOCTH XMMHUYECKON PEaKIMH, B T.4U. C MO3UIMIA IKOJOTMUYECKH EIeCO00Pa3HOTr0O MOBEICHUS B ObITY
U TPYZAOBOM JI€ATEILHOCTH B LIEJSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLIEH PUPOJHOMN CPEbl.
PemeHne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense A
HAXOXJCHHUS HAIpPaBJICHUS CMEILIECHUS PAaBHOBECHS XHUMHUYECKOW peakluu U aHanu3 (HaKkTopoB,
BJIUSIIOIUX HA CMEIEHNE XUMHUYECKOTr0 paBHOBECHS
OK-1
Pa3nean 6. PacTBOpBI OK-7
TeMma 6.1. OcCHOBHOE cO/Iep:KaHue OK-1
[Tonsitue o Teopernyeckoe oGyuenue OK-7
pacTBOpax PactBopenue kak ¢uszuko-xummuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUS PACTBOPOB.
PactBopumocTs. MaccoBass 4071 pacTBOpeHHOro BemiectBa. CMbICT TOKas3aTessd IPeAebHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOTMYECKOi 0€30MacHOCTH.
[IpaBmia sKoNOrMUYECKH LEIecOo00pa3HOro MOBEIEHUS B OBITY U TPYJOBOW JESTENBHOCTH B LEJSAX
COXPAHEHHUs CBOETO 3/I0POBBbS U OKPYXKArOIIEeW NMPUPOAHON CPEJbl; ONACHOCTh BO3JEHUCTBUS HA KUBBIC
OpraHMU3MBbI ONPE/ICIIEHHBIX BEIIECTB.
Perienue npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PAaCTBOPHI, UCIOIb3yeMble B OBITOBON U
IIPOM3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE co/Iep:KaHne OK-1
ccnenosarne JlaGopaTopuble 3aHATHS OK-7
CBOUCTB PacTBOpOB (nes, JIaGoparopHas pabota «IIpuroToBiaeHne pacTBOPOBY.
[IpuroTtoBneHue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHIIEHTpaIMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEICIIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha PUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)
Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa OK-1
XuMusi B OBITY B (OcHOBHOE COIep:KAHHe OK-7
TIPOM3BOJICTBCHHOM Teopernyeckoe o0yueHue
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PTYTUC

TYPU3SMA U1 CEPBUICA»

Aucm 16

ACATCIIbHOCTH
YCIO0BCKa

Hogelimme mocTHXEHUST XUMUYECKON HAYKH U XUMUYECKON TeXHOJIOTHH. Posth XumMuu B oOecrieueHur
HKOJIOTUYECKOM, SHEPTeTUUECKOM U MUIIEeBOI 0e30macHOCTH, pa3BUTUN MeauIMHEL. [IpaBuia noucka u
aHaM3a XUMHUYECKONM WH(POpMAIMK W3 Pa3JIMYHBIX HCTOYHMKOB (HAy4YHass M Y4eOHO-Hay4yHas
JTUTEepaTypa, CpeAcTBa MaccoBoii nH(popmanuu, cetb UHTEepHET)

I[MpakTuyeckue 3aHATHS

[Tonck u aHanu3 KeCOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB U TEXHOJOTHHA ¢ ydeToM OyayIiei
npoeCCHOHATbHON ~ JEATENIBHOCTH 10  TeMaM:  BaXKHEUIIME  CTPOWTENbHBIE  MaTepHAaIbI,
KOHCTPYKLMOHHBIE ~MaTepuaibl, KpAaCKW, CTEKIO, KEepamMHKa, MaTepuanbl JUisl SJIEKTPOHUKH,
HAaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHUKHU DHEPIUM, OPraHUYECKHME U MHUHEpaJbHbIE
yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: [lpencraBnenne pe3yapbTaToB pelieHus KecoB B popMe MUHU-I0KJIa/1a C Ipe3eHTanuen

IIpomMe:xxyTouHasi aTTecTanus Mo AUCHUILIMHE (U depeHuMPOBAHHBIN 3a4eT)

2 ceMecTp

Bcero

46
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3. MeToanyeckue yKazaHusi 10 NPOBeIeHNIO MPAKTHYECKUX 3aHATHI/J1Ia00paTOPHBIX
pador

OcHoBormonararomuM TpebOBaHWEM K pe3ylibTaTaM OCBOCHHUS XUMHH  SIBISIETCS
c(OPMHPOBAHHOCTD y 00YUAIOMIUXCSI YMEHHIA UCCIIE0BATh XUMHUECKUE TPOLIECCH U SABIICHHS, B
YaCTHOCTH, TUIAHUPOBATh U MPOBOJIUTH XUMHUYECKHE SKCIEPHUMEHTHI, UCCIeI0BaTh BEUIECTBA U
IPOBEPATH TUIIOTE3bI, MHTEPIPETHPOBATH PE3YJIbTAThl IKCIIEPUMEHTOB, IPOBOIUTH PACUETHI 110
XUMHUYECKUM (OpMYyJIaM M ypaBHEHHSIM XUMHUYECKUX PEaKIuil, MPOTrHO3UPOBATh MOCIEICTBUS
XUMHUYECKHX MPHUPOTHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX IporeccoB. JlabopaTopHbie pabOThI
COCTaBIISIIOT BAXHYIO YacTh y4e€OHOIO Ipolecca o XMMUU U HalpaBlieHbl HA (pOpMHUpPOBAHUE Y
00y4aromuxcst MPaKTUYECKUX YMEHHUH, B T.4. CIIOCOOHOCTEW YyCTaHABIUBATh CBSA3H MEXKIY
TEOPETUUECKUMH MOJOKCHUSIMHI U SKCIIEPUMEHTAIbHBIMU JAHHBIMH.

KadecTBeHHOE BBINIONHEHHE TaOOPAaTOPHBIX paboT TpeOyeT HAM4Ms y O0yJaromuxcs He
TOJIbKO COOTBETCTBYIOIUX MPAKTHUYECKUX HABBIKOB (COOINO/IEHHE TEXHUKU O€30MacHOCTH,
cOopKa YCTaHOBOK, IIPUTOTOBJICHUE PEAKTHBOB U IIp.), HO M 3HAHUW TEOPETHUYECKOT'0 MaTepuaa
[2, 3]. OmHuM u3 cmocoOOB TOBBIIIEHHUS A(PPEKTUBHOCTH BBIIOJIHEHUS O00Yy4aIOIIUMUCS
7a00paTOpHBIX paboT SBISETCS TPEACTABICHHWE METOAMYECKHX pPEKOMEHJAluil 1o UuX
BBITMIOJTHEHHUIO B BUJIE CIIEIIUAIBHBIM 00pa3oM O(OPMIIEHHBIX HHCTPYKLUH [4].

Conepxanue XoJa BBITIOJIHEHUS JTAOOPAaTOPHOW PaOOTBI MOXKET OBITh INPEICTABICHO B
dbopMe TabIaHIIBI, COCTOSIIIEH U3 HECKOJIBKUX CMBICIOBBIX OJIOKOB:

1. Boripocs! 1 3a1anust A71s1 MOJTYYEHHsI JOMYCKa K BBITIOJTHEHUIO JIAOOPaTOPHOU PabOTHI.

2. O6opynoBaHHe U MOCY/A, PEAKTUBBL.

3. OnucaHue KaXJOro OIbITa, 3allJIAHUPOBAHHOTO B JlabopaTopHOW paboTe, B BHJE
QITOpUTMa BBITIONHSAEMBIX B XOJ€ OKCIIEPUMEHTa JAeUCTBUU (IIOCIEAOBATEIHHOCTH IIATrOB,
KaX]IbIN 13 KOTOPHIN OMUCHIBACT 3aBEPIICHHOE IEHCTBHE).

4. Bompochl U 3a/laHus K OTMBITaM, UMEIOIIME CBOEH IENbI0 aKIIEHTUPOBATh BHUMAaHHUE Ha
TEXHUKE O€30MacHOCTH, OCOOCHHOCTSAX MPOTEKAHUs OSKCIEpPUMEHTa, aHaiu3e, 00paboTke u
000CHOBaHMH MOJTYYEHHBIX PE3yIbTATOB.

CtpykTypupoBaHHe U TpeAcTaBieHue HHpopmanuu o J1abopaTOpHOM paboTe MOMOXKET
00y4aromuMcsl Ipy MOJTrOTOBKE K 3aHATHIO, aKTUBU3UPYET MX MO3HABATENIbHYIO JIEATENBHOCTh
BO BpeMs €€ BBIIIOJHEHHS, a TaKKe MO3BOJHUT BBICBOOOJHUTH [OMOJHUTEIFHOE BpeMs Ha
IPOBE/ICHUE 3aIIAHUPOBAHHBIX OIBITOB, O0Jiee ETaTbHBIN aHAIN3 MOJIYYEHHBIX PE3yIbTaTOB U
pednekcuro.

[IpakTUKO-OPUEHTHPOBAHHBIE  SBISIOTCS  OAHMM M3 CIIOCOOOB  peaju3aluu
npoeCCHOHATBPHON IMOJATOTOBKH B JUCHHMIUIHHE «XUMH». [IpakTHKO-OpHEHTHPOBAHHEIE
3a/laHus BKJIIOYAIOT HH(OPMALIUIO «U3 KU3HW» U HAMPABICHBI HA BHISIBICHUE 3HAHU CTY/IEHTOB
00 okpyxarmeMm Mupe, (OpMUPOBAHHE NMPAKTHUYECKHMX YMEHHH M HaBBIKOB, B TOM YHCIE C
UCTIOJIb30BAaHUEM DJIEMEHTOB NMPO(hecCHOHAIBHON AeATebHOCTU. [Ipy BBIMOTHEHHE MPAKTHKO-
OpPUECHTHPOBAHHBIX 3a/IaHUI CTYIEHTH HE TOJBHKO PEIIAIOT JIMYHOCTHO-3HAYMMBIC MPOOIIEMBI C
UCIIOJIb30BaHUEM IIPEIMETHBIX 3HAHH, HO M OCBAaMBAIOT AJIEMEHTHI OOLIMX KOMITETEHIIUH.

[lesnb MpaKTHKO-OPHUEHTUPOBAHHBIX 3a/IaHUI — «IIOTPY)KEHUE» B PEIICHUE (GKU3HEHHOW)
3amayn. Matepuanbl 71 COCTAaBIICHUs TaKUX 3aJlaHUM JTOMKHBI OBITH B3STHI M3 OKpYKarOIIEh
NIeCTBUTENILHOCTH, TOJDKHBI OBITh HHTEPECHBI 00YYArOIIUMCS M JJOJDKHBI MOTHBHPOBATh MX Ha
MOKCK BapUaHTOB PEIICHUH.

C ToUkHM 3peHHsT HANpPaBICHHOCTH MPAKTHKO-OPUEHTUPOBAHHBIC 3aJaHUUS JIENAT Ha
3aJaHMsl, CBSI3aHHBIE C KM3HBIO, MPAKTUYECKOM NEATENbHOCTBIO, HAa 3aJaHUS (OKUTEHCKOTO»
colepKaHWs, Ha 3amaHusi NMPO(OPUEHTAMOHHOW HAIPABICHHOCTH, CBS3aHHBIE C OymyIiein
npodecCHOHATIBLHOM 1A TETbHOCTBIO.



T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 18

Kpome Toro, mo ¢opme moucka penieHus MpakTHKO-OPHUEHTUPOBAHHBIE 33/1aHUS MOKHO
pa3eNnTh Ha TEOPETUYECKHE, PACUETHBIC M SKCIIEPUMEHTAILHO-TEOPETUIECKHUE.

Pemenne TeopeTHdyecKMX 3allaHUl TMO3BOJSET pa3BUBaTh JIOTUYECKOE MBIILJICHHE,
(dbopMHpOBaTh MOHATHHHBINA aImapaT, CBA3bIBATH TEOPETHUECKOE 3HAHMS 1O TUCHUIUIMHE C UX
MPUMEHEHUEM B HOBOW CUTYaIUU.

B pacuernbix 3amauax oOyyarommuecsi YCTaHaBIMBAIOT 3aKOHOMEPHOCTH, CBSI3U MEXIY
BEJIMUYMHAMU, UCTIOIb3Ys MOAXOASIIMN MaTeMaTUYECKUH anmapar.

[Tpy BBIOJIHEHUU HKCIEPUMEHTATBHO-TEOPETHUECKUX 3a/laHUi 00yJarOIuecst OMBITHBIM
IyTE€M Ha OCHOBE 3HAHUI PElIalOT MPAKTUYECKUE 3aa4H.

Crnemyer OTMETHTh OCOOEHHOCTH TPAKTHKO-OPUEHTUPOBAHHBIX  3aJad, KOTOpHIC
HEO0OXOIUMO 3aKJIaIbIBaTh MPU UX MPOSKTUPOBAHUU:

— HaJW4ue MO3HABaTEIBHOW, MPO(EeCCHOHATLHOM, COIMATBHON 3HAYUMOCTH, KOTOpas U
MOTHUBHPYET 00y4aIOIINXCS;

— HaJIM4Yue CIOKETa, CUTYAallMH WM NPOOJEeMBI, Ui pa3pelIeHus KOTOpOi HEe0OXO0AHMO
UCTIOJIB30BaTh 3HAHMS, YMEHHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel WM U3 JKU3HHU, Ha KOTOPHIE
HET SIBHOTO YKa3aHHUA B TEKCTE 3aJa4u;

— CBsI3b C 00J1aCTHIO0 IPUMEHEHHUS PE3YJIbTaTa, OJYYSHHOTO MPH PEIICHUN 3aIa4H.

Kak npaBuiio, mpakTUKO-OpUEHTUPOBAHHOE 33/IaHUE UMEET CIEIYIOIIYIO0 CTPYKTYPY:

— Ha3BaHHE 3aaHUS;

— BBeJGHHE B MpoOseMy (OMHCaHHE >KU3HEHHOW cHUTyaluu (mpoOiieMbl), JTUYHOCTHO-
3HAYMMOTO BOTIPOCA);

— UCTOYHHMKHU UH(pOpMaIuu (TeKCcT, Tabnuna, rpaduk, CTaTUCTHYECKUE JaHHBIC U . );

— ¢hopMyITMpPOBKa 33/ 1aHHUS,

— TpeOoBaHMA K IPEICTABICHUIO pe3yibTara ((hopMaT/Bun).

st pa3pabOTKH MPaKTHKO-OPHUEHTUPOBAHHBIX 33aHUH HEOOXOIMMO:

1. OnpenenuTs pe3ynbTaT 00y4deHHus, Ha (JOPMUPOBAHHE MM MPOBEPKY KOTOPOro Oyjaer
HaIpPAaBJIEHO 3a/1aHUE.

2. ChopmynupoBarh BBeJeHHE B IpodieMy (IpeacTaBiseT co0oi omMcaHHe CUTYalHH,
KOTOpasi MOKET BCTPETUTHCS B TIOBCETHEBHOMW JKU3HU, B OBITY, B O0IIECTBE, HA IPOM3BOJICTBE U
T..). BBenenune B mnpoOneMy MAOKHO OBITh KPaTKUM H €MKHM, OpPHUEHTHPOBAHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO TPYIITY 00YYarOIIUXCSI.

3. CdopmynupoBaTb OJHO WIM HECKOJIBKO 3aJaHMi Juid oOydarommxcs. B 3amaHusax
JIOJDKEH OBITH OIpEeJeNieH TOPSIOK JeHCTBUI, KOTOPOMY JIOJDKHBI CIIeZI0BAaTh 00yJaromuecs mpu
uX BbIONHEHUH. PopMynIHMpoBKa 3aJaHMH JIOJDKHA COOTHOCHUTBCSI C MHCTPYMEHTOM HX
NPOBEPKH: BCE, 3aIUIAHMPOBAHHBIC 3a/laHUS JIOJDKHBI OBITH OlleHeHbl. Kak 3amaHus, Tak u
TpeOOBaHUS K MX NPEACTaBICHUIO JODKHBI OBITH C(HOPMYIMPOBAHBI MOHSATHO M 4YETKO, HE
JIOITYCKATh PA3IMYHBIX BAPUAHTOB TOJIKOBAHUS O0YJAFOIIIUMHUCS.

4. TloaroroButh HUHQPOPMALUIO, HEOOXOJUMYIO JJIS BBIOJHEHHUS 3aJaHUN (TEKCTHI,
TaOuIBI, TPAaQUKHA, BUIECO, CTATUCTHYECKHE JAaHHBIC W T.1I.). TpeOoBaHUs, MPEAbIBISEMBIE K
HUCTOYHUKaM UHGOpMAIUH:

— JIOCTaTOYHOCTH (COJEPKUT BCIO HEOOXOAMMYIO HMH(OpPMAIMIO Ui BBIIOJHEHUS
3a/1aHHH ),

—3(Q$eKTUBHOCTH (ITO3BOJISIET BHIMOIHUTDH 33/1aHUE MIPU MUHUMAJIbHBIX 3aTpaTax);

— COOTBETCTBYET BO3pAcTy 00yJarOLINXCS;

— COJIEPKUT MO3HABATENbHYIO, HHTEPECHYIO (HOBYIO) /17151 00y4aronuxcs nH(HOpMaLuio.

3.1. TeMaTuKa M coep:KaHMe MPAKTUYECKHUX 3aHATHIT/1a00paTOPHBIX padoT
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Ilpakmuueckoe 3anamue 1.

Tema 1.1: CTpoeHue aTOMOB XUMHYECKHUX 3JI€MEHTOB U NPUPOAA XUMHYECKOH CBSA3H
Conep:xanue: Perienue 3agaHuil Ha HCIOJIb30BAHME XUMHMUYECKOM CHMBOJIMKM W Ha3BaHUU
COEIMHEHUI MO0 HOMEHKJIAType MEKIYHAPOJAHOTO COI3a TEOPETUYECKON U MPUKIATHON XUMUU
U TPUBUAIBHBIX HA3BaHUU IS COCTABIICHUS XUMHUYECKHX (OPMYJ BYXaTOMHBIX COCIUHEHUN
(oxkcuaoB, Ccynb(PHUIOB, TUAPUIOB U T.II.) U APYTHMX HEOPTaHUYECKUX COCAMHEHUN OTIENbHBIX
KJIACCOB.

[IpakTHueckue 3alaHMsl Ha YCTAHOBJEHUE CBSI3M MEXKIYy CTPOCHHEM aTOMOB XHMHYECKHX
AJIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XMMUUYECKUX JIEMEHTOB U UX COCIMHEHUU
B COOTBETCTBHUH C MOJIOkKEHUEM [lepnoandeckon CUCTEMBI.

Ilpakmuueckoe 3anamue 2.

Tema 1.2. Ilepuoguyveckuii 3akon u Tadbauna /.. Menaeneesa

Conep:xkanue: Ilepuoamyeckas cucrema xumuuyeckux »dnemeHtoB JI.M. MeHnneneesa.
®uznueckuil cmbica [lepuonnyeckoro 3akona .M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS
CBOICTB XHWMHYECKUX JJIEMEHTOB, OOpa3yeMbIX HMH MPOCTBIX M CIOXKHBIX BELIECTB B
COOTBETCTBUM C TIOJIO)KEHHUEM XHMHUYECKOro ndiemMeHta B llepuoamueckoit cucreme.
MupoBo33peHueckoe U HayuyHoe 3HaueHue llepmoamueckoro 3axona J[.M. Menneneesa.
[Tporuosst J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

PemieHne MmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUid HA  XapaKTepHU3aluio
XUMHYICCKHUX 9JIEMCHTOB «MeTananaecKue / HEMETaJJIMICCKHE CBOICTBA,
3JIEKTPOOTPHUIIATEIBHOCTh XMMHYECKUX JJIEMEHTOB B COOTBETCTBHM C UX 3JIEKTPOHHBIM
CTPOEHHMEM M TIOJIOKEHUEM B MEPUOJMYECKOM CHCTEME XUMHUYECKHUX dieMeHtoB /JI.M.
Menaeneena

Ilpakmuueckoe 3anamue 3.

Tema 2.1. Tunbl XUuMHYECKHX peaKkuuii

Conepmaﬂue: KonunuectBennble oTHOLMEHUS B XUMUK. OCHOBHEIE KOJINYECTBEHHBIE 3aKOHEI B
XMMUU U pacyeTbl MO YPAaBHEHHMSIM XUMHUYECKHUX peakuuid. Moylb Kak €IMHHIA KOJIINYEeCTBa
BemecTBa. MousipHass Macca. 3aKOHBI COXpaHEHHUsT MacChl M DHEPruU. 3aKOoH ABOTapo.
Monsipablii  00beM Ta30B. OTHOCHTENbHAs IUIOTHOCTh Tra3oB. PacueTel MO ypaBHEHUSM
XUMHUYECKUX PEAKIUH C WCIMOJIb30BAHUEM MAacChl, oO0beMa (HOpMajbHBIE YCJIOBHS) Ta3o0B,
KOJIMYECTBA BEUIECTBA

Ilpakmuueckoe 3anamue 4.

Tema 3.1. Kaaccupukanusi, HOMEHKJIATYpa M CTPO€HHE HEOPraHMYeCKHX BellecTB
Copepxanue: HomeHknaTypa HEOPraHMYECKMX BEILECTB: HAa3BAHUE BEIIECTBA MCXOAS M3 UX
XUMHUUYECKON (hOPMYIIBI MIIM COCTABJIEHNE XMMHUECKOH (hOpMYIIbI UCXO/s U3 HA3BaHUS BEIlleCTBa
no mexxayHapoanoit (MFOITAK) unu TpuBHanbHO HOMEHKIIATYpE.

Pemmenne npakTudeckux 3aJaHuil Mo KjIacCUPUKaUU, HOMEHKIAType U XUMHUECKUM hopmyrnam
HEOPraHMYECKUX BEIECTB pPA3JIMYHBIX KJIAcCOB (yrapHbIil Tra3, YIJIEKHUCIbIH Tra3, aMMHak,
raiieHasi M3BeCTb, HEralleHash W3BeCTb, NMUThEBAs COJa W JPYTUX): Ha3blBaTb U COCTABIATH
(bopMyIIbI XUMHUECKUX BEIIECTB, ONPEACNATh MPUHAIIEKHOCTh K KJIacCy.

HcTounuku xumuueckoil MHQopMaiuu (CpeIcTB MaccoBod HH(popMmanuu, cetb MHTepHET U
npyrue). Ilouck nHGpOpMauu o Ha3BaHUAM, HEHTU(UKATOpaM, CTPYKTYPHBIM (popMynam

IIpakmuueckoe 3anamue 5.
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Tema 3.2. PU3UKO-XMMUYECKHE CBONICTBA HEOPraHUYECKHUX BellecTB

Copepxanue: CocTaBieHUE YpaBHEHHUH XHMUYECKMX pEAaKIMM C ydacTUEM IPOCTHIX MU
CJIO’KHBIX HEOPTaHMYECKUX BEILECTB: METAJUIOB U HEMETAJNIOB; OKCHJIOB METAJJIOB, HEMETAJIOB
nu aM(l)OTeprIX 9JICMCHTOB,; HCOPTraHNYCCKUX KUCIIOT, OCHOBaHHH 1 aM(i)OTepHBIX THUAPOKCUIOB,
HEOPraHMYECKUX COJICH, XapaKTepU3yoIUX X CBOMCTRA.

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKMX 3aJaHUN Ha CBOMCTBA, COCTaB,
HOJy4eHHe M 0e30IIaCHOE HCIOJb30BAHUE BAXKHEWIIMX HEOPraHWYECKUX BELIECTB B OBITY U
NPAaKTUYECKOH IS TEbHOCTH YelloOBeKa

Ilpakmuueckoe 3anamue 6.

Tema 4.1. Knaccudukanusi, CTpOCHHE 1 HOMEHKJIATypa OPraHUYECKUX BEIIECTB

Copep:xanue: HoMeHk1aTypa OpraHM4ecKUX COEIMHEHMH OTIENIbHBIX KJIacCOB (HACHIILIEHHBIE,
HEHACBHIIICHHBIE W apOMaTUYeCKHE YIIIEBOAOPOMABI, CIUPTHI, (HEHOJBI, ajJbJACTHIIbI, KETOHBHI,
KapOOHOBbIe KUCIOThI U JAp.) CocraBieHue MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopMys
OpPraHUYECKUX BEIIECTB OT/ENIBHBIX KJIACCOB, UCIONB3Ysl MX HA3BaHUS MO CHCTEMAaTHYECKOH U
TPUBHMAIBHON HOMEHKJIAType (3TWJIEH, alleTUIEH, IIULEepuH, GeHou, GopMalibJerui, yKCycHas
KHCIOTa, ThHunuH). Pacdersl mpocreimedd (opMysabl OpPraHUYECKOW MOJIEKYJBbI, HCXOIS W3
3JIEMEHTHOTO cocTaBa (B %)

Ilpakmuueckoe 3anamue 7.

Tema 4.2. CBoiicTBa OPraHM4YeCKUX coeJMHEeHUIt

Copnepxxanue: CBOHCTBA OpPraHUYECKUX COCIMHEHUN OTIENIBHBIX KIACCOB (TpUBHMANbHAS H
MEXIYHApOJHAS HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI TOJyUYEHUs): TPEICITbHBIC
(anmkaHbBI W UKJIOATKAHBI), HEMPEIEIbHbIE (QTKEHBI, aTKUHBI U alKaJIMeHBbl) U apOMaTHYECKHE
YTIICBOIOPOBI, CIIUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI U A(DHUPBI, AbICTUIBI U KCTOHBI,
aMUHBl M AMHHOKHUCJIOTBHI, BBICOKOMOJEKYISPHBIE COEAMHEHHUA. 3aJaHus Ha COCTaBIICHUE
YPaBHCHUH XUMHYECKHX PEaKIUi C yJacTHEeM OpPraHWYeCKHX BEIISCTB Ha OCHOBAaHWHM WX
COCTaBa U CTPOCHHS

Ilpakmuueckoe 3anamue 8.

Tema 4.2. CBoiicTBa OPraHM4eCKUX coeIMHEeHUI

Conep:xanue: CocTaBieHHE CXeM peakiuil (B TOM 4YHCIE M0 MPEAJIOKEHHBIM IEMOYKaM
MpeBpalleHni), XapaKTEepU3YIOIUX XUMHUYECKHE CBONCTBA OPraHWYECKUX COEIUHEHUN
OTJICITBHBIX KJIACCOB, CIIOCOOBI WX TIONYYCHHS] M HA3BaHWE OPTaHWUYCCKHX COCIUHCHHHA I10
TPUBUAIBHON WM MEXTyHAPOIHOM CHCTEMaTHYeCKOH HOMEHKIIaType.

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTHYCCKUX SaI[aHI/Iﬁ Ha CBOICTBa OpTraHU4YCCKUX
COETMHEHUH OTAENBHBIX KJIaCCOB

Ilpakmuueckoe 3anamue 9.

Tema CkopocTh XUMHYECKHMX peakunil. XMMHYECKOe paBHOBeCHE

Conep:xkanue: PemieHue NpakTHUKO-OPUEHTUPOBAHHBIX 3aJaHMi Ha aHaiu3 (aKTOpOB,
BIMSIOMINX HA U3MEHEHHE CKOPOCTH XHMHMYECKOW pPEaKIUH, B T.4. C MO3HIMKI 3KOJIOTMYECKH
11e51eco00pa3Horo MoBeieHUs! B ObITY U TPYAOBOM AEATENbHOCTH B LENAX COXPAaHEHHs CBOETO
3I0POBbSI U OKPYKAIOLIEH MPUPOTHON CPEIBI.

Peienne npakTMKo-OpUEHTUPOBAHHBIX 3aaHU Ha npuMeHeHue npuHiuna Jle-Illarense ms
HAXO0X/ICHUS HAIIPABIIEHUS CMEILEHUSI PABHOBECUS XMMHUECKOHN peakluy U aHaiu3 (pakTopos,
BIIUSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECUS
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Ilpakmuueckoe 3anamue 10.

*IIpogpeccuonanvno-opuenmuposannoe cooepiicanue

Tema Xumusi B ObITY M IPOU3BOJACTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA

Copepxanue: [lorck u aHaiu3 KeHCOB O NPUMEHEHUU XMMHUYECKHUX BEIIECTB U TEXHOJIOTHUH C
yueToM Oyaymieil mpogeccuoHaNIbHON AESITeNbHOCTH IO TeMaM: Ba)KHEWIINE CTPOUTEIbHBIC
MaTepuayibl, KOHCTPYKLIIMOHHBIE MaTepuaibl, KPAacKd, CTEKJIO, KEepaMHKa, MaTepuabl s
JJIEKTPOHUKH, HAHOMAaTepuaibl, TEKCTUJIbHBIE BOJIOKHA, UICTOYHUKH SHEPrUU, OPraHu4yecKue u
MUHEPATBHBIC yIOOpEHUS, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

3amuTa: [IpencraBienue pe3yabTaToB pelieHus: KeHcoB B opMe MUHU-I0KIIa/1a C
Mpe3eHTauuen

Jlabopamopnoe 3anamue 1.

Tema 2.2. DyIeKTPOJTUTHYECKAS JUCCONMALMS U NOHHBII 00MeH

Conepxxanue: JlabopaTopHas padora “THIIBI XUMHUECKUX PEaKIIAN.

HccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY HCXOJHBIX M OOpa3yIOMIMXCS BEIIECTB) U
IIPU3HAKOB XMMHUUYECKUX peakuuil. [IpoBeneHune peakinii HOHHOro 0OMEeHa, OIPEEIIEHUE CPEIbI
BOJHBIX PACTBOPOB. 3a/IaHMs HA COCTABIIEHUE NOHHBIX PEaKLUi

Jlabopamopnoe 3anamue 2.

Tema 3.3. UnenTndukanns HeopraHu4yecKnx BelecTs

Conepaxanue: JlabopatopHas pabora «neHTudukanns HeOPraHUUECKUX BEIIECTBY.

Pemenne sxcnepuMeHTaNIbHBIX 33Ja4 110 XUMUYECKUM CBOMCTBAM METAJNIOB M HEMETAJUIOB, IO
pacIoO3HABAHMIO U MOJIYYEHUIO COSIMHEHUN METAJUIOB U HEMETAJLIOB.

Nnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIIOJIB30BAHUEM HX (U3UKO-XUMHUYECKHX
CBOICTB, XapaKTEpHBIX KayeCTBEHHBIX peakuuid. KauecTBeHHBIE peakiuu Ha cynbdar-,
KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS

Jlabopamopnoe 3anamue 3.

Tema 4.2. CBoiicTBa OPraHM4eCKUX coeIMHEeHUI

Conep:xanue: JlaGopatopuas pabota “IIpeBpameHuss OpraHMYECKHX  BEIIECTB MPHU
HarpeBaHuu'".

[Tomryuenue JTHIEHA W HW3yYeHHE €r0 CBOWCTB. MoJenupoBaHUE MOJCKYJT W XHUMHUYECKUX
MpeBpallleHui Ha TpUMepe dTaHa, dTUJICHA, alleTHIICHA U JIp.

Jlabopamopnoe 3anamue 4.

Tema 4.3. Unentuduxanusi OpraHM4ecKuX BeleCTB, UX 3HAYeHHEe M NpPUMeHeHUe B
OBITOBOM U MPOM3BOJACTBEHHOM AeATEJHLHOCTH YeJ10BeKa

Conep:xanue: JlaGoparopnas pabora: “UneHTudukamuss OpPraHUYECKUX COEAMHEHUHN
OTJIENbHBIX KJIaCCOB”

W nenTudukamnysi OpraHuv4ecKuX COCIMHEHUH OTIENBHBIX KIIACCOB (HA TPUMEpE albIeTHIOB,
Kpaxmala, YKCYCHOW KHCIOTHI, OEIKOB M T.Nl.) C HCIOJb30BAHUEM HX (PU3HKO-XUMHUYECKHUX
CBOWCTB M XapaKTEePHBIX Ka4eCTBEHHBIX peaknuil. JleHarypamusi Oeilka TpU HarpeBaHHH.
[[BeTHBIe peakiuu OenkoB. BO3HUKHOBEHHE aHAIUTUYECKOTO CHUTHAA C TOYKH 3pPEHUs
XUMHYECKHX  TIPOIIECCOB MMPH MPOTEKAaHWH Ka4eCTBEHHOW  pEaKIWH, IO3BOJSIOMICH
UACHTU(UIIUPOBATH MPEATOKEHHBIE OPTaHNYECKHE BEIIeCTBA

Jlabopamopnoe 3anamue 5.
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Tema 4.3. UnenTuukanus OpraHM4YecKMX BellecTB, MX 3HAYeHHE U NPHUMEHEHHEe B
OBITOBOI U MPON3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa
Coaep:xanue: JlaboparopHas padora «[IpuroroBienue pacTBOPOB».

IIpurorosnenue

pPacTBOpoOB

3aJIaHHOM  (MacCOBOM,

%)

KOHLEHTpauuu (c

IPAKTHKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIEHUE Cpeibl BOJHBIX PACTBOPOB.
Pemienne 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB

4. ®oHA OLEHOYHBIX CPEICTB JUCHUIIMHBI

4.1 KoHTpPOJb M OLEHKA PE3yIbTaTOB OCBOCHHUS OOIICOO0pa30BaTEIHHON JUCIIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBJICHHbIC Ha (JOPMHUPOBAHUE OOLINX

KOMIIETEHIIMH 10 pa3jienaM U TeMaM Coep KaHMs yueOHOro Marepuaia.

Ne

OK

Monayas/Paznen/Tema

PesynbTar 00yuyenus

THunbl 0LEeHOYHBIX
MepOonpPUATHIA

OcHoBHOE CoaepKaHue

Pa3gen 1. OcHOBBI
CTpOEeHHs BellecTBa

DopMyIHPOBATH
0a30BLIE MOHATHS U
3aKOHBI XUMHH

1.1

OK 01
OK 07

CrpoeHne aToMOB
XUMHNYECCKHUX JJIEMCHTOB
U MpUPOJA XUMHUYECKOU
CBSI3U

CocCTaB/IsATh XUMUYECKHE
(hopMyJIBI COSTUHECHHI B
COOTBETCTBHUH CO
CTENEHBIO OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB,
HCXOIS U3 BAJIEHTHOCTH U
AIIEKTPOOTPUIIATEITBHOCTH

1. Tect «CTtpoecHue
aTOMOB XHMHYECKUX
AJIEMEHTOB U TIPUPOJA
XUMHYCCKOH CBI3H».

2. 3aa41 Ha COCTaBIICHUE
XUMHYECKHAX (POpMyIT
JIBYXaTOMHBIX COSIMHEHUN
(oxcunoB, cynb(pHIOB,
THIPHUIIOB U T.I1.).

3. 3aganus Ha
HCII0JIb30BaHHE
XUMHYECKON CUMBOJIMKH 1
Ha3BaHUU COEOUHEHUN 1O
HOMEHKIIaType
MEXKyHAPOJHOTO COI03a
TEOPETUYECKOUN U
MIPHUKJIATHON XUMUU U
TPUBUATHLHBIX HA3BaHUI
JIISL COCTaBJICHUS
XUMHYECKUX (HOpMyIT
JIBYXaTOMHBIX COCAUHEHUI
(oxcunoB, cynbhUIOB,
TUIPUIOB ¥ T.I1.) ¥ IPYTHX
HEOPTraHUYECKUX
COCITUHEHHUHN OTICIBHBIX
KJIaCCOB

1.2

OK 01
OK 07

[Tepuonnueckuii 3aKoH
u tabmuna J1.11.
MeHpaeneeBa

XapakTepnuzoBaTh
XUMHNYECKHNE IJIEMCHTHI B
COOTBETCTBHH C UX
MIOJIO’KEHUEM B
MIEPUOINYECKOMN CUCTEME
XUMHNYCCKHUX DJICMCHTOB

1. Tect «MeTanauueckue /
HEMETAJUIMYECKHUE
CBOICTBA,
3NEKTPOOTPULIATEIBHOCTD
Y CPOJICTBO K DIICKTPOHY
XAMHAYECKNX DJIEMEHTOB B
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OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpHuATHI

JI.1. MenneneeBa

COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOCHUEM
Y TOJI0KEHUEM B
MEePUOJUYECKOU CHCTEME
XAMHAYECKHUX JJIEMEHTOB
J.1. MenneneeBay.

2. IIpakTrdeckuie 3aTanms
Ha YCTaHOBJICHHE CBS3H
MEXKy CTPOCHHEM aTOMOB
XUMHUYCCKUX DJIICMCHTOB U
MEPHOTIECKUM
U3MEHEHHEM CBOMCTB
XUMHUYCCKUX DJICMCHTOB U
WX COEJMHEHUN B
COOTBETCTBHH C
MOJI0KECHUEM
[Iepuonnueckoit cucreme.
3. IIpakTuxo-
OpPUCHTUPOBAHHBIC
TEOPETHUECKUE 3aTaHMs HA
XapaKTepU3aIHIo
XUMHUYECKHUX IJICMCHTOB:
«Meraminaeckue /
HEMETaUTHUSCKHE
CBOMCTBA,
AIEKTPOOTPHUIIATEITFHOCTD
Y CPOJICTBO K DIICKTPOHY
XUMHYIECKUX JIEMECHTOB B
COOTBETCTBHUE C UX
3JICKTPOHHBIM CTPOCHHUEM
1 TIOJIOXKCHUEM B
MIEPUOAMYECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB
JI.1. MenneneeBay

Pa3gen 2. Xumnueckue
peakuun

XapakTepu30BaTh THIIbI
XHMHUYECKHX peaKkIuii

KonTtpoabHas pabdora
«CTpoeHne BelecTBa u
XHMHUYECKHE PeaKun»

2.1

OK 01
OK 07

Tunel XUMHUYECKUX
peaxkuuii

CoCTaBIATh peaKIuu
COCIMHEHMSI, PA3JIOXKEHUS,
oOMeHa, 3aMeleHus,
OKHCITUTEIIBHO-
BOCCTAHOBUTCIIBHBIC
peaxiun

1. 3agauu Ha coCTaBJICHUE
YpaBHEHUH peakiiuii:

— COCTMHCHUSI,
3aMEIleHHUs], PA3I0KEHUs,
obMeHa;

— OKHCITUTEIHHO-
BOCCTAHOBUTEIBHBIX
peakuuii ¢
WCITOJIh30BAaHUEM METO/1a
AJIEKTPOHHOTO OanaHca.
2. 3aja4yn Ha pacyer
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Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUEHOMHBIX
MeponpusTHi
MacChI BEIICCTBA HIIH
00BéMa
ra30B [0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OTHOTO
13 yYaCTBYIOIIUX B
pEeaKIK BEIIECTB;
pacdEThI
Macchl (00béMa,
KOJIMYECTBA BEILECTBA)
MPOAYKTOB PEaKINH, €CITN
OJIHO U3 BEIIECTB UMEET
MpUMecH
2.2|0K 01 DJIIEKTPOIUTUYECKAS CocTaBsATh ypaBHEHUS 1. 3aganus Ha
OK 07 JIMCCOLMAIMS U NOHHBIN | XUMUYECKUX PEAKIIUU COCTaBJICHUE
oOMeH HMOHHOT'0 O0OMEeHa ¢ MOJIEKYIAPHBIX U HOHHBIX
ydacTHeM HEOPTaHMUYECKUX | peaKIHii C yIacTHEM
BEILISCTB KHCJIOT, OCHOBaHUM U
COJIEN, yCTAaHOBJIEHUE
W3MEHEHUS KHCIIOTHOCTH
Cpens
2. JlabopatopHas paboTa
"THUIBI XUMHAYECKUX
peakumit”
3 Paznen 3. Ctpoenue n |UccienoBath crpoenne u |Kontposbnasi pagora
CBOIiCTBa CBOliCcTBa «CBolicTBa
HEOPraHU4YeCKUX HEOPraHU4eCKUX HEOPraHU4YeCKUX
BEIIeCTB BelleCTB BeleCTB)»
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PIYTUC

Aucm 25

OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpHuATHI

3.1

OK 01
OK 07

Kiraccuduxkarms,
HOMCHKJIaTypa U
CTpOEHUE
HEOPraHWMYECKUX
BEIIIECTB

Kiraccudummponats
HEOPTaHUYCCKUE BEIECTBA
B COOTBETCTBHH C UX
CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUIECKUX
BEIIECTB HCXO/S U3 UX
XUMHYECKO# (popMyIb
WJIM COCTaBIICHHE
XUMUYECKOH (hOpMYyITbI
WCXOJsI U3 Ha3BaHUA
BEIIeCcTBa IO
MEXIyHApOTHON HIIH
TPUBUAIILHOMN
HOMEHKIIAType».

2. 3ama4ym Ha pacyer
MaccoBOH /10111 (Macchl)
XUMHYECKOTO dIIEMEHTa
(coennHEHUs) B MOJIEKYIIE
(cmecnm).

3. [IpakTuueckue 3a1aHus
0 KJIACCU(HUKAIIH,
HOMEHKJIAType U
XUMHYECKUM (popMyIamMm
HEOPTaHWYECKUX BEIIECTB
Pa3IMYHBIX KIACCOB.

4. IlpakTudeckue 3aaaHus
Ha OIpeJIeIeHne
XUMHYECKOH aKTHBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMHUYECKOM CBS3U U
THTIA KPUCTAILITUIECKON
peleTKu

3.2

OK 01
OK 07

DHU3UKO-XUMHYECKHUE
CBOMCTBA
HEOPTraHUYIECKUX
BEIIECTB

VcranaBinuBaTh
3aBUCHMOCTH (PU3UKO-
XUMHYECKNX CBOMCTB
HEOPTaHWYCCKUX BEIICCTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAKKE THTIA
KPUCTAJUIMYECKON
peLeTKu

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOHCTB
OKCHJIOB, KUCJIOT,
OCHOBaHUH, aM(POTEPHBIX
THJIPOKCHJIOB H COJIEI.

2. 3aganus Ha
COCTaBJICHUE YPABHEHUI
XUMHYECKHUX PEaKIuii ¢
Y4aCTHUEM MPOCTHIX U
CJIOXHBIX HEOPIaHUYECKUX
BEIIECTB: OKCUIOB
METaJIJIOB, HEMETAJJIOB H
aM(OTEPHBIX 3JICMEHTOB,;
HEOPraHMYECKUX KHUCJIOT,
OCHOBaHUI 1 aM(hOTEPHBIX
THUIPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePHU3YIOIINX UX
CBOICTBA U CLIOCOOBI
TTOJTYICHUISI.
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GENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA30OBATE/IbHOE
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TYPU3SMA U1 CEPBUCA»

CMK
PIYTUC

Aucm 26

OK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yuenust

THunbl 0OLEeHOYHBIX
MeponpHuATHI

3. [IpakTHKo-
OpUEHTUPOBaHHBIE
TEOpEeTHUYECKHE 3aJjaHNs Ha
CBOICTBA U MOJIyYCHHE
HEOPraHUYECKHUX BELIECTB

3.3

OK 01
OK 07

Wnentuduxarms
HEOPraHMYCCKUX
BEIIECTB

Uccnenosats
KadeCTBCHHBIC PEAKITHH
HEOPTraHUYECKUX BEIICCTB

1. ITpaxTHKO-
OPHECHTHPOBAHHBIC
3a7aHus [0 COCTABICHHIO
XUMHUUYECKUX PEaKLUil C
yqacTuemM
HEOPTaHWYECKUX BEIIECTB,
WCIOJIB3YEMBIX JUIS UX
UACHTH(DHUKAIIHN.
2.JlaboparopHas pabora:
“Unentudukanus
HEOPTaHMYECKUX
BEIIECTB”

Pasnea 4. Ctpoenne n
cBOlicTBa
OPraHUYecKUuX
BeIIeCTB

HccaenoBars cTpoeHune U
CBOMCTBA OPraHMYeCcKHX
BelllecTB

KonTpoashas padora
«CTpoeHue 1 CBOICTBA
OpPraHM4ecKHX BelecTB»

4.1

OK 01
OK 07

Knaccudukarmus,
CTPOCHHUE U
HOMEHKJIaTypa
OPraHWYECKHX BEIECTB

Knaccudummpoats
OpraHMYecKHe BEIIecTBa B
COOTBETCTBUHU C UX
CTPOCHHEM

1. 3aganms Ha
COCTaBJICHUE Ha3BaHMI
OpTaHUYIECKUX
COE€IUHEHUN 10
TPUBUAJILHOMN WK
MEXYHapOIHON
CHUCTEMaTHUECKO
HOMEHKJIAType.

2. 3amanus Ha
COCTaBJICHHUE ITOJIHBIX 1
COKpAaIIEHHbBIX
CTPYKTYPHBIX (POpMyIT
OpTraHUYECKUX BEIICCTB
OTJICJIbHBIX KJIACCOB.

3. 3agauu Ha onpeaesieHue
npocTeimieit popmyIbt
OpraHu4eCcKO MOJIEKYJIBI,
HUCXOJISI U3 DJIEMEHTHOT'O
cocrana (B %)

4.2

OK 01
OK 07

CBolicTBa
OpraHUYEeCKUX
COeIUHEHUN

YcranaBinuBarh
3aBHCHUMOCTbH (DU3HKO-
XUMHUYECKUX CBOMCTB
OPraHUYECKUX BEIIECTB OT
CTPOEHUA MOJIEKYJI

1. 3aganus Ha
COCTaBJICHHE YpaBHEHUH
XUMHUUYECKUX PEaKIUil C
YYIaCTHEM OPTaHHYECKHUX
BEIECTB Ha OCHOBAHMH UX
COCTaBa U CTPOCHUSL.

2. 3ajaHus Ha
COCTaBJICHUE ypaBHEHUH
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
(E'.@ _ Y‘—IPE)Iﬁ(}:[EHV[E BBICHIEI'O OBPA3QBAHVI$I PIyTUC
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TYPU3SMA U CEPBUCA»
PrYTUC Aucm 27
Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUEHOMHBIX
MeponpusTHii
XHMHUYECKUX pPeaKiiuii,
WILTIOCTPUPYIOLIIX
XUMHUYECKUE CBOMICTBA C
Y4€TOM MEXaHH3MOB
MPOTEKAHUS TaHHBIX
peaKuuid U TEHETUYECKON
CBSI3H OPTaHMYECKUAX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTtHsle 3a1auu o
YPABHEHUSM PEeaKLUi ¢
y9acTHEM OPTaHUIECKUX
BEIIECTB.
4. JlabopatopHas paboTa
“IIpeBparieHust
OpPTaHMYECKUX BEUIECTB
MpHU HarpeBaHuM"
4.3|0K 01 Wnentnduxanms HUccnenoBats 1.IIpakTuko-
OK 07 OpraHUYEeCKHUX BEIIECTB, |[KaUeCTBEHHBIE PEAKIINU OpUEHTHPOBaHHbIE
WX 3HA4CHUE U OpraHUYECKUX 3aJJaHus 110 COCTABIIEHHUIO
MIpUMEHEHHNE B OBITOBOM |COCTMHEHUN OTIENBHBIX  |XUMHYECKHUX PEaKInil ¢
Y IPOM3BOJICTBEHHOW  |KIIacCOB y9acTHEM OPTaHUIECKUX
JIeSTeNIbHOCTH YeJIOBEeKa BEIIECTB, B T.4.
WCTIONIB3YEeMBIX JJISI HX
uaeHTuduKanuy B OBITY U
MPOMBIIIIJICHHOCTH.
2.JlaboparopHas padora:
“Unentndukanys
OpPTaHMYECKUX
COEIMHEHU OTAEIIBHBIX
KJIaccoB”
5 Paznen S. XapakTepHu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JTUYHBIX
TepMOAMHAMHYECKHEe |(aKTOPOB HA paBHOBecHe
3aKOHOMEPHOCTH H CKOPOCTh XHMHMYECKHX
NpPOTEeKAHUS peakuui
XHMHYECKHX peaKknui
5 [OK 01 CxkopocTs XxuMudecknx |Xapaktepu3oBathb Biustaue |[IpakTuko-
OK 07 peaknuii. XUMHUYECKOe |KOHIEHTPAIIH OpHEHTHPOBAHHBIE
paBHOBECHE pearupyonmx BeuecTB 1 |TeOpeTHIecKue 3alaHus Ha
TeMIIepaTypsl Ha CKOPOCTh |aHanu3 (akTopoB,
XUMHAYECKHX PEaKIni BJIMSIONIMX HA U3MEHEHUE
XapakTepu3oBaTh BIHSHUE |CKOPOCTH XUMHUYECKON
M3MEHEHUS KOHUEeHTpauuu |peakuuu. [Ipaktuko-
BEIIECTB, PEAKIIUHU CPEJIbl  |OpPUEHTUPOBAHHBIC
W TeMIepaTyphl Ha 3aJlaHusl Ha IPUMEHEHUE
cMeleHne xumudeckoro |mpuHnuna Jle-lllatense
paBHOBECHS JUTST HAX O JICHUSI
HaTpaBJICHUS CMEICHUS
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
(E'@ _ YQPE%<HEHME BBICHIEI'O OBPA3QBAHVI$I PIyTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC Aucm 28
Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yyenus Tumer OUEHOMHBIX
MeponpusTHi
paBHOBECHUSI XUMUYECKON
peakuuy 1 aHaJIN3
(hakTOpOB, BIUSIONINX HA
CMEINIeHNE XUMUIECKOTO
paBHOBeCHS
6 HccnenoBaTh HCTHHHBIE
Paznen 6. PactBopbl  [pacTBOpBI € 3aJaHHBIMHU
XapaKTepUCTHKAMHA
6.1|OK 01 [lonstue o pactBopax |Pasnmudars ucTuHHBIE 1. 3amaun Ha
OK 07 pacTBOpbI MPUTOTOBJICHHUE
pacTBOpPOB.
2. lIpaxTuko-
OpHEHTHPOBAHHBIE
pacueTHbIe 3aJjaHNA Ha
JIUCTIIEPCHBIE CUCTEMBI,
WCTIONIb3yeMbIe B OBITOBOM
Y IPOU3BOJICTBEHHON
JIeATeIbHOCTH YeJIoBeKa
6.2|OK 01 Uccnenosanwne cBoiictB |MccnenoBars Gpusnko- JlaboparopHas pabora
OK 07 pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBicHUE
HCTHUHHBIX PacTBOPOB pacTBOpoB”
11 | IIpodeccuonanbHO-OPHEHTHPOBAHHOE COepP:KaHue (Coep:KaHNe MPUKIATHOTO MOIYJIS)
7 Paznen 7. OuneHuBaTh MocJjaencTBus |3ammTa Keiica (¢ yueTom
Xumus B ObITY U OBITOBOM 1 Oynyuei
NPOU3BOACTBEHHOM NPOU3BOJACTBEHHOM npogeccuoHaAIbLHOM
AeATeJbHOCTH AesATeJbLHOCTH YeJIOBeKa |(/1esiTeIbHOCTH)
YeJI0BeKa (W1 (137010707
3KOJIOrH9eCKOi
0e3omacHoOCTH
OK 01 Xumus B OBITY U OnenuBatp nocneacteus  |Keiic (¢ yuerom Oymyteit
OK 07 MIPOU3BOJCTBEHHON OBITOBOM U npohecCuOoHaTBHON
JeSTeIbHOCTH YeJI0BEKa | IPOM3BOICTBEHHON JIesATEIbHOCTH)
JIeSITENILHOCTH 4elioBeKa ¢ | Bo3MOXKHbBIE TEMBI KENCOB:
no3uuui skonoruueckoit | 1. Iloremnenue kiaumara u
6e3omacHoCcTH BBICBOOOKICHHE Ta30BbhIX
THIPATOB CO JHA OKEeaHa.
2. Byaymue maTepuansl
JUTSI aBHA-, MAIIMHO- U
MprOOPOCTPOCHUSI.
3. HoBble MaTepuansl As
COJIHEYHBIX Oarapei.
4. JIekapcTBa Ha OCHOBE
PaCTUTECIILHBIX ITPEIIapaToOB

4.2. KoHTpPOJIbHO-U3MePUTEIbHbIE MATEePHAJIbI BKJIIOYAKOT:
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK
,;1@ _ YUYPEXIEHVE BBICIIIETO OBPA3OBAHMSI PIYTVC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 29

4.2.1. OueHoYHbIE CPeICTBA TEKYLIEr0o KOHTPOJIA MO0 JUCHUIINHE « XUMMD)

Tekymmii KOHTPOJb PE3YJIbTATOB OOYYEHHS MOXKHO OCYIIECTBISATH Pa3TUYHBIMU
METOJaMH M C IIOMOIIBIO Pa3IUYHBIX OLEHOYHBIX cpeAcTB. [lo nucuumiamHe «Xumus» B
KAaueCTBE CPEICTB TEKYIIErO KOHTPOJIA NMPUMEHSIOTCS BOIPOCHI i OPraHU3allUd YCTHOTO H
INUCbMEHHOT'O OIIPOCA, CUCTEMBI 3aJJaHUi B TECTOBOM (hopMe, 3a7auul U yNpakHEHUs], IPAKTUKO-
OpPUEHTUPOBAaHHbIE 3a/aHusl (TEOPETUYECKHUE, pacueTHble, CHUTYallMUOHHbIE), J1AOOpaTOpHBIE
paboThI U APYTrHE OLIEHOUYHbIE MEPOIIPUSTHUS.

Cucrema 3agaHuil B TeCTOBOH (opMe — 3TO COAEp)KaTelIbHAsi CUCTEMa, OXBaThIBAIOLIAs
B3aMMOCBS3aHHbIE 3JIEMEHTHI 3HaHUI. B oTiinune OT TeCcTOB, B CUCTEMAX 3aJaHUI BEPOSTHOCTD
IIPABWJIBHOTO OTBETA HA IOCIEAYIOIIEE 3aJaHUE MOKET 3aBUCETh OT BEPOATHOCTH IIPABMIIBHOTO
OTBETA Ha NPEIbIAYLIUE 3aJaHNUs.

g Toro 4yrtoObl Ha OJHOM COJEPXKATEIbHOM MaTepuane MOXXHO ObUIO COCTaBUTh
HECKOJIbKO BAapMAHTOB TECTa, KOHCTPYUPYIOT Oa3zy 3amaHuii B TectoBoil (opme. Ecmu ectsb
KOMIIBIOTEPHBIE MPOTrpaMMbl I'€HEPALMH TECTOB, TO B NPOrpaMMy CO3[JaHUS T€CTa BBOIUTCS
6a3a, BKJIIOUaroIas B ce0s mapajiesibHble 110 COJAEPKAHUIO U TPYAHOCTHU BAPHAHTHI OJHOIO U
TOTO XK€ 3aJ]aHus. DTO O3HAYaeT, YTO IPOBEPKA 3HAHUS NPU3HAKOB, CBOICTB, cocTaBa, GyHKIUN
OJTHOTUIIHBIX OOBEKTOB MOXKET OBITh OpraHu3oBaHa Ha 0a3e OJHOrO M TOTO K€ 3aJaHMs,
MEHSIIOIIET0 B CBOEM TEKCTE TOJBKO HAa3BaHHE OSTUX OOBEKTOB. OTH 3alaHUS HAa3bIBAIOT
(daceTHbIMU, T.€. UMEIOIIUMHU [IEPEMEHHBIE 3JIEMEHTBHI.

[lpuBenemM mpuMep CHUCTEMBI 33/JlaHUNl B TECTOBOW (opme, BKIOYArOmIeH (aceTHbIe
3azaHus ((aceTsl B 33JaHUM 3aKJIIOUYEHBI B QUTYpHBIE CKOOKH).

HasBanne TeMbl Tema 1.1 «CTpoeHue aToMOB XUMHUYECKUX JIEMEHTOB U
IIPUPOJA XUMUYECKOHN CBAZU»

Pe3yJ'IBTaT 06y‘leHI/I$I CocTaBisATh XUMUYECKHUE (l)OpMy.]'ILI COCOUHEHUH B
COOTBETCTBHH CO CTCICHBIO OKHCICHHUA XHMHUYCCKUX
9JICMCHTOB, HCXonsa nus3 BaJICHTHOCTH u

ANIEKTPOOTPHULATETLHOCTH

OO011I1e KOMIIETEHIIUN OK 01

Bbi0epuTe o1MH NpaBUIbHBINA OTBET:

1. Atombl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:

A) HEUTPOHOB B Aape

b) snepreruueckux ypoBHen

B) 351eKTpOHOB Ha BHEIIHEM YHEPreTUUECKOM YPOBHE
I') anexTpoHOB

2. B pany xumudeckux snemenToB Li-Be-B—C merannuueckue cBoicTBa:
A) ycunuBaroTcs

b) ocnabeparot

B) He menstoTcs

') u3MeHAI0TCS IEPUOIUIECKH
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Aucm 30

3. K s-anemMeHTaM OTHOCHUTCS:
A)K

b)S

B) Fe

I') Br

4. ITyrem coequHeHust aTOMOB 10,1 HOMepoM 11 1 17 oOpa3yeTcs BEIIECTBO ¢ XUMHYECKOM

CBSI3bIO:
A) nonnoi
b) xoBaneHTHOM NONAAPHOI
B) koBaneHTHOI HENOAsAPHON
I') meTanmnuueckoin

5. {KOnMYeCcTBO FJIEKTPOHOB B aTOME; KOJIMYECTBO SHEPreTUUECKUX YPOBHEH; KOIMUECTBO

OJICKTPOHOB Ha MHOCJICAHEM HSHCPIE€THYCCKOM YPOBHE; KOJIUYCCTBO IPOTOHOB B SAAPC aTOMa}

COOTBETCTBYET
A) HOMEpY Tepuoaa
b) Homepy rpymmsl
B) nopsiakoBomy HOMEpy
6.{xmopuay Oapus, ammMa3y, aMMHaKy, CEpHOU KHCIIOTE } COOTBETCTBYET
A) MOHHas XMMHYECKas CBA3b
b) xoBaneHTHas MOIApHAst XUMHYECKAst CBS3b
B) xoBanieHTHasI HEMOISIPHAST XUMHYECKasl CBSA3b

7. {CBSBL, O6p830BaHHaH 3a CUcT O6pa30BaHI/I$I O6H_II/IX QJICKTPOHHBIX IIap; CBA3b,

O6pa30BaHH8.5[ 3a CUcT 0606H_ICCTBJICHI/IH BAJICHTHBIX JJICKTPOHOB; CBA3b, o6pa30BaHHa;1 3a CUcCT

AIIEKTPOCTATUYECKUX CUJI IPUTSKEHUS } HAa3bIBAETCS
A) MOoHHOI
b) merannunueckoit
B) xoBanenTHoi

8. {B mopsiaKe BO3pacTaHus METAINIMYECKUX CBOICTB; B MOPsAKE YObIBaHUS pagnyca

ATOMOB; B TIOPSJTKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYHX BOJIOPOTHBIX
COETMHEHUH | AJIEMEHTHI PACTOJI0KEHBI B PSAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cyxxaenuit BepHo Jyist a1eMeHToB { VA rpynmnsl , [IVA rpynmnsl, IA rpymnmnsi}

A) obmas popmyia geTydero BogopoaHoro coenuuenns RH4
b) He 00pa3yioT eTyunx BOJAOPOIHBIX COEAMHEHUN
B) 1o 3aBepiieHns SHEPreTHUYEeCKOro ypoBHS HE XBaTaeT TPEX ANEKTPOHOB

10. Cpenu BeriecTs, ykazanubix B psay {NHs, Oy, HCI, SO,; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCI2, CH4, NH3} xoyin4ecTBO COCTUHEHUI C KOBAJICHTHOU TOJISIPHON CBSI3bIO

paBHO
A) Tpem
b) nBym
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PFYTUC Aucm 31

B) uerbipem

11. Xumudeckas CBsI3b B MOJIEKYJIAaX {030Ha U XJIOPHJIA KAIBLUS; CEPHON KUCIIOTHI U
XJIOpUJIa aMMOHUS; CEPHON KUCIIOTHI ¥ 030HA} COOTBETCTBEHHO

A) KOBaJIEHTHAs NOJSIPHAs U MOHHAA

b) xoBaneHTHas nosisipHas U KOBAJIEHTHAs HEMOJIsSIpHAsT

B) xoBaneHTHas HenoysApHAs U MOHHAs

[IpakTnueckue 3alaHus W 3a7a4d, YacTO HCHOJIb3yEMbIE B KayeCTBE AUAAKTHYECKUX
CPEICTB B €CTECTBEHHOHAYYHBIX TUCIUIUIMHAX, TaKXKe MOTYT ObITh (haceTHbiMH. B0O3MOXKHO
MPUMEHEHHUE 3a/1ad C BapuaHTaMHU OTBETa JUJIs yIOOCTBA OpraHU3aIlMi aBTOMATHU3UPOBAHHOTO
KOHTPOJIA.

[IpakTrueckue 3a1aHus 1 3aa44 IPEACTaBICHbI B pa3/ieliax:

OcHOBBI CTpOeHHUsI BellecTBa — 33Jayd Ha COCTaBIEHHWE XHUMHUYECKUX (popmyi
JBYXaTOMHBIX COeIMHEHUH (OKCUIOB, CYIb(HUI0B, TUAPUIOB H T.I1.).

XuMu4ecKue peakunu

- 3aJauM Ha COCTABJICHUE YPAaBHEHHMI pEAKUUN: COCAMHEHUs, 3aMEIICHMs, PAa3JI0KEHUs,
oOMeHa M peakiuil C yuacTUEM KOMILUIEKCHBIX COCIUHEHUI (Ha MpUMepe TMAPOKCOKOMITIEKCOB
QTIOMUHHMS U 1IMHKA); OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MCIIOJH30BAHUEM METO]1a
QJIGKTPOHHOTO  OajaHca; ¢  y4acTHeM  KOMIUIEKCHBIX  COSJAMHECHHWH (HA  mpuMepe
TUAPOKCOKOMIUIEKCOB ITMHKA U AJTFOMUHHUS ).

- 3aauyn Ha pacueT KOJMYECTBEHHBIX XaPaKTEPUCTHK MPOJYKTa PEaKIMH COCIUHCHHUS;
MaccoBOM MIM OOBEMHOHM JOJM BBIXOAA MPOAYKTAa pPEaKIMH COCAUHEHHS] OT TEOPETHUYECKU
BO3MOXXHOTO; OOBEMHBIX OTHOIICHHH Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHK HMCXOIHBIX
BEIIECTB M MPOAYKTOB PEaKIUU; Macchl (00beM, KOIMYECTBO BEIIECTBA) MPOAYKTA pEakilvu,
€CIIM OJTHO U3 BEIIECTB JIaHO B BUJE PACTBOPA C ONPEAEIICHHON MacCOBOM J0JIEN PACTBOPEHHOIO
BEIIIECTBA.

- 3azaHusl Ha COCTABIICHHE MOJEKYJISIPHBIX M HMOHHBIX PEaKIHUi C y4acTHEeM OKCHJIOB,
KHUCJIOT, OCHOBAaHU M COJIEM, MOHHBIX PEAKIMH TUIPOJIM3a COJIEH, YCTAHOBJICHUE H3MEHEHUS
KUCJIOTHOCTH CPEMbL.

CTpoeHue 1 CBOIiCTBA HEOPTAHUYECKHNX BELIeCTB

- 3ajauM Ha pacueT MacCOBOM JONHM (Macchl) XMMHUYECKOTO 3J€MEHTa (COSAMHEHHUS) B
MoJIeKyJie (CMech).

- [IpakTuueckue 3aianus Mo KiacCUpUKAIKUK, HOMEHKIATYpe U XUMUYECKUM (hopmyrnam
HEOPraHWYECKUX BEIIECTB PA3TUYHBIX KIaCCOB.

- IlpakTrueckue 3aaHUd HA ONPEACICHUE XWMHYECKOW AaKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BHJIa XUMUYECKOW CBSI3U M TUIA KPUCTAJUIMYECKON PEIIETKH.

- 3amaHisl Ha COCTABJIICHUE YPABHEHHI XMMHWYECKHX PEAKIHUA C YJaCTHEM MPOCTBIX M
CIOKHBIX HEOPraHMYECKHUX BEIIECTB: OKCHUJIOB METAUIOB, HEMETAINIOB U aM(OTEepHBIX
DJIIEMEHTOB;  HEOPTraHMYECKHX  KHUCIOT, OCHOBaHMH ©  aMpOTEepHBIX  THAPOKCHJIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIINUX UX CBOMCTBA U CITOCOOBI TTOMyUEHUSI.

CTpoeHue M CBOIiCTBAa OPraHMYeCKHUX BeleCTB

- 3aI[aHI/I$I Ha COCTaBJICHHE Ha3BaHMI OpTraHUYCCKUX CO€OUHEHHI MO TpHBHaHLHOﬁ nin
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MEXIYHAPOJTHON CHCTEeMaTHIECKOW HOMEHKIIATYPE;

- 3a1aHMs HA COCTABJICHHE TMOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OPraHUYECKUX
BEIIIECTB OT/ICTBHBIX KJIACCOB.

- 3amaun Ha OmpeneieHue MpocTeiiel GOopMyIbl OPraHMYEeCKONH MOJCKYJbI, UCXOMAS U3
3JIEMEHTHOTO cocTaBa (B %).

- 3agaHus Ha COCTaBJCHHE YpaBHEHUI XMMHUYECKUX PEAKIHM C y4acTHEM OpPraHu4ecKhX
BEIIECTB Ha OCHOBAHUHU UX COCTaBa U CTPOCHUSI.

- 3ajaHusg Ha COCTaBJICHHE YPaBHEHHH XUMHUYECKHX peakiui, HUTIOCTPUPYIOLIUX
XAMHYECKHE CBOMCTBA C YYETOM MEXAHU3MOB NPOTEKAHUS JAHHBIX PEAKLMNA U F€HETHUYECKOMU
CBSI3M OPraHUYECKHUX BEIIECTB PA3HBIX KIIACCOB.

- PacuerHple 3a1a9n 110 YpaBHEHUSIM PEAKIIUH C yIaCTHEM OPTaHUYCCKUX BEIIECTB.

KuHeTnyeckue U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii

- IlpakTuyeckue 3amaHus Ha OLIEHKY H3MEHEHHUS CKOPOCTH XHUMHUYECKOW pEakiuu |
HaIpaBIICHUS CMEILIEHUsI PAaBHOBECHS C HCMOIb30BaHUEM npuHiuna Jle-IlaTtenbe.

- 3ajayn Ha pacyeThl TEIUIOBBIX A()(PEKTOB XMMHUECKHUX PEaKIMi W OmpeAeNcHHE TUIIa
peakiuu (1o TernoBoMy 3PQPEeKTy: SK30- U IHIAOTEPMUUECKHUE).

IIpumMepsl 32124 M0 Pa3HbIM TeMAaM U CHUILIMHBI

I. C BapuanTaMu 0TBETOB

1. B peakmnuio, TepMOXMMHUYECKOe ypaBHeHHE Koropoit S + Oy = SO, + 297 k/Ik,
BcTynuia cepa maccoi 1 r. KonuuecTBo TennoThl, BbIASIUBIIEECS PU ITOM, PABHO:

A) 9,28 x/Ix

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe Cojib, BOAHBIA PACTBOP KOTOPOU UMEET LIEIOUYHYIO CPENY

A) cynbdat kanus

b) xnmopun antoMuHus

B) kap6onaTt xanus

3. Ompenenute Ha3BaHUE BEIIECTBA, IVIABHAS IIETTh KOTOPOTO COCTOUT M3 YETHIPEX aTOMOB
yraepoa, COIePKUT KapOOKCUIIBHYIO TPYIITY U OJHY ABOWHYIO CBSI3b, & TAKKE parKaIbl METHII
U OTUIL.

A) 3-meTun-3-3Tun0yTeH-3-0Bast KUCIO0Ta

b) 3-metun-2-stunbyren-3-oBas KMCIOTa

B) 2-metnin-3-3TrnOyren-3-oBas KHCIOTa

daceTHbIE 321a4H

4. CoctraBbTe XUMHUYECKHE (OPMYIBI JIBYXaTOMHBIX COCIUHEHUWH: {CHIIMIHJ KaJbITU,
ruapun 6apust, cynbdup xenesa (II1), okcua azora (II), oxcua amromunus, xmopun xenesa (11),
HuTpu 6apus, okcua prytu (I), okcua cypsmsl (V); okeun meau (1), xaopua pryru (II), Hutpug
Kamusi, CUJUIUA MarHusi, THAPUI amoMuHus, cyinbua cBunna (II), OpoMun muHKA, OKCHT
yraepoaa (1), okcun xmopa (V); autpun Hatpus, noaua meau (1), okcua xpoma (I1), okcnp azora
(V), runpun Hatpus, xaopua xpoma (III), okcun kamus, okeun mbibsika (I1I), cynehun nuaka}.
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5. Ilpu B3aumogpeiicteum {40; 20; 35} r cmecu {cepebpa U UHKA; IUHKA U MEAN; MEIU U
JkKene3a) C CONSIHOM KHCIOTOW BwIAenuiock {6,72; 2,24; 5,6} n rasa (a.y.). Onpenenure
MaccoBYIO J0J10 (B %) {IIMHKa; MeH; JKene3a} B CMECH.

6.YpaBHsITE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{MnOz + H,SO, = MnSO4 + O, + H,0;

Zn + Ky,Cro07 + HySO,4 = ZnS0O, + Cr2(804)3 + K,SO,4 + H,0;

KCIO; + S = KCI + SO} MeToaoM 31eKTpOHHOro OajaHca; ONMPEaeIuTe OKUCIUTEIb U
BOCCTaHOBUTEb.

7. Onpenenure MONEKYIApHYIO (opmyny yrieBogoponaa, comepxaimiero {80%; 85,7%;
75%} yrinepona. OTHocuTenbHAas IJIOTHOCTh IMAapOB BELIECTBA IO {BOJOPONY; BO3IYXY;
kucinopoay} pasua {15; 1,931; 0,5}.

A) C4Hg

b) CzHs

B) CH4

Bonpocureinbubie GopMyJIHPOBKH:

8. Kakas Macca ykcycHOI KHUCIOTBI TOTpeOyeTcs ISl CUHTe3a dTuianeTrara maccou 140,8
r. Beixon a¢upa npumure paBabiM 80% OT TEOPETUUECKH BO3MOMXKHOTO.

9. KakuMm peakTMBOM MOXHO OTJIMYUTH TJIMLEPUH OT T0K03bl? COCTaBbTE ypaBHEHHE
KaueCTBEHHOW pPeaKI1u JIsl OOHApyKEHUs MHOTOaTOMHBIX CIIMPTOB Ha IPUMEPE TIIULEPUHA.

10. C moMoIp0 Kakoro peakTHBa MOXKHO pacro3Harh rainorenua-uonsl (Cl-, Br-, I-)?
CocTaBbTe ypaBHEHHUSI Kaue€CTBEHHBIX pEakIUil B MOJIEKYJISPHOM M MOHHOW (opMax. YKaxure
NPU3HAKY PEAKLIUH.

3amaun, Kak M JIpyrue JUJAKTUYECKHEe 3aJaHMs, MOTYT BBINOJHATH OOY4Yaromlylo Hu
KOHTpOJHpYIoyto GyHKIMH. Perienue 3a1a4 MOKET OCYLIECTBIAThCA Ha PA3IMUYHBIX THUIMAX U
JTarax 3aHsATHMH.

[IpakTuko-opueHTHUpOBaHHbIE 33JaHUd (KaKk TEOpeTHYecKue, TaK U pPACUETHbIE),
HalpaBJieHbl Ha pa3BUTUE pPE3YNIbTaTOB OOYYEHHs] OCHOBHOTO MoAyis (pasaensl: «OCHOBBI
CTpoeHHus BemiecTBa», «CTpoeHUE U CBOICTBAa HEOPraHWYECKUX / OPraHMYECKHUX BELIECTBY,
«Kunernueckrue U TepMOJMHAMUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUSI XUMHUUYECKUX PEAKIIHil»,
«JlucriepcHble CHCTEMBI») U BBIBICHHE XHUMHYECKOH CYITHOCTH OOBEKTOB IPHPOJIBL,
IPOM3BOJICTBA M OBITA, C KOTOPHIMU YEJIOBEK B3aUMOEWCTBYET B Ipolecce MPaKTUYECKOH
NeSTeIbHOCTH (MPUKIAIHONW MOTYIIb).

[IpakTuKO-OpHEHTUPOBAHHBIE  3aJaHUs MOXXHO  ONPEIENNUTh KaK IeJaroruyecku
nepepaboTaHHbll  (parMeHT  NpodecCHOHANBHOM  AeATeNbHOCTH  crneruanucta. OHu
pa3pabaThIBalOTCA JJIsi TPOBEPKH 3HAHWM W YMEHUH OOYy4alolmuXCs JIeWCTBOBATh B
MPAKTUYECKUX, HETUMHYHBIX, OKCTPEMAaJbHBIX W Jpyrux curyauusx. Ilpu wusyueHuun
JTUCIUIUINHBL «XUMUS» MPAKTUKO-OPUEHTUPOBAHHBIE 33JaHUS IPUMEHSIOTCS ISl aKTUBU3aLUU
y4eOHO-TT03HABATENbHON JIEATEIbHOCTH O0YYaIOIIMXCS IMYTEM «IOTPYXKEHHs» HX B MPOOIEMbI
XUMHYECKMX HCCIIEI0OBaHUI, BO3HUKABIIMX B MCTOPUM pa3BUTHS HayKHM, WM HMEIOLIMX
IIPAKTUYECKOE 3HAYECHHE IS YEIIOBEKA.

[IpuBenem mpumepsl MPaKTUKO-OPUEHTUPOBAHHBIX 3alaHMi Mo pasgenam «CTpoeHue u

CBOMCTBaA HCOPTraHNYCCKUX BCUICCTBY, «CTpOCHI/IC U CBOICTBa OpraHu4C€CKUX BCIICCTB».
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1. KapOokcurepanus

HasBanue TeMbl Tema 3.3. «IIpou3BoACTBO HEOPTraHUYECKUX BELLIECTB.
3Ha4yeHUe U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBEY»

PesynbraT 00yueHus OO060CHOBBIBaTh 3HAYCHNE M IPUMEHEHUE HEOPTAHUIECKUX
BELIECTB B OBITOBOM M IPOM3BOJICTBEHHOM IESATEIBHOCTH
YeJI0BeKa UX (PU3UKO-XUMHUECKUMH CBOMCTBaMU

OO0uue KOMIIETCHIINT OK 01, OK 07

A 3HAKOMO JIM BaM MOHATHE «KapOokcutepanus»? B TepaneBTHUECKHUX HENSIX UCIOIB3YIOT
razoo0pasHoe BemecTBO. [lo 3Tol mpuuymHEe MOMOOHYI0 METOAMKY HA3bIBAIOT «Ta30BBIMU
YKOJIaMU». DTa METOAMKA HUCHONB3YeTCs HJSl JICUEHUS CEpIIeYHO-COCYIUCTHIX 3a00JeBaHUIA,
MOBBILICHHUS 3TACTUYHOCTU KOXKU. [lOoBBINIEHWE conIepikaHUs 3TOrO raza B KPOBH TOBOPUT O
HekadecTBeHHOW (GyHkmmu kpoBu. Camoe YyAMBHUTEIBLHOE, YTO OHO HCIIOJIb3YeTCS B TBEPIOM
BUJIC B TUIICBOM MPOMBINIICHHOCTH I XPaHEHUS W TIEPEBO3KH TPOJYKTOB: PBIOBI, Msca,
MOPOKEHOTO.

3ananue

Bri0epuTe 01uH NPpaBUJILHBIH OTBET:

1. O xakoMm BelecTBe UIET peyb?

A) yrieKucIblii ra3

b) xucnopon

B) ammuax

2. KakmMy XUMUYECKHMH CBOHCTBAMHU 00JIaJIaeT 3TO BEIIECTBO?

A) KUCIOTHBIMU

b) ocHOBHBIMU

B) am¢potepupiMu

3. C ueM MOXET BCTyNaTh BO B3aUMOJEHCTBUE?

A) ¢ BOJI0ii, OCHOBHBIMH OKCHJIaMH, IIIEI0YaMHU, HEKOTOPBIMU COJISIMU

b) ¢ BoJ10ii, KNCTOTHBIMHU OKCHUJIAMHU, IEI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Bos10ii, KHCTOTHBIMH OKCHUJIAMU, KUCIIOTAMH, HEKOTOPBIMU COJISIMU

4. C moMOI1IbI0 KaKOTO BEIIECTBA €r0 MOXKHO OOHAPYXKUThH?

A) penondranenna

b) 6pomHOIt BosIbI

B) u3BecTkoBO#M BOJBI

5. IlpuBenure GakThbl, KOTOPHIE JOKA3BIBAIOT OTPHUIIATEIFHOE BIUSHUE ITOTO Ta3a Ha
KEITYA0YHO-KUIIIEYHBIN TPAKT YeTOBEKa.

2. IloBapennas coib

HasBanue TeMbl Tema 3.3. «IIpou3BOACTBO HEOPTaHNYECKUX BEILLIECTB.
3HaueHue U MPUMEHEHHE B OBITY U Ha IIPOU3BOCTBE)

PCSyHBTaT 06yquI/151 OO0O0CHOBBIBaTh 3HAUCHUE U NPUMCHCHUC HCOPTaHUYCCKUX
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BCIICCTB B OBITOBOM U HpOHBBOI[CTBGHHOfI JACATCIIbHOCTH
YCJIOBCKA UX (bHSPIKO-XI/IMI/I‘IeCKI/IMI/I CBOMCTBaMH

OO0uue KOMIIETCHIINT OK 01, OK 07

N3BecTHO, 4yTO B MUpe A00bIBaeTcsa npumMepHo 100 MUIITMOHOB TOHH TOBApPEHHOW COJIH B
roj. Ha numieBsie HY»/bl pacXxoayeTcsi OKOJIO OJTHOM YeTBEpPTOM 4acTu 3Toro koiuuectsa. Kyna
JK€ UJET OCTAIbHAS COJIb?

[ToBapeHHast COJIb COBEPIIEHHO HEOOXOAMMa TPHU TMPOU3BOJICTBE MSICHBIX W PBIOHBIX
KOHCEpPBOB, OHAa HCIIOJIB3YETCS B METATYPTUYECKONH OTpacid MPOMBIIUICHHOCTH, TpHU
00paboTKe MEXOB U Pa3IUYHBIX KOXK, B MPOIECCe MPUTOTOBICHUS MbUIA, UACT JUJIS TOTyYeHUS
KaJIbIIMHUPOBAHHOW COJBI, NpUMEHSETCS B MeauinuHe. OCHOBHOW MMOTpPEOHMTENb CONH —
XUMHUYECKAasi OTPaciib MPOMBINIJICHHOCTH. B 3TON 0051acTH MCIIONB3YeTCsl HE TOJIBKO caMa COJlb,
HO W 3JIEMEHTHI, COCTaBIAIOIIME ee. B mporecce snexTposivza ee pacTBOpa MOJTYdYarOT XJIOD,
BOZIOpOA U enkuil HaTp. M3 pacTBOpa €AKOTro HaTpa MOJydaroT TBEPIAYIO IIEI0Yh — KAayCTHK.
CoenuHsst BOIOPO/I C XJIOPOM, MOJTYUYAIOT COISHYIO KHCIIOTY.

3anaHue: cocTaBbTe YPABHEHUS, ONIMCAHHBIX B TEKCTE PeaKUuil.

3. AueruniieH

Ha3Banue TeMbl Tema 3.3. ((HpOI/ISBOI[CTBO HCOPraHUMYCCKUX BCIICCTB.
3HaueHUE U IMPUMCHCHHC B 6BITy M Ha IIPOU3BOACTBC)

Pesynbrar oOyuenus O060CHOBBIBATh 3HAUEHUE U MPUMEHEHUE HEOPTaHUYECKUX
BEIIIECTB B OBITOBOM M MPOU3BOACTBEHHOU JEATEIHHOCTH
YeJoBeKa UX PU3MKO-XUMUYECKHUMH CBOMCTBAMU

OO01me KOMIIETCHIINT OK 01, OK 07

OmHUM U3 caMbIX PACTIPOCTPAHEHHBIX CIOCOOOB CBApPKH IUIABJICHUEM SIBJISIETCS Ta30Bast
CBapKa, KOTOpas MPOU3BOJIUTCA C OOpa30BaHHEM Ta30BOTO IJIJaMEHHW B KaHAJlaX CBApOYHOU
ropenku. OOpa3oBaHHE Ta30CBApOYHOrO IUTAMEHHM HEBO3MOXKHO 0€3 rasza aleTHIICHA.
TexHUYECKUH alleTUsIeH MOTyJYaroT U3 KapOuaa Kalblus.

3amanue

1. OObscHuUTe, KakoW (PU3NYECKHI MOKa3aTelb MO3BOJISIET KCIOJIB30BATh AllETHIICH IS
CBapOYHBIX padoT;

2. CocraBbTe ypaBHEHHUE PEAKIIMU MOJTYYEHHUS alleTUIICHA;

3. CocTaBbTE ypaBHEHHUE PEAKIIUHM TOPEHUS ALIETUIIEHA;

4. Beruuciaute 00BEM ameTHwICHa MONMYYSeHHOTO W3 KapOuma Kaimelius maccoil 128 T,
comepxamiero 5% mnpuMecel, eciu BBIXOA areTwieHa coctaBisger 80% OT TeopeTH4YecKH
BO3MOXKHOTO.

4. MoJjioyHasa KHCJI0TA

HasBanue temsbl Tema 4.3. «Opranuyeckue BeIECTBA B
JKU3HEACSTENIbHOCTHU YesoBeka. [Ipon3BoacTBo u
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MMPUMCHCHUC OPTraHNUYCCKUX BCIICCTB B
MPOMBIIIJICHHOCTH

PesynbraT 00yueHus OOOCHOBBIBaTh 3HAUYEHUE W NPUMEHEHHE OPTaHUYECKUX
BELIECTB B OBITOBOM M IPOM3BOJCTBEHHOM JESATEIBHOCTH
4eJI0BeKa UX (PU3UKO-XUMHUECKUMH CBOMCTBaMU

OO0uue KOMIIETCHIINT OK 01, OK 07

[TpoMeKyTOUHBIM MPOJYKTOM OOMEHA Y TEIJIOKPOBHBIX XKHBOTHBIX SIBISICTCS MOJOYHAS
KHUCTIOTA. 3amax STOM KHUCIOTHI KPOBOCOCYIIME HACEKOMbIE YJIAaBIMBAIOT HAa 3HAYUTEILHOM
paccTosHUU.

3ananue

1. [Touemy HacekoMbIe (KOMapbl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcranoBute (popMyITy MOJOYHOW KHCIIOTBI, KOTOpasi MTOMOTacT HACEKOMBIM HAaXOJIUTh
TEIUIOKPOBHBIX JKMBOTHBIX, €CIIM MAcCCOBBIE JIOJHM 3JIEMEHTOB B HEW COCTABIIIOT: yriepoja —
40,00%, Bomopona — 6,67%, kucimopoaa — 53,33%.

3. CocraBbTe CTPYKTYypHYIO (OPMYIIy MOJOYHOH KuCIOTh. HaszoBuTe KHCIOTY TIO
HomeHknarype MIOITAK.

4. Ha OCHOBaHUU CTPOEHUS MOJIOYHOM KHCIIOTBI CJENIaiiTe BBIBOJ O €€ XMMHYECKUX
CBOMCTBAaX.

5. Haiimute B uWHTepHETe WU JPYTUX HCTOYHUKAX HWHGOPMALMIO O MPUMEHEHHUH
MOJIOYHOM KHUCJIOTHI.

JlaGopaTopHbie pabOoTHI SBJISIOTCS BAXKHOM YacThIO Y4eOHOTO Tpoliecca Mo JUCHUTIINHE U
CIOCOOCTBYIOT (POPMHUPOBAHUIO Y OOYHAIOIITUXCSI YMEHHUM HCCIIEIOBATh XUMUYECKUE MTPOIIECCHI U
sBNICHUS (TUTAHUPOBATh M TPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI, MCCIIE0BAaTh BEIIECTBA U
IPOBEPATH TUIIOTE3bI, 00padaTHIBaTh U UHTEPIPETUPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB).

[Tpumep nabopatopHOii pabOThI

Pa3nen 4. CTpoenune u cBoiicTBa oprann4yeckux Bemects. JlabopaTropnas pabGora 3.
«IloJryyeHnue 3TH/IEHA U M3YYEHHE €r0 CBOMCTB»

Ha3zBanue Tembl Tema 4.2. «CBoMCTBa OPraHUYECKUX COSTUHEHU)

Pe3ynbrar oOyuenus VYcraHaBnmuBaTh ~ 3aBUCUMOCTh  (DU3UKO-XHUMHYECKUX
CBOMCTB OPraHMYECKHX BEIIECTB OT CTPOEHUS MOJIEKYII

OO01me KOMIIETEHIINT OK 01, OK 07

1. Bonipocsl 1u1s 1onycka K JadoparopHoi padore
a) chopmymnHpyiiTe 11eh MIAHUPYEMOTO SKCIIEPUMEHTA;
0) 00BsICHUTE, K KAKOMY KJIACCY OPTaHMYECKUX BEIIECTB OTHOCUTCS ITUJICH,
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B) OOBSICHUTE, KAKUMU XUMUYECKUMH CBOMCTBaMU 00JIa/Ial0T BEUIECTBA JJAHHOIO Kjacca,

KaKue KaueCTBEHHbBIC PEaKLIUU JJIsl UX 0OHApY>KEHUS UCIIOJIb3YIOTCS;
r) OOBACHHTE, KaK MOXXHO TOJY4YUTh BEHIECTBAa JIAaHHOTO KJacca COCIUWHEHUM B

71a00paTOPHBIX YCIOBUSX;

1) OOBSCHUTE, U3 YETO COCTOUT MPUOOP [JIs MOTYUCHHSI Ta30B;
€) MEepPeUncIuTe OCHOBHBIE aCHEKThl COOIIOACHHSI TEXHUKH O€30MacHOCTH MpHU padoTe C
JIBX (9TUOBBIN CIUPT), arpecCCUBHBIMU peareHTaMu (KOHIIEHTPUPOBAHHASI CepHasi KUCIOTa),

HarpeBaTeIbHBIMU MPUOOpaMu (CITUPTOBKA).
2. [IpoBeaeHne oNbLITOB

O0opynoBanue u nocyaa PeakTuBBI
1. CrexisiHHBIC TPOOUPKH 1. KonuentpupoBanssiid pactBop H2SO4
2. llratuB mis npoObUpok 2. DTHUIIOBBIA CIUPT
3. CnuproBka 3. PactBop KMnO4
4., Cnuyku 4. bpomHas Bosia
5. ITlecok

AJropuT™M nposeneHus onbiTa Ne 1

Bonpocs! u 3aganus

1. Iloay4uTs 3TUJIEH AeTUapaTalnueil STHIOBOro CIUpTa,
00HapYyKUTh €r0, U3YUUThb €r0 CBOICTRA.

1.1. B mpoOupky HaUTH 2—3 MJI 3TUIIOBOTO CIIUPTA U
OCTOPOKHO A00aBUTH 6—9 MJI KOHLIEHTPUPOBAHHOW CEPHOM
KHCJIOTHI. 3aT€M BCHINIaTh HEMHOTO IPOKAJIEHHOTO TIecKa
(TTIeCOK MJTM MEJIKHE KYCOYKH IEeM3bI BBOJST JUISI TOTO, YTOOBI
IPEOTBPATUTH TONYKH KUAKOCTH MPHU KUIIEHUH ). 3aKPHITh
poOUpKy MPOOKOH C ra300TBOAHOM TPYOKOM, 3aKpPETUTh €€ B
IITaTUBE U OCTOPOYKHO HArpPeTh COAECP)KUMOE MTPOOHPKU

(puc.1)

1. Yro npoucxoaur B
npobupke? Uro Habmrogaere?
2. K xakomy tuny
XAMHYECKUX PEaKIUn
OTHOCSITCS 3TU IPOLECCHI?
Kak naszpiBarotrcs?

3. Kak meHsieTcs okpacka
pactBopoB? I[louemy?

4. KakuM muiaMeHeM TOpuT
stuieH? [louemy?

5. CocTaBUTh ypaBHEHHUS
MPOTEKAIOIINX MPOIIECCOB.
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2H4

%

C,H,0H

(xomt.)

Br,  KMnO,

1.2. OcTop0XHO, paBHOMEPHO HArPETh CMECH.

1.3. B npyryro npoOupky HaneiTe 2—3 M1 pa30aBICHHOTO
pacTBopa nepMaHraHata Kajius, ¥ MPOITyCTUTE Yepe3 Hero
ras.

1.4. B tpeThio npoOupKy HAIUTE 2—3 M1 OPOMHOI BOJIBI,
OITYCTUTh Ta300TBOJHYIO TPYOKY 110 THA 3TON MPOOUPKH U
MPOIYCTUTH Yepe3 OPOMHYIO BOJY BBIICISIOLIUICS Ta3.

1.5. BeiHyTh ra300TBOAHYIO TPYOKY U3 pacTBOpa U
MIOBEPHYTH €€ OTBEPCTUEM KBEPXY, IMOKEUYb BBIICISTFOIIHIACS
ra3 (puc.2).

C,H;OH (aTus0-
BBIX CITUPT)

H,SO,

3. O0paboTka pe3yJbTaTOB ONBITOB

1. IIpoananm3upoBaTh COOTBETCTBHE IOJIYUYEHHBIX PE3YyJIbTATOB CHOCO0AM MOJyYEHUS
HenpeIebHbIX YIIIEBOIOPOIOB psiaa aTUiIeHa (ajkeHoB). CienaTh COOTBETCTBYIONIUI BBHIBO/I.

2. ChopmynupoBaTh BbIBOJ O (PU3MKO-XUMHUYECKUX CBOICTBaX ATHIICHA.

3. ChopmynrpoBaTh BEIBOJI O CIIOCOOaX OOHAPYKEHUS ATHIICHA.
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4.2.2. OueHo4Hble cpeacTBAa Py0e:KHOro (TeMaTH4YeCKOro) KOHTPOJIA M0 TUCHMIIHHE

«XuUMHuI»

Py0OexHbIii (TeMaTHYeCKHii) KOHTPOIbh MO JUCIHIUINHE «XHUMHUS» TMPOBOAHUTCI B Gopme

KOHTPOJILHBIX PadOT MO pa3jiesiaM OCHOBHOTO MOJYJISL Ha OT/IEIbHBIX 3aHATHSX, KEHCOB.

KonTponbHuble paboThl OCYHIECTBISIOTCS MeToAoM TecTupoBanus (I) wnum B dopme

MMCbMEHHOM pabOThI, BKIIOYAIOIIEH NMpakTHIeckue 3ananus u 3anaqu (11).
IIpumep KOHTPOJIbHOM PadoThl B Gopme TecToBBIX 3ananuii (I).

1.BemecTBo, cocTaB KOTOPOro BBIpaXkeH MoseKyssipHor (opmynoit CsHg oTHocuTcs k

KJ1accy:
1) apenbt
2) ankaHsbl
3) anKeHsI
4) aKUHBI
2.Ha3Banue BeriectBa, popmyia kotoporo: CH3-CH(CH3)-CH2-CH,-OH
1) 6yranon-2
2) MeHTaHoa-2
3) 2-meTunOyranoi-4
4) 3-meTunoOyranon-1
3.BemectBo, umeromiee popmyny CH,=CH; Ha3wiBaeTcs:
1) Tommyon
2) aTHIIeH
3) rmunepuH
4) nponaHo
4. BemiecTBo, Ha3BaHUE KOTOPOI'O MPOMMOHOBAsi KUCIIOTA, UMEET (PopMyIly:
1) C,HsOH
2) (CH3).NH
3) CH3-CH,-COOH
4) CsHyOH
5. Iyt anKaHOB XapaKTepHA PEaKLys:
1) npucoeaunenus Hp
2) XJIOpUPOBaHUS Ha CBETY
3) obecuBeunBanus pactBopa KMnOy
4) nonuMepHu3aluu
6. MeTaHnous pearupyer c:
1) HaTpuem
2) BosO#
3) BoztopoiOM
4) MeTaHOM
7. YKCyCHast KUCJIOTa BCTYNAET B PEAKIHIO C:
1) AgNO3
2) NaCl
3) Na,CO3
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4) H,0

8. BepHbl J11 yTBEPKACHHUSA:

A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI ITPOSBIISAIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO TOJBKO b

3) BepHBI 00a yTBEPKICHUS

4) HEBEPHO HU OJHO W3 YTBEPKIACHUI

9. Vpasuenue xumuueckoit peakiuu CoHg+Cl,—CoHsCI+HCI siBnsietces:

1) peakuueil 3amelieHus], NPOTEKAIOLIEH 110 paJUKAIbHOMY MEXaHU3MY

2) peakiueil npucoeIuHEHMs], IPOTEKAIOIIEH [0 PaJUKAILHOMY MEXaHU3MY

3) peakuueii 3aMeIIeHus, TPOTEKAIOIIEH 0 HOHHOMY MEXaHU3MY

4) peakuuell npucoeANHEHMsI, IPOTEKAIOILEH 10 HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsiHOro 3epkaia» (C aMMHauHbIM PAacTBOPOM OKcHJa cepelpa)
BCTYIAeT:

1) aTanoun

2) riroKo3a

3) rmuuepuH

4) kpaxmai

11. VYcraHoBuTe COOTBETCTBUE MEXKIy HA3BaHUEM BELIECTBA U KJIAcCOM (TPYMION)
OpraHMYECKUX COEAUHEHUN, K KOTOPOMY(-0i) OHO MPUHAITIEKHUT.

Ha3zBanue BemiectBa

A) CH;COOH

b) CHs-CH2-CH3

B) CHQZCH-CHQ-CHg

I') CH3-CH,-OH

Kiacc oprannueckux coeuHEeHHI

1) onHOaTOMHBIE CIUPTHI

2) yrieBojibl

3) kapOOHOBBIE KHCIIOTHI

4) apoMaTH4ecKHe yriieBOI0PO/IbI

5) HemnpeieNbHbIE YTIIEBOAOPOIbI

6) ipeeNbHbIE YTIIIEBOAOPOIBI

12. B cxeme npeBpalieHuit

1500°C Caxkr +Br;

CHs—X1;—0en301— Xo

BemecTBaMi X1 U Xy COOTBETCTBEHHO SIBIISTFOTCS:

1) attetnnen

2) aTUneH

3) 6pombeHn3on

4) xnopOeH3o

5) denon
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6) UKJIOTeKCaH

13. Omnpenenure MoNEKyJIsspHYIO (GOpMyIly BemiecTBa, conepxkamiero 37,5% yrmepona,
50% xucinopona u 12,5% Bomopoaa. OTHOCUTENbHASI TUIOTHOCTH MAPOB 3TOrO BEIIECTBA IO
BOJZIOpOAY paBHa 16.

1) CH3OH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. CkoapKO JIUTPOB BOJOpOJIa OTpedyeTcs anst obpazoBanus 10,2 T 3THIOBOrO CiUpTa
U3 aleTalbJerua, €CiIu BbIXO MPOayKTa peakiuu coctaBisieT 80%?

1)6,2 1

2)3,1x

3)12,75 n

411,27

IIpuBenem npuMep 3aJaHuii AJ151 TUCbMEHHOH KOHTPOJIbHOI padoTsl (II).

1. JlaliTe Ha3BaHUS OPraHUYECKHUM COCIMHEHUSM IO XHUMUYECKUM QopMmyiaam ¢
MCIOJIb30BaHNEM TPUBHUAIBLHON MIIH MEXKAYHAPOAHONU CUCTEMATUYECKON HOMEHKIIATYPBbI:

a) C2H5OH

6) (CHa),NH

B) CH3-CH(NH,)-COOH

F) C3H9N

1) CH3CH,HC=0

e) CsHsCH,OH

2. CocTaBbTe MOJHBIE U COKpAIIEHHBIE CTPYKTYpHBIE (HOPMYIIBI OPraHUYECKUX BEIIECTB
OTJIETBHBIX KJIACCOB MO UX HAa3BaHHSIM B COOTBETCTBUHU C MEXTYHAPOIHON HOMEHKIATYPOU:

a) METUJI0EH3071

0) aHWIH

B) 3-MeTuUnOyTaHaIb

T') UKJIOTeKCeH

n) 6yranueHn-1,2

) 2-MeTuinponanon-1

x) OyTHH-1

3) aMMHOYKCYCHasl KHCJIOTa

3. CocTaBbTe YpaBHEHHS] XUMHYECKUX PEAKIMI COIIACHO CXEME IIPEBPALLECHHIA:

1500°C  Caxr +Br;

CH;—X1—Xo— X3

VYkaxuTe THIT 1 MEXaHU3M PEaKIIi1, Ha30BUTEe 00pa30BaBIINECs BEIICCTRA.

4. Onpenennute MOJICKYIApHYIO GOpMyITy BeliecTBa, coaepsxkamero 37,5% yrnepona, 50%
kucinopoaa u 12,5% Bopopona. OTHOCHTEIbHAS IOTHOCTh MTAPOB 3TOTO BELIECTBA MO BOAOPOAY
paBHa 16.

5. CKOJBKO JTUTPOB BOJOPOAA MOTpedyeTes it oopazoBanus 10,2 T 3THIIOBOTO cMpTa U3

aleTaibAeru/ia, €CM BbIXO MPOAYKTa peakiuu cocrapisiet 80%?
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Kelicbl ucronb3yloTcs B KAauecTBE OLEHOYHOIO CpEACTBA B paszeiie 8 MPHUKIAIHOTO
MOJIyJsl, UX COJEp)KaHUE ONpEAeseTCs C y4eToM  HpOoQecCHOHATbHON HaNpaBICHHOCTH
obpazoBarenbHoi porpammel CI1O. [Ipumepsl BO3MOKHBIX TEM KEHCOB:

1. [Torennenune kIMMara 1 BBICBOOOXKICHHE T'a30BbIX THAPATOB CO JHA OKEaHa.

2. Byaymue marepuansl sl aBHa-, MalllMHO- U TPUOOPOCTPOCHHUSL.

3. HoBble maTepuaiibl 1Jis COTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PaCTUTENIbHBIX IIPENApaTOB.

5. XMMHYECKHUE 3JIEMEHTBI B )KU3HU YEJIOBEKA.

6. BogopoaHas sHepreTuka.

IIpumepsl KeMcoB:

Keiic Nel. «XJ10p B KM3HH YeJI0BeKa»

B Slmonum oObenuHeHHBIMH CWiIaMu HaluoHanbHOTO HHCTUTYTa 370POBbS  H
[TpedexTypHoro ynuepcuteTa CUa3yoKH OBLIO MPOBEACHO UCCIIEIOBAaHUE. YUeHbIe BBISICHUIIY,
YTO €CTECTBEHHBIE OPTaHMYECKHUE BEIIECTBA BCTYNAKOT B PEAKIIMIO C XJIOPUPOBAHHOM BOJOM M3-
noJ KpaHa, oOpa3ysl OlacHbIe COEIMHEHUS, KOTOPbIE MOTYT CIYXHTh NMPUYMHOHN paka. Takue
coeMHeHus Ha3bpiBatOTC MX, T0O ecTh «MyTareH Uke» uin «Hen3BeCTHbIM MyTareH.

3anaHus:

1. [Ipennoxute cnocoObl YMEHBLIEHUS SIIOBUTOrO BIMSIHMS XJIOpa B MUTHEBOH BOJE Ha
OpraHu3M 4YeJI0BEKa.

2. Ucxons u3 cBoeil JKM3HEHHON NPaKTHUKH, MPUOIU3UTENBHO PAaCCUUTANUTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIBI Bbl UCIIOJB3YETE B TEUEHHUE JHSA U JUIS KAKUX Lieyei?

3. Kakue opransl uenoBeka 00Jibliie BCEro CTpaJaloT OT BO3JeHCTBUA XJiopa?

4. Kak BiusieT XJ0pupoBaHHas BOJa HA YEJIOBEKa MPU KynaHuu?

5. Haiigure nomonHuTENbHYIO MH(GOPMAILMIO O 3aMeHEe XJopa MpH 00e33apakuBaHUU
BOJIBI.

6. Uccnenyiite paznuyHbie TOBapbl OBITOBOM XHUMHHU B CBOEM nome. CoCTaBbTE CIUCOK
XJIOpCOAepKAIIUX COEAUHEHUH, YKa)KUTE Mepbl 0€3011aCHOCTH ITPHU paboTe ¢ HUMHU.

Keiic Ne2. «<BogopoaoMo0uiu — mar B Oyayuiee»

ABromobunn Honda FCX Clarity Ha BOJOpPOAHBIX TOIUIUBHBIX JJIEMEHTaX €314T IO
noporam EBponsl ¢ 2009 roma. B 2011 romy Honda mpucoenuHmiach k eBpomneickomy
napTHepcTBY sKosoruuHoi sueprun (Clean Energy Partnership), mocie uero BeiBena Ha nepBblit
IUIaH TPOU3BOJICTBO OJKOJOTMYECKH YHUCTBIX aBTomMoOmieil. A Ha Ilatom MockoBckom
MexnynaponHom aBTocaioHe BA3 mpencraBui cBoro HOBHHKY «Jlama-AHT3m» ¢ GamioHamu
BOJZIOPO/Ia U KMCIIOPOJIA.

Samanus:

1.I[ToueMy MHOTHE aBTOMOOMJIbHBIE KOMITAHUHU Pa3padaThIBalOT aBTOMOOWIIH, paboTaroliie
Ha BOJOPOJHOM TOIUIMBE?

2.Kak BBIXJIOMHBIE Ta3bl AaBTOMOOWIEW, padOTalOUIMX Ha YIJIEBOAOPOIAHOM TOIUIMBE,
BIIMSIOT Ha 3710POBbE YEJIOBEKa?

3. Kakue «+» 1 «—» BbI BUIUTE Y BOJIOPOAOMOOUIIEH?

4.Haiiaure NOMOJIHUTENBHYIO HH(POPMAIIHIO 00 UX yCTPOICTBE.
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5.Ecnu B Bamieil ceMbe WM y BalllUX 3HAKOMBIX €CTh aBTOMOOMIIU, IMOJCUUTANTE, CKOIBKO
NpUOIM3UTENBHO INTPOB OCH3WHA, Ta3a U KAaKOH MapKH UCIIOJIb3YeTe CKETHEBHO.

6.Kakue BemecTBa U B KAKOM KOJIMYECTBE MOT'YT HAaXOJIUTHCA B BBIXJIOMHBIX ra3ax BalllUX
aBTOMOOMJICH?

4.2.3 OueHoO4YHbIE CPeICTBA MPOMEKYTOYHON ATTECTALMH 10 JUCHMILIHHE « XMMHU»

[TpomMexyTouHass KOHTPOJIb MO JUCHUILTUHE «XUMUS» MPOBOAUTCA B BUIE MHUCHMEHHOM
UTOTOBOM KOHTPOJBHON paboThl. KoHTponapHas paboTa BKIOYAET TPU THMA 3agaHuii: 1)
TEOPETUYECKOE 3aJaHhE€ B BHJE BOINPOCA U3 TEOPETHUECKOIO COJAEP’KAHUS OCHOBHOIO U
NPUKIAJHOTO MOJYyJEH; 2) HpakTHYecKoe 3ajaHue (COCTaBICHHE YpPaBHEHUN XHMHUYECKHUX
peakuuMii C ydacTUEM HEOPraHM4YeCKUX WJIM OpPraHMYeCKHUX BEIIEeCTB, B T.4. LEHOYEK
MIPEBPAICHU U KaYeCTBEHHBIX PeaKInii OOHAPYKCHHS, XUMHUECKAX (POPMYIT HEOPTaHHIECKUX
Y OPraHMYECKUX BEIECTB, B T.U. CTPYKTYPHBIX; 3aJaHUSI IO HOMEHKJIATYpe HEOPTaHHUUYECKUX U
OpPraHMYECKUX BEIIECTB; OIEHKAa M3MEHEHHUs CKOPOCTH XHMHUYECKOW peaklud W HamlpaBleHUS
CMEIIICHUs paBHOBECHS C HCHoNb30BaHWeM mpuHIuna Jle-IllaTenbe; oneHKa XUMHYECKOTO
cocTaBa U 00OOCHOBAaHHME NMPUMEHUMOCTH 00BEKTa OMO- MU TeXHOChEpHl U T.I1.); 3) pacueTHas
3ajavya (pacueTsl MO YPaBHEHUIO XWMUYECKUX PpEaKLUW, pacueT MaccoBOM J0iu (Macchl)
XUMHUYECKOTO dJieMeHTa (COCIUHEHHS) B MOJICKYJIe (CMECH); OMpeAeNieHne MPOCTeHIIe
(bopMyJibl OPraHu4eCKO MOJIEKYIIbI, HCXO/Isl U3 3JIEMEHTHOI'O cocTaBa (B %); pacueTsl TEIMIOBBIX
3¢ (}HEeKTOB XUMUYCCKUX PEaKIIHA; pacyeThl 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW pEaklud OT
KOHIIEHTPAIlMX U TEMIIEPATYPHI U T.I1.).

[TpuBeneM mpumMep BapraHTa KOHTPOJIBHON pabOTHI.

3ananme 1.

Kakoil pacTBOp HCHONB3YIOT JiI KAYECTBEHHOM pEKIMH ONpPEIEIeHUsl XJIOPHUIOB,
O6pomuoB, Hoaunos? Hanumure ypaBHeHHs peakluidi 1 000CHYITE OTBET.

3aganue 2.

[lana cxema npeBpaleHnui.

C,HsOH A203:400°_, 51 KMnO4, H20,020°_, e HBr (136, t_, 3 & ynpym s ,C,H,0

[TponumuTe Bce peakiu U onpeaenuTs Bemectsa X1, X2, X3.

3aganue 3.

Onpenenute MaccoBble JTOMU XUMHUYECKHX JJIeMEHTOB B okcuie amomunus Al,Oz u
BBIPA3UTE UX B IMPOLIEHTAX.

5.YCJ0OBUA PEAJIM3ALUU ITPOI'PAMMBI JIUCIHHTUTIJTIMHBI

5.1. Inst peanusanuu nporpaMMmbl y4eOHON AUCHUIIINHBI JOJKHBI OBITh MPEIYyCMOTPEHBI
CJIEAYIOUIME CIeHalbHbIE TOMEICHUS:

Jns peanuzauuy mporpaMMbl AUCHMIUTMHBL JOJDKHBI OBITH MPETyCMOTPEHBI CIEAYIONINE

CHelUallbHbIE TOMEIICHUS: YYeOHBIH KaOMHET XWUMUU W/WIK y4eOHOW XHMHUYECKOMN
1abopaToOpuH.

OobopynoBanne  y4eOHOro  kaOmHera  (HarJIsAHbIe  MOCOOHA): HaOOPBI
[IApOCTEP>KHEBBIX MOJIENEH MOJIEKYJ, MOJEIN KPUCTATNIECKUX PEIIETOK, KOJUIEKIIUU MTPOCTHIX
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U CJIIOKHBIX BEIIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOA M MHHEPAJIOB,
tabmuia Menneneesa, yueOHble Gpuiabmbl, nudpoBbie 00pa30BaTENbHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMM BOCIPOM3BEIACHUS
3ByKa, NPUHTEp, MYJIbTUMEAUA-TIPOCKTOP C OHKPAHOM, MYJIbTHMEIHIHAs JOCKa, yKa3Ka-
Ipe3eHTep AJIsl IPe3eHTALUM.

OobopynoBanue jgadoparopuu U pado4YuX MecT JIaOOpPaTOPMU: MEH3YpPKH, MUIETKU-
KareJbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHbIC U MMOKPOBHbIE CTEKJIA, IUIAHIIETHI
JUISL KamnelbHBIX peakiuii, ¢uimbTpoBaibHas Oymara, MpPOMBIBAJIKU, CTEKISIHHBIE HPOOUPKH,
pEe3WHOBBIC TPOOKU, (HOHAPUKH, HAOOP PEAKTHBOB, CTEKISHHBIC IAJOYKH, IITATUBHI IS
pOOUPOK; MEPHBIE IIMIIMHAPBI, BOPOHKH CTEKIISTHHBIC, BOPOHKH JICIIUTEIbHBIC [IMJIMHIPUYECKHIE
(50-100 mu), cTymku ¢ ecTHKOM, GappopoBbIe YAIIKH, MUHIETHI, PHUIBTPHI OyMaXKHbIC, BaTa,
MapJisi, 4acoBBbIE CTEKJA, JJIEKTPOIUIMTKH, JIA0OpPAaTOpHBIE INTATHBBI, CHUPTOBBIE TOPEIKH,
CIUYKH, TpUOOp Ui MOITYYeHHs Ta30B (MU MPOOHpKa C Ta300TBOAHON TpyOKoii), AepiKaTenu
JUTsL IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/IaTOYHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmareny; TUHIETHI; TUTEIbHBIC HIMIIIBI; CEKYHIOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 mur) m mepHble kouOwr (25, 50, 100 m 200 M), BomsHas Oans (Wiau
TEPMOCTaT), CTEKJSHHBIC MAaJOYKHU; KOHMYECKHEe KojaObl ans tutpoBanus (50 m 100 mu);
WH/IMKATOPHBIE TOJOCKKA [uis onpeaenenus pH W cTaHgapTHas WHIUKATOpHAs —IIKaa;
YHUBEPCAJIbHBIN HHAUKATOP; munetku Ha 1, 10, 50 mu (nm no3aropsr Ha 1, 5 1 10 mur), GropeTkn
JUTS TUTPOBAHUS, MeTUIIMHCKKE mmpuIlsl Ha 100—150 mi1, 1abopaTtopHble W/HIN aHATUTHYECKHE
Bechl, pH-MeTphI, cymibHbIN 1IKad, U ap. 1adopaTopHOE 000PYIO0BaHUE.

6.MHpopmannoHHoe obecniedeHHe Peaiu3aluu MPOrpaMMbl

Jns peanuszanuu nporpamMmbl  OMOIMOTEUHBIH (DOHA 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAaH NEYaTHBIMH W/WINM 3JIEKTPOHHBIE 00pa3oBaTelbHble M WH(POPMALMOHHBIE
pecypchl, peKOMEHJOBAHHBIE JUIsl UCIOJIB30BaHUS B 00pa3oBaTeIbHOM IIPOLECCE, HE CTapuie
IISITH JIET C MOMEHTA U3JaHMs.

6.1. OcHoBHBIC U3JaAHHUA
1. bopucos, A. H., Xumusa : yueOnuk / A. H. bopucos, E. C. Ocrpornsaos, T. b.

boiinosa, JI. I1. Apnamesa. — Mocksa : KauoPyc, 2024. — 331 c. — ISBN 978-5-406-11987-7.
— URL.: https://book.ru/book/950237 (mara obpamienus: 05.06.2024). — TeKcT : 3K TPOHHBIH.

2. Koxopesa, B. B., Xumus : yue6Hoe nocobue / B. B. KokopeBa. — Mocksa : KuoPyc,
2024. — 371 c¢. — ISBN 978-5-406-13324-8. — URL.: https://book.ru/book/954419 (nara
obparmenus: 05.06.2024). — TekcT : AIEKTPOHHBIH.

6.2. OcHOBHBIE YJIEKTPOHHBIE U3TaAHUS
1. hvsh.ru — XKypran «Xumus B KO,

2. https://postnauka.ru/themes/chemistry — nexkiuu mo xumMuu Ha caiite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hay4no-nonysasipHbIii POEKT «JIEMEHTBI OOJIBIION
Haykn» ((U3MKa, XUMHS, MATEMATHKa, aCTPOHOMHS, HAYKH O KU3HH, HayKH 0 3emie). HoBocTu

HAyKHU, KHUTHU, HAYYHO-TTOIIYJIIPHBIC CTATbU, JICKIIUH, SHIIUKIIOTICAUH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
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Caiit HayuyHO-TIonyJisipHOTO KypHana «llorenumany. XKypnan uzmaérces ¢ 2005 r., ¢ 2011 r. —
pasaen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4HO-TIOYJIIPHOTO XXKypHaja «XuMus U ku3Hb». JXKypHan uznaérces ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITas 3yeKTpoHHast OnbaroTeKa XumMudeckoro nopraina «Chemnet», conepxkur yuyeOHble U
nH(}OpPMalMOHHBIE MaTepUAIIbI JJISl HIKOJILHUKOB U yuuTenel. B Heil MOXHO HallTH y4eOHUKH 110
o0uIel 1 HEeOpraHM4ecKOW XUMHUHM, OPraHUYECKOW XUMHUH, MYJIbTHUMEIuaMaTepuaibl, a TaKxkKe
3aJaud XMUMHUYECKUX OJIMMIIMAJ C PELICHUSMHU, 33Ja4yd BCTYINHUTENbHBIX JK3aMEHOB IS
a0UTYpPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

HNudopmanvonnsle mMarepuansl 00 onumnuagax: MOCKOBCKOW ropojckoi, Bcepoccuiickoii,
MenaeneeBckoil, MexnyHapoaHou. [IpuBeneHsl 3a1aum TEOPETUUECKUX U AKCIIEPUMEHTATbHBIX
TYpOB, IOAPOOHBIE pElIeHHUs], CTUCKU U PoTorpaduu nodeauTesnei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucremMa QUCTAaHIMOHHOIO OOY4YEeHMs, HalpaBicHHas B IEPBYIO O4Yepelb Ha IOATOTOBKY K
OJIMMITUAZaM BCEX YPOBHEH — OT IIKOJBHBIX 10 MexayHapoaHoi. CaliT colepKUT OrpOMHOE
KOJIMYECTBO 3ajay, CrPyNINHUPOBAHHBIX Kak IO TemMaMm, Tak M 1o oiuMmnuagam. [lo Bcem
OCHOBHBIM pasJiellaM XUMHUHU TPUBEAEH TEOPETUUYECKUN MaTepuan U pa3oOpaHbl pelieHus
TUIIOBBIX 33/a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mno HaHoTtexHosorussM. OCHOBHas ILelb— pa3BUTUE O00pa3oBaHud B oOnacTu
HAHOTEXHOJIOTUH U MMOATr0TOBKA K HHTCPHCT-OJIMMIIUAAC 110 HAHOTCXHOJIOI'HUAM.

Q. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnasa cnpaBouHas wuHQOpManus O XHMHUYECKHMX JJIEMEHTaX M HMX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKosA3BIUHBIN CalT O CBOMCTBAX XUMUYECKHUX JJIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

HCKOMMep‘{eCKI/Iﬁ cauT OHHaﬁH-O6pa30BaHHH, COACPIKUT MHOTO MHTCPCCHBIX O6paBOBaTeJ'IBHLIX
KypCOB " BI/IJIGOHGKIII/Iﬁ AJI1 IIKOJBbHUKOB, CTYACHTOB U quTenefI. Ectb HeckoOJILKO KypCOB I10

XUMHUH.
12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical AbstractService — camblil aBTOPUTETHBIM B MHpe XUMHHU MHYOPMALMOHHBINA
MHTEpHET-pecypc (CalT IIaTHBIN).

13.  http://www.organic-chemistry.org/

[TopTan mo opraHMYeCKO XUMUU HA aHTJIIMHCKOM SI3BIKE.

14.  http://www.xumuk.ru

CaiiT 0 XUMHUU: KJIacCH4IecKne yUeOHUKH, CIIPAaBOYHHKH, SHITUKIIOTICTUH, TOUCK OPTaHMYECKUX U
HEOPraHMYECKUX PEaKLUi, COCTaBICHNUE YPABHEHUH peaKIii.

15.  http://orgchemlab.com/

CaliiT, NOCBAIEHHBINA MPAKTHUECKOH paboTe B 1abopaTopuu

6.3. JlomoJTHUTEIbHbI€ HCTOYHUKH
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1.  Cupotkumn, O. C., Xumus : yueOnuk / O. C. Cupotku, P. O. Cuporkun. — Mocksa
: KnoPyc, 2023. — 363 c. — ISBN 978-5-406-11854-2. — URL.: https://book.ru/book/949868

(mata obpamenus: 05.06.2024). — TeKCT : STEKTPOHHBIMH.

2. AxwmenoBa, T. 1. Xumus : yue6noe nocobue / T. 1. Axmenosa. - Mocksa : NOII
PI'VII, 2023. - 192 c¢. - ISBN 978-5-00209-042-6. - Tekctr : smekTtponHbii. - URL:
https://znanium.ru/catalog/product/2137492 (marta obpamenus: 05.06.2024). — Pexxum fgoctyma:

I10 ITIOAITHCKE.
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